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Dissecting the Social Brain, Empathy,
Compassion and Theory of Mind
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Different Routes to the Understanding of Others

Singer (2012). NeuroImage; Bernhardt & Singer (2012). Ann Rev Neurosci; De Vignemont & Singer (2006). TICS

SELF-OTHER-DISTINCTION

EMOTIONAL
CONTAGION

EMPATHY COMPASSION PROSOCIAL
BEHAVIOR

THEORY OF
MIND
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The Pain Matrix

Empathy: The Shared Network Hypothesis



Max Planck Institute for Human Cognitive and Brain SciencesSocial Neuroscience Lab, Max Planck SocietySeoul Meditation Conference, June 17 2022

Empathetic Brain Reactions on the Pain of Others

Lamm, Decety, & Singer (2011). NeuroImage; Singer (2012). Neuroimage.

Pain Matrix
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The Difference between Empathy vs.

Compassion Training
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SELF-OTHER DISTINCTION

EMOTION
CONTAGION

EMPATHY COMPASSION PROSOCIAL
BEHAVIOR

THEORY OF
MIND

Different Routs to the Understanding of Others

Singer (2012). NeuroImage; Bernhardt & Singer (2012). AnnRevNeurosci; De Vignemont & Singer (2006). TICS
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SELF-OTHER DISTINCTION

EMOTION
CONTAGION

EMPATHY COMPASSION PROSOCIAL
BEHAVIOR

THEORY OF
MIND

Emotions are
shared with
another, with the
awareness that the
others experience
is the source
(feeling AS
someone)

A feeling of concern
for the other and
the wish to increase
the other‘s welfare
(feeling FOR
someone)

Different Routes to the Understanding of Others

Singer (2012). NeuroImage; Bernhardt & Singer (2012). AnnRevNeurosci; De Vignemont & Singer (2006). TICS
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Mind & Life Conference 2007, Dharamsala
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Monks in the lab
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Non-referential Compassion (4)
Loving-kindness (Metta) (7)
Compassion (4)
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Studying Experts in Compassion Meditation
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Empathy

Compassion

Empathic
Distress

• Other-related Emotion
• Positive Feelings: Love
• Good Health
• Prosocial Motivation

• Self-related Emotion
• Negative Feelings: Stress
• Poor Health, Burnout
• Withdrawal

Empathy, Empathic Distress, and Compassion

Klimecki et al. (2013). Cereb Cortex; Leiberg et al. (2011). PLoS ONE; Klimecki et al. (2014). SCAN; Klimecki & Singer (2012). In: Pathological altruism. New York: Oxford University
Press
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Positive Emotions

Negative Emotions

Empathy vs. Compassion

Klimecki et al. (2014). SCAN
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Empathy

Compassion

Empathic
Distress

• Other-related Emotion
• Positive Feelings: Love
• Good Health
• Prosocial Motivation

• Self-related Emotion
• Negative Feelings: Stress
• Poor Health, Burnout
• Withdrawal

Empathy, Empathic Distress, and Compassion

Klimecki et al. (2013). Cereb Cortex; Leiberg et al. (2011). PLoS ONE; Klimecki et al. (2014). SCAN; Klimecki & Singer (2012). In: Pathological altruism. New York: Oxford University
Press
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Theory of Mind, Perspective Taking

or Mentalizing
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Self-Others-Distinction

EMOTIONAL
CONTAGION

EMPATHY COMPASSION PROSOCIAL
BEHAVIOR

Emotions are shared
with others, but
being aware, that
the source of
experience is
someone else (HOW
somebody feels)

Cognitive
reasoning about
thoughts and views
of others

THEORY OF MIND

Different Routes to the Understanding of Others

Singer (2012). NeuroImage; Bernhardt & Singer (2012). Ann Rev Neurosci; De Vignemont & Singer (2006). TICS
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Perspective Taking Needed to Move into Global Compassion

COGNITIVE
PERSPECTIVE TAKING

THEORY OF MIND

COGNITIVE
PERSPECTIVE TAKING

THEORY OF MIND

+
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Screen Inside

Emotional
nonCPT CPT

Neutral
nonCPT CPT

Compassion/Loving-kindness
Ratings

Cognitive Perspective Taking
Theory of Mind Accuracy Score

How do We Measure Brain Responses of Empathy/Compassion and
Perspective Taking?
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Emotional
nonCPT CPT

Neutral
nonCPT CPT

Compassion/Loving-kindness
Rating

Cognitive Perspective Taking
Theory of Mind Accuracy Score

Empathy/Compassion and Perspective Taking Have Distinct Networks in
the Brain
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ToM effect questions > Empathy effect videos
Empathy effect videos > ToM effect questions

r=-.11, n.s.r=-.04, n.s.

Independency of Networks

Kanske*, Böckler*, Trautwein*, Singer (2015). NeuroImage *contributed equally
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Empathy and ToM

ToM Effekc > Empathy Effect
Empathie Effect > ToM Effect

TPJ-SMG seed SMG-TPJ seed

FWE p < 0.05, k > 10
N = 178 (107 female), 40.9±9.5 years

The EmpaToM – ReSource Resting State Validation

Kanske*, Böckler*, Trautwein* & Singer (2015). Neuroimage *contributed equally
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These socio-affective / socio-cognitive abilities are based on different
networks

SELF-OTHER DISTINCTION

EMPATHY COMPASSION
PROSOCIAL
BEHAVIOR

THEORY OF MIND
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9-month intensive in-person
mental training study

Two Mental Training Studies

10-weeks online
mental training study
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Loneliness Stress Individualism/Narcisism

Climate Crisis PovertyDepression

Global Problems
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Social Connectedness Social Skills Global Cooperation

Shared Humanity Stress ReductionMental Health

Aims
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A One-Year longitudinal
Training Study to induce

Plasticity in the Social Brain
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9 months

PerspectivePresence Affect

PerspectivePresence Affect

No TrainingNo TrainingNo Training

T0 T1 T2 T3

Affect

3 months 3 months 3 months

Attention &
Mindfulness

Care &
Compassion

Cognitive
Perspective

Taking

Retreats Teachers Trainings-App

Cohort 1 (N = 80)

Cohort 2 (N = 81)

Cohort 3 (N = 81)

Retest Control (N = 90)

The Design of the ReSource Project
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• Attention
• Interoceptive Awareness

The Core Exercises

Breathing Meditation

Body Scan

The Resource Model
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• Care / Compassion / Gratitude
• Prosocial Motivation
• Dealing with difficult Emotions

Loving-kindness
Meditation

Affect Dyad

The Core Exercises

• Attention
• Interoceptive Awareness

The Core Exercises

Breathing Meditation

Body Scan

The ReSource Model
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• Meta-Cognition
• Perspective taking on Self
• Perspective taking on Others

Observing-thoughts
Meditation

Perspective Dyad

The Core Exercises

• Attention
• Interoceptive Awareness

The Core Exercises

Breathing Meditation

Body Scan

• Care / Compassion / Gratitude
• Prosocial Motivation
• Dealing with difficult Emotions

Loving-kindness
Meditation

Affect Dyad

The Core Exercises

The ReSource Model
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Daily Practice via
Internet-Platform and Smartphone App
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Daily Excercises via a Smartphone App
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Genes

Environment
Traits

Training Brain Plasticity

Subjective Well-Being

Behavior

Health

• 10 MRI Paradigms
• 4 Virtual Scenarios
• 10 Computer Paradigms

• 5 Economic Games
• 5 Paradigms for ANS
• 9+ Biological Measures

• 49 Trait Questionnaires
• Several other Questions
• Experience Sampling

Σ > 90
Measures

The ReSource Design
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T0 T1 T2 T3Time

PerspectivePresence Affect

PerspectivePresence Affect

Cohort 1

Cohort 2

Total dropout during the
Training Phases (T0–T3)

7.83 %

Practice of the Core Exercises of both Cohorts
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Contemplative Dialogues
Dyadic Exercises
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Contemplative Dyadic Practices: Life and Online via App
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Affect Dyad

• Empathic Listening

• Accepting difficult emotions

• Gratitude/Care/Self-comapssion

• Interoceptive Body Awareness

• Social Closeness and Connectedness

Perspective Dyad

• Meta-Cognition on thoughts

• The inner Observer

• Inner Part Work (IFS)

• Perspective on Self and ohters
(ToM)

• Social Closeness & Connectedness

Contemplative Dyads
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Personal Disclosure:
„How personal was the difficult situation
you talked about?“

Social Closeness:
Move 2 circles  to represent relationship with
dyad partner

PerspectivePresence Affect

PerspectivePresence Affect
Cohort 1

Cohort 2

AffectCohort 3

Changes in Social Closeness & Personal Disclosure over Time

Kok & Singer (2017). JAMA Psychiatry
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Interdependence

Shared Humanity
Social Closeness

• Participants liked the Dyadic Exercises
• Participants practiced the Dyadic Exercises

Dyads and Intersubjectivity
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Changes in Attention, Compassion,

Cognitive Perspective Taking and Cortical

Thickness

after Mental Training

Valk et al. (2017). SciAdv; Trautwein et al. (2020). Cognition.
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Attention Performance

PerspectivePresence Affect

PerspectivePresence Affect

Cohort 1 (N = 80)

Retest Controls (N = 90)

Cohort 2 (N = 81)

T0 T1 T2 T3

AffectCohort 3 (N = 81)

Trautwein et al. (2020). Cognition
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PerspectivePresence Affect

Cohort 1 (N = 80)

Retest Controls (N = 90)

Cohort 2 (N = 81)

T0 T1 T2 T3

AffectCohort 3 (N = 81)

Theory of Mind

Trautwein et al. (2020). Cognition
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Theory of Mind

Trautwein et al. (2020). Cognition
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Changes in Cortical Thickness

after Mental Training
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PerspectivePresence Affect
PerspectivePresence Affect

Cohort 1 (N = 80)

Retest Controls (N = 90)

Cohort 2 (N = 81)

T0 T1 T2 T3

AffectCohort 3 (N = 81)

Module-Specific Training-Related Cortical Thickness Increases

Valk et al. (2017). SciAdv
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PerspectivePresence Affect

PerspectivePresence Affect
Cohort 1 (N = 80)

Retest Controls (N = 90)

Cohort 2 (N = 81)

T0 T1 T2 T3

AffectCohort 3 (N = 81)

Behavioral Modulation of Training-Related Cortical Thickness Change

Valk et al. (2017). SciAdv



Max Planck Institute for Human Cognitive and Brain SciencesSocial Neuroscience Lab, Max Planck SocietySeoul Meditation Conference, June 17 2022

Engert et al. (2017). SciAdv

Influence of Training

on Stress Responsivity
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Experimental Design of the Trier Social Stress Test
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Subjective StressStress Hormone Cortisol
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Social Stress Reduction as a Function of Training Modules

Engert et al. (2017). SciAdv



Max Planck Institute for Human Cognitive and Brain SciencesSocial Neuroscience Lab, Max Planck SocietySeoul Meditation Conference, June 17 2022

Can Mental Training Improve

Prosocial Behavior

and Cooperation

PROSOCIAL
BEHAVIOR

Böckler et al. (2018). SPPS; Böckler et al. (2018). SciRep.
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Film on Prosocial Behavior
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1) Altruistically motivated Behavior
(e.g. Trust, Donation, Helping)

2) Self-report / Do I think that I am Altruistic?
(e.g. Questionnaires)

The Structure of Human Prosociality

Böckler et al. (2018). SPPS
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1) Altruistically Motivated Behavior
(e.g. Trust, Donation, Helping)

2) Self-Report / Do I think that I am
Altruistic? (e.g. Questionnaires)

The Structure of Human Prosociality

Böckler et al. (2018). SPPS; Böckler et al. (2018). SciRep
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No Correlation Between Changes in objective and subjective measures
of prosocial behaviors

Böckler et al. (2018). SciRep

Change_Self Reports
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Body Awareness, Interoceptive Accuracy, and

Vagal Regulation
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Interoceptive accuracy measured through:

Heart Beat Perception task
(Brener & Jones, 1974; Schandry, 1981; Whitehead et al., 1977)

Subjectively counted heartbeats

Objectively counted heartbeats

Interoceptive Accuracy
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PerspectivePresence Affect

PerspectivePresence Affect
Cohort 1 (N = 80)

Retest Controls (N = 90)

Cohort 2 (N = 81)

T0 T1 T2 T3

AffectCohort 3 (N = 81)
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Changes in Interoceptive Accuracy

Bornemann & Singer (2016). Psychophysiology
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Changes in Emotional Awareness
(measured by Toronto Alexithymia Scale, Bagby et al., 1994)

Bornemann & Singer (2016). Psychophysiology
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Affect Training Social Stress
(Cortisol)

Social Stress
(Cortisol)

Social
Cognition

Perspective
Training

Brain Plasticity

Compassion
Altruism

Brain Plasticity

Brain Plasticity Subjective
Stress

Presence
Training

Attention

Subjective
Experiences

Subjective
Experiences

Subjective
Experiences

- Positive
- Other

Meta-
Cognition

Body
Awareness

Body/Autonomic
Awareness/Reg.

Body/Autonomic
Awareness/Reg.

Body/Autonomic
Awareness/Reg.

Summary
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How Did Berliners feel and react
during the Covid-19 pandemic in

2020/21/22

Changes in mental health,
resilience and social cohesion
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Design of the CovSocial Project
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Berlin Population Sample: Inclusion Criteria

Based in Berlin Age: 18 – 65 years old

Access to smartphone German Language
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First descriptive results of Phase1

from January 2020 until March 2021
(T1 - T7)
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MEASURES

 Genetics sample from
saliva sample

Epigenetic
markers

 Pre and Post Assessment of CAR
(8 saliva samples over 2 days)

 Cross-sectional Assessment of cortisol
as stress marker  (7 saliva samples
during a stress test)

Biological
markers

 EmpaToM
 Zurich Prosocial Game
 Scrambled Sentences Task

Computerized Behavioral
Tasks

 Phase 1 questionnaires
 Pre and post intervention

questionnaires
 Weekly questionnaires
On anxiety, emotion regulation, depression,
Alexitymia, stress, (self)compassion, resilience,
loneliness, health, covid, interoceptive awarness

Ecological Momentary
Assessment (EMA)
 5 x/day on 8 days pre and post intervention
 66 days EMA during the intervention
 56 x Daily EMA pre and post practice

Phase
2Questionnaires

 Demographics
 Trait Questionnaires
 7 Time-Specific Surveys

Questionnaires

 Genetics sample from saliva sample

Genetic markers
Phase

1
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Timeline Phase 1

Broshure Sample
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Longitudinal Timelines for Mental Health



Max Planck Institute for Human Cognitive and Brain SciencesSocial Neuroscience Lab, Max Planck SocietySeoul Meditation Conference, June 17 2022

Gender and Age Differences in Mental Health
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Emotional Well-being During the Pandemic:
Gender and Age Effects
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CovSocial Project

Webpage:
www.covsocial.de

Free downloadable
report

http://www.covsocial.de/
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Phase2: 10-weeks Mental Online
Training for the Reduction of Stress,
Loneliness and the increas in Mental

Health and Social Skills
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Mental Health Crises
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Can we help reverse the negative Pandemie effects?

Loneliness Stress Depression

Social Skills & Connectedness Stress Reduction Mental Health & Resilience
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Design of Phase2 of the CovSocial Project

Daily Mindfulness
Practice

Teachers
Daily Dyads Practice

Waitlist Control

Mindfulness-Based Training

Socio-Emotional Training

P

R

E

P

O

S

T

1 Socio-Emotional Training

P

O

S

T

2

2022

Aug Sep Oct Nov Dec Jan Feb

2021

MB2 (n = 97)

WRT3 (n = 90)
WSE3 (n = 65)

SE1 (n = 95)

Total Dropout from Start
n %

SE1 (n = 95) 25         26 %

MB2 (n = 97) 19 19,5 %

WRT3 (n = 90) 17 18,8 %
WSE3 (n = 65) 5 7 %

Total (N = 282) 67 23 %
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Translation into
Society
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ReConnect – Masterclasses for HealthCare and Society



Copyright Humanize Global. S.à.r.l., 2021. All rights reserved.

Reconnecting people to
self, other, and humanity

www.humanize.com



Max Planck Institute for Human Cognitive and Brain SciencesSocial Neuroscience Lab, Max Planck SocietySeoul Meditation Conference, June 17 2022

Thank You!

www.social.mpg.de

www.taniasinger.de

www.covsocial.de

http://www.social.mpg.de/
http://www.taniasinger.de/
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THANK YOU!


