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Embodied Social Cognition
Corps et cognition: l'embodiment

Corrado Corradi-Dell’Acqua
corrado.corradi@unige.ch

Theory of Pain Laboratory

Hardan (1990). Physica D: Nonlinear Phenomena.

The Symbol Grounding Problem:

Symbols are abstract and arbitrary, and 
cannot be understood be understood 

solely throug their connection with other 
abstract, arbitrary symbols.

They can only be understood by being 
«grounded» in some other 

representational format that it is 
understood in itself.

Previously on…
Corps et cognition: l'embodiment

Previously on…
Corps et cognition: l'embodiment

Perceptual Symbol System → symbols are not amodal, but 
grounded in perceptual systems. Through the construction of 

perceptual simulators, the cognitive system can run many 
symbolic operations

PPS assumes that multimodal representations can be 
potentially used for many different cognitive operations, such 

as language, memory, conceptual knowledge, etc.

Not only language
Barsalu (2008). Ann. Rev. Psych.



12/18/2016

2

Convergence Zones

Vision

Olfaction

Modality-specific neuronal populations code for the
object’s features. These are hierarchically organized from
low-order (perspective-based) to high-order (invariant)

Shape Color

Apple Food

Convergence Zones

Vision

Olfaction

Modality-specific neuronal populations code for the
object’s features. These are hierarchically organized from
low-order (perspective-based) to high-order (invariant)

Fresh Sweet

Apple Food

Convergence Zones

Conjunctive neurons in the brain’s association areas
capture and store the patterns of activation in feature
maps for later representational purposes in language,
memory, and thought.

Fresh Sweet

Apple

Shape Color

Apple
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Convergence Zones

Convergence Zones ≠ Amodal representations

Convergence zones are conjunctions between modality-
specific representations

Fresh Sweet

Apple

Shape Color

Apple

Simulators

Access to modality-specific representations can occur also 
in absence of perceptual stimulus. For instance memory of 

an «apple» reactivates the modality-specific features 
associated with previous experiences of an apple

Fresh Sweet

Apple

Shape Color

Apple

Simulators → Concepts

Simulators compare new modality-specific information with 
that of previous experiences, classifying new stimuli and 

updating the representation.

Fresh Sweet

Apple

Shape Color

Apple



12/18/2016

4

Simulators → Concepts

Concepts are represented across the whole brain through 
multimodal features and associative areas.

Fresh Sweet

Apple

Shape Color

Apple

Summary

Embodied Social Cognition

� Social Pain

� Moral Cognition

� Pain Empathy

� Facial Expressions

Social Pain

We refer to situations that may cause psychological 
harm, including social exclusion, as something “painful”

Burn Cry

Pain

Is the conceptual representation of 
pain, elicited even in cases where 

we are not physically hurt, 
embodied in the experience of 

physical pain?
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Cyberball Game

Experimental 
Subject

Virtual Player 1 Virtual Player 2

Cyberball Game

Experimental 
Subject

Virtual Player 1 Virtual Player 2

Feeling excluded activates the Anterior Insula and the Middle 
Cingulate Cortex, which are often associated with physical pain

Social rejection, «hurts!»

Cyberball Game

Eisenberger et al. (2003). Science                             Botvinick et al. (2005). NeuroImage
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Feeling excluded activates the Anterior Insula and the Middle 
Cingulate Cortex, which are often associated with physical pain

Social rejection, «hurts!»

Cyberball Game

Eisenberger et al. (2003). Science

The role of MCC in the exclusion in a Cyberball task has been 
frequently replicated in different studies and meta-analyses

• Individuals with high levels of social support, or with an avoidant 
attachment style, are less sensitive to social exclusion, and exhibit 
decreased activity of MCC in the Cyberball (or related) tasks 
(Eisemberger et al., 2007; Masten et al., 2012; De Wall et al., 
2012).

• Individuals with high interpersonal sensitivity, with low self esteem, 
or with an anxious attachment style, are more sensitive to social 
rejection, and exhibit increased activity of MCC (Eisemberger et al., 
2007; Onoda et al., 2010; De Wall et al., 2012).

Cyberball Game

The role of MCC (but also insular cortex) in social exclusion has been 
documented also in other tasks than the cyberball

• While seeing photos of previous partners who traumatically broke-
up with the subjects (Fisher et al., 2010; Kross et al., 2011).

• Social evaluation tasks: e.g., participants make an interview and 
are subsequently shown their evaluation of the interview (e.g., «this 
person is inadequate» or «this person is intelligent») (Eisemberger 
et al., 2011).

• Displaying images of rejection-themes or disapproving faces 
(Burklud et al., 2007; Kross et al., 2007)

Beyond Cyberball
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Activity of MCC (and possibly insular cortex) is not proof of pain.

Is social rejection truly Pain?

Mouraux et al. (2011). NeuroImage

Mouraux et al. (2011). NeuroImage

Although the insular cortex contain some coordinates specifically 

responding to somatosensory (both painful & painless), and 

painful stimuli, the majority of the region responds to relevant 

stimuli of multiple sensory modalities. Can we really speak of 

Pain Matrix?

Is social rejection truly Pain?

Woo et al. (2014). Nature Communications

Is social rejection truly Pain?
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Causal Manipulation

Eisemberger et al. (2006). Pain

Pain 
Threshold

Pain 
Stimulation

Eisemberger et al. (2006). Pain

Pain 
Threshold

Pain 
Stimulation

Causal Manipulation

De Wall &  Baumeister (2006). J. Pers. Soc. Psych.

Causal Manipulation

«You won’t have 
stable relationships 

in the future»

Bogus Personality Test

Pain 
Threshold

Pain 
Threshold

Across four studies authors confirmed that social rejection by means 
of bogus personality tests lead to an insensitivity to pain.

The more rejected, the less pain (≠ from cyberball)
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Bernstein &  Claypool (2012). Pers. Soc. Psych. Bull.

Rejection Severity

«You won’t have 
stable relationships 

in the future»

Severe Rejection

Are the different results observed across 
the two tasks due to the severity of the 

rejection?

Weak Rejection

Injury Severity

P
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Bernstein &  Claypool (2012). Pers. Soc. Psych. Bull.

Rejection Severity

«You won’t have 
stable relationships 

in the future»

Severe Rejection

Are the different results observed across 
the two tasks due to the severity of the 

rejection?

Weak Rejection

Rejection Severity

P
hy
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l P
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n

Bernstein &  Claypool (2012). Pers. Soc. Psych. Bull.

Rejection Severity

«You’ll never have 
stable 

relationships»

Severe RejectionWeak Rejection

«You’ll have some 
difficulties in stable 

relationships»

P
ai

n 
T

hr

Pre-Rejection
Post-Rejection

Weak                   Severe
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Social Pain

Social Exclusion elicits neural responses that are similar to 
those associated with physical pain (MCC and AI).

These are modulated by subjective exclusion ratings, as 
well as by personal dispositions.

However, brain activity associated with MCC and AI is not 
pain-specific, opening the question of whether their 

involvement in social exclusion reflects pain.

Social Pain

Behaviorally, studies implementing the cyberball task suggest 
that social exclusion makes individuals hypersensitive to pain 

(causal effect)

Other paradigms of social exclusion show a causal effect as 
well, but as an hyposensitivity.

Such difference can be explained by the severity of rhe social 
rejection, which impacts pain sensitivity in a similar way than 

the severity of a physical injury

Summary

Embodied Social Cognition

√ Social Pain

� Moral Cognition

� Pain Empathy

� Facial Expressions
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Moral Cognition

Different categories of behavior are, regardless of their 
difference, categorized as «immoral»

Moral Cognition

The trolley problem

The trolley problem

Moral Cognition
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Would you take one life in order to save other 4?

1) Utilitarial choice: YES → the needs of the many outweight the 
needs of the few (Spock, 1982)

2) Moral Choice: NO→ thou shalt not kill! (Ten commandments)

Moral Cognition

> 55%

(e.g., Koenigs et al., 2007)

Moral Cognition

The trolley problem

Moral Cognition

The trolley problem
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Moral Cognition

The trolley problem

(e.g., Koenigs et al., 2007)

< 30%

Moral Cognition

The trolley problem

(Greene et al., 2001)

MPFC, and posterior cingulate 
cortex were associated with
the choice of personal moral 
dilemmas.

DLPFC, and superior parietal
cortex were associated with
the choice of impersonal
moral dilemmas.
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Greene et al.’s 2001, 2004, 2008

Greene et al.’s 2002

“The moral brain”

1 mPFC
2 PC, precuneus
3 STS
4 OFC, vMPFC
5 Temp. Pole
6 Amyg
7 DLPFC
8 Parietal lobe

Moral Cognition

Embodied Moral Cognition

The model of Green suggest that emotions play a 
key role in our moral cognition. Which emotions?

Unmoral behaviors are often referred to as 
«disgusting».

Could our representation of morally-questionable 
actions be grounded in a representation of 

physical disgust?

Effect of Physical disgust on 
Moral judgment

Being exposed to disgusting odors or to bitter tastes renders 
moral judgments more harsh (Schnall et al., 2008; Eskine et 

al, 2011).

(Eskine et  al., 2011)

• Putting antiseptic on one’s 
hands makes people less harsh 
over their own behavior (Zhong & 
Linjenquist, 2006)

• Feeling clean and pure makes 
people more harsh in evaluating 
others (Zhong et al, 2010)
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Effect of Moral Disgust on 
Gustatory judgments

Observing morally-inappropriate behaviors, affects the way 
in which people evaluate the pleasantness of gustatory 

stimuli.

Eskine et al. (2012). PlosOne

Effect of Moral Disgust on 
Gustatory judgments

“One could argue that the present disgust-embodiment 
results could be explained simply as negative arousal effects 
on judgment. This is indeed a valid possibility and a limitation 

of the present research is that it cannot disentangle 
embodied disgust from more general negative emotional 

arousal.”

Is the causal relationship between physical disgust and 
moral processing explainable in terms of aspecific 

dimensions such as arousal? 

Eskine et al. (2012). PlosOne

Behavioral Reactions

Physical and Moral Disgust elicit similar behavioral reactions, 
such as contraction of specific facial muscles, or even 

nausea.

Chapman et al. (2009). Science
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Behavioral Reactions

But also other unpleasant experiences which are not 
disgusting can elicit similar facial reactions

Physical pain

Effect of Pain & Disgust on 
Moral Cognition

Sharvit (2016) Doctoral Dissertation

Effect of Pain & Disgust on 
Moral Cognition
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Sharvit et al. In. Prep.

Effect of Pain & Disgust on 
Moral Cognition

Effect of Pain & Disgust on 
Moral Cognition

Sharvit (2016) Doctoral Dissertation

Part of the network 
implicated in Moral 
cognition is modulated by 
HD expectancy (as 
opposed to LD and HP 
expectancy)

Effect of Pain & Disgust on 
Moral Cognition

Sharvit (2016) Doctoral Dissertation
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Sharvit et al. In. Prep.

Effect of Pain & Disgust on 
Moral Cognition

Effect of Pain & Disgust on 
Moral Cognition

Sharvit (2016) Doctoral Dissertation

Effect of Pain & Disgust on 
Moral Cognition

Sharvit (2016) Doctoral Dissertation

LP Experience          HP Experience            LD Experience            HD Experience
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� HD (vs. LD) Expectancy influences moral judgment both at 
the behavioral (ratings) and neural level (brain activity in 
Precuneus and Posterior Cingulate Cortex).

� Moral Cognition influences the subjective experience of HD 
(vs. LD) both at the physiological (galvanic response) and 
neural level (brain activity in the Piriform Cortex)

� These effects cannot be generalized to the case of HP and 
LP, even if these experiences are rated as comparably 
unpleasant that those of HD and LD.

Effect of Pain & Disgust on 
Moral Cognition

Summary

Embodied Social Cognition

√ Social Pain

√ Moral Cognition

� Pain Empathy

� Facial Expressions

Transcranial Magnetical 
Stimulation (TMS)

By carefully changing 
the location in the motor 
cortex in which the TMS 

pulse was delivered, 
you can elicit activation 
of different muscles of 

the hand



12/18/2016

20

Motor excitability in Pain 
Empathy

Avenanti et al (2005). Nature Neuroscience

Empathy for Pain Paradigm

Singer et al. (2004). Science

Subject
in the 

scanner

Her
companion

+

at individual Thr below individual Thr

to the scanned
participant

to her friend

Empathy for Pain Paradigm

Singer et al. (2004). Science
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Empathy for Pain Paradigm

Singer et al. (2004). Science

Painful faces

Prkachin (1992). Pain
Botvinick et al. (2005). NeuroImage

Painful faces

Botvinick et al. (2005). NeuroImage

MCC
Insula

Pain Matrix
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Body Parts in Pain

Corradi-Dell’Acqua et al. (2011). J. Neurosci.

Empathy for Pain Paradigm

Lamm et al (2011). NeuroImage

Empathy for Pain Paradigm

Lamm et al (2011). NeuroImage
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Brain damage to the Pain Matrix

Gu et al. (2006). Brain

Brain damage to the Pain Matrix

Gu et al. (2006). Brain

Can other’s pain influence 
one’s pain?

Langford et al. (2006). Science

Injection of 0.9% acetic acid 
which leads mice to abdominal 
constriction (“writhing”)
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Can empathy inluence pain 
sensitivity?

Loggia et al. (2008). Pain

Can empathy inluence pain 
sensitivity?

Loggia et al. (2008). Pain

Mood Confound?

Pain sensitivity (and reaction) is enhanced when we are primed 
about others’ pain or others’ disconfort

But many studies show as well that pain sensitivity is enhanced by 
mood: after reading a sad story, watching a sad clip or listening to 
a sad music pain sensitivity is enhaced as opposed to when we 

read/watch/listen something positive (Tang et al., 2008; Weisenberg et 
al., 1998; Zelman et al., 1991; Pain)

How do we know that priming effects of others’ pain do not act as 
«mood inducers»?
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Placebo Analgesia

Placebo Analgesia

Rütgen et al (2015). PNAS

The Placebo-analgesia 
paradigm is applied to subjects 
that, not only were subjected to 

painful stimuli, but also 
observed facial expressions of 

individuals in pain.

Placebo not only decreased 
sensitivity to self-pain, but also 

to the pain of others.

Placebo Analgesia

Rütgen et al (2015). PNAS

Placebo-analgesia 
decreased the activity in 
key regions of the Pain 

Matrix, not only during self 
Pain, but also during 

others’ pain
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Placebo Analgesia

Rütgen et al (2015). PNAS

Placebo-analgesia is held to 
operate through the 

opioidergic system (similarly 
to real analgesics, such 

morphine).

Opioid receptor antagonist 
naltrexone is supposed to 
block placebo-analgesia.

The brain reacts to others’ pain by activating part of that 
network that it is recruited when pain is physically felt.

Empathy: one example of emotional reaction elicited by 
seeing others in a given emotional state, when

• The emotional reaction felt and seen are the same (I feel in 
pain when I see you in pain, but not I feel sad when I see 
you in pain)

• The observer is aware that the emotional reaction felt is 
elicited by the observation of another person’s state

Empathy for Pain Paradigm

De Vignemont & Singer (2006). TICS

The sensitivity of the Pain 
Matrix to others’ pain is 

modulated by contextual 
information about the suffering 

person.

In particular more activity is 
documented the more the 

person in pain is close to the 
observer (e.g., loved-one)

Empathy for Pain Paradigm

Cheng et al. (2010). NeuroImage
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The sensitivity of the Pain Matrix to others’ pain is modulated by contextual 
information about the suffering person.

In particular less activity is observed when the person in pain…

• …has been previously unfair in a transaction (Singer et al., 2006).

• …is stigmatized by the social community (Decety et al., 2010)

• …is a supporter of an opposing soccer team (Hein et al., 2010)

• …is from a different ethnic group (racial bias, Xu et al., 2009)

Any feature of the observer person that can potentially decrease my 

empathic response towards others, decreases as well the sensitivity of the 
Pain Matrix.

Empathy for Pain Paradigm

The sensitivity of the Pain Matrix to others’ pain is 
modulated by the consistency between the cause of pain 

and the behavioral reaction of the suffering person.

In particular less activity is observed when the person in 
pain…

• …smiles instead of displaying distress (Han et al., 

2009).

• …has a relaxed posture (Lamm et al., 2009)

• …displays a painful reaction although the observer 
knows that anastesia was delivered (Lamm et al., 

2007)

Empathy for Pain Paradigm

The sensitivity of the Pain Matrix to others’ pain is modulated by 

contextual information about the observer.

In particular less activity is documented when the observer is familiar 

with processing others’ pain, e.g. physicians experts in agopunctures 

exhibit less Pain Matrix activity when seeing needles penetrating the 

human body than non-expert physicians (Cheng et al. 2007)

Empathy for Pain Paradigm
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Empathy for Disgust?

Wicker et al. (2003). Neuron
Jabbi et al. (2007). NeuroImage

(Lamm et al., 2010) (Wicker et al., 2003)

• Seeing others in pain, hurts me.
• Seeing others disgusted, disgusts me.

• Seeing others in pain, disgusts me.
• Seeing others disgusted, hurts me.

• Seeing others in an unpleasant state, it is unpleas ant.

Empathy for Happiness?

Hennenlotter et al. (2005). NeuroImage
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(Craig, 2009)

Yes… Insula!

but which insula?

Activity of MCC (and possibly insular cortex) is not proof of pain.

Is it truly Pain?

Mouraux et al. (2011). NeuroImage

Multivoxel Pattern Analysis

The signal in each voxel depends on the amount of firing 
neurons within that voxel.
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This should yield to distributed patterns of activity reflecting 
the inhomogeneous distribution of one neuronal population 

across neighboring voxels.

Voxel 1 Voxel 2 Voxel 3

Multivoxel Pattern Analysis

Voxel 1 Voxel 2 Voxel 3

Voxel 1 Voxel 2 Voxel 3

Multivoxel Pattern Analysis

Voxel 1 Voxel 2 Voxel 3

Voxel 1 Voxel 2 Voxel 3

Multivoxel Pattern Analysis



12/18/2016

31

Multivoxel Pattern Analysis

Only the anterior insula displays common activity patterns 
between self-pain and other-pain

Corradi-Dell’Acqua et al. (2011). J. Neurosci.

2 secs 1 sec 5 secs

+

avg = 5 sec avg =13 secs

at individual Thr below individual Thr

to the scanned
participant

to her friend

Electrical Stimulation

2 secs 5 secs

+

avg = 5 secs

at individual Thr below individual Thr

to the scanned
participant

to her friend

4 secs

Swallow!

3 secs

Water…..

3 secs

Swallow!

3 secs

Gustatory Stimulation 



12/18/2016

32

Behavioral Results

Common network between pain 
and disgust

Pain-Self                                                   Disgust-Self

Pain-Other                                             Disgust-Other

ROI analysis
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ROI analysis

Corradi-Dell’Acqua et al. (2016). Nature Communications

Whole-brain searchlight analysis

Corradi-Dell’Acqua et al. (2016). Nature Communications

Whole-brain searchlight analysis

Corradi-Dell’Acqua et al. (2016). Nature Communications



12/18/2016

34

Krishan et al. (2016). eLife

Whole-brain group-wise MVPA

• Is the WHOLE brain 
response to others’ 
pain shared with that 
of self pain?

• Are overlapping 
patterns the same 
across individuals?

Krishan et al. (2016). eLife

Whole-brain group-wise MVPA

Whole-brain group-wise MVPA

Krishan et al. (2016). eLife
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� MVPA analysis suggest that there are activity patterns shared 
between first-hand and vicarious experimences of pain/disgust in 
the AI and MCC

� However these are…

� Modality-independent → Shared activity does not 
distinguish between states such as pain and disgust.

� Local → Shared activity is found only when taking into 
account one region at the time and not the whole-brain 
response

� Subject-specific → The shared patterns found in one 
subject are different from the patterns found in other 
subjects.

Shared activity between first-
hand and vicarious pain/disgust

Summary

Embodied Social Cognition

√ Social Pain

√ Moral Cognition

√ Pain Empathy

� Facial Expressions

3-way interaction

Observer Observed
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Invisible  to 
the Observer
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3-way interaction

Observer Observed

F
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l 
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te

Invisible  to 
the Observer

one’s emotion → facial decoding

Niedenthal et al. (2001). Cognition & Emotion

Happy Sad

Task: When the face stops being happy/sad?

Observers’ current emotional state was manipulated through 
movies and video-clips in order to make them happy/neutral/sad.

Niedenthal et al. (2001). Cognition & Emotion

Happy Sad

The change of an emotional-
congruent expression into an 
incongruent one is perceived 
earlier than the cange of an 

emotional-incongruent 
expression into a congruent one.

one’s emotion → facial decoding
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3-way interaction

Observer Observed

F
ac
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l 

E
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te

Invisible  to 
the Observer

Task: «How humorous is the cartoon?»

Strack et al. (1988). J. Pers. Soc. Psych.

Lips

Teeth

H
um

or
ou

s

Individuals are more amused when forced to «smile»

one’s expression → one’s
emotion

Task: «How humorous is the cartoon?»

Wagenmakers et al. (2016). Persp. Psych. Science.

LipsTeeth

H
um

or
ou

s

Recently 17 independent laboratories replicated this study. On 
overall there is no evidence of this effect

one’s expression → one’s
emotion
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Other demonstrations:

• Forcing people to «smile» under pain reduces physiological 
arousal and self-reported negative affect (Kraft et al., 2012)

• Paralyzing the corrugator muscle with injection of botulinum 
toxin reduces….
– …reaction to negative pictures (Davis et al., 2010)

– …symtoms of depression (Wollmer et al., 2012; Finzi & Rosenthal, 

2014)

one’s expression → one’s
emotion

3-way interaction

Observer Observed

F
ac

ia
l 

E
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re
ss

io
n

E
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o
n

al
S

ta
te

Invisible  to 
the Observer

Happy Face

Zygomatic 
muscle

Corrugator 
muscle

Angry Face

Dimberg et al. (1982). Psychophysiology

others' expression → one’s
expression



12/18/2016

39

Happy Face

Orbucularis
Oculi

Corrugator 
Supercilii

Angry Face

Blary et al. (1999). J. Nonverbal Behav.

Levator Labii
Alesque Nasii

others' expression → one’s
expression

Many demonstrations of how bodily experiences can augment emotion 
processing come from research on the recognition of emotional facial 

expressions.

According to embodied accounts, recognition of emotional facial 
expressions is much more than visual detection of most relevant features, 

but highlights the role played by sensorimotor representation of one’s face in 
the process.

Recognition of facial expression is achieved through facial mimicry: an 

automatic, reflex-like process with the observer's facial expression matching 
the observed facial expression

Facial mimicry

Niedenthal et al. (2001). Cognition & Emotion

Happy Sad

Task: When the face stops being 
happy/sad?

Pen in the mouth blocks partially facial 
mimicry

Facial mimicry
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Niedenthal et al. (2001). Cognition & Emotion

Happy Sad

Task: When the face stops being 
happy/sad?

Pen in the mouth blocks parially facial 
mimicry

Pen

No 
Pen

Happy2Sad Sad2Happy

Facial mimicry

Oberman et al. (2007). Social Neurosci

Facial mimicry

Oberman et al. (2007). Social Neurosci

Happy Neutral

Task: What emotion is this?

Facial mimicry
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Wood et al. (2014). Psych. Bull. Rev.

Facial mimicry

Reverse Simulation Model

Motor Simulation: The observer mimics 
covertly the other’s facial expression.

Lipps (1907). Psychologische Untersuchnung
Goldman & Sripada (2005). Cognition

Observer Observed

F
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l 
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Reverse Simulation Model

Lipps (1907). Psychologische Untersuchnung
Goldman & Sripada (2005). Cognition

Observer Observed

F
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l 
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Emotion Simulation: Facial feedback 
generates an emotional state in the observer.E

m
o
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o

n
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S
ta

te
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Reverse Simulation Model

Lipps (1907). Psychologische Untersuchnung
Goldman & Sripada (2005). Cognition

Observer Observed
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Emotion Classification: The other is 
feeling what the observer is simulating.

Adolphs et al. (2000). J Neurosci

Neural coding of facial 
expressions

N = 108 patients were classified according to their 
performance in emotion recognition task.
More impaired half > less impaired half.

Pitcher et al. (2008). J Neurosci

Neural coding of facial 
expressions
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Carr et al. (2003). PNAS

Neural coding of facial 
expressions

Carr et al. (2003). PNAS

Neural coding of facial 
expressions

Jabbi & Keysers (2008). Emotion

Neural coding of facial 
expressions

P I

Time

PMC
INS

The time-course of neural activity in PMC and INS when 
observing facial expressions of disgust is correlated.

This suggest that the two regions are connected.
But what is the nature of this connection?
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Jabbi & Keysers (2008). Emotion

Neural coding of facial 
expressions

P I

Time

PMC
INS

Changes in the neural activity of INS seems to occurr after similar 
changes in the neural activity in PMC.

This suggests that information about emotional facial expression is first 
processed in PMC and subsequently in INS (Granger Causality 

Mapping)

Jabbi & Keysers (2008). Emotion

Facial expressions

P I

Time

PMC
INS

Emotional Facial expressions are first inspected by the Mirror Neuron 
System, to engage a motor simulation of the facial contractions 

observed.

Subsequently the anterior insula is engaged to provide affective 
significance to the simulated facial movement (emotion simulation).

A causal effect?

Niedenthal et al. (2012). Basic App. Soc. Psych.
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Moebius syndrome

Moebius syndrome is a congenital, 
non-progressive condition 

characterized by facial paralysis, 
which is usually complete and 
bilateral, and impaired lateral 

movement of the eye.

The syndrome is associated with the 
maldevelopment or 

underdevelopment of the sixth and 
seventh cranial nerve nuclei which 

occurs early in prenatal life.

Moebius syndrome

Moebius syndrome that results in 
bilateral facial paralysis while 

typically sparing health and cognitive 
function.

People with Moebius syndrome 
experienced increased social 

interaction difficulty, and an emotion 
recognition deficit could contribute to 

these social interaction problems.

Moebius syndrome

Are individuals with Moebius syndrome impaired in their ability 
to recognize emotions from facial expressions?

Moebius group Normative data

Emotion M SD M df T Sig. d

Anger 86.11 16.67 81.8 35 1.55 0.13 0.26

Contempt 32.41 27.87 25.4 35 1.51 0.14 0.25

Disgust 61.9 23.77 62.4 34 −0.12 0.9 0.02

Fear 69.44 22.71 73.1 35 −0.97 0.34 0.16

Happiness 85.65 5.85 84.7 35 0.97 0.34 0.16

Sadness 91.2 13.5 91.2 35 0 0.99 0

Surprise 89.05 18.05 85.8 34 1.06 0.3 0.18

Bogart & Matsumoto (2010). Social Neuroscience
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• Blocking or reducing facial mimicry in typical adults makes 
recognition of facial expressions of emotion more difficult.

• Reducing facial mimicry in infancy (with a pacifier) reduces 
emotional intelligence and empathy in males (but not in 
females)

• Individuals with long term facial paralisis show no difference 
with controls in their ability at recognizing facial expressions 
of emotion.

NOT NECESSARY

Is Facial mimicry contributing to 
face decoding?

Is Facial mimicry contributing to 
face decoding?

• Maybe manipulations such as the “pen-in-the-mouth” or the 
“facial gel” di not reduce facial mimicry, but rather impose a 
specific set of facial muscle contractions that interferes with 
the one in the observed expression.

� Facial mimicry is not necessary, but…
� …inconsistent facial muscle contraction can interfere with the 

processing of emotional expressions

Wood et al. (2016). TICS

Summary

Embodied Social Cognition

√ Social Pain

√ Moral Cognition

√ Pain Empathy

√ Facial Expressions


