Chapter 6
Facial Expressions in Empathy Research

Christina Regenbogen and Ute Habel

6.1 Introduction

Every day, we experience a multitude of situations in which we infer more or less
automatically, how people around us may be feeling. Some of them make it easy
for us, verbally informing us by telling straight away whether they are in a good
or bad spirit. With others, it is more subtle, they just ‘look sad.” And even on the
phone, a cheerful tone of voice may guide us to think that the person on the other
end could be in a good mood. Yet, simply recognizing or ‘knowing’ about someone
else’s state of mind does not do it all. We have to experience to some extent the
other person’s feeling in order to be emotionally engaged ourselves, in order to feel
some relevance to act upon. What happens when we do this? When we share the
emotion of the other person and show a proactive and caring response to their hap-
piness, sadness, anger, or surprise, this is called empathy. Empathy is a central con-
struct in social cognition and is defined as the ability to recognize and adequately
react emotionally to an affective message transferred by a human counterpart by
sharing—to a certain degree—their emotion (de Vignemont and Singer 2006).

To study empathy and those subprocesses (e.g., emotion recognition) that even-
tually lead to a state of mutual understanding and social coherence, experiments
can target those cues that transport emotions and that were mentioned above. The
face is such an empathy cue and—being a central feature of a human being—facial
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expressions are relatively easy accessible to create experimental stimuli from. Whether
in the shape of real-life photographs (Ekman and Friesen 1976), face symbols
(Fox et al. 2000) or avatar creations (Moser et al. 2007), studies have used a multi-
tude of facial aspects as stimulus material. The basic idea of these experiments is to
study participants’ responses to the exposure of such stimuli, e.g., as valence ratings,
physiological responses, or brain activation and to characterize them as correlates of
empathy. However, not all studies in which participants are exposed to facial stimuli
targeted empathy explicitly, but focused more on specific aspects of it, such as emo-
tion recognition. In order to keep the scope of this chapter on experiments that meet
the definition of empathy, we will thus only briefly mention studies that target only
aspects or components of the social construct.

We will first present different theoretical assumptions regarding empathy and then
try to sketch out an overview consisting of experiments that explicitly included facial
expressions as stimuli. We then introduce some of our own studies that targeted
empathy with a more holistic approach, taking into account different components
of empathy in a multileveled approach. We conclude by presenting work in which
we created and applied ecologically valid naturalistic stimulus material of emotional
and of neutral facial expressions and assessed empathy within a multimodal setup
along with speech prosody and content.

6.2 Theoretical Considerations of Empathy

What is empathy in the first place and what role do facial expressions play more
specifically?

Empathy, as a mental process, which is aimed at establishing social coherence,
is heterogeneous (Batson 2009). As Batson states, at least eight different phe-
nomena relate to a typical situation in which we may feel empathic, and there-
fore, all correspond to the various definitions of empathy. Without the claim for
completeness, we will roughly cluster them into three groups: Definitions that
lead to theories which (a) focus on emotional mirroring and shared representa-
tions and that include simulation aspects, that (b) highlight cognitive-oriented
aspects based on perspective-taking as well as theory-theories of mind, either
focusing on the imagination of being another person or imagining to be in the
other person’s situation, and lastly, theories that (c) focus on responses that are
not necessarily isomorphic (such as pity in response to sadness rather than sad-
ness itself), bordering on a conceptual overlap with sympathy.

Definitions within group (a), e.g., ‘knowing another person’s internal state’
and ‘posture or expression matching’ are much influenced by research investigat-
ing the (human) mirror neuron system (hMNS). Its basic idea aims at tangling out
the processes that become relevant when observing another person performing
an action and it is based on revolutionary macaque monkey work by the Italian
neuroscientists around di Pellegrino and colleagues (1992) and Rizzolatti and col-
leagues (1996) who found a premotor cortex neuron excitation to be shared by
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both, observing and executing actions. Developed further and in its current shape,
the hMNS is proposed to underlie humans’ ability to understand actions, but also
beliefs and feelings by simulating aspects of the respective observed construct (for
review please refer to Blakemore and Decety 2001; as well as Grezes and Decety
2001). This simulation aspect is also central in the multitude of ‘perception-action
models’ of empathy that date back to the early works of Lipps (1903), who intro-
duced empathy or ‘Einfiihlung’ at the dawn of the twentieth century as a concept
of intense feeling—not related to the self but another object.

An early theory within this framework that explicitly introduced to use facial
expressions in the experimental setting to assess empathy was proposed by
Meltzoff and colleagues by the Active Intermodal Mapping Hypothesis (AIM)
(Meltzoff and Moore 1977) in which facial mapping was proposed to be based
on intermodal mapping, i.e., matching-to-target behavior, originally carried out
by infants interacting with their first bonding objects. This was already described
by the social psychologist McDougall (1908). Preston and de Waal (2002) fur-
ther developed the assumptions of the hMNS regarding empathy into a complex
perception-action model. They proposed a shared neural network responsible for
navigating in a physical environment that also helps us to navigate socially.

Group (b) composed of empathy definitions focusing on perspective-taking
aspects which are needed to put onself into the shoes of the other person. They
can be described as more general and cognitively driven in the concepts of min-
dreading, ‘Theory-of-mind’ (Frith and Frith 1999; Perner 1991) or mentalizing
(Hooker et al. 2008) that cover cognitive aspects of perspective taking and pro-
cessing of mental states. Hence, empathy was divided into a more emotional and
a more cognitive part. Some authors even set ‘Theory-of-mind’ as equal to cog-
nitive empathy. Others propose affective aspects of ‘“Theory-of-mind’ to be sup-
portive of establishing empathy (Hooker et al. 2008) such that people who use
emotional information when inferring the mental states of others show higher
empathy than those who do not use this information. A differentiation into more
cognitive versus more emotional aspects of empathy can also be found on a neural
level as recent neuroimaging studies (Fan et al. 2011) present activation networks,
which are either consistently activated by affective-perceptive forms of empathy
(e.g., right anterior insula, right dorsomedial thalamus, supplementary motor area,
right anterior cingulate cortex, midbrain) or consistently activated by cognitive-
evaluative forms of empathy (e.g., midcingulate cortex, orbitofrontal cortex, left
dorsomedial thalamus) while the left anterior insula represents a shared neural
region.

Lastly, group (c) definitions point to aspects of empathy that do not necessarily
involve isomorphic feelings. This is sometimes translated with ‘empathic concern’
(Batson 1991) and is, regarding to some classifications (Preston et al. 2007), posi-
tioned toward a more basic response level of empathy, not involving matching of
the emotional state. The latter group proposes this interesting classification sys-
tem along the axes of ‘self-other distinction,” ‘state matching,” and ‘helping’ that
enables yet another categorization in which the existing definitions and theories of
empathy can be placed (Table 6.1).
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6.3 Neuroscientific Theories of Empathy

The rise of the neurosciences at the turn of the centuries has certainly influenced
conceptual approaches to empathy. The ‘social brain’ (Adolphs 2009; Dunbar
and Shultz 2007; Gobbini et al. 2007; Kennedy and Adolphs 2012) is a term
both innovative and promising as well as vague and a target of criticism at the
same time, e.g., regarding its anthropocentric constructions (Barrett et al. 2007).
Against the framework of a newly and rapidly developing ‘social neuroscience’
branch, empathy theories that explain the social construct on a neural level have
become popular and influential as already evident in the previous section’s over-
view. Regarding simulation aspects, it is a common notion in the neuroscience
of empathy to assume certain neural networks that are mutually corresponding to
an emotional state originating in the self as well as an emotional state originating
in observing or imitating another person. Perspective-taking aspects are included
when proposing distinct neural networks that are serving self versus other process-
ing explicitly (Ochsner et al. 2004). The list of studies that integrate brain imaging
techniques into the experimental investigation of social constructs can be contin-
ued. Apart from testing the existing constructs and definitions, the social neuro-
sciences have on the one hand provided physiological evidence of the phenomena
that up to then remained a subject of verbal self-report or measurements in the
periphery (e.g., galvanic skin response or heart beat). They have also extended our
knowledge about mental processes while providing heuristic constructs that sketch
out new frameworks in which empathy and related constructs can be placed. For
example, in the ‘social-emotional-processing-stream’ by Ochsner (2008), the focus
is on intertwining social and emotional phenomena through which social and emo-
tional input is encoded, understood, and acted upon. Another prerequisite for the
inclusion into the stream is that phenomena have a measurable and reliable neural
correlate as well as a significant behavioral end. On a functional level, Ochsner
differentiates into bottom—up and top—down processing within these areas and
connects a neural network to these functional abilities. While structures such as
the superior temporal sulcus integrate incoming information and evaluate it, other
areas central in emotion processing such as the extended amygdala complex and
the anterior insula are proposed to serve emotion recognition aspects as well as
remapping by relaying interoceptive processing. The latter is proposed by Adolphs
(2009) in his review on the ‘social brain.” At this point, it may be appropriate to
mention this almond-shaped group of nuclei with specific regards to facial expres-
sion. A long time ago, lesion studies have already shown that bilateral damage to
the amygdalae can result in impairments to recognize emotional facial expressions
(Adolphs and Tranel 2004) not last due to their strong anatomical connections
to the visual system, as found in macaque monkeys (Freese and Amaral 2005;
Stefanacci and Amaral 2002). This finding paved the way to the structures’ evalu-
ative function, specifically in mostly appetitive and aversive emotional process-
ing (Aggleton 2000; Balleine and Killcross 2006; Paton et al. 2006), but see other
studies (Moessnang et al. 2013) that show its role in aversive conditioning of other
modalities (here: olfaction). Moreover, a more general role in basic arousal and
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vigilance functions (Whalen 1999) has been proposed, even on an unconscious
level (Whalen et al. 1998). Work by Kennedy and Adolphs (2012) includes the
amygdala’s functions and relevance in an ‘amygdala network’ that coexists next
to a ‘mentalizing,” ‘empathy,” as well as a ‘mirror/simulation/action-perception’
network. Each of these networks, including the amygdala’s, consists of structures
that have been recognized either because of their significance in lesion studies
or repeated findings in functional imaging studies focusing on social cognition.
Again, due to its connections to occipito-temporal cortices, an exposed role in vis-
ually focused emotional processing, especially regarding a broad role in salience
detection and evaluation, is stated, while the authors stress the importance of the
amygdala’s role in networks that it subserves, rather than tagging it with a stand-
alone functionality.

While neuroscientific models are impressive and can integrate a lot of psycho-
biological theories, the underlying method must not be over-estimated. It has to
be kept in mind that structures do not exclusively correspond to a single function.
Neural structures and networks that are activated when subjects experience a cer-
tain emotional state, respond to the expressed emotion of another person, or try to
cognitively infer the mental state of someone else are convergent zones that cross
a statistical threshold after averaging a number of trials and subjects to increase
the signal-to-noise ratio. They cannot provide insight into individual phenom-
enological experiences, they do not necessarily correspond to behavior (Ochsner
2008), and they are not exclusive in their nature but take part in many other related
and sometimes (against the current state of knowledge) unrelated concepts.

Concluding, twenty years into empathy research, the seemingly simple and
straightforward definition by de Vignemont and Singer (2006) that we presented in
the introduction is by far not the only one that exists nor does one unifying theory
explain it all. However, as these authors state, their definition is one that narrows
down empathy from a broader concept that includes all kinds of affective reactions
to someone else’s state of mind including cognitive perspective taking to one that
explicitly requires an affective state that is isomorphic to another person’s state
and is causally related to the latter while being able to differentiate into self and
other within this process. The definition is presented with a theory of early and
late contextual appraisal occurring either simultaneously with the emotional cue
presentation (early appraisal model), or later on, modulating an earlier automati-
cally elicited response to the emotional cue (late appraisal model). Summarizing,
emotional cues profit from a contextual embedding so they can be interpreted cor-
rectly and justify empathy by the receiver.

6.4 Studying Empathy: From Theory into Experiments

How can empathy be operationalized to be studied and what is the difference
between the multitudes of study protocols against the specific background of elic-
iting empathy by showing facial expressions?
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Experimental investigations in the field of social cognition become increasingly
popular. A recent search via PUBMED on the number of articles stating ‘emotional
facial expressions empathy’ yields almost 100 hits, and this number even increases
by almost 50 % when leaving out the keyword ‘emotional.” As this chapter can
only introduce an overview on the different approaches to study empathy, we
hereby try to group them into studies that investigate various empathic responses
by presenting facial displays of emotions such as pain, disgust, or fear, and studies
that research motor aspects of empathy. These studies explicitly include a defini-
tion of empathy that goes beyond the mere perception, recognition, or evaluation of
a facial stimulus which all have a relevance to empathy without explicitly aiming
to assess it. We will conclude by introducing recent meta-analyses that shed light
on the neural correlates of (not only) facially transported empathy. We will present
exemplary studies that are representative of their group.

A direct stimulation' approach assumes that emotional states can be transferred
via the presentation of various channels such as prosody, body language, facial
expressions, empathy-eliciting stories, or, with respect to pain empathy, by pre-
senting harmed body parts. The underlying assumptions, especially in those stud-
ies targeting the neural correlates, were that feelings or emotions should be
neurally represented by a network sensitive to the subjective feeling of someone
else’s emotion as well as to the compassionate feeling for them. Applied to pain
this means, watching a person being hurt should trigger at least to some degree the
other person’s feeling. This is even suggested to take place on an automatic and
unconscious level (Adolphs 2009). Although the majority of studies investigating
the responses to pain used visual displays of body extremities (e.g., feet or hands)
in painful positions or undergoing painful treatment (Decety et al. 2008; Lamm
et al. 2011; Morrison et al. 2013; Singer et al. 2004), some studies provided
facially expressed pain (Botvinick et al. 2005; Lamm et al. 2007) and some used
both (e.g., Vachon-Presseau et al. 2012; Fig. 6.1).

Other emotions in direct stimulation approaches included disgust (Jabbi et al.
2007; Wicker et al. 2003), happiness (Hennenlotter et al. 2005; Jabbi et al. 2007),
sadness (Harrison et al. 2006), or anger (de Greck et al. 2012), just to name a
few. Apart from presenting these faces directly, gaze directionality (directed vs.
averted) was also sometimes measured (Schulte-Riither et al. 2007). Gaze did not
yield activation differences on a neural level but showed effects on electrophysi-
ological correlates of face perception as well as behavioral effects such as higher
recognition accuracy (Soria Bauser et al. 2012) and higher emotion intensity rat-
ings (Schulte-Riither et al. 2007) for directed faces.

Besides the stimulus material, further methodological factors are relevant: What
is the instruction for the participant, which responses are measured and recorded
and what exactly defines a response as empathic?

! Indirect stimulation protocols in which facial expressions were used, are rare. Most studies
in this category presented complete social vignettes (Chisholm and Strayer, 1995; Krach et al.
2011); here, we focused on emotional facial expressions.
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Fig. 6.1 Modified from Vachon-Presseau et al. (2012), with friendly permission from Elsevier
(license number 3243541056141)

Some studies merely instructed participants to passively view the presented
emotions; for example, Wicker et al. (2003) presented subjects with visual dis-
plays of disgust and pleasantness as well as actual affective odors of disgusting
or pleasant stimuli, to compare empathy to own emotional experiences. Although
the task instruction was not to explicitly empathize, neural activation patterns sug-
gested a shared network of own and vicarious affective experience when compar-
ing observed with experienced disgust.

Others (Hennenlotter et al. 2005; Kircher et al. 2013) focused on executing
and observing certain (emotional) facial expressions. Again, a common neural cir-
cuit of motor-, somatosensory, and limbic processing emerged, which is impor-
tant for empathic understanding. In a recent study by Moore et al. (2012), it was
shown that EEG mu component desynchronization took place toward happy and
disgusted facial expressions, representing action simulation. This was irrespective
of empathic task instruction (either try to experience emotions felt and expressed
by the facial stimuli or to rate the faces’ attractiveness). In a task that consisted
of observing or imitating emotional facial expressions, superior temporal cortex,
amygdala, and insula may reflect the process of relaying information from action
representations into emotionally salient information and empathy (Carr et al.
2003). Using an imitation/execution task, Braadbaart et al. (2014) associated imi-
tation accuracy with trait empathy and replicated central structures of the human
mirror neuron system during imitation. In addition, they could associate external
trait empathy with brain activation in somatosensory regions, intraparietal sulcus,
and premotor cortex during imitation, while imitation accuracy values correlated
with activation in insula and motor areas. Shared activity was found in premotor
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cortex. Again, these findings strengthen the role of simulation or ‘action plans’ for
empathy via a joint engagement of premotor and somatosensory cortices as well as
the insula, holding an important role in socially regulating facial expressions.

Apart from studies based on human mirror neuron system assumptions, in
which participants’ main task was motor-related by observing, imitating, or
expressing certain emotional states, other studies required explicit ratings of the
emotions presented. For example, Harrison et al. (2006) piloted their fMRI study
by presenting emotional expressions in combination with different pupil sites and
measuring behavioral responses regarding valence, intensity, attractiveness, but
concentrated on age judgments during the functional measurement, combined
with pupil diameter measurements. Pupil size influenced intensity ratings of sad
emotional facial expressions and was mirrored by the participants, interpreted as
a sign of emotional contagion. Another study (Hofelich and Preston 2012) chal-
lenged this view by stating that facial mimicry and conceptual encoding occurred
automatically as a natural consequence of attended perception but should not be
equated to trait empathy. Lamm et al. (2008) provided physiological and explicit
rating data after focusing on electromyography to assess automatic facial mimicry
in response to painful facial expressions in participants who were explicitly told to
either imagine to be an observed person or to put him or herself into the situation
of the observed person. They focused on the self-other differentiation within the
empathy concept by manipulating the point of reference (see also Schulte-Riither
et al. 2008). Here, participants indicated the pain’s intensity and (un)pleasant-
ness, which were not associated with the respective point of reference, but showed
sensitivity to whether the painful stimulation was associated with an effective
treatment or not. Brain imaging results (Lamm et al. 2007) revealed parts of the
so-called ‘pain matrix’ (Derbyshire 2000) in the insula, anterior cingulate cortex,
and the secondary somatosensory cortex to be activated as a function of perspec-
tive taking (here: the contrast ‘self’ vs. ‘other”’).

Other groups used an explicit empathic task instruction to feel with another
person’s facial expression and share their emotional state (de Greck et al. 2012).
Participants then consciously rated how well they had managed to do so. The
results showed the inferior frontal cortex as well as the middle temporal cortex
to be involved in intentional empathy that complemented the literature regarding
more controlled aspects of empathy.

Although task instructions in empathy studies varied to a great amount, a recent
neuroimaging meta-analysis by Fan et al. (2011) explicitly required one of the fol-
lowing criteria to be considered in the study design: observing an emotional or
sensory state of another person in a defined empathic context; sharing the emo-
tional state of this other person or imagine the other’s feeling and actively judge
the latter two, respectively; or brain activation, which was associable with a dispo-
sitional measure of empathy (e.g., questionnaire). As already stated, they summa-
rized 40 fMRI studies and presented several empathy networks, cognitively driven
or affectively driven, respectively, with a neural overlap in the left anterior insula.

One essential problem was, however, still obvious in this meta-analysis,
namely the definition and operationalization of empathy remained heterogeneous,
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and only a few studies included more than one or two aspects of the complex
construct. However, this endangered empathy to be lost in experiments target-
ing only emotion recognition or mere emotion perception without controlling for
the subjective experience of the participants. In several studies, we therefore tar-
geted three components of empathy experimentally, namely emotion recognition,
affective responses as well as emotional perspective taking. The major advantage
of this novel task combination was the simultaneous assessment of the different
empathy components within one experiment including control tasks. This was,
last but not least, the basis for studying specific impairments in disorders associ-
ated with altered social cognitive functions such as paranoid schizophrenia (Derntl
et al. 2009, 2012) and enables a more detailed characterization of empathy deficits
in this disorder while controlling for the well-known emotion recognition deficits
in patients. For the emotion recognition task, we presented 60 colored Caucasian
facial expressions of five basic emotions (happiness, sadness, anger, fear, disgust)
and neutral expressions (Gur et al. 2002). Half of the stimuli were used for emo-
tion recognition, the other half for the age discrimination control task. Subjects
evaluated the emotion by selecting from two emotion categories; the correct emo-
tion depicted or had to judge, which of two age decades was closer to the pos-
er’s age, respectively. The affective responsiveness included 150 short written
sentences describing real-life emotional situations, which are expected to induce
basic emotions (the same emotions as described above), and situations that were
emotionally neutral (25 stimuli per condition). Participants were asked to imag-
ine how they would feel if they were in those situations. Again, to facilitate task
comparisons, responses required subjects to choose the correct emotional facial
expressions from two presented alternatives. For the emotional perspective taking
task, participants viewed 60 items depicting scenes with two Caucasians involved
in social interaction reflecting five basic emotions and neutral scenes (10 stimuli
per condition). The face of one person was masked, and participants were asked
to infer the respective emotion of the covered face. Responses were made similar
by presenting two different emotional facial expressions or a neutral expression as
alternative response categories.

The task revealed the differential underlying cerebral correlates of empa-
thy components (Derntl et al. 2010), with the amygdala playing a major role.
Generalizing over tasks and gender, activation in the inferior frontal and middle
temporal gyri, the left superior frontal gyrus and the left posterior as well as mid-
dle cingulate gyrus, and the cerebellum characterized the common nodes of the
empathy network.

The development of neuroimaging techniques has certainly enabled to map
and localize the structures and network underlying empathy on a neural level (see
as a recent meta-analysis by Moya-Albiol et al. 2010). Still, an obvious lack of
homogeneous operationalizations across studies and (conscious) accessibility
in an experimental setting pose difficulties on the neuroscientific approaches to
empathy. Also, the existing subconceptualizations within the field of social cogni-
tion and specifically empathy suggest still new categorization options of the pro-
cesses leading to empathy. Hypotheses-free approaches for data analysis could
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be one option to further advance the field and might present one solution for this
dilemma. One example for this is the work by Nomi et al. (2008), who analyzed
their fMRI data in a facial expression viewing paradigm with principal component
analysis and presented principal components explaining distinct neural networks
comprising of ‘mediating facial expressions, ‘identification of expressed emo-
tions, ‘attention to these expressed emotions,” and ‘sense of an emotional state.’

6.5 Facial Expressions in Social Communication:
Multimodal Empathy

As stated before, empathy, more specifically, the contents leading to empathic
responses are transmitted via different communication channels. As described
in the previous paragraph, numerous studies used static facial displays to study
empathy and its subcomponents (such as emotion recognition Adolphs 2002). In
the last decade, the increasing requests for ecological validity together with the
advancements in methods available for testing and recording human physiological
responses demanded dynamic displays of emotion rather than static ones. Thecall
came especially from those research groups, which initiated to study static and
dynamic modalities within one experiment and encouraged to study ‘emotions in
motion’ (Trautmann et al. 2009). This was motivated by the interest in dynamics
of sensory processing and biological motion, but also implies a high relevance for
empathy. The specific tasks ranged from investigating passive viewing (Sato et al.
2004), emotion recognition abilities (Trautmann et al. 2009; Weyers et al. 2006),
emotion intensity ratings (Kilts et al. 2003), or affective responsiveness (Simons
et al. 1999), respectively. Other studies restricted themselves to the use of dynamic
displays only, such as Leslie et al. (2004), who used short video clips of emotional
facial expressions in order to find a mirroring system for emotive actions.

These approaches paid tribute to the dynamic nature of facial expressions.
Along with an increase in ecological validity, these studies also showed beneficial
effects of dynamic stimulion behavioral responses (Ambadar et al. 2005) as well
as autonomous parameters (Weyers et al. 20006).

This expands the field of empathy research to multimodal integration of dif-
ferent sources of sensory information. Multiple senses interact when we make
sense of the (social) world. In order to include other communication channels
than visually presented faces, our group has developed an approach to study
multimodal contributions to empathy stemming from different emotion cues,
facial expressions, prosody, and speech content (Regenbogen et al. 2012a, b).
We developed and evaluated naturalistic stimulus material (video clips of 11-s
duration), which consisted of different social communication situations of sad,
happy, disgusted, or fearful content. The combinations of emotionality in facial
expressions, prosody, and speech content differed between several experimen-
tal conditions. Emotionality was presented via three channels or via two chan-
nels with the third held neutral or unintelligible. This enabled to study the joint
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presence of two emotional channels with and the effect of keeping one channel
neutral, respectively. As previous results showed that the given attitude toward
the stimulus material can significantly modulate the results (Kim et al. 2009) and
also that presenting complete strangers can be aversive and lead to the opposite
effect (Fischer et al. 2012), we instructed participants to simply regard the pre-
sented actor as a familiar communication partner and to rate their own and the
other’s emotional state after the video. Empathy was operationalized by the con-
gruence of participants’ ratings on the other’s and their own emotional experi-
ence (Fig. 6.2).

Behaviorally, facial expressions were central for recognizing the other person’s
emotion. Once facial expressions were experimentally held neutral, the recogni-
tion rates of 38 healthy participants decreased to approximately 70 % (compared

Condition Prosody Facial expression  Speech content
All emotional 1E E E
All neutral N N N
Neutral prosody N E E
Neutral facial expression E N E
Neutral speech content E E N
Foreign language E E E

il

X

=i
10-12 9 212 time(s)
How do you feel? 2
How does the other feel?

Fig. 6.2 Modified from Regenbogen et al. (2012a, b), with friendly permission from Elsevier
(license number 3243690538277) and Taylor & Francis (license number 3243691330032). /.
Abbreviations: E emotional, N neutral. 2 In the behavioral study, this was an explicit emotion and
emotion intensity rating, in the fMRI study, this was shortened to a valence and intensity rating
of self and other
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to >95 % emotion accuracy when facial expressions were emotional). This was
paralleled by participants’ autonomous arousal to video clips as measured by
galvanic skin responses on the left-hand palm. The number of electrodermal
responses significantly decreased once facial expressions did not transport emo-
tionality anymore. From these results, we concluded a central role of emotional
facial expression when establishing an empathic response in a social communi-
cation situation, first by positively influencing the ability to correctly recognize
another person’s affective state, and second, by a beneficial role for multimodal
integration of signals coming from other modalities (here, speech content and
prosody).

In a subsequent study, using the same stimuli, we targeted the effects of emo-
tional facial expressions and other cues on a neural level. In an fMRI design, we
presented the same clips to participants while again refraining from an explicit
empathy instruction. Explicit self and other valence and intensity ratings were
acquired while whole-brain activation was measured in a design with events rang-
ing between 9 and 11 s. Focusing on only face-related results, we could show that
emotionality in the face specifically resulted in widespread activation of temporo-
occipital areas, medial prefrontal cortex, as well as subcortical activation in basal
ganglia, hippocampus, and superior colliculi. This was in line with the literature
on dynamic face processing (Sato et al. 2004; Trautmann et al. 2009; Weyers et al.
2006) and confirmed that emotion in the human face enhanced arousal and sali-
ence. At the same time, experimental empathy and its components toward stimuli
with a neutral facial expression were significantly lower compared to fully emo-
tional stimuli. Facial expressions thus seem to be a major source of information
for inferring the emotional state of a counterpart, especially when verbal informa-
tion is neutral or incomprehensible as the latter conditions yielded the strongest
activation in the fusiform gyri (Regenbogen et al. 2012b).

6.6 Outlook

The human face enables us to project inner subjective states to the outside world.
Via fast detection mechanisms, our counterparts are able to perceive and recog-
nize an emotional expression, its intensity, and react upon it. Via shared network
representations, emotional states are to some degree mirrored by the other per-
son, which, along with perspective-taking mechanisms and evaluation procedures,
helps to create empathy. However, faces do not exist in empty space. Studies on
multimodality or multisensory processing demonstrate this convincingly while at
the same time pointing to the high relevance of a facial expression also in enhanc-
ing sensory acquisition of other cues (e.g., olfactory ones Susskind et al. 2008).
Along with a challenge of the visual dominance effect (Collignon et al. 2008), it
becomes clear that other emotional cues such as prosody and speech content are
equally, if not significantly more related to the subjective affective experience
within empathy (Regenbogen et al. 2012a).
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Considering several components of empathy certainly helps to target the
construct in a more holistic way. Further, external validation measures such as
trait empathy questionnaires (e.g., Williams et al. 2013) help to characterize the
concept in more detail and further support the experimental results. The biological
bases can be analyzed with the variety of brain imaging methods available.
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