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We have submitted a similar ethics application for the same project to the Research Ethics 
Committee of the Humboldt University in Berlin. The approval number is 2013-02. 
 
Address: 
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[Research Ethics Committee of the Humboldt University Berlin] 
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205557), which forms the basis for this study, a general ethical application for the European 
Union was submitted several years ago and has been reviewed and approved by the European 
Union. The present application is now a more detailed application for the respective local ethics 
committees. 
 
 
1.6 Revision 
 

This application is the third Addendum to the ethics application # 376-12-05112012. 

 

1.7 Physicians 
 
As the Ethics Committee has already been informed in the letter of 05 April 2012 by the Max 
Planck Institute in Leipzig, Anna Kosatschek has been the new doctor at the institute since 
01.04.2013 and is also the responsible physician for this study. 
 
Since Mrs. Anna Kosatschek is now on maternity leave, Dr med. Leonie Lampe will be 
responsible for the medical-related aspects of the institute and for this project until her return. 
Tel: 0049 341 9940 2622; E-mail: lampe@cbs.mpg.de 
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2 Aim of the Study and Current Application 
 
The main goal of the planned research project (called the "ReSource" Study) is the scientific 
evaluation of an intervention on mental training of socio-affective and cognitive abilities. The 
project described in this application is a comprehensive multi-month longitudinal study. A 
similar request for the study pilot of this project has already been approved by the 
committee (# 225-12-ff-02072012) and the Research Ethics Committee of the Humboldt 
University of Berlin (# 2012-26-F). 
 
We want to train study participants over several months. The training consists of three training 
blocks (Presence, Perspective, and Affect). Each of these blocks lasts eight weeks3. Before, 
after and sometimes in between the blocks we would like to examine the effects of the training 
by means of an interdisciplinary approach and using a wide range of methods. 
 
A major research focus of this study is the plasticity of the social brain and the ability to train 
socio-emotional skills such as empathy, compassion, emotion regulation, cognitive perspective 
taking, mindfulness, attention, and memory. We would like to assess whether a long-term 
training leads to functional and structural changes in the brain as well as to hormonal, health-
related, and behavioral changes. 
 
We use experience sampling methods to assess daily changes in subjective well-being. We 
also want to use behavioral experiments, magnetic resonance tomography (MRI) experiments 
and psycho-physiological measurements (stress physiology, measurements of the autonomic 
nervous system). This is extended by experiments in virtual environments, as it allows the 
examination of participants in a complex and rather naturalistic environment. 
 
Based on structural MRI data, we will assess long-term changes in cortical and subcortical 
networks of subjects participating in a socio-emotional and cognitive training. Dynamic changes 
of functional MRI signals, which are obtained during several affective and cognitive tasks, allow 
an examination of the relationships between functional and structural brain network re-
organization as a result of the training. In addition, we examine whether specific psychological 
characteristics and certain initial brain network structures can be used to predict individual 
differences in the trainings results of the subjects. We use a variety of models from the field of 
social psychology and experimental economics, and link them to paradigms in virtual reality 
worlds that facilitate the measurement of explicit and implicit behavioral and motivational 
tendencies, to test for training-related changes in, among other things, altruistic behavior, affect 
regulation, and motivation.  
 

                                                           
3 Please note that the length of each module was in total 13 weeks. During the first eight weeks new content was 
introduced every week. During the final 5 weeks participants were also tested but sessions continued and content 
was repeated and deepened. 
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In summary, we are looking for evidence of socio-cognitive and emotional changes on levels of 
brain plasticity, autonomous physiology, endocrine functions, reported subjective experience, 
and behavior in standardized laboratory situations. 

The expected results from this large-scale longitudinal study would be of great importance not 
only for basic research in the field of plasticity research, but also for the design of scientifically 
sound and effective training programs for schools and economic organizations, as well as later 
on for the treatment of patients who suffer from severe social deficits, such as autistic or 
psychopathic patients. 

A total number of N = 3304 subjects are measured. Of those, 160 subjects are in the test group, 
which runs through the training. There is a retest control group, which does not participate in the 
training, but is tested in same intervals (N = 30) during the same period.  
After the training blocks of the test groups up to N = 60 additional control group subjects are 
tested, which will not receive any training either. 
In addition, we have another training control group (active control group, N = 80). This cohort 
receives a shorter training (only the affect module) and has 2 3 measurement time points (i. e.  
T0 baseline testing, 1 Affect Module retreat, 13 weeks Affect Module training, T1 testing, and 
voluntary T2 follow-up testing). 
 
We will first describe the training protocol in more detail before we describe the experimental 
methods. For more detailed timing-related overviews, please refer to Chapter 3.4.2 and Chapter 
4.8. We will illustrate the effort for the study participants by splitting it into training effort and 
testing effort. 
 
 
 
 
  
 

 

 

 

                                                           
4 As written in the book by Singer et al., 2016, we had a total of 332 participants as two of them dropped out or were 
excluded very early during the T0 baseline testing phase and were replaced by two other persons from the waiting 
list. Thus, we had N=81 subjects in the second training cohort and N=81subjects in the active control cohort.  
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3 Scientific Background of the Study and Description of 
Training Content  

 

3.1 Definition of Compassion 
Note: The scientific background presented in this section has already been described in 
a similar form in a previous ethics application (# 225-12-ff-02072012) and is described in 
more detail here. 

We distinguish a narrow definition of compassion, which is a motivational-emotional state, and a 
broad definition of compassion that encompasses both cognitive and socio-affective abilities 
and describes a particular way of perception and attitude to reality and to life (Merleau-Ponty, 
1945, Varela, 1991). 
 
In the narrow sense, compassion can be defined as the feeling that we have when we 
experience the suffering of another, coupled with the motivation to alleviate this suffering (Goetz 
et al., 2010, Singer & Lamm, 2009). The broader understanding of compassion, which is a 
certain skill set leading to a certain stable state of mind, can be interpreted as the interaction of 
a set of cognitive and socio-affective abilities and dispositions. This is depicted in the ReSource 
Model in Figure 1. This model forms the basis for our training concept. 
 
The following chapter explains the respective domains (Presence, Perspective, and Affect) 
presented in the model as well as their cognitive and socio-affective sub-processes and their 
role for the realization of compassion in a broader sense. In chapter 3.5, we present the training 
protocol in more detail. 

 

 
 
Figure 1: Model regarding the characteristics and skills that are relevant for compassion.  
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We call the first module Presence. It aims at cultivating both the ability 
to direct attention to the present moment and also to interocept, that is 
to train the awareness of internal-physical processes. In addition, the 
ability to direct attention is necessary for a clear and precise perception 
of the environment, for the stabilization of mental states and intentions, 
and thus for targeted behavior (Posner & Rothbart, 2009; Rueda et al., 
2005; Tang et al., 2007, Vohs & Baumeister, 2011). Interoceptive 

awareness is an important basis for the recognition of emotions in oneself and others and for 
the effective regulation of emotions (Critchley et al., 2004, Ernst et al., 2012, Herbert et al., 
2011, Singer et al , Sze et al., 2010; Terasawa et al., 2011). 

 

The second module is called Perspective. Perspective taking means the 
ability to distance oneself from one's own thoughts, values, and reaction 
tendencies and to take alternative positions. This ability can be divided 
into three sub-processes: meta-cognition, perspective taking on oneself, 
and perspective taking on others. Meta-cognition here, means the ability 
to understand thoughts as mental events, whose development, course, 
and consequences can be observed as a whole within the organism. 

Such a relationship to one's own thoughts increases the margin for emotional and behavioral 
responses to these thoughts (Hayes & Pierson, 2005) and is considered a characteristic of 
mental health (Bach & Hayes, 2002, Luoma & Hayes, 2002).  

While individual thoughts are observed and reflected in the context of meta-cognition, one’s own 
different personality parts and inner aspects are observed and reflected on in the context of 
perspective taking on oneself. The ability to have a distance to inner parts allows for an easier, 
more flexible handling of one's own reactions, as well as a better integration of different self-
components (Berne, 2006; Mones & Schwartz, 2007; Schwartz, 2008). Perspective taking on 
others refers to the ability to understand other people's opinions, values, feelings, and 
personality traits, even if they differ greatly from one's own. In the field of psychology and 
neuroscience this is commonly referred to as "Theory of Mind" (ToM) or cognitive perspective 
taking (e.g., Gallagher & Frith, 2003; Sodian & Kristen, 2010). The development of this ability is 
central to understanding of the social world, as well as constructive and supportive social 
relationships. 

 

In the Affect Module, we consider the capacity for emotional 
acceptance, the ability and inclination to exalt benevolent feelings 
("opening the heart" (note: care, loving kindness, compassion, 
gratitude)) and the extent of prosocial motivation. Emotional 
acceptance refers to an attentive and accepting approach to difficult 
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emotions. This type of processing has positive effects on health (e.g., emotion-related, somatic 
stress) (Low et al., 2008) and enables constructive coping when faced with difficult emotions 
and their triggers (Thompson, 1994). This is the prerequisite for both the benevolent and 
supportive approach to one's own person, as well as to others. "Opening of the heart" is the 
activation of the "care" or "affiliation" system (Depue & Morrone-Strupinsky, 2005; Panksepp, 
2006), i.e. those psycho-biological processes, which have developed to be able to take care of 
offspring, or to care for a romantic partner and other members of the family as well as aspects 
of self-compassion. The activation of this system increases the capacity and inclination of the 
individual to feel constructive, benevolent, and loving feelings for oneself and for others (Gilbert 
& Procter, 2006). Prosocial motivation is the lasting ability to behave in a way, which promotes 
the well-being of other persons (Batson, 1987) 

 

3.2 Previous Training Programs on Compassion 
 

3.3 Scientific Evaluation of Compassion Training 
Note: This chapter was already described in a previous ethics application (# 225-12-ff-
02072012). 

Compassion research is still quite young, but has recently shown some first important results, 
which we will present here briefly. For example, we have shown in a previous study (Leiberg et 
al., 2011) that one week of compassion training increases prosocial behavior in a standardized 
game situation. Pace et al. (2009) examined the effectiveness of a 6-week compassion training 
program. They were able to show that participants who practiced a lot showed a decrease in the 
physiological stress response (interleukin-6 level) and the subjective stress experience in a 
standardized social stress situation (the Trier Social Stress Test (TSST)). Klimecki et al. (2013) 
investigated how a one-week compassion training program changes the neural and emotional 
responses to the suffering of others. Prior to compassion training, participants showed negative 
affect (empathically accepting the affect of the observed person), associated with activations in 
brain regions associated with empathy for pain (among others: anterior insula and anterior-
medial cingulate cortex). After compassion training, subjects responded rather with feelings of 
caring and readiness to help, and both were experiences as positive feelings and associated 
with the activation of a brain network associated with positive emotions and affiliation (among 
others: medial orbitofrontal cortex, putamen, pallidum, and ventral tegmentum). 
 
A compassion-based intervention led to significant changes in symptoms in patients with 
heightened self-criticism and shame such as a reduction in depression, anxiety, harmful self-
criticism, shame, inferiority, and submissive behaviors, and improved the patient's ability to self-
soothe and to focus on feelings of warmth and safety (Gilbert & Procter, 2006). 

Meta-analyses on the effect of accepting and compassionate attention to body sensations, 
thoughts and feelings in MBSR courses (Chiesa & Serretti, 2009, Grossman et al., 2004, 
Ledesma & Kumano, 2009) demonstrated many positive effects on physical and mental health: 
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Reduced pain perception, increased physical wellbeing, and generally increased life 
satisfaction. 

 

3.4 Overview of the Design and Cohort Distribution in the Study 

3.4.1 Overview of the Study Design 
The training consists of three parts, which are based on the above-described areas of 
characteristics or abilities (Presence, Perspective, and Affect). Each training block begins with a 
3-day retreat and then lasts 8 weeks1, during which time the subjects meet for weekly sessions. 
The subjects are measured over a period of 5 weeks at the time T0 (before the training) and 
after the three training blocks (T1, T2, T3) and again about 4.5 months5 later (T4, "follow-up") 
(MRI experiments, behavioral experiments, etc.) (see Figure 2). During this period, however, the 
participants still meet for weekly sessions during which the content of the course is further 
deepened and repeated. 

There are two training cohorts. Both begin the training with the Presence Module, since the 
trained skills of attention control and interoception of this module form the basis for the abilities 
conveyed in the other two modules. Training cohort 1 then trains the other modules in the order 
of Affect-Perspective, while training cohort 2 trains the other modules in the Perspective-Affect. 
By having these two groups, sequence effects can be estimated in the training results and 
results at time point T2 allows for a direct comparison of the specific effects caused by socio-
cognitive versus socio-affective mental training (e.g., inclusion of active control groups). 

 

Figure 2: Overview over the study design shown for a participant from training cohort 1 (please note that 
the order of the green and red modules is interchanged for training cohort 2)5 

 

Due to the limited capacity of the scanner, the two training groups begin their respective training 
with a delayed onset. Both training groups will initially comprise 80 subjects4. 

                                                           
5 Please note that we decided to split the follow-up testing phase at a later stage. One half of the participants were 
tested 4.5 months and the other half 10 months after the last training session.   
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In addition, we carry out the same experimental measurements with two retest control groups 
(which do not receive any training). Thus, we are able to control for repeated measurements 
and temporal dynamics for changes in the measurement results. The first control group 
comprises 30 subjects and is measured in approximately the same intervals as the training 
group at the beginning of the study. The second control group comprises up to 60 subjects and 
is only measured after the two training cohorts (see Figure 3). The reason for the separation into 
two control groups is the limited scanner capacity. On the other hand, it also offers the 
possibility of controlling for seasonal fluctuations in the results (e.g., mood). All participants will 
be invited for a follow-up testing phase approximately 4.55 months after the last training, which 
is used to estimate the stability of the changes. Figure 3 shows an overview of the testing plan 
of the training and control groups. The exact scanner schedule can be found in the appendix. 

 

 

Figure 3: Overview on the study design with training and control cohorts. 

In addition, we have another training control group (active control group, N = 804). They first 
have a T0 baseline testing phase, before they start their training with a retreat and then train the 
Affect Module for 13-weeks (8 weeks + 5 weeks of deepening / repetition). From week 8 
onwards, the group has yet another testing phase (T1). On a voluntary basis, the subjects can 
participate in a follow-up testing phase (T2) after 4.5 months5. The measurement paradigms 
correspond to the other two training groups. The training effects of this group can be compared 
with the results at T0 and T1 of the other two training groups (i.e. before and after the Presence 
Module, respectively). 

 

Figure 4: Overview on the active control group (N=80)4, which only participates in the training of the 
Affect Module and will be tested two times (+ voluntary follow-up)5.  

 

3.4.2 Training Effort for Participants 
At the beginning of each training phase (a total of 3 times), the participants have a 3-day 
intensive retreat (always Friday-Sunday), during which they are taught within 16 teaching hours 
the basics for the upcoming training module and the core exercises of the training module (a 
schedule for the retreat days is attached in the appendix). These retreats will be held with 
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overnight stays in retreat centers. All travel and accommodation expenses of the participants 
are covered by the funding agency or Max Planck Society. 

Afterwards, the participants meet once a week for a 2-hour lesson, during which they are 
instructed by teachers. The course will be held in Berlin for participants from Berlin and in 
Leipzig for participants from Leipzig. We will offer two course dates per week. These dates also 
last for the 5-week testing phases and serve to deepen and maintain the learned content. On 
the remaining days of the week, the subjects are asked to perform the core exercises 
independently at home (daily about 30 minutes), supported by a web platform (see Chapter 
3.7.2). An overview schedule for the training courses is attached separately. 

A total of 804 subjects will be recruited per training cohort and active control cohort, with one half 
ideally being recruited from Berlin and the other half from Leipzig. The approximately 40 
subjects per city are then divided into 2 groups and taught at two possible appointments per 
week. Therefore, about 20 people will be present in each weekly training group. Since the 
subjects should participate in the core phase of the training modules (week 1 to 8), it would be 
advisable if they could schedule their private holidays for instance during the testing phases. 
The testing can be adjusted flexibly around the absence times of participants. 

Kind of Training Training Effort per Module 
Retreat 3 days per Training Module with ca. 16 hours of training 
Weekly Session 2 hours, once a week, for 13 weeks 
Practice at Home up to 30 min daily 

 

3.5 Description of the Training Protocol 
 

For each of the three training modules, we have selected two central exercises (core exercises). 
Note: These core exercises have already been described and approved in a previous 
ethics application (Leipzig: # 225-12-ff-02072012; HU Berlin: # 2012-26F). Further exercises 
in the retreats and the weekly sessions serve to consolidate and deepen the contents in order to 
cultivate those qualities and dispositions in everyday life. The maximum 30-minute daily 
exercise time for the participants at home consists of performing one of the core exercises or in 
some cases also short variants of both core exercises. 

The participants are always informed about the objectives and the theoretical background of the 
exercises and have the opportunity to discuss them with their teachers during the weekly 
sessions. 

3.5.1 Content of the Presence Module 
 
Description of the Presence Module:  
In this module the participants learn to turn to the reality of the present moment. This includes 
the ability to direct attention, that is, the awareness of the content of consciousness and its 
purposeful orientation, to a present object. It also requires interoceptive awareness, that is, to 
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access internal processes and thus accessing one's own emotions and empathy for instance 
(e.g., Niedenthal, 2007, Pollatos et al., 2007, Singer & Lamm, 2009). 
 
Description of the Core Exercises: 

The first core exercise is the Body Scan (e.g., Kabat-Zinn, 2006). 
Participants lie or sit and guide their attention slowly through the body, trying to perceive body 
sensations consciously and without evaluation. As soon as they notice that attention has 
wandered, it is directed back to the body. Thus, the whole body is explored, and the attention is 
brought back to the sensations again and again, which leads to a stabilization of attention and 
an increase in clarity regarding the body sensations perceived (interoceptive awareness). This 
exercise takes about 20-30 minutes and is practiced by the subjects at home. 

The second core exercise is an attention meditation with breathing as an object. 
The sensations that are associated with the flow of the air are continuously 
monitored. Here, too, the attention is always drawn back to the breath, when 
attention is distracted by thoughts or images. In the course of the practice, various 

aspects of attention can be strengthened by fine modulations of the exercise (for practical 
examples, see Wallace, 2006) (see also Semple, 2010; Tang et al., 2007; Tang & Posner, 2009 
regarding effectiveness). This exercise takes about 10-30 minutes and is also practiced by the 
subjects at home. 

[Further content of this Chapter has been omitted as the training protocol is in the process of 
being licensed with the Max Planck Society] 

3.5.2 Content of the Perspective Module 
 
Description of the Perspective Module: 
In this module participants cultivate the cognitive aspects of compassion. This means that they 
learn to take different perspectives on their thoughts, on the self, and on others. In the case of 
thoughts, the cultivated perspective is an observation without identification. Thoughts are 
understood as internal events and their contents reflect a possible but not the only possible 
description of the world. A similar perspective is cultivated on self aspects. Here, too, subjects 
try to recognize the inner attitude or role with which they behave toward the world and toward 
themselves as a possible but not the only possible construction of oneself. The observation of 
change and transience of thoughts and self-concepts plays a decisive role in the gaining of 
insights. Finally, participants learn to take on the perspectives of others, i.e. to understand other 
people with their motives, thoughts, and values (Theory of Mind / mentalizing). 
 
Description of the Core Exercises: 

The first core exercise of this training module is a sitting meditation on the 
observation of thoughts. Thoughts are understood as a stream of mental events in 
the whole organismic structure. The connections of thoughts with emotions, physical 
states, and tendencies of action are observed. Thus, the gap between the 

emergence of a thought and the habitual reaction is broken ("de-fusion"), which leads to more 
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flexible emotional reactions and behavior. A variation of this exercise is also used in "stress 
management through mindfulness". The positive effects of "de-fusion" have been demonstrated 
in studies on "Acceptance and Commitment Therapy" (e.g., lower subjective credibility of 
stressful, anxiety-inducing, or depressive thoughts and associated symptom improvement in a 
variety of psychological problems (Bach & Hayes, 2002, Luoma & Hayes, 2002)). The exercise 
lasts 20 to 30 minutes and will be practiced by the subjects at home. 

The second core exercise, on perspective taking on self and others, is based 
on the idea of a person as an assembly of inner roles or self-aspects, in the 
sense of connected patterns of thoughts, feelings, and behavioral patterns (see 
for example, Holmes, Mones & Schwartz, 2007). Some of these self-aspects, 

such as for instance the “inner judge, the optimist, the machinist, and the helpless,” are first 
identified under the guidance of an experienced teacher (e.g., a Gestalt Therapist). The actual 
exercise is a so-called dyadic exercise (partner exercise), in which two partners describe to 
each other a situation of their life, taking the perspective of one of their inner parts. 

Dyadic exercises have been used in various compassion- and mindfulness-based training 
programs to support the outcome of the intervention (Mindfulness-Based Relationship 
Enhancement; Carson et al., 2004, e.g., Compassion Fatigue Specialist Training, Gentry et al., 
2004). In particular, if interpersonal skills such as compassion are to be trained, the addition of 
interactive exercises together with meditation-based training seems sensible. The exercise we 
use is based on methods that are used within the paradigms of the so-called Inner Family 
System (Holmes, 2010; Mones & Schwartz, 2007) and transactional analysis (Berne, 2006). 
One effect of the exercise could be the increase of self-complexity and self-flexibility in the 
sense of a conscious perception on the variability of the self over different situations and their 
changeability in case of fixed non-adaptive behavioral patterns. Self-complexity acts as a buffer 
against stress-related illnesses and depression (Linville, 1985, 1987a, Rafaeli & Hiller, 2010), 
and attenuates affective responses to defeats and resulting withdrawal reactions (Dixon & 
Baumeister, 1991). 

[Further content of this Chapter has been omitted as the training protocol is in the process of 
being licensed with the Max Planck Society] 

3.5.3 Content of the Affect Module 
 
Description of the Affect Module: 
In this module the participants devote themselves to the cultivation of motivational-emotional 
aspects of compassion. They seek access to feelings of caring, affection, warmth, and love in 
order to approach themselves and others ("Opening the heart"). They also learn to approach 
difficult emotions in an accepting way, which is the basis for working with these emotions and 
their triggers as well as for "opening of the heart". Prosocial motivation as an access to and as a 
result of feelings of warmth and affection is discussed. 
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Description of the Core Exercises: 
The first core exercise in this training is a so-called Metta meditation (Sanskrit for 
"loving kindness, friendship or benevolence“; see e.g., Salzberg, 1995). In the secular 
terminology of the training, this meditation will be called "heart meditation." This 
meditation is about orienting the mind in a way that allows one to affectionately and 

compassionately turn towards ourselves and other people. The meditating person visualizes 
different people (themselves, a friend, a neutral, and a "difficult" person) and sends them good 
wishes (e.g., happiness, health, and safety). 

Metta meditation has been used in various interventions to improve psycho-social well-being 
(Fredrickson et al., 2008; Hofmann et al., 2011; Klimecki et al., 2012; Pace et al., 2009). The 
effects include, among other things, an increased occurrence of positive and benevolent 
feelings towards oneself and others (Fredrickson et al., 2008; Hutcherson et al., 2008), 
subjective improvement of physical symptoms such as back pain (Carson et al., 2005), a lower 
physiological and subjective stress response to stressful situations (Pace et al., 2009), 
increased sensual experiences, the improvement of relationships, and perceived enhancement 
of social support (Fredrickson et al., 2008). The exercise is performed over about 20-30 minutes 
and will also be practiced at home. 

 

The second core exercise of this module is a dyadic exercise. This exercise is on 
dealing with difficult emotions and cultivating gratitude. Participants will tell 
each other about situations that were difficult for them in the last day and 

situations for which they are grateful. 

The retrospective narration of difficult moments helps to better deal with them (see Frattaroli, 
2006, Rimé, 2007 for a review and a meta-analysis). The effects mainly relate to improvements 
in mental health (e.g., reduced anger and stress) and perceived physical health (Frattaroli, 
2006). The reasons that lead to the effectiveness of the exercise are manifold. First, awareness 
of emotions and their understanding in the context of the events is an important prerequisite for 
the regulation of emotions (King, 2002, Southam-Gerow & Kendall, 2002). On the other hand, 
talking about an event in a social support situation can lead to a more positive re-evaluation of 
the recollected episode (Klein & Boals, 2001; Pasupathi, 2003), whereby mechanisms such as 
extinction and conditioning within a positive context also play a role. Further discussion on the 
underlying mechanisms of communicating negative emotions can be found in Frattaroli (2006) 
and Rimé (2007). 

In the second part of the exercise, subjects systematically cultivate feelings of gratitude. Such 
interventions are described, for example, by Emmons & McCullough (2003) and Lyubomirsky, 
Sheldon, & Schkade (2005). A focus on circumstances for which we are grateful helps to makes 
us aware of resources and opportunities and activates positive feelings. After several weeks of 
gratitude practices, subjects reported that they were more satisfied with their lives and reported 
a lower rate of physical symptoms, as well as more athletic activity and better sleep quality 
(Emmons & McCullough, 2003; Lyubomirsky et al., 2005). Subjects also reported increased 
feelings of social attachment. Bartlett & DeSteno (2006) also showed that experimentally 
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induced gratitude leads to an increase in prosocial behavior (see also Emmons & McCullough, 
2003). 

 [Further content of this Chapter has been omitted as the training protocol is in the process of 
being licensed with the Max Planck Society] 

 

3.6 Teachers 
The program is led by a total of eighteen teachers6. All have years of experience with meditation 
and instructing meditation in groups. Many are also psychotherapists according to the 
psychotherapeutic law and also have experience with the guidance of groups and instruction of 
partner exercises. An overview of our teaching team is available on our Internet platform 
(www.resource-project.org). During the weekly teaching session, participants will always be 
instructed by a team of two teachers. The teachers are available during these sessions as a 
contact for questions by group participants. They are also available for half an hour after the 
session in order to answer individual questions from participants. Once a month, each subject 
has a compulsory individual consultation with a teacher to discuss the training process. For very 
urgent questions and problems, one teacher (regularly changing) is available around the clock 
by phone. 

 

3.7 Technical Support 

3.7.1 Smartphones 
A smartphone is provided for all subjects for the duration of the study. On this smartphone a 
software was installed which was programmed for the purpose of the study to help subjects 
perform the contemplative core meditation and dyadic exercises and answer brief questions 
regarding their situation and states (see Chapter 4.5.3). No personal data is stored on these 
smartphones. The data is only stored anonymously and via the subject identification number 
and only the answers relevant to the study are recorded. If a network connection is available, 
the data is transmitted encrypted to our Max Planck server. 

 

3.7.2 Online Platform 
An online platform has been developed for this study that serves various project purposes 
(www.resource-project.org). This Internet presence is hosted on an internal server of the Max 
Planck Institute for Human Cognitive and Brain Sciences. 

This website will be used as follows:  

                                                           
6 Originally, we had planned to recruit 18 teachers, however, in the end we had a total number of 17 teachers that 
instructed the participants in the respective modules. 
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1. Recruitment: People interested in participating in the study can apply for the project via 
the Internet website www.resource-project.org. The exact recruitment steps are 
described in Chapter 5.2. Each student must submit his / her consent statement 
regarding the storage and use of his or her personal data before completing the 
recruitment process. 

Statement on the recruitment web page: I hereby confirm that the information provided in 
this form is correct and complete. I am aware that the data collected during the 
experiments are used anonymously for evaluations and scientific publications of the 
institute. I agree that the Institute may store my personal data (e.g., name, address, 
telephone number, etc.) in digital form and use it for scientific purposes. I can revoke this 
consent at any time by writing an e-mail to the database group. 
Button: "Yes, I agree." 

2. In order to support their daily practice, the students are given access to an online 
platform specially developed for the project. 
Each participant is given personalized login data, through which he/she enters the 
password-protected practice and testing area. Here, the subjects have the possibility to 
perform audio- and video-supported meditation exercises, so-called "guided 
meditations." In addition, the participants perform exercises on this platform, where they 
are connected to another participant ("dyadic exercise") by means of Internet telephony. 
The exact description of the exercise can be found in Chapter 3.5. The subjects will 
answer psychological questions before and after the meditations, as well as before, 
during, and after the dyads.  
Independent of the exercises, the subjects will in addition answer questionnaires by the 
help of this platform.  
All data collected via this platform is stored in an anonymous form and pseudo-
anonymized by means of a code, so that the results of the questionnaires, exercises, 
and computer tests can be combined.  
See Chapter 7 for further information regarding the use of subject data, data collection, 
data processing, and data protection. 
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4 Description of Paradigms and Methods of Investigation 
 

A summary of the time required for the testing is given at the end of this chapter under section 
4.8. 

Due to the scope of this application, we will only be able to describe roughly the most important 
differential hypotheses of the individual paradigms. For all paradigms, however, there are a 
number of further differentiated hypotheses about the expected changes of the subjects in the 
respective measurements over the course of the training, i.e. in comparison to T0 and the 
individual different training modules (Presence, Affect, and Perspective). Furthermore, there are 
hypotheses for the comparison of retest control participants and participants of the respective 
training cohorts. The active control group can also be compared with the first part of the training 
cohorts (Presence Module). Furthermore, we will examine the relationship between individual 
differences to T0 before the training and individual differences in the respective learning 
processes during the different training modules. Hypotheses, which compare the individual 
dimensions with each other to T0 as well as in the course of the change, are not included in this 
application (for example, there are hypotheses for the interrelations of the subjective well-being 
and the results of the cortisol daily profiles). However, most important differential hypotheses 
are listed.  

4.1 Imaging by means of Magnetic Resonance Tomography 

[This part is omitted as details pertain to manuscripts in progress] 

4.1.1 Structural Imaging 
[This part is omitted as details pertain to manuscripts in progress] 

4.1.2 Functional Imaging 
[This part is omitted as details pertain to manuscripts in progress] 

4.2 Paradigms in Virtual Scenarios 
[This part is omitted as details pertain to manuscripts in progress] 

4.3 Behavioral Computer Experiments  
[This part is omitted as details pertain to manuscripts in progress] 

4.3.1 Perception Sensitivity and Meta-Cognition 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.2 Inhibition and Alerting (Stopp-Signal-Reaction-Time-Task) 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.3 Working Memory and Meta-Cognition 
[This part is omitted as details pertain to manuscripts in progress] 
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4.3.4 Attentional Blink Paradigm 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.5 Task-switching Paradigm 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.6 Emotional Granularity Task 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.7 Socio-affective Video Task (SoVT)  
[This part is omitted as details pertain to manuscripts in progress] 

4.3.8 Samson’s Test  
[This part is omitted as details pertain to manuscripts in progress] 

4.3.9 Economic Games 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.10 Self-complexity Task 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.11 Self-reference Task 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.12 Task for the Assessment of „Mind-Wandering“ 
[This part is omitted as details pertain to manuscripts in progress] 

4.3.13 Donation Task 
[This part is omitted as details pertain to manuscripts in progress] 

4.4 Questionnaires 
[This part is omitted as details pertain to manuscripts in progress] 

4.5 Subjective Methods 

4.5.1 Weekly Experience Sampling via the Internet platform 
[This part is omitted as details pertain to manuscripts in progress] 

4.5.2 Daily questions about the exercises via the Internet platform or the smartphone  
 
Background: 
These short meditation-related control questions are carried out to assess the immediate 
psychological effects after a meditation or dyadic exercise. 
 
Methods: 
The participants should answer short questions about their emotions, attention, and thoughts 
directly before and after their meditations and exercises. This is provided by our platform or our 
smartphones, as the subjects should log in at home at the beginning of their exercise on the 
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platform or the smartphone. The dyadic exercises are to be carried out via the platform or cell 
phone apps and also the meditations can be conducted at home with the help of audio files.  
Before and after the dyadic exercises, the subjects also answer questions about the perception 
of the partner. After all meditations or exercises, the participants evaluate the ease and 
convenience of the task just completed. An overview of the questions can be found in the 
appendix7. 
 
Hypotheses: 
We assume that the specific questions about meditation practice and the dyadic exercises can 
be applied to their differentiated and specific effects. We assume that the subjects, especially 
after the Presence training (compared to the other blocks), report that they are more aware of 
themselves after the mediation and are more aware of their body. Furthermore, we assume that 
the subjects are increasingly thinking about themselves and others after the meditation in the 
Perspective training (compared to the other modules). The Affect Module, compared to the 
other modules, causes the subjects to have more positive emotions and less negative emotions 
after mediation. Throughout the course of the training the participants should report less 
distracting thoughts the better they perform the exercises. After the perspective and affect 
training, an increased closeness to the dyadic partner should be detected. During the course of 
the perspective training, the subjects will report that they accept the inner parts more easily and 
comfortably. During the course of the Affect training, the subjects will report more positive 
emotions after the dyadic exercises. 
 
Timeframe: 
The questions for this experiment consist of short sentences and the subjects can quickly select 
an answer. The questions can be answered after login on the platform and appear before the 
beginning and after the end of an exercise. These take about 4 minutes each. 
 

4.5.3 Collection of Experience-sampling Data with Smartphones 
[This part is omitted as details pertain to manuscripts in progress] 

4.5.4 Observer Reports 
[This part is omitted as details pertain to manuscripts in progress] 

4.6 Stress Physiology 

4.6.1 Diurnal Cortisol Profiles 
[This part is omitted as details pertain to manuscripts in progress] 

4.6.2 Trier Social Stress Test (TSST) 
[This part is omitted as details pertain to manuscripts in progress] 

 

                                                           
7 The exact questions of the questions asked before and after the dyadic exercises can be found in the appendix. 
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4.7 Assessment of autonomic Functions 
[This part is omitted as details pertain to manuscripts in progress] 

4.7.1 Vagal Tone 
[This part is omitted as details pertain to manuscripts in progress] 

4.7.2 Autoregulation of the state of excitation  
[This part is omitted as details pertain to manuscripts in progress] 

4.7.3 Heart Beat Perception 
[This part is omitted as details pertain to manuscripts in progress] 

4.7.4 Measurement of autonomous functions and movement behavior during meditation 
[This part is omitted as details pertain to manuscripts in progress] 

 

4.8 Qualitative Interviews 
[This part is omitted as details pertain to manuscripts in progress] 

4.8.1 Voluntary Interviews on the Subjective Experiences of the Training 
[This part is omitted as details pertain to manuscripts in progress] 

4.8.2 Voluntary Elicitation Interviews 
[This part is omitted as details pertain to manuscripts in progress] 

 

4.9 Summary of the Time Required for the Measurements 

4.9.1 Magnetic Resonance Imaging (MRI) and Virtual Reality (VR) Scenarios 
The MRI measurements (see Chapter 4.1) take place in each testing phase, so to say before 
the training (T0), after the training modules, and again 4.53 months later (T1 T4). 

The participants from will have to travel to Leipzig for one day, since there is no MRI scanner 
available in Berlin. The pure MRI scan time of ca. 140 minutes (see table below) is divided into 
two sessions (about 70 minutes each) during the day. This allows us to measure up to 3 
participants per day. Between the two MRI sessions, subjects have a long scanning break of at 
least 3 hours, which also allows us to carry out the experiments in a virtual environment (see 
Figure 4). 

The VR experiments, including instructions and preparation of equipment take a maximum of 
one hour, but the paradigms alone last a maximum of 40 min (see Chapter 4.2). There is no VR 
laboratory available in Berlin. We perform the MRI and VR measurements on this one day so 
that participants from Berlin do not have to travel twice or have to stay overnight. This reduces 
the effort of the subjects. All other paradigms can be carried out at home and in the behavioral 
labs in Berlin. 
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MRI-paradigms Scanning time per testing phase (min) 
Structural measurements 20 
Calibration 7 
Emotion generation/regulation 25 
Emotional responsiveness 15 
Pain perception 23 
Attention 15 
Theory of Mind / Empathy 35 
Total ca. 140 min 
All VR paradigms ca. 60 min 

 

 

Figure 4. Scanner and VR-plan for one day with 3 subjects. Each subject has 2 scan times and 
a VR session with pauses between sessions. 

 

4.9.2 Behavioral computer paradigms 
The behavioral computer experiments take ca. 5 hours per testing phase. Since multi-computer 
labs (20 computers each) are available in Berlin and Leipzig, several participants can 
simultaneously take part in these experiments. These experiments can, for example, be carried 
out before and after the weekly training sessions (e.g., 30-60 minutes each), or at other times 

07:30
08:00 Person 1
08:30 MRI Part 1
09:00
09:30 Break Person 2
10:00 MRI Part 1
10:30 VR
11:00 Break Person 3
11:30 Break MRI Part 1
12:00 VR
12:30 Break
13:00 Person 1 Break
13:30 MRI Part 2 VR
14:00
14:30 Person 2 Break
15:00 MRI Part 2
15:30
16:00 Person 3
16:30 MRI Part 2
17:00
17:30
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when the subjects have other appointments. The experiments will always be spread over 
several session dates. 

Computer paradigms Time per testing phase 
Perceptual Sensitivity & Meta Cognition 20 
Inhibition & Alerting SSRT 10 
Working Memory & Meta-Cognition 20 
Attentional Blink Paradigm 30 
Task-switching Paradigm 30 
SoVT (+ measure autonomous functions) See below 
Task on Emotional Granularity 20 
Samson’s Test 25 
All economic games  45 
Self-complexity task 15 
Self-reference task 15 (only 2 x per subject) 
Mind-wandering (CRT/WM) 24 
Donation task 10 
TOTAL 279 (ca. 5 hours, distributed 

over 6 sessions) 
 

4.9.3 Questionnaires 
 
The completion of questionnaires (see Chapter 4.5) for each testing phase (T0 T4) is of 
variable duration. The questionnaires can be completed at home via the Internet platform. The 
subjects can decide for themselves when to complete the questionnaires during the testing 
phase. This can also be done in several sessions within one phase. The maximum total filling 
time is about 3 hours. 
 

4.9.4 Subjective Methods 
 
The assessment of the acute and subjective cognitive and emotional states of the subjects 
takes place not only in the testing phases, but also during the 8-week training phases. 
 

- Once a week at home: subjects answer questions via the platform. This does not 
take more than 4 minutes 

- Daily monitoring questions during the exercises performed at home via the platform. 
4 minutes before the core exercise and 4 minutes after the core exercise 

- Experience-sampling using the smartphones combined with the diurnal cortisol 
profiles. This is done on 2 consecutive days. The saliva samples are taken with 
salivettes approximately 8 times a day. Meanwhile, the Experience-sampling 
questions can be answered. The experience sampling also takes place 
approximately 8 times a day and takes a maximum of 2 4 minutes each. This is 
done once per training module and at T0 and T4. 

- Observers' reports do not represent a time effort for the actual training subjects. 
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4.9.5 Stress Physiology 
The TSST is conducted only once per subject. The subjects are distributed over the training 
modules (between-subject design). Since the TSST is an acute stress paradigm, it will be 
carried out on a separate date. The test takes ca. 110 minutes. 

4.9.6 Measurement of Autonomic Functions 
Some autonomic data collection takes place in parallel to some other experiments (VR, MRT, 
SoVT, TSST). The assessment of the autonomic functions (vagal tone activity, 4.7.1, 
autoregulation of the state of excitement, 4.7.2, and heartbeat perception, 4.7.3) can be 
executed with up to 4 subjects at the same time before or after the training or on a separate 
day, if the subjects has other appointments. The measurements take ca. 5, 8, and 4 minutes 
without instructions/sensor attachment. This is usually combined with the implementation of the 
SoVT (15 minutes), since physiological data are also collected during this time. 

Physiological Data 
Assessement 

Duration 

Vagal activity 5 minutes 
Autoregulation  8 minutes 
Hearbeat perception 4 minutes 
SoVT 15 minutes 
Instructions ca. 8 minutes 
Total 40 minutes 

 

4.9.7 Qualitative Interviews 
The elicitation interviews last ca. one hour each. The length of the interviews with regard to the 
subjective experience of the training course can vary. Both interviews would only be conducted 
on a completely voluntary basis and are only planned with a few volunteers. 

 

5 Introduction from Addendum I 
 
At this point we add the content from the first addendum. 
 
As already described in the main application #376-12-05112012, the main goal of the 
"ReSource" study is a scientific evaluation of an intervention for the mental training of socio-
affective and cognitive abilities trained by healthy volunteers over several months. 
 
In this already approved main application we have described in detail how we want to examine 
the training potential of these socio-emotional and cognitive abilities and their effect on the 
subjective well-being, brain-plasticity and behavior. The methods mentioned in the main 
application have hitherto included investigations of behavioral changes, experience-sampling 
methods as well as functional and structural paradigms by means of magnetic resonance 
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tomography, and psycho-physiological measurements (stress physiology, measurements of the 
autonomous nervous system) and experiments in virtual environments. 
 
In this addendum, we describe additional biological markers that we would like to incorporate 
into the "ReSource" Project. They would allow the investigation of the influence of one-year 
mental training on health-relevant aspects (e.g., by obtaining data from some cytokines, 
immunoglobulin A, cortisol, oxytocin, etc.). Furthermore, we will also look at the correlation 
between certain gene polymorphisms of the subjects and inter-individual differences in their 
learning ability during the different training modules. 

In particular, we would like to record the oxytocin levels of our subjects before and after a 
stressor, as well as before and after a certain form of mental training, as we assume that the 
oxytocin release is enhanced particularly during the course of the affect training module. 

A further stress-sensitive measure would be cortisol assessment in the hair of subjects, which 
represents a new prospective possibility of recording long-term concentrations of cortisol, which 
correlates with the stress experienced by the subjects in recent months. We assume that the 
training results in stress reduction in our subjects and this is reflected in the hair samples. 

Finally, we would like to assess the telomere length of the subjects at several time points. 
Since the training is aimed at an improvement of stress resistance and general well-being, we 
may determine this by a reduced shortening of the telomere length. 

 

6 Biological Analyses 
 
6.1 Summary of planned blood samples   
[This part is omitted as details pertain to manuscripts in progress] 

6.2 Genetic analyses of gene variants / polymorphisms 
[This part is omitted as details pertain to manuscripts in progress] 

 
6.3 Cytokine analyses from blood samples (during the training 

process, pre-post acute stress) 
[This part is omitted as details pertain to manuscripts in progress] 

6.4 Immunoglobulin A Analysis from saliva samples (pre-post acute 
stress) 

[This part is omitted as details pertain to manuscripts in progress] 

6.5 Oxytocin analyses from blood samples (pre-post acute stress, 
pre-post of a mental training session) 

[This part is omitted as details pertain to manuscripts in progress] 
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6.6 Cortisol analyses from hair samples (during training) 
[This part is omitted as details pertain to manuscripts in progress] 

6.7 Telomere length (during training) 
[This part is omitted as details pertain to manuscripts in progress] 

6.8 Number of cell types in the blood 
[This part is omitted as details pertain to manuscripts in progress] 

 

7 Number of subjects, recruitment, exclusion criteria, 
payment, terms of cancelling participation 

7.1 Number of Subjects 
 
Our retest control group, which is measured at approximately the same time as our training 
cohort, consists of a maximum of 30 participants. This cohort does not receive any training and 
is only measured several times at the corresponding time intervals in order to control for retest 
and seasonal effects. 
We have two training cohorts, each with a maximum of 80 subjects4. One half should be 
recruited from Berlin and the other half from Leipzig. The approximately 40 subjects are then 
divided into 2 groups and taught at two possible dates per week. Therefore, about 20 people are 
present in each weekly training session. Since the subjects are to participate in the training 
blocks of the core training phase (week 1 8), they are given the opportunity to plan their 
holidays in the 5-week testing blocks. We will be flexible in rescheduling some of the testing for 
the holidays of the subjects. 
In order to obtain comparable group sizes, we plan to test a retest control cohort with 60 test 
participants, which will also be tested at similar regular time intervals but does not receive any 
training (see also Chapter 3.4.1). In addition, we have another training control cohort (active 
control group, N = 80). This cohort runs through a shortened training (only the Affect Module) 
and has 2 3 testing time points (i.e. T0 baseline testing, 1 Affect Module retreat, 13 weeks 
Affect Module training, T1 testing, voluntary T2 follow-up testing). The testing paradigms 
correspond to those of the other two training cohorts2. 
 
 

Cohort Number of Subjects 
Early retest control cohort 30 
First training cohort 80 
Second training cohort 80 
Late retest control cohort 60 
Active control cohort 80 
Total 3304 
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7.2 Recruitment process 
 
Healthy volunteers between the ages of 20 and 55 are recruited via advertisements and flyers. 
 

a) During the recruitment process, the potential subjects are referred to our Internet 
platform. All potential volunteers first fill out an online contact form and a declaration of 
consent (see Chapter 3.7.2) and are asked questions regarding the exclusion criteria. 
This will take about 20 minutes. 

b) In a second step, the subjects who have fulfilled all the prerequisites beforehand receive 
a login for the website. Then they are asked to complete the following questionnaires 
online: 1) Toronto-Alexithymia-Scale–20 (Kupfer et al., 2001); 2) Major Depression 
Inventory (MDI) (Bech et al., 2001); 3) State-Trait Anxiety Inventory (Spielberger et al., 
1983); 4) SKID-I/II screening-questionnaire. This takes about 15 minutes. If the subjects 
do not show any clinical abnormalities after completion of these questionnaires, they are 
randomly divided into training or control cohorts8. 

c) The two groups are invited to different information events, which are obligatory but are 
offered several times. During this event, each subject receives an exact oral explanation 
about the purpose and course of the planned study. If the subjects are still interested 
after participating in such an event and after a personal telephone call, they will be 
divided into the respective subgroups by means of further questionnaires according to 
personality traits, IQ, gender, education, health status, and age. 

d) The last recruitment step is a personal SKID I/II interview. These interviews are 
conducted by trained psychological psychotherapists in education (PiA), with 1600h 
psychiatry / psychosomatic experience as well as training and experience in the SKID 
procedure. 

 
The subjects are explained the MRI procedure and risks by a doctor at least 24 hours before the 
MRI experiment. The subjects are told that, in the context of scientifically based studies with 
magnetic resonance imaging (MRI), unexpected pathological findings (so-called "random 
findings") are rarely discovered. In the case of a random finding, the subjects are informed 
verbally in detail about the random findings by a doctor. In addition, a proposal for the further 
neuroradiological-diagnostic clarification of the random finding is handed to them. 
 
The institute provides a medical service during the testing periods. In case of any incidents, all 
possibilities of emergency care are given by the nearby University Hospital Leipzig. 
 

7.3 Exclusion Criteria 
These exclusion criteria are collected online via our Internet platform (after clarification of 
consent) (see 3.7.2) (and clarified once again by telephone): 

                                                           
8 Please note that participants were only divided into training or control cohorts after step c had been completed.  
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 Not between the ages of 22 and 55 
 Weight over 130 kg (no normal BMI) 
 Not available on retreat dates or information events 
 Not MRI compatible 
 Left handedness9 
 No computer, no internet connection 
 Not German-speckig  
 Reading and spelling impairment, color vision impairment 
 Limitations in hearing, e.g., tinnitus 
 Particularly sensitive to noise 
 Diseases of the movement apparatus; no walking ability 
 Involuntary motor disorders 
 Heart pacemaker 
 Carrying an insulin or medication pump 
 Wearing a shunt (brain drainage) 
 Metal objects after operations, metal objects / metal chips in the body 
 Artificial heart valves 
 Internal implants 
 Joint prosthesis 
 Permanent make-up or tattoos 
 Not able to lie still for 2 hours 
 Claustrophobia  
 Neurological diseases, neuropathic diseases 
 Epilepsy or cerebral convulsions 
 Head injuries 
 Cardiac arrhythmia 
 Other heart diseases (vessels, heart valves) 
 Vascular disease; arterial blood flow disturbances 
 Respiratory tract diseases (e.g., asthma, tuberculosis, chronic bronchitis) 
 Surgery within the last two months (including eyes/ears) 
 Pregnancy and lactation or definitely-planned pregnancy in the next few months 
 Renal function disorders 
 Diabetes 
 Suicide endangered or suicidal thoughts 
 Chronic pain  
 Migraine 
 Cognitive deficits 
 Circulatory disorders (e.g., As PAD, Raynaud's syndrome), venous diseases, 

skin lesions 
 Allergies to adhesive tapes or patches 

                                                           
9 Note that left handed participants were allowed to participate in the study if they indicated that they could use a 
computer mouse with their right hand. 
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 Psychology students; Psychotherapy experience 
 In psychological treatment 
 Psychological disorders 
 Regular intake of cortisone, steroids, corticosteroids (e.g. asthma) 
 Shift service workers 
 TMJ disorders or other problems with chewing / swallowing 
 Alcohol and drug abuse 
 Known psychological disorders (through SKID interviews) that are less than 2 

years old 
 Current or planned intake of medications that affect the CNS (e.g., opiates, 

psychotropic drugs) 
 very regular experience and practice with meditation or yoga 
 very regular religious activity (e.g., intense prayers) 
 Chronic diseases (e.g., asthma, diabetes mellitus, etc.) that require permanent 

medication 
 Intake of endocrine-affecting or psychoactive drugs 

 

7.4 Payment and other benefits for the subjects  
The participants receive a financial compensation of 7 Euros/hour for all behavioral 
experiments, the TSST10, the psychophysiological measurements, the experience-sampling and 
the questionnaires. For MRI experiments and VR experiments a compensation of 8 Euros/hour 
is paid. 
 
The voluntary "observers" of the participants are also compensated with 7 Euros/hour. 
 
At the end of the first training module, the subjects receive an additional one-off incentive fee of 
100 Euros. At the end of the second module, they receive 200 Euros, and after the third module 
300 Euros. The control subjects received these amounts after the corresponding intervals as 
well. 
 
The mental training is free and is carried out by experienced teachers. The retreat costs, travel 
expenses, and teaching costs are covered by the funding agency or the Max Planck Society. 
 
Furthermore, for each of the economic games (see Chapter 4.3.11), a certain amount of money 
(e.g., between 2 and 10 Euro) is provided, which the participant can use during the game. From 
this sum, the subject can lose money to others or gain money. The final amount can be retained 
after the end of the game. This means that the subjects can never leave the experiment with 
less money than they had before. In addition to the amount that can be gained in the games, the 
usual fixed money (7 Euro/hour) is given to each participant. 
 

                                                           
10 Please note that we also paid 8 Euros/hour for the TSST experiment.  
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All the exercises used in the training have scientifically-documented, positive effects on 
psychological and physical well-being. This also applies in part to short interventions (see for 
example Tang et al., 2007). The subjects learn mental techniques, which they can continue to 
use after the end of the study in order to achieve sustainable improvements in their general 
well-being or in individual aspects of mental health. 
 
 

7.5 Terms of cancelling the study participation 
 
Rejection or termination of participation is possible at any time and without giving reasons at the 
request of the subject. There are no disadvantages to the subjects. 
A text informing the subjects of their rights regarding termination or rejection of their 
participation can be found in the consent forms. 
 

8 Risks for the subjects, planned arrangements regarding 
risk reduction, subject insurance 

 

8.1 Possible Risks and Complications; Dealing with Complications 
 

Before the start of the study, subjects are invited to a detailed information session, during which 
they will be informed about possible risks and complications that may occur during the study. 
Throughout the study, the participants have the possibility to receive advice from one of the 
therapists and medication teachers on the spot and by phone. In addition, a refusal or 
termination of participation at any time and without giving reasons at the request of the subject 
is possible. 

 

8.1.1 Risk of Training 
There are in general only very few unpleasant side effects of meditation known (for a review see 
Dobkin et al., 2011). This applies at least to people without psychiatric conditions, which we 
ensure in our study through pre-screening and detailed psychiatric interviews. 

Occasional and temporary side effects can be the appearance of unusual or intense body 
sensations and feelings (Perez-De-Albeniz & Holmes, 2000). These phenomena can be dealt 
with by the help of an experienced meditation teacher or psychologist. In very rare cases, 
intense emotional states (e.g. crying) can occur (Dobkin et al., 2011). However, these 
experiences are, as far as they are adequately supported by the teacher, experienced by the 
individual and the group as helpful and salutary (Allen et al., 2006). 
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The communication of negative emotional experiences in the context of the affect dyadic 
exercise can be experienced as initially irritating by some subjects. In the long run, however, the 
results suggest that the sharing of negative experiences in a protected, structured framework 
helps to re-evaluate experience, de-traumatize it, and develop skills for regulating emotions 
(Frubaroli, 2006, Lyubomirsky et al., 2006, Pasupathi , 2003; Rimé, 2007). All our teachers have 
extensive experience with the difficulties that may arise during and after meditation and partner 
exercises and know what measures are appropriate (e.g., relaxation, mediation modification, 
shorter meetings, etc.). 

In the context of the perspective taking exercise, the discussion of the fact that the self is a 
constantly changing structure can initially have a new and confusing effect on some subjects 
and may in some cases trigger questions about the complexity of one's own personality. These 
questions are addressed by the accompanying therapists and teachers in order to support the 
training process. 

8.1.2 Risks of Magnetic Resonance Tomography 

8.1.3 Risk of Pain Paradigm 

8.1.4 Deception During Economic Games 

8.1.5 Virtual Reality Scenarios 

8.1.6 Behavioral Experiments 

8.1.7 Trier Social Stress Test 

8.1.8 Blood Collection 
 

8.2 Further Treatment after End of Study 
 
Only healthy volunteers participate in the study. The data from the genetic analyses are not 
intended for medical diagnostics. There is therefore no further treatment after the end of the 
study. Complete or diagnostic DNA analyses will not occur. Blood analysis data will also not be 
used for diagnostic purposes. 
 

8.3 Risk-Benefit Assessment 
 
The risks for the subjects are extremely low. Our department has gained many years of 
experience with mental training, meditation, and compassion training and has only made 
positive experiences so far. The vast majority of subjects reported that the training was of great 
benefit to them personally and was fun. The unpleasant emotions and personally important 
questions that occur in very rare cases can be part of the process initiated by mental training, 
meditation, and dyadic exercises. However, our teaching staff has extensive experience with 
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this process and is able to accompany subjects adequately. Psychological care is given at all 
times (on the premises during the training sessions and via phone). 
The mental training carried out during this study aims to improve the well-being of already 
healthy volunteers (see Chapter 3.3 for individual, scientifically-documented effects). 
Psychologically unstable persons are excluded from these studies, as these need 
psychotherapeutic support, which clearly must be distinguished from the training formats often 
used in research. 
The research project will help to expand our understanding of socio-affective plasticity of 
experience and behavior through mental training. Considerable research is still necessary with 
regards to the ability to train socio-emotional abilities and associated structural brain and 
behavioral changes (see for example Kotsou et al., 2011 S. 828ff). 
 
No health impairments are known regarding the planned biological methods (salivettes, hair 
samples, blood analyses). Through the use of these methods, there has been a considerable 
gain in knowledge in stress research over the last decades. For the participants, there is not 
much additional testing effort required since the blood samples, hair samples, and saliva 
samples can be coordinated without additional appointments at the institute. These findings can 
serve as a starting point for the development of secular, mental training programs to increase 
mental health. The trained trait, compassion, also plays an important role in improving social 
cohesion and peaceful, supportive coexistence. The exploration of the plasticity of compassion 
is thus a contribution to the clarification of urgent questions, which are decisive for the 
prevention and resolution of conflicts - from the family to the global political level. 
 
 

8.4 Participant and Accident Insurance 
 

The participants are subject to insurance cover for statutory claims under private law in the 
framework of the company liability insurance of the Max Planck Society (Basler Securitas 
Allgemeine Haftpflichtversicherung, Insurance No. 320027-3181262 DI, Policyholder: MPG). 

We additionally insured participants for personal accident coverage (HDI Gerling Industrie 
Versicherung AG, Nr: 39-132504-03452 / 390). The insurers were informed about the additions 
from this addendum. It was confirmed that the subject insurance also exists with these 
supplements. 

Insurance pledges: 

- During the duration of the study, further medical treatment is applied only in agreement with 
the investigator (except in emergencies) 

- Any deterioration in the state of health should be reported immediately to the investigator who 
assesses whether it is a health hazard that could have occurred as a result of the study. 
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- In the case of damage, the treating physician is authorized to provide the insurer with 
information on request. 

A separate travel-related accident insurance (HDI Gerling Industrie Versicherung AG, No. 39-
132504-03476) has been concluded. 

 

9 Data Collection, Data Processing, Data Usage, and Data 
Protection 

 
The personal and formal circumstances of the subjects (e.g., name, date of birth, telephone 
number, address, e-mail address) are used exclusively for the selection and contact for 
participation in scientific studies. 
The results will only be shared with the consent of the subjects. The collected data are stored in 
an anonymous manner. The data is pseudo-anonymized by means of a code, so that the results 
of the questionnaires and tests can be combined. Apart from these, the data are only available 
to the researchers leading this study and, if necessary, to responsible authorities. These sites 
are subject to confidentiality. Subsequent publications represent summary values of the results 
of the investigation. Conclusions regarding individual persons are therefore not possible. After 
completion of the evaluation, the documents are archived according to legal requirements. 
The laws of data protection (BDSG, BlnDSG, and ecclesiastical data protection laws) are 
respected for all collected data.  
All hair samples are transferred to the laboratory of the Department of Biopsychology of the 
Dresden University of Technology, Prof. Clemens Kirschbaum for analysis. No genetic analyzes 
are carried out with the hair samples. 
Only healthy subjects participate in the study. The data from the blood samples are not used for 
medical diagnostics. There is therefore no further treatment after the end of the study. Complete 
or diagnostic DNA analyses will not occur. 

 

10 Declaration that the “Declaration of the World Medical 
Association of Helsinki” is known 

 

We hereby declare that we are aware of the Declaration of the Helsinki Medical Association and 
that our project has been planned according to the guidelines of this declaration. 
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