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Preface

The theme of the presented habilitation thesis reflects my clprigeliceand research interast

of over the past 16 yearbstarted to study emotion regulation processes somewhat indirectly
within my postgraduate study at the Departmertofsiologyof the Faculty of Medicine at
Masaryk University in 2003, where | studidite motivatiors for smoking behavior. | was
primarily involved in the study of th&ranstheoretical model approach applied to snmpk
acquisition and cessation in adolescent and adult smokers. Througintteoretical model

of behavioral changewe were able to descrilsem o k mativiational stageandtheprocesses

of change they use aariousstages (Svetlak & Kukleta, 2003, 20 2006a, 2006b; Svetlak,
Konecny & Kukleta, 2007; Svetlak, 2007, 2010a; Svetlak et al., 2013).

Through the study of motivatigrfior smoking acquisition and cessatioameto the study of

the selfmedication hypothesis, whigiositsthat risky behavias such as smoking, overeating
andselfharm could be wasthatsome people regulate their dysregulated emotions or cognitive
deficits. For example, we found that symptoms of distress can act as ttlggensoke strong

urges to use tobacco and motevzagmolers across all stagesncluding initiation and
experimentation, maintenance, and relapse (Svetlak et al., 20a®)found a similar
association between stresdated psychopathology and food craw(fgvetlak, 2010). We also
described a relaticip between food craving and body weight in older sctam® children
(Svetlak & Psenicova, 2012). In the context of smoking cessation and acquisition, we found
some significant differences in psychophysiological reactivity between smokers and
nonsmokers (Stkk et al., 2010b).

The study of psychophysiology led me to the study of stress and stress reactaityooe
general level (Roman, Svetlak, Damborsk&a Kukleta, 2014). Concretely, we studied
electrodermal activity (EDAJuringthe Stroop task with thaimof determiningwhetheranon

linear analysis of EDA and electroencephalograph (E6@G)d providenew information about
psychophysiological reactivitjo stress and stresslated psychopathology (Svetlak et al.,
2010¢ Svetlak et al., 2013; Bob & Svetlak, 2011). During this period, | had the unique
opportunity to participate in the research of intracranial EEG analysis in patients with epilepsy
(Roman et al., 2013; Bob et al., 2014).

When | began workings a psycholagt at the Department of Psychiatry tbie Faculty of

Medicine of University Hospital Brno, in 2010, | started to deal withttipécs ofemotional



awareness and emotion regulation more intensively. It las@ncreasinglyclearto me that
patients withvarious types of diagnes have very low levelof emotional awareness and that
their emotion regulation strategies are very often-aaptive (Svetlak, Roman, Damborska

& Obereigneru, 2014). In daily life patient andutpatient practicd havecometo realize that

one of the main missions of the clinical psychologist is to help peopteneeawareof what

they experience, how they regulate their emotiand what mediatghe relatioshipbetween

their experience and dysregulated emotions and bah#vithis context, | have begun thinking
about almost each resulting clinical picture as the original and creative way (even if non
adaptive)that each persoregulats emotions. For example, theentral function of eating
disorders such as anorexia resa or bulimia nervosa can be understood as an attempt to
control unwanted or dysregulated emotions. The body dissatisfactiodpateihg, and
excessive focus on body shape and weight can be understood as the displacement of primary
unprocessed negativemotions into the body. Thaietaryrestrictiors arethen the wayhat
peoplewith anorexianervosadecrease emotional awareness and interoceptive sensitivity and
thus protect themselvdsom unwanted emotions. This the often observed cascade from
emotional to behavioral dysregulation (Bernatova & Svetlak, 2017; Bernatova, Svetlak,
Roman & Kasparek, 2017). We alsaldressethe topicof how to measure levebf emotional
awareness in adults and children (Svetlak, Bernatova, Pav/i&oénklerova,2015; Svetlak,
Marsova, Bernatoya& Winklerova, 2017)We worked onhe topic of dysregulated emotional
processing in the etiology of functional neurological disord&gka, Bares, Kaspargk
Svetlak, 2018).

As a clinical psychologist and psychoth@st trained in Gestalt psychotherapyhich
originatedin phenomenology, existentialisand field theory, | always focused on mwnand

my patientésubjective experience in the present moment during psychotherapy. My implicit
aim in psychotherapy is thelp patients became aware of the proa#serganiang their
experience to havime choiceto react in various ways. In this context, | gradually noticed the
similarity between my psychotherapeutic approach and mindfulness practice. In the last decade,
the association between emotional awareness, emotion regulation, and mindfulness have been
discussedwith increasing frequencyy psychologig and researchis from the affective
neurosciences fieldkor me, he mindfulness approach has become anetifiective method of

helpng people to regulate their dysregulated emotions. | do not understand mindfulness
programsas replacingosychotherapyl seethem as another effective way to help people
without psychotherapy as a way to augmepsychotherapyWe startedto use some basic



components of formal mindfulness practice in adolescent inpatients during relatively brief
hospitalizatios (Svetlak, Theiner& Kubicova, 2018).We preparedan eightweek online
mindfulness prograrhased on mmdfulnessbased ognitive therapy for students, teachers, and
staff of Masaryk University (Svetlak et al., 2019). At the tmheubmissiorof this habilitation

thesis, 1500people had already participated irthis program The eightweek program is
organized twice a yea@ur main aim is to offer students a regular and evidéased program

that helps them to support their mental health and acquire healthy mind habits. The same

program is being prepared by our research group for patients with cancer.

Thetopic of mindfulnessis animportant interesbf mine integraing my previous andurrent

personal, clinicaland research directien



Annotation

People most often seek help from mental health professionals becau$erof of suffering
thatcould generdy beregardeds emotional dysregulatioBetting asidéhe diagnostic criteria

of international classification of mental and behavioral disorgexgple generally seek help
because they feel and show the right emotion butmainappropriate intensity (e.g.,
experiencingworry as anxiety), or they may feel the right emotion, but shownitan
inappropriate way (e.gavereating instead of expressing anger theymayfeel and express

an inappropriatemotion (e.g.experiencingear in a safe situation].hey alsooften look for
helpfrom mental health professionalhen they are experiencisymptomshatat first sight
have nothing to do with emotions (e.g., insomnia, chronic fatigue, difficulty across different
organ systems, fibromyalgia, somatoform digsr and conversions). These symptoms are
often classified as psychosomatic or medically unexplairetbtion processings often a
significant etiological factor of these symptonhs.this context, it is evident that emotion
processings a key etiologich co-factor of many mental and somatic disordérke way
emotionsare regulated is ammportant mediator betweefeelingsand mental and physical
health under stres& general goal of any treatment shotifais be to help patients regain
control overtheir emotionsFinding effective ways to do this is one of the major challenges for

mental health services.

In recent years, there has been an enormous increassearch evidencmdicating that
mindfulnessbased interventions (MBIs) are very effective in improving mental health in
healthy people anih those with various psychiatric or somatic conditidvi8| therapies are
increasingly being adopted in education and counseling to suppdslealthandin clinical
practice to treat various psychological disorders. It is evident that MBls and-gtiggnograms
integrating mindfulness and psychothergpgsentways to change human experiene¢ a
fundamental levethroughthe ability to reglate emotions and thoughtdany psychological
disorders have, at their core, emotion dysregulatMBIs should bea basic method of
treatmentin mental health care. To face this challenges necessaryo understand how
mindfulness practice works, what mediates its effect on mental and somatic health and disease
and which concrete mechanisms investigatetlViesternscience especially in the field of

emotion regulation researatgandescribe and explamindfulness

This habilitation thesis aims to integrate the constructs of mindfulness and emotion regulation.

The thesis first describes traditional psychological models of emotion regulation, it



operationalizes the mindfulness concept, and it explamw mindfulness practice worksnd
what mediateshe positiveeffects of MBIs. The thesishenexplores how emotion regulation
procesesdiffer from the mindfulness approach to emotion regulatiaarms otthe underlying
mechanisms they address. Anothen of the thesis is to answer the questibrvhetherthe
mindfulness approach is a unique emotion regulation strategy or a set of nstrayagjies that

could becalledi mi ndf ul e motoi on regul ati on

Onepart of the thesis is alsopresentation ofomeresults of our research group verifying the
effectivenessof an eightweek online mindfulness program based mindfulnessbased
cognitive therapyNIBCT) for students, teachers, and staff of Masaryk University.ifitial
results of our research grqugiescribng the relatioship between mindfulness and emotion

regulation are also presented.
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Introduction

A searchfor thew o r mhindfulness in the abstract, title, or keywords articlespublished
between 1970 and 2018 the Scopus andhe Web of Science databas shows 1270
empirical scientific articledn 1977, only three #icles aboutnindfulnesshad beerpublished

in 2018 alone 1,940 articlescame outJust for comprison, the same seardbr the term
fipsychotherapy showed 2701 articlesin 2018. The primary impulse behind the growing
number of articlesvas probablythe foundation ofa mindfulnessbased stress reduction
(MBSR) programby Jon Kaba®inn at the University of MassachusettsBoston in 1979.
KabatZinn took a Buddhist meditation techniqulat was2,500 years old, removed its
mysticism, and transplanted it to a university hospitalthe United StatesHe defines
mindfulness asrmafi awar eness that arises through payin
moment, noff u d g me r{kalzatzinry ©990) The first publishedarticle aboutMBSR
described reduced pain and symptoms of negative mood in a group of 51 patients with chronic
pain (KabatZinn, 1982).

An important milestone inhe development of interest in mindfulness amaegentistsand
clinicianswas thefoundation of theMind and Life Institutein 1991 Annualdialogueswere
held therebetween the Dalai Lama arsgientists and clinicians as well as regidammer
researchmeetinggNicholas et al., 20170ver the twentyeightyearssince thenmindfulness
has become laugely influential approach in clinical practicetime treatment and prevention of
many mental anghysicaldiseases as well asfandamentabppoach tosupportingmental
health and welbeing. The UK National Institute for Health and Clinical Excellence
recommends mindfulnessbased cognitive therapy (MBCT) over other recommended
treatments (e.gantidepressanfgor preventing depressive relapse (Crane & Kuyken, 2012, as
cited in Van Dam et al., 2008 The impact ofmindfulnesson the general publicwas
documergd in anextensie studyby Ella Rhodes (2015) during which mindfulness training
was implemented in sever$yx schools in London, involving nearly 6000 studentsatgren

to fourteen Scientific reportson mindfulness have beemonitored and promoted by media of
all kinds.In February 2014iiTimed magazineeven dedicated its front page to the topic with
the headlindiT he Mi nd f ul UnRdunately,uhe iefteet of anindfulness on various
medical conditions/diagnes is often exaggeratedndtaken out ofcontext for this reason,
there is a growingnisunderstandingmongthe general public about the potential benefits of

mindfulness practicefvan Dam et al., 2008 The interest of the public imindfulnessis
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reflected in tle increasing number of mindfulnelsased mobile apps; a search identified 560
available application@viani et al, 2015) Mindfulness representsnew approach to health and
diseasebutit is still necessary to agke samequestionsas for any treatment approadfor
whomis this the best form of treatmeri@r what kind of sufferingln what period of lif@ In
what life contex It is essentiato be able to answer these questionsrderto protect patients
and the public from being harmed, cheated, disappointeddissatisfied.Answering these
questionswill helppractitionergo find an appropriatpositionfor the mindfulness approaain
medicineand psychotherapylhis isthe challenge forany mental health expert interested in

themindfulness approach.

To facethis challenge|t is necessaryo understand hownindfulness practice worksvhat
mediates its effect on mental and somatic health and djseabse/hich concrete mechanisms
investigated in Western science can describe and expiadfulnessAnothercritical question
is whether themindfulness techniquis a unique apprach thatenrichesclinical practice and

provides acompletely new component of treatment.

From the literature and a clinical perspective, distinct and interacting mechanisms ase at pl
in producing the benefits of mindfulness training. The common denominator in the background
of behavioral and experiential changes induced by mindfulness could be prcbhibd/
Aenhancgedudaltfiond or fAemot i o(nH° lezga201lheTanganl 0. mo
et al, 2015) It seems that MBSRK@batZinn, 2013) and follow-up programs integratin
mindfulness and psychotheragyayes& Wilson, 1994 Linehan, 1993Sega) Williams, &
Teasdale2002) address the alteration of human experienceoatefundamental level: the
ability to regulate emotionsr the ability to regule the core valuations of the wiak
(Chambers, Gullone, & Aller2009;Aldao, NolerHoeksema& Schweizer2010) Ina unique
article, Martin (1997) proposed mindfulness as a core psychotherapy processmas a
common factoof psychotherapyHorowitz (2002) shared similar opinion.Mulder, Murray

and Rucklidge (201 Ayrote areviewdescriling acommon factor moddbr psychotherapin

which mindfulness is implicitly includedAlthough the hypothesis thahindfulness isa
common factor of psychotherapy is very interesting, its verification is beyond the scope of this

habilitation thesis because of its complexity #melack of empirical evidence in the literature.

On the other handhe hypothesis that mindfulness is aque emotion regulation strategy a
set of manystrategiess testable, and some authors have even reportédmi nd f u | emot

r e gul (€hamhers ét gl2009). Moreover, clinical experience and research (&ldao et

14



al, 2010) have shown that people most often seek help from psychiatrists, clinical
psychologis$, and psychotherapists because of emotional dysregulaliothis context, the
general goal of any treatment should be to help patients regain control over their emotions.
Finding effective ways to do this is one of the major challenges for mental health s&aates.
psychotherapeutic approach has emotion regulation incorporated implicitly as one of its general
goals. A few therapeutic approactegnintegratesome form of emotion regulation training
explicitly, including dialectical behavioral therapy (DBT; Lihan, 1993)emotionfocused
therapy (EFT; Greenberg, 2002;ceptance and commitment therapy (ACT; Hayes, Strosahl,

& Wilson, 1999), MBCT (Segalet al, 2002), MBSR (KabatZinn, 1993) and emotion
regulation therapy (ERT; Mennin & Fresco, 2009Bls, including MBSR and MBCTthat

are usedn clinical practice anduddhist psychology and counseling (de Silva, 2014) have
emotion regulation as their core mechanism of effect on positive outcomes such as increasing

well-being and decreasing various symptompsyichopathology (e.g., Goldberg et al., 2018).

The psychological investigation of emotion regulation can be dase#tto Josef Breuer and
Sigmund Freud1957) and Anna Freu@936), who focused on psychological defenses/ego
defense mechanisnand to Richard S. Lazarus (199@)ho focused on stress rad coping
Beforethe early 1990oweverthere were relatively few papers containingtdrenfiemotion
regulatiord (Gross, 2014p. 3. A s e a r embtiorf regulatidd using the Scopus and Web

of Science databas@sthe abstract, title, or keywordd articlespublished between 1970 and
2019 shows 1239 empirical scientific articledn 1977 only one article about emotion
regulation was publisheth 2018 alonethere were,222 articlesEmotion regulation research

is currentlyone of the fastest growing areas within the field of psychology (Gross, 2014, p. 3).

The goal of this theoretictiesisis to putmindfulnessnterventions into the context of emotion

regulationtheoryand to answethese questions:

1) To what extentanmindfulness be describéa terms ofemotion regulation theory?

2) Through which emotion regulation strategile®smindfulness practickeadto positive
outcomes?

3) Is mindfulness a unique emotion regulation stratdat could becalled fimindful

emotion regulatiod?

15



Emotion regulation and dysregulatia@key topic for mental health
professionals

People most often sedielp frommental health professionaiecause oé form of suffering

thatcouldgenerallyberegardecasemotional dysregulation.

Ray et al. (in 2006 as cited inNeacsiu, Bohus& Linehan, 2014) describenmmstion
dysregulationaét he i nability, even when omadesirebbest e
way emotional cues, experiences, actions, verbal responses, and/ or nonverbal expressions
under normative conditions. Characteristics of emotion dysregulation include an excess of
aversive emotional experiences, an inability to regulate intense physiolagushh problems

turning attention away from stimuli, cognitive distortions and failures in information
processing, insufficient control of impulsive behaviors related to strong emotions, difficulties
organizing and coordinating activities to achieve-nmod-dependent goals when emotionally

aroused, and a tendencydeezéor di ssoci ate under very high

Generally,peopleseek professional helwhen their emotional reactions are inappropriate in

one of three ways (Ekman, 2007Mhey may feel andhow the right emotion but an
inappropriate intensity (e.gexperiencingvorry asanxiety) they may feel the right emotion,

but show itin aninappropriate way (e.govereating instead of expressing angertheymay
experiencean altogether inapppriate emotion (e.g.experiencingfear in a safe situation).

Many negative emotions are not triggetsdreal danges; they are the result dhe human
capacity for seHkawareness and seklevant thougls This capacityredisposepeopleto have
manyfeelingsthatare not associated with the process of life regulation bunsteadhe result

of the ability to think self-consciouslyLeary and Gohar (2014, p. 377) descissvp e o p | e 0 s
emotions are affected when they 1) compare thensétvéneir personal standards, 2) think
about themselves in the past and future, 3) evaluate their personal characteristics, and 4) think

about how they are perceived by other people.

On the other hangheopleoftenseekhelpfrom mental health professiolsavith symptomshat
at first sight have nothing to do with emotiqesy., insomniaghronicfatigue,difficulty across
different organ systemsfibromyalgia, somatoform disorder, conversioretc). These
symptoms areoften classifiedas psychosomaticor medically unexplained (Brown, 2004)
Emotion processingan bea significant etiological factoin these symptoms (e.dggdrown,

16



2004; Sojka et al., 2018 Bernatova& Svetlak, 201%). For example, Escobar et al. (1998)
indicate that 22% of primary care patients mietcriteria fora n abridged somatizatian
construct In a systematic review and mesaalysis Haller et al. (2015)eveal that the
percentage of patients complaining bleast one medically unexplained symptom ranged from
40.2% to 49%.

Research and clinical practice repeatedly show that there is no problem with emotads in
of themselvesRather the wayemotions aregegulate is animportant mediator betwedhe
emotionsand mental and physical hea{thyklicek, Vingerhoets& Zeelenberg2011). Many
concepts in psycholiocal researchvalidatedin daily clinical pradice, explain and describe
these mediators arttieir effect on health and welleing. For exampleFreuds ego defese
mechanisms represent some mechanism or process defeéhdisglf against threatening
emotions such as blame, shamedanxiety(Cramer, 1991; Freud, 193®ther examplsare
the concept of alexithymiaSifneos, 1973), entional disclosure (Pennebal&rBeall, 1986),
repression (Weinberger et al., 19@\)dthe Type C coping pattern (Temoshakd87. These

concepts describe mechanisms through which emotions caraharm e rheatthn 6 s

Clinical and research evidence that emotion regulation strategies mediate
the relationship between emotion and psychopathology

Gross (2014) defines emotion regulation as a functional process that influences the intensity,
duration, and type of emotion expmnced.The concept of motion regulation is an integral

part of the etiological models of psychopathology and mental hgalttao et al, 2010)
Numerous studies have documented that difficulties in emotion regulation represent a key
factor in the development and maintenance of psychopathology. Sloan et al. q&fioged

emotion regulation as a transdiagnostic construct or uaderlying mechanism in
psychopathology. Studies have repeatedly documented that some emotion regulation strategies

and their combinations are associated with various mental diseases and that change at the level

1f{221Frz tox . FNBOZX adr YIFIOLINB|IZI ¢ 3 {@Sift1zI ao
disorder.Frontiers in Psychiatry(©CT) doi:10.3389/fpsyt.2018.00479

2 Bernatova, T., & Svetlak, §2017). Emotional and interoceptive awareness and its relationship to restriction

in young women with eating disorders and healthy controls: A cascade from emotional to behavioral
dysregulation Activitas Nervosa Superior, (29, 7886. doi:10.1007/s4147017-0006-z
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of emotion regulatiortan bean effective treatmentin, for example, patients with borderline

personality disorders (e.g., Linehan, 1993).

At the most general level, emotion regulation strategies can be divided into two:groups
adaptive and maladapti@ldao et al., 201Q0)Maladaptive strategies are based primarily on
their relationship with the etiology and maintenance of clinical disorders. This division is the
logical outcome of effostto describe mental health and disease usimglets of specific
psychopathologies incorponag emotion and emotion regulation/dysregulation. Seheodels
include DBT (Linehan, 1993) in borderline personality disorder (BPD), major depressive
disorder (e.g., NoleikoeksemaWisco, & Lyubomirsky 2008),generalized anxiety disorder
(GAD; e.g., Mennin et al., 2007), bipolar disorder (e.g., Johnson, 2005), social anxiety disorder
(SAD; e.g., Kashdan & Breen, 2008), eating disorders (e.g., Bydlowski et al., a@@fjot
related disorders (e.g., Sher & ®&irg 2007) and substaneeelated disorders (e.g., Tice
Bratslavsky, & Baumeister2001). These modeldemonstratehat the way the intensity,
duration, and meaning of emot®are modulated and modifidts an essentiakffecton the

ability to cope with situatiosistimuli adaptively or maladaptively.

The concrete emotion regulation strategies associated with
psychopathology

From the extensive research of stress and coping ite8@s(e.g., Folkmar& Lazarus, 1986)
and thedevelopment ofcognitivebehavioral therapy (Beck, 197@he most studied adaptive
emotion strategies were reappraeadiproblemsolving from the1970sandthe development
of mindfulness approaches (KalZhn, 1993) adaptive emotion strategies included
acceptancéAldao et al., 2010)

Reappraisal is the strategf/reinterpreing emotional stimulus. For example, we can imagine

that a negative event had a positive outcome. The prefbdving strategyis a conscious
attempt to changa stressful situationEmotions arenot regulatd directly, butby modifying

or eliminating stressors. Acceptance means seeing things as they are in the present moment,

nonjudgmentally (Kabainn, 2013).

The nost studied maladaptive emotion regulation strategies are suppression, avoidance, and
rumination(Aldao et al., 2010; Gross, 2014motions, thoughts, experiers;@ndbehavior
can be suppresselor examplewe can act in such a manner that an obsemgerd be unable
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to guess howve arefeeling (Webb et al., 2012). Avoidance is conceptualized in experience
(Hayes et al., 1999) anid the behavioral (Mowrer, 1947) domain. Theam function of
avoidance is withdrawing from aversive stimuli/situation. Nateksemaet al.,(2008) define

rumi nati on i n atheeyasi aii rmosdpeo mde retsyploemdi ng t o &
involves repetitively and passively focusing®mptoms related to stress and on the possible
causes and consequences of these symptoms. 0
solving to change the circumstances surrounding these symptoms. Instead, people who
ruminate remain fixated on the problemind their feelings about them without actiimgtheir

review, Gellatly and Beck (2016) document that catastrophizagoanother maladaptive

strategy of emotion regulatiotmat is significantly associated with phobias, panic disorder,

health anxiety diorder, obsessiveompulsive disorder, pestaumatic stress disorder, and

pain. Catastrophizing can be described as a tendency to explicitly enggthasierror ofan

experience.

In their metaanalytic review,Nolen-Hoeksemaet al. (2008) documented that maladaptive
strategies such as avoidance, suppression, and ruminedi@positively associatedwith

medium to large effest with psychopathology (depression, anxiety, substance abuse,

eating disorders). Conversely, adaptstetegies, such as problesnlving (medium to large

effect) and reappraisal (small to medium effent® repeatediyegatively associated with
psychopathologyNo associatiorwas foundoetween acceptance and psychopatholdbgse

results support thenotion that maladaptive strategies are more strongly related to
psychopathology than adaptive strategege This may indicate that the presence aof
maladaptive emotion regulation strategy has a more negative impact on mental health than the

absence ofarticular adaptive strategie&l@lao, NolenHoeksema, & Schweizep010).

In one of our stues (Marsova 2016; results presented as a diploma thegig)found that
adaptive (cognitive reappraisal) and maladaptive (suppression) emotion regulationestrateg
mediatel the relationshipbetween emotion and prevailing positive/negative emotivity in 330
healthy adolescent$he level of emotional awarenesas not found to have any influence

this relationship Results are summarized in Figure 1.
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4,6
EMOTIONAL AWARENESS

1

0,083 -0,078
Reappraisal Suppression
4,1 3,4

0,993 0,172 -0,223 0,994

0,298 0,114

Positive emotivi Negative emotivi
s 3,7 g Y 3.7

0,850 0,957

Figure 1 The path analysis of emotional awareness, emotional regulation strategies, and

positive and negative affect

It can be concludkthat achieing adaptive emotion regulatiaa the main goal of education,
psychotherapyand any health promotion prografhe emotion regulation process is distinct

from the emotion generation proces®th conceptually (the latter precedes the former) and
neurophysiologicallOchsner, Silvers, & Buhle, 2@). Emotions are the primary target of
emotion regulationTo understand how emotion regulation worikss necessary to hawmn

idea of how emotions are generated and how these automatic action programs are translated or

transformed taarious leved of conscious experienge the form of conscious feelings.
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Thenature of emotions

The nature of emotions: from survival circuits to emotions

It is clearthatanorganisnds ability to determine the adaptive significance of stimuli is central
to survival. This is the cader bothphysical and psychological adaptation (Elliot, 2006)e
humanbody is a highly integrated systethmat consists of multiple subsystems winrgx asan
integrated whole to sustain life. An important category ofdifetaining brain functions atlee
survival circuits involved in defendenergymaintenance and nutritional supglluid balance,
thermoregulation, and reproductigbeDoux, 2012) Survival circuits have their origins in
prehistoric mechanisms that were present in early life fofimesse @inctions can be recognized

at a basic level evan singlecell organisms such as bactesdichhas the capacity to retract
from harmful chemicals and to accept chemicals that maMgtional value (Macnal®&
Koshland, 1972). These general functions of life linked to speuwifi circuits are highly
conserved across vertebratain structures and associated behavior in reaction to the internal
and external worlgDamasio & Carvalho, 2013; LeDoux, 201R) general, the main function

of survival circuits is to maintain homeostasis. On the most general level, the activation of these
circuits is manifeted as approach or avoidance behavior. Activation of these neural circuits

|l eads to triggeroing fAaction progr ams

Damasioand Carvalho (20134efine thee action programas aset of innate physiological
actionstriggered by changes in the internal or external environments and aimed at maintaining
or restoring homeostatic balance. The actions include changes in viscera and internal milieu
(for example, alterations in heart rate, breathargl hormonal secretiorgtriated muscle (for
example, facial expressions and running) and cognition (for example, focusing attention and
favoring certain ideas and modes of thinking). Action programs include drives and emaotions.
Drives are aimed at satisfying basic, instincqiaysiological needs. Example$ such needs
include hunger, thirst, care of progeapdattachment to mates. Emotions are action programs
largely triggered by external stimuli (perceived or recalled). Examples of basics emotions are
sadness, angesurprise, fear, disgusand joy (Ekman, 2007). On the most general level,
emotional respaes appear to be organized terms ofa few fundamental dimensions,

including valence and aroug&tussell, 2003; Osgood, 1969; Osgood et al., 1975)

3 This topic was elaborated in detaw2 YI yX wodxX {@SGft {1 adX 5FYo2NE{!t 2
bSdzNRPLK&aAz2f238 2F RSTSyOS oSKI @iCestadSlovebstadey@fabié, A 2 { 2 3
110(2), 96104.
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The nature of feelings: from emotions to feelings

Action programs (emotion and drives) are triggered automatically, without cossmatrol

from theexternal (perceived via exteroceptive senses) or internal (via interoceptive system)
stimuli thatare continually monitored in topographical homeostatic maps in the brain. Changes
in the internal environment (e.g. heart rate, levels eftabolites, high blood osmolarity, the
degree of contraction of visceral muscles) are displayed as neural interoceptiv€ hzaqges

in theexternal world are monitored as neural mapheéxternal worldDamasio& Carvalho,

2013) These topographical maps are also in many cases phd@{ecutive neural network
triggering corrective homeostatic actions with the afneorrecing homeostatic deflectiofis
Changes irthebody state induced via action progisane sensed by the interoceptive system,
displayed in sensory maps of the bpdynd may be experienced consciously as feelings
(Damasio, 1999). Damasio says that feeliffg®vide a subjective experiential window into

the processes of life regulatidand fiallow a glimpse into ongoing homeostatic regulation,
ranging from basic processes such as metabolism to complex social eradtisprocess is

shownin Figure 2.

4 Presentedn more detd in the chaptefiNeural systems involved in generating andnitoring emotions: from

homeostatic regulation to conscious feelings
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Figure 2 Drives, emotionsand feelings (Damasi& Carvalho, 2013)

The core valuation of the world: fgood for meoversus fbad for meostate

The subjectively experienced feelings associated \&ithivatedaction programs(emotions,
drives,andimplicit homeostatic programserve as oareintegrated witlthe motivation state

associated with action/behavidm.this contextemot i ons can be viewed as
predisposeeopleto act in a certain way (Frijda, 198 Bach object is valuated @rding to

its feeling tone, which falls into one of three categories: pleasant, unpleasant, or méatral.
approach and avoidanoesponsesepresent the fundamental motivational forttegorganize

the behavior of every living organismn theplanet. Even a singlecell amoeba is equipped

5> Approach and avoidance concepts and constructs hese utilizedacross a range of scholarly disciplines,

theoretical traditions, and empirical content areas. Scholars have made useppirteekavoidancedistinction

for well over 2000 years. Elliot (2008) states thdirst appeared in the writings of the anci@reek philosopher

Democritus of Abdera (46370 B.C.E.). Democritus articulated an ethical hedonism in which the immediate

pursuit of pleasure and avoidance of pain were prescribed as the guide for human action (pp. 4). William James,

in his classicPrinciples of Psychology descri bes pleasure and pain as #dAspr
a Atremendous reinforcero of behavior and pain a At
conceptualized pleasure and pain as unique psychiertsrbrought into consciousness by sensation, emotion,

and cognition. The approach to pleasure and the avoidance of displeasure are basic motivationatiértgiesg)
psychodynamicactivtyi n Si gmund Freudo6és theory. Hs@ thedeigovidedle d t he
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with at least some basic form of approasoidance mechanism that produces or regulates
movement toward potentially beneficial stimuli and away from potentially harmful stimuli
(Schneirla, 1959). Lewin (1935) describd#te approach motivation as the energization of
behavior by, or the direction of behavior toward, positive stimuli (objects, events, possibilities),
whereaghe avoidance motivation may be defined as the energization of behavior by, or the
direction of behvior away from, negative stimuli (objects, events, possibilities). This process
bet ween sti mul i an dctualstadeipreserit momatatriggers ebaviarf t h e
is described in Figurd. Avoidance or approach as a behavior can be triggered automatically
without conscious processingawareness dhecore evaluationthattrigger the behavior. For
example, we can jumaway from asnake in the forest and then find out that it was juste tr
branch on thground(automatic avoidance) or we can decide not to go to the forest because of
a bad feeling (conscious avoidance). In both cathes survival circuits were activated. The
differenceis in the time dynamics andhe level of conscious prcessing ofsurvival circuit
activation. For instance, the approach motivation could be activated by stimuli with high
valence ananediumlevel arousal, and the avoidang®tivationcould be activated by stimuli

with negative vaince and high arousal

representing what the person should do, and the conscience, representing what the person should not do.
Elaboration of this theory of motivation is more explicit in the work of Edward Thornike. hi s @Al aw of e
he described how rpenses followed by satisfaction are more likely to appear and responses followed by
discomfort are less likely to be presented. Ivan Petrovic Pavlov describes his observation about two types of
reflexive responses to stimuli, an orienti@gponsdéoward he stimulus and a defensive response away from the

stimulus Burrhus Frederic Skinner, in his theoryagferantconditioning,distinguished between reinforcers that

strengthen responses and punishing stimuli that weaken responses and differentiatedrpiodétircement (the

provision of a positive) from negative reinforcement (the removal of a negative). Raymonddesttetbes two

basic motivesthe innate motives of exploration (an appetitive motive) and escape to security (an aversive motive).

It is evidentfrom this short historicabverviewthat the approachvoidance distinction has been elaborated in all

the major theories explaining behavior.

We applied this theory in a study that exanggined chi
Svntl §k, M. , Hodoval, R. , Dambor sk§, A., Pil 8t , M. , R
of the text of cigarette package health warnings on
vyvol ang textowdrmiv &nd®rmaivorntan2aebbal ech tab8kovich virob!
adol e LeskadlovErska Pediatrie, §3), 7891.
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(external X |— Survival circuits —»| (emotions or conscious
internal) drives) state

Figure 3 The processrdm stimuli to motivation

Emotional awareness: the conscious levels of experience

It seems clear thdhere arealwayssome conscious feelis@ssociated witlthe processes of

life regulation(Damasio, 1999)Emotion is anultifaceed phenomenon and conssif sets of
physiological (autonomic, immune, endocrine), motor (movement, facial expression),
cognitive and subjective changes that arise from conscious or nonconscious core valuations
dependhg on stimulus charactetiss, contextandthei ndi vi dual 6s current
(Etkin,B¢ c h el , , 2815)@ is thaspossible tobe aware of the different levels of this
phenomenonThe level of emotional awareness varies interindiviguahd intraindividudl

as a function of disposition, individual experienaed learning (Lane & Schwartz, 1987).

Emotional awarenesscanbedeéd as t he extent to which one
own emotions (Moon & Berenbaum, 2009). It represents the ability to consciously perceive and
be aware of emotional states as well as the ability to match emotional experiences with
appropriatesemantic categories. Interoception refers toctiescious experiencingf internal

bodily changes (Garfinkel et al., 2015). It is clear that conscious feelings originate from the
perception of the bodily sensations and their dynamic changes (Damasio, 1999) and that the
ability to consciously perceive and be aware of sonatcponents of affective statesbisth

the basis ofin authentic experience of self (Dolhanty & Greenberg, 2007) and necessary for

adaptive emotion regulation (Gross, 2014).

Interoceptive sensitivity to the somatic component of emotional siggraafsecesary condition
for higher cognitive/verbal processing of emotions. It means connecting specific symbolic
representations (verbal) with specific classes of somatic states (Dama$ip,(9%he other

hand, the inability to become aware of this componeditzagieficit in its conscious and verbal
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processing can intensify and prolong an unwanted emotional state-{8tdma et al., 2010;
Ciarrochi, Caputi, & Mayer, 2003)

Lane and Schartz (1988uggestthe cognitivedevelopmental theory dévels of emotional
awarenesgLEA). The authors posited five levels of emotional awareness, with each level
representing a hierarchical increase in differentiation and integration from the previous level.
According to this theoryit is possible tdifferentiak our experiencs: the implicit expression

of affective arousah the form ofphysicalsensations such as heart rate, breathingsweating

(LEA 1); action tendencies representedbasic motivational states such as idaace or
approach (LEA 2)explicit representation of affective arousal as distinct feeling states such as
sadness, happess andanger(LEA 3); a blend offeelings at one timesuch as happy and sad
together LEA 4); andawareness of different blendsfetlings inthe self and theis (LEA 5).

The peripheral physiological arousal/somatic sensations and action tendencies associated with
emotion are implicit in the sense that they occur automatically and do not require conscious
processing to be executed. If conscious attensdiocusedonly on a somatic sensation or
action tendencies, emotion is implicifo be able to name it as a basic emotiequires
processing at higher levelsEA 3, LEA 4, and LEA Sareconscious emotional experiences at
different levels of complexitythey reflectexplicit emotion awarenes$heLEA theory puts

implicit and explicit processes on the same contin(iuame, 2008)Individuals may differ in

the level of emotional awareness they are capable ariyainoment. Each level represents a

diff erentcompaent ofthe emotionalexperienceand each level is alsmpotential object of

emotion regulation.

Greater emotional awareness is associated with higherepelited impulse control (Lane,
2000), greater openness to feelings (Lane et al., 1990)adridgher level of weklbeing
(Ciarrochi et al., 2003)n contrast, dwer leves of emotional awarenesgerefound in patients

with borderline personality disorder (BPD; Levine, 1997), posttraumatic stress disorder (PTSD;
e.g., Frewen et al, 2008), obesity, anor@da/osaand bulimianervosge.g.,Bydlowski et al.,

2005; Bernatova& Svetlak, 2017)and varios psychosomatic diseases (Sulicana, et al.,
2005).1t seems that emotional awarenissan important aitity necessary for adaptive emotion

regulation, weHbeing and mental and somatic health (Lane, 2008).

In the context of this thesig is important to mention thathysicaland emotional awareness

are among theomponents proposed to describe the mechanisms through which mindfulness
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has positive outcomes on healfisubaie et a].2017;H°® | z e ]2 Oeltl ;a IL.-, 2088z et
Tang et al.2015)

Neural systems involved in generating and monitoring emotions: from
homeostatic regulation to conscious feelings

Many regions in the brain are included in genegadiives and emotions. These areas can be
found at different levels of theentral nevous systemThe most frequently mentioned areas
that are key in the core evaluations of internal and external stimuli include theaeaeg/the
ventral striatum, the ventromedial prefrontal cortex (vmRB@Y the insular cortex (Ochsner
et al, 2012).

The amygdalaeare responsible for fast and automatic respotsa@aversive stimuli without
conscious control, and they are responsible for the expression of fear. The revolutionary studies
by Joseph LeDoux in rodents (reviewed in LeDoux, 2012) and furattioraging and lesion
resulsin human studies (Whales Phelps, 2009) show that the amygegd&ay a key role in
Pavlovian defense conditioning.

The ventral striatum (nucleus accumbens) is involved in learning which cues (ranging from
social signals, lig smiling faces, to actions, to abstract objects) predict rewarding or reinforcing
outcomes (@oherty, 2004).

The ventromedial prefrontal cortex (vmPFC) askey structure for integrating affective
valuations of specific stimuli generated by the amygsiatal ventral striatum and inputs from
other regions, includinghe medial temporal lobe memory systetist provide historical
contextfor the stimulj and also inputs frorthe brainstem motivational and prefrontal control
areas (e.g.dorsolateral prefratal cortex dIPFQ that provide information about current
behavioral goals (Ochsnet al, 2012;Etkin et al, 2015). The vmPFC has direct reciprocal
connections with appraisal systems such as the amygaiathventral striatum(Ochsner&
Gross, 2005).

The insula, whichs a higher order topographic map thfe body state via interoceptive input
integration (Craig, 2009), has also been implicated in negative affective experience in general.
The posterioianterior functional gradient in the insplaith posterior regions associated with

primary representations of sensations from the body and anterior regions associated with
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interoceptive awareness of the body and in motivational and affective bad®enescribed
(Critchley et al., 2004)The integrabn successively includes homeostatic, environmental,
hedonic, motivational, socighnd cognitive activity to producefglobal emotional momeat
thatrepresents the sentient self at one morretitne (Craig, 2009)Duquette (2017) made an

exciting attempt to integratineseneuroscientifidindingswith psychotherapy.

The brainstem structuresuch as thewucleus tractus solitarius, area postrema, parabrachial
nucleus, ventral tegmental area, other monoamine nuclei, substantia nigra mddtiedeus,
periaqueductajray, thedeep layers of the superior colliculus, and the hypothalamus (Damasio
& Carvalho, 2013) are also involved in generating corrective homeostatic actions. These
interconnected areas generate basic actittvad are subsequély monitored via the
interoceptive system and topographically mapped in the brainsténermapped at the higher

floors ofthe central nervous systdi@raig, 2002; 2009).

The nucleus tractus solitarius, parabrachial nuclepsriagueductal grayand superior
colliculus display topographic maps of body states and represents the first order level of
monitoringthat Damasio (2003)ermsthefi pr-o ¢ lof 0 . At the | evel of
few areas are describ#uatplay key rolsin conscious awaress of whats happeningn the

body in the present moment (Damasio, 2003; Craig 2002; 2009; Critchley et al., 2004). The
insular and somatosensory cortices are topographically organized maps of the body, and thus
provide neural substrates of secarder level of monitoring of conscious feelings. The
anterior cingulateortices(ACC) also exhibit a mapped organization (Etkin, Eg&eKalisch,

2011). However, it is moreritical in emotional regulationHtkin et al, 2015). The dorsal
regions of theACC are involved in monitoring the extent to which current reappraisals are

changing emotional responses in the desired direction (Botvinick, C&heameron, 2004).

The feelings we perceive from our bodies include temperature, pain, itch, tickle, senslial to
muscular and visceral sensations, vasomotor flush, hunger, thirst, air hunger, and others related
to the bodyds state. The mai n p a-algicssensationi nt er
(temperature and pain perception), visceral sensa@od partly proprioception. This
information isobtainedviathemain interoceptive pathways such as vagus nerve and the lamina

| spinothalamacortical pathway. The lamina | spitbalamacortical pathway is an afferent

way conveying both thermalgic and cemosensory information from most tissues of the body

to the spinal cord and brainstem (trigeminal nucleus). The vagus nerve carries signals from

visceral systems (cardiovascular, respiratory, gastrointessindlgeniteurinary systems) to

28



the nucleus tratus solitariusin the lower brainstem. Additional structures involved in
interoception are the circumventricular organs as specialized staiotwok/ed in homeostatic

functions, such as energy metabolism and water balance (Dagn&siovalho, 2013).

Structures including the amygdelarentral striatumventral pallidumand other parts dhe

basal ganglia and basal forebrain sectors are key structures in generating homeostatic actions
such aghe core evaluation of stimuli salience (ventral striatianyithe triggering of motor,
endocrineand autonomic actions (amygdaloid nuclei). These emaggmerating areas do not
appear to represent topographic maps of the body. However, the dbggrgenerateare

monitored at many levels of the nervous sys{®amasio, 2003; Damasgo Carvalho, 2013).

Emotion regulatiomprocess: from emotions to their regulation

The conceptual framework of understanding emotion regulation

The process of valuation is at the core of emotionsacéion program/emotion is automatically
activated whenever wancounteexternal or internal biologicigl significant stimuli.Fromthis
perspective, an emotion can be described as a perdegtioatiori action (PVA) sequence
(Figure 4; Ochsner, 2014) in wh input from the external or internal world is perceived and
valued. The result of core valuation triggers the set of action programs (emotion, drives) that
alter the homeostas{physiological and psychological) general. The effect dhe action is
perceived viaa feedback loop. For example, air hunger (the urge to breath) motivates
awakeing from sleep (internal stimuli)fear might motivate avoidance of a dangerous

situation andjoy may lead to an individual repeating an action/behavior.

| Perception p-| Valuation p( Action

Figure 4 Perceptioiivaluation action (PVA) sequencé-igurel; Ochsner, 2014tkin et al.,
2019
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The amotion regulation process is started when the action/emotional reaction itself (the action
output of an emotionakactivity PVA sequence) becomes thgyéd of another PVA sequence
(Figure 5) or when there is a conflict between different emotigrattivity PVAS in

determining behavior.

Emotion is a multifaceted phenomenon tise effect of emotion regulation can be seen across

all modalities ofemotional respases including behavior, physiology, thoughts, and feelings.

Each modality or level of emotional awareness is a potential trigger of emotion regulation. On

the most general level, emotional responding appears to be orgamitedns ofa few
fundamental dimensions, including valence, arousal, and appavaahancegRussell, 2003;
Osgood, 1969; Osgood etdl975) The i nfluence of emotion reg
states is therefore likely to be similarly dimensional. In other words, emotion regulation may

not be so much concerned with getting people in or out of discrete emotional statesdike ang
sadness, or joy. Rat her , emotion regtéation
mentioned dimension&oole, 2009.

»-| Perception »| Valuation »| Action
Perception | Valuation »| Action

Figure 5 A valuation perspective on emotional reactivity and regulgtakin et al., 2015)
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The process model of emotion regulation

The process model of emotion regulation Gross (1998) is perhaps the most widely used
model to date.The model highlights five pointslong atemporal dimension at which
individuals can regulate their emotions. These five stages represent five fantiiesrabtion

generation andegulation process (see Figuie

Antecedent-focused Response-focused
Situation Situation Attentional Cognitive Response
selection modification deployment change modulation
l Y Y Y \
| Situation | | Attention | | Appraisal | | Response

[ )
14

Figure 6 The process model of emotion regulation (Gross, 1998; 2014)

The movement in the figueom left to right representhe process bemotion regulation in

time. The feedback arrow shows that each selected emotion regulation strategy changes the
primary stimuli and thus the triggering situatidinis thus possiblestchange the inner and outer
reality by changng its valuationor its modulationin the context of this thesidiis part of the
emotion regulation process significant for categorizig mindfulness practiceA process

model is a tool enablinghe analysis of theemotiorgenerative process beyond emotion

regulation.

Situation selectionis the first step in this processréflectsthe fact thait is possible tahoose
the situation which is or isot associated with desired emotiof®r examplewe can call a
friend with whom we can have a good tiared who always makes us laygVe canturn off a

televisionprogram because ah unpleasantigcaryplot.

Situation modification refers to directly modifying a situation to alter its emotional impact.
For instance, while writing an article, we can jump to less demanding parts to avoid frustration
or anger. Althougisuch strategieareundoubtedly effectivel¥favis, Gross& Ochsner2011),

they can balifficult to study(Ochsner, 2012).
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Attentional deployment is the process of directinattention within a given situation to
influence emotions (Gross, 2014). One of the most comstmtegiesof this emotion
regulation processs distaction.For example, wcanfocus our attention on something positive
that is unrelated to the focal emotion or emotional stimslush(asnner thoughtaindfantasies
or somethingoutsidethe stimulu} in order to distracburselves.We might distract ourseles
from theunpleasamtessof removing an adhesive bandagg counting tres outthe window or
by listening to music or singing silently. The second most commonly studied strategy is
selective attentionwhich involvesshifting the focuf attention toward or away frostimuli

or their attributegOchsner, 2012). For example, smokers do nothedeealth warnings on the
cigarette packagd.hese types of strategies diffieom situation selection in that they do not
involve physically aleringthe proximity or relationshigo an emotional stimulus, birtstead

they manipulatattention so as tchangethe emotional response.

Cognitive changerefers tothe selection of situation meaningf. is possible tochoose the
meaning ofa situation. An example is the central idealofotherapy when people areno
longer able to change a situatidhey are challenged to chandgieenselves (Frankl, 1963).
Cognitive change can be appliedanexternalcondtion (e.g.,filt does not matter thahe car
is broken, Icango on foot, which is healtldy or to an internal situation (e.di\Writing this
habilitation thesis is a gift and opportunity to stillg topic ofemotion regulationn depthd).

The most commonly studied cognitive chastratey is reappraisal (Ochsner, 2012).

The last group of emotion regulatory processessponse modulationThese arattempts to
influence emotionsfter they already have been trigger&kamples includethe strategy of
using relaxation to relieve anxiety or using alcohol to reduce physiological responses such as

cardiac hyperactivityThe most commonly studiedrategy in this groujs syppression.

At the broadest level, Gross (2014) distinguishes betwe&tedentandresponsdocused
emotion regulation strategiedntecedenfocusedstrategies ngresent whatever we defore
the emotion responsgpeas and changeour behavior and peripheral physiological resggn
Such strategiemclude the first three stagestbk process modekituation selectionsituation
modification, andettentional deployment. An example of an antecedetuised regulation is
not watchingthe online news to protect ourselsfrom anxiety.Responsdocusedstrategies
refer to processethat are activatel whenan emotion is already underwayhese strategies
includecognitive change anasponse modulation. An example of a respdasesedemotion

regulationstrategyis hiding our anxiety and fear froraur childrenwhentaking themto the
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doctor. The operational definitions of each process as used in different sardi@s the
systematic review and megaalysis byWebb et al. (2012)summarized inTable 1. They
describethetaxonomy of emotion regulation processdefined in Gros® modé, which maps
the relationship between emotion regulation processes and specific emotion regulation

strategies and strategy subtypes.
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Table 1A taxonomy forlinking emotionregulationprocessesvith specific strategies andtrategysubtypeg(Webb et al., 2012)

Process Strategy Subtype Definition

Attentional deployment Distraction Active positive The instructions explicitly direct participants tbink about something positive that
distraction unrelated to the focal emotion or emotional stimulus, in order to distract themselves.
Passivepositive Participants are provided with emotionally positive materials or a task that is positiv
distraction unrelated to the focal emotion or emotional stimulus.
Active neutral The instructions explicitly direct participants to think about something neutral tr
distraction unrelated to the focal emotion or emotional stimulus, in order to dish@tiselves
Passive neutral Participants are provided with materials or a task that is neutral and unrelated to th
distraction emotion or emotional stimulus.

Concentration

Concentrate on feelings

The instructions direct participants to attendfocus on, make judgments about, or rel
their emotional experience.

Concentrate on causes
and implications

The instructions direct participants to think about the causes, meanings, or consequ
or the reasons for their feelings.

Concentr&ei mixed

The instructions direct participants to concentrate on feelings, causes, and implicatic

Cognitive change

Reappraisal

Reappraise emotional
response

Participants are instructed to interpret the focal emotion in a particular manner. For ex
participants may be told that the emotion is normal or that they should accept or no
the emotion.

Reappraise emotional
stimulus

Participants are instructed to reinterpret the emotional stimulus (the context or the ¢
the emotion). For exang participants might be asked to imagine that a negative ever
a positive outcome.

Reappraise via
perspective taking

The instructions ask participants to alter the impact of the emotional stimulus by ado
more or a less objectiveerspective. For example, participants may be asked to im:
themselves in the situation depicted or may be asked to be objective or to view the s
as detached observers.

Reappraisdlmixed

The instructions are framed such that the strategyddaublve reappraisinthe emotional
response and/or reappraising the emotional stimulus and/or reappraisal via pers
taking.

Response modulation

Suppression

Suppress the expressio
of emotion

Participants are instructed to hide the way that Hreyfeeling (e.g., not to smile) and &
told to act in such a manner that an observer could not guess how they are feeling.

Suppress the experienc
of emotion

Participants are instructed to control their emotional experience. Participants are
control or not allow themselves to experience the focal emotion.

Suppress thoughts of
theevent eliciting
emotion

Participants are instructed to control thoughts of or not allow themselves to think ab
emotioneliciting event

Suppressicimixed

Participants are instructed both to hide the focal emotion and to control or not
themselves to experience that emotion.
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Nonconscious regulation of emotion

There are manintentional, conscious forms of emotion regulatiSignificant evidencdrom

clinical practice and empirical studishowthat emotion regulatioand self-regulation hae
nonconscious/implicit/automatic forms that operate independently of conscious control (see
review in Bargh & Williams, 2007). Gyurak aidkin (2014) conceptualize emotion regulation

as occurring along a spectryfrom conscious, effortful, and controlled regulation (which they
call explicif) to unconscious, possibly effortless)d automatic regulatian(implicit). Bargh

and Williams (20@) defined mnconscious emotion regulatifas the unintentional, automatic,
and relatively effortless control of oneos
evocative events ®he implicit emotion regulation mode is essentialtf@understanding of

mindful emotion regulatiorespecially after longerm training

In their dual process model of emotion regulatiGyurak, Gross and Etkin, (2011) report
various implicit emotion regulation strategissch agheregulation of emotionatonflict and
congruency effect, anticipatory resgeto emotional stimuliand errofrelated regulation. For
the purpose®f thisthesis themost importanaireextinction and habituatioregulation and the

influence of goals, values, belietnd attitués onemotionregulation.

Extinction and habituation

Extinction and habituatioarebasic forms of learning also shared with invertebrate animals.
These strategies are crucial for adaptive resgsino emotional challenges. These processes are
blended with implicit and explicit emotion regulation processes (e.g., Olsson & Phelps, 2007).
Extinction involves the repeated presentation of a conditioned stimulus p@S)ously
associated with aversiveirauli (unconditioned stimuli, UChnd able to trigger defesive
behavior in the absence of the aversive stimdlhrough repeated presentation without an
aversive outcome, a new inhibitory memory is formed between the harmless stimulus and
absence of amversive outcome, such thlte conditioned defensive reaction is no longer
elicited.Extinction can happen without conscious awareness. However, congcegistering

the extinction process facilitateextinction (Lovibond, 2004). It is very importanorf
psychotherapy process Oneelementis the patierts experience adsafe relationship witthe
psychotherapist and the secagldmentis the verbal reflection of it. Conscious framing can

then facilitatethe process of fear extinction in expositionsignificant others.

35



The neural circuits supporting extinction inclutie ventral anterior cingulate cortex (VACC)
and the amygdala. Specifically, the vVACC and vmPFC reduce fear resp®rissough
interconnection with the amygdaland hippocampus during extinction learning and recall of
extinction memories (reviewed by Gyurak & Etkin, 20IMe vACC is a neural correlate of

the regulation of emotional conflict (Egner et al., 2008). More successful extinction is
associated witlacivation of the dorsal anterior cingulate cort@dACC) (Milad et al., 2009).

Habituation isan adaptive reduction of the initial response to biolodycaignificant stimuli

that is ndongerassociated with reward or punishment. The activithefmygdalae decrease

as participants are exposexpeatedlyto the new stimuli (e.g., Hare et al., 2008). ThaPFC

and vACC also playmportant rols in habitation (Heilbronner & Hayden, 2016). Duritige
habituation procesghe activation of thevmPFC and vVAC is negativly correlagd with
amygdala activity (Hare et al., 2008). Extinction and habituation are protieasasampaired

in peoplewith PTSD and GAD. The decreased activity of vmPFC and vACC and increased
amygdala activity at the same time hasrbespeatedly documented in people with emotion
dysregulation (Ochsner, 2012).

The influence of goals, values, beligfand attitudes onemotion regulation

The primary function ottitudes is to provide a rapid assessment of objects in the environment
to facilitate appropriate behavior in a timely fashidar(es, Kirkland& Cunningham, 2014).
Attitudes, goalsand beliefs can be implicit and they can be activated automatically. Fazio et
al. (1986) in the context of the findings of numerous experimeanticaing that lexical
decisions for concepts associated with the prime were facilitated by exposure to the prime (e.g.,
Schneider & Shiffrin, 1977)showed that that a similar priming effect is apparent for attitudes.
Studies from this area hawencludedhat attitudes, goalsnd beliés automatically influence
whatis perceivel, howit is interpreed and howit is evaluate (reviewed by Fazio, 210).

For example, Tamir et al. (2007) documented that the habitual use of emotion regulation is
related toan individualss implicit theories about emotions. Mindfulness is also an implicit

theory about emotions in somespectsSome peoplgiew emotions as dtia and unchangeable

(entity theorists)andsomes mor e transi eabl add ¢(housr éme ega
In their longitudinal study,Tamir et al. (2007jound thatthe beliefs ofentity theoristswere

related to lower emotion regulatioself-efficacy perceptionsand less use of cognitive
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reappraisal. These resuitglirectly support the notion that educatialonecan have an effect
on emotion regulation. It also indirectly supports the hypothesis that awacém®esstions as

transientevens in the stream oéxperience ig more adaptivetrategy

Explicit T implicit emotion regulation continuum

Frequent use oén explicit strategy can quickly render the initiation of the strategy more
implicit during regulation, thus making it maraplicit over time (Gyuralet al, 2011).In terms

of reinforcement learning, experience with concrete emotion regulation strategies influences
howthe emotions will beegulatel. Reinforcement learning has essentiatole indeveloping
egodefensemechanism (McWilliams, 2011 p. 113, which are excellentepreserdtions of

implicit emotion regulation strategies. Several recent studies show that the habitual use of
reappraisal strategies for emotion regulatiomanseffective mediator between emat® and
positive psychosocial outcomes (Gross & John, 2003; Magar, Phillips, & Hosie, 2008; Richards
& Gross, 2000). Williams et al. (2009) documented that nonconscious reappraisal primsng help
those who do not spontaneously use reappraisal strategiesriernotion regulation attempts

to a greater extent than explicit instructions to reappraséd. Mauss et al. (2007) revealed

that people who habitually reappraise their emotions respond more adaptively to an emotional
stimulusthanthose who use reamisal strategies less frequently. Concretely, low reappraisers
report experiencing more anger and negative emotions and have a worse cardiac output profile
than those who use reappraisal more dusigations triggeringanger.These studies have
documentéd that emotion regulatory goals, attitudes, values, and beliefsffective and

important forms of implicit emotion regulation (Gyurekal, 2011).

Implicit emotion regulation strategiekat were explicitinitially are accessible to conscious
procesing. The paths to awarenesdlwdse strategiesan be mediated through psychotherapy
and mindfulness practice as welwarenessdepends on the level of automaticity and the
meaning and the power tdie precedinggmotionto which the strategys aresponsdthis is
especiallytrue with ego defese mechanisms)Implicit strategies such as ego defense
mechanisms, habituatioand extinction can sometimesreventsuch strong and threatening
emotions that awareness of the background of this regulat@imbst impossible withotite
support ofpsychotherapy. In this context, psychotherapy and mindfulness are complementary
to one another, and one follows the other. To be successful in psychotlitesapgcessario

learn some basic aspsof mindfulness (Martin, 1997). To overcome some aversive stades
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often appear during mindfulness practice, support from psychotheramededespecially
with unintegrated traumatexperienceg¢Epsein, 1995).

Thevaluations of emotional reactions may be m@m or learned through experience and they
may be driven by contextual factors or individualgoBle o pl eds pri mary emot |
presumably reflect their emotional sensitivity, whereas their secondary emotional response
presumably reflect emotion regulation (Koole, 2009). Emotional sensitivitffliencedby

any variable that influences p e rirstial re@ational response ta situation, including
temperament, stimuli characteristics, the context of the sityatmhindividual experience
(Koole, 2009). Foexample it is evident that caregivers may play a key role in learning and
regul ating chil dfFeagp e al.e2002pnd id has disbesrstownetrsat
natural environments can promote recovieoyn stressnore rapidly than urban environments
(Van den Berg, Hartig, & Staats, 2007The action output of the emotigrgulation PVA
sequence is the process of emotion regulation itself, which may be carried out consciously or
nonconsciously and may mottially target any component of the emotieredctivity PVA
sequence¢Etkin et al., 2015)

Neural systems involved in emotion regulation

Neurcimaging studies focusing on the neural basis of emotion regulation strategies might
provide particular insights into the understanding of mindfulness as a specific emotion
regulation strategyl'he understnding of which brain areas are activated or deactivated when
people regulate their emotions can helplarstandhe effects omindfulnesspractice. It also

can help clarify whether mindfulness could be described as-@otwp or bottoraup emotion

regulaton strategy.

In general, the neural basis of emotion regulation is found in interactions between a regulation
network, involvingthe prefrontal, parietaland cingulate systems that implement control and
inhibition processes and regulated subcorticalesys such as the amygdalar the ventral
striatum that are involved in emotion generation and affective appraisal. More precisely, the

ventromedial prefrontal cortex (vmPFC), dorsomedial prefrontal cortex (dmPFC), dorsolateral

" This topic was elaborated in deteéfl:v Dt | § k , M., Roman, R., ObeHowdogner T,
you feelfihere anchowd? Neural correlates of emotional awarefjessa k se c2t2te AteN a tad)
emol n2 ho uPsydbterap@2 232-141.
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prefrontal cortex (dIPFCyentrolateral prefrontal cortex (VIPFC), inferior parietal cortex (JPC)

and the anterior cingulate cortex (ACC) are considerdx theneural background underlying

emotion control (Etkiret al, 2015; Dor f el ettal, 2012). It hashéeid 4 ; Oc
repeatedly verified thahe dIPFC plays &rucialrole in all regulation strategies because of its
importance in executive processes, especially for the manipulation of stimuli in working
memory (e.g., Dor f el et adtivation watlinlddferent emidticen d i f f
regulation strategies are presented able2. Srategies associated with increased actiinity
theprefrontal brain regions and their inhibitory influence on emegjenerative brain regions,

such as the amygd&aareclassified agop-downregulatiors (Ochsner, 2012Strategieshat

are characterizeby direct reduced reactivity ¢tfiefi | o we r 0-gemarativie braimregions

without cognitively reappraiskestimuli andwithouttheact i ve recr ui t ment of
regions, such as the PFC (Chiesa, Ser&tflakobsen, 2013recalledbottomup strategies.

The critical question is whether tegpown emotion regulation strategies are alwaysntiost
appropriate, and whether theme other effective forms of emotion regulation that are not based

on topdown mechanis®s

In their valuable reviewktkin et al. (2015) propose distinguisiy between modefree and
modetbased emotion regulation. This conceptual distinction allokes integration of
neuroscientific findings and different modefsregulaing emotions. The distinction between
these two modes of emotion regulation is conceptuedhentiafor explaning the running
process between effortful and automatic emotion regulafibis conceptual distinction also
makes it possible tonderstand what happeduring theprocess of learningna why different
neural correlates are found in various practice stagesndfamess meditation.

Modelfree emotion regulationis primarily based on prediction error feedback. The best
example of this model is fear conditioning and emotional conflict regulation. Through learning
in the form ofclassical and operational conditionjragn implicit emotion regulation modes$
reachedhathelpsgef r o m a i b a dto dfgood fomre@stats. tAtathe @eural level,
fearconditioned stimulus activates regions such as the amygdiagaila, dorsal dACCand

PAG (LeDoux, 2012).

Fear extinction is a different procesavolving activatingthe vVACCi vmPFC during fear
conditioned stimuli without the occurrenceasersiveunconditioned stimuli (e.g., Etkiet al,
2011). Many studies have documented that VAGGPFC activation is a general neural

correlate of fear extinction when fear is inkélol (Lissek et al., 2014). In other words, this is
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the neural correlat®r puttinganindividual into a morefigood for mé state. Concrete emotion
regulation strategies such as attentional deployment or ego defense mechanisms such as denial

are automatilly used to geto aii g 0 o d Ofbtata. me

Modelbased emotion regulatioris associated with an internal model with the afrguiding
experience and behavior. It can be categorized as an explicit emotion regulation. In fact, an
internal model is referenced in all forms of explicit emotion regulation, even though the specific
strategies may differ (e.g., suppression, reapprasdkituation selection). For examplejs
possible touse reappraisal to decrease negative emotignseeking various meanings of
stimulus (such as someonebds tears r1 efeeect i ng
regulation, frontoparietal regionsich asthe vIPFC, dIPFC, PC, pr€MA, and SMA are
recruited (Buhle et al., 2013\n intact working memory capacitg requiredto construct
and/or make use of internal modélhis is pobably one reasatiatchildren with ADHD are
unable to behave accamfjtot h e i r vesha rdommeddations. Schmeichel, Volokhov
and Demaree (2008) describadhegative relation between reappraisal ability and working
memory capacity. Qin et al. (2009) shemhthat acute stress impairs working memory and
decrease dIPFC activity consequently disruptg the ability to reappraie and reduce
autonomic system resporsg@NSr) to aversive stimuliFigure 7 shows the main differences

in emotion regulation neural backgrosnd’he emotion generative structures such as the
amygdala are primarily inhibited with vACC and vmPFC in modede regulation. This is the
most observed neural correlate of extinction, habituation, emotional conflict adapaaiibn
anticipatory respaseto emotional stimuli (Gyura& Etkin, 2014).0n the other hand, emotion
generative structures are more inhibited wiitle lateral prefrontal cortex in modebsed
regulation. This is the most observed neural correlate of cogmimppraisaland verbal
labeling (Gyurak& Etkin, 2014).
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Table 2 The associations between neural structures and concreti®emegulation strategies

Strategy Explicit Study

Cognitive Activation: dmPFC, dIPFC, vIPFC, and posterior parietal lobe Buhle et al., 2014,

Reappraisal Ochsner & Gross,
2005

Distraction Activation: ACC, VIPFC, PC, Left IPC Deorf el et

Deactivation: left and right amygdala

McRae et al., 2010

Reinterpretation

Activation: left dPFC, left vIPFC, OFC
Deactivation: left and right amygdala, reductions in insula activation

Ochsner et al., 20172
Dor f el et
Buhle et al., 2013

Detachment Activation: right dIPFC, bilateral IPC, dACC, dorsal and anterior portions of the mRJF€superior frontal corteX Ochsner et al., 2012

right angular gyrus Dor f el et
Expressive Activation: bilateral dmPFQight dIPFC, left vVIPFC, SMA, Pr8EMA Phillips et al. 2008
Suppression

Reinterpretation
to Expressive
Suppression

Superor frontal gyrus and the posterior part of the middle frontal gyrus was more strongly activa
Reinterpretation as compared to Expressive Suppression. The superior frontal sulcus and the supplemen
area (SMA) were more active during ExpressSSuppression than during Reinterpretation.

Vrticka et al., 2011

Detachment to
Expressive
Suppression

Expressive Suppression produced late vmPFC, dIBRCACC responses, decreased negative emotion behavi
experience, but increased amygdala and amsekponses. Detachment produced enhanced (early) responses ii
amPFC, vIPFCand OFC.

Goldin et al., 2008

Reappraisal to
Distraction

Reappraisal produced activation of OFC as compared to Distraction. Both strategies were successful in
subjective emotional state and lowered activity in the bilateral datgtg

Kanske et al., 2011

Reinterpretation
to Distraction

Both strategies resulted in decreased activation in the amygdala. Distraction relative to Reinterpretation led
increases in dmPFC, bilateral dIPFC, and vIPFC and severaideft clusters in temporal cortex. Distraction rela
to Reinterpretation led to greater decreases in amygdala activation and to greater increases in activation i
frontal cortex,right lateral PFC, and bilateral superior parietal coriRginterpretation specifically activated I¢
vIPFC, while Distraction uniquely activated IdfPFC. All regulation strategies inhibited amygdala activity.

McRae et al. 2010

Reinterpretation
to Detachment

Detachment let to stronger activation in rightPFC and IPC. Reinterpretation showed greater activation in lef
right lateral PFC includingIPFC andvIPFC, but also in precentral gyrus, temporal gyrus and supramarginal

Both strategie showed reduced activation in left posterior insula and left amygdala.

Ochsner et al., 2004

Notes ACC 1 anterior cingulate cortex; amPRCanterior medial prefrontal cortex; dAQCdosal anterior cingulate; dmPRGlorsomedial prefrontal cortex; IPiCinferior
parietal cortex; mPFC medial prefrontal cortex; OFC orbitofrontal cortex; PG parietal cortex; dPFC dorsal prefrontal cortex; dIPFCdorsolateral prefrontal cortex;
VIPFCT ventrolateral prefrontal cortex; SMAsupplemental motor area; A 1 pre-supplemental motor area
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Definition and classification of emotion regulation strategies

Definition of emotion regulation

From the clinical and daily life perspectjueis possible tadefine emotion regulation at the
lowest levelwith examples| look for the positive sidef things | tell myself that there are
worse things in lifel wore my lucky socks the day of the exarmead everything | could find

about it andl hada nice hat bath People useountlessuchreaktime responset deal with
conditions in the external or internal wortbat induce emotion, stres®r stresgelated
emotions.The potential variety of emotieregulation strategies is enormous, given that any
actvity thataffectspeopl eds emotions may be considered
2009). Regardless of how often people are exposed to emotional stimuli, they usually resist
being carried away by thectual immediatemotionalinfluence of the evenDuring emotion
regulation, people may increase, maintain, or decrease positive and negative efdobtmns

2009) The geeral aim of emotion regulation could be definedneeffort peoplemaketo get

closer to the emotional state that thegnt Actions in reaction to emotions should lead to the

achievement of a morfgood for mé@ s dr alessbad for meé state(Etkin et al., 2015)

Emotion regulation is defined as the extrinsicd aimtrinsic processes responsible for
monitoring, evaluating, and modifying emotional reactions, especially their intensive and
temporal features, to acco@gs$(R04 debneseehaiong o a |
regulation as a functional processaitimfluences the intensity, duration, and type of emotion
experienced. Gyurak and Etkin (2014) conceptualize emotion regulation as occurring along a
spectrum from conscious, effortful, and controlled regulation (which they ocatelitit) to
unconsciousand possibly effortless, or automatic regulationp(icit). In its broadest sense,
emotion regulation subsumes the regulation of all states that are emotionally charged, including

moods, stress, and positive or negative affect.

The mentioned studies dew) with the association between regulation strategies and
psychopathology are limited to a few wdkfined strategiedn contrast clinical experience
showsan endless wealth gfossible waydy which people regulate their emotions. To make
the topic easieit is possible task three basic questions:

1) How are emotions regulat@d he answer is concrete emotion processing and behavior

(classification)
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2) Why are emotns regulated The answer ishie goal of the process (personal needs,
goals, experienceand
3) What is regulate@ The answeris every component of emotion (physiology and

cognition).

T h e Aduestolalstas other aspexsuch aghetime dynamic oftheemotion regulation
Thequestiorwas framed witlthe PVA sequence and process model above.

Classification of emotion regulatiddow emotions are regulated

Many different classifications of emotion regulatistrategieshave been proposed. The
potentialnumberof emotionreguldion strategies ifiuge and many classifications are just
phenomenologicalvithoutanexplanation of the underlying procegole, 2009) To be able
to classify mindfulness intervention@semotion regulation strategiese classificatisneed

to be describednd defined

One of the most cited arattually one of the first stigbk to deal with the classificatioof
emotion strategies focused otrasegies for changing a bad moéthayer, Newman, &
McClain, 1994) It described 32 categorigsr methods of changing bad mood Using
exploratory factor analysigt identified six general factors describifygpical ways to try to
change a bad moodactive mood management(e.g., relaxation techniques, stress
management, sex, humandexercise)seeking pleasurable activities ad distraction (e.g.,
humor, engaigg in a hobby, listening to music, avaid thing or people and controling
thoughts),passive mood managemen(e.g.,television coffee,and eating),social support,
ventilation, and gratification (e.g., talking to someae, engaipg in emotional activityi
crying, screaming)direct tension reduction (e.g., drugs, alcohol, sexand withdrawal -
avoidance (e.g., tryng to be alone, avoiding things @eoplg. They also identified three
general groups/factor of strategiesitaties employed for shoiierm energy enhancement:
activity : physical, social, cognitivge.g., ging outside, exerciag, or doing something to keep
busy), reduced activity and rest (e.g., takng a shower, sleepingyr watchng televisior),
caffeine food, and passive stimulation(e.qg.,drinking coffee, eating somethingr smoking)
and three general factors describing strategies used to reduce nervousness, tension, or anxiety:
emotional expression, food, and drugge.g.,alcohol, cigarettes, drugsy music), muscle

release, cognitive control, and stress manageme(e.g., relaxation techniques, g a
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shower or stress management) apléasantdistraction (e.g., shoppinggngagingn ahobby,
sex, reaghg or writing, or exercise). The authors conchaldhatexercisavasthe most effective
moodregulating behavior, anthatone of the beggeneralstrategies fochangng a bad mood
is a combination of relaxation, stress management, cogaitiwaty, and exercise techniques
(Thayer, Newman, & McClain, 1994)

Parkinson and Totterdell 6s (1999) taxonomy
This taxonomy was developed by asking participants to sort 162 relatligtigct affect
regulation strategies into meaningful categories. The primary distinction emerging from this
analysis was between cognitive and behavioral strategies (i.e., between strategies involving
thoughtand those involvinghysical actiol, betweerdiversion and engagement strategies, and
between active distraction and direct avoidance, and for specific -lewadr groupings of
strategies relating to venting, reappraisal, and seeking social support. The results are
summarized inrable 3. These two dssifications are based on factor analysis (the first one)
and rational sorting (the second one), which involves grouping items that share common

features and separating items that differ.

The constructs of coping theory and coping strategied@sel\crelated to emotion regulation
(Lazarus, 1996). Coping can be defined as an indivislwalgnitive and behavioral efforts to
manage stress (Lazar&sFolkman, 1984). In the context of survival circuits and the process
of core evaluation, the experiencestifess is mediated through the experiencanaversive
affect triggered and perpetuated withevent (any perceived object). The key antecedent of
psychobiological stress response is the appraisahat the stressful event is and what it is not.
The physiological stress response chanigés chronic stress through the using of maladaptive
coping and emotion regulation strategies (Ay&rde Visser, 2011, p. 557 very valuable
review by Skinner et al. (2003) found 400 concrete coping strategieprapdsed several
concepts thaare potentially useful for emotion regulation categorizatibhe aithors sortd

the strategiesinto fourteen higher order coping categorigs.addition toproblemfocused
strategies, their classificatismcludedcategorie®f emotion regulation (e.g., emotidocused
coping, avoidance, appraisahdproactive coping). The results thiis revieware summazged

in Table 4.
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Table 3 Classification of affect regulation strategies (Parkin&ofotterdell, 1999).

Cognitive

Behavioral

Diversion

Disengagement

Avoid thinking about

Avoid problematic

the problem situatiors
Distraction Seek Think about Do something
pleasure or somethingpleasant pleasant
relaxation
Think relaxing Do something
thoughts relaxing
Reallocate  Think about Perform a
resources something that demanding activity
occupies attention
Engagement Reappraise (usually Vent feelings

affectdirected)

Think about how to
solvetheproblem
(usually situation
directed)

(usually affect
directed

Seek help or comfor
from others

Take action to solve
the problem (usually
situationdirected)

46



Table 4 Higher-order coping categories (Skinner et al., 2003).

responses that function to control f

Category Definition
Emotionfocused coping vs. problenfiCopi ng that is ai med at managing or al-¢t
focused coping directed at regulating emoti onal respons
Problemfocused coping vs. emotietfiDeal i ng with the reality of the situat:.
focused coping vs. appraisdbcused ihandl i ng emotions aroused by a situat:i
coping emotions aroused by stresse and t hereby maintain affe
appraising and reappraising a situation
Responses that modify the situation |[i Responses that c¢change the situation out

that control the meaning of the strainful experience after it occurs but befoeendrgence o

Accommodation (vs. rigid perseverance

meanng of the problem vs. responsest st resso vs. fAresponses that function mor

function for the management of stress

Approach vs. avoidance ARCognitive and emotional activity that i

Engagement vs. disengagement AfResponses that are oriented toward eit
thoughtso vs. fAresponses that are orient

Control vs. escape i Pr oac tcihvaer gtea kaep p r o alean af thesperson ér situadign iomtrging not to
concerned about ito

Primary vs. secondary vs. relinquishmeniEf f ort s t o i nfluence objective events or

control coping situation vs. rehquishment of contral

Assimilation (vs. helplessness) ATransforming development al circumstanc

AAdjusting personal preferences to situa

Alloplastic vs. autoplastic coping

iCoping directed toward changing the env

Volitional, effortful, controlled
involuntary, automatic coping

'S

Responses to stress that involve volition and conscious bffdhte individual vs. responses th
are automatized and not under conscious control

Behavioral vs. cognitive coping ATaking action or doing someahkagodo vs. i

Social vs. solitargoping AUt i |l i ze met hcecdpeopldvhsaa.t metviodldhee dobiidhe a@laon &

Proactive coping AEfforts undertaken in advance of a pot
before it occurso

Direct vs. indirect coping ACoping i n which anmotar behavior tb ueal withcamstresstul evert.
coping in which Athe organism responds t
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Classification of emotion regulatiohat is regulated an@hy

Emotion regulation can be described from the perspectiwdat people usually do with their
emotion when they regulate it (classification) and in which time manner (process G,
1998; PVA model, Etkiret al, 2015. Koole (2009) offers the classification of emotion
regulation strategiesn terms of their targets and functions. This approach allows the
organization of research findings on emotion regulation strategies in a meaningfulawtiole
also provides framework for the integration of psychological concgpach as coping and ego

defense mechanisms.

Why are emotions regulat@dNeeds, goaJandvalues

The questiomi w h y answeed bythe functions of emotion regulation. The functions of
emotion regulatiorare afundamentatategory for characterizing different emotion strategies,
a category that is independent of which emoetienerating systemutcomes targeted (Koole,
2009).

Needoriented regulation

The first motivational force behind emotion regulation is hedonic needs that are aimed at
promoting pleasure and preventing pafpproach and avoidancare the fundamental
motivational forceghat organizethe behavior of every living organisimon theplaret. Lewin

(1935) described approach motivation as the energization of behavior by, or the direction of
behavior toward, positive stimuli (objects, events, possibilities), whereas avoidance motivation
may be defined as the energization of behavior by, @dtrection of behavior away from,
negative stimuli (objects, events, possibilities). The core valuatimecaiing stimuli operates
automatically on subcognitive and subcortical information processing (eQoux, 1999;
Panksepp, 19997 his kind of enotion regulation often hanimpulsive qualityand it is short

term orientedTiceet al, 2001) In this mode of regulatignve maximze shortterm emotional
benefits at the expense of leteym weltbeing. For insnce,in their three experimentSice,

et al.(2001) found that participants regulated their eorsunder emotional distressy eating

a fattening snack, seekingnmediate gratificationand engaging in procrastinatioBuch
impulsive selregulation dsruptions are uwmly inconsistent with longerm goals.
Dysregulated behavior, such as bieging or norsuicidal seHinjury, often occus during
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times of emobnal distress and it is thus very probably in some casa&ans okmotion
regulation drive by need (Selby, Anesti& Joiner, 2008).

On an attentional levelpeedoriented emotional regulatiors evident in subjects with
repressive coping. When e sibjectsare faced with threatening information, they téad
shift attention tothe positive aspects othe situation (Langen® Morth, 2003) to avoid
unpleasurable feelisgRepressors also haadower level of emotional awareness doder
introspectiveability (Lane et al., 2000Ego defense mechanisms are another example of need
oriented emotion regulation. dgative affed, such as shame, guiland anxiety, can be
activated when an internal or external event violates the preferred vitdve &¢lf. In such
cases, it is necessary for the self to have some mechanism or process to defend itself against the
threatening implications of this evef#.g., Baumeister, Dale, & Sommer, 1998¢nial is a
simple example of this proced3enial is the simple refusal to face certain fadtghese facts

are highly upsetting or represent potential dantagelf-esteem, denial can be principle a

very useful defense mechanigBaumeister et al., 1998}t is fast, automaticand without
conscious control. The distinction between denial and repression, as wéksiep coping, is
sometimesunclearand difficult to distinguish in a meaningful wé@ramer, 1998)The need

oriented function of emotional regulationsdmaodelree emotdn regulation in its background

Although hedonic needs are important, thagnotexplainthe full range of emotionegulation
processes. For instance, social interactions often require people to fiecwiand collected
and hence may lead people to denggulate both negative and positive mo(tider & Erber,
2000)

Goatoriented emotion regulation

The second function of emotion regulatiorgeal oriented. A single verbally reportable goal
or attitude directshis emotionalregulationin combination withbeliefs about the benefit of
particular emotional states. Goatgenerally representa top-down strategy of emotion
regulation.Achieving the goalss mediated by attention (Posn&rRothbart, 2007). In this
context, attentio is a primary target for goariented emotion regulation strategiésis an
example of modebased sttegies.The abilityto usedistracting stimulis a key factor irthe
goaloriented regulation of attention. An exampletlmt in everyday life igelling sad people

to stopthinking aboutsad thingsRecent studies show that concrete distragtoe . g . , AThi
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about a red-errard Jare more effective than simple neutral instrucgne . g . , ADo not
about it o) and even sugpresiondWdgrercet al.v1693;tWegner, t h o
1994; Wegner& Gold, 1995).For instance, selflistraction couldinvolve reading abook

instead of ruminatigp before going to sleep. Clinical researchhas foundthat depressed
individuals have difficuly finding suitable selfdistracters (Wenzlaff, Wegné&r Roper, 1998;

Joorman& Siemer, 2004). Another gealiented emotion regulation strategy is cognitive
reappraisalThis is the processby which the emotional impact of an eveist changedby
changingthe subjective evaluation of,ifor example by using humo€ognitive reappraisal is

the mostfrequently investigated process of emotion regulaticoupled with suppression

(Gross, 2014). Research in affective neuroscience repeatedly reveals that cospptvaisal

is a topdown emotion regulation strategy and reappraisal activates some of the same brain
regions as tasks involving tajpwn attention controlOchsner et al., 2012B5uppression is

another goabriented strategy. It can be focused on the body, thoughts, behawieelings.

Focusing this strategy dhebodyis expressive suppression (Gross, 20i¥yvhichemotional
expressiongre actively inhibitedFor examplewe might take deep breaths keep calmand
suppressthe urge to cry. Studies show that expressive suppression does not prevent the
experience of unwanted emotion, despite the body expression inhibition (Gross, 2014). Chang

et al.(2018) documented that individuals who reported gréatetencies to regulate emotions

via expressive suppression haveager projection biasing memory of negative emotions.
Robinson and Demaree (200 7)adidceepaancy betweeniirex pr e s
experience and outer expression. This canften observed within individual psychotherapy

in which patients manage their behavior based on their inner beliefpasiéxperiences

instead ofon the demands of th@esent moment. The opposidkexpressive suppression is

venting whichis a populastrategyfor controlling anger and aggression (Bushman et al., 2001).
Catharsis theory predicts that venting anger should get rid of it and skiwedefore reduce
subsequent aggression. Although venting is widely recommended, research indicates that
verting anger increases anger and aggression and heightens the activation of angry thoughts

and action tendenci¢Bushman, 202).

Personroriented emotion regulation

This function of emotion regulatida characterized by a holistic foco&hereas needriented

and goaloriented emotion regulation focesly on someaspects of emotional or tasilated
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functioning, persoiriented emotion regulation is related to the functioning of the whole
person(Koole, 2009) Integrationis theprimarysignature of this functiarthe integration and
coordination of different and often antagonistic personality systems (negative versus positive
emotions; body versus mind; tofown versus bottorap processing). Persariented emotion
regulaton is different fromthe neeebriented strategies associated with lgegn benefits
(Koole, 2009).

The research bioole (2009)is in thecountefregulation principlecategorywhich is defined

by Rothermuncet al. (2008) as attentional biases that mmvthe perseveration of current
motivational or emotional stateAccording to thisprinciple, when we experience a negative
emotion, positive information captures our attentiéwsteing the processes of positive
reappraisal and dampeg negative feelings of sadness, frustratiam anger. Counter
regulation is also a highly adaptive mechanism when positive emotions are experienced
allocating attention to negative information when experiencing intense positive emotions
allows for a moréalanced and realistic view the current situation (Schwag&mRothermund,
2014).

Anotherpersonorientedemotion regulation strategy is putting traumatic experience and related
strong emotions in perspective (Van der K8liEisler, 1995).This means tht an emotional
experienceis integratedinto the larger narrative networdf life, and emotions aredown
regulatel through this network The ntegration of aversive emotional experiengég an
essentiaform of emotion regulatiorand it is the key implicit goal of individual psychotherapy
regardless othe psychotheraputic approach.Expressive writing is an example of down
regulatig emotions by integrating theemotional experience ina narrative network/
autobiographical memoryhere is evidence thttisimproves both physical and psychological
health (Pennebake018. Autobiographical narrativeare corsidered toaffect the down
regulation of emotions (Pascuz& Smorti, 2017).Functions of emotion regulation and

differentstrategies mentioned in K model (2009) are summarizedrigure 8.

There isnot yeta clear explanatioof how people resolve conflicts between negmal, and
personroriented functions. Koefs model describes options of emaab regulation and the
individual experience in the process of reinforcement leaynigsical maturation and

spiritual growth determine the ratio and contexthef use otoncrete emotion regulation.
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In general,each integrative wholbody feeling can be reduced dhe basic emotional
dimensionof valence We compare our desired emotions, feelings, beliefs, gaadsattitudes

with our actual stateand the difference is always implicitly or explicitly valuat@tie result

of this core valuati on fiesr amgpdd®rine) Thignotom nega:
is closed to the cybernetic sefigulation model of Carver and Scheier (1981). They supposed

a tendencyo maintain a steady state or equilibriuGiven this overarching goal of maintaining

a steady state, emotional responses represent a brisalenuilibrium that should, according

to the theory, automatically provoke emotia@gulatory responses.

-

turning attention away from negative information or towards positive information

Need-oriented

emotion regulation| SUa€J1ES < interpretative biases

bodily activities such as binge eating or smoking

~
-

distraction through cognitive load

Goal-oriented Strategies < cognitive reappraisal
emotion regulation

bodily activities such as expressive suppression, response exaggeration, and venting

~
-

attentional counter-regulation

Person-oriented

; : Strategies e it : 2 : ; , .
emotion regulation gies < cognitive activities such as expressive writing or accessing autobiographical memories

bodily activities such as controlled breathing and progressive muscle relaxation

~

Figure 8 Functions and associated strategies of emotion regulation (Koole, 2009).

What is regulated: Targets

Emotion regulation is always directed at manipulating emotional response (actions in PVA
model generated by survival circuitgmotion is amultifacetedphenomenorthat can be
described on many levelincluding physiological (autonomic nervous system reactivity,
immunesystem endocrinesysten), motor/behavioral (movement, facial expression), cognitive
(attention, memory, thinkingland subjective (feelgS). Our emotionsdepend on what is
currently available to our conscious awarengsthgprocess from emotion to feelingi. their

developmental theory of emotional awarendsme and ghwartz (1987)distinguishfive

8 Feelings can be classifi@dcognition as well (Damasio, 1999; Schwartz and Lane, 1987).
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levels of emotional experience (describethis thesis in thehapteron emotional awareness).
The inputs for emotional regulation are the first tHesels:somatic sensations (e.g., heartbeat,
sweating), action tendencies (basic motivational statdsasiavoidance and withdrawalhd
basic emotions (g., sadness, anger, fear, joy). Each level of ematierpression can be a

target of emotion regulation.

For examplepeople with social anxietsnay beafraid ofblushing,and they usually want to
regulate just this expression/symptom. In other sageoplemay want to regulate their
unpleasurable thoughts (most often they are aggressive, sextedigious).Among the three
most widely studied emotion regulation mediator systems are attentionekigeywand bodily
expressions of emotion (Koole, 2009). The quediatis regulated@identifies the target

of the concept of emotion regulation.

Integrative model of emotion regulation

Figure 9 presents an integrationtbé presented models. ilitegrates time dynamics, targets,
functions and classifications of emotion regulation. Each inner and etiteulusis perceived

and valuated imfic or e v al u adpleasant, gvarsiver @ausab The result of this
process isnemotion (acon)thatmanifess as a behavioral, physiological, feeljmmd thought
change. These reactions are targets of emotion regulation, which is influenced andbyriven
individual goals, is regulated at some level (body, knowledge, atterdioth)s regulatedith
various inherent or learneshethods(classification). Eactemotionregulation leads to the
change of perceived inner outer stimuli via a feedback loopThe whole process can be
implicit or explicit. Perception is influenced throughtecedentocused strategies (situation
selection, situation modificatiorand attentional deployment). Valuation can be influenced
through cognitive change. Response/action can be changed or modified with response

modulation.
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Situation Situation | Attentional | Cognitive | Response
selection |modification | deployment change modulation
1 1 1 1
1 1 1 1
------------ X 1 t
v Y A/
e = Perception | Valuation Action

&

Inner and outer

stimuli

Behavior
Physiology
Thoughts
Feelings

Figure 9 The integrative model ofneotion regulation
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Mindfulness

How mindfulness relieves human suffering: the relevant origins of
Buddhist teaching for clinical practice

The Buddhist analysis of the nature and origins of suffering carsimmarizedn the Four

Noble Truths.Thesetruthsarefour key insights explaining how to awakend how to find

greater freedom and lasting peace and happiness (Ted&d@taskalson, 2011Buddhism

credits these insights to Gautama Buddhddhartha Gautamaléo known as thBuddha the
EnlightenedOne or The Awakened) wafrom a large clan called the Shakyas in Lumbini (

what is nowNepal). Hebecameprofoundly dissatisfied with the life of pleasure he had been
leading. Hepsedone of t he b as iWhatis thendtimatetpatisiysng way ofs : i
being and howcan weescape from human sufferip@He left his life of luxury and comfort to
achieve enlightenment in reaction to this existential emptiness. At the end of his spiritual
journey, as an act of compassion, he offered thie Roble Truths as a guide for otheegking

amore satisfing life.

With only some exaggeratiort,aould be said that thadividualswho seekpsychotherapy or

MBSR and MBCT are in the sanpesitionas the Buddha was. At the start, they are mostly

looking for relief from stress, pain, sadngssrecurrent depression, rather than the resolution

of some existential diseaseh ey j ust want tostatdSaffeiingistaefiftgood f
stepin seeking a spiritual pathAnyone could be the Buddha&veryoneshares the same
existential emptiness which is covered with the fragile hope of an endless life without suffering.

The denial of transience and the unpredictabilityfefrepresent a deep alienation from reality

and thus fom the self(Epstein, 1995, p. 49). Timaintainthis illusion, peoplespend a huge

amount of energprotectingthenselves from the overwhelming truth that everything will die

at some point

The key concept of Buddhist learningdiskkha a Palf word withno real adequate English or

Czech translation. Dukkha is often translated as suffering, but this translation can be quite
misleading (Teasdal& Chaskalson, 2011)A better translation, as the Buddha probably
thought it i s 0 dthe $ast,dhiatitran$ieantahtingsonrth@ world dre not abilel e c t

to bring the relief of suffering caused by profound dissatisfaction irHdethis reasormany

SPaliisoneofta ancient I ndian | anguages in which the Buddha
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people prefer not to translate dukkha, amohply usethe Paliword. Dukkhais a central
componenbf the Four Noble Truths.

The first Noble Truth

The first Noble Trutlttanbe expressed very simplsufferingdukkhais a key part of life. This

is the universal experience of every human being. We are adl sathe boat together, whether

we areteaches, patients, clients, psychologisbr doctors. All of us share two thingsiffering

andthe simple wish to be happy and not suffer. This realization can help us feel a greater sense

of connection and compassitor all human beings (TeasdaeChaskalso, 2011).

Buddhist teachingshelpfully distinguish three domains or bases of dukkha (Teastlale
Chaskalson, 2011): unsatisfactoriness related to situatiofsrdiharyd obvious suffering,
unsatisfactoriness relateddieange and unsatisfactoriness relateccemditionality.

The Buddha saw that unpleasant or uncomfortable physical sensations or emotional feelings
are inherent in life. He shows thhese sensations and feelirege not in and of themselves,

the problem.Dukkha is a result of the way we radab unpleasant feelings and somatic
sensations. One level of suffering is paimich is inherent in ourvies A second levelwhich
increases sufferings ruminatirg about what painvill meanif areill for a whole monthand

how itwill influencethemoneyin the bank accourthatwe need for summemacation Another
example is depression. The first imaginary arrow of a simple feeling of sadness is transformed
into a more intense and persistent state of depressiem wé add the second imaginary arrow

of ruminative thinking (Teasdal Chaskalson, 2011).

The second source of suffering is our desire for happiness and joy to continue indefinitely. The
third source of dukkha is our unrealistic desire for the worldetpredictable and under our

full control.

A fundamental source of human suffering is the belief that our self anrctsedd experience

exist as an objective structure or object. The essence of Buddhist psychology lies in the teaching
that there is nowgeh thing as a permanent, unchanging self (Olendzki, 2010). We usually talk
about our thoughts and feelmygith faith that they are the truth. We overidepntiith them.

This faith is in the background diie permanent protection of our self. We believe in their

existence so much that we also experience injury when anybodgrsaligigunpleasant about
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us. For exampleyhen anybody says anything that contradicts our own thoughts and feelings

about ourselves.

Viewed asamedicalparalle| the first Noble Truth is the diagnosis. Suffering is inherent to all
human beings. Suffering in its various forimshe symptom or disease for which our patients

seekhelp.

The second Noble Truth

The key insight of theecord Noble Truth is that the immediate cause of sufferintfiba,
which is translated from Pali as craving or attachment to desire. The key messageadride
Noble Truth isthat the &perience itself is not the probletme problem is our relationship to
the experience amalr need to have it be a particular way (Teas8lahaskalson, 2011). The
suffering is generateldy our unwillingness to simply let everythingncluding life,go in its
natural wayWe want to have ourfé (e.g., things, people, relationships, health, youth) forever
althoughlife is uncertainunstable and firite. This attachment is the cause of suffering. The
problem is not inhesatisfaction of our basic needsir existence depends on their satise

and needs likbunger thirst, sexual appetite can be satisfied. The problem is that wetaant
satisfy our needs in some specific way (e.g., | do not yahto have a place to live, | want a
house witha garden), we want to experience satisfatcfr controlled length of time(e.g.,

I'm not grateful for sex and love at this time, | want to experience pleasure constantly) and we
want to be some specific self (e.g., It is not endiegime read the book, | want to remember
it all).

The medicaparallel ofthe second Noble Truth is a description of the etiology of the symptom
being sufferedThe attachment to life and to our notwihow life shouldbeis apredisposing,

precipitating and perpetuating factor of suffering.

The third Noble Truth

The cessation of dukkha comes with the cessation of desire and attachment. As we are the
ultimate cause of ouwwn suffering, we also have the potentialresolve itlt is not possible

to change the laws of life, biitis possible tachangeheresponse to them.
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Themedicalparallel ofthe third Noble Truth is a description of therapy.

The fourth Noble Truth

There is a path that leads from dukkBaiddhst teachingoffer a program of practice, the
Noble Eightfold Path, to bring dukkha to ardeithe Eightfold Path is a set of ethical, mpral

and practice recommendations: right understanding, right aspiration, right speech, right bodily
action, right livelihood, right effort, right mindfulnessnd right concentration (DeSilva, 2014).
Mindfulness is a core component of this path to freedom and awakening (Teasdale
& Chaskalson, 2011).

The medical parallel dhe fourth Noble Trutlis the concrete steps of therapy. Mindfulness is

the primary focus of contemporary mindfulndssed applications suels MBSR and MBCT.

How mindfulness relieves suffering: three strategies for change

Imagine thatyou get an email fromyour boss at 10:00 pm oa Sunday evening. He
unexpectedlyvants to talk about something importammediately orMonday morning. You

are surprised and frightened. You find yourself upset and irritable, dwelling on thoughts about
the email. You think about the reasons for the meetimicreat catastrophic scenariogou
probably start to ruminate arfithd it difficult to fall asleep. People undming mindfulness
training usually rportthat they arencreasinglyable to cope with such situations and to stop
thar prolonged stress reaction. How daméndfulness trainingwork in these situatiors
Teasdale& Chaskalsn (2011) consider three possible explanations for audmnsformation

of suffering.

Change in thefiwhato t ibpaiotes®d

Attention is automatically attracted important stimuli in the environment. Our attention is
reactive, and our minds usually focus on aspects of experience that support suffering. In the
context ofan upsetting email, we may have learned to selectively attend to memories and

thoughts relatedo the origins of the upset (e.gi\What did | do wrong8). Such selective
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retrieval from memory represents ruminative thought pattédmasare thought to be an
important etiological facton depressed or angry emotiofWatkins, 2008).

In contrastto this automatic reactiont is possible toconsciously allocate our attention to
particular objects or classes of objects. For example, we can switch from the habitual disposition
to attend to memories and thoughts related to a distressing email and,, imgeraabnally

attend to relatively neutral sensory stimuli, such as the bre#ttessund in our environment

In that way, we change the contgof our thoughtso thathey ardess likely to create further
suffering (Teasdal& Chaskalson, 2011Maintainng thefocus of attention on the sensations

in the body andnthe movements of the breasithe first step of most MBI training and many

forms of Buddhist insight meditation.

Change infihowo experience iproces®d

To changehe fihowo with whichwe process experience mindful response tthe distress

that isinducedby an unexpectedmail involves a shift from ruminaiy about the ema#ndits
effects and future consequences, to an awaren#sstbbdughts, feelingsand body sensations
known directlyandexperientially, as aspects of experience at the mor8efiering is a result

of our rigid need for experiens® be different from howheyactuallyare,as described in the
second Noble Truth. This process represents tlog-rlated regulation impliciin emotion
regulation strategfEtkin et al, 2015) Mindfulnessmakes it possibleo allow things to be just

as they areA mindful responséo the upset of the email &deliberate stance of letting the
experience of thenoment, the unpleasant thoughts, feelings, and ysdnsations, be just as
they are, tohold the experiencein awareness, and through pure observattonstart to
understand the llknbetween the maab of thinking and suffering (Teasdal® Chaskalson,
2011).This procesgnables th&nowledgethat suffering is the result afway ofthinking. This
knowledge cannot be reached through educaitionyst belived and experienatrepeatedly.

The change ifihowo is shown inthe foundations of mindfulness practjpesentedy Kabat

Zinn (2014, p. 2Q)who states thateven basic attitudes to experience are important for the
transformation of sufferingnonjudging, patience, beginr@r mind, trust, noistriving,
acceptanceandletting go. Shapiro et al. (2006) define mindfulness as an intention to kindly
pay attention. They design a thhe@mponent model of mindfulnessatention, attentionand

attitude. The model pillar ofattitude involves accesmg experience with accegmice, non
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judgment, curiosity and kindness. This is the core change of perception induced with

mindfulnessopen to whatever appears.

Change in the view

Buddhistteaching statethat basic emotions can be activated on the basis of ignorance. In
Buddhist literaturepf ignorance, anger, and greed are refeted s t he A Three P
(DeSilva, 2014). They are referred to in this way because they arise as a result of the mistaken
experience of the separation of the perceithex perceived object, and the act of perception,
which are understood to be inseparable (Chambers et al., 2009). They then give rise+to higher
order emotions in the background of human suffering: desire,ugal@anger, prideand
ignorance (DeSilva, 2014). The ignorance involves looking through aHahg1) preserd
experience in terms of independently existing, enduring objects and selfs, rather than in terms
of dynamic and transitory processes; anddgajis us to identify personally with experiences as
fimed or imine o when in fact they are impersonal phenomena that arise as a function of certain
conditions. In principle, suffering can be transformed by changing the gmisoghwhich we

view the world.Mindfulness helps create new lenses.

The fundamental assumption of Buddhism and Buddhist psychology is that there is no such
thing as a permanent, unchanging $Elbstein 1988) The self is more of a process in the
present moment than a solid structure stdrethe autobiographical memory. Meditation
practice leads to enhanced internal awarereasd meditators usually report that they can
observe mental processes with increasing clarity; meditation facilitates a detachment from
identification with the static sense of se€lfH° | z e 2011 This ehhinge in perspective of

the self is often subjectively experienced akeaing of freedom and liberation. Half the
participants ira studyby Allen et al. (2009) reported that MBCT ledfi new perspective on

their depressiomelated thoughts and feelings that can be summarizéthase thoughts and
feelings aranat med  an thé email example, this would involve making the unpleasant thoughts
and emotions the focus of attention as events in the stream of consciousness, rattesvitigan

them agsimeo
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Definition and mechanisms of mindfulness

What is mindfulness

The historical context dhe definition ofmindfulness is very complex and complicatisthny

Buddhist traditionsare involved inthe historical developmentf the definition In a study of
thehistorical depttbehinddefinitions of mindfulnessA n U | a0¥99 stafeghat early Buddhist

thought and practicedeveloped from about thigth to thethird century BCE. The source
material for this earliest phase in the history of Buddhism, which forms the common starting
point for the different Buddhist traditisin existencé o d a 'y , are the Trerasdéy
early discourses are found in the textual collections chlledk $inyPali, as well as in parallel
collections known asi g a snahesell g a rparallels have for the most part not yet been
translated from Chinese, Sanskrit, and Tibetan into Englikkre is thus not very much
availableinformation about early forms of Buddhism. It is evident that each Buddhist tradition

in its own specific histrical and social contextievelopedanapproach to and understanding

ofmi ndf ulness (AnUlayo, 2019). This process c
based approach#ésatdefine mindfulness in various contexts and functions.

A detailed sumrary of the Buddh@ teachings are describedtire Buddhist canonical texts
calledAbhidhamma PitakéMendis, 2006)Their origin is dated tesometimearound the third
century BCE, 100 to 200 years after the death of the Budbhese textsinclude the
reorganization and generalization of the BuddtiaachingsTheyarepresentedn a common
language and narrative form 8utras the texts are extensive and extremely detailed in their

analysis and classification of awareness and mental states (Grabaya& Willett, 2011).

To better understand what mindfulndssit is necessary task thequest i on @A What
mi ndf ul ness don?defindsmindfulpessBas d théntalsfacultPdli indriya,

Sanskrit indriya, Chinese , Tibetan dbang p¢. Mindfulness is considered to be
frememberingi N one of its aspects (AnUl ayo, 2019)
and pay attention to the present moment. In this process or pretipeactitioner is reminded
fiRemember: be awa@(Siegel, Gemer, & Olendzki, 2009)This viewshowsa constant close
connection between the function of memory and attention (\a&ilbersweig, 2012). The

English translation of the Pali worshti connotes awareness, attenfi@amd remembering
(Siegeletal, 2 00 9) . Sati Vg2 mawonsti atienl ake aCdiech | a
Benda, 2007).

61



The best known anchostwidespread definition of mindfulness in the West is that of kabat

Zinn (1990), the f oun dapawarenéss tNaBaiRthroughMayimgl f ul n e
attention, on purpose, in the present moment;jadgmentally Williams (2007, p. 47), the
founder of MBCT, has defined mindfulness as

on purpose, in the present moment andjodgmentdly to things as they areo

Intuitively, everybody practicing mindfulness hhsirown working definitionoperationalized
throughthe conterg of everyday practiceThere isno singleuniversally accepted technical
definition of @ miemedtfaholthedetailsdompoaentsfahe yndeaying e
concept to which it referd/an Dame et al., 20}8The ambiguity othe mindfulness concept

also reflects the existence of many gelborted scales of mindfulneds.a systematic review

of mindfulness outcome measurBsrk et al. (2013)eported ten existingcales Thenumber

of methods reflects the diversity tife definitions of mindfulness that have been proposed
(Williams et al.,2014) Each available questionnaire represents an attempt to operationalize
mindfulnessby seltrepored items describing its essen(®aeret al, 2006) The reviewby

Baer et al. (20068hows that current mindfulness scales have importarteptual differences,

and none can be strongly recommended. It is evidentniiradfulness is a multifaceted
construct(Baer et al., 2006)One attempt to verify the factor structu@nd to integrate
frequently used questionnairésd Mindfulness Attention Awareness Scale, MAAS, Brown &
Ryan, 2003the Freiburg Mindfulness Inventory, FMBuchheld, Grossma®i Walach, 2001;

the Kentucky Inventory of Mindfulness Skills, KIMS; Baer, Smitta Allen, 2004; the
Cognitive and Affective Mindfulness Scale, CAMS; Feldneaal.,2004 andthe Mindfulness
Questionnaire, MQ; Chadwickt al., 2005) ino one multifacetd tool is the Five Facet
Mindfulness Questionnaire (FFM®aer et al., 2001 he FFMQreceived the highest possible
rating for two properties, internal consistency and construct validation by hypothesis testing
(Park et al., 2013A factor analysi®f the variougnethods confirmed that at least four of the
identified factors are components of an overall mindfulness construct and that the factor
structure of mindfulness may vary with meditation experidBaer et al., 2006)it yielded

five facets of mindfulness: observing (attending to or noticing internal and external stimuli,
such as sensations, emotions, cognitions, sights, sounds, and sdesitsibing (mentally

| abeling these stimuli with words); acting Vv
as opposed to behaving automatically or absentmindedly); nonjudging of inner experience

(refraining from evaluatgo n e 6 s s e n si@ns, andl Breotionsy, angl nanreactivity to
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inner experience (allowing thoughts and feelings to come and go, without atigeitiomg
caught in them).

Another source of ambiguity ishe existence of various psychotherapeutic approaches
incorporating mindfuless such aglialectical behavioral therapy (Linehan, 199)ceptance

and commitment therapy (Hayet al, 1999) and mindfulnessbased cognitive therapy

(MBCT,; Segalet al, 2002) . These interventthonmave 71 efe
cognitveth er api es 0 ( Hay e s ,thehi@adcbgnitive bparatienalipation vfi d e d
mindfulness upon which much of the current psychological literature is based (Chatrdders

2009). The mindfulnesBased programs used in clinical and counseling pecre very

complex and it is not clear which processes and mechanisnieqgfositive effect ofthe

program are activated.

In their critical reviewVan Dameet al.(2017) urge scientists, practitioners, instructors, and
the public news media to move away from relying on the broad, umbrella rubric of
Amindful nesso and toward more explicit and d

states, processes, annhftions are being taught, practiced, and investigated.

Thetwo-componenimodel of mindfulness

A growing numberof theoretical studietave attempéd to operationalize the mindfulness

conceptln their oftcited reviewBishop et al. (2004gefinemindfulness as follows:

ABroadly <conceptualized, mi ndf ul ness has b e
nonjudgmental, presexaentered awareness in which each thought, feeling, or sensation that
arises in the attentional field is acknowledged and accegtédsd0 They f ur timher st
the state of mindfulness, thoughts and feelings are observed as events in mind, without over
identifying with them and without reacting to them in an automatic, habitual pattern of
reactivity. This dispassionate state of s#Eervation is thought to imttiuce aspacébetween

ongs perception and response. Thus, mindfulness is thought to enable one to respond to

situations more reflectively (as opposed to reflexively)

Bishop et al(2004)provide a twecomponent definition of mindfulness as a statee Titst
component involves the sa#gulation of attention. It represenke focusing of attention and

its maintenance othe present experience from moment to moment. The object of attention is
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whatever appears. The second component involves the atofuspenness, acceptance, and

curiosity toward whatever arises.

The first component selfregulation of attention

A basic Buddhist practice of mindfulness meditation involves sustaining selective attention
moment by moment on a chosen objécetfocused attention meditation, the chosen fasus
usuallythebreath. In this practicattention ifocused orthesensations caused by respiration.

In the manner of open monitoring practiegtention isfocused on the dynamically changing
stream of onsciousness in the present moment (feglittgpughts, somatic sensat®mand

perceptions).

To be able to sustain attentiahjs necessary teonstantly monitor the quality of focus. At

first, the attention wanders away from the chosen object, antygloal instructiols across
various mindfulness approagsareto recognize the wandering ahdngthe attentiorbackto

the chosen objecEor example, while we ateying tofocus our attention on our breathing in

the abdominal area, we might nottbat our attention shgto apain in our shoulder. We then
fireleasé this distraction and return to the breathing in the abdomen. This practice fosters and
develops three attention skills: monitoring the locus of attention, disengaging from distraction,

and shifting attention back to its intended target (Lutz et al., 2008).

Bishopet al. (2004)describe sustained attention and attensbifting as key componesdf
mindfulness meditation practice. This description of mindfulness meditation prastiee
process makes it possititeconceptualize it with the help of cognitive psychology concépts.
is thus possible thypothesizebased on the setbgulation modelthat the development of
mindfulness practice will be associated with increased perfoenargustained attention and
attentionswitching (Bishop et al.2009. Attentional processes underlying mindfulness are
often measured wittihe attention network test (Fan et al., 2002). It is still unclear how different
meditation practices differentiglhffect the specific attentional components (Tang et al., 2015).
For example, MacCoon et al. (2014) did not find any differences in the perforroénce
sustained attention betweBtBSR andactive control in a longitudinal randomized trial study.
In contras, they did find some evidence for improved visual discriminatiben comparing

mindfulnesdrial subjects witlcontrolsubjects
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Another process underlying mindfulnesghe inhibition of secondary elaborative processing

of thoughts, feelingsand sensations that arise in the stream of consciousness. This refers to
experienceandthe mindfulness practice recommendation that rather than get caughthgp in
ruminative and elaborative thought and feeling stream of experienceeitaes toonly observe

it without amplifying it. This is not thought suppressiothoughts and their contents are
welcome, buthe meaning is not the target of attentibhndfulness thus involves the capacity

to be aware of internal and external events and occurresgasenomendiather than as the
objects of a conceptually constructed wor®lendzki, 2005, p. 253 hisis a kind of meta
cognition.It could be objectively measured using tasks that require the inhibition of semantic
processingsuch asStroop task. For instance, greatetRFC responses were found during
executive processing within an emotional Stroop task in healthy individualsiafteeeks of

mindfulness training (Allen et al., 2012).

One more attentional process underlying mindfulness pesddefinedby Bishopet al. (2004)

could be described as an increased sensitivity or capacity to perceive the world @rough
Abegi nner Thaathastexpbcted that this process could be measgiagtasksin

which successful performance depends on detecting stimah imexpected setting. These

tests are not usually standard parts of neuropsychological test batteries such as attentional tests.
Their unique variantare found aparts of experimental desigogvarious studies (e.gliang,
Summerfield & Egner, 2013; Kumaraf Maguire, 2006). Performance in this ability has not

yetbeen experimentally measured in mindfulness research.

Orientation to experience

Orientation to experience ,anore preciselyettitude to mindfulness practi¢ethe second core
component of mindfulness (Bishop et &004. This conception is very close tioe attitude
component in the mindfulness model $kapiro et al. (2006)[his component involves the
commitmento maintairan attitude of curiosity about where the mind wandersnatter where

it is. Practitionersdo not try to produce a particular state such as relaxation or the change of
experiencethey simplytake note of whatever appears in the present moment in the changing

and unstoppable stream of consciousness.

The key part of this component is acceptanoe of the basic attitudes in mindfulness practice
asdescribed in MBRby KabatZinn (2013). Accefance means seeing things as they actually
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are in the present moment. In mediation practice, we cultivate acceptance by taking each
moment &it comes and being with it fully, as it iShe practitioner is reminded be receptive

and open to whateveey are feeling, thinking, or seeing, and to accept it because it is here
right now (KabatZinn, 2013, pp. 27).The stance of curiosity and acceptance during
mindfulness practiceould be monitored in the use of cognitive and behavioral strategies to
avoid apects ofanexperience. The effect of mindfulness practice should leadi¢éarease in

the measures of repressive coping and avoida@ibanges in some emotional regulation
strategies such as rumination, d@ime, other blam@ndsuppressionare alsgossible The
relationshipbetween mindfulness and emotion regulation will be elaborated in detail in the last
part of the thesis. Another measurewhich mindfulnesshas a effect on orientation to
experience can be found openness to experience andscentiousness (NEO FiFactor
Inventory, NEOFFI; Costa & McCrae, 1992). The association between openness,
conscientiousnessind mindfulnessvas proved ina recent metanalysis (Giluk, 2009)A
change in attributed importance to life satisfacttomponentss also possibfé. Emotional
distress would be experienced as less unpleasant and threatening bedhassharfige of

subjective meaning via acceptance (Bishop e2@04).

Self-observation is another subcomponent of orientation to experikhindfulness practice
leads togreater sensitivityto a variable and dynamically changing stream and content of
consciousnesgonsequentlypractitionersare more aware of the complexity thie mind. In
other words practitionershavea higher samplingate of our awareness. For examghey

could experiencanincrease in emotional awareness (LEA%ane et al., 1990).

Further, via mindfulness practigeractitionersstart to realize thdife events are transient and

do not represent inherent aspeattshe self or valid reflections of reality (Segalal, 2002).
Mindfulness training encourages participants to notice specific details of their environment and
accept all experiences without judging or avoiding thiera likely to improve autobiographical
memory specificity, which refers to the ability to retrieve memories of specific personal events

that happened at particular times and locations. Mindfulness leads to reducirgeoesc

10 The results of our research grodpaling with this topi@re presented below.

11 A Czech version of this test for children and adults was translated and standardized by our research group.
{@SGft 1 adr . SNyt (20t ¢dX tI @f N1 20t T 9 d\pilopstudyAr y 1 £ SNER
of psychometric properties of #86Czech adaptation of the levels of emotional awareness s€adska a Slovenska

Neurologie a Neurochirurgie, (@, 680686. doi:10.14735/amcsnn2017197

{@SGft 12 adx al NE2Gt I Ydr SNyt 20tz ¢dX 3-Apioty |t SN2 G
study of psychometric properties of th&ech adaptation of the levels of emotional awareness scale for children
LEASC.Ceska a Slovenska Neurologie a Neurochirurg{@) 8097207. doi:10.14735/amcsnn2017197
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encoding of situations anthe suppression of unpleasant memory retrieval (Williams et al.,
2000). Deficits in emotion regulation, such as ruminative thinking, are associated with reduced
autobiographical memorgpecificity (Williams et al., 2007).The structure ofthe two-

componentnodel of mindfulness is describedkigure 10.

Sustained
attention

Self-regulation of Switching of
attention attention

Inhibition of
secondary
elaborative
processing

Mindfulness I

Curiosity and
acceptance

Orientation to

experience »| Self-observation

Transient nature
of reality

Figure 10 Two-component model of mindfulness (Bishop et al., 2004).

Is mindfulnessa state ora trait?

Crosssectional studiesaise thamportant questionf whethemindfulness practitioners could

have fipre-existing differenceslinked to their interest in meditation, personalityand
temperament (Wheeler, Arnko# Glass, 2016). Guendelman, Medejrasd Rampes (2017)
describe different usagef the mindfulness concept: 1) dispositional mindfulpasserstood

as a mental trait or stable characteristic of personality, which can vary between and within
individuals across time, 2) mindfulness as practregering to the concrete formal and
informal practice of mindfulness meditaticend 3) mindfulnes as a stateepresenng the
first-person noxjudgmental and accepted experience of the present moment. Vago and

Silbersweig (2012) describe mindfulness as 1) a temporary state gfidgmental, non
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reactive, presertentered attention and awarenesd th cultivated during meditation practice,
2) an enduring trait that can be described as a dispositional pattern of cognition, alnation
behavioral tendency, 3) a meditation practamed 4) an interventiorihere areat least eight

selfreporedscdesfor measuring dispositional mindfulnegsviewedby Park et al., 2013).

For instance, Brown and Ryan (2003) show that both dispositional and state mindfulness predict
selfregulated behavior and positive emotional stdtetheir volumetric analysisf structural

MRI images obtained from 155 healthy adyiltaren, Creswell, and Gianaros (2013) revealed
that higher dispositional mindfulness is associated with decreaggangtter volume in the

right amygdala and the left caudate. These neural agsosigersist even after controlling for
demographic and individual difference factors (i.e., age, toaglrgatter volume, neuroticism,
depression) Brown et al. (2012)showed that higher dispositional (trait) mindfulness is
associated with lower cortisol reactivity following psychosocial strd3spositional
mindfulness was also found to be associated with decreased connectivity within the midline
regions, including ta PCC and mPFC during resting state functional connectivity fMRI (Way
et al., 2010). The medial parts of the brain are part of the default mode né&DNixR, which

is related to mindvandering and selfeferential processing (Qin and Northoff, 2011). The
DMN representghe regionsthat areactive when the brain is not engaged in tasluced
activity (Gusnard et al., 2001). Creswell et al. (2007) found that levels of dispositional
mindfulness were related to higher activations in the right vmPFC andviRff€ and major
deactivation of the right amygdala in an affect labeling task during fMRI. Longitudinal studies
have revealed that transient meditation states can be transformed through time and practice to
trait mindfulness(Tang et al., 2015; Colema% Davidson, 2017). Brefczynskiewis et al.

(2007) report an inverted-shapeelationshigbetween frontal activity and meditator expertise.
These results show that the more trained subjects showed less frontal activity. This sugpport
notion ofanalteredcore valuatiorprocessThis is moreover the implicit aim of meditatido
transformfrom an effortful practice toan effortless way of mindfly being. Dispositional
mindfulness is usually assessed through-reglored questionnairesthis is an important

methodological shortcoming.
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Is mindfulness one technique?

How are meditation practices to be categorized? Thergriswing consensus that at least two
broad categories of meditation techniques can be discérrfedused attention and open
monitoring (Lutz et al., 2008; Tang et al., 2015). Some authors add {kwidgess practices

to this classificatiorfLippelt et al., 2014). Travis and Shear (2010) suggest a fourth category of
meditation practice, automatic Isé&ranscending, which includes techniques designed to

transcend their own activity.

Focused attention meditation

Focused attention (FA) practices are based on the concentration of attention on a particular
externalor internal object while ignoring altrelevant stimuli (most often it is breath, body
sensationsor a mantra; Kaba®inn, 2005; Lutz et al., 2008). For example, while we are
focusing our attention on our breathingheabdominal area, we might notice toat attention
hasshifted toapan in our shoulder. We thdimeleasethis distraction and return to the intended
breathing in the abdomemhis practicfosters andlevelops three attention skills: monitoring

the locus of attention, disengaging from distraction, and shifting atterdtb its intended

target (Lutz et al., 2008). This meditation process is associated with power is¢nelagh
frequeny EEG beta2 and gamma activity (Trawds Shear, 2010)In their metaanalysis
dealing withthe functional neuroanatomy of meditatiofox et al. (2016) categorizeantra
recitation meditation as a different subdivision of FA. Mantra meditatioa fisrm of
fitranscendentaheditatiord and involves the repetition of a sound, word, or sentence (repeated
aloud or silently in oneb6s mind) with the
wandering (Travis, 2014). Mantra meditation differs from FA in that the object of focus is a

voluntay verbatmotor production instead of breath or body sensations.

Open monitoring

Open monitoring (OM) practice involves bringing attention to the present momamtoin
judgmental mannerPractitionersobserve all mentalphysical, and exteroceptive cdents

(thoughts, emotions, sensations, perceptions viaosenstc.) as they naturally arise from

12 A detailed description of the neal correlates of each category is presented in the next chapter.
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moment to moment without focusing on any of thémOM, the goal is to bepen to any
experience witlanaccepting attitude (Kabatinn, 2005). tis charaterized bymcreased theta
activity in EEG (Travis and Shear, 2010).

Lovingkindness and compassion meditations

The basic point of the lovingindness (LK) meditation is to focus kind and loving energy
toward oneself and others. LovHkghdness meditadn involves generating feelings of
kindness, love, and joy towatde meditatorshemselves, then progressively extegdhese
feelings to imagined loved ones, acquaintances, strangers, enemies, and eventually all living
beings (Kabakinn, 2005; Lutz etal., 2008).Sentencesare usually repeateduring the
meditaton A May | be fafiday!|bk ashappysndhdalthy as ihigpossible for
me to bed andfiMay | have ease of beingWilliams & Penman, 2011). The contenttbok
sentencesvaries somewhat Compassion meditation and lovikindness meditation are
overlapping. Neff (2003) operationalized setfimpassion as consisting of three main elements:
kindness, a sense of common humanity, and mindfulnessiBeifess entails being warm and
understanding towardnesef when suffeing, failing, or feeing inadequate, rather thael-
flagellatingwith criticism (Neff, 2003).

Automatic sefranscending practice

Automatic seHtranscending (AST) practiasould be characterized by the absenca @dcus

of attention, individual control, and effoiit.is reflected in pphal activity in EEG (Travi&

Shear, 2010)AST includes meditations that transcend the steps of meditation practice. They
begin with thinkeingdg oan dva kvithfiuu dwstamdrg niental and
emotional content (Travis, 2014). Transcendemadlitatonc an be descri bed as
mantr®d a meaningless souddand going back to it when the mantra is forgotten. The mantra

can be seen as a vehicle for transcendatigerthanasa technique of keeping the mantra in
awarenesghereby differing fronfFA (Travis& Parim, 2017). Thisnderstading differs fom

Fox et al.(2016, who classify the mantra recitation meditation as a different subdivision of

FA.

70



General categories of
meditation
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Loving kindness Automatic
and compassion self-transcending
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Focused attention Open monitoring

Figure 11 How meditation practicesreto be categorized

Only the first three categories are relevianthe currenthesis These are also components of
frequentlyused mindfulnesbased program®f course, this categorization is not intended to

be exhaustive. This classification is a pragmatic resolution organized according to the available
evidence in recent studies dealing with mindfulness. Different forms of meditatidre found

in almost dl cultures and religionéTang et al., 2015)ncludingvarious yogic traditions. Fox

et al. (2016) mentionthe yoga exercises ofisualization meditatiorand withdrawal of the
senses dratyaharain Sanskrit),non-dual awareness practicegyga nidra (literally fisleep

yoga)), and deam yogaffucidd dreaming) practiceshatare investigated only marginally or

not at all.

Neural systems involved in mindfulness

A growing numberof studieshave demonstrad changes in brain structures induced by
mindfulnessmeditation.Multiple measurements have been used to investigateffects on

both gay and white matter. Studies have captured cortical thicknessnuatter volumeand
density. It is evident from the recent literature that the effects of meditation might involve large
scale brain networksindividual studieshave repored various findings in multiple brain
regions, including the subcortical agr and white matter, cebral cortex, brainstemand
cerebellum (Tang et al., 2015) It is not surprising thatthe effect of mindfulness

training/meditation is the result oféhnterplay of multiple complex cognitive and affective
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proceseswith many neural networks ithe backgroundEven thoughmany studies have been
done over the past twenty years in the neuroscience of mindfulhisssiinireview focuses
only ona recentmetaanalysis of results. Onlg metaanalysis carprovide adescriptionof
regular neural functional and structural patterns beyond the mindfulness effect bedhese of

huge heterogeneity of studesults and their vagd methodological quality.

In their systematic review and metaalysis of morphometric neuroimaging in meditation
practitioners using an activation likelihood estimation (ALEOXx et al. (201%arrivedat eight
brain regions consistently altered in-medita
d= 0.46; r = .19): 1) the frontopolaortex: related to enhanced metaareness following
meditation practice, 2) the sensory cortiaad3) theinsular cortex: related to body awareness,

4) the hippocampus: related to memory processes, 5) the anterior cingulate cortex-and mid
cingulate cox and 6) orbitofrontal cortex: areas related to self and emotion reguiBtitwe
superior longitudinal fasciculus and 8) corpus callosum: structures related tamdranter
hemispherical communication. This metaalysis did not evaluate the stuggults according

to forms of meditation practice. Most mindfulndsssed programs such as MBSR, MBCT,
integrativebody-mind training(IBMT ), andDBT are very complex and composed of multiple
categories of meditation practice (focused attention meditastedmost always combined with,

or followed by, open monitoring and compassion types of meditation). In general, numerous
studies mix practitioners from multiple traditions in their analyses. Fox et al. (eoi&pered

this limitation in theirsubsequenmetaanalysis in which they described distinct neural

correlates of distinct patterns of meditation practice. The results are presenddtein

Another metaanalytic study based on ALE with the goétesing whethethere are consistent
activations across studigedependent of the meditative technigtieat could represent a core
cortical network for meditatiofSperduti, Martinelli, & Piolino, 2012)The aithors included

only studies conducted on expert meditatdkstivations were found in the left emhinal

cortex (parahippocamputhought to control the mental stream of thoughts and possibly stop
mind wandering), left caudate body (thoughith the putamento have a ra in attentional
disengagement from irrelevant information, allowing a meditative state to be achieved and
maintained) and the medial prefrontal cortexnfPFC probably suppost enhanced self
awareness during meditation). Tim®FC(especially BA 10) is assiated with selreferential
processing (e.g., Northoff et al., 2008) recent metanalysis performed by van der Mesdr

al. (2010) shows thathe mPFCis usually activated when subjects are asked to decide if an
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adjective refes to them. The authorsdid not find the expected activations ithe lateral
prefrontal cortex, anterior cingulate cortex (AC@) parietal lobeasis often reported in the
literature (see studies above). These results suggest that the cortical structures responsible for
attertional and cognitive control are not a key network underlying meditation in meditation
experts. These results also open the discussion abouel#tmnshipbetween meditation
experience and different neural networks of practice background. Brefczygvsis et al.
(2007) report an inverted-shapeelationshigbetween frontal activity and meditator expertise.
These results show that the more trained subjects showed less frontal ddtisisyuggests the
disengagement of attentional control within medta training. This neural process pattern
(less activityin the lateral areas of tHeontal cortexduring meditation practice) may shosv
meditation session dynamin which thefrontal regions are activated at the beginning of
meditation toallow the other structureto maintainthe meditative staj@aswas suggested by
Travis and Wallace (1999) and Newberg and Iverson (2003).
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Table 5 Distinct neural correlates of distinct patterns of meditation practice (Fox et al., 2016)

Category

Structure Study

Focused Attention

Activation Fox et al., 2016
Premotor cortex (BA 6)

Dorsal anterior cingulate cortex (BA 24)

The dorsolateral prefrontal cortex (BA 8/9)

Deactivation

Ventral posterior cingulate cortex (BA 31)

Left inferior parietal lobule (BA 39)

Mantra recitation meditation

Activation Fox et al., 2016
Posterior dorsolateral prefrontal cortex/left premotor cortex (BA 6/8)
Pressupplementary motor cortex supplementary motor cortex (BA 6)

Putamen/lateral globus pallidus including the fusiform gyrus, cuneus (BA 18),
moreover precuneus (BA7)
Deactivation

Left anterior insula (BA 13)/claustrum

Open monitoring meditation

Activation Fox et al., 2016
Insula (BA 13)

Left inferior frontal gyrus (BA 44/45)

Presupplementary motor area (BA 32)

Supplementary motor area (BA 6)

Premotor cortex (BA 6)

Smaller (norsignificant) clusters were observed in the rostrolateral prefrontal cortex (BA 10) an
dorsolateraprefrontal cortex (BA 9/46).
Deactivation

Right thalamus

Loving-kindness and
compassion meditation

Activation Fox et al., 2016
Right anterior insula/frontal operculum (BA 13) and secondary somatosensory areas extending
anterior inferior parietal lobul@BA 2/40), parieteoccipital sulcus (BA 23/31).

Note BA T Brodmann area
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Therapeutic application of mindfulness

The first documented clinical effect of MBI was described in patients with chronic pain {Kabat

Zinn, 1982)for whommindfulnessroughtrelief fromthe pain.

A few therapeutic approaches incorporate mindfulness explicitly, includiakpctical
behavioraltherapy (Linehan, 1993%cceptance and commitment therapy (ACT; Hagtesl,
1999),mindfulnessbased cognitive therapy (MBCT; Segahl, 2002) andnindfulnessbased
stress reduction (MBSR; Kabdinn, 1993). Currentlythere is so mucliterature m these
mindfulnessbased approaches that it is no longer possibsitomarizeéhem. MBIs such as
MBSR and MBCT, the ones most uskdclinical practice are presented here ake most
representative and applicable in clinical practice. These two approaches are also the background
for closely related interventions developed for specific populations. These include mindfulness
based childbirth and parenting (MBCP; Bardacke, 2012)dfuinessbased eating awareness
training (MB-EAT, Kristeller, Wolever, & Sheets, 2013), mindfulndssed elder care
(MBEC; McBee, 2008), and mindfulnebased relapse prevention (MBRP) for addictive
behavior (Bowen, Chawla, & Marlatt, 2011). Buddhistgisyogy and counseling (de Silva,
2014)are alsgsychotherapy approaesintegrating mindfulness, bthisis beyond the scope

of this thesis because it is a complex tépic

The differencebetweenMBCT and MBSR depersipartly onthe client groupat whichthe

course is aimed. MBSR wariginally aimed at people with chronic pain and stress (kabat
Zinn, 1982). MBCT was aimed at people with an affective disorder, especially those with
recurrent depression (Segal, WilliarisTeasdale, 20R). There are now nmgy figeneri® forms

of both programs adapted to make it relevant to anyone from nonclinical populations seeking
stress reduction and support of wiaedling. In this contexg recentmetaanalysis conducted by
Parsons et al. (2017) comparthg effects oMBCT and MBSR on physical and psychological

functioningdid not document any significant differences.

Mi ndfulness techniques, as part of the Athir
to target contexts and functions of psychologod@nomena, not just their form (Hay2616).

Unlike other therapeutic strategies, such as cognitive behavioral thdvdgly do not

13 Presentedn detail inCzech in Ennenbach, M. (2018.uddhi st i c k 8T epcshyrcihkoyt eprap i ez dr :
zmbDny . Praha: dont #na, (@10 1i3n . E ppgythbterapik gohldde uddnigms.l i t el e
Praha: MAITREA
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emphasize changing the contents of mental events as much as changing the awareness of and
relationship to them (Segal et,&002). Participants learn to disempower emotionally charged

t houghts or attitudes by bringing to their
without a constant need for the situation to match their desired states (Seg&i0&2alThis

chapter descritehow mindfulness reliees human suffering and introduce two main MBI
programs that are considered essential in this area (MBSR and MBCT).

Mindfulness-based stress reduction program

Mindfulnessbased stress reductioNMBSR) was developed as an outpatient program at the
University of Massachusetts Medicathool in 1979. Jon Kabdinn based it on his own
experience withvipassana(insight) meditation, a practice that originated in the Theravada
Buddhist tradition. It was deloped for patients with chronic pain and stnedated conditions.

Program structure and content

The changes are based on the general framework of a manusitirétveek program of
meditation and gentle Hatha yoga training. Participants attend weekly group sessidaa with

to thirty participants with a wide range of disorders and conditions, where they are introduced
to formal meditation practices, gentle yoga, qasgchosocial education. The program also
includes a silent meditation retreday that falls in thesecondhalf of the course. Group
members are asked to practice yoga and meditation for approxiruatgtive minutes a day

as homework (45in/day; averges reported of 246 min/week). Participants are encouraged to
keep a diary to describe their practice and reflectionsresights Formal meditation practices
include focused attention on breathing, body scans and open monitoring of sounds, thoughts,
feelings, and bodily sensations.

Group sessions generally last for 2.5 hours and focus on group meditation practice and
discussion of these practices. Other commonly discussed themes include stress and the body,
habitual patterns of reactivity, and creativays to respond to stress. Group dialogue on
difficulties in performing practices and insights gained are valuable components of an MBSR
course. During these dialogues, instructors model key components of mindful awareness, such

as noticing the body sengats that accompany different thoughts and impulses. As part of the
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weekly homework, courses often include diary exercises, which are later discussed in the group
setting. Commonly, participants spend a week taking notice of pleasant events, then a week on
unpleasant events, and another week on monitoring stressful communications. However,
common even to these externalized practices, there is an emphasis on how these events occurred

from an interoceptive perspectheseevelitd).. e., how

Weels1 and 2

The first grougs mindfulness activity is the raisin exergisenducted during the first session.
Participants are guided through a slow process of observitigeabkpects of raisins and the
process of eating them (for dds, see KabaZinn, 2013, p. 1b616). The raisin exercise
provides an opportunity to be mindful in an activity often donetws sol | ed fiaut omat

mode, 0 or without awareness.

The practice of these first two weeks focuses on formal and informalceraevelopment
(Kabatzinn, 2013, p. 77). It includes formal trainirgspeciallybody scan meditatioatting
meditatonas wel | as what i si colévhtihgenshdfuiness ih daity fife | pr a
Patients/participants are supported bringing momentto-moment awareness to routine
activitiessuchaswaking up in the mornindyrushing their teeth, taking a shower, drying their

body, getting dressed, eating, driving, taking out the garbage, shopping, cooking, doing the
dishes, even checking their email. The list could be endless. The aimeisperience what

youare doing in dully embodied way as you are actually doinyKabatZinn, 2013, p. 160).

Body scan meditation is a practice that reestablishes contact with the body. Within this practice,
attentionis directedto any sensations in the fingers, the thumbs, thenamespand backs of

the hands, then, in turn, the wrists, the forearms, the elbows, the upper arms, then returning to
the shoulders. Then we move into the neck and throat, and finally all the regibesface,

the back of the head, and the top of the htmIBSR, the body scas practicedntensively

for at least the first four weeks of the program. The body scan is the first formal practice of
MBSR. It provides the foundation for all the other meditation practices that patients will work
with later, ircluding sitting meditation. Through body scan pragtibe patients learn to keep

their attention focused over an extended peffiodniore detad, seeKabatZinn, 2013, p. 77).
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In the first two weeks of the program, patients practice the body scaastblee a day, six
days a week, usirgBody Scan Meditation CD thagceivefrom the trairer'®.

The sitting meditation iseferred toas acore of the formal meditation practice. Participants
start with this in the second week of the training. It coas$five exercises: sitting with the
breath, sitting with the breath and the body as a whole, sitting with sound, sitting with thoughts
and feelingsand sitting with choiceless awarenéikabatZinn, 2013, p. 5474).

Weels3 and 4

An integral part of MBSR is mindful yogaaimed at cultivating strength, balance, and
flexibility. The practice starts in the second week of the training. It is composed of basic
exercises fronhathayoga. Participants learn concrete exercise at the seesss. They also

get pictures of the exercises aa@D with anaudio exercise guid®articipantgracticebody

scan meditation and mindful yoga training. Participants also continue in practice of sitting
meditation for fifteen to twenty minutes a dayieek 3 and up to thirty minutes a day in week

4.

For some participants, sitting or lying still, as required by sitting meditation and the body scan,
can be uncomfortable, irating,and aversive. Walking meditation can be helpful to them, and

it is alsoone of the basic parts of MBSR formal practice. It includes slow, deliberate walking
to practice focusing on the sensations in the body while moving. Participants are encouraged to
notice when their minds wander off andgentlybring their attention bécto the sensations of

walking.

The informal practice in weekiBvolvesbang aware of one pleasant event a day. Participants
areencouragetb keep a calendar for the week, notingpleasanexperience. In week 4, there
is support to do the same thifay one unpleasant or stressful event a day.

Week 5 and 6

In weels 5 and 6, participants are advised to stop doing the body scan for a while and replace

it with forty-five minutesof guided sitting meditation practice, alternating with mindful yoga.

14 A CD with althe recordngsneeded forthe MBSR program was translated and recorded in Czech by Jaroslav
/| KéetSd 1S Aa (GKS FANRG O FRepbiciRelé€anin®rmatian cdnbefoinBat OKSNI Ay
www.mbsr.cz
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The guidance on the CD is recommendéd.this time participants are also advised to try
sitting meditation without guidance once a week. The various modes of sitting meditation as
describedabove can be used or combined. For example, participants can start with focusing on
the breath as a primary object of attention and then they can freely continue in open monitoring
focusing. In wee&5 and6, participantsatthe stress reduction clinictatnateforty-five minutes

of sitting meditationone day with yoga practice the netttthey do not do the yoga, then they

can alternate sitting meditation with body sedaring this week. They are also allowed to do

just sitting meditation (Kabainn, 2013, p. 161).

Week 7

Week 7 is dedicated to practicing without the CD for guidance. The aim is to encourage self
directed practice and increasing s@hance (KabaZinn, 2013, p. 162). Participants can
combine yoga, sitting meditatipand body scamng for forty-five minutes a day. Theare
encouraged to experiment, perhaps by using two or even three of the different practices together

on the samday (for examplethirty minutes of yoga followed by fifteen minutes of sitting).

Week 8

In week 8 ofMBSR, participants come back to the CDs. In this week, they are encouraged to
practice with the CD with the aiwf experiening guidance after the period without guidance

in week 7. There is a notion in MBSR that this comeback deapemseditation practe by
revealing differences betweeselfguided practice and original guidance. It can reveal the
pr act inindfolmesspractice. At this point of mindfulness practice, participants recognize
that they now have at least some familiarity, if not intignawith all four of the formal

mindfulness practices of MBSR.

Loving-kindness meditation is not a standard practice in MBSR. It is usually offered during the
all-day meditation session (Kabkainn, 2013). However, not all MBSR programs include the
all-day sessionln their review Carmody and Baer (2009) revealed that dhiyteen of the

thirty published studies of MBSR (43%) included it.
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The formal structure of sessions

Each weekly session includes a group discussiavhich participants share their experience
and mindfulness practice development. It is knowarasquiry into this approach. This part
of the trainingprovides social support and hedprelationship developmenit is also an
opportunity forthe mindfulness teeherto facilitate mindfulness developmeby focusng on
adetailed exploration of the participadéxperience while modeling a curious, interested, open,
nonjudgmental, and accepting stance toward them no rhaitethey are (Ber, 2014, p. 9).

The ncorporation of poetry and metaphassan important part of MBSR sessions. MBSR
instructors include the reading of poetry and excerpts from novels in their weekly sessions to
illustrate important elements of mindfulness which are difficult to expusssy ordinary
language. The use of metaphors or symholslescrile complex phenomenon is usual in
psychotherapy as well.

The allday meditation session

The allday sessiors usually held on a weekend day between week 6 and 7. Participants engage
in sittingand walking meditations, body scans, yoga, and mindful eating (lunch) over the course
of six to eighthours. Most of the day is spent in silence, except for instructions provided by

trainer and a period of sharing at the end of the day.

Mindfulness practices in MBSR

v v v
Formal practice Informal practice Other elements
v L v v v
Raisin exercise Body scan Mmdfglm::ss b Enquiry Homeworks
daily life
Mindful yoga Walking meditation Moniforhg ot} ) alichuby
events
Sitting meditation Incorporation of poetry and metaphors
The all-day meditation session
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Figure 12 Mindfulness practices in MBSR

Mindfulness-based cognitive therapy

Mindfulnessbased cognitive therapy BCT) was developed to target the specific challenges
inherent in chronic mood disorders. It combines systematic mindfulness training with
cognitivebehavioral therapy (CBT) to help people with a history of depression learn vital skills
(Segalet al, 2012). MBCT was developed to help people learn to recognize automatic
cognitive affectiva behavioral patterns, adopt a more decentered perspeatigerelate to
their experience with curiosity, patience, equanimity, and compas€iyké€n& Evans, 2014,

p. 33).

MBCT is based largely on MBSR. Many of its parts are the same. The raisin exercise, body
scan, sitting meditation, yoga, and walking meditation are incorporated into MBCT, along with
informal practices of mindfulness in daily life. Poetry and metaphorslaceincorporated

(Baer, 2014, p. 13).

Program structure and content

The MBCT program usually involves groups betweight and thirteen participants, asn

group psychotherapy. The length of sessions raingestwo to tweanda-half hours according

to participans éctual needs and topics. The fddy retreatakes placdetween the sixth and
seventh weeks of the program. Meditation practices include the body scan, gentle yoga, and
mindful walking, as well as sitting meditation practices with a focub@breath, sounds, body
sensations, and though#s in MBSR. Each session includes a report about the home practice.

MBCT also has specifically developed exercises

The threeminute space exercise

The threeminute breathing space is spedilily designedfor MBCT. It is a short formal
exercise which allows participants to step out of automatic pilot at any time, -asthbdish
awareness of the present moment. It is compasedhree steps (each practiced for

approximatelyone minute). The firststep is to focus awareness on the range of internal
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experiences in the current stream of awareness in the present moment. The participant asks,
AWhat is my experience right now?0 and notic
that are present. Atance of nofjudgmental acceptance and openness is encouralged.
experience is pushed away or suppres$ed. @rticipant acknowledges all of them, even if

they are unpleasant or unwanted. The second step is to focus full attention on the movements
andsensations of breathing, noticing eadmalationandexhalationas it occurs. The third step

is to expand awareness to the body as a whole, including posture and facial expression, and to
notice the sensations that are present, again with acceptancittemd judgment (Ber, 2014,

p. 13). The breathing space is introduced in session 3 eigheweek program. Participants

are encouraged to practice it several times a day.

Deliberately bringing difficulties to mind in sitting meditation

The purpose athis exercise is to counteract the intuitive tendency to avoid difficult or painful
feelings. The exercise is introduced and trained in week 5. Within this exercise, the participants
are encouraged to call to mind difficult or troubling issues or probttiiiserately. The aim is

to notice where in the body associated sensations @igdicipantdearn that difficulties can

be named, faced, and worked with, and that avoidance is not necessary and may be maladaptive.
Participants may realize that theititaide toward aversive experience is hostility rather than
kindliness (Ber, 2014, p. 14). This training even more condyet@ddresseshe general
mindfulness attitudes such as acceptance, aodtletting go.

Cognitive therapypased exercises

Even though MBCT does not include traditional cognitive therapy focusirigeoawareness
and recognition ofmaladaptive cognitive schemas, it integrates several exercises based on

elements of cognitive therapy that emphasize a decentered appro#ehnal experience.

Thoughts and feelings exercise

In week 2 participants are asked to close their eyes and imagine walking down the street and

seeing someone they know on the other side. The participant smiles and waves, but the other
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person walks by #hout seeming to notice. Participants are invited to describe the thoughts,
feelings, and sensations they experience when imagining this scehlaeidABC model
developed by Beck (1991 applied as a theoretical background. In this model, a situatjon (A
leads to a thought or interpretation (B) which leads to a feeling or emotion (C). The key idea of
this model is that different thoughts at point B can lead to different emotions at point C.
Participants learn that those thoughts are not.faectsther fundamental result of this process

is that itshows participants thatheyare not always aware of the valuations occurring at point

B, even though thse valuationsmay have powerfulemotional effects. Because
thoughts/valuations have a strong influenceamotions it is important to be more aware of
them. Practicing mindfulness skills helgievelop this awareness (Baer, 2014, p. 15).

Discussion of automatic thoughts

Week 4 includes a discussion of maladaptive cognitive schemas related to depression or
dysphoria. The participant is taught that some depressive or stressful thoughts or convictions
(e.g.,fil am not a good personare symptoms of depression rather than true statements about
themselves. The main aim of this learning is to help people see th@sgmiental events rather

than as representations of truth or reality.

Moods, thoughts, and alternative viewpoints exercise

This exercise is trained in week 6. It agaimolvesimagining scenarios of different daily life
situations. The aim is to demoree to participants that thoughts hamowerful influence on
feelings. Practicing mindfulness of thoughts will help remembethloaghtsare not facts and

that thoughts can kelowedto come and go.

Pleasure and mastery activities

This exerciseccurs in week 7. It is based on the recognition that taking action can be a critical
step in the prevention of prolonged distress reastievenin depressive episodes. When the
mood is low, motivation to be active is also low. However, lowered aclex}s often worsen

distress and related emotgsuch as depression and anxiety. It is thus important to be able to
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increase activity level even wheine motivation to do so is lawParticipants recognize that

they have two general optiof reactingto stress and negative maoghleasure and mastery
activities. Pleasure activities are fun or enjoyable, such as watching a movie, talking with a
friend, or eating a delicious dessert. Mastery activities provide a sense of accomplishment,
pride, or satisfa@in in having achieved something, such @aying spors, walking, or
completing workrelated tasks. Participants are asked to generate lists of such activities that
they could engage in at times when their mood is low. These lists then become useful in th

development of relapse prevention action plans (Baer, 2014, p. 17).

Loving-kindness meditation isometimesncluded in MBCT depending orthe participants
For example, MBCT for depressive relapse does not include lummess meditation
because ofhte risk that it may trigger rumination and sefiticism in people vulnerable to
depression (Baer, 2014; Segdlal, 2013). In contrast, it is commonly included in MBCT
programs for stress reduction (Williams & Penman, 2011).
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Mindfulness practices in MBCT

v v v
Formal practice Informal practice Other elements
v v v v v
o . Mindfulness in -
Raisin exercise Body scan daily life Enquiry Homeworks

Mindful yoga Walking meditation The three-minute space exercise

e threeminute Incorporation of poetry and metaphors

Sitting meditation 7
space exercise

The all-day meditation session

Deliberately bringing difficulties to mind in
sitting meditation

Cognitive therapy-based exercises

Thoughts and feelings exercise

Discussion of automatic thoughts

Moods, thoughts, and alternative
viewpoints exercise

Pleasure and mastery activities

Figure 13 Mindfulness pactices in MBCT

Effectivity of mindfulness

Ruth Baer (2014)editor of the extensivetext MindfulnessBased Treatment Approaches:
Clinicianbés Gui de t o Egivesa detaided ovénaess of tha effectivd p p | i
application of the MBIgespecially MBSR and MBCTih various clinical settingg.he aithors
describethe mindfulness approach to recurrent depression, resistant depression, bipolar
disorder, generalized anxiety disorder, overeating and obesity, relapse prevention for addictive
behavior, for children, stress reduction, childbirth and parenting, chronic pain, cancer recovery
and strengthening resilience. This liseigpandedy the author Fabrizio Didonna (2009) who

edited the boolClinical Handbook oMindfulness The aithors sbw thatMBIs can be also

used in the treatment of OCD (obsessieenpulsive disorder), suicidality, borderline

85



personality disorder, eating disorders, trauma and PTSD-tflaoshatic stress disorder),
ADHD (Attention Deficit Hyperactivity Disorderand psychosis.

Despite the numerous methodological problems that more and more authors have recently
raised (e.g., Nicholas et al., 2017; Tang et al., 2015), the effectiven®H3l afin improving

mental health has been repeatedly documented in healthy geapleAntoine et al., 2018;

Keng et al. 201% Tomlinson et al.2018)and in people with various psychiatric or somatic
conditions(e.g., Goldberg et al2018; RahimiArdabili et al, 2018) It hasspecificallybeen
effective in treahg a number of physical complaints such as chronic pain (Kébat 1982),
psoriasis (KabaZinn et al., 1998)fibromyalgia (Kaplan, Goldenberg, & GalviNadeau,

1993) and many symptomassociatedvith cancer (Tacon, Calder&,Ronaghan, 2004). The
results also show that mindfulness is effective in the management of severe and chronic physical
conditions in children and adot@nts (Thompson & Gauntle@Bilbert, 2008). The mindfulness
efficacy has also been proved in preventing relapse of major depression (e.get 8le@al02)

and its residual depressive symptoms (Kingsoral, 2007). It has also been effective in
treatng anxiety (Evans et al., 2008) and psychosis (Bach & Hayes, 2002; Gaudiano & Herbert,
2006). Many studies have also revealed a significant effect of MBIs in eating disorders
(Fairburn, Cooper, & Shafran, 2003; Kristeller & Hallett, 1999; Telch, Agragjn&han,

2000). Tableés summarizes the resultsfofe recent systematic reviews and mataly®s that,

in addition to the effectivity, also describe the mediators and mechanisms of MB$.éfffext
original results of our research groamgpresented and discussed in the next chapler study
assessed the effect afonline version othe MBCT program for stress reduction in medical
students.

In their comprehensive metaalysis Khoury et al. (2013%howed that MB aremoderately
effecive in prepost comparisons (n = 72; Hedgay = .55), in comparisons with waitlist
controls (n = 67; Hedge g = .53), and when compared with other active treatments (n = 68;
Hedgés g = .33)and other psychological treatments (n = 35; Héslge = .22) soh as
psychoeducation, supportive therapy, relaxation, imagery, arideagpy.MBIs weremore
effective in treating psychological disorders thanwis in treating physical or medical

conditions.

In their review,Chiesa, Brambillaand Serretti (2010) conclude that MBIs could emeathe
regulation of negative emotis through increased activity of frontal cortical structures

inhibiting automatic amygdala activation. They also documented significant overlap between
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brain areas actated during MBI practice, psychothera@nd pharmacotherapyand those
activated by expectancy in placebo studiése aithors suggested that MBI ptae,
psychotherapyand placebo act through a tdpwn regulationyhile antidepressants could act
through a bottorrup process. In general, their resudtgpportthe notion that MBIs target
specific brain areas related to emotions and emotional regylasohas been repeatedly
observed in other interventions, particularly psychotherapy.
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Table 6 The effectivity of MBIs and mediators of its effect

Study Type of study Intervention | Participants Effect on Mediators Mechanism | Moderator
yl Z
Quaglia et al.| Systematic review ang MBSR Healthy anctlinical Mi ndf ul ne s | Mindfulness Not Not
2016 metaanalysis populations Beneficial intervention monitored | monitored
out comesy
Van der| Systematic review MBCT Patients with recurren Depr essi on|Mi ndf ul nes| Not Not
Velden et al., major depressive disordet Mi ndf ul nes|Rumi nat i on| monitored | monitord
2015 Metaa war enes/WorryZ
Selfcompassi {Selfcompassi
Rumi nat i on| Suppression of
WorryZ negative t
Cognitiwve Metaa war ene g
Decenterin
Autobiographical
memory specificity?
(Gu, et al, | Systematic review ang MBCT Healthy and clinical Depression|Mindful nes| Not Not
2015) metaanalysis MBSR populations Stress?Z monitored | monitored
Anxiety?Z
Negative a
Mi ndful nes
Depr es si o0n| Repetitive negative
StressZ thinkingZ
Global psychological (worry and
sympt oms Z | rumination)
Stress and
Depression|Selfcompassi
Anxiety?Z
Anger expression
(Il nconsi st
Recurrent Cognitive and
emoti onal
StressZ Psychological
Mood § flexibilit
Khoury et al.,| Comprehensivemeta | MBSR, Healthy and clinical Anxi ety Z Not Not Not
2013 analysis MBCT populations Depr essi on| monitored monitored | monitored
Stress Z
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Study Type of study Intervention | Participants Effect on Mediators Mechanism | Moderator
yl Z

Parsons et al| Systematic review an{ MBSR, Healthy and clinical Psychological Selfreported homg Not Not

2017 metaanalysis MBCT populations functionin|fpracti ce ¥|monitored | monitored
Physical f

Shapiro et al.] Randomized controlle¢( MBSR Undergraduat students Mi ndf ul n e s | Notmonitored Not Pretreatment

2011 trial Rumi nati on monitored | trait
Wel-bei ngy mindfulness
Selfc ompassi
Hopey
Empat hyy
Forgivenes
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Mindful in Medical School, Thanks to Facebook: Online Mindfulness-
Based Mental Health Support Program with Intensive Reminder System?>

Studies have repeatedly documented that medical students have a higher prevalence of burnout
and severe distress symptoms than the general populBiatin et al, 2005; Dyrbye et al.

2006; Ishak et g12013) Almost half of them experience these symptoms during their studies;
from 5 to 10% report suicidal ideatidibyrbye et al. 2008) The prevalence of burnout
syndrome develops over the course of medical education and may persist beyond medical
school among residenf§homas 2004) Burnout is mainly related to the inadequacies of the
learning and work environmer{Dyrbye & Shanafelt 2016) From this point of view,
developing a preventive pgoam in this area is a fundamental need for medical faculty teachers
and health psychologists. Such a program could positively influence the mental and physical
health of medical students, and it could significantly influence the medical practice itself
through a fundamental attitude shift among doctors toward themselves and their patients
(Epstein 2017).

Mindfulnessbased mental health support programs for medical students are promising.
Growing evidence from studies conducted with medical students feslibat stress reduction
programs based on mindfulness are beneficial in terms of reducing negative emotions and stress
while enhancing mindfulness, empathy, and-sethpassionDobkin & Hutchinson 2013;
Rosenzweig et gl2003; Shapiro et al1998; Warnecke et aR011) This is also reflected in

the increasing number of mindfulness centers associated with medical schools and miadfulness
related activities offered to medical students in the United SBéeres et a]2017) a similar

analysis has not been performed in Europe.

For any treatment, the goal is an approach that will be effective, with minimal economic costs
andmaximum selected population impact. It is necessary to distinguish the level of change at
which the intervention/treatment should be focused. If successful processes of change are
efficiently addressed at the right time, intervention could be effectittgout requiring the
deeper analytical level offered by individual psychother@rcross et al.2011; Prochaska

1997) It is unlikely that a single program will work for all participants, but a connection with

a technological platforrsan reach more people and is more likely to address people who are

15 Svetlak, M., Linhartova, P., Knejzlikova, T., Kosa, B., Sumec, R., Hornickova, V., Jarolinova, K., Lucanska,
K., Slezackova, A., Kasparek, T. (submiteddaplied Psychology: Health and Wdleing).Mindful in Medical
School, Thaks to Facebook: Online Mindfulne&ased Mental Health Support Program with Intensive Reminder
System
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already ready for a change. There has therefore been an increasing effort to transfer
mindfulnessbased programs to online versiqissh et al. 2016)

Even though the therapistient relationship and dialogue are irreplaceable, online
interventions offer some advantages, especially foplpeaho are functioning a good or
adequate personality level. Online programs 1) are easily accessible; 2) are anonymous; 3) are
available 24/7 to people during the course of their daily life; 4) do not necessarily require the
involvement of a therapistducated in mindfulness; 5) are less expensine;6) save time
(Andersson& Cuijpers 2009; Andersso#& Titov, 2014; Spijkerman et al. 201@&Imost half

of the people in one study would prefer an online format of mindfulnessatiea intervention

to a faceto-face formatWahbeh et a].2014) The preference for online delivery is reflected

in the increasing number of mindfulndsased mobile apps; a search identified 560 available
applicationgMani et al, 2015)

Increasing evidence supports the advantages and effectiveness of online mindifaseess
programgCavanagh et gl2018; Fish et al2016; Spijkerman et al2016) The online format

of MBI has been shown to be effective in supporting mental health and reducing
psychopathology symptoms in patients with car{geibo et al, 2018; Zernicke et gl2014,
2016) in healthy subject@Cavanagtet al, 2018; Querstret et aR018) and in patients with
depressior(Lappalainen et gl2015) anxiety(Krusche et aJ.2013) tinnitus (Hesser et al.
2012) chronic painDowd et al, 2015) and fiboromyalgigDavis & Zautrg 2013)

There are important differences in the construction, length, and delivery of interventions in the
mindfulness programs currently delivered by technology without facilitator involve(iisht

et al, 2016) These programs vary on the spectrum of interventions, ranging from Audio CDs
combined with regular phone call remindéfdtschuler et al.2012)to webbased programs
combinedwith regular email remindeX€avanagh et gl2018; Krusche et al2012) A review

by Fish et al. (2016)yevealed somelements that should be included in future programs,
including a modular course structure, use of different materials within the same course (e.g.
text, audio, videos, and printouts), and deaning approachzrom a clinical point of view,

each similaionline program should have two perspectives. One is the perspective of delivery
and of teaching the original content of the selected progriormal and informal practice in
MBSR or mindfulnes$based cognitive therapy (MBCT); the second perspectiveaisah

helping people to be fully absorbed in the program in each present moment.
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We developed a program that integrates these components. Our program also integrates a face
to-face approach, which is common for mindfulness programs in which the faciligato
involved through the introductory lecture and participants are able to meet the whole
mindfulness team who prepared the program. Our main aim is to offer students a regular and
evidencebased program which helps them to support their mental healthcgnde healthy

mind habits. Many researchers and practitioners agree that mindfulness meditation, through the
nonjudgmental awareness of experiences in the present moment, produces beneficial effects on
well-being and ameliorates strasdated symptom@Alsubaie et al.2017;H° | z e J201&;t a |
L - p e z,2048; Taad et gl2015)through the increase of resilience, positive emotions, more
frequent usef adaptive emotion regulation strategies, satisfaction with life, subjective quality

of life, and seHcompassiorf H° | z ¢2011pt al

We hypothesize that asightweek online mindfulness program will induce a subjectively
assessed increase in basic facets of mindfulnessenesi| positive emotions, the frequency of
adaptive emotion regulation strategies, satisfaction with life;cestfpassion, and quality of

life. Specifically, we assume that the importance attributed to the quality of life components
will be lower at the ed of the program, with an unchanged satisfaction with life. The
fundamental assumption of Buddhism and Buddhist psychology is that there is no such thing
as a permanent, unchanging g&lpstein 1988). The self is more of a process in the present
moment than a solid structure stie autobiographical memory. Meditation practice leads to
enhanced internal awarengssid meditators usually report that they can observe mental
processes with increasing clarity; meditation facilitates a detachment from identification with
the static sense of sglfH® | z e R011¢ This @Hange in perspective of the self is often
subjectively experienced aderling of freedom and liberatiomhis shift in the perception and
awareness of the transient nature of the self reflects the understanding that things of the external
world are also transient. The result of this change in perspective could be monitdhed a

decreased subjective importance of the life satisfaction components.
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Methods
Participants

In total, 312 Masaryk University medical students participated in the study (mean age 22.2
years withSD 2.9, 81% women). Of those, 239 subjects agreed to take pareigla#week

online mindfulness program. The control group was formed from 73 students who did not get

into theSeltDevelopment for Medical Studertsurse due to the limited capacity. Thihject

runs at the same time a@eon-line program. Thetudentsvere offered credit for remaining in

the study as a control . The uniancall mitdpgniss et h

gave their written informed consent.

Procedure
Recuitment

All subjects were university students recruited through advertisements on the website and
Facebook page of the Department of Psychology and Psychosomatics of the Medical Faculty
of Masaryk University. The advertisement was also posted to the emebportal of Masaryk
University, MUNIL.ONLINE.CZ, one month before the program started. The opportunity to
participate in the program was announced during lectures at the department aatice

boards at the facult§geltDevelopment for Medical Studemgsan optional course that is offered

every semester. The interest in the subject usually exceeds the class capacity, and many students

are often waitlisted for the next semester. Students are chosen for the course randomly by lot.

Data collection

The program participants completed baseline questionnaires before the introductory lecture
(pen and pencil method). The waitlist group completed the questionnaire during an
informational meeting before tHgelfDevelopment for Medical Studerdsurse stagd. The

data collection took place in the same week in both groups. The control measure at the end of
the program was created in Google Forms. The link to the questionnaires was sent individually
through email to each participant. The notification was $amte times, with a oreeek

spacing between notifications.
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Program

The program was divisible into three parts: 1) the introductory lecture, 2) the program itself,
and 3) the reminders to practice. The introductory lecture lasted 90 minutes anghitparts:

1) introduction of the lecture team, 2) assignment to a Facebook group (for ethical and legal
reasons, each student had to be included in the group personally), 3) motivation section aimed
at documenting the positive effect of mindfulness on mamtiphysical health, 4) introduction

of the foundations of mindfulness practice and its basic attifisatZinn, 2013) 5) focus

on commitment, selfliscipline, intentionality, and personal vision, 6) introduction of basic
approaches to formal and informal mindfulness practice, 7) introduction of the structure and
delivery mode of the program, and 8) discussf@ar online program followed the structure

and content of the two mestsearched mindfulnesmsed stress reduction programs, MBSR
(Kabatzinn, 2013 and MBCT Gegal et a).2002). The formal part of the program wasrin

precise accordance with the bddkndfulness: A Practical Guide to Finding Peace in a Frantic
World (Williams & Penman2011) Thed@eremessageso of the progl
booksThe Mindfulness Solution: Everyday Practices for Everyday Prol{emge] 2010)and

Full Catastrophe Living (Revised Edition): Using the Wisdom of Your Body and Mind to Face
Stress, Pain, and llinegKabatZinn, 2013. The program ran for overight weeks, during

which participants were asked to practice mindfulness formally and inforeraltiays of the

week. The course was organized istightmo d u |l e s . Each weekds modul
morning with a pdf file irwhich the plan for the whole week was presented and explained. The
pdf files ranged fronthreeto five pages; a summary of the whole program is presented in
chapter 4-by-Wé dk W8 e mmar y o f(Wiliahse& Femmarg20ld)m o
Reminders to practice were delivered through Facebook Messenger. They consist of
encouragement reminders, incentives, explanations, and recommendations for formal and
informal mindfulness practice. There wet®6 reminders in the course of the program (from
sevento twelve per day). The first reminder was always sent at 7:30 a.m. and the last one at 9
p.m. The others were delivered with one or two hours spacing within the day. The intensive
reminder system was a reaction to our clinical experience and to frexaiemt shtements of

how great it would be if somebody could remind them of important things from their
psychotherapy sessions at the right moment in their daily life, before problematic behaviors,
thoughts, and emotions appeared. The frequent reminders wereidaaoe with the need to
activate the processes of change, includstighulus control, which is activated by using

reminders and cues encouraging healthy behavior as substitutes for those that encourage
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unhealthy behaviofNorcross et al.2011) The structure and content of the reminders are
presented in Table 1. Audio recordings maceended in the boofVilliams & Penman2011)

were avail abl e Bfooork sd ofwonrl oBaedt taetr tLhi eMeditagod we b s i
Downloads (2012)where every recommended meditation is freely available (Meditation 1,
Mindfulness of Body and Breath; Meditation 2, The Body Scan; Meditation 3, Mindful
Movement; Meditation 4, Breath and Body; Meditation 5, Sounds and Thoughts; Meditation 6
Exploring Difficulty; Meditation 7, Befriending; and Meditation 8, ThehreeMinute

Breathing Space). The foundations of mindfulness practice and its basic attitudes were
presented via short videos (from 2 @réeseriedt o 46
by Jon KabaZinn (KabatZinn, 2015) Students had the opportunity to share their experiences

and questions with others within the Facebook group. Sharing was repeatedly encouraged via
reminders aimedthelpng the participants get social suppfrom the group. Participants also

had the opportunity to communicate in writing with the lecture team regarding any questions

or difficulties about formal and informal practice. Participation in the program was completely

free.

Measures

The Five Facet Mindfulness Questionnaire (FFNB@ger et al. 2006, 20083 a widely used

tool thatmeasures dispositional mindfulness. The questige hadive subscales: Describe,

Observe, Act with Awareness, Nonjudging of Inner Experieaod Nonreactivity to Inner
Experience. The items are rated from 1 = fine:
trueo. Hi g h e r hes mindfulaess. Alliteins ftoe the Achwitly Awareness and
Nonjudge subscales and half of the items in the Describe subscale are-wewelesg The

i nternal consistency of th&9%ubscales ranges

The Subjective Emotional Balance €xtionnaire (SEBQ; Kozeny®3) assesses prevailing

positive and negative emotional experiencing. The questionnaire has two subscales (Positive
Emotional Experiences and Negative Emotional Experiences) eigtiteentems each. The

items are evaluated cm s cal e from 1 = fdAal most nevero t

consistency was found to be CU = 0.93 for bo

The Perceived Stress Reactivity Scale (PSR8]otz et al.2011)is a questionnaire assessing

individual typical reactivity to everyday life stressors. The scalevmeasty-threeitems (with
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twelveitems reversavorded) andive subscales: Prolonged Reactivitgyr items), Reactivity

to Work Overloadf{ve items), Reactivity to Social Conflictiye items), Reactivity to Failure
(four items), and Reactivity to Social Evaluatidivé items). The items are rated from 0 (low
stress reactivity) to 2 (higbtress reactivity). The internal consistency of the subscales ranges
bet ween i0091.= 0. 71

The Cognitive Emotion Regulation Questionnaire (CERQ); Garné&fsliaaij, 2007) assesse

a set of cognitive emotion regulation strategies. Itthaty-six items andhine subscales with

fouritems in each subscale: Sblame, Acceptance, Rumination, Positive refocusing, Refocus
onPlanning PositiveReappraisal, Putting intéerspective, @tastrophizing, and Otheldame.

The subscale Rumination was excluded from this study due to its low internal consistency. The
items are rated from 1 = fial most nevero to 5

subscales rang68is0.8et ween CU = 0.

The Satisfaction with Life Scale (SWLBjener et al. 1985) measures overall satisfaction with
life with fivei t ems rated from 1 = HAstrongly agreeo

consi stency rangé89%bet ween CU = 0.80

The Brief Resilience Scale (BRSmith et al. 2008) measures the ability to recover from
stressful situations. TheBRStwsi t ems rated from 1 = fAabsol ut

di sagreed. The internal consi sitOQhcy was repo

The SelfCompassin ScaleShort Form (SCSF; (Raes et al.2011) measures individual
compassion for oneself. The SG§ is a short form of theventy-six item SelfCompassion

Scale (SCS;Nef2 003) and has a high correlat-BFon wi't
has twelve items andsix subscales withtwo items in each subscale: S&lindness, Sel
Judgment, Common Humanity, Isolation, Mindfulness, and -@iesttified. The items are rated

from 1 = Anevero to 5 = fAalwayso. The intern

Subjective Quality of Life Analysis (SQUALA; Zannot& Pringuey, 1992) measures the

quality of life defined as a difference between the importance and the satisfaction. The
guestionnaire investigates the s uuator dhei ve p
respondents evaluate their satisfaction in the areas of life they consider important. The tool has
twenty-three areas mapping both internal and external factors affecting everyday life. The
questionnaire has two parts: the first is about thpomance and the second about satisfaction.

The respondents assess both on a scale from
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The result is a comparison between the two parts. The internal consistency was found to be
bet ween iCO90(EhraBtineBeRal2014)

Data analysis

All data analysis was conducted with IBM SPSS Version 21 (IBM Corp 2012). Fordhsia,

the participants were divided into three groups: program group consisted of participants who
completed full program, progradropout group consisted of participants who starteddialut

not finish the program, and control group consisted of paatts ona waitlist who were not
included in the program at all and only filled in the test batteries. First, initial differences in
average scores dhirty-three continuous dependent variables between the program group,
programdropout group, and confrogroup before the program were compared using
MANOVA and Bonferroni poshoc tests. Further, prand posfprogram differences ithirty-
threecontinuous dependent variables were compared within the program group by paired t
tests. Bonferroni correctionas applied, resulting in a significance threshold of p = 0.002.
Finally, program and control groups were compared by independent sategks with
Bonferroni correction in the variables whichdréhanged after the program within the program

group, to indcate whether this change is specific tioe program group.
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