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ABSTRACT ARTICLE HISTORY

In a large-scale longitudinal mental training study, we examined Received 28 March 2016
whether learning different contemplative practices can change the Accepted 3 February 2017
emotional content of people’s self-concept as assessed through Published online 24
emotional word use in the Twenty Statement Test. During three ~ March 2017

3-month training modules, participants learned distinct practices KEYWORDS
targeting attentional, socio-affective, or socio-cognitive capacities, Self-concept content;

or were re-tested. Emotional word use specifically increased after emotional word use; mental
socio-cognitive training including perspective-taking on self and training; meditation; trait
others, compared to attentional and socio-affective compassion- affect

based trainings, and retest-controls. Overall, our findings demonstrate

training-induced behavioral plasticity of the emotional self-concept

content in healthy adults and could indicate greater emotional

granularity. These findings can inform future interventions in mental

health, given that alterations in self-referential processing are a

common contributing factor in psychopathology.

Introduction

The emergence of the“self”is both an interesting and complex topic that has been researched
for several decades within multiple disciplines (Baumeister, 2011). Although the operation-
alization of the self is a challenging endeavor (Klein & Gangi, 2010), research has identified
different subcomponents and mechanisms that give rise to the complex system of the self.
To better understand the complexity of the self, it is therefore important to study its different
subcomponents separately and investigate their unique and common features. One widely
studied subcomponent of the self is the self-concept, which can be regarded as a cognitive
structure that represents self-relevant information (Leary & Tangney, 2003; Markus, 1977;
Oyserman, Elmore, & Smith, 2012).

The cognitive structure of the self-concept is believed to be dynamic, and its content to
be representative of thoughts about the self that can be updated through the process of
self-construal (Markus & Kunda, 1986; Peters & Gawronski, 2011). Consequently, the content
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of the self-concept can be regarded as a state-like aspect of personality, and considered to
be an important mediator regarding the influence of environmental factors on personality
traits (Roberts & Jackson, 2008). Repetitive activation of certain self-relevant thoughts and
feelings could therefore become part of an individuals’ self-concept and over time potentially
develop into more stable, longer lasting personality traits. Direct measures of the self-
concept, such as validated closed-format trait questionnaires, capture explicit aspects of the
self-concept that represent thoughts and beliefs individuals consciously attribute to their
self, and that can be voluntarily controlled and revised (Back, Schmukle, & Egloff, 2009; Peters
& Gawronski, 2011). In contrast, the implicit self-concept is representative of involuntary
associations of self-relevant information and best assessed with indirect measures that
cannot be directly influenced by participants (Back et al., 2009). The aim of the current work
was to specifically investigate whether and how the emotional content of the self-concept
can be altered by means of an indirect measure.

Information stored in the self-concept can be classified among distinct factors including
content and emotional evaluation (Oyserman et al., 2012). Prior research suggests that the way
one thinks about oneself is related to emotional traits in several ways. First, the tendency to
emotionally evaluate oneself can result in affectively biased attention to self-relevant information
(Leary, 2007), a process tightly linked to personality traits and mental health (Browning, Holmes,
& Harmer, 2010). For example, overly positive self-representations are usually associated with
narcissistic traits, which in turn are related to poorer mental health and difficulties in interpersonal
relationships (Konrath & Bonadonna, 2014). In contrast, the predisposition to evaluate oneself
mainly negatively and preferentially identify with negative information is related to ruminative
self-referential processing (Krans, de Bree, & Moulds, 2015; Nejad, Fossati, & Lemogne, 2013),
which is known to be a major cause of mood disorders such as depression (Gotlib & Joormann,
2010). In addition, overly negative self-judgment is linked to lower self-esteem and self-
compassion (Neff, 2009), which are important prerequisites for sustaining mental as well as
physical health (MacBeth & Gumley, 2012; Neff, Kirkpatrick, & Rude, 2007). Support for the
relatedness of processing self-relevant and emotional stimuli also comes from functional
neuroimaging studies, which indicate that emotion regulation and self-referential processing
share overlapping brain regions (Northoff, 2005). Another line of research indicates that the
emotional content of the self-concept might fluctuate in response to contextual factors such
as mood states (Sedikides, 1992). This research leads to the question whether, and if so, how
the emotional content of the self-concept can be altered in systematic ways.

Previous research shows that change in the self-concept can, for instance, be triggered
by developmental processes during the transition from infancy to adulthood, or during
existential life circumstances such as illness or break-ups with a spouse (Oyserman et al.,
2012). Change in the self-concept is often not intentional but occurs on an implicit and
involuntary level, and seems to be multifaceted including social, developmental, biological,
and cultural aspects that are still under investigation (Gore & Cross, 2011). Within the clinical
domain, the intentional induction of change specifically regarding the emotional evaluation
of the self-concept content is the goal of several therapeutic methods. Cognitive therapy,
for instance, aims at changing the maladaptive emotional content of the self-concept
towards more adaptive emotional content and its evaluation (Hofmann, Asmundson, & Beck,
2013; Vreeswijk, Spinhoven, Eurelings-Bontekoe, & Broersen, 2014). In addition, interventions
such as mindfulness-based cognitive therapy (Kuyken et al., 2010; Williams & Kuyken, 2012)
are targeted to overcome self-generated, habitual negative thinking patterns (Killingsworth
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& Gilbert, 2010; Ruby, Smallwood, Engen, & Singer, 2013). Overall, these data suggest that
the content of the self-concept is intentionally alterable through interventions in patients.
However, much less is known about how change in the emotional content of the self-concept
can be achieved through targeted interventions that are practiced by healthy adults, that
is, outside of the clinical therapeutic setting. Given the importance of the emotional content
of the self-concept in mental health and psychological well-being, our goal was to investigate
(i) whether targeted contemplative mental trainings practiced by healthy adults on a daily
basis could alter the emotional content of the self-concept, and if so, (i) which type of prac-
tice would be most efficient in inducing self-concept related plasticity.

In general, contemplative training such as mindfulness- and meditation-based practices
are suggested to lead to states of non-judgmental present-moment awareness and increased
compassion (related both to oneself and others) (Dahl, Lutz, & Davidson, 2015; Hofmann,
Grossman, & Hinton, 2011; Neff & Dahm, 2015; Vago & Silbersweig, 2012). Accordingly,
contemplative mental training could be well suited as a type of targeted intervention that
induces change in the emotional content of the self-concept. Although much attention has
recently been given to the effects of mindfulness-based interventions on change related to
attention, cognition, social emotions, and stress (Holzel et al., 2011; Kok, Waugh, & Fredrickson,
2013; Lutz, Slagter, Dunne, & Davidson, 2008), little is known about how these interventions
could affect the emotional content of the self-concept; empirical evidence regarding the
specific effects of mindfulness meditation on self-concept change in healthy individuals has
only started emerging recently (Crescentini & Capurso, 2015). In a previous study, Campanella
and colleagues found that participants who underwent an 8-week mindfulness meditation
training showed increased scores post-training on different facets of the Temperament and
Character Inventory, a personality measure assessing how individuals evaluate different
facets of their self-concept such as self-directedness, cooperativeness, and self-transcendence
(Campanella, Crescentini, Urgesi, & Fabbro, 2014). Another pertinent study showed that
experienced Vipassana meditators, compared to meditation-naive participants, were
emotionally less reactive towards negative self-relevant stimuli (Lutz et al., 2016). These
studies provide preliminary evidence that meditation expertise and mindfulness-meditation-
based interventions can influence different aspects of self-referential processing, including
emotional evaluation of self-concept content. Importantly, however, mindfulness-based
intervention programs, such as the 8-week mindfulness-based stress reduction program
(MBSR; Kabat-Zinn, 2003) or mindfulness-based cognitive therapy (MBCT; Williams & Kuyken,
2012), are composed of a multitude of different mental training techniques including
attention-based, meta-cognitive, and socio-affective aspects. It therefore remains unclear
which components of these mindfulness-based interventions contribute to change of the
self-concept, and whether different types of contemplative training practices could
differentially influence the self-concept, particularly its emotional content.

To close this gap, we investigated differential effects of three targeted interventions that
were designed to specifically train (a) attention and interoception, (b) socio-affective skills
such as loving-kindness and compassion, or (c) socio-cognitive capacities such as meta-
cognition and perspective-taking on self and others. In order to investigate change in the
emotional content of the self-concept through different types of contemplative practice,
meditation-naive participants underwent a 9-month mental training composed of three
distinct 3-month training modules in a study called the ReSource Project (Singer et al., 2016).
The training modules included core exercises targeting attentional and interoceptive as well
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as socio-affective and socio-cognitive capacities (see Figure 1, panel A). A detailed description
of the three modules is provided in the Methods (see Section Procedure and design).
Summarized briefly, during the Presence Module, participants trained attention and
interoceptive awareness with the help of breathing meditation and body scan techniques
as core exercises. These core exercises practiced within the Presence Module are often
incorporated within MBSR programs (Kabat-Zinn, 2005). Conversely, the Affect Module aimed
at training emotions such as care, compassion, and gratitude, as well as prosocial motivation
and dealing with difficult emotions through practicing loving-kindness meditation and a
partner-based contemplative dyad called the Affect Dyad. Specifically, the loving-kindness
meditation (Salzberg, 1995) is often integrated in other compassion-based interventions
like the Compassion Cultivation Training (Jazaieri et al., 2013). Finally, the Perspective Module
was designed to improve socio-cognitive abilities such as meta-cognition on one’s own
thoughts and perspective-taking on self and others. Core exercises such as the observing-
thoughts meditation (Ricard, 2008) are often also implemented within the context of MBSR
programs (Kabat-Zinn, 2005).

All training modules were taught by qualified meditation teachers who were specifically
recruited for the study. Participants were asked to practice the respective core exercises five
times per week at home for 30 minutes using guided audio-files via an online platform,

(A) —

- Interoceptive Awareness

Breathing
Meditation

Body Scan

- Meta-cognition - Care/Compassion/Gratitude
- Perspective-taking on Self - Prosocial Motivation
« Perspective-taking on Others « Dealing with Difficult Emotions

The Core Exercises

Loving-kindness
Meditation
Q Affect Dyad
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Figure 1. Panel A shows the ReSource protocol including all three training modules as well as the respective
core processes and exercises. Panel B depicts the study design and sequence of training modules for all
training cohorts (TC1, TC2, and TC3), and both retest control cohorts (RCC1 and RCC2). Source: Figure
courtesy of (Singer et al., 2016).
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which was developed for the study. In addition, participants attended a weekly 2-hours
meditation session with the meditation teachers. Change in the emotional content of the
self-concept was assessed before training onset and at the end of each training module by
means of emotional word use extracted from the Twenty Statement Test (TST) (Kuhn &
McPartland, 1954). The open-ended response format of the TST allows to measure different
structural features of the self-concept, including the emotional content of the self-concept
(Isbell, McCabe, Burns, & Lair, 2013; Krans et al., 2015). The emotional content of the self-
concept was operationalized with emotional words used in the self-descriptions of the TST.
Emotional word use was extracted with an emotion word dictionary included in the Linguistic
Inquiry and Word Count (LIWC) software, which is a widely validated and frequently used
word counting software (Chung & Pennebaker, 2008; Pennebaker, Francis, & Booth, 2001;
Tausczik & Pennebaker, 2010). Our first goal was to identify whether the use of emotional
words in self-descriptions would be related to individual differences in affective predisposition
assessed in personality measures of trait affect, and therefore represents a valid measure of
the emotional content of the self-concept. This was specifically tested by relating emotional
word use with more general a priori derived factors of trait positive and negative affect,
which include several questionnaires sharing underlying concepts (for further details see
Methods and Chapter 10.4 in Singer et al.,, 2016).

Beyond validation of emotional word use as a measure of the emotional content of the
self-concept, the main goal of the present study was to investigate whether the emotional
content of the self-concept can be altered through contemplative mental training, and if so,
which type of practice as implemented in the three modules would be most efficient. For
instance, the Presence Module could alter the emotional content of the self-concept through
increased awareness of internal bodily states (Bornemann, Herbert, Mehling, & Singer, 2015;
Fox et al., 2012). In turn, the Affect Module could induce change in the emotional content
of the self-concept through engagement with one’s own feelings, as well as the generation
of positive prosocial emotions and compassion to oneself and others (Neff & Germer, 2013;
Singer & Klimecki, 2014). Finally, the Perspective Module could alter the emotional content
of the self-concept through improved meta-cognition and training on perspective-taking
on aspects of the self and the beliefs and intentions of others (Hayes & Wilson, 2003). The
latter socio-cognitive skill is also referred to as mentalizing or the ability to take on the per-
spective of others by cognitively understating their beliefs, intentions, and feelings (Kanske,
Bockler, Trautwein, & Singer, 2015; Singer, 2006, 2012).

Methods
Participants

A total of N = 332 healthy adult participants were recruited for the ReSource Project, a longi-
tudinal mental training study conducted in the cities of Leipzig and Berlin from April 2013
to February 2016. Participants undergoing mental training were split into three cohorts.
Eighty participants were assigned to training cohort 1 (TC1), 81 participants were assigned
to training cohort 2 (TC2), and another 81 participants were assigned to training cohort 3
(TC3).In addition, an independent sample of 30 (RCC1) and 60 (RCC2) participants were part
of two retest control cohorts not undergoing any training. RCC1 and RCC2 were later on
combined and treated as a single retest control cohort (denoted hereafter as RCC). The first
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Table 1. Sample size per time point.

TO T T2 T3
Missing data 9(5D) 24(12D) 21 (16 D) 26 (23 D)
Excluded data 5 9 7 9
Final sample size 318 299 223 216

Notes: Description of the final sample size per time point, including the number of missing data as well as excluded data
from the TST. The initial sample size at TO was N = 332. Missing data were either due to participants not completing the
TST at the respective time point, or due to study dropouts (D; denoted in brackets). Dropouts were due to participants
developing new medical problems, discomfort with study or experiments, time constraints, or other reasons (such as
moving to another city etc., and no disclosure). For a detailed description of the ReSource study sample, please refer to
Chapter 7 in (Singer et al., 2016).

measurements were taken at baseline before training onset (denoted hereafter as time point
TO). All further measurements were taken during the testing phase (weeks 9-13) of each
training module (denoted hereafter as time points T1, T2, and T3). The follow-up testing
phases (T4 for TC1,TC2, and RCC; T2 for TC3) took place either 4.5 or 10 months after the last
training session and are not included in the present analysis. For an illustration of the study
design and sequence of training modules, see Figure 1, panel B.

For the current study, we focused on data from all three training cohorts and the RCC
from TO to T3. This sample included N =332 participants (196 females; mean age
40.71 £ 9.25 years). N = 26 participants dropped out over the course of the study duration
(seeTable 1). Data from those participants were used for analyses until the time of dropout.
The final sample size per measurement time point for the present study further deviated
from the initial numbers mentioned above due to missing data and TST answer exclusion
(for more information on the TST, please see Section TST data analyses below). A complete
list of available data per time point is provided in Table 1.

Participants underwent a screening assessment including mental health questionnaires
(Major Depression Inventory (Bech, Rasmussen, Olsen, Noerholm, & Abildgaard, 2001), DIA-X
for axis | disorders for DSM-IV (Wittchen & Pfister, 1997)), and a clinical diagnostic interview
(Structured Clinical Interview for DSM-IV, SKID-I (Wittchen, Zaudig, & Fydrich, 1997)), to
ensure that they were psychologically healthy. For more details about the selection criteria
see Singer et al. (2016). All participants gave informed consent prior to participation. The
study was approved by the Research Ethics Committee of the University of Leipzig, number
376/12-ff, and the Research Ethics Committee of the Humboldt University in Berlin, numbers
2013-02, 2013-29, and 2014-10. The study was registered with the Protocol Registration
System of ClinicalTrials.gov under the title “Plasticity of the Compassionate Brain” with the
ClinicalTrials.gov Identifier: NCT01833104.

Procedure and design

At the beginning of each training module, participants attended a three-day retreat under
the supervision of qualified meditation teachers who introduced participants to the core
exercises of the respective trainings. These core exercises were then individually practiced
at home on a daily basis for 30 minutes. In addition, participants attended a weekly session
with the meditation teachers, which allowed them to ask questions about the exercises and
practice together in a group. Information about training adherence for each core exercise
of the respective training module is provided in Supplemental Data S1. During the retreats
and the weekly sessions, meditation teachers were instructed not to address any of the
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specific capacities that should be trained by the individual modules. Each of the three training
modules lasted for thirteen weeks and were designed to train either attentional, socio-
affective, or socio-cognitive capacities as briefly outlined below (see Figure 1, panel A). Within
the first 8 weeks of each training module, participants were familiarized with the respective
core exercises and learned different aspects about them during the weekly meditation ses-
sions with the teachers. For the remaining five weeks of each training module, participants
continued with and deepened their practice of the core exercises and also started to undergo
the experimental measurement phase. TC1 started with the Presence Module, continued
with the Affect Module, and finished with the Perspective Module. TC2 also started the
training with the Presence Module, but continued with the Perspective Module, and finished
with the Affect Module. TC3 only underwent training in the Affect Module. The RCC did not
undergo any training and was tested at four time-points like TC1 and TC2. For an overview
of the experimental design, see Figure 1, panel B.

Presence module

The Presence Module was designed to train attention and interoception (i.e., body aware-
ness). The daily core exercises included a breathing meditation (Hanh, 2011) and a body
scan practice (Kabat-Zinn, 2005). Both practices are often embedded in mindfulness-based
meditation programs such as MBSR (Kabat-Zinn, 2005), but are often also combined with
additional meditation exercises.

Affect module

The goal of the Affect Module was to cultivate loving-kindness, care, gratitude, and prosocial
motivation as well as to practice dealing with difficult emotions. The core exercises of the
Affect Module comprised a loving-kindness meditation (Salzberg, 1995) and the Affect Dyad,
which can be regarded as a partner-based contemplative dialogue helping to cultivate
empathic listening, dealing with difficult emotions as well as cultivating gratitude.

Perspective module

The Perspective Module aimed at training the ability to take perspective of one’s own inner
self-aspects and the self-aspects of others as well as to improve meta-cognition about one’s
thought processes. The core exercises of the Perspective Module included an observing-
thoughts meditation (Krishnamurti, 1993; Ricard, 2008) and another partner-based
contemplative dialogue called the Perspective Dyad, which includes working on the self
and is based on the Internal Family System approach (Schwartz, 1997) and Inner Parts Work
(Holmes, Holmes, & Eckstein, 2007). Essential for the Perspective Dyad is the identification
of inner parts or self schemas that make up the personality structure as a whole. Examples
of such inner parts are the “inner critic,” the “inner child,” or the “inner optimist” (Holmes
et al,, 2007). Initially, participants were asked to identify a set of six inner parts, which they
were allowed to change once per week throughout the Perspective Module. The Perspective
Dyad consisted of two rounds throughout which each participant was randomly assigned
to either be in the speaker or listener role. The speaker was asked to first briefly describe a
situation that happened within the last 24 hours and was then instructed to re-tell the
situation from the perspective of one of his/her inner parts that was randomly assigned to
him/her. The listener was instructed to mindfully pay attention to the speaker and utilize
perspective-taking in order to infer which of the inner parts was used by the speaker to
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re-tell the situation. Overall, the Perspective Dyad should train participants to flexibly enact
these different inner parts and improve perspective-taking on their own inner parts and
those of their training partner.

Measures

Twenty Statement Test
The Twenty Statement Test (TST) was used to assess participants’ self-concept (Kuhn &
McPartland, 1954). In this measure, participants were asked to answer the question “Who
am [?”by filling in 20 statements beginning with“l am ...” Participants were allowed to answer
freely, using as many words as they preferred. Participants completed this task between
weeks 9 and 13 at all four measurement time points (TO-T3) via an online-platform, which
was specifically designed for the study and could be accessed online from the participants’
home (see Chapter 8 in the ReSource Project documentation (Singer et al., 2016)). Instructions
for the TST were taken from Kuhn et al. (Kuhn & McPartland, 1954):
There are twenty numbered blanks on the page below. Please write twenty answers to the
simple question “Who am 1?”in the blanks. Just give twenty different answers to this question.
Answer as if you were giving the answers to yourself, not to somebody else. Write the answers

in the order that they occur to you. Don't worry about logic or“importance!” Go along fairly fast,
for time is limited.

Trait affect factors
Several relevant questionnaires that represent trait affect were measured within the scope
of the ReSource Project. In order to reduce the complexity of the data, a principal component
analysis was applied. Trait affect was assessed with various measures including relevant sub-
scales and items from the Adult Temperament Questionnaire, the Beck Depression Inventory,
the Mental Health Continuum, the Neuroticism, Extraversion & Openness Five-Factor-
Inventory (NEO-FFI), the Positive and Negative Affect Schedule, the Short Affect Intensity
Scale, and the Types of Positive Affect Scale (Beck, Steer, & Hautzinger, 1994; Borkenau &
Ostendorf, 1993; Geuens & De Pelsmacker, 2002; Keyes, 2009; Krohne, Egloff, Kohlmann, &
Tausch, 1996; Lamers, Glas, Westerhof, & Bohlmeijer, 2012; Ostendorf & Angleitner, 2004).
The final solution yielded three factors including general positive affect, general negative
affect, and low arousal positive affect. For the validation of the emotional word use we
focused on the general positive and negative trait affect factors. For further details about
the extraction of the factors, see Chapter 10.4 (Singer et al., 2016). In the Supplemental Data
S2, we additionally show the validation of emotional word use with the positive and negative
affect sub-scales of the NEO-FFI, which is conceptually most representative of the emotional
content of the self-concept. All participants filled out the questionnaires between week 9
and week 13 at all four time points (TO-T3) via the online platform. For the validation of the
emotional word use we only used TO data, which was available from N =316 participants
for the trait affect factors, and from N = 318 participants for the NEO-FFI.

TST data analyses

Each TST statement was first spell-checked with a standard word processor and subsequently
manually checked for any remaining spelling errors as an additional quality control step.
Regarding TST content, the following exclusion criteria were applied: (i) incomplete responses,
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(i) deliberate repetition of the same word(s), and (iii) presence of non-words. TST data-sets
with any of the above were removed from further analysis. Finally, the words “I am” were
deleted if they were repeated at the beginning of a statement because they were regarded
as redundant information. Emotional words of the self-descriptions were extracted with the
LIWC software (Version LIWC2015), a widely used text analysis software counting the relative
word frequency based on predefined function and content word categories (Pennebaker,
Booth, Boyd, & Francis, 2015; Pennebaker et al., 2001). A preexisting and validated German
version of the LIWC dictionary was used for the extraction of emotional words in the current
study (Wolf et al., 2008).

Data analyses

For the TO validation of emotional word use, raw data variables were checked for outliers
by defining outliers as values higher or lower than three standard deviations from the mean.
Any raw data values that were labeled as outliers were subsequently winsorized to the
respective three standard deviation upper and/or lower boundaries, and results are reported
using winsorized variables. Because the frequency of positive and negative emotional words
at baseline was not normally distributed, Spearman’s rank correlations (r) were used to test
whether emotional words in the TST could be validated with the positive and negative trait
affect factors. For the analysis of change, the same outlier detection procedure as described
above was applied for the positive vs. negative difference scores (across time points), which
were normally distributed. For the overall emotional word use variable, a natural log trans-
formation with a constant of 1 was applied for it to reach normality (for further details see
Supplemental Data S3) (Schultheiss, 2013). To identify whether there was a specific mod-
ule-induced change in emotional word use, a linear mixed model (including the intercept)
with the fixed within-subject factor time (TO, T1, T2, T3) and the fixed between-subject
factor cohort (TC1, TC2, TC3, RCC) was used, a random subject factor (including the inter-
cept) was added, continuous time was added as a repeated statement with the AR(1) covar-
iance structure, and sex as well as mean-centered age were included as control variables
of no interest. In order to compare differences between change in emotional word use pre
versus post as well as between the different training modules, post hoc contrasts were
specified within the above model. The Perspective effect in TC1 (T2-T3) and TC2 (T1-T2)
was compared to the Presence effect (both TC1 and TC2 between TO and T1) and Affect
effect in TC1 (T1-T2) and TC2 (T2-T3), and to the RCC between T1 and T3. The Presence
effectin TC1 and TC2 and the Affect effect in TC3 were also contrasted to the RCC between
TO and T1. Contrasts were not corrected for multiple comparisons. Within the multilevel
model framework used here, estimates are “shrunk” toward a common mean; this “partial
pooling” corrects for the increased risk of false positives typically incurred by multiple com-
parisons without compromising power (Gelman, Hill, & Yajima, 2012). Effect sizes of the
main and interaction effects were calculated with Omega-squared (w?) by taking the differ-
ence from 1 of the variance of the residuals of the full model divided by the variance of the
residuals of the model without the respective factor of interest (Xu, 2003). A small effect-size
is represented by w® >.010, a medium effect-size by w” >.059 and a large effect-size by
w?>.138 (Kirk, 1996).
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Table 2. Descriptive values of word count and emotional word use per cohort and time point.

TO T1 T2 T3
M SD M SD M SD M SD

Word count
RCC 75.02 75.80 58.78 4413 55.16 41.76 59.60 48.11
1 62.61 42.93 71.04 50.89 64.71 57.93 62.66 50.91
TC2 73.91 55.19 70.43 53.13 70.11 57.04 69.59 66.20
] 79.04 64.33 69.93 49.29

Overall emotion
RCC 18.23 11.23 22.98 11.80 23.21 13.86 23.10 13.25
TC1 19.37 9.86 17.21 9.19 19.35 11.75 22.39 13.67
TC2 16.38 8.44 16.78 9.18 19.91 11.00 19.35 10.80
T3 16.93 10.73 18.83 10.45

Positive emotion
RCC 13.29 8.76 17.71 9.61 17.70 12.35 18.54 12.38
Q1 14.37 8.20 12.61 6.89 15.01 9.98 16.88 10.41
TC2 12.74 7.86 12.58 6.92 15.46 9.51 15.19 9.21
TC3 13.15 8.99 15.11 9.73

Negative emotion
RCC 494 5.08 5.27 5.56 5.51 5.46 455 431
TC1 5.00 491 4.60 5.07 429 3.83 5.51 6.42
TC2 3.64 3.38 4.19 457 4.45 475 417 425
TC3 3.79 3.93 3.72 3.51

Notes: Description of the mean (M) and standard deviation (SD) of overall word count, and raw scores of the relative fre-
quency of overall, negative, and positive emotional word use in % per cohort and time point.
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Figure 2. lllustration of spearman’s rho correlations between emotional word use and the negative trait
affect factor (panel A), and the positive trait affect factor (panel B).

Notes: Light blue circles represent positive emotional words, and dark blue squares represent negative emotional words.
Dashed lines depict the linear relationship between positive emotional words and trait affect, and solid lines depict the linear
relationship between negative emotional words and trait affect.

Results
Validation of emotional word use before training onset

The descriptive values for each cohort and time point are shown in Table 2.

At baseline (i.e., at T0), participants (belonging to TC1, TC2, TC3, and RCC) wrote 72.84
words on average and used 17.71% emotion words (13.37% positive and 4.34% negative)
in their self-descriptions. A Wilcoxon Signed-Ranks Test showed that negative emotion words
were used significantly less often compared to positive emotion words (Z = —14.056, p < .001).

At TO, positive emotional word use was significantly correlated with scores from the pos-
itive trait affect factor (r, =.173, p = .004), but not with scores from the negative trait affect
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factor (r,=-.028, p = n.s.). Negative emotional word use, by contrast, was positively corre-
lated with scores from the negative trait affect factor (r, =.190, p = .002), and negatively with
scores from the positive trait affect factor (r,=-.223, p <.001). P-values for correlations
between trait affect factors and emotional word use were Bonferroni-corrected (N = 316).
Results are depicted in Figure 2. Further corroborating these results, the correlation between
scores from the positive trait affect factor and positive emotional word use was significantly
larger than with negative emotional word use (Fisher's rto Z=5.292, p < .001), while scores
from the negative trait affect factor were correlated significantly stronger with negative
emotional word use as compared to positive emotional word use (Fisher’s r to Z=2.878,
p = .004). Similarly, positive emotional word use was correlated significantly stronger with
scores from the positive trait affect factor than with scores from the negative trait affect
factor (Fisher's rto Z = 2.25, p = .024), and negative emotional word use was correlated with
scores from the negative trait affect factor to a significantly larger extent than with scores
from the positive trait affect factor (Fisher’s r to Z=4.686, p < .001). The above comparison
of correlation coefficients from dependent samples was performed online at http://quantpsy.
org/corrtest/corrtest2.htm (two-tailed; N=316). A very similar pattern of results was
observed when only using the trait affect sub-scales from the NEO-FFI (N = 318; see
Supplemental Data S2).

Training-related change in overall emotional word use

The linear mixed model with the fixed between-subject factor cohort (RCC, TC1, TC2, TC3)
and the fixed within-subject factor time (T0, T1, T2, T3) revealed a significant main effect of
time (F(3,593.35) = 7.31, p < .001) with an increase in overall emotional word use from TO to
T3:4(634.20) = 4.61,p < .001,95% CI [.099, .245], and a medium effect-size (w® = .071). There
was no main effect of cohort (F(3,319.85) = 1.86, p = .136). In addition, a significant interac-
tion between time and cohort (F(7,577.90) = 2.98, p = .004) with a small effect-size (w* = .017)
was found, suggesting that emotional word use increased differentially over the course of
the different modules of the ReSource training.

Indeed, post hoc pairwise comparisons showed a specific increase in emotional word use
after the Perspective Module (but not after the Presence and Affect Modules) for TC1
(t(614.76) = 2.08, p = .037,95% CI [.008, .261]), and for TC2 (t(592.83) = 2.65, p = .008, 95% ClI
[.043, .287]). In addition, overall emotional word use increased from TO to T1 in the RCC
(t(598.85) =3.96, p <.001, 95% Cl [.117, .348]), and marginally in TC3 (t(588.14) = 1.93,
p =.054, 95% Cl [-.002, .237]). No other post hoc comparisons were significant. Results are
depicted in Figure 3, panel A. Further post hoc contrasts were specified in order to compare
the Perspective Module-specific change in TC1 and TC2 to change in the other training
modules and in the RCC. Change in emotional word use after the Perspective training in TC1
and TC2 was significantly greater as compared to the RCC (t(723.95) = 2.95, p =.003, 95% Cl
[.054, .269]), and as compared to the Presence training (t(588.86) = 2.75, p =.006, 95% ClI
[.055,.331]), as well as moderately greater as compared to the Affect training (£(411.78) = 1.73,
p =.085,95% CI [-.018,.281]). Change in emotional word use after the Affect training in TC1
and TC2 was not significantly greater as compared to the RCC (t(719.65) = .55, p = .583,95%
Cl [-.077, .138]), and not significantly different from the Presence training (t(572.96) = .87,
p = .386,95% Cl [-.078,.200]). Change in emotional word use from TO to T1 was significantly
greater in the RCC compared to the Presence training (t(599.77) =3.75, p <.001, 95%
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Figure 3. Emotional word use overall, and module-specific change in emotional word use from T0 to T3.
Notes: Results in the figure are shown with natural log transformed estimated marginal means from the linear mixed model.
Panel A depicts the estimated marginal means of overall emotional word use for the RCC, TC1, TC2, and TC3. The order of
bars from left to right reflects the measurement time points T0, T1, T2, and T3, respectively. In TC1 and TC2, emotional word
use selectively increased after the Perspective Module (and not after the Presence and Affect Modules) in both TC1 (T2 to
T3) and TC2 (T1 to T2). Emotional word use also increased in the RCC and marginally in TC3 (both from TO to T1). Panel B
shows that change in emotional word use was greater after the Perspective Module as compared to the Presence Module,
and marginally greater as compared to the Affect Module. Panel C illustrates that change in emotional word use was only
greater after the Perspective Module as compared to the RCC (always calculated as cumulative change from T1 to T3). Finally,
panel D shows that change in emotional word use from TO to T1 was significantly greater in the RCC as compared to the
Presence Module in TC1 and TC2, but not as compared to the Affect Module in TC3. Finally, change after the Affect Module in
TC3 was significantly greater as compared to the Presence Module in TCT and TC2. ***p < .001, **p < .01, *p < .05, -p <.10.

ClI[.131,.420]), but not as compared to the Affect training in TC3 (t(593.30) = 1.36, p =.173,
95% Cl [-.051, .281].) The difference in emotional word use after the Presence training was
significantly lower as compared to the Affect training in TC3 (£(592.69) = —2.13, p = .033,95%
ClI[-.308, —.013]). Results are depicted in Figure 3, panels B, C, and D.

Training-related change in valence difference scores of emotional word use

Because we found a significant time x cohort interaction for overall emotional word use
(driven by specifically increased emotional word use after Perspective training; see above),
we conducted an additional exploratory analysis to check for valence-specific differences
using valence difference scores (positive emotional word use vs. negative emotional word
use). Positive valence difference scores indicate greater positive emotional word use in con-
trast to negative emotional word use, and negative valence difference scores indicate greater
negative emotional word use in contrast to positive emotional word use.

A linear mixed model with the fixed between-subject factor cohort (RCC, TC1,TC2, TC3) and
the fixed within-subject factor time (T0, T1, T2, T3) showed a significant main effect of time (F(3,
597.77) = 8.00, p < .001) with a medium effect-size (w”=.077), and a significant increase from
TO to T3 (t(603.94) = 4.29, p <.001, 95% CI [1.616, 4.342]). The cohort x time interaction was
significant (F(7, 593.93) = 2.38, p = .021) with a small effect-size (w®=.012). The main effect of
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cohort was not significant (F(3,329.44) = 1.51, p = .211). Post hoc pairwise comparisons showed
that the valence difference scores increased after the Perspective training in TC2 from T1 to T2
(t(619.68) = 2.23, p=.026, 95% Cl [.304, 4.815]), but not in TC1 from T2 to T3 (t(642.09) = .57,
p =.569,95% Cl [-1.657, 3.014]). In addition, the valence difference scores increased from T0 to
T1 in the RCC (£(627.73)=3.71, p<.001, 95% ClI [1.898, 6.158]), and marginally in TC3
(t(616.65) = 1.85, p = .065,95% Cl [-.130, 4.278]). No other post hoc comparisons were significant.
Further post hoc contrasts were conducted using combined valence difference scores from TC1
and TC2 after the Perspective training. Valence difference scores after the Perspective training
were significantly greater as compared to the Presence training (t(607.71) = 2.07, p = .039, 95%
Cl [.142, 5.229]), but not significantly different as compared to the RCC from T1 to T3
(t(738.11) =.929, p = .353, 95% CI [-1.054, 2.947]), and from the Affect training (£(438.12) =.19,
p =.853,95% Cl[-2.482, 3.00]). Valence difference scores after the Affect training in TC1 and TC2
were marginally different as compared to the Presence training (t(592.79) = 1.86, p = .063, 95%
Cl [-.136, 4.991]), but not as compared to the RCC (t(733.92) = .68, p = .499, 95% Cl [-1.310,
2.686]). FromT0toT1, increase in positive vs. negative words was significantly greater in the RCC
as compared to the Presence training (t(628.35) = 3.75, p <.001, 95% Cl [2.427, 7.761]), but not
as compared to Affect training in TC3 (£(621.98) = 1.25, p=.211,95% Cl [-1.112, 5.019). Finally,
positive vs. negative word use increased less after Presence training as compared to Affect train-
ing in TC3 ((621.05) = —2.26, p = .024, 95% CI [-5.868 —.414]). These results show that the RCC
used more positive vs. negative emotional words at the second measurement time point (T1)
compared to baseline (T0), which could indicate a retest effect. Greater positive vs. negative
emotional word use after the Perspective training was only found in TC2 and not in TC1, and
when combined, there were no reliable significant differences compared to the RCC and to the
other training modules. Therefore, there appears to be no reliable module-specific valence effect
for the Perspective training. Results are shown in Figure S4 in the Supplemental Data.

Discussion

The present study aimed at investigating the influence of three distinct contemplative mental
practices on change in the emotional content of the self-concept in healthy adults as a
function of cultivating either (a) attentional and interoceptive, (b) socio-affective, or
(c) socio-cognitive skills. To assess change in the emotional content of the self-concept we
used the Twenty Statement Test (TST; Kuhn & McPartland, 1954), an open-ended measure
of self-concept capable of detecting subtle changes that might remain undetected by more
explicit self-related measures.

Results indicated that positive emotional word use in the TST was correlated with scores
on the positive trait affect factor, and negative emotional word use in the TST was correlated
with scores on the negative trait affect factor at baseline. This convergent validation demon-
strates that emotional word use in self-descriptions represents a suitable marker for assessing
the emotional content of the self-concept. Most importantly, the current findings revealed
that contemplative mental training can reliably increase the amount of emotional word use
during self-descriptions over the course of the training, suggesting behavioral plasticity in
the emotional dimension of the self-concept in healthy adults ranging from age 20 to 55 years.

Interestingly, training-induced change in the emotional content of the self-concept was
only found after participants underwent the Perspective Module, a module training meta-cog-
nitive skills and perspective-taking on self and others. This finding indicates that not every



620 A-L.LUMMAET AL.

type of contemplative practice is suited for inducing changes in emotional aspects of one’s
self-concept. Given the scarcity of studies focusing on the effects of contemplative practice
on self-related processing (Campanella et al., 2014; Crescentini & Capurso, 2015; Dahl et al.,
2015), with a predominance of mindfulness-based interventions, our findings reveal several
interesting points. First, practices such as training sustained attention on present-moment
experiences including the breath, different body parts, or sounds and tastes forming the core
of typical mindfulness-based intervention programs such as mindfulness-based stress reduc-
tion (MBSR; Kabat-Zinn, 2003) and mindfulness-based cognitive therapy (MBCT; Teasdale,
Williams, & Segal, 2014), are not sufficient to alter the emotional content of the self-concept.
This is interesting, because it has been previously discussed that body awareness might be
fundamental for representing higher-order aspects of the self, such as the narrative self, the
latter being linked to the self-concept (Damasio, 2003; Gallagher, 2000). Based on such inter-
relations between bodily and narrative aspects of the self, one could have expected that an
increased focus on bodily states also influences narrative aspects of the self, particularly
because we found increases in body awareness and regulation after the Presence training in
participants of the ReSource Project (Bornemann et al., 2015). Similarly, the socio-affective
mental training (i.e., Affect Module) that cultivated care, compassion and gratitude, how to
generate a prosocial motivation as well as how to cope with difficult emotions, was also not
effective in inducing change in the emotional dimension of the self-concept. Hence, focusing
on training a better understanding and regulation of one’s own emotions without linking
these emotions explicitly to conceptions of the self does not seem to automatically relate
emotional processes to the self-construct. Furthermore, change in emotional word use from
TOtoT1 was observed in the RCC and also marginally in the replication cohort that underwent
training in the Affect Module only (TC3), but not after the Presence training in TC1 and TC2.
Given that increases in emotional word use in the RCC and TC3 did not differ, they most likely
represent a retest effect. Furthermore, the increase in emotional, and specifically positive
emotional word use in the RCC could also be related to the tendency to more strongly engage
in self-referential processing and self-evaluation with each repetition of the TST, a tendency
that might be buffered by the training. For example, training in the Presence Module could
potentially decrease self-referential processing through directing one’s attention to the object
of breathing, and therefore reducing the focus on self-evaluation. This effect would be con-
sistent with prior research showing that engagement in mindfulness-based meditation can
lead to a greater focus on the present moment, and is accompanied by reduced self-referential
processing (Farb et al., 2007). Also, training in the Affect Module could potentially decrease
self-referential processing through focusing one’s attention on generating positive emotions
and compassion for others. Indeed, previous findings from the ReSource Project revealed that
the exercises from the Presence Module increase feelings of presence and body awareness
while decreasing past- and future-related, as well as negative thoughts; whereas the exercises
from the Affect Module increase positive thoughts about other people (Kok & Singer, 2017).

Instead, our results indicate that solely the Perspective Module - in which the focus was
on training meta-cognition on one’s own thoughts and perspective-taking on self and others
through daily intersubjective dyads with a partner — was effective in inducing changes in
the emotional content of the self-concept. Our data therefore support research from the
clinical domain demonstrating that targeted interventions such as cognitive therapy
(Hofmann et al,, 2013) or MBCT (Kuyken et al., 2010), the latter combining aspects of both
the Presence and Perspective Module, are effective in reducing habitual negative self-related
thinking patterns.
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Several mechanisms could underlie the observed changes in the current study. First, an
important mechanism for inducing change in the emotional content of the self-concept
could be the daily practices performed on inner parts (Holmes et al., 2007; Schwartz, 1997).
Based on the Internal Family System approach (Schwartz, 1997) and Inner Parts Work (Holmes
etal,, 2007), participants identified a set of different inner parts like the “inner critic” or“inner
motivator” Such inner parts can best be regarded as self-schemas that are linked to specific
thoughts, beliefs, and emotions, and guide the perception of reality and behavioral action
tendencies (Holmes et al., 2007; Schwartz, 1997). The daily work with these inner parts within
the Perspective Dyad allowed participants to get acquainted with their own personality
structure and to accept more negative inner parts such as anxious, depressed, or shameful
parts. In addition, the intersubjective component of the Perspective Dyad also allowed par-
ticipants to improve socio-cognitive abilities, such as taking perspective on the complex
inner personality dynamics of other people. Interestingly, recent findings from our lab
showed that after training in the Perspective Module, the naming of a greater number of
(particularly negatively valenced) inner parts was associated with improved perspective-
taking on the beliefs and intentions of others (Béckler, Hermann, Holmes, & Singer,
under review). Further findings from our lab suggest that daily training of the Perspective
Dyad increases social closeness (Kok & Singer, 2016). These findings indicate that the active
engagement with different inner parts throughout the Perspective Module could potentially
alter the emotional content of the self-concept through an increased meta-awareness on
the complexity of inner self-dynamics, as well as switching perspectives on inner parts
(Bockler et al., under review; Holmes et al., 2007; Kok & Singer, 2016). On the other hand, the
observing-thoughts meditation also trained meta-cognitive mechanisms such as noticing
and labeling the content of thoughts, and distancing oneself from one’s thoughts (Luoma
& Hayes, 2003). Training these mechanisms during the Perspective Module might have
increased participant’s cognitive flexibility, thereby allowing them to extend and potentially
integrate novel emotional aspects into the emotional content of their self-concept. Future
research will have to disentangle the specific effects of these particular practices in driving
change in emotional self-conception.

An extreme emotional evaluation of the world can result in attentional biases and
cognitive distortions. For example, in depression, internal and external events are perceived
as overly negative (Beck, 2008). Certain meditation techniques, such as mindfulness
meditation practices, aim at overcoming such extreme evaluative tendencies and reducing
associated cognitive biases (Hanley et al., 2013; Vago & Silbersweig, 2012). In the current
study, we found valence-specific differences in the change of emotional word use after the
Perspective training in the TC2 from T1 to T2, and in the RCC from TO to T1. These results may
indicate that the RCC evaluated themselves more positively (rather than negatively) after
being tested the second time (i.e. at T1). Such pattern could potentially represent a retest
effect, and possibly also indicate a social desirability bias (Schwarz, 1999). However, given
that only TC2, but not TC1, used more positive words (as compared to negative words) after
the Perspective training, we cannot conclude that the Perspective training increased positive
valence attribution to the self in general (see also Supplementary Material S4). Furthermore,
we cannot conclude that the Perspective training reduced self-evaluative biases, or that it
made participants more accepting regarding negative attributes of their self. In contrast,
the Perspective Module may have increased participants’ emotional granularity, which
allowed them to describe themselves in a more elaborate and differentiated affective manner
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(Smidt & Suvak, 2015). Greater degrees of emotional granularity are associated with more
fine-grained representations of feelings states, which in turn are linked with greater flexible
and adaptive psychological functioning, including increased emotion regulation abilities
(Smidt & Suvak, 2015).

The current results show that open-ended self-report measures are sensitive in detecting
change in the emotional content of the self-concept. Prior discussions emphasized that the
conceptual understanding of items in closed-format self-report measures of mindfulness is
influenced by meditation experience (Grossman, 2008; Vago & Silbersweig, 2012).
Furthermore, it is known that closed-format questionnaires are influenced by social desira-
bility effects, which can obscure potential effects that consequently remain undetected
(Chung & Pennebaker, 2007; Pennebaker, Mehl, & Niederhoffer, 2003; Schwarz, 1999). As
shown in the present study, the usage of more implicit measures like language use in open-
ended self-report measures are effective in assessing subtle change effects and could thus
help to circumvent potential response biases. Finally, we investigated whether a more
nuanced and fine-grained selection of words that specifically represent emotional states
yields the same pattern of results observed with the emotional words from the standard
LIWC dictionary. The pattern of results with the newly generated revised emotional word
list showed consistent findings to the results obtained using the standard LIWC dictionary
(see Supplemental Data S5).

Overall, the current findings provide a first indication that the emotional content of the
self-concept can be altered through targeted socio-cognitive training. These findings are
interesting with regard to state and trait-like aspects of personality, because changes in
state-like aspects of the self, including thoughts and feelings, are discussed to be essential
mediators between environmental influences and changes in more stable personality
traits (Roberts & Jackson, 2008). The change in overall emotional word use could therefore
represent a revision of thoughts and feelings related to state-like aspects of the self
through the repeated engagement with one’s inner self aspects during the Perspective
Dyad. More specifically, the formation of new beliefs about the self could potentially
underlie a repeated activation of new self-related information in the autobiographical
memory (Peters & Gawronski, 2011). However, the small effect size of the current findings
suggests that self-induced change in state-like aspects related to personality requires
time and is in line with the idea that environmental factors lead to changes in personality
in an incremental way (Roberts & Jackson, 2008). Even within clinical populations, change
in habitual, maladaptive self-referential thinking through interventions such as cognitive
therapy often requires several months up to years of therapy. Previous evidence shows
that cognitive training can induce change in trait-like aspects of personality in elderly
individuals (Jackson, Hill, Payne, Roberts, & Stine-Morrow, 2012). However, a recent study
showed that a 100-day cognitive training only had prolonged effects on certain aspects
of personality traits (Sander, Schmiedek, Brose, Wagner, & Specht, in press). These findings
suggest that it is important to consider the type and duration of training, and whether
measures represent state or trait-like aspects of personality when investigating the influ-
ence of self-induced change in aspects of personality. Future studies should take such
considerations into account. Our current study showed that a socio-cognitive training
that was specifically designed to alter personality aspects was successful in inducing
change in the emotional content of the self-concept, which supports the assumption that
itisimportant to consider the type of training and the type of measure studied. Interestingly,
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our findings also support traditional contemplative views on the self. Within Buddhism,
affective distortions of the self are believed to underlie suffering, and contemplative train-
ings are applied to transform the experience from a rigid toward a more fluid view of the
self (MacKenzie, 2016).

Limitations and future directions

One limitation of the current study is that we cannot disentangle which of the above dis-
cussed mechanisms specifically contributed to the induced change in the emotional content
of the self-concept. Future studies should investigate the unique effects of the different core
exercises by studying them separately and consider additional types of contemplative train-
ing exercises. The focus on single words alone disregards linguistic information such as
semantic relationships between words that might provide useful information. However,
advanced textual analyses can only be used with open-ended questions that demand greater
sample-sizes (Schwartz & Ungar, 2015). To overcome this limitation, future studies could
make use of similar open-ended questions and recruit larger sample sizes.

In addition, the usage of predefined language categories limits the recognition rate only
to words that are contained in the dictionary. Depending on the specific topic of interest,
future studies could extend and adapt the predefined dictionaries to their study needs. A
previous study followed a similar approach by creating training-specific dictionaries, and
found that the word use of training-related concepts increased after an 8-week mindful-
ness-based relapse prevention in alcohol-addicted participants (Collins et al., 2009). The
scope and aim of the current study was to specifically investigate training-induced change
in the emotional content of the self-concept by means of emotional word use. However, the
qualitative nature of the current data-set offers additional material, which could be analyzed
with complementary qualitative methods in future work. With such analyses, other structural
aspects and other types of content of the self-concept could be further explored. Finally,
neuroscientific studies can further the understanding of potential neural mechanisms that
underlie change in the emotional content of the self-concept.

Taken together, the current study shows that change in the emotional content of the
self-concept can be intentionally induced by means of contemplative mental training focus-
ing on meta-cognitive processes and perspective-taking on the self and others in healthy
participants. The finding that specifically socio-cognitive training with an explicit focus on
getting a better understanding of inner self aspects, but not mindfulness-based or compas-
sion training was able to induce changes in the emotional content of the self-concept could
be useful for the design and application of future training programs in educational settings.
Overall, the current evidence about training-induced behavioral plasticity in individual’s
emotional self-concept content might also be relevant for the domain of mental health,
given that distorted emotional self-referential processing is a common factor in
psychopathology.

Note

1. The pattern of results stayed consistent when rerunning the models without the control
variables of no interest (age, sex).
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