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In brief on the two-system model of empathy

What is empathy?

Current theorizing agrees on the proposal that a definition of empathy must
encompass at least two aspects.

/ She is sad... she Mentalizing
Cognitive empathy
mnad wani 1o &0 : ErSpEClive taking

on the carousel Theory of mind

Prosocial Experience
concern sharing
Empathic motivation Affective empathy

Sympathy Shared sell-other
Empathic concemn representations

olional contagio
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In brief on the two-system model of empathy

This distinction, in the context of empathy for pain, is also carved at the
neuroanatomical level.

Empathy may be shaped by several factors (e.g., social groups,
interindividual differences...)

Precuneus

TPJ

From Zaki & Ochsner, 2012, Nature Neuroscience




In brief on the two-system model of empathy

* (Categorizations and evaluations on other people may shape empathy




In brief on the two-system model of empathy

* (Categorizations and evaluations on other people may shape empathy

It'’s me before and after the flight

+3 SD

Trustworthiness Dimension




Experimental questions

2 Dissecting empathy: Are the two systems/components dissociable?

2» Empathic components are anatomically dissociable (e.g.,
Shamay-Tsoory, Aharon-Peretz, & Perry, 2009)

» Time-course?

2 Cross-racial empathy: Which aspect of empathy, if any, is “impaired”?

2 Experience sharing vs. Mentalizing



Dissecting empathy:
Are the two systems/components dissociable?

» Are the two systems dissociable? Hot theme in the field.

“[...] do we first perceive the pain in others (unconsciously) and then process
the context (consciously), or is contextual information relevant for the
unconscious evaluation of another’s pain?”.

Gonzalez-Liencres, Shamay-Tsoory, & Brine, 2013




Dissecting empathy:
Are the two systems/components dissociable?

Until Until
response response

600 ms 3000 ms 800-1600 ms 250 ms 800 ms

Neutral/Painful Neutral/Painful Time

TASK: At the end of each trial participants had to decide whether the face had a neutral or a
painful expression and they were required to rate their subjective impression of empathy
capability on a 7-points Likert scale.

Sessa, Meconi, & Han, under review



Dissecting empathy:
Are the two systems/components dissociable?

2 ERP reactions to others’ pain are known to manifest as positive shifts
of the ERP waveforms in trials related to pain compared to trials in
which neutral conditions with regard to pain are displayed

EV

From Fan & Han, ZDDB, Neuropsychologia From Fan & Han, 2008 /Xu et al., 2009




Dissecting empathy:
Are the two systems/components dissociable?

» Results: Behavior (Rating subjective impression of empathy)

Ratings

Mean rating scores
-

Face Neutral Face Painful  Face Neutral  Face Painful
Context Neutral Context Neutral Context Painful Context Painful



Dissecting empathy:
Are the two systems/components dissociable?

» Results: ERPs

a) Pooled Fronto-Central Electrodes
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Dissecting empathy:
Are the two systems/components dissociable?

2 Double dissociation (in healthy participants) of neural reactions to
others’ pain based on perceptual and contextual information

2» When both types of cues of others’ pain were available, the
subjective impression of empathy was doubled (additive model).

4 === Face Painful/Context Painful

1 = Face Painful/Context Neutral 1 === Face Neutral/Context Painful
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Experimental questions

2 Dissecting empathy: Are the two systems/componentsdissociable?

»Empathic components are anatomically dissociable (e.g.,
Shamay-Tsoory, Aharon-Peretz, & Perry, 2009)

» Time-course?

2 Cross-racial empathy: Which aspect of empathy, if any, is “impaired”?

» Experience sharing vs. Mentalizing




Cross-racial empathy:
Which aspect of empathy is “impaired”?
2 0Own-race and other-race faces are processed differently, likely at all
stages of processing SPCN/CDA

+2 uv (visual
working memory)

10+
Black targets

—— White targets

Amplitude (uV)
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TRENDS in Cognitive Sciences
Ito & Urland, 2003, J. Pers. Soc. Psychol. - Sessa et al., 2012, SCAN

- Sessa et al., submitted



Cross-racial empathy:
Which aspect of empathy is “impaired”?

An fMRI study: Xu et al., 2009, Journal of Neuroscience

Caucasian  Chinese subjects

% k
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i

Caucasian faces

m Chinese face
Caucasian face

paintu non-painful

Chinese faces

painful non-painful

ACC/SMA

-0.05%-

Adapted from Xu et al., 2009, Journal of Neuroscience

TASK: To categorize the video clips based on whether the characters were feeling
pain or not, the so-called pain decision task, disregarding their race.




Cross-racial empathy:
Which aspect of empathy is “impaired”?

A TMS study: Avenanti et al., 2010, Current Biology
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In preparation of a self-experienced painful event it is observed a
reduction in excitability of sensorimotor cortico-spinal neurons.



Cross-racial empathy:
Which aspect of empathy is “impaired”?
An ERP study: Sessa, Meconi, Castelli, & Dell’/Acqua, 2014, SCAN

Black faces White faces
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Cross-racial empathy:
Which aspect of empathy is “impaired”?
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Cross-racial empathy:
Which aspect of empathy is “impaired”?
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Cross-racial empathy:
Which aspect of empathy is “impaired”?
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Conclusions

» Experiment 1:

Empathy involves two different components, one more automatic (the
experience sharing component) and the other more linked to cognitive

processing (the mentalizing component), that may be fully dissociable

in the temporal domain.

» Experiment 2:
Race affects the experience sharing component of empathy. The
mentalizing component may be unaffected.
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Experience sharing

« Unconscious and automatic simulation of the
subjectivity of others through the function of mirror
neurons and mirroring in general

« [Experience sharing] involves a near-simultaneous
resonance with the other person’s experience

Gallese & Goldmand, 1998, Trends in Cognitive Sciences
Fan & Han, 2008, Neuropsychologia
Zaki & Ochsner, 2012, Nature Neuroscience

Waytz & Mitchell, 2011, Current Directions in
Psychological Science



Dissecting empathy:
Are the two systems/components dissociable?

Fronto-central electrode sites Centro-parietal electrode sites
2.5 2.5

P2 N2-N3 P3 P2 2-N3 P3

| perception-based reaction | |context-based reaction | | joint reaction




Dissecting empathy:
Are the two systems/components dissociable?

8 7 = Face Painful/Context Neutral
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Dissecting empathy:

Are the two systems/components dissociable?
Correlation between ratings and ERPs reactions
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Dissecting empathy:
Are the two systems/components dissociable?
Source(s) of context-based reaction

1 === Face Neutral/Context Painful
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Bilateral middle and inferior temporal gyri and left fusiform gyrus



Cross-racial empathy:
Which aspect of empathy is “impaired”?
A5

P2

N2
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Empatic concern

Cross-racial empathy:

Which aspect of empathy is “impaired”?
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Pain effect (in pV) for White faces at AF7



Pro-White attitude (IAT)

0.5 A

Cross-racial empathy:
Which aspect of empathy is “impaired”?
1.5 1

5 1

Pain effect (in pV) for White faces at P3



Cross-racial empathy:
Which aspect of empathy is “impaired”?

Avenanti et al. 2010 (TMS) Sessa et al. 2014 (ERP)
Sensorimotor contagion and IAT scores P3 and IAT scores
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The portion of the effect (reduced sensorimotor contagion) linked to
implicit racial prejudice may indeed reflect feedback signals rather
than experience sharing per se




Cross-racial empathy:
Which aspect of empathy is “impaired”?
An fMRI study: Azevedo et al., 2013, Human Brain Mapping
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Other components of empathy

» Prosocial motivation (e.g., Waytz, Zaki & Mitchell, 2012; JoN)
» Emotional regulation (self/other and personal distress; mitigate
automatic biases)

Menlalizing
Cognitive empathy
Perspeclive laking
Theory of mind 3
E -
o
3
o
z
w
g
]
£
o i
Prosocial Experience a il
concern sharing -
Empathic motivation Affective empathy -1.5
Sympathy Shared self-other Parameter Estimate
Empathic concern representations
Emotional contagion

From Zaki & Ochsner, 2012, Nature Neuroscience



Inferior frontal gyrus and empathy

» BA 45 and BA 47 have also an important role in empathy
» Intentional empathy (de Greck et al., 2012; SCAN)
» Emotional perspective taking (Hynes et al., 2006; Neuropsychologia)
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Dissecting empathy: paradigm

500ms  3000ms  800-1600ms 250 ms 800 ms Until Unti
response response
‘L \L Ti:e
Neutral/Painful Neutral/Painful

» Sentence: general vs. contextual information
» Picture: taken in the painful situation or in a different moment

Sessa, Meconi, & Han, under review



®1 = FacePainfuliContextNeutral a) Pooled Fronto-Central Electrodes
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Perceived trustworthiness shapes empathy

Trustworthy .

Fronto-central
pooled electrodes

U ntrustwort hy Centro-parietal
pooled electrodes

Trustworthy faces

Untrustworthy faces

10 1 , 10 1
—— Pain
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precuneus SMG

Sessa & Meconi, in preparation



Are brain/ERP reactions specific to pain?

» ACC activation for vicarious disgust, fear, sadness

» 1. Aland ACC code a common aspect of vicarious responses (?)

» 2. Different regions are specialized for different emotions (e.g.,
Eisenberg et al., 2003, Science, emotional vs. physical pain) (?)

» ERP studies suggest that there are differences between pain
expressions and other expressions
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Reicherts et al., 2012, Pain
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