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ABSTRACT

Meditation is a highly practiced technique to create emotional balance,
cognitive enhancement, and general well-being. The aim of this study is to investigate
the benefits of meditation on attentional stability and emotion regulation. We created a
psychophysics task consist of number counting Stroop task and played emotionally
triggering sounds on the headphones during the experiment. We intended to create
cognitive load and emotional trigger with 8 conditions as the combination of 2 visual
conditions (congruent and incongruent) and 4 auditory conditions (arousal high-
arousal low- pleasure high- pleasure low). We expected the meditation group to
respond with higher accuracy rate (percentage) in lower reaction time (ms) than the
control group. During the experiment, we recorded the electrophysiological
activations of the participants and expected lower beta and gamma oscillations in the
meditation group’s frontal and temporal regions. The behavioral results fulfilled our
expectations with higher accuracy rate and lower reaction time of meditators.
Although the analysis of behavioral results showed that congruency had significant
effect, there were no effect of affective sounds on participants’ accuracy rate and
reaction time. Whereas electrophysiological results revealed that both the congruency
and sound type affected the participants. As expected, the meditation group generated
lower gamma oscillations both in frontal region which is associated with cognitive
control and temporal region where the emotion processing occur. Our results indicated
that meditation provides higher attentional stability and increase emotion regulation

skills especially in neural level.
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OZET

Meditasyon, kisilerin duygusal dengeyi, biligsel kapasiteyi, ruhsal ve bedensel
tyilik durumunu desteklemek i¢in ¢okga uygulanan bir pratiktir. Bu ¢alisma,
meditasyonun dikkati toplama ve duygulan diizenleme iizerindeki etkisini arastirmay1
amaglamaktadir. Katilimcilar, rakamlardan olusturulan Stoop testini yanitlarken,
kulakliklarindan duygusal tetiklenme olusturmasini planladigimiz sesleri dinlerken,
baslarindaki bant ile elektrofizyolojik aktivitelerini kaydettik. Verilen yanit siiresini en
fazla 1 saniye tutarak kisilerde bilissel yiik olusturmay1 planlarken, duygusal
tetikleyici seslerin de dikkatlerini dagitmasini planladik. Uyumlu ve uyumsuz gorsel
goreve eslik eden yiiksek ve diisiik diirtiicti, yiiksek ve diisiik hosa giden seslerle
gercektestirdigimiz deneyde meditasyon yapan katilimcilarin daha yiiksek dogruluk
oraniyla daha diisiik siirede yamt vermesini varsaydik. Davranigsal deneyin sonucu,
meditasyon yapan kisilerde daha yiiksek basart olan1 ve daha diisiik reaksiyon hiz1 ile
hipotezimizi desteklerken, duygusal tetikleyici seslerin iki grubun da basarini oramni
ve yanitlama hizini etkilemedigini goézlemledik. Eletrofizyolojik verileri analiz
ettigimizde altta noral diizeyde isleyen sistemde hem duygusal hem de gorsel
kosullarin kisiler tizerinde planladigimiz etkiyi gosterdigi ve meditasyon yapan
kisilerin 6n beynindeki elektrotlarda daha diisiik gamma salinimlan ile daha az ¢aba
ile dikkatlerini koruyabildiklerini ve temporal bolgede de yine daha diisiik gamma
aktivasyonu ile duygularini diizenlemede daha basarili olduklarim gézlemledik.
Sonuclarimiz, meditasyonun dikkat kapasitesi ve duygusal diizenleme {izerinde

olumlu etkileri oldugunu gostermektedir.

Anahtar Kelimeler: Meditasyon, dikkat; duygu diizenleme, bilissel esneklik
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1. INTRODUCTION

Living a good life is almost what every individual wants. Although the
meaning of “good life” is changeable, there are some main principles that constitute
contentedness. Having meaningful relationships, balanced emotional states and the
ability to stay focused in moments of need are the elements of these principles that we
will be interested in in this thesis. Being peaceful has various dimensions, such as
being peaceful with self-existence or having peaceful relationships with other beings.
Having constructive communication is an important aspect of being peaceful, and its
importance reveals itself especially in intense situations. Many spiritual teachings
encourage individuals to “step outside of the situation”, or to “take a deep breath
before reacting” in circumstances that make people feel stuck and react harshly. These
methods provide individuals a moment, a space to comprehend and evaluate the
condition wisely. Although many people would say that it is easier said than done,
these teachings can be implied in our lives. It just requires practice and dedication.
Meditation, which is an efficient and intense way of mind training, is an effective tool
for self-awareness and mindful living (the elements that provide skill for applying the
spiritual teachings above) hence improving well-being and life quality as an outcome.
During meditation, maintaining attentional stability is crucial for a desirable session. It
IS not easy to stay focused, even though there are methods to keep attention stable like
counting, feeling the sensations of breath, chanting a mantra, or focusing on an object;
depending on the method the meditator prefers at the beginning. Like sports activities,
one needs to continue practicing consistently in order to improve attentional skills,

which will make staying focused easier in time.

In addition to taking part in numerous important cognitive processes, attention

also plays important role in emotion regulation, “paying attention to an emotional



stimulus of the situation one encounters, appraisals of this situation” is a part of the
emotion processing (Gross, 1998). The way individuals interpret and respond to an
event affects the emotion it might generate. So, if one becomes in control of his/her
attention by managing how it will be deployed or be aware of his/her cognitive state
and manipulate it; regulating emotion could be easier for that person (Dérfel et al.,
2014; Goleman & Davidson, 2017; Ochsner & Gross, 2008). The previously
mentioned spiritual teachings might have a connection with one of the emotion

regulation strategies called detachment, which we will elaborate in detail.

This thesis aims to investigate the relation between meditation practice and
detachment ability, which is related to attention and emotion (PF-ACC- amygdala
activation) and examine if meditation practitioners are more capable of detaching
from unwanted stimuli, the potential reaction it might generate, hence regulate

emotion, and keep attention on the task, act with goal supported behavior.

Although research on reappraisal and meditation exists, a few studies are
focusing on detachment and meditation. The question is if we can connect the
mechanism when a meditator detects the mind wandering during meditation practice,
and when a person realizes the sudden reaction during an uneasy conversation or
situation. To investigate and understand the question clearly, one needs to understand
how brain regions related to meditation, attention, and emotion regulation work; and

studying neuronal networks is one of the best ways to start with.



2. NETWORKS

The research of understanding the organization and function of the brain has
emerged an approach with a systematic framework identifying networks consist of
regions which are in interaction with each other, and working together for specific
cognitive tasks. Although there are several major networks have been identified
during rest and active conditions, we are going to mention 3 large-scale networks that

extensive research has been conducted on, and relevant to our study.

1.1 Default Mode Network

The default mode network is discovered by Shulman and his colleagues during
investigating resting-state activations (Raichle et al., 2001). DMN is the large network
that is active in rest conditions and becomes deactivated when there is a demanding
cognitive task. During DMN, mind wandering occurs showing itself as daydreaming,
autobiographic memories, theory of mind (considering the viewpoint of others), and
self-related cognitive processes (Bressler & Menon, 2010). The key nodes of DMN
are PCC (is known to be active during self-referential and autobiographical
processes), VMPFC (active during “social cognitive processes related to self and
others”), medial temporal lobe (“episodic and autobiographical memory”), and the
angular gyrus (“semantic processing”) (Goulden et al., 2014; King & Fresco, 2019;

Vinod Menon & Uddin, 2010; Raichle et al., 2001; Frederick Travis & Parim, 2017).

1.2 Central Executive Network
The Central Executive Network is where high-level cognitive functions occur
such as “active maintenance” and information modification in working memory,
attentional control, judgment, and decision-making mechanism for accomplishing the

existing goal (Vinod Menon & Uddin, 2010). CEN consists of the dorsolateral



prefrontal cortex (DLPFC) and posterior parietal cortex (PPC). CEN and DMN have
opposite relation; when one’s activation increases, the other deactivates; since DMN is
known to be a resting state hence no task network, whereas CEN is active during
processes requiring cognitive control and is called a “task-positive network” (Vinod
Menon & Uddin, 2010; Mulders et al., 2016). CEN is also stated as a fronto-parietal
attention network by some researchers, associated with top-down cognitive control

(Hasenkamp et al., 2012; Mulders et al., 2016).

1.3 Salience Network

The salience network is associated with processes monitoring external stimuli
and prioritizing the tasks that are relevant to the homeostatic events (Seeley et al.,
2007). Salience Network is also a “task-positive network™ and with CEN these two
networks are considered “task-activation ensemble” (Uddin, 2017). Salience network
combines ongoing sensory data, emotional and cognitive state and has a role in
various functions like interaction, manner, self-awareness (V. Menon, 2015). The
main regions that constitute the SN are the dorsal anterior cingulate cortex (dACC),
anterior insula, ventrolateral PFC, and ventral striatum. The SN is also called
“affective network™ for being associated with “salience processing” and active during
emotion regulation (Mulders et al., 2016). and The DMN and CEN balance is
suggested to be coordinated by SN, especially by the anterior insula acting as a
switching mechanism between the two networks (Goulden et al., 2014; Mulders et al.,
2016; Sridharan et al., 2008). The anterior cingulate cortex is accepted to be the
fundamental region for the process of monitoring and assessing if there is any
cognitive control required (Ochsner et al., 2002). The anterior insula is also active
during signal detection and is called the “brain’s error-monitoring system” (Uddin,

2017).



3. ATTENTION

Attention is the essential cognitive mechanism that prioritizes the goal-relevant
element through imposed numbers of external stimuli or internal homeostatic signals
and “train of thoughts” in order to provide ground for efficient processing (Wells &
Matthews, 1994). The attention process that occurs voluntarily by guiding attention is
called endogenous attention; whereas attention can be directed towards highly salient
stimuli involuntarily, which is called exogenous attention (Posner, 1980). Endogenous
attention is goal-driven, top-down, slower, and can continue for longer durations, on
the other hand, exogenous attention is automatic, bottom-up, triggered by a salient

stimulus (Meyer et al., 2018)

William James is one of the most important psychologists that has a large

impact on literature, explains the definition and function of attention as (James, 1890):

Millions of items ... are present to my senses which never properly enter my
experience. Why? Because they have no interest for me. My experience is what |
agree to attend to. . .. Everyone knows what attention is. It is the taking possession
by the mind, in clear and vivid form, of one out of what seem several simultaneously
possible objects or trains of thought. . .. It implies withdrawal from some things in

order to deal effectively with others.

The main insights of James’s definition can be explained in 7 points (Serences

& Wixted, 2018). These are:

1- Attention is a process that allows us to get the precise contents
from mental representations that are originated by awareness or short-term

memory “taking by the mind”.



2- The process consists of prioritization for selection. It is choosing
the relevant item for the purpose among the variety.

3- The number of items chosen at a time is just one.

4- The item can be selected from internal (objects) or external
environment (thoughts).

5- The focusing process during attention requires ignoring
distracting items.

6- Attention is required for adaptation.

7- Attention is required for healthy cognition.

1.4 Clinical Model of Attention
Attention is suggested to be a “multidimensional cognitive capacity” instead of
being a single process. The types of attention are explained in literature through the
clinical model of attention which divides into 5 components as focused attention,
sustained attention, selective attention, alternating attention, and divided attention as the

subcomponents of attention (Abdelrahman et al., 2019; Sohlberg & Mateer, 1987).

1.4.1 Focused attention

The ability to attend to a specific stimulus.

1.4.2 Sustained attention

Maintaining focus on a stimulus for a prolonged period.

1.4.3 Selective attention

The ability to focus on a specific stimulus while inhibiting other distractors.

1.4.4 Alternating attention
The ability to shift focus between tasks that require different cognitive

functions.



1.4.5 Divided attention

The ability to respond to multiple stimuli at the same time.

Driving is a good example of explaining the processes. Keeping the focus on
the road is focused attention while being able to make it a long period of time is
sustained attention. Avoiding distractions of irrelevant stimuli requires selective
attention; checking the mirror then focusing back on the road in the front as well as
noticing the car passing by for a moment is alternating attention. And finally, being
able to control pedals, turn the wheel, and switch gears at the same time is the skill

that requires divided attention.

1.5 Levels of Attention and Attention Orienting
The Hierarchical Attentional Model describes two levels of attention based on
the required cognitive load. Focused attention and sustained attention are
lower/fundamental levels of attention, whereas alternating, selective, and divided
attention are higher levels of attention (Abdelrahman et al., 2019; Sohlberg & Mateer,

1987).

Attention orienting has two classifications, covert and overt. In overt attention,
the locus of attention can be detected by gaze movement because, for this kind of
attention, individuals need to move their eyes to the source of information. In covert
connection, there is no connection between gaze movement and shift in attention, so

the eyes stay fixed during the switch of attention (Goldstein, 2015).

1.6 Neurocognitive Model of Attention
The neurocognitive model of the human attentional system is a framework for

attention research, introduced by Michael Posner and Steven Petersen (1990). The



model mentions three “separate yet interrelated networks” such as alertness, orientation,

and detection.

1.6.1 Alertness
The process of being ready for incoming stimuli or data. The alertness level of
an individual can be assessed or manipulated to create differences in processing or
performance during tasks. For example, giving a cue as a warning that indicates a
target is about to appear before presenting a stimulus increases the alertness, and
switches the individual’s cognitive state from resting to a prepared state which results
in an increased likelihood of detection and decreased response time. The level of

alertness is called arousal, implies the amount of induced trigger (Pfaff, 2014).

With neuroimaging, the alerting process can be observed with the activation in
the right frontal and right parietal cortex and the thalamus (Malinowski, 2013;

Petersen & Posner, 2012; Posner & Petersen, 1990).

1.6.2 Orientation
Directing attentional resources to a specific type or class of sensory
information and excluding the others. Although orienting attention facilitates
detection; it is still possible to detect a stimulus that occurs outside of the attentional
oriented area (when attention is oriented to another stimulus) but it requires more
effort. During orienting, the regions such as the superior parietal cortex, temporal-
parietal junction, frontal eye fields are involved (Malinowski, 2013; Petersen &

Posner, 2012; Posner & Petersen, 1990).

1.6.3 Detection/Executive
Detection/executive process is the one that a specific bit of information is

selected. It also can be explained by “the cognitive registration of stimuli”. Alertness



and orientation take part in enhancing the chance of detection’s occurrence, while
detection makes information processing possible. The process is related to focal
attention, which is explained by Posner and Peterson (2012) as “the entry to the
conscious state”. Detection is also called conflict monitoring and executive attention.
The regions that are activated in detection are also called the executive network;
consisting of the superior colliculus and the anterior cingulate cortex (ACC), lateral
ventral cortex, prefrontal cortex, and basal ganglia (Brandmeyer et al., 2019;

Malinowski, 2013; Petersen & Posner, 2012; Posner & Petersen, 1990).

The research on neural systems of attentional control highly adopts network
view. Alerting network, which has a role controlling the amount of arousal and
alertness, and Executive Network that is active during goal setting, conflicts resolving
functions, and “posterior attention model” are proposed to be elements of the

attentional system.

ACC activation is the common feature of functions such as attention, emotion
regulation, and cognitive control; which can be interpreted as a critical region for such

functions (Petersen & Posner, 2012)

Attention has tendency to “mind wandering, agitation and dullness” and
training has importance in preventing this tendency since attentional training ensure

the cognitive states to be more “stable and vivid”(B. A. Wallace & Shapiro, 2006).

The improvement of attentional skills results in positive effects on emotion
regulation. Especially the inhibition of automatization and increased cognitive
flexibility are significant skills in cases of encountering stimuli that might generate
unwanted emotional state (Bishop, 2004; Hartkamp & Thornton, 2017; Moore et al.,

2012; B. A. Wallace & Shapiro, 2006).
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In order to understand the inhibition of automatization further, we should
investigate the classification of cognitive processes as controlled and automatic

(Schneider & Shiffrin, 1977).

The activation of learned sequences in long-term memory is called automatic
processing. This type of processing demands a little part of a person’s cognitive
resources and got triggered reflexively and because it occurs without intention and the
subject does not have control over the process. On the other hand, a controlled process
is required during unpredictable, unacquainted, and difficult tasks; it is capacity-
limited since it uses more of the cognitive resources and obviously can be controlled
by the subject (Shiffrin & Schneider, 1984; Wells & Matthews, 1994). The automatic
processes can be innate or might become automatic as a result of practice. It was a
commonly accepted idea that once a process becomes automatic hence initiated
unintentionally and effortlessly, it is not easy to suppress, modify or ignore it (Moore

& Malinowski, 2009; Schneider & Shiffrin, 1977).

The “Cognitive Flexibility” term was first introduced to the literature by Jose
Canas and his colleagues (2003) as the ability to reinvest attention and adopt new
strategies in the cases of encountering new and unexpected conditions. As cognitive
flexibility supports interrupting automatization of responses, it shall be an aspect of
emotion regulation as well as being in relation with meditative practice (Moore &

Malinowski, 2009).

Meditation, as a practice of attention training, provides performance increases
in cognitive tasks as well as rapid attentional alteration by gaining cognitive flexibility
((Brefczynski-Lewis et al., 2007; Hodgins & Adair, 2010; Jha et al., 2007; Moore &

Malinowski, 2009).
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4. EMOTION REGULATION

As human beings, we differ from animals by being able to act independently
from the impulses that push us ahead without thinking about the consequences or
hiding ourselves in a box because of feeling stalemated. That difference comes from
our ability to be aware of emotions and regulate them. In this study, emotions are
accepted to be the reaction inclination (whether physiological, behavioral, or adaptive)
of individuals, functioning as enhancement of physical and social status (Wadlinger &
Isaacowitz, 2011). As Shakespeare (1954) pointed out in his well-known play Hamlet
; when we change our thoughts we can change our feelings hence modify our
emotional state, through the main character Hamlet saying: ‘‘there is nothing either

good or bad, but thinking makes it so.”” (Ochsner et al., 2002).

Emotion Regulation research investigates the techniques people modify their
emotions in a limited time, for a specific situation whether positive or negative
(McRae & Gross, 2020). In order to regulate emotions, the awareness of that emotion

is crucial, and that can be obtained by metacognition.

1.7 Cognitive Monitoring and Metacognition
Metacognition is the knowledge and the ability to reflect on our own ongoing
cognitive processes (Schwartz & Perfect, 2002). John Flavell (1979) the first person to
use the term metacognition, developed the “A Model of Cognitive Monitoring” by

introducing four stages, these are.

1.7.1 Metacognitive knowledge
A person’s own knowledge about himself’herself, the knowledge about the

cognitive weakness and strengths. For example, someone might have the belief that
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he/she is better at English than Mathematics and that is an outcome of metacognitive

knowledge.

1.7.2 Metacognitive experiences (awareness)
The feelings that arise about the cognitive experiences, during the ongoing
process and the ability to evaluate how well it is going. For example, while listening
to someone speaking, suddenly realizing that you do not understand anything they are

telling is metacognitive awareness.

1.7.3 Goals (or tasks)
John Flavel explains the goals or tasks as “the objectives of a cognitive

enterprise.”

1.7.4 Actions (or strategies)
The operations that are adopted to achieve the goals. For example, applying

emotion regulation strategies.

Sometimes attention becomes distracted from the current experience.
Cognitive training and meditation which requires bringing the attention back to the
present moment constitutes an awareness that the thoughts are not the truth or
reflections of the reality and are just the products of the mind. This kind of awareness

is claimed to be the core of decentering (Kang et al., 2013; Teasdale, 1999).

Like Shakespeare, Richard Lazarus (1999) who has developed one the most
important frameworks in emotion regulation literature with his transactional stress
model, states that “the way we evaluate an event determines how we react

emotionally.”

Emotion regulation strategies can be applied voluntarily or involuntarily to

adjust the intensity of an emotional response (Gross, 1999, 2001). When emotion
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regulation occurs involuntarily or unconsciously, the processes occur automatically,
and is called implicit emotion regulation. Whereas, voluntary regulation which
consists of conscious processes, is called explicit emotion regulation (Guendelman et

al., 2017).

1.8 Emotion Regulation Strategies
In this study, we will focus on voluntary regulation so when the term “emotion
regulation” is used, it refers to “explicit emotion regulation”. The explicit emotion
regulation strategies can be explained under four categories (Dorfel et al., 2014;
Gross, 1998, 2002; Kalisch et al., 2005, 2006; Lazarus, 1999; Ochsner et al., 2002;

Walter et al., 2009). These are,

1.8.1 Distraction,
Directing focus to a secondary task in order to distract from the unwanted
emotional stimuli. The secondary task can be non-emotional or emotionally less

disturbing. Selective attention is the main element of the distraction strategy.

1.8.2 Reinterpretation
Reinterpretation is a kind of cognitive reappraisal which is applied by
modifying the meaning of the situation by composing a different interpretation in face
of a disturbing emotional stimulus. For example, seeing a person crying and thinking

that these are tears of joy.

1.8.3 Detachment
Detachment is another kind of reappraisal strategy which we will be focusing
on in this study. Detachment is also called decentering, the process of taking the
perspective of an uninvolved observer by stepping back and “achieving psychological

distance”, instead of adopting the emotion (Fresco et al., 2007; Garland et al., 2015).
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The process of observing the situation creates an opportunity to decide how to

respond, without having an automatic reaction (Kang et al., 2013)

The research on emotions suggests that there when people evaluate the
situation from the first-person perspective, they focus on the negative aspects of the
experience more, on the other hand, becoming the observer of the situation and the
self by taking distance, relieves the burden and creates ground for more constructive

reaction (Kross & Ayduk, 2008).

1.8.4 EXxpressive suppression
Modifying the first expressive response to an emotional stimulus to a more
purposive one. For example, instead of frowning, modifying the facial expression to

smiling.

A meta-analysis which is conducted with 190 studies on emotion regulation
success revealed that detachment is more successful (d+=0.45) than reinterpretation
(d+=0.36), followed by suppression expression (d+=0.32), whereas distraction has a
very small effect on reducing an emotional reaction (d+=0.27) (Webb et al., 2012).
The reason for the difference in regulation success of different strategies can be
explained by remembering how the strategies can be distinguished by timing of the
regulation. If an individual changes the reaction before the emotional response
becomes activated it is called antecedent-focused regulation; and the strategies take
part after the emotion is generated are called response-focused regulation (Gross,
2002). Taking from this point, it can be realized that the successful strategies like
detachment and reinterpretation are under the category of antecedent-focused
strategies; the processes that occur before the emotion arises, so these strategies do not

need to aim to alter any negativity; while expressive suppression is a kind of response-
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focused strategy as it occurs after the emotion arises (Dorfel et al., 2014; Gross,

2002).

When we investigate the study comparing the effects of two cognitive
reappraisal strategies, detachment and reinterpretation, which the subjects attend to the
stimulus in an unemotional and detached manner or focused on the positive aspects of
the stimuli; it is revealed that detachment “turns down the volume of emotion” by
“globally reducing the emotional responding” whereas reinterpretation “changes the
channel” by “shifting the balance of emotional responding toward positive affect” and
has different kinds of benefits.. Detachment is especially useful in situations where
people feel overwhelmed by complex emotions or when the positive emotion is not
enough to motivate them to initiate something. On the other hand, reinterpretation
increases the ratio of positive emotional responses when compared to negative

responses (Shiota & Levenson, 2012).

1.9 Neural Correlations of Emotion Regulation
The research conducted so far shows that the emotion regulation process occurs
as an interaction between the regulation network that takes part in control and inhibition

processes and the regions involved in appraisal and emotion generation.

The specific regions commonly observed to participate in emotion regulation,
working as a control mechanism by prioritizing the stimuli or emotional salience
relevant to the internal goals are ACC, VMPFC, DMPFC, VLPFC, and IPC (Dorfel et
al., 2014; Eippert et al., 2007; Guendelman et al., 2017; Kalisch et al., 2005; Ochsner

et al., 2009; Viviani, 2013; Wager et al., 2008)
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The regions that effected by the emotion regulation process are the amygdala,
anterior insula, nucleus accubens (NAC), and ventral striatum (Bubhle et al., 2014;

Dorfel et al., 2014; Guendelman et al., 2017; Wager et al., 2008).

After receiving the stimuli, the emotional response occurs by the ongoing
processes in the limbic system especially in amygdala and anterior insula (Al). When
there is a mismatch between the arising emotion and the goal to feel less negative, it is
detected by dorsal anterior cingulate cortex (dACC). In order to control the emotion
and response voluntarily, instead of going with the flow of the occurring arousal; the
dorsolateral prefrontal cortex (DLPFC) brings the information about the goal from
working memory. Then, the ventrolateral prefrontal cortex (VLPFC) and parietal
cortex become activated in order to switch attention — regulate emotion (Dérfel et al.,

2014; Eippert et al., 2007; Guendelman et al., 2017; Ochsner et al., 2002).

As extra information, the ventral-anterior cingulate cortex (VACC), and the
ventromedial prefrontal cortex (VMPFC) take place during implicit emotion

regulation (Guendelman et al., 2017).

The 46 neuroimaging studies applying reappraisal as emotion regulation
strategy were investigated in a meta-analysis and resulted in common activations in
bilateral DLPFC, VLPFC, DMPFC, and PPC and deactivation in bilateral amygdala
and ventral striatum; the regions that were previously mentioned in the process of

explicit emotion regulation (Buhle et al., 2014).

PFC regions are commonly accepted to be playing an important role during
emotion regulation by interacting with subcortical regions which takes part in the
emotional responding (Ddérfel et al., 2014; Guendelman et al., 2017; Kalisch et al.,

2005; Wager et al., 2008).
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In emotion regulation’s neural correlations literature, there are two different
reappraisal pathway hypotheses. These are the mediation hypothesis and the direct

pathway hypothesis.

The mediation hypothesis claims that negative emotion is reduced by PFC’s
effect on subcortical systems. On the other hand, according to the direct pathway
hypothesis, the success of the reappraisal is not related to the amount of influence on
subcortical systems because it all occurs during the cortical activity (Wager et al.,

2008).

The studies investigating emotion regulation commonly mention increase in
regions that are claimed to be taking part in the reappraisal process such as dorsomedial
PFC, VLPFC, dorsal ACC, VLPFC, and insula. Whereas correlation in participants’
emotional reports and decrease in amygdala activation. Also, PFC activation has been
observed to be correlated with the success of reappraisal. When two pathways are
compared, the activation in right VLPFC and its effect as downregulation on amygdala
activity (supporting mediation hypothesis) , and increased activation in Nucleus
Accubens (NAC) with nearby ventral striatum (VS) (supporting direct pathway
hypothesis) were both correlated with the success of reappraisal strategy (Blair et al.,

2007; Goldin et al., 2008; Ochsner & Gross, 2008; Wager et al., 2008).

As there are two different networks both result in successful reappraisal, the
researchers claim that the success of reappraisal shall be related to both limiting
negative appraisals (by decreasing activity of amygdala) and creating positive
emotions by appraising with bringing relevant information from the memory; as the
network involving NAC/VS includes regions that take part in memory and action

selection (Wager et al., 2008).
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What differs in neural processes when different regulation strategies are

applied?

Studies on distraction claims that the process activates the ACC, VLPFC, and
the Parietal Cortex (Frankenstein et al., 2001; Kalisch et al., 2006; Kanske & Kotz,
2011); reinterpretation is related to the activations of DLPFC and VLPFC.
Detachment is commonly observed to be activating dorsal ACC, dorsal and anterior
medial PFC, DLPFC, IPC, and reduced amygdala activation, and expressive
suppression activates bilateral DMPFC, right DLPFC, and left VLPFC (Ddérfel et al.,

2014; Kalisch et al., 2005; Ochsner et al., 2012).

In a study conducted to compare activations of the four emotion regulation
strategies mentioned above; distraction, detachment, and expressive suppression are
observed to share activations in similar regions, such as an increase in DLPFC and
right IPC and decreased activation in the left amygdala. On the other hand, during
reinterpretation, there was no considerable downregulation in the activation of the
amygdala or increased activation in VLPFC and orbitofrontal gyrus was observed

(Dorfel et al., 2014).

The activations of dorsal PFC and ACC during reappraisal, suggested to be
related to maintaining selective attention and monitoring processes respectively

(Ochsner & Gross, 2008).

It is suggested that there is a relation between dorsal ACC, DLPFC, insula and
amygdala activity and meta-cognitive ability regarding emotional state, attentional
detachment capacity and regulation limbic activity and its connection with
Mindfulness (the topic that will be investigated in coming sections) (Farb et al., 2010;

Garland et al., 2015).
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The question whether the downregulated amygdala activation continues after
emotion regulation by detachment or the “return of suppressed” situation, which is the
rebound of suppressed emotions with a enormous increase in amygdala activation,
occurs drove the researchers conduct a study for investigation. The decrease of
amygdala activation was observed to be maintained after 10 minutes and the decrease
level was in correlation with increased right DLPFC activation. The researchers
interpreted the results as the DLPFC’s effect on top-down regulation by inhibiting
amygdala activation which supports the theories on the process of voluntary emotion

regulation (Walter et al., 2009).

1.9.1.1 Detachment and Its Various Versions in the Literature

The concept of “Detached Mindfulness” relies on the process of meta-
cognition and awareness of mental events that can be evaluated and modified since
“the thoughts are not the realities” ” (Wells & Matthews, 1994). Detached
mindfulness is suggested to be automatically occurring inner-awareness, and does not
require any effort to be aware of the “ebb and flow of internal events, primarily
thoughts”, because the individual stays mentally decentered. The elements of detached
mindfulness are “mega-cognitive knowledge”, “metacognitive monitoring”,
“suspension of conceptual processing”, “attentional flexibility” and “de-centered
relationship with thoughts” (Wells, 2005). This kind of awareness provides ground to
a person to avoid being triggered by maladaptive beliefs and create flexible responses
to “threat” and gives the ability to control and guide cognition (Wells, 2002). The
word mindfulness shall not be confused with mindfulness meditation. Wells, the

founder of the concept differentiate the process of mindfulness as effortful whereas

detached mindfulness as automatic processes (Wells, 2005). The researchers observe



20

the mindfulness in the Buddhist tradition as one of the pathways of implementing the

state necessary for detached mindfulness, and define the characteristics as below:
1. Meta-awareness (consciousness of thoughts).
2. Cognitive de-centering (comprehension of thoughts as events, not facts).

3. Attentional detachment (attention is flexible and not anchored to any one

event).

4. Low conceptual processing (low levels of analytical and meaning-based

appraisals. i.e. inner dialogue).

5. Low goal-directed coping (goals to remove or avoid threat are not

paramount).

Although the technique seems close with mindfulness meditation, according to
the researchers, the main aim of the concept is to understand how the information is
processed in emotional disorders and they especially point out that detached

mindfulness is not formed as a coping strategy (Sugiura, 2004; Wells, 2005).

Detachment is the central component of Mindfulness-Based Cognitive
Therapy; which is an 8-week group therapy that combines cognitive therapy’s
techniques for depression and mindfulness meditation’s clinical application (Segal et
al., 2001). MBCT helps patients or applicants to avoid automatic responses during
cognitive processing by becoming more aware and preventing depressed state by
relating differently instead of engaging emotions, mental and bodily processes that
induce depression (Bieling et al., 2012). The ability to be more aware and disengage
can be improved by training that includes body scan, sitting meditations, basic yoga

movements, mindfulness in daily activities and information about depressive illness
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and cognitive patterns, how to non-judgmentally observe everything that arises
(Bieling et al., 2012; Eisendrath et al., 2011; van der Velden et al., 2015). The
difference between Cognitive Behavioral Therapy and MBCT is that while CBT aims
to change the content, MBCT focuses on decentering from “habitual automatic
cognitive routines” which results in disengaging from “automatic dysfunctional

cognitive patterns”(Eisendrath et al., 2011; Segal et al., 2001)

The MBCT of Segal and his colleagues (2001)combine mindfulness training

and some components of CBT, such as:

1) Encouraging clients to catch automatic “habitual dysfunctional cognitive

processes’.

2) Detaching from these processes by redirecting attention.

3) Developing the mega-cognitive ability to be aware of the transience of

thoughts and feelings as they are not the facts.

4) Realizing how the psychical sensations, thoughts, and emotions change

when the “non-judgmental and compassionate attitude” is taken.

When these steps are comprehended and applied in daily life, individuals less
likely find themselves in a depressive mood because of the “dysfunctional

depressogenic habits” (van der Velden et al., 2015).

Hayes’ (1999) “cognitive diffusion” strategy also uses a similar technique
which requires individuals to separate thoughts and actions (Khoury & Lecomte,

2012).
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5. MEDITATION

The meditation term is used to describe the practices that regulate the body and
mind by engaging a specific attentional set (Cahn & Polich, 2006). Meditation can be
practiced with various methods formally or informally. During formal meditation, the
practitioner meditates for a defined period of time (like 45 minutes, everyday) and use
a specific method, whereas informal meditation can be applied by being mindful
during daily activities such as eating, taking a bath or walking (Hindman et al., 2015).
An important amount of the research has been conducted on formal meditation and
revealed enhanced cognitive capacity, emotional state, and neuropsychological well-
being as the result of extensive meditational practice (Cahn & Polich, 2006; Carter et
al., 2005; Hartkamp & Thornton, 2017; Moore & Malinowski, 2009). Almost every
meditation practice starts with focusing on a specific object, hence attentional training
is the common fundamental element of all types of meditation since it increases the

ability to focus and reduces proneness of distraction (B. A. Wallace & Shapiro, 2006).

Meditation offers a way to regulate mental activities by meta-cognition and
“flexible allocation of highly limited brain activity resources” (Raffone et al., 2019).
In recent years, the word meditation has been taking its place in daily conversations.
As the number of mediation practitioners and scientific studies increases, information
about its benefits as well as myths about meditation practices have been emerged and
spread rapidly. As an example of misunderstood concept about a meditation session is
that the meditator’s mental state does not stay the same, or become blank like a white
screen; so defining the mental states of a practitioner is an important step for creating
a research paradigm. In this section, we aim to clarify the knowledge about meditation

and reveal evidence on how it can be effective in emotion regulation.
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Just like the word “sports”, the word meditation is the combination of various
practices that can be applied for mental, psychological, physical wellbeing or spiritual
clarity. Regulation of attention is the main common property of all meditation
practices. As training the body consistently increases the muscle strength, the
individuals feel less forced and more energetic; practicing meditation regularly
improves the mental stability and lessens the required cognitive effort for attention
regulation (Lutz, Slagter, et al., 2009). With the practice of meditation, one can reach
Samadhi, the “deeper levels of insight into the nature of the mind and consciousness”
(Brandmeyer et al., 2019; A. Wallace, 2014), and enrich eudemonic well-being

(Garland et al., 2015).

The first classification between meditation practices was defined by Cahn and
Polich (2006) focusing on the way attentional processes are directed. These are
concentrative meditation (focused attention) and open-monitoring meditation
(mindfulness). As the research on meditation practices gets more advanced, the
classifications become more elaborated. Currently, there are five well-defined
categories of meditation in the literature. Although those five different meditation
techniques consist of unique practices and benefits, they have overlapped outcomes
like “feeling happier, more energized, being more present in the moment, more aware
of the body, and better at disengaging from distracting thoughts” (Kok & Singer,
2017) and stay detached. The runner analogy can help us to understand how different
meditation practices bring unique benefits as well as having common properties; when
researchers observe runners’ path in the city, they see that although they know and use
different locations as their route, they develop a similar muscular and cardiovascular

system in time (Kok & Singer, 2017).
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1.10 Types of Meditation

1.10.1 Concentrative/focused attention meditation (FA)

The techniques involve focusing on a specific sensory or mental activity such
as repeated words or sounds, an image created by visual imagery, or specific bodily
sensations like breath. This type of meditation is suggested to enhance concentration
and develop meta-awareness (Dahl et al., 2015) since it develops regulatory skills
such as monitoring by staying sharp to avoid distractions, being able to disengage
from current distractions, and bringing the focus back (Slagter et al., 2011). The
mental process of FA is called Samatha (quiescence, focusing on an object to reach
tranquility) in the Buddhist tradition (B. A. Wallace, 1999). Wallace (1999) explained
the stability and vividness of attention during FA or Samatha with a telescope
metaphor “mounting a telescope on a firm platform and obtaining clear focus by
polishing the lenses”. Development of attentional vividness is like polishing the lenses
and bringing the telescope into clear focus. As a mental training, focusing on a single
object supports the absorption skill, which is the ability to “fully engage attention in

an experience” (Brandmeyer et al., 2019; Wenk-Sormaz, 2005).

Practices like Pranayama and the Buddhist Samatha meditations are the
examples of yogic meditation techniques that focus on the sensation breath. In
addition, yantra (which is a mystical diagram used in Tantric traditions) or candle
gazing, and mantra meditation (there is an ongoing debate whether meditating with
mantra, which is called transcendental meditation, is a kind of FA meditation or not)
are the types of focused attention meditation techniques (Brandmeyer et al., 2019;

Cahn & Polich, 2006; Frederick Travis & Parim, 2017).
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1.10.2 Open Monitoring meditation (OM)

During open-monitoring meditation, the practitioner does not focus on a
specific object. These practices allow any thoughts, feelings, and sensations to arise
and monitor them as an “unattached observer” / ”witnessing observer by being aware
of the process without judging or analyzing (Cahn & Polich, 2006; Kabat-Zinn,
Lipworth, & Medicine, 1985; Lutz, Slagter, et al., 2008). At the beginning of open-
monitoring meditation, the practitioner starts with FA meditation to cultivate a calm
and focused state then expands the scope of attention to monitoring internal and
external experiences (Slagter et al., 2011). The main difference between open
monitoring meditation and focused attention meditation is the wideness of the
attention. In open monitoring meditation, attention is applied in an open perceptivity
while concentrative meditation requires intense focus by narrowing the attention
(Cahn & Polich, 2006). Focused attention keeps playing an important role in open
monitoring meditation by providing stability hence “accurate monitoring and

introspective awareness” (Lutz, Slagter, et al., 2008; Raffone et al., 2019).

Meta-awareness and absence of reactivity are the important aspects of open-
monitoring meditation. Zen, Vipassana, and the Western adaptation of mindfulness

meditations are in this category (Kabat-Zinn, 2003).

The most popular form of open monitoring meditation is mindfulness
meditation, which involves acceptance and awareness, has been brought to the West
by Jon Kabat-Zinn. The origin of the technique comes from Buddhist contemplative
traditions like satipatana vipassana/insight meditation (Theravada Buddhism), Zen
meditation (Mahayana Buddhism), and Yogic traditions explained by J.Krishnamurti,
Thakar, and Marajah (Kabat-Zinn, Lipworth, & Medicine, 1985). The term

mindfulness is chosen for the translation of the word “sati” in the Pali language. Sati is
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the state of mental stability where individuals are able to sustain attention without
being affected by distractions (Wielgosz et al., 2019). Buddhists explain the path to
the state of mindfulness by cultivating “bare attention” and “detached observation”
(Nyanaponika, 1962). It can be established by observing every moment with full
awareness and staying away from the efforts of the observer’s ego to add meaning to
the phenomenon that is currently perceived (Ornstein & Naranjo, 1971). Jon Kabat-
Zinn (2005) points out that practicing meditation is basically a framework to cultivate
the skill of mindfulness, which is a state of consciousness (Shapiro et al., 2006). The
four components that are essentially mentioned in mindfulness meditation are;
awareness sustained attention, non-judgmental acceptance, and focusing on the

present moment (Kabat-Zinn, Lipworth, & Burney, 1985; Kang et al., 2013)

Kabat-Zin(1985) created the Mindfulness-Based Stress Reduction (MBSR)
technique in order to bring mindfulness’ benefits to clinical settings and support
patients reduce their chronic pain; and explains MBSR as “highly developed,
coherent, systematic, and multimodal utilization of attention.” (Kabat-Zinn, Lipworth,

& Medicine, 1985).

1.10.2.1 The Body Scan Practice

The body scan practice is an important element of MBSR in extending
awareness and focusing attention on every individual part of the body one by one and
observing the sensations in the targeted body part (Kabat-Zinn, 1990). As it can be
understood from the definition, this element of MBSR is a type of focused attention
meditation which uses body parts for the object to be focused. Body scan practice with
controlled breath has significant benefits on interoceptive awareness and is a good

way of attentional training (Kok & Singer, 2017; Mirams et al., 2013).
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1.10.2.2 Observing Thought Meditation

Observing mental activities is an important element of mindfulness meditation
hence is thought in MBSR and MBCT courses. This method consists of decentering,
by allowing thoughts to come and go (rise and fall) by not identifying and not being
affected by these thoughts’ content and generated emotions (Fjorback & Walach,
2012). It can be interpreted as being in a detached state. In order to practice observing
thought meditation, the practitioners need to develop two meta-cognitive skills; how
to categorize and label the thought they have (like “future”,” positive”,” self”,”
other”), and observing these thoughts without clinging or reacting (Kok & Singer,

2017). The observing thought meditation practice especially improves non-

judgmental consideration skill (Sauer-Zavala et al., 2013).

1.10.3 Compassion and Loving Kindness Meditation

Loving-kindness meditation and compassion meditation have also their roots
in Buddhist meditation (Buddharakkhita, 1989; Lama, 2001; Raffone et al., 2019)
Practitioners traditionally use mental imagery techniques to generate feelings of love,
kindness and compassion expand those feelings toward specific individuals, and to all
beings (Dahl et al., 2015). The main aim of this meditation is to enhance a positive
emotional state, beyond training attention (Wadlinger & Isaacowitz, 2011).
Compassion meditation creates a state that aims to ease the suffering of other
individuals and loving meditation creates a loving state and the practitioner “wishes
wellness and happiness” to all beings (Raffone et al., 2019). During meditation, the
object of focus is not a specific memory or image; instead, the meditator concentrates
on people or beings (Lutz, Brefczynski-Lewis, et al., 2008). The state cultivated by
compassion meditation is called “dmigs med snying rje” in Tibetian, translated as

pure compassion or non-referential compassion (Lutz, Brefczynski-Lewis, et al.,
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2008; Lutz, Greischar, et al., 2009). During compassion and loving kindness
meditation, practitioners start by thinking about someone or some being that they love
and care about and let the feeling of love and compassion fill their minds. The second
step is generating love and compassion for all beings, without thinking about a
specific person or being (Lutz, Brefczynski-Lewis, et al., 2008; Lutz, Greischar, et al.,
2009). The commonly used phrase during meditation is “may that person/being be
safe, peaceful and healthy”. It’s claimed that while open monitoring meditation
practice increases metacognitive skills, loving kindness and compassion meditation
increases the warm feelings and positive thoughts towards others (Kok & Singer,

2017).

1.10.4 Transcendental meditation

Mantras, the words or syllables which are generally obtained from Sankrit
(Shriram Sharma Acharya, 2003) are the main elements of the practice. During the
meditation process which consists of repeating a mantra, the experience of the mantra
disappears, and self-awareness arises. This state is called transcendence.
Transcendence is having awareness beyond physical senses like the perception of the
environment, senses coming from the body, sense of time or space, and even beyond
mental objects (Brandmeyer et al., 2019; Frederick Travis & Parim, 2017; Yogi,
1963). As we mentioned in the FA section, some researchers claim transcendence
meditation is a type of focused attention since the practitioner keeps on repeating the
mantra which seems to be a practice that requires attention to be focused on a single
object; on the other hand, there are several researchers point out that during the
meditation the mantra does not stay clear in the awareness, it is “a vehicle for
transcending”. Travis and Parim conducted a study by investigating Default Mode

Network activation during focused attention meditation and transcendence meditation,
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and observed decreased activation of DMN during focused attention meditation, while
transcendental meditation practice increased the DMN activation; and concluded that
this can be an evidence for the TM is not a type of FA (Frederick Travis & Parim,

2017).

1.10.5 Non-dual meditation (nda)

This kind of meditation is claimed to be different than the other meditation
types in terms of working memory load, in addition to attention regulation strategy by
not employing the “subject-observing-object” technique (Josipovic, 2010). According
to Zoran Josipovic (2014) who is a researcher studying Non-dual meditation, NDA
has its origins in Buddhist, Vedic, and Hindu tradition. NDA is suggested to decrease
the attachment or control, and create a “more unified reality” since there are no
separate parts like an observer and the object (observed) (Brandmeyer et al., 2019;

Josipovic, 2014)

1.11 Neural Correlates of Meditation
Lazar et al. (2005) had conducted the first fMRI study which investigated how
meditation affects cortical thickness, and observed that experienced meditators have a
thicker prefrontal cortex and right anterior insula, the regions that are associated with

attention, interoception, and sensory processing.

Although each meditation style has unique brain activity patterns, overlapped
regions exist. The commonly active region observed in fMRI studies with all types of
meditations is the dorsal anterior cingulate cortex, predicted to take part in attention
and emotion regulation (Brandmeyer et al., 2019; Cahn & Polich, 2006; Lazar et al.,
2005; Tang et al., 2015a). Insula is also the most observed region, associated with

interoception, metacognition, and memory (Brandmeyer et al., 2019). Anterior



30

cingulate cortex and fronto-insular regions are suggested to detect conflicts with

executive attention (Brandmeyer et al., 2019).

Studies show that practicing meditation regularly, reduces default mode
network’s activity which is associated with self-referential thinking and mind
wandering. The decrease in DMN activity results in better attentional performance and
emotion regulation (Brewer et al., 2011; Garrison et al., 2015; Pagnoni, 2012; Raffone
et al., 2019). Especially focused attention, open monitoring, and loving-kindness
meditations are reported to induce deactivation in DMN regions in experienced
meditators (Brewer et al., 2011; Frederick Travis & Parim, 2017). On the other hand,
DMN has been observed to be active during transcendental meditation in one study

(Fred Travis & Shear, 2010).

1.11.1 Specific Neural Correlations of Meditation Types
During focused attention meditation, the meditators’ brain activations increase
in regions for cognitive control, which provide sustained attention and avoid mind-
wandering (Brandmeyer et al., 2019). Dorsal anterior cingulate cortex and
dorsolateral prefrontal cortex are predicted to be active for conflict monitoring;
whereas ventrolateral prefrontal cortex, temporal-parietal junction, frontal eye fields,
and intraparietal sulcus for selective attention, and right frontal and parietal areas for

sustaining attention (Lutz, Slagter, et al., 2008).

Open monitoring meditation activates the areas involving thought regulation,
introspection, monitoring the sensations and feelings (Brandmeyer et al., 2019).
Studies conducted with mindfulness meditation reveal increased activity in dorsal

ACC and insula (Salience Network) (King & Fresco, 2019).
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The studies reveal that loving kindness and compassion meditation activates
the brain regions related to “somatosensory processing, empathy and theory of mind
(mentalizing)” (Brandmeyer et al., 2019). While the orienting network is required to
attend positive emotion, the alerting network is required for maintaining the created
state, whereas the executive network supports disengagement from distractors

(Wadlinger & lIsaacowitz, 2011).

During transcendental meditation, regions involve in motor control such as
Broca’s area, primary and supplementary motor areas and basal ganglia are increased,
whereas activations in somatosensory cortex and primary auditory cortex are

decreased (Brandmeyer et al., 2019).

1.12 Neural Oscillations of Meditation
EEG (electroencephalogram) is an electrophysiological method that has been
used in meditation research that monitors and records the post-synaptic electrical
activity of the brain. In EEG studies, the electrical activity can be investigated with
two approaches. Power, as the extent of specific frequency band’s activation, and

coherence for observing ongoing connections between the regions (Xiao et al., 2018).

The oscillations are classified into 5 categories in terms of their frequency

range.

Delta frequency ranges between 0.5Hz - 4Hz and mostly associated with deep
sleep. Although when compared to the other waves the amount of studies
investigating delta in cognitive processes is quite low; there is a view among some
researchers that delta oscillations are interrelated with motivation (Alper et al., 2006;

Harmony, 2013; Knyazev, 2012).
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Theta frequency is between 4Hz — 8Hz. Studies with focused attention, open
monitoring, transcendental meditation, and loving-kindness compassion meditation,
have revealed an increase in theta frequency (Baijal & Srinivasan, 2010; Cahn et al.,
2010; Pasquini et al., 2015). The increase in theta oscillations has been observed to be
positively correlated with meditators’ experience level (Lee et al., 2018). During FA
and OM studies, theta power increase has been observed in frontal midline regions
such as PFC and ACC (Lee et al., 2018; Takahashi et al., 2005). Fm theta is stated to
be increased during internal attention (Lippelt et al., 2014).

Lutz and Davidson (2009) investigated the participants’ EEG recordings as
they were performing a listening task before and after three months of meditation
training and observed enhancement of theta phase in anterior regions as well as a
decrease in reaction time and response variability. The researchers interpreted the
result as FA meditation may increase attentional stability, hence related brain

functions.

Cahn and his colleagues (2010) conducted a study with long-term Vipassana
meditators comparing practitioners with the control group while meditating and the
study resulted in an increase of theta power in the frontal regions while parieto-

occipital regions showed an increase of gamma.

Not only amplitude of theta frequency, but also its coherence changes with
open-monitoring meditation in the frontal and regions, which is associated with
executive functions (Cahn et al., 2013; Lee et al., 2018). Also during transcendental
meditation, increased theta coherence is observed between central, temporal, and

occipital regions (Lee et al., 2018; Tomljenovi¢ et al., 2016).
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Bailjal and Srinivasan (2018) compared Sahaja meditation teachers (focused
attention meditation) with the control group during meditation vs eyes closed and

observed increased theta power and coherence on the frontal regions.

Alpha frequency rang