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 Part 1 – What ‘is’  empathy – concepts and key processes

 Part 2 – Empathy and affect sharing

 Part 3 – Empathy and self-other distinction

 Part 4 – Empathy and (pro)social behavior

?



In Social Neuroscience, we tend to define empathy like this: 
 Empathy entails …

• an affective state/response,
• isomorphic to/sharing (in part) the one of the target (i.e., the person

I show empathy for),
• evoked by the observation or imagination of the target’s affective

state
• with (some) awareness that the target is the source of my own 

affective (empathetic) state.

cf. Vignemont & Singer, Trends in Cognitive Sciences 2006; vgl. Singer & Lamm, Ann NY Acad Sci 2009



Mimicry
Motor contagion

Emotional Contagion
Affect contagion

https://www.slideshare.net/slideshow/ss-24541754/24541754
http://criandomultiples.blogspot.com/2010/11/los-bebes-no-son-soldados.html
https://slideplayer.es/slide/13746862/
https://www.humancondition.com/empathy-vs-sympathy/
https://ru.pinterest.com/pin/245094404696602987/

https://www.slideshare.net/slideshow/ss-24541754/24541754
http://criandomultiples.blogspot.com/2010/11/los-bebes-no-son-soldados.html
https://slideplayer.es/slide/13746862/
https://www.humancondition.com/empathy-vs-sympathy/
https://ru.pinterest.com/pin/245094404696602987/


https://www.youtube.com/watch?v=qBay1HrK8WU

https://www.youtube.com/watch?v=qBay1HrK8WU

Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.





Mimicry
Motor contagion

Emotional Contagion
Affect contagion

Empathy
Feeling as the other
affect sharing & self-
other distinction

Compassion: 
Feeling for another
+ concern and care

Altruism/Prosocial behavior
Costly acts of support to
another
+ behavior

automatic regulated



Vicarious affect
Largely «bottom-up» 
~automatic (perception & memory functions)

Self-Other Distinction

Perspective taking / cognitive regulation
Largely «top-down»
~regulated (executive functions) 

https://youtu.be/GpQVz7u0IYE?si=IkE0RLsx8BqudZTo
https://www.amnesty.hu/

https://youtu.be/GpQVz7u0IYE?si=IkE0RLsx8BqudZTo
https://www.amnesty.hu/








 Empathy entails …
• an affective state/response,
• isomorphic to/sharing (in part) the one of the target (i.e., the person I 

show empathy for),
 But what do we share, and how do we share the affect of others? 
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• an affective state/response,
• isomorphic to/sharing (in part) the one of the target (i.e., the person I 

show empathy for),
 But what do we share, and how do we share the affect of others? 



 Empathy for pain: shared activations in pain areas shared affect? 



Emotional 
experience

First-hand 
emotions

Anterior Insula, 
Mid-Cingulate 

Cortex

Affect sharing - shared neural representations?

‘second-hand’ 
emotions/empathy

Reactivation of  
similar 

bodily/emotional 
representations



However ...
 Mere overlap of fMRI activations does not necessarily indicate

engagement of equivalent processes or brain functions („neural
computations“)

 fMRI is a neural correlate measure no causality or „mechanistic“ 
insights
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Markus Rütgen

Self-report

ERPs

fMRI

Psycho-
pharmacology

Placebo or
opioid
antagonist

?
First-hand pain

Empathy for pain

How can we gain more
mechanistic insights on 
the level of functional
correspondence between
first-hand pain and 
empathy for pain?



Rütgen et al., PNAS 2015
J Neurosci 2015; Cerebral Cortex 2021

Markus Rütgen





fMRI results: lowered self pain lowered empathy for pain

But: fMRI is a „neural correlate measure“ – how can we relate
effects more specifically to neurochemical processes?

Hypothesis: if effects disappear with Naltrexone, they are
related to opioidergic system

 Two groups:
 Placebo induction – with Naltrexone (N = 25, 4 non-resp.)

 Placebo induction – without Naltrexone (N = 25, 1 non-resp.)

Block opioidergic transmission: opioid antagonist Naltrexone



n.s

Rütgen et al., PNAS 2015; replication: Neuropsychologia 2018



talks today and tomorrow by Valeria (Gazzola), Monique (Smith), and Tor (Wager)

N > 200!



 Several interwoven human and non-human animal studies suggest
that
 Affect sharing in pain empathy (or pain contagion) entails neural sharing of

the first-hand experience of pain
 Sharing is partial and restricted to affective-motivational component of pain –

anterior insular and midcingulate cortex
 Pain empathy and pain are maybe

isomorphic, but certainly not 
identical experiences!



In Social Neuroscience, we tend to define empathy like this: 
 Empathy entails …

• an affective state/response,
• isomorphic to/sharing (in part) the one of the target (i.e., the person

I show empathy for),
• evoked by the observation or imagination of the target’s affective

state
• with (some) awareness that the target is the source of my own 

affective (empathetic) state.
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https://www.flickr.com/photos/83621768@N00/3876368521/
http://news.bbc.co.uk/2/hi/uk_news/4054153.stm
https://www.shutterstock.com/editorial/image-editorial/austria-vienna's-michael-liendl-l-stands-over-8471126d

https://begrip.be/perception/
https://guilin99.wordpress.com/2010/06/08/bener-bener-gila-pipi-dilubangi-dengan-jangkar/

https://www.flickr.com/photos/83621768@N00/3876368521/
http://news.bbc.co.uk/2/hi/uk_news/4054153.stm
https://www.shutterstock.com/editorial/image-editorial/austria-vienna's-michael-liendl-l-stands-over-8471126d
https://knowwithoutborders.org/unpacking-design-thinking-empathy/empathy-belly/
https://guilin99.wordpress.com/2010/06/08/bener-bener-gila-pipi-dilubangi-dengan-jangkar/


rSMG/raTPJ as a mechanism of self/other distinction
fMRI (two experiments, 

internal replication)

26

rSMG

rSMG is involved in 
overcoming 

emotional egocentricity
…

by increasing connectivity of
somatosensory and visual areas)



Self

27

Self/other distinction across the lifespan?
Federica Riva

Sowell et al., J Neurosci 2003
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Riva et al., Front Aging Neurosci 2016; 
Neurobiology of Aging 2022
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Riva et al., Front Aging Neurosci 2016; 
Neurobiology of Aging 2022

No activation differences, but differences in connectivity …
between somatosensory („private“) and visual („public“) 
areas

Federica Riva





Prosocial behavior:
„... Across mammalian species, animals display various forms of prosocial 
behaviors –comforting, helping, and resource sharing – to support others’ 
emotions, goals, and/or material needs.”

Empathy and related concepts
are only one possible driver of prosocial
behavior

Empathy-Altruism hypothesis (cf. Dan Batson‘s work)

 talk today by Weizhe Hong



Individual differences in altruism/prosocial behavior
Extraordinary altruists: donated a kidney to a stranger

Do they differ in terms of affect sharing/self-other overlap
in an empathy for pain paradigm?

Abigail (Marsh) later today



Does lowering pain sensitivity by
painkillers also influence actual
(pro)social behavior, and social 
interactions, and not ‚just‘ empathy?

But: individual differences only allow correlative evidence/conclusions, 
no causal-mechanistic insights as to the role of affect sharing



Helena Hartmann

Prosocial
Effort Task

Reduce # 
of shocks

Placebo 
analgesia

Control

5 4 3 2 1

Level of prosociality

Hartmann et al., Psychol Sci 2022

Pat (Lockwood) 
later today

 Reducing empathy by (placebo) painkiller also reduces helping behavior





 Empathy is a complex and multi-faceted phenomenon

….in which multiple automatic and regulated processes
are orchestrated

 Entails self-other affect sharing, but also self-other
distinction

 Empathy is not synonymous to compassion or
prosociality, nor morality

 A neuroscientific lens provides mechanistic insights that
may help us better understand how we (mis)understand
each otherhttps://slideplayer.com/slide/9525438/, 24.6.24

https://slideplayer.com/slide/9525438/
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Claus Lamm

http://scan.psy.univie.ac.at
claus.lamm@univie.ac.at
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 No replication of previous transfer of placebo analgesia to empathy
behavior …

Hartmann et al. (in prep)



 No effects of placebo analgesia on self-related motivation in a one-shot task

MVC = maximum voluntary contraction; AUC = area under the curve; Hartmann et al. (in prep)



Participant 
& same-sex 
confederate

(arrive separately)

Group 1
Placebo 

induction
+ conditioning

procedure
(„analgetic“ pill)

Anonymous role
assignment: 
Decider and 

Receiver of pain

Group 2
Control

(no pill + 
waiting time)

Prosocial
Effort Task

First-hand and 
Empathy for

Pain Task

Placebo Analgesia Manipulation

90 right-handed subjects (45 per group, balanced gender ratio) Time

Hartmann et al. (in prep)



 No effects of placebo analgesia on general strength over the session

MVC = maximum voluntary contraction; Hartmann et al. (in prep)



 No effects of placebo analgesia on mood over the course of the session

Hartmann et al. (in prep)



 Empathy and prosocial behavior – a 
neurocomputational account

Lukas Lengersdorff



 Prosocial learning of harm-avoidance:
Learning to avoid actions that would cause other people harm

 fMRI study (N = 96)

 Forced-choice task
 „Bad“ symbol: 

70% chance of pain
 „Good“ symbol: 

30% chance of pain

 Pain delivered to
self or other

Lengersdorff et al., J Neurosci 2020



 Participants made more optimal 
choices for the other person than
for themselves

 Why?  computational modeling
 Reinforcement learning models
 Possibly different learning rates α and inverse temperature β for prosocial and self-oriented 

learning

Lengersdorff et al., J Neurosci 2020



 Modeling results:
 Higher inverse temperature β for

prosocial learning
 No differences in learning rate α

 Higher sensitivity to values of possible 
actions that could cause others harm

 Correlation between affective empathy and βOther – βSelf :
The more participants share emotions, the more sensitive they are to other-related values

Lengersdorff et al., J Neurosci 2020



 During prosocial choices:
Increased connectivity between
ventromedial PFC and rTPJ

 Interplay of the value network 
and the „social brain“:
 Optimal decisions for other require

perspective taking?
 Increased need for self-other

distinction?

Lengersdorff et al., J Neurosci 2020



 Humans are particularly adept at learning to protect others
from harm „Intuitive prosociality“?

 They are more sensitive to the relative values of different 
actions when these might affect others…

… and this sensitivity increases with affective empathy

 Prosocial learning increased communication between
brain areas for value processing and social cognition



 However: People are „selfish learners“ when they can
gain money for self vs. others
 Lower learning rate α for prosocial learning
Quicker change of behavior

Lockwood et al., PNAS 2016



 Importance of outcome modality: „wealth vs. health“
 Hyperaltruistic learning when other‘s physical integrity is at stake
 Selfish learning when financial outcomes are at stake

 Implications for research on prosocial behavior: Investigate different outcomes and contexts!

 Social Cognitive Neuroscience and computational modeling can provide important insights into the
cognitive, affective and motivational antecedents („proximate mechanisms“) of prosocial behavior





The age of empathy?
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