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ABSTRACT

THE RELATIONSHIPS OF EXECUTIVE FUNCTIONS WITH COGNITIVE
EMOTION REGULATION STRATEGIES AND PSYCHOLOGICAL
RESILIENCE

MUNGAN, Ozlem
M.A. in Psychology

Supervisor: Asst. Prof. Dr. Naksidil YAZIHAN
February 2023, 108 sayfa

The aim of this study is to examine whether executive functions of working
memory, inhibitory control, and cognitive flexibility are related to cognitive emotion
regulation strategies and psychological resilience. The study sample consisted of 80
volunteers between ages of 20-45, who did not have any psychiatric or neurological
conditions, did not use medication that could affect their cognitive functions, and
graduated from at least high school. SCL-90 total score was used to determine
exclusion criteria when selecting participants. Cognitive emotion regulation and
Connor-Davidson resilience scales were used to determine the emotion regulation
strategies and psychological resilience levels of the participants; N-2 back, stop signal,
and task switching paradigms were used to evaluate working memory, inhibitory
control, and cognitive flexibility performance, respectively. The data obtained were
analyzed by correlation, regression, and mediation analysis. In line with the findings
obtained, it was observed that inhibitory control had a significant positive correlation
with the acceptance emotion regulation strategy, which is one of the adaptive
strategies, and cognitive flexibility had a significant positive correlation with both
adaptive emotion regulation strategies and also with the refocus on planning and
positive refocusing strategies. In addition, according to the findings obtained through

mediation analysis, it was found that positive refocusing and refocus on planning
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adaptive emotion regulation strategies had full mediating variable roles in the

relationship between cognitive flexibility and psychological resilience.

Keywords: Executive functions, Working Memory, Inhibitory Control, Cognitive

Flexibility, Psychological Resilience, Cognitive Emotion Regulation Strategies.



OZET

YURUTUCU ISLEVLERIN BIiLISSEL DUYGU DUZENLEME
STRATEJILERI VE PSiKOLOJIiK SAGLAMLIK iLE iLiSKiSi

MUNGAN, Ozlem
Psikoloji Yiiksek Lisans Tezi

Damisman: Dr. Ogr. Uyesi Naksidil YAZIHAN
Subat 2023, 108 sayfa

Bu ¢alismanin amaci, ¢alisma bellegi, engelleyici kontrol ve biligsel esneklik
yiiriitiicii islevlerinin biligsel duygu diizenleme stratejileri ve psikolojik saglamlik ile
iligkisi olup olmadigini incelemektir. Caligma 6rneklemi, herhangi bir psikiyatrik veya
norolojik durumu olmayan, biligsel islevlerini etkileyebilecek ila¢ kullanmayan, en az
lise mezunu, 20-45 yas aras1 80 goniilliiden olusmustur. Katilimcilari segerken diglama
kriterleri baglaminda deneklerin uygunlugunu belirlemede SCL-90 toplam puan
kullanmilmistir. Katilimeilarin  kullandiklart  duygu diizenleme stratejilerini  ve
psikolojik saglamlik diizeylerini belirlemek i¢in biligsel duygu diizenleme ve Connor-
Davidson saglamlik 6lgekleri kullanilirken; ¢alisma bellegi, engelleyici kontrol ve
biligsel esneklik performansini degerlendirmek ic¢in sirasiyla N-2 geri, durdurma
sinyali ve gorev degistirme paradigmalari kullanilmistir. Elde edilen veriler
korelasyon, regresyon ve aracilik yontemleri ile analiz edilmistir. Elde edilen bulgular
dogrultusunda, engelleyici kontroliin, uyumlu stratejilerden biri olan kabullenme
duygu diizenleme stratejisi ile, bilissel esnekligin uyumlu duygu diizenleme stratejileri
ve ek olarak plana yeniden odaklanma ve olumlu yeniden odaklanma stratejileri ile
anlaml diizeyde pozitif korelasyona sahip oldugu goriilmiistiir. Ayn1 zamanda aracilik
analizi ile elde edilen bulgulara gore, biligsel esneklik ile psikolojik saglamlik

arasindaki
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iligkide olumlu yeniden odaklanma ve plana tekrar odaklanma uyumlu duygu

diizenleme stratejilerinin tam aracilik degisken rolii oldugu belirlenmistir.

Anahtar Kelimeler: Yiirttiicii islevler, Calisma Bellegi, Engelleyici Kontrol,

Bilissel Esneklik, Psikolojik Saglamlik, Biligsel Duygu Diizenleme Stratejileri.

vil



To My Beloved Family....

viil



ACKNOWLEGEMENT

First of all, I would like to thank my dear supervisor, Asst. Prof. Dr. Naksidil
YAZIHAN, for her support, guidance and especially her patience throughout my thesis
process. She has been more than just a supervisor for me. The encouragement, interest,
and support she gave me, was very valuable to me.

I would like to thank gratitude to the thesis jury members, Asst. Prof. Dr. Zehra
CAKIR and Asst. Prof. Dr. Esra KISACIK, for their interest and valuable contributions
to the study.

I would like to thank my dear friend Furkan SAHIN for helping to prepare my
experiments, answering and solving my all technical problems quickly and patiently.

I would like to thank my colleague Aleyna USTE, for motivating and
supporting me.

And my lovely family....

I would like to express my first thanks to my dear mother MUATTAR
MUNGAN, She has always been with me in this process and her support was
invaluable. This thesis is not just my thesis, it is both of us. Likewise, I would like to
thank to my dear brothers ALPER MUNGAN, SELCUK MUNGAN and my lovely
sister Meltem KORKMAZ for their support and for always being with me.

I attribute this thesis to my dear father MEHMET NiHAT MUNGAN, who
passed away 4 years ago. I'm so lucky to be his daughter. He will always be in my

heart. Thank you very much, dear father, for all you have given me in my life.

X



TABLE OF CONTENTS

STATEMENT OF NON-PLAGIARISM.....ccccititiiiiiiiniiiiniiiniieiiiieincneneen iii
ABSTRACT ....uiiiiiiiiiiiiiiiiiiiiiiiiitiiiitiitittietetatiaetetatescsasscnssassscsssnsonns iv
L0 /71 R v
ACKNOWLEDGEMENTS...citiititiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiecteiecasnenesmmn ix
TABLE OF CONTENTS....tiititiiiiiiiiiiiiiiiiiiiiiiiiiiiieiitiatiecieciecscsacsecncens X
LIST OF TABLES....cciutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiitietaceietacsciecasncns xiv
LIST OF FIGURES.....ccitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiieiicaeeiecacnenecacans XV
LIST OF SYMBOLS AND ABBREVIATIONS.....cccciitiiiiiiiiiiiiieieiinciecnes xvi
CHAPTER 1 INTRODUCTION...cccicttttiiiniiniierieieineieciecececiscsscscnccnces 1
1.1 THE IMPORTANCE OF STUDY ...cccictitiiiiiiiiiiiiniieiiiieieieieiecncnennn 2
1.2 THE AIM OF STUDY AND HYPOTHESIS......cccccoiiiiiiiiiiiiniiniinnn 3
CHAPTERII LITERATURE REVIEW....ccictiiiiiiiiiiiiiiiiiiiiiiiiiiniiecinnen 5
2.1 PSYCHOLOGICAL RESILIENCE ...c.cietitiiiiiiiiiiiiiiiiieiiececniemen 5
2.1.1 Cognitive Perspective of Psychological Resilience ..............c...eeen. 6

22 EXECUTIVE FUNCTIONS ...citiiiiiiiiiiiiiiiieiiiiiiiiieceeiececmnnene 7

2.2.1 Working Memory (Updating).....ccccceevierineiienineiierinccnermnnnnnneneend
2.2.1.1 Components of Working Memory.......c.cccceevennnensencsnccseeccnees 10

2.2.1.1.1 Phonological Loop.....cccevveriiiiieiiiiiiiiniiieiieeineiiecieninnes 10
2.2.1.1.2 Visuospatial Sketch Pad.................. 10
2.2.1.1.3 Central Executive..........cceeevininennen. 10
2.2.1.1.4 Episodic Buffer........c.ccccevieiinennnnnne. 10
2.2.1.2 The Neurobiology of Working Memory........c.ccceevveeineinecnnnns 11
2.2.1.3 The Measurement of Working Memory........cccoeeevieiinnncnnne 12
2.2.2 Inhibitory Control........ccccceeiiiiiiiiiiinniiiiinniiiiinriciensrennnmnenne 13
2.2.2.1 The Neurobiology of Inhibitory Control...........cc.cccceiuvinannn. 14
2.2.2.2 The Measurement of Inhibitory Control............ccccceevvinnene 14
2.2.3 Cognitive Flexibility.....cccccoveiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiennn, 15



2.2.3.1 The Neurobiology of Cognitive Flexibility.........ccccccevuvenenne. 16

2.2.3.2 The Measurement of Cognitive Flexibility.........ccccoevuvinnnnnen 16
2.3 EMOTION REGULATION....cuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeiiieesa e cnnnnennnne 17
2.3.1 Cognitive Emotion Regulation Strategies.........ccccevvviiiniiiiinnicnnn 18
2.4 THE ASSOCIATION BETWEEN EXECUTIVE FUNCTIONS AND
COGNITIVE EMOTION REGULATION STRATEGIES........civveiruennne 19
2.5 THE ASSOCIATION BETWEEN PSYCHOLOGICAL RESILIENCE
AND EXECUTIVE FUNCTIONS.....tiiiiiiiiiiiiiiiiiiiiiiiiiiiieieenecnnn 21
CHAPTER III METHOD...ccctiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiietiicietiecenecanns 22
3.1 PARTICIPANTS. . citiiiiiiiiiiiiiiiiiiiiiiiiitiiiietiatitetsssseensmmmmneenns 22
B2MEASURES.....ciiiiiiiiiiiiiiiiiiiiiiiiiiii ittt tntetectastee s sensanes 22
3.2.1 Demographic Information Form.........cccccceiiiiiiiiiiiiiiiiiiiiiinnnn 22

3.2.2 Connor - Davidson Resilience ScCale......ccvveeireenniiiieeeeeeceereeneeeencneens22

3.2.3 Cognitive Emotion Regulation Scale........cccccoevvviiniiiiiiiiniiinnnnne, 23
3.2.4 Symptom Check List (SCL-90-R).....ccccceiiiiiiiiiiiiiiiiiiiiniiinnnnnn. 23
3.2.5 Stop Signal Paradigm........ccceieiiiiiiiiiniiiiiiiiiieiiiiiaeiiecieciaecnenn 23
3.2.6 Task Switching Paradigm.........cccccviviiiiniiiiniiiiiinniinnnniinnnieess. 260
3.2.7 N-2 Back Paradigm........cccceiieiiiniiiiniiiniiiiiiiiniiiieiienicnneccnnens 27
RIR I i 200 163 1 ) 1 5 24 28
CHAPTER IV RESULTS...c.titiiiiiiiiiiiiiiiiiiiiiiiitiiiiectiieiatiectecnceacscnnn 29
4.1 OVERVIEW ...ciiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiicietisttntctsssssmmsennn 29
4.2 DATA PROCESSING AND DATA CLEANING....cccccctiieiiiiiieiininenn. 29
4.3 DESCRIPTIVE STATISTICS....cictiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiecneinenne. 30
4.3.1 Demographic Characteristics of the Participants.............ccceeuee 30
4.4 BIVARIATE CORRELATIONS ANALYSIS FINDINGS.............. 32

4.5 REGRESSION ANALYSIS FINDINGS....ccccittiiiiiiiiiiieiiniinninnn 36

4.5.1 Regression Analysis for Predictive Relationship Between Inhibitory
Control and Acceptance Emotion Regulation

N 1 11 s 36
4.5.2 Regression Analysis for Predictive Relationship Between Cognitive
Flexibility and Adaptive Emotion Regulation

N 1 11 4 36
4.5.3 Regression Analysis for Predictive Relationship Between Cognitive

Flexibility and Psychological Resilience..........ccooeviiiiiniiiiiniiniinnnaen. 37

xi



4.5.4 Regression Analysis for Predictive Relationship Between Cognitive
Flexibility and Positive Refocusing Emotion
N 1 0 . e 38
4.5.5 Regression Analysis for Predictive Relationship Between Cognitive
Flexibility and Refocus on Planning Emotion
N L 38
4.6 MEDIATION ANALYSIS FINDINGS....cccceviiiiiiiiiiiiiniieiieiieiaeaens 40
4.6.1 The Mediator Role of Refocus on Planning on the Relationship
Between Cognitive Flexibility and Psychological
L 1 11 1 T e 40
4.6.2 The Mediator Role of Positive Refocusing on the Relationship
Between Cognitive Flexibility and Psychological

2R 1<) 1 T <N 41
CHAPTER V DISCUSSION . e tttttttetteeeeeeeescesecssessessessessessessssssssssssssssses 43
5.1 CORRELATION AND LINEAR REGRESSION ANALYSIS............ 43

5.1.1 Investigating the Relationship Between Executive Functions and
Cognitive Emotion Regulation Strategies.........ccocvviviniiiniiiiniiiniinnnns 43
5.1.2 Investigating the Relationship Between Executive Functions and
Psychological Resilience.......cc.cccceveiiiiiiiniiiiniiiiieniiiimneeneee 47

5.2 MEDIATION ANALYSIS..citiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiecieciecaciacnnee 49
5.2.1 Investigating Potential Mediator Role of Refocus on Planning
Strategy on the Relationship Between Cognitive Flexibility and
Psychological Resilience.......cc.cooeeieiiiiiiiiiiiiiiiiiiieniiiiiiiieeiieiieciennn 49
5.2.2 Investigating Potential Mediator Role of Positive Refocus Strategy on
the Relationship Between Cognitive Flexibility and Psychological

Resilience.....cccoeiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii e 49
5.3 CONCLUSION, LIMITATIONS AND FUTURE
N BLE € DI I 100 T 50
REFERENCES.....ctitiiiiiiiiiiiiiiiiiiiiieiiiiiiiiiietietietittacieciecatssssecescncsssaes 52
LIST OF APPENDIX

APPENDIX A: Approval of the Social and Humanities Ethics Committee of

Cankaya University.....ccceviiiiiiiiiniiiiiiiiniiiiiiiieieineiieeieintcisssesnscsnsconses 80
APPENDIX B: The informed Consent FOrm........ccccocevieviiiineiiiiinninnnn 81
APPENDIX C: Demographic Information Form...........ccccoiveiiniiainnne. 82

xii



APPENDIX D: Symptom Check List (SCL-90)
APPENDIX E: Cognitive Emotion Regulation Questionnaire
APPENDIX F: Cannor-Davidson Resilience Scale

CURRICULUM VITAE

xiil



LIST OF TABLES

Table 1: Means, Standard Deviations; Minimum and Maximum, and Skewness

and Kurtosis Values of Study Variables.........cccocoiiiiiiiiiiiiiiiiiiiiiiiiiiinien 30
Table 2: Mean and Standard Deviation of Stop Signal Paradigm.................. 30
Table 3: The Demographic Characteristics of The Participants..................... 31
Table 4: Independent Samples T-Test Results Based on Gender..................... 32
Table 5: Bivariate Correlations Between Study Variables...........ccccccuvenee.ee. 34

Table 6: Linear Regression Analysis for Predictive Relationship Between
Inhibitory Control and Acceptance Emotion Regulation Strategy................. 36
Table 7: Linear Regression Analysis for Predictive Relationship Between
Cognitive Flexibility and Adaptive Emotion Regulation Strategies................ 37
Table 8: Linear Regression Analysis for Predictive Relationship Between
Cognitive Flexibility and Psychological Resilience..........ccccocvviuiieiinninnnnnen. 37
Table 9: Linear Regression Analysis for Predictive Relationship Between
Cognitive Flexibility and Positive Refocusing........cccovveviiniiiiniiiiniiiniiinnnnn 38
Table 10: Linear Regression Analysis for Predictive Relationship Between

Cognitive Flexibility and Refocus on Planning Emotion Strategy.................. 39

Xiv



Figure 1:
Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

LIST OF FIGURES

The Initial Three-Component Model of Working Memory................ 9
Baddeley’s Revised Working Memory Model........c.cccoeeviiniiiiniinnnnn 9
Gross’s Process Model of Emotion Regulation..........c..ccoccvvieeennnenn. 18
Cognitive Emotion Regulation Strategies.........cccoovvvviiiiinniiiinnnenn 19
Stop Signal Task Go Trial.......ccvviiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeianen 24
Stop Signal Task Stop Trial.......ccoeiiiniiiiiiiiiiiiiiiiiiiiiiiieiiinecnne 25
Task Switch Paradigm — Incongruent Trial............ccooiieiiiinnen. 27
N-2 Back Paradigm.......cccccoiviiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiineiiinecnnnnn 28
Mediation Analysis with Cognitive Flexibility Refocus on Planning and

Psychological Resilience.......ccvviuiiiiniiiniiiiiiiiniiiieiiiniiieiiinieinicsnnsoenscnns 41

Figure 10: Mediation Analysis with Cognitive Flexibility, Positive Refocusing and

Psychological Resilience......c.ooviiuiiiiniiiiiiiiiiiiiiiiiiiiiiiieiiiiiieciiereineeenns 42

XV



LIST OF SYMBOLS AND ABBREVIATIONS

EFs : Executive Functions

ER : Emotion Regulation

CF : Cognitive Flexibility

SSRT : Stop Signal Reaction Time

SSD : Stop Signal Delay

CERS : Cognitive Emotion Regulation Strategies
LTM : Longterm Memory

WCST : Wisconsin Card Sorting Task

ACT : Attentional Control Theory

PTSD : Post Traumatic Stress Disorder

PFC : Prefrontal Cortex

PET : Positron Emission Tomography

FMRI : Functional Magnetic Resonance Imaging
ERP : Event-Related Potentials

DLPFC : Dorsolateral Prefrontal Cortex

vIPFC : Left ventrolateral Prefrontal Cortex
SCL : Symptom Check List

GSI : General Symptom Index

MBIs : Mindfulness-Based Interventions
OSP : Operation Span Task

BEQ : Berkeley Expressivity Questionnair

xvi



CHAPTER 1

INTRODUCTION

Executive functions (EFs; also called executive control) are cognitive
processes and it provides reorganizing and regulating other brain areas and their
functions (Schmeichel and Tang 2014: 133). Executive functions help people to view
events from a different perspective, control behaviors, and maintain focus despite
distractions (Diamond 2013: 136). Executive functions involve a set of processes such
as response inhibition, planning, working memory (updating), cognitive flexibility,
reasoning, problem solving (Schmeichel and Tang 2014: 133) but specifically response
inhibition, working memory and cognitive flexibility are referred to as the 3 core
elements of executive functions (Lehto et al. 2003: 61; Miyake et al. 2000: 50).
Working memory is defined as holding the knowledge for short time, retrievaling
swiftly and protecting the knowledge from distraction (Hofmann et al. 2012: 178).
Inhibitory control is the ability to suppress behavior, thought or feeling. More clearly,
it includes being able to get control person’s attention, behavior, thinking, and/or
feeling and changing these with more convenient or required ones (Diamond 2013:
137). Inhibitory control is a skill that a person needs in many areas of her/his life. For
example, the ability of a person to pay attention to specific stimuli despite many
distracters in the environment is accomplieshed through inhibitory control. On the
other hand, cognitive flexibility (CF) involves changing cognitive perspectives,
reasoning, and thinking (Diamond 2013: 147; Miyake et al. 2000: 60). It is the ability
to shift attention from learned to specific new stimuli in a given context (Cools et al.
2004: 1132).

According to Herrman et al. (2011) psychological resilience is the ability to
overcome adverse conditions and cope with environmental stress. On the other hand,
some researchers have defined resilience as a personal trait that includes the ability to
overcome and tolerate the negative effects of the situation (Lazarus 1993: 3; Leipold
and Greve 2009: 45; Chmitorza et al. 2018: 81). According to the results of an early

research



examining the concept of resilience based on the cognitive model, the ability to focus
attention, avoid distractions, cognitive flexibility, and suppress negative thoughts are
also critical for the concept of "psychological resilience" (Garmezy et al. 1984: 100;
Masten and Tellegen 2012: 346).

Emotion regulation (ER) represents the ability to change the intensity,
frequency, and length of the emotional response (Vanderlind et al. 2021: 1615). ER is
accepted as one of the subdimensions of executive functions and suggested that mostly
related to inhibitory control, updating, and cognitive flexibility (Zelazo and
Cunningham 2007: 149). According to Tang and Schmeichel (2014: 133), inhibitory
control skills are required to control one's attention, behavior, thought, and/or feeling
after an emotional experience. Working memory also has a role in emotion regulation
strategies along with cognitve flexibility. Such as in reappraisal, we try to look at the
positive side of an life event in order to regulate our negative emotions in stressful
situations. For that, we need to replace our initial negative assessment of the event with
amore positive one. At this point, both working memory and cognitive flexibility skills
come into play. Garnefski et al. (2001: 1313) state that emotion regulation is a
biological, social, and behavioral skill, as well as conscious and unconscious cognitive
process. These researchers also focused on cognitive strategies used in emotion
regulation, emphasizing that the cognitive side of emotion regulation cannot be
ignored. Garnefski et al. (2001: 1317) proposed two groups of strategies as adaptive
and maladaptive. While adaptive startegies break into five as refocusing on planning,
acceptance, positive reappraisal, positive refocus and putting into perspective,
maladaptive strategies break into four as self blame, other blame, rumination,
catastrophizing. In our study, we aimed to explore the relationship between executive

fuctions, and both emotion regulation strategies and psychological resilience.

1.1 THE IMPORTANCE OF THE STUDY

The concept of psychological resilience has not taken much attention in the
field of cognitive psychology. It is thought that examining this concept from a
cognitive psychology perspective will provide a good basis for understanding the

concept of resilience. Moreover, determining the relationship between cognitive



emotion regulation strategies and executive functions in a healthy sample will help us
to understand the possible mechanisms that may affect individual’s psychological
resilince. When the literature studies on this subject are examined, it has been noticed
that although there are studies that related with cognitive emotion regulation strategies

and executive functions one by one, studies that deal with them as a whole are limited.

1.2 THE AIM OF STUDY AND HYPOTHESIS

The aim of this study is to examine whether working memory, inhibitory
control and cognitive flexibility are related to ER strategies and psychological
resilience. We also aimed to explore whether emotion regulation strategies mediate
between executive functions and psychological resilience. For this purpose, the
following hypotheses will be investigated in the study:

H1: It is expected that a positive correlation exists between inhibitory control
and psychological resilience

H2: It is expected that a positive correlation exists between working memory
and psychological resilience.

H3: It is expected that a positive correlation exists between cognitive flexibility
and psychological resilience.

H4: It is expected that a positive correlation exists between cognitive flexibility
and the use of adaptive emotion regulation strategies (refocus on planning, acceptance,
positive reappraisal, positive refocus and putting into perspective)

HS: It is expected that a negative correlation exists between cognitive
flexibility and the use of maladaptive emotion regulation strategies (self blame, other
blame, rumination, catastrophizing).

Heé6: It is expected that a positive correlation exists between inhibitory control
and the use of adaptive emotion regulation strategies (refocus on planning, acceptance,

positive reappraisal, positive refocus and putting into perspective).



H7: It is expected that a negative correlation exists between inhibitory control
and the use of maladaptive emotion regulation strategies (self blame, other blame,
rumination, catastrophizing).

HS: It is expected that a positive correlation exists between working memory
and the use of adaptive emotion regulation strategies (refocus on planning, acceptance,
positive reappraisal, positive refocus and putting into perspective).

HO9: It is expected that a negative correlation exists between working memory
and the use of maladaptive emotion regulation strategies (self blame, other blame,
rumination, catastrophizing).

H10: it is expected that adaptive emotion regulation strategies (refocus on
planning, acceptance, positive reappraisal, positive refocus and putting into
perspective) would mediate between cognitive flexibility and psychological resilience.

H11: it is expected that maladaptive emotion regulation strategies (self blame,
other blame, rumination, catastrophizing) would mediate between cognitive

flexibility and psychological resilience.



CHAPTER II

LITERATURE REVIEW

2.1. PSYCHOLOGICAL RESILIENCE

Psychological resilience comes from the English word 'resilience', which
means that a material is elastic and can easily return to its original form (Greene 2002).
According to Herrman et al. (2011) psychological resilience is the ability to overcome
unfavourable conditions and salvation from environmental stress. On the other hand,
some other researchers defined resilience as a personal trait which includes ability of
overcoming and tolerating adverse impact of any negative situation (Lazarus 1993: 5;
Leipold and Greve 2009: 47; Chmitorza et al. 2018: 80). Although there is no certain
description of psychological resilience in the literature, current definitions generally
emphasize accomplishing difficulties, good mental health, coming back to a normal
state after encountering a stressor, or adapting to difficulties or using ordinary
regulation systems to come over them (McKee 2017: 12). Some previous studies
mentioned that, although nearly 40-60 % of adults are subjected to trauma in society,
solely a small number of the population experience posttraumatic stress disorder
(Kessler et al. 1995: 1050; Yehuda et al. 2015: 10) and according to American
Psychiatric Association (2000), among them, 8% of the traumatized individuals
develop PTSD. More recently, Cam, Ustuner, & Kuzlu (2022: 1035) conducted a study
with 1095 university students investigated the impact of Covid 19 pandemic. It was
found that 34.5% of the students had symptoms of post-traumatic stress disorder.

So the main question is that, what are the factors that makes person more
resilient than others? In fact, there are many factors that are related to resilience and
these are called "resilience factors". These factors consist of individual factors,
environmental factors and the relation of environmental and individual factors (Wald

et al. 2006: 10).



They represent resources that protect the individual against the adverse effects
of the stressful situations they encounter (Chmitorz et al. 2018: 80). While individual
factors involve personality traits, self esteem self mastery, intelligence, problem-
focused coping strategies, internal locus of control, being goal oriented, higher
intellectual functioning and cognitive appraisals; environmental factors mostly focus
on social support and positive parenting qualities (Luthar and Cicchetti 2000: 872;
Rutter 2006: 7; Vanderbilt-Adriance and Shaw 2008: 42; Kidd and Shahar 2008: 168).

The concept of psychological resilience is generally examined in clinical
psychology and described from that viewpoint, therefore cognitive definition has not

been emphasized much in the literature.

2.1.1 Cognitive Perspective of Psychological Resilience

According to congnitive perspective of psyhological resilience, in addition to
the concepts of personal traits and self-efficacy, cognitive characteristics such as being
able to focus attention, avoiding distraction, rapidly changing mental state, and
reflectively challenging negative thoughts and ideas are critical for the concept of
resilience (Garmezy et al. 1984: 104; Masten and Tellegen 2012: 350). Some
researchers also support the view that personal characteristics associated with
resilience are related to higher cognitive capacity, such as cognitive flexibility,
cognitive executive control, and emotional self-regulation (Hauser et al. 2006: 210;
Parsons et al. 2016: 306). In this sense, resilience is stated to be an interactive process
with more than one path rather than a fixed constract and process (Rutter 2006: 9).
Schwager and Rothermund (2013) have emphasized that selective attention and
emotional processing skills are important for resilience as they contribute to the
motivational change of the person in the face of negative life events and facilitate the
expression of the person in case of distress and threat. A significant relationship was
stated between automatic negative cognitive biases (in attention, interpretation and
memory) and emotional vulnerability (Mathews and MacLeod 2005: 187). That is, the
pathologically anxious person tends to pay more attention to negative stimuli than to
neutral and positive stimuli and this may efect the degree of their resilience and their

reaction towards them (MacLeod and Mathews 1988: 653).



According to Parson and his collegeus (2016), addressing the concept of
resilience from a cognitive perspective provide a solid basis for developing the
relationship between stress and resilience. In accordance with this purpose, researchers
improved a precognitive model of resilience to make cognitive research of resilience
easier. The common point of this developed cognitive model with other cognitive
models is that they focus on cognitive processes which are unconscious, including

executive control and information processing biases.

2.2 EXECUTIVE FUNCTIONS

Executive functions involves a set of processes such as response inhibition,
planning, working memory (updating), cognitive flexibility, reasoning, problem
solving (Schmeichel and Tang 2014: 133) but specifically response inhibition, working
memory and cognitive flexibility are referred to as the 3 cores of executive functions
(Lehto et al. 2003: 61; Miyake et al. 2000: 50). Executive functions enable to view
events from a different perspective, control involuntary behaviors, and maintain focus
despite distractions (Diamond 2013: 137).

Some psychological disorders are associated with executive dysfunction, such
as attention deficit hyperactivity disorder (Berlin et al. 2004: 235; Boonstra et al. 2005:
1103), substance use disorders (Baler and Volkow 2006: 564), conduct disorder
(Fairchild et al. 2009: 165), obsessive compulsive disorder (Snyder et al. 2015: 328),
and schizophrenia (Johnson-Selfridge and Zalewski 2001: 310). At the same time,
some studies have indicated that executive dysfunction is associated with negative
health consequences such as overeating, obesity, high blood pressure, cardiovascular
disease and cancer (Fitzpatrick et al. 2013: 143; Miller et al. 2011: 22).

Zelazo et al. (2003: 137) divided executive functions into two as hot (hot) and
cool (cool) executive functions. While hot pathway express emotional processes; cold
pathway express cognitive processes. Cold executive functions are often involved in
abstract and contextual problems, while hot executive functions are necessary for

problems involving the regulation of emotion and motivation.



Executive functions are governed by frontal lobe and also reorganize and
regulate other brain areas and their functions (Schmeichel and Tang 2014: 138).
Previous researches emphasized that keeping and maintaining information in mind or
resisting unrelated information need higher prefrontal region activation which
provides more successful executive functioning (Knight et al. 1999: 173; Miller and
Cohen 2001: 173; Smith and Jonides 1999: 1659). The brain region generally
associated with executive functions has long been thought to be the prefrontal cortex
(PFC). However, recent studies have shown that not only abnormalities in frontal areas
but also other regions can cause executive dysfunction. (Alvarez and Emory 2006: 38;
Baddeley 1998: 525; Heyder et al. 2004: 280; Miller and Cohen 2001: 181; Royall et
al. 2002: 390; Stuss and Alexander 2000: 296). These results supported that the frontal
area is not the only region associated with executive functions (Stuss and Alexander
2000: 297; Stuss and Levine 2002: 421; Koechlin et al. 2000: 7654) on the contrary, it
has a very extensive cerebral network, including subcortical structures and thalamic

tracts (Lewis et al. 2004: 756; Monchi et al. 2006: 261).

2.2.1 Working Memory (Updating)

Updating refers holding the knowledge for a short time, retrievaling swiftly and
protecting the knowledge from distraction (Hofmann et al. 2012: 177). In this respect,
working memory differs from short-term memory in two ways: Firstly, short-term
memory is basically about storing information for a short time; however, working
memory involves manipulation of information that takes place between complex
cognitive processes. Secondly, while short-term memory consists of a single
component; working memory consists of many components (Baddeley 2000: 75). It is
related with a wide range of behaviours (Christophel et al. 2017: 118). For example,
when interpreting written or spoken language, solving math problems in your head,
rearranging a list, making to-do lists, and acting according to a specific instruction are
some of the areas where working memory is necessary (Diamond 2013: 136).

According to the three-component working memory model which is proposed
by Baddeley and Hitch (1974: 75), working memory enables manipulation of
information with the action of three components which are visuospatial sketchpad, the
phonological loop, and the central executive. The goal of this system is to keep the

necessary information in mind and to make it easily accessible.
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(Baddeley and Hitch 1974: 75).

Baddeley updated ‘“three-component working memory” model in 2000
because it was understood that working memory can hold more information than the
phonological loop or visuospatial copying. Due to the updated model information is
obtained through the exchange of information between working memory and long-
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Figure 2: Baddeley’s revised working memory model (Baddeley 2000: 80).



2.2.1.1 Components of Working Memory
2.2.1.1.1 Phonological Loop

It is expressed as the most advanced component of the working memory model
and consists of two subdivision. Namely phonological store, which has limited
capacity and keeps the information for a few seconds, and the articulatory rehearsal
process, which is responsible for rehearsal to prevent the loss of information in the
phonological store. The phonological loop holds verbal and auditory information
(Baddeley 2003: 834). For example, the phonological loop is used when trying to
remember someone's phone number or address. The function of the phonological loop
is to create more permanent representations of the phonological structure of new words

(Service 1992: 38).

2.2.1.1.2 Visuospatial Sketch Pad

Visuospatial sketchpad processes two types of information as visual and spatial
(Baddeley 2000: 80). This component is responsible for holding visual and spatial
information for short periods of time so that it can be used during thinking,
remembering and processing tasks (Logie and Maechetti 1991: 110). Function of
visual spatial sketch pad; compared to the role of the phonological loop in language
acquisition, it plays an important role in spatial orientation, acquiring semantic
information about the appearance of objects and how to use them, and understanding

complex systems such as machines (Baddeley 2003: 835).

2.2.1.1.3 Central Executive

This structure is accepted as the core of the working memory model and it is
seen as a difficult component to study because it has a very complex structure (Repovs
and Baddeley 2006: 17). It is the structure that interfaces with long-term memory,
allocates resources among the components of working memory, and enables
attentional resources to be focused on a specific task, allocated to concurrent tasks, or
directed from one task to another (Baddeley and Hitch 1994: 490; Baddeley 2003:
192).

2.2.1.1.4 Episodic Buffer
Episodic buffer is thought to be a transitional part between the phonological

loop-the visual-spatial sketchpad and the long-term memory (LTM). It is managed by
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the central executive and related to the episodic learning (Baddeley 2003: 193).
Function of episodic buffer; It does not store only audio, visual or spatial information,
but also information from different sources. Its storage of different types of
information separates the episodic buffer from the phonological loop and visual-spatial
sketch pad (Baddeley et al. 2010: 230). Another key feature of it is combining
information from different sources in the working memory system. For example, an
event may contain information such as visual, speech sounds, and motion. It is the duty

of the episodic buffer to incorporate this information in a coherent way (Henry 2012).

2.2.1.2 The Neurobiology of Working Memory

To identify brain areas associated with working memory, different methods
suggested in the relevant literature. These methods include (a) behavioral studies of
healthy participants and patients with brain damage ; (b) neuroimaging (eg, positron
emission tomography [PET]); functional magnetic resonance imaging [fMRI]); (c)
electrophysiological recordings from humans (eg event-related potentials [ERP]); (d)
animal studies (eg lesion, single cell recordings, etc.); and (e) computational modeling
of neurophysiological or neuropsychological events (Chai et al. 2018: 11; Collette and
Linden 2002: 110; Miyake and Shah 1999).

According to a coordinate-based meta-analysis study combining 189 fMRI
studies involving healthy participants brain regions specifically fronto-parietal
network are commonly and differentially found to be active during various working
memory tasks. Further meta-analysis showed that several other regions were also
sensitive to certain task types. While Broca's area appears to be selectively active
during verbal tasks, the ventral and dorsal premotor cortex have been associated with
object knowledge and location, respectively (Rottschy et al. 2012: 835). In general,
many studies have found that the frontoparietal network, which includes the
dorsolateral prefrontal cortex (DLPFC), anterior cingulate cortex and parietal cortex,
has an important role in working memory (Chein et al. 2011: 553; Wager and Smith
2003: 1657).

Another meta-analysis was focused on studies that used N-back task for
working memory under functional neuroimaging. Brain areas namely lateral premotor
cortex, dorsal cingulate and medial premotor cortex; dorsolateral and ventrolateral
prefrontal cortex, frontal poles, and medial and lateral posterior parietal cortex regions

were found to be activated (Owen et al. 2005: 50).
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2.2.1.3 The Measurement of Working Memory

The first developed task to evaluate the storage and processing dimensions of
working memory was reading measurement interval test (Daneman and Carpenter
1980: 452). In this task, participants were asked to read aloud a string of unrelated
sentences and remember the last word of each sentence of a string. At the same time,
the participants were asked to question the logical accuracy of the sentences when each
sentence was presented while trying to remember the words. Other tasks used to
measure working memory include tasks such as counting backward interval and
working interval. Such working memory interval tasks combine the presentation of
target stimuli that need to be remembered, such as numbers or words, with the
presentation of a challenging, secondary processing task, such as understanding
sentences, verifying equations, or numbering a sequence of figures (Conway et al.
2005: 777).

In the literature, different methods have been used for the measurement of
working memoy such as digit or spatial span backward tests, n-back memory task,
memory and search task, letter-number sequencing test, corsi block test backward and
nine box maze tests (Ballesio et al. 2019: 101). The aim of the digit span forward task
is to repeat the sequence of digits in the same order. The number sequence is
progressively increasing at each trial. In the other version which is called digit span
backward, the aim is to repeat the same sequence in the opposite direction (Fortier-
Brochu and Morin 2014: 1791; Haimov et al. 2008: 41; Noh etal. 2012: 131). In spatial
working memory, the aim is finding the yellow coin among at least 4 colored square
boxes by the elimination method and place yellow coins in the empty column on the
right. The number of boxes can gradually increase up to a maximum of 12. The color
and position of the boxes change at each stage. It is considered an error to touch the
box with the coin again. For this reason, the participant should keep in mind the opened
boxes and update them at every stage (Haimov et al. 2008: 40; Khassawneh et al. 2018:
4). In the N back memory task aim is the deciding whether current stimulus is the same
as the one presented N trials ago or not. The N can be 1 trial back, 2 trial back, 3 trial

back, etc. (Cellini et al. 2014: 209; Son et al. 2018: 490; Varkevisser et al. 2007: 284).
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2.2.2 Inhibitory Control

Inhibitory control involves applying conscious control for supressing behavior.
More clearly, it includes being able to get control person’s attention, behavior,
thinking, and/or feeling and changing these with more convenient or required ones
(Diamond 2013: 137). According to other definition of inhibitory control, inhibitory
control is a skill that a person uses in many areas of his life. For example, the ability
of a person to pay attention to a point despite many stimuli around the person is
achieved through inhibitory control, and the person needs to use this in many areas
such as education, work, and social life (Cochrane 2014: 23). Inhibitory control skill
allows the individual to choose how to react and act adaptive behaviors (Barbas et al.
2018: 2667). Lack of inhibitory control elicits impulsive behaviors and conditioned
responses to environmental stimuli (Murphy 2002: 2; Claes et al. 2006: 197). Problem
of ability to sustain attention experienced among patients with obsessive-compulsive
disorder, Tourette’s disorder and attention-deficit/hyperactivity disorder are related to
impaired ability of inhibitory control (Garavan et al. 1999: 8302).

Perceptually inhibitory control skill is also an important skill used in daily life.
E.g; when we are at a very crowded party, we perceptually ignore all the sounds around
and give our full attention to the person that we are talking to. However, there are many
stimuli coming from the environment such as sound, image, light. We perceive all
these, but by means of inhibitory control skill, we can give our attention to the desired
point by inhibiting all other stimuli. This condition is also called external, bottom-up,
automatic, stimulus-driven or involuntary attention (Posner and DiGirolamo 1998). In
addition to automatically blocking the surrounding stimuli, stimuli can also be blocked
consciously. In addition to being called selective or focused attention, this situation is
also called attention control or attention inhibition, internal, top-down, active, goal-
directed, voluntary or executive attention (Posner and DiGirolamo 1998; Theeuwes
2010: 83). Another type of inhibition is cognitive inhibition, which is used to suppress
mental representations of unwanted images and memories (Anderson and Levy 2009:
191).

Self-control skill is also a part of inhibitory control and represents the ability
to control one's own behavior and related emotions (Baumeister 2002: 672). It is
related to resisting temptation and not behaving impulsively. This is about being able
to resist the behavior that should not be tempted, even though it gives pleasure

(Duckworth et al. 2016: 40). The resistance of a person who is trying to lose weight to
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the sweets, behaving according to social norms are examples of self-control skill
(Diamond 2013: 150). Additionally, the behavior of delaying gratification is related to
the ability to complete the task started despite different distractors (Hoerger et al. 2011:
728).

2.2.2.1 The Neurobiology of Inhibitory Control

Studies in the literature have indicated that the prefrontal cortex especially the
right lower frontal gyrus is responsible from inhibitory control over other brain regions
(Tabibnia et al. 2011: 4805). According to the results of the meta-analysis, which
included a total of 225 studies, the highest activation was in the right hemispheric
regions (inferior frontal gyrus, insula, median cingulate, and paracingulate gyri) and
the upper parietal gyrus region, regardless of the task type of inhibition. This meta-
analysis study supports the knowledge that response inhibition is a complex cognitive
process with multiple neural networks rather than a single neural path (Zhang et al.

2017: 3980).

2.2.2.2 The Measurement of Inhibitory Control

Examples of psychological measures of inhibitory control include the Stroop
task (MacLeod 1991: 163), Simon task (Hommel 1993: 270), Flanker task (Eriksen
and Eriksen 1974: 143), Antisaccade tasks (Hallet 1978: 1279), delay-of-gratification
tasks (Forstmeier et al. 2011: 118), go/no-go task (Gomez et al. 2007: 389), and stop-
signal task (Verbruggen and Logan 2008: 418). During stroop task, subjects asked to
tell the color names as fast as possible and inhibit the automatic process of reading.
This paradigm indicates that naming becomes difficult when the name of the color is
incompatible with the color of the ink (Bugg et al. 2008: 1487; Macleod 2005: 181).
Similar to stroop task, the Simon task supports the view that people respond faster
when the stimulus and response characteristics are in harmony. For example, in terms
of location; when the word “left” appears on the right of the screen, it is expected that
the person's reaction time will be slower than when it appears on the left (Van der
Lubbe and Verleger 2002: 103; Proctor 2011: 184). Flanker task also consists of stimuli
that are in the same direction as the target in opposite direction and presented as
neutral. Letters and arrows are generally used as stimuli, and at the end of the test, the
response times of congruent and incongruent stimuli are compared (Kopp et al. 1996:

287). In antisaccade task, first of all, the participants are asked to focus on a fix-
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motionless point like red small dot. Afterwards, they are asked to look to the left when
the stimulus comes to the right of that point, and to the right when the stimulus comes
to the left of that point. If the person does not comply with these instructions error
points are added (Hutton and Ettinger 2006: 306; Derakshan et al. 2009: 50). In the
delay of gratifications task, the aim is to measure the ability to inhibit the response
towards pleasent stimuli. One's ability to delay gratification is related to skills such as
self-regulation, patience, and impulse control (Duckworth et al. 2013: 847). In stop
signal and go/nogo tasks, the goal is to stop increased motor response. However, there
is a temporal difference between these two tasks. In the stop signal task, it is required
to stop the motor response that has already started, while in the go/nogo task, it is
required to stop the motor response that has not yet started (Zhang et al. 2017: 3976).
Other tasks are those that affect the response by interfering with the relevant stimulus

or response. For this reason, some authors have named these tasks as “incongruency

tasks” (Cieslik et al. 2015: 26).

2.2.3. Cognitive Flexibility

The term of cognitive flexibility was first proposed by Spiro and Jehng in 1990.
Spiro and Jenhg (1990) defined the concept of cognitive flexibility as the ability of a
person to reorganize existing knowledge and change it according to the situation.
According to Martin and Anderson (1998: 1) cognitive flexibility includes awareness
of people's communication process, their ability to adapt to a novel situation, and their
self-confidence to be flexible (McKee 2017: 31). Cognitive flexibility is a critical skill
when we are thinking about the view of an object from different perspectives looking
at an event from another person's viewpoint. The general definition of cognitive
flexibility includes changing cognitive perspectives, reasoning, and thinking
(Diamond 2013: 150; Miyake et al. 2000: 55). However changing perspective involves
blocking previous views and updating old perspectives. In this sense, cognitive
flexibility cooperates with inhibitory control and working memory functions
(Diamond 2013: 153).

Cognitive flexibility is also called shifting, set-shifting and it represents the
ability to switch attention, between tasks (Monsell 2003: 136). Gabrys et al. (2018:
2219) by considering cognitive flexibility and cognitive control together, suggested
that they are concepts that include attention, situation assessment and coping strategies

in the face of stressful situations. Moreover, they defined cognitive flexibility and
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cognitive control as a trait that includes goal-oriented behaviors such as creativity,
problem solving, multitasking, and decision making. Hodson et al. (2021: 1) stated
that the ability to plan, solve problems, switch between tasks, and inhibiting the
unnecessary strategies are processes that associated with cognitive flexibility.
Cognitive development facilitate adaptation to changing situational demands,
which is the cornerstone of cognitive flexibility. Considering all these issues, it can be
said that formal operational thinking is a very important in the formation of cognitive
flexibility (Shaffer and Kipp 2014; Spiro and Jehng 1990). From a neuropsychological
point of view, these abilities, which develop in the formal operational stage, are among

a few of the subcategories of executive functions (Stevens 2009: 1).

2.2.3.1 The Neurobiology of Cognitive Flexibility

One FMRI study (Leber et al. 2008: 13593) showed that, in task switching
paradigm specific brain regions such as prefrontal, anterior cingulate and posterior
parietal cortices, and basal ganglia are governed cognitive flexibility process. In
another study during task switching paradigm left ventrolateral prefrontal cortex
(VIPFC) as well as inferior parietal cortex were acitvated and especially the activation
of left vIPFC was thought to resolve the conflict during the change of ask (Badre and
Wagner 2006: 7186).

According to the fMRI results with the Wisconsin Card Sorting Test, the active
brain regions were found to be frontoparietal and striatal regions. Furthermore, it was

reported that set-shifting was associated with cerebellum activation (Lie et al. 2006:

1041).

2.2.3.2 The Measurement of Cognitive Flexibility

Task-switching or set-shifting paradigm are the most common tasks for
measuring cognitive flexibility (Diamond 2013: 150; Monsell 2003: 134). Task
switching paradigms usually include two tasks and these tasks can vary in different
studies. For example, in one study, Monsel (2003: 136) worked with vowel or
consonant / odd or even letters and numbers. Meiran (1996: 1430) also used the
stimulus left/right and below/above tasks. At the same time, there are tasks that include
the shape and color versions of the stimulus (Allport and Wylie 2000: 220; Rubin and
Meiran 2005: 1482; Weissberger et al. 2015: 196).
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Wisconsin Card Sorting Task (WCST) is a neuropsychological test that most
widely used tool to measure executive function ability (Baddeley 1998: 525; Fisk and
Sharp 2004: 880; Kane and Engle 2002: 650; Miyake et al. 2000: 49). WCST consists
of two card packs, each with four stimulus cards and 64 response cards. Each card
measures 7%7 cm and has various geometric shapes in different colors and numbers.
Participants are expected to correctly rank each response card, which has one of the
four stimulus cards, based on the feedback (true or false) given to them. The correct
matching category is listed as color, shape, amount, color, shape, amount. When the
participant makes 10 consecutive correct matches in the same category, the correct
category moves on to the next category. The test ends when the participant completes

all 6 categories or uses all cards in both decks (Karakas et al. 2013).

2.3 EMOTION REGULATION

Emotion regulation (ER) represents the skill of changing the density, frequency,
and length of emotional response (Vanderlind et al. 2021: 1615). This process of
change can be conscious or unconscious (Gross 1998: 283). According to Gross’s
(2015: 6) process model of emotion regulation, there are 5 different emotion regulation
strategies that commonly used. Antecedent-focused strategies are used before emotion
arises and the aim is to control and regulate the reaction before the emotional response
emerges. Situation selection, situation modification, attentional deployment, and
cognitive change fall into the four group of antecedent-focused strategies. On the other
hand, response -focused strategies are used after emotion arises and it includes only
response modulation strategy. The aim is to change the expressive and physiological
effect of emotion (Niedenthal and Ric 2017). According to the definitions given by
Bosse, Pontier & Treur (2010: 213) the first antecedent-focused strategy, situation
selection refers to being in a situation that creates a positive or negative emotion for
person. Situation modification includes behavior that changed the emotion of the
current situation. Attentional deployment can be described as focusing one's attention
on the emotional content or taking it away from that completely. Distraction or shifting
attention is one of the attentional deployment techniques. Cognitive change means to
regulate the emotion created by changing the perspective of the person towards the
situation and reappraisal is one of the most common strategies used to change the

meaning of emotional events (Palmer and Alfano 2017: 7). Response modulation
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includes the direct modification of the behavioral and physiological reactions of the

emotion experienced (Palmer and Alfano 2017: 7).

Situation Situation Attentional Cognitive Response

Selection Modification Deployment Change Modulation
Situation —> Attention —» Appraisal Response
-

Figure 3: Gross’s process model of emotion regulation, which highlights five families of emotion

regulation that occur different times (Gross 2014: 7).

2.3.1. Cognitive Emotion Regulation Strategies

Garnefski, Kraaij, and Spinhoven (2001: 1314) stated cognitions or cognitive
processes can help individuals to manage or regulate emotions or feelings effectively.
They focused on the cognitive dimension of coping and defined these as thoughts and
mental strategies that people use to deliberately regulate their emotions. For this
purpose, they developed the Cognitive Emotion Regulation Questionnaire to evaluate
the strategies used by people in the face of negative events.

Garnefski et al. (2001: 1314) determined a total of 9 different strategies that are
separated between adaptive and maladaptive. Maladaptive strategies consist of self-
blame, other blame, rumination, catastrophizing, adaptive strategies consist of refocus
on planning, acceptance, positive reappraisal and positive refocusing. Self blaming is
blaming oneself for the negative emotions experienced rather than attributing it to the
external factors (Anderson et al. 1994: 550). Blaming others means blaming the
environment or someone else for current situation (Tennen and Affleck 1990: 209).
Rumination which means constantly thinking about feelings and thoughts about the
negative event (Nolen-Hoeksema et al. 2008: 400). Catastrophizing represents
exaggerating the importance of an adverse event or outcome, often to the point of
expecting the worst possible outcome (Sullivan et al. 1995: 525). Refocus on planning
means thinking about the next steps to cope with a stressful situation (Garnefski et al.
2001: 1315). Acceptance strategy represents accepting emotional experiences as they

are, without trying to suppress or change it (Troy et al. 2018: 58). Positive reappraisal
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is the state of an individual to see negative events as an opportunity for development
(Nowlan et al. 2015: 475). With positive refocus strategy, the individual thinks about
the things that will make them less distressed instead of the stressful consequences
(Garnefski et al. 2001: 1315) Last strategy, putting into perspective involves
considering the alternative events and by doing so reducing the importance of the event

(Garnefski et al. 2005: 1316).

Adaptive emotion regulation Maladaptive emotion
strategies regulation strategies
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Figure 4: Cognitive emotion regulation strategies (Garnefski et al. 2001: 1313).

24. THE ASSOCIATION BETWEEN EXECUTIVE FUNCTIONS AND
COGNITIVE EMOTION REGULATION STRATEGIES

According to physiological perspective, emotion regulation processes include
interplay of prefrontal cortex which is neccessary for controlling subcortical and
posterior cortical regions. The increase or decrease in the activation of the prefrontal
region are biological indicators of executive functions (Knight et al. 1999; 175; Miller
and Cohen 2001: 168). This finding is consistent with that of Gruber and Cassoff
(2014: 3) who emphasized that lower connectivity between the prefrontal cortex and

amygdala leads to emotional reactivity and impulsivity. This also accords with earlier
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studies, which showed that executive functions such as working memory, cognitive
flexibility and response inhibition accompany emotion regulation process (Berkman
and Lieberman 2009: 481; Gross et al. 2006: 20; MacLeod and Bucks 2011: 62;
Ochsner and Gross 2008: 153). These studies support the view that both emotional and
cognitive processes of a person should be in constant interaction with each other. That
view corroborate the ideas of researchers, who suggested that high working memory
performance was associated with successful emotion regulation, including expressive
suppression and cognitive reappraisal (McRae et al. 2012: 5; Schmeichel et al. 2008:
1530; Opitz et al. 2014: 609), and the idea of Schmeichel and Tang (2014: 133) who
suggested the importance of inhibitory control for emotional responses.

There are also studies that evaluate emotion from a developmental perspective.
These studies indicate that individual differences in the process of emotion regulation
arise due to the developmental changes in cognitive functions (Luna 2009: 240;
Steinberg 2005: 70).

Studies with clinical samples, including anxiety and depression, indicate that
these psychological disorders are associated with difficulty in both emotion regulation
and cognitive flexibility (Mocan et al. 2014: 511; Whitmer and Banich, 2007: 546).
Similarly, According to Attentional Control Theory (ACT; Eysenck et al. 2007: 346) a
high level of anxiety affects the attentional control of the person negatively which in
turn decrease shifting and inhibition (Derakshan and Eysenck 2009: 50). In a study it
was revealed that self-blame, rumination, and -catastrophizing strategies were
positively and strongly associated with depression in both depression and anxiety
groups, while positive reappraisal had a negative relationship with depression
(Garnefski et al. 2004: 1316). In another study, it was found that cognitive emotion
regulation strategies increased depending on the increase in cognitive capacity from
adolescence to adulthood. The use of maladaptive strategies was found most common
in the sample of subjects with different psychological diagnosis. Moreover, elderly
individuals tended to use acceptance strategy more than the young adult and adolescent
groups. Additionally, depression symptoms were strongly positively correlated with
cognitive emotion regulation strategies, namely rumination, catastrophizing, and lack

of positive reappraisal (Garnefski and Kraaij 2006: 1325).
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2.5 THE ASSOCIATION BETWEEN PSYCHOLOGICAL RESILIENCE AND
EXECUTIVE FUNCTIONS

Some studies in the literature on executive function and resilience indicate that
executive functions have an critical role in resilience for individuals living in stressful
conditions. Moreover, they emphasized that higher resilience is associated with better
executive function (Shi et al. 2019: 22; Zhang et al. 2019: 446).

In the literature, some researchers suggest that working memory is important
for resilience by organizing and assimilating verbal and non-verbal information about
negative events, making it easier for the person to plan and apply for appropriate
behavior, regulating emotions, and making it easier for the person to cope with
difficulties (Evans et al. 2016: 13; Levens et al. 2017: 1247). Furthermore, some
studies in the literature have stated that improving working memory contributes to the
control of stress management and reduction in anxiety (Hoorelbeke et al. 2015: 4;
Owens et al. 2013: 325; Sari et al. 2015: 205). In a meta-analysis study conducted by
Motter et al (2016: 187), it was determined that working memory training contributes
to the attention control of the person thus creating a protective factor against the
"emotional vulnerability". There are two studies in the literature that directly examine
the relationship between working memory and resilience (Avci et al. 2013: 165; Wingo
et al. 2010: 770). The research result of Avci et al. (2013: 165) showed that, there was
positive relation between working memory and resilience. The other study which was
conducted by Wingo and his collegeus (2010: 770) supported that high-resilience
African-American participants with challenging backgrounds had better nonverbal
working memory than those with low-resilience but no difference was found in terms
of verbal working memory between resilient and non resilient participants were found.

The results of the research examining the relationship between inhibitory
control and psychological resilience indicate that the person should ignore irrelevant
information in order to perform goal-directed behavior, and at this point, the inhibitory
control skill also contributes to resilience (Schéfer et al. 2015: 133). It has also been
found that resilience is functionally related to brain regions involved in cognitive
flexibility, inhibitory control, and coping (Spielberg et al. 2015: 10020; Shi et al. 2019:
23).
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CHAPTER III

METHOD

3.1.PARTICIPANTS

The sample consisted of 80 volunteers aged between 20-45, at least high school
graduates, who do not have any psychiatric or neurological conditions, and do not use
drugs that may affect their cognitive functions. The inclusion criterias were completion
of at least high school education; be in the age range of 20-45, no known history of
neurological or psychiatric diagnosis. Social media announcements were made to
reach the sample. Convenience sampling was applied in recruitment of participants.
Before starting the study, general information about the process was given with the
informed consent form and it was stated that the participation was voluntary and they

could leave the study at any stages of the study

3.2.MEASURES
3.2.1 Demographic Information Form

Demographic information form contained questions regarding age, gender,
marital status, health status educational status, occupation and socioeconomic level

and sleep quality.

3.2.2 Connor-Davidson Resilience Scale

Connor-Davidson Resilience Scale is a self-report and likert type scale used to
measure the resilience level of an individual. The scale was created by Connor and
Davidson in 2003 and consists of 25 items in total. Each item of the scale is graded
with 5 different (0-4) points, and the total score obtained is interpreted on the level of
the individual's resilience. Individuals with higher scores represent higher resilience.
The Turkish adaptation of the scale was made by Karairmak (2010: 350), and the
Cronbach alpha internal consistency scale was found to be .92. In our study internal

consistency was found as .89.
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3.2.3 Cognitive Emotion Regulation Scale

The 5-point Likert-type 36-item Cognitive Emotion Regulation Scale
developed by Garnefski, Kraaij, and Spinhoven (2001: 1318) was used to evaluate the
cognitive coping strategies. The scale includes 9 cognitive coping strategies: positive
refocusing, positive reappraisal, refocusing on planning and perspective, self-blame,
blaming others, acceptance, rumination, and catastrophizing. The Cronbach alpha
internal consistency scale of the scale, which was adapted into Turkish by Onat and
Otrar (2010: 123), was found to be .78, test-retest reliability r = 1.00, and item-total
correlation coefficients ranged between .18 - .46. In the current study internal

consistency for cognitive emotion regulation scale was found as .87

3.2.4 Symptom Check List (SCL-90-R)

The scale was developed by Derogatis et al. (1977) to detect psychological
symptoms. The Likert-type scale consists of 90 items and is a self-report scale.
Although the scale provides information about the general symptom level, it has 10
symptom sub-dimensions evaluates. These dimensions are somatization, obsessive-
compulsive symptoms, interpersonal sensitivity, depression, anxiety, hostility, phobic
anxiety, paranoid thought, psychoticism and other symptoms. The Turkish validity and
reliability study of the scale was carried out by Kogar (2019: 689). In the study, alpha
reliability coefficient was found to be between 0.72 and 0.89 and internal consistency
coefficient was high, although the sub-dimensions varied.

The general symptom index (GSI) score ranges between 0.00 and 4.00 and
indicates the severity of psychological symptoms. A GSI score below 1.5 means that
the psychological symptoms are not at a psychopathological level, while a GSI score
above 1.5 means that the symptoms may be at a psychopathological level (Aydemir
and Koroglu 2000). Based on this information, participants with a GSI score below 1,5
were included in our study The GSI score of our participants varies between .08 and

1.44 and the average GSI score was .82.

3.2.5 Stop Signal Paradigm
The stop-signal paradigm was developed by Lappin and Eriksen (1966: 805)
and further revised by Logan (1994: 193) to assess response inhibition. In the

paradigm, there were two kind of tasks as go and stop task condition.
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In the go condition, participants are required to respond to the arrows pointing
to the left or right in accordance with the direction indicated. If the arrow was pointing
to the right side participants are asked to press the “N” key. Otherwise, if the arrow
was pointing to the left side participants are asked to press the “B” key. Each arrow
presented in the center of a black screen and participants have only 500 ms to respond.
Participants also received feedback during the task process. When the answer given by
the participants was correct, the circle on the screen turned into green. When it was
wrong, they received a feedback as "wrong". At the same time, if the participant's
response time was more than 150 ms, they received a feedback as "should have
pressed" to speed it up. The go task did not end until the participant completed 50 trials

or at least 20 consecutive trials without errors.

Go Trial

v

Fixation cross

(500 ms)

v
Blank Time

(500 ms) Target
(500 ms)

Figure 5: Stop Signal Task - Go trial.

The stop condition included 45 go trial and 15 stop trial and they were
presented randomly to the participants. In addition to the previous go task, the
participant is asked to inhibit their reaction when the stop stimulus appears on the
screen. In the stop signal paradigm, the stop signal delay (SSD) can be set in different
ways. A study has used a fixed stop signal delay (Logan and Cowan 1984: 277), but
this requires large number of trials (Verbruggen and Logan, 2009: 650). Other studies
have used multiple stop signal delays (Colonius 1990: 309; De Jong et al. 1990: 170;
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Schachar et al. 1995: 415). In the current study, since we did not have large number of
trials, multiple stop signal delays were used instead of the fixed delay. There are also
studies in the literature stating that the stop signal paradigm has a dynamic structure
(Alderson et al. 2008: 991; Logan et al. 1984: 61; Schachar et al. 1995: 415), and
according to this dynamic structure, the stop signal delay should vary within the study
depending on performance. More precisely, stop signal delay should increase after
successful inhibition and decrease after unsuccessful inhibition. However, although 50
ms is generally used for this change, there are also studies in the literature that use
different duration (Li et al. 2006: 187; Zhang and Li 2012: 91). In addition, there are
studies that use multiple stop signal delays without any dynamic structure (Schachar
et al. 1995: 415; Kok et al. 2004: 11). Similarly in our study, the stop signal delay
varied randomly without this dynamic structure

The stop stimulus was the red circle that appeared around the arrow and the
time appearing of the stop stimuli varied between 100 ms and 300 ms following the
onset of the stimulus. Participants also received feedback during the task process.
The feedback given in the go trial applied in stop trial as well. Differently, they
received feedback that "you shouldn't have pressed" if the participant had reacted at

the stop signal.

Stop Trial

v

Fixation |
cross (500 ms) v
Blank v
(500 ms) Stop Target Time

(500 ms)

Figure 6: Stop Signal Task — Stop trial.
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Inhibitory control with stop signal paradigm is evaluated with stop signal
reaction time (SSRT). There are several ways to calculating SSRT. If the fixed stop
signal delay (SSD) was used, SSRT can be calculated with subtracking SSD from
finishing time of stop process If the multiple stop signal was used as our thesis, SSRT
can be calculated with mean method. In mean method SSRT estimated by subtracting
observable mean SSD from observable mean go RT (Logan and Cowan 1984: 279;
Logan et al. 1997: 61). Some researchers also stated that since the mean method would
be less affected by changing go reaction time and SSD, it was more reliable method
estimating SSRT (Logan and Cowan 1984: 283; Williams et al. 1999: 207). In the light
of these informations, we calculated SSRT as the indicator of inhibitory control with

the mean method. Lower SSRT represents lower inhibitory control.

3.2.6 Task Switching Paradigm

Task switching paradigm cued version was used to assess the cognitive
flexibility performance (Schneider and Logan 2009: 870; Jamadar et al. 2015: 328).
Paradigm included color and shape tasks with clues to tell the participant which tasks
to do. The cue for color task was the word “color”; for the shape task cue was the
“shape” word with capital red letters (COLOR or SHAPE). Throughout the paradigm
after the “shape” cue, participants are asked to press the “N” key on the keyboard if
they see a square on the screen; Otherwise, if they see a circle, participants are asked
to press the “B” key on the keyboard. Difterently, after the “color” cue, participants
are asked to focus only on the color instead of the shape, and if the color of the figure
on the screen was yellow, participants were expected to press “B” and “N” if it was
blue. Task included 20 training block and 50 actual block. For each trial of a few
seconds, participants saw a white central fixation cross "+". That fixation sign stayed
on the screen for 200 ms. After the fixation, the screen was blank for 500 ms. Then the
cue (shape or color) was displayed on the screen for 150 ms. Following the blank
screen, the target was presented for 2000 ms and after 2000 ms passed automatically.
Furthermore, participants received "too slow" feedback for late answers and "wrong"
feedback for incorrect answers.

Cognitive flexibility with task switch paradigm is generally evaluated with
value of the switch cost (Rogers and Monsell 1995: 207; Lin et al. 2014: 837). The
switch cost was calculated by subtracting the reaction time of the congruent trial from

that of the incongruent trial. Whereas the congruent trial represents the same task that
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follows each other, the incongruent trial represents the different tasks following each
other. According to the paradigm, when a task switches to another task (incongruent
trial), the reaction time of performance is expected to be longer than to the same task
(congruent trial). For this reasons, switch cost interpreted the questions of “how does
the change affect the person and can they adapt quickly to the chage? In the light of
this information, increasing switch cost represents impaired cognitive flexibility

(Allport et al. 1994: 437; Bream and Egner 2018: 470; Rogers and Monsell 1995: 207).

v
Cue (150 ms)

v

v

Target
(2000 ms) Fixation ;
v v
(200 ms) Cue Target

(150 ms) (2000 ms) Time

Figure 7: Task switch paradigm — incongruent trial.

3.2.7 N-2 Back Paradigm

The N-back task was orginally develop in 1958 by Wayne Kirchner (Kirchner
1958: 353) and is generally used to evaluate working memory (Gazzaniga et al. 2009).
The paradigm included 3 blocks which are 1 training and 2 real blocks. Whereas
training blocks included 30 stimuli, the real blocks included 35 stimuli. A total of 15
letters A, B, C, D, E,H, [, K, L, M, O, P, R, S, and T, were used as stimuli and each one
presented for 500 ms randomly. Letter stimulus series were presented the yellow print
to the computer screen with the black background one by one. Participants were asked
to press the “M” key on the keyboard if the stimulus was the same as the previous 2
trials within 3000 ms. Participants' performance was assessed in the sense of hits score,
the number of stimuli that a person correctly remembers.

Emprical studies including N back task in the literature have considered the

percentage accuracy and reaction time as dependent variables (Miller et al. 2009: 714;
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Schmidt et al. 2009: 3610). Previous researches argued that, percentage accuracy is
more reliable than reaction time, they stated that the participants in the working
memory task did not aim to be fast, instead they put effort into the accuracy (Hur et al.
2016: 1297). In our thesis also N back percentage hit accuracy was accepted as a

working memory variable.

—>» Target

Figure 8: N-2 back paradigm.

3.3 PROCEDURE

Firstly Symptom Check List (SCL 90-R) was applied to evaluate participants’
psychological symptoms then experiments were executed in quiet, distraction-free
rooms. Three different paradigms were used in order to measure cognitive flexibility,
inhibitory control and working memory. The experiments run via the psytoolkit free
software (Stoet 2010: 1096) and all the instructions were translated into Turkish. While
some of the participants first completed the scales and then moved on to the
experiment, the other part completed the procesures in the opposite order. Experiments
were presented in counterbalancing to eliminate the sequencing effect for each
participant while performing the experiments. The task switching paradigm and N-2
back paradigm took 7 minutes, the stop signal task took 6 minutes, and the scales used
took 15 minutes. The total data collection process was completed in approximately 35

minutes for one participant.
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CHAPTER 1V

RESULTS

4.1 OVERVIEW

Analyses conducted in the results section were clustered in five sections.
Firstly, data screening, data cleaning and normality analyses of the study measures
were presented. In the second section descriptive statistics results were presented. In
the third, fourth and fifth sections, the results of correlation, linear regression and
mediation analyzes are presented, respectively.

4.2. DATA PROCESSING AND DATA CLEANING

The study data were analyzed by using the Statistical Package of Social
Sciences (SPSS) for Windows, Version 20 (IBM SPSS Statistics for Windows Version
20, IBM Corp.). Before starting analysis process, with 80 young participants, the data
were screened for missing and outliers scores. There were two different scales and a
total of 61 items in the study. There were 3 missing data points from the 4860 data
points. According to Tabachnick and Fidell (2007), replacement method can be used
to handle the missing values if the missing data points ratio over the total data points
is smaller than 5%. Therefore, to keep the sample size as large as possible, the mean
replacement method was employed.

After the replacing mean values, the skewness and kurtosis values of the
research scales were examined and it was seen that values between -1.5 and +1.5,
which are considered to be in the normal distribution (Tabahnick and Fidell 2013). For
the analysis of extreme values, Mahanalobis distance was examined and there were
not any multivariate outliers.

Means, Standard Deviations; Minimum, Maximum, and Skewness and

Kurtosis values of study variables were presented in table 1.
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Table 1: Means, Standard Deviations; Minimum and Maximum, and Skewness and Kurtosis
Values of Study Variables

Variable M SD Min Max. Skewness Kurtosis
Estimated SSRT 189.01 31.49 112.70  281.70 0.02 0.03
Task switch cost 32.13 97.49 -252.00  291.00 -0.12 1.10
Nback accuracy 65.34 23.08 12.90 100.00 -0.36 -0.73
Resilience 90.07 12.67 52.00 120.00 -0.03 0.99
Self-blame 11.58 2.99 4.00 20.00 0.12 0.78
Other blame 9,95 3,12 4,00 18,00 0.11 -0.21
Acceptance 13,03 2,59 8,00 19,00 0.06 -0.54
Rumination 14,13 3,27 7,00 20,00 -0.07 -0.67
Positive 11,60 3,63 4,00 20,00 0.26 -0.34
refocusing

Positive 14,63 3,20 7,00 20,00 -0.24 -0.81
reappraisal

Refocus on 15,40 2,73 6,00 20,00 -0.47 0.68
planning

Putting into 12,21 3,04 4,00 20,00 -0.19 0.12
Perspective

Catastrophizing 8,71 3,00 4,00 16,00 0.38 -0.63
Maladaptive 11,09 1,99 5,25 15,50 -0.19 0.38
CERS

Adaptive CERS 13,37 2,19 6,40 19,80 -0.03 0.99

CERS: Cognitive emotion regulation strategies; SSRT: Stop signal reaction time (ms)
Note: Estimated SSRT represents SSRT which is estimated by subtracting observable mean SSD from
observable mean go RT.

Table 2: Mean and Standard Deviation of Stop Signal Paradigm

Mean Standard Deviation
Go RT (ms) 386,80 23,65
Observable SSRT (ms) 225,83 38,24
Estimated SSRT (ms) 189,01 31,40
SSD (ms) 197,55 19,16
Go correct 36,07 5,36
Go false alarm 73 1,15
Stop correct 9,89 2,65
Stop false alarm 5,10 2,65

RT: Reaction Time; SSD: Stop Signal Delay; SSRT: Stop Signal Reaction Time
Note: Estimated SSRT represents SSRT which is estimated by subtracting observable mean SSD from
observable mean go RT
4.3 DESCRIPTIVE STATISTICS
4.3.1. Demographic Characteristics of the Participants

According to the demographic findings, 58.8% of the 80 participants were
female (N=47) and 41.3% were male (N=33). When the average age of the participants
was examined, it was 29.34 years (SD=6.61) for women and 28.78 years (SD=6.32)
for men. The frequency of the married participants was 31.3% (N=25) and the rate of
those who were single was 68.8% (N=55). The frequency of those with high school
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education was 28.7% (N=23), undergraduates was 52.5% (N=42), graduate students
was 16.3% (N=13) and doctorate was 2.5% (N=2). There are 35.0% (N=28)
participants stating that they have graduated and 65.0% (N=52) stating that they were
students. Those with a lower income level were 11.3% (N=9), those with medium level
income are 63.7% (N=51) and those with high level of income were 25.0% (N=20).
Sleep quality was reported as fair enough 10.0% (N=8), enough 38.8% (N=31), neutral
37.5% (N=30), not fair enough was 12.5% (N=10), and as not enough 1.3% (N=1).

The demographic characteristics of the participants were presented in Table 3.

Table 3: Demographic Characteristics of Participants

Socio-demographic variables N (%) Age (M+£SD)
Gender

Female 47 (58.8) 29.34+6.61
Male 33 (41.3) 28.78+6.32
Marital status

Married 25(31.3)

Single 55 (68.8)

Education

High school 23 (28.7)

Undergraduate 42 (52.5)

Graduate 13 (16.3)

Doctorate 2(2.5)

Student

Yes 28 (35.0)

No 52 (65.0)

Worker

Yes 52 (65.0)

No 28 (35.0)

Income

Low 9(11.3)

Middle 51 (63.7)

High 20 (25.0)

Sleep Quality

Fair enough 8 (10.0)

Enough 31 (38.8)

Neutral 30 (37.5)

Not fair enough 10 (12.5)

Not enough 1(1.3)

Total 80
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Table 4: Independent samples t-test results based on gender

Female (N=47) Male (N=33)

M SD M SD 178) p
SSRT 189.04  33.22 188.97 29.28 .01 .99
Task switch cost 38.34 111.10 23.30 74.72 .67 .50
N back accuracy 61.23 23.06 71.18 22.15 -1.92 .06
Resilience 89.78 10.43 90.48 15.48 -.24 .81
Self-blame 11.61 3.20 11.54 2.71 .10 .92
Acceptance 13.12 2.69 12.90 2.49 .36 1
Rumination 14.69 3.09 13.33 3.38 1.85 .07
Positive refocusing  11.76 3.38 11.36 3.99 48 .63
Refocus on planning 15.31 2.62 15.51 2.92 -31 75
Positive reappraisal  14.65 3.05 14.60 3.44 .07 .94
Putting into 12.08 2.68 12.39 3.52 -44 .65
Perspective
Catastrophizing 8.72 3.06 8.69 2.96 .04 .96
Other blame 10.23 3.14 9.54 3.10 97 33
Maladaptive CERS  11.31 2.12 10.78 1.78 1.18 23
Adaptive CERS 13.39 2.10 13.35 2.35 .07 .94

CERS=Cognitive Emotion Regulation Strategies; SSRT = Stop Signal Reaction Time

An independent sample t-test was applied to examine the changes in variables
based on the gender. As summarized in the table 4, there was no significant differences

between male and female participants (p>0.05).

4.4 BIVARIATE PEARSON CORRELATIONS ANALYSIS FINDINGS

Pearson correlation findings for examining the relationship between variables
are presented Table 5. No significant correlation was found between stop signal
reaction time (SSRT) and psychological resilience and CERS sub-scales except for
acceptance and total scores (p>.05). SSRT was found as positively and significanly
correlated with acceptance (r=.24; p<.05). No significant correlation was found
between back accuracy with psychological resilience, CERS sub-scales and total
scores (p>.05). Task switch cost was negatively associated with positive refocusing,

refocus on planning and total adaptive strategies (r=-.22; p<.01; r=-.28; p<.05, r=-.24;
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p<.05 respectively). Psychological resilience and self blaming (r=-.29; p<.01) were
negatively and significantly correlated. Psychological resilience was positively
associated with positive refocusing, refocus on planning, positive reappraisal, putting
into perspective and total adaptive strategies (r=.39; p<.01, r=.51; p<.01, r=.47; p<.01,
r=46; p<.01, r =.52; p<.01 respectively). Acceptance and self blaming (r=.55; p<.01)
cognitive emotion strategies were positively and significantly correlated. Rumination
were found as positively and significantly correlated with acceptance (r=.33; p<.0) and
self blaming (r=.48; p<.01). Refocus on planning were found positively correlated with
positive refocusing (r=.37; p<.01) and rumination (r=.38; p<.01). Positive reappraisal
were found to be positively correlated with positive refocusing (r=.51; p<.01) and
refocus on planing (r=.67; p<.01). Putting into perspective was positively associated
with psychological resilience, acceptance, positive refocusing, refocus on planning,
positive reappraisal, catastrophizing, total adaptive and maladaptive CERS (r=.46;
p<.01, r=.34; p<.01, r=45; p<.01, r=44; p<.01, r= .23; p<.01, r =.76; p<.01, r=.26;
p<.05 respectively). Catastrophizing were positively correlated with self blaming

(r=.32; p<.01).
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Table 5 : Bivariate Correlations between Study Variables

Variable M SD 1 2 3 4 5 6 7 8 9

1. SSRT 189.01 3149 1

2. Task switch 3213 9749 .02 1
cost

3. Nback accuracy 65.34 23.08 .09 .05 1

4. Resilience 90.07 12,67 -02 -21 -04 1

5. Self-blaming 1158 299 .11 -03 .16 -29" 1

6. Acceptance 13.03 259 24" 03 20 .00 557 1

7. Rumination 1413 327 .09 -06 .12 .05 .48 33" 1

8. Positive 1160  3.63 -10 -22° -11 39" -00 .11  -05 1
refocusing

9. Refocus on 1540 273 .04 -28 08 .51 .11 25° 38" 37 ]
planning

10. Positive 1463 320 .03 -15 .10 47 -01 23 16 51" 67"
reappraisal
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Table 5 Continued

Variable M sD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 I5

11. Putting into 1221 3.04 .16 -20 .11 46" 12 34" 13 45" 49" 44" |
perspective

12. Catastrophizing 871  3.00 .01 -16 -11 -11 32" 277 .12 .19 .05 -06 23 1

13. Other blame 995 312 -02 -05 .07 .14 .03 19 06 .15 .02 -07 20 28 1

14. Maladaptive 11.09 199 07 -12 .09 -07 71 52" 66™ .11 22° .00 26 .66 53 1
CERS

15. Adaptive CERS 1337  2.19 .08 -23° .09 .52 .18 .50  24° 727 777 81" 776%™ 19 14 29" 1

35

*n<0.05 **p<0.01; Note: CERS: Cognitive emotion regulation strategies SSRT: Stop signal reaction time(ms)



4.5 REGRESSION ANALYSIS FINDINGS
4.5.1 Regression Analysis for Predictive Relationship Between Inhibitory Control
and Acceptance Emotion Regulation Strategy

Based on the finding in Table 6, the model for predicting acceptance emotion
strategy was found that inhibitory control positively and significantly predicted
acceptance scores (f=.24, p<0.05). Furthermore, inhibitory control explained the 5%
variance of the using acceptance emotion regulation strategy (R’ ~.05, F(1,77) = 4.70;

p <.05).

Table 6: Linear Regression Analysis for predictive relationship between inhibitory control
and acceptance emotion regulation strategy

B SE p t p R’ F
(Constant)  9.38 1.73 541 00 .05 4.70
SSRT .02 01 24 2,16 03*

SSRT: Stop signal reaction time
a. Dependent Variable: acceptance emotion regulation strategy

*p<.05

4.5.2 Regression Analysis for Predictive Relationship Between Cognitive
Flexibility and Adaptive Emotion Regulation Strategies

Based on the finding in Table 7, the model for predicting adaptive emotion
regulation strategy was found that task switch cost negatively and significantly
predicted acceptance scores (f=-.23, p<0.05) and cognitive flexibility explained the
5% variance of the using adaptive emotion regulation strategies (R’ =.05, F(1,78) =

4.70; p <.05).
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Table 7: Linear Regression Analysis for predictive relationship between cognitive flexibility
and adaptive emotion regulation strategies

B SE B t p R’ F
(Constant) 13.55 25 53,67 .00 .05 4.69
Task
-00 .00 -23 2,16 03*

switch cost

Note:high value of task switch cost means low cognitive flexibility
b. Dependent Variable: adaptive emotion regulation strategies

*p<.05

4.5.3 Regression Analysis for Predictive Relationship Between Cognitive
Flexibility and Psychological Resilience

Based on the finding in Table 8, the model for predicting psychological
resilience was found that task switch cost negatively and marginally predicted
psychological resilience scores (f=-.21, p=0.05). In the model, cognitive flexibility
explained the 4% variance of the psychological resilience (R?=.04, F(1,78)=3.77;
p=0.05).

Table 8: Linear Regression Analysis for predictive relationship between cognitive flexibility
and psychological resilience

B SE B t p R’ F
(Constant) 90.97  1.46 62.00 00 04 377
Task 0l 21 -1.94 05

switch cost

Note:high value of task switch cost means low cognitive flexibility

c. Dependent Variable: psychological resilience *p<.05
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4.5.4 Regression Analysis for Predictive Relationship Between Cognitive
Flexibility and Positive Refocusing Emotion Strategy

Based on the finding in Table 9, the model for predicting positive refocusing
emotion strategy was found that task switch cost negatively and significantly predicted
positive refocusing scores (f=-.22, p<0.05) In the model, cognitive flexibility
explained the 5% variance of the positive refocus emotion regulation strategy (R?=.05,

F(1,78)=4.23; p<0.05).

Table 9: Linear Regression Analysis for predictive relationship between cognitive flexibility
and positive refocusing

B SE B t p R’ F
(Constant) 11.87 .41 28.32 .00 05 423
Task .00 222 235 04*

switch cost

Note:high value of task switch cost means low cognitive flexibility
d. Dependent Variable: positive refocusing emotion regulation strategy

*p<.05

4.5.5 Regression Analysis for Predictive Relationship Between Cognitive
Flexibility and Refocus on Planning Emotion Strategy

Based on the finding in Table 10, the model for predicting refocus on planning
emotion strategy was found that task switch cost was negatively and significantly
predicted positive refocusing scores (f=-.28, p<0.05) In the model, and cognitive
flexibility explained the 8 % variance of the refocus on planning emotion regulation

strategy (R?=.05, F(1,78)=6.76; p<0.05).
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Table 10: Linear Regression Analysis for predictive relationship between cognitive
flexibility and refocus on planning emotion strategy

B SE B t p R’ F
(Constant) 15.65 31 50.32 00 08 6.76
Tast switch 00 28 2,60 O1*

cost

Note:high value of task switch cost means low cognitive flexibility
e. Dependent Variable: refocus on planning emotion regulation strategy

*p<.05
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4.6 MEDIATION ANALYSIS FINDINGS

In order to investigate the association between cognitive flexibility and
psychological resilience and the mediator roles of emotion regulation strategies
mediation analysis was conducted by using simple mediation model 4 PROCESS
macro for IBM SPSS developed by Hayes (2018). According to previous analysis two
emotion regulation strategies namely refocus on planning and positive refocusing
found to be eligible as mediators. We found that cognitive flexibility had a direct
relationship on refocus on planning, and then refocus on planning had a direct
relationship on psychological resilience. Similarly, cognitive flexibility had a direct
relationship on positive refocusing, and then positive refocusing had a direct
relationship on psychological resilience. In that sense, 95% bias corrected bootstrap

confidence intervals were set based on 5000 bootstrap samples.

4.6.1 The Mediator Role of Refocus on Planning on the Relationship Between
Cognitive Flexibility And Psychological Resilience

When the relationship between task switch cost and refocus on planning was
examined (path a), the predictor of task switch (B=-0.008, SE=0.003, p<.05) on refocus
on planning was significant. According to the results, when the direct effect of refocus
on planning on psychological resilience was examined (path b), it was found that
refocus on planning (B= 2.30, SE=0.46, p<.01) had a significant and positive effect on
psychological resilience. In addition, the direct effect of task switch cost on resilience
(path ¢”) was not found as statistically significant (B=-0.009, CI [-0.03, 0.01] SE=0.01;
p=246). According to the findings obtained in the analyzes conducted with the
bootstrap method, the total effect (path c) of task switch cost on resilience was found
as insignificant (B=-.027, CI [-0.05, 0.00] SE=0.01, p =.05). When the mediating role
of refocus on planning emotion regulation in the relationship between cognitive
flexibility and psychological resilience was examined (B=- 0.18, SE=0.009, 95% CI [-
0.03, -0.00]), the mediating role of refocus on planning was statistically significant.
Taken together, it was seen that the whole model was significant and explained 27 %
of the variance (R’= .27 F (2, 78) =14.59, p<0.01). The summary of mediation analysis

was presented in Figure 9.
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Figure 9. Mediation analysis with task switch cost, refocus on planning and psychological
resilience. Note:high value of task switch cost score means low cognitive flexibility

4.6.2 The Mediator Role of Positive Refocusing on the Relationship Between
Cognitive Flexibility and Psychological Resilience

When the relationship between task switch cost and positive refocusing was
examined (path a), the predictor of task switch cost (B=-0.008, SE=0.004, p<.05) on
positive refocusing was significant. When the direct effect of positive refocus on
resilience was examined (path b), it was found that positive refocusing (B= 1.25,
SE=0.37, p<.01) had a significant and positive effect on psychological resilience.
Furthermore, the direct effect of task switch cost on resilience (path ¢”) was not found
as statistically significant (B=-0.017 CI [-0.04, 0.01] SE=0.01; p=21). Based on the
findings obtained in the analyzes conducted with the bootstrap method, the total effect
(path ¢) on task switch cost on psychological resilience was found as insignificant (B=-
.027,SE=0.01, CI [-0.05, 0.00] p =.05). When the mediating role of positive refocusing
in the relationship between cognitive flexibility and psychological resilience was
examined (B=-0.01, SE=0.006, 95% CI [-0.02, -0.00]), the mediating role of positive
refocus was statistically significant. Taken together, it was seen that the whole model
was significant and explained 16 % of the variance (R’=.16 F (2, 78) =7.81, p<0.01).

Mediation analysis was presented in Figure 10.
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Figure 10. Mediation analysis with task switch cost, positive refocusing and psychological
resilience Note:high value of task switch cost score means low cognitive flexibility

42



CHAPTER V

DISCUSSION

The current study was aimed to explore how executive functions, emotion
regulation strategies and psychological resilience related to each other. Executive
functions involves a set of processes such as response inhibition, planning, working
memory (updating), cognitive flexibility, reasoning, problem solving (Schmeichel and
Tang 2014: 133) but specifically response inhibition, working memory and cognitive
flexibility are referred to as the 3 cores of executive functions (Lehto et al. 2003: 61;
Miyake et al. 2000: 49). A limited number of studies in the literature that support the
view that executive functions such as working memory, cognitive flexibility and
response inhibition accompany both emotion regulation process (Berkman and
Lieberman 2009: 481; Gross et al. 2006: 20; MacLeod and Bucks 2011: 62; Ochsner
and Gross 2008: 154) and psychological resilience (Garmezy et al. 1984: 100; Masten
and Tellegen 2012: 346). To explore the associations, we conducted correlation,
regression and mediation analysis. In this chapter, in the light of the literature current

findings are discussed and presented.

5.1 CORRELATION AND LINEAR REGRESSION ANALYSIS:
5.1.1 Investigating The Relationship Between Executive Functions and Cognitive
Emotion Regulation Strategies

Regarding to our findings, cognitive flexibility was significantly correlated
with adaptive emotion regulation strategies, positive refocusing and refocus on
planning. A recent study examining the relationship between emotion regulation
strategies and cognitive flexibility also emphasized the same relation (Guler and Aydin
2022: 142). To put it more clearly, the more cognitively flexible the individuals are,
they tend to use more adaptive emotion regulation strategies which in turn enable them
to cope with negative events more effeciently. Our findings are consistent with the
current literature in this regard (Goschke and Bolte 2014: 416). For refocus on

planning strategie, Carver and his collegeus (1989) stated that refocus on planning is
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a problem-focused strategy (Carver et al. 1989: 271) and a substantial component of
problem-solving (Naragon-Gainey et al. 2017: 385). It involves the act of dividing the
problem into different perspectives and describing these components in order to deal
efficently (Gick 1986: 110). At that point cognitive flexibility comes into play in the
part of dividing the problem into different perspectives.

In positive refocus strategy, the individual thinks about the things that will
make them less distressed instead of the stressful consequences. For that, the
individual needs to switch between thoughts about two different conditions as negative
and positive consequences (Garnefski et al. 2001: 1317). This also accords with our
study result, which showed that there is positive relationship between cognitive
flexibility and positive refocus emotion strategy.

In contrast to earlier findings, however, no evidence of a correlation between
other strategies (acceptance, positive reappraisal, putting into perspective, self blame,
other blame, rumination and catastrophizing) and cognitive flexibility was detected.
When we look at the literature, there are studies indicating that cognitive flexibility
has a significant positive relationship with positive reappraisal (Genet and Siemer
2011: 383; Guler and Aydin 2022: 142) and a negative relationship with maladaptive
emotion regulation strategies (Garnefski et al. 2004: 1326). Positive reappraisal
defined as the state of an individual to see negative events with positive sides of it
(Carver et al. 1989: 267) and mostly, positive reapparaisal strategy has been discussed
with anxiety and depression symptoms in the literature. Regarding previous studies
stated that symptoms of anxiety and depression are negatively correlated with positive
reappraisal strategy (Lei et al. 2014: 89; Qi et al. 2020: 199). Similarly in a study it
was revealed that self-blame, rumination, and catastrophizing strategies (maladaptive
emotion regulation strategies) were positively and strongly associated with depression
in both depression and anxiety groups (Garnefski et al. 2004: 1325). In our study, the
anxiety and depression scores of the participants were evaluated with the scl-90
symptom screening inventory. Current sample consisted of healthy participants,
therefore one of the reasons of not finding any significant association between these

variables might be related to the sample characteristics.
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Inhibitory control was positively correlated with only acceptance emotion
regulation strategy. Inhibitory control refers applying conscious control for supressing
behavior. More clearly, it is a top down process and it includes being able to have
control person’s attention, behavior, thinking, and/or feeling, and changing these with
more convenient or required ones (Diamond 2013: 138). Based on our result, as people
can control their impulses and thoughts, their tendency to accept the events and
emotions as they are, also increases.

For acceptance emotion regulation strategy, there are conflicting views in the
literature. While some studies consider the acceptance strategy as an adaptive emotion
regulation strategy (Mazaheri et al. 2016: 196; Garnefski et al. 2001: 1314; Carver et
al. 1989: 268), other studies consider it as a maladaptive emotion regulation strategy
(Tuna and Bozo 2012: 564; Martin and Dahlen 2005: 1253; Sayinta et al. 2022: 260).
Acceptance represents accepting the situation and feelings as they are (Levitt et al.
2004: 748). Some studies in the literature support that acceptance, like positive
reappraisal, also reduces symptoms of anxiety and depression (Wang et al. 2021: 1267,
McLaughlin et al. 2007: 1740). This result also emphasized that acceptance is an
adaptive strategy. On the contrary, another study found a positive relationship between
the acceptance strategy and depression symptoms (Lei et al. 2014: 89), and accepted
it as a maladaptive strategy. In summary, there are results that show both positive and
negative associations with psychological symptomology and acceptance. Based on the
sampling and the effect on the person’s life, it can be accepted as an adaptive and
maladaptive emotion regulation strategy. Our supporting result of the positive
relationship between acceptance and inhibitory control are also in line with previous
studies (Cadena et al. 2019: 265; Murphy et al. 1999: 1310; Page et al. 2009: 203;
Popov and Kustermann 2019: 150). The relationship between acceptance and
inhibitory control mostly studied in clinical psychology because of its relation to
psycho-therapies. Considering that relation, therapy techniques developed in the
clinical field such as Mindfulness-based interventions (MBIs) and/or Acceptance and
Commitment Therapy — (ACT) also bring evidence to support this relationship.
Content of mindfulness therapy contains basic principles such as awareness of the
moment and acceptance (Cardaciotto et al. 2008: 212). Furthermore, previous studies
support the view that mindfullnes therapy increases inhibitory control skills of
individuals (Fabio and Towey 2018: 77; Jaiswal et al. 2018: 627; Teper and Inzlicht
2013: 88).
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On the contrary there was no significant relationship between other strategies
(positive reappraisal, putting into perspective, positive refocus, refocus on planning
self blame, other blame, rumination and catastrophizing) with inhibitory control. That
current result can be due to our sample characteristics. Because deficiency of
inhibitory control was associated with some clinical groups like obsessive-compulsive
disorder, major depression disorder, anxiety disorder and attention-
deficit/hyperactivity disorder, substance use disorders (Claes et al. 2006: 199; Garavan
et al. 1999: 8302; Murphy 2002: 2), and it was stated that these groups tended to use
maladaptive emotion regulation strategies more frequently. However the use of
adaptive emotion regulation stratgies was mostly related with non clinical groups
(Aldao and Nolen-Hoeksema 2010: 978; Aldao et al. 2010: 223). Additionally in the
literature, inhibition is divided into two as behavioural and cognitive inhibition. While
behavioural inhibition represents getting control of overt behaviour, cognitive
inhibition represents the control of thoughts and emotions that occur at the level of
consciousness (Harnishfeger 1995: 180). Some researchers argue that it is not reliable
to make inferences about cognitive inhibition by evaluating behavioural inhibition
(Lipszyc and Schachar 20101: 1067; Logan et al. 1997: 60). Based on this, it is thought
that the paradigm used in our study actually was more sensitive to behavioural
inhibition, and therefore, no relationship was found between inhibitory control and
expected cognitive emotion regulation strategies.

In the current study, there was no significant relationship between working
memory and any cognitive emotion regulation strategies. Working memory is
responsible for holding the information for short time, retrievaling swiftly and
protecting the knowledge from distraction (Hofmann et al. 2012: 178). In reviewing
the literature, a study investigating the relationship between working memory and
emotion regulation strategies emphasized that there is a positive relationship between
working memory with cognitive reappraisal and positive reappraisal strategy
(Jasielska et.al. 2019: 567). Another study reported that there is a positive relationship
between working memory with suppression and reappraisal strategy (Schmeichel et
al. 2008: 1530). However, in our sample the associations were not significant. The
reason for this inconsistency may arise from the method-instruments that applied in
different study designes. While we evaluated working memory with the n-back task
and emotion regulation with the cognitive emotion regulation scale, Jasielska and

colleagues (2019) measured working memory with Operation Span Task (OSP) and
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assesed emotion regulation with Emotion Regulation Scale and Cognitive Emotion
Regulation Scale. Schmeichel and collegeus (Schmeichel et al. 2008: 1530) also used
Operation Span Task (OSP) for evaluating working memory, and they used The
Berkeley Expressivity Questionnaire (BEQ) for evaluating participant’expression of
negative and positive emotions. In additon, there was a conflict in results examining
the relationship between working memory and rumination strategy. Some studies
emphasized that there was a negative correlation between them (Altamirano et al.
2010: 1379; Vergara-Lopez et al. 2016: 201), other studies emphasized there was no
correlation (Onraedt and Koster 2014: 10; Pe et al. 2013: 10) and that result was

compatible with our current result.

5.1.2 Investigating The Relationship Between Executive Functions and
Psychological Resilience

According to the results of a research examining the concept of resilience based
on the cognitive model, the ability to focus attention, avoid distractions, cognitive
flexibility, and suppress negative thoughts are found to be critical functions for the
concept of "psychological resilience" (Garmezy et al. 1984: 100; Masten and Tellegen
2012: 346). Our results indicated that there was a marginally significant relationship
between cognitive flexibility and psychological resilience. To put it more clearly, as
people's cognitive flexibility increases, they recover faster and return to a normal
emotional state more easily after a negative event. Current result seems to be consistent
with other research which found a positive correlation between cognitive flexibility
and psychological resilience (Ram et al. 2019: 362; Soltani et al. 2013: 88). The
observed correlation between cognitive flexibility and psychological resilience
explained by Ram et al. (2019: 365) was that the bidirectional relationship between
cognitive flexibility and resilience stems from its strengthening effect of it on problem-
solving and decision-making skills. In other respects, more resilient people can
produce new strategies to cope with events, which increases their cognitive flexibility

Current study finding also showed that there was no significant relationship
between working memory and psychological resilience. In reviewing the literature,
studies that directly investigated the relationship between working memory and
psychological resilience were limited. There were only three studies that determined a
direct relationship between working memory and psychological resilience (Avci et al.

2013: 165; Bemath et al. 2020: 493; Wingo et al. 2010: 771). A study which was
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conducted by Avci et al (2013: 165) supported that there was positive correlation
between working memory and resilience. This rather contradictory result may be due
to the our sample characteristics. In the current study, our participants were between
the ages 20-45, while in the mentioned study, the participants were between the ages
of 13-19.

In a second study which was conducted by Wingo and his collegeus (2010: 770),
working memory is divided into verbal and nonverbal working memory. While
pictures were used in the experimental paradigm evaluating non-verbal working
memory, letters and words were used in the verbal working memory paradigm. When
the verbal and non-verbal working memory performance of individuals with high and
low resilience were compared, it was founded that there was a significant difference
in non-verbal working memory performance of the individuals with high resilience but
no difference in verbal working memory performance. In this line, our result is
compatible with this finding because in our study, N-back paradigm was used to
evaluate working memory peformance, and N-back is a paradigm that evaluates verbal
working memory. Another study which is conducted by Bemath, Cockcroft & Theron
(2020: 497) stated that working memory has an indirect effect on psychological
resilience, and sociocultural factors have a major role in this relationship. More clearly,
they stated that psychological resilience is greatly affected by sociocultural factors,
especially family-related factors such as family social support, and childhood
experiences, where these factors also affected working memory.

Previous researchers have stated that inhibitory control is important in
psychological resilience in order to manage the emotions and thoughts that will cause
stress for an individual (Schéfer et al. 2015: 135). Contrary to expectations, this study
did not find a significant difference between inhibitory control and psychological
resilience. In reviewing the literature, studies that indicated the relationship between
inhibitory control and psychological resilience commonly consisted of different
clinical groups such as PTSD and depression (DeGutis et al. 2015: 342; Joorman 2010:
161;Richard-Devantoy et al. 2016: 933). Because, it was stated that the rumination
behaviors of these groups increased due to the deficit in inhibitory control, and as a
result, psychological resilience decreased and symptoms increased (De Lissnyder et
al. 2012: 124). For that reason, we can attribute the current study findings to the sample
characteristic. Our sample consisted of young healthy adults with no history of

psychological problems, and in this regard, the sample was very homogenous.
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5.2. MEDIATION ANALYSIS:
5.2.1 Investigating Potential Mediator Role of Refocus on Planning Strategy in
the Relationship Between Cognitive Flexibility and Psychological Resilience

As mentioned above cognitive flexibility and psychological resilience were
marginally significant. Meanwhile, there was a positive correlation between refocus
on planning and psychological resilience. Refocusing on planning point out how to
handle the negative situation and what to do next (Garnefski et al. 2001: 1315). More
specifically, when individuals focus on the solution after a negative event, they are
able to cope with the negative situation more easily. Comparison of that finding with
those of other studies the positive correlation between refocus on planning and
psychological resilience was confirmed (Min et al. 2013: 1190). The current study also
emphasized that cognitive flexibility significantly and positively correlated with
refocus on planning emotion regulation strategy. This finding was also supported by
previous findings in the literature (Garnefski et al. 2001: 1315) In line with that
correlation, Carver and his colleagues (1989: 268) stated that refocus on planning is a
problem-focused strategy and a substantial component of problem-solving (Naragon-
Gainey et al. 2017: 385). It involves the act of dividing the problem into different
dimentions and describing these components in order to deal efficiently (Gick 1986:
110). At that point, cognitive flexibility comes into play in the part of dividing the
problem into different perspectives. The indirect effect of refocus on planning between
cognitive flexibility and psychological resilience was significant. Consequently,
cognitive flexibility appears to be associated with the more frequent use of refocus on
planning, and the more frequent use of the refocus on planning increases psychological

resilience.

5.2.2 Investigating Potential Mediator Role of Positive Refocus Strategy in the
Relationship Between Cognitive Flexibility and Psychological Resilience

Another finding of the current study which was about the relationship between
cognitive flexibility and psychological resilience was showed that cognitive flexibility
and psychological resilience was marginally significant. Meanwhile, there was a
positive correlation between positive refocus and psychological resilience. The
previous findings were consistent with the current study result (Polizzi and Lynn 2021:
1). The current study also emphasized that cognitive flexibility significantly and

positively correlated with positive refocus emotion regulation strategy. More clearly,
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higher cognitive flexibility increases the use of the positive refocus emotion strategy.
This finding was also supported by previous findings in the literature (McRae et al.
2012: 5). The indirect effect of positive refocus between cognitive flexibility and
psychological resilience was significant. As a result, cognitive flexibility appears to be
associated with positive refocus emotion regulation strategy, and the more frequent

use of the positive refocus increases psychological resilience.

5.3 CONCLUSION, LIMITATIONS AND FUTURE SUGGESTIONS

The current study was aimed to explore how executive functions, emotion
regulation strategies and psychological resilience related to each other. For that
purpose, corelation, regression and mediation analyses were conducted. Overall,
findings have revealed that inhibitory control significantly and positively correlated
with acceptance emotion regulation strategy which is one of the adaptive strategies.
More clearly, based on the result, as people can control their impulses and thoughts,
their tendency to accept the events and emotions as they are, also increases.
Furthermore, cognitive flexibility was positively correlated with adaptive emotion
regulation strategies. To put it more clearly, the more cognitively flexible the
individulas are, they tend to use adaptive emotion regulation strategies more frequently
which in turn enable them to cope with negative events more effeciently. Cognitive
flexibility was also correlated positively with refocus on planning and positive refocus
which are among adaptive strategies. Mediation analysis revealed that positive
refocusing had a fully mediating role in the relationship between cognitive flexibility
and psychological resilience. In addition, refocus on planning also had a fully
mediating role in mentioned relation.

As in every study, current study has also some limitations. The first limitation
was the number of the sample. The marginal significance of the relationship between
cognitive flexibility and resilience showed that accurate results would be obtained if
the number of participants was increased. For this reason, it is recommended to work
with higher numbers of participants in future studies.

Secondly, in the current thesis, since the study was cross- sectional design the
age group of the participants was limited to 20-45 years. Considering the
developmental aspects of the executive functions in different age groups, longitudinal
studies can provide a broad perspective. In addition, as stated in the discussion section,

our sample consists of young healthy adults without a history of psychological
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disorder. But in the literature especially, low inhibitory control skills have been
associated with clinical groups. In this sense, it is recommended to investigate same
topic by clinical groups with healthy participants.

Thirdly, in current study, only the depression and anxiety symptoms of the
participants were measured using the SCL 90. However, stressful life events also
reported as one of the major factors that affect psychological resilience (Zhang et al.
2019: 446). For this reason, it is recommended that future studies also evaluate
participants’ stressful life events.

The last limitation was related to the stop signal paradigm used in inhibitory
control. It has been suggested in the literature to use the stop signal paradigm with a
dynamic structure. Because the inhibitory control skill can be successful or
unsuccessful depending on whether the stop process finishes before or after the go
process. More clearly, if the stop signal was close to the time the go stimulus appears,
the person could inhibit the responses. On the contrary, if the person's go response was
close to the time of the stop signal, the person could not be able to inhibit the response
that has already started (Verbruggen and Logan 2009: 648). Therefore, it is suggested
to use dynamic structure to balance between stop and go signal delay, but in our study,
the stop signal delay varied randomly without any dynamic structure that varies
depending on the performance of participants. This is one of the limitation of the
paradigm we used to assess inhibition control ability.

In the literature, there is a study aiming to increase psychological resilience by
improving executive functions developed for adolescents living in high-risk areas
(Wenzel and Gunnar 2013). Similarly, in the light of our result, intervention programs
that improve cognitive flexibility can be created for children, adolescents and adults
separately.

Previous researchers emphasized that there are many protective factors that can
affect psychological resilience such as optimism (Ong et al. 2006: 730), self-efficacy
(Sapienza and Masten 2011: 270) personality traits (Hassani et al. 2008: 40;
Purnamaningsih 2017: 53). For this reason, examining also these factors as mediators
in the relationship between executive functions and resilience is also recommended

for future studies.
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APPENDIX B: THE INFORMED CONSENT FORM

Cankaya Universitesi Sosyal Bilimler Enstitiisii Psikoloji Anabilim Dal1 Bilissel
Psikoloji Yiiksek Lisans programinda vyiiriitilen bu arastirma, Dr. Ogretim Uyesi
Naksidil Yazihan damismanliginda, Bilissel Psikoloji Yiiksek Lisans 6grencisi Ozlem
Mungan’in tez ¢alismasinin bir geregi olarak yapilmaktadir. Bu ¢aligmasinin amaci;
Yiiriitiicii Islevlerin Bilissel Duygu Diizenleme Stratejileri ve Psikolojik Saglamlik ile
olan Iliskisini incelemektir. Bu amag¢ dogrultusunda sizden 15 dakika siirecek dlgekleri
doldurmaniz ve bilgisayar ekraninda sunulup 20 dakika siirecek deneyleri
tamamlamaniz istenmektedir.

Bu caligsmaya katilmak tamamen goniilliiliik esasina dayanmaktadir. Calismanin
amacina ulagmasi i¢in sizden beklenen, dlgekleri ve bilgisayarda sunulan deneyleri
eksiksiz tamamlamanizdir. Ancak ¢aligmaya katildiktan sonra ¢alismanin herhangi bir
asamasinda caligmay1 birakma hakkina da sahipsiniz. Bu ¢alismadan elde edilecek
bilgiler tamamen arastirma amaci ile kullanilacak olup kisisel bilgileriniz gizli
tutulacaktir; ancak verileriniz yayin amaci ile kullanilabilir. Calisma hakkinda daha
fazla bilgi almak i¢in Psk. Ozlem Mungan (munganozlem@gmail.com) ya da Dr. Ogr.
Uyesi Naksidil Yazihan (nyazihan@cankaya.edu.tr) ile iletisim kurabilirsiniz

Yukarida yer alan ve arastirmadan 6nce katilimciya verilmesi gereken bilgileri
okudum ve katilmam istenen ¢aligmanin kapsamini ve amacini, goniillii olarak tizerime
diisen sorumluluklar1 anladim. Bu kosullarda s6z konusu arastirmaya kendi istegimle,
higbir bask1 ve telkin olmaksizin katilmay1 kabul ediyorum.

[1 kabul ediyorum (] kabul etmiyorum
Katilime1 No:

Tarih:

Imza:
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APPENDIX C: DEMOGRAPHIC INFORMATION FORM

Tarih:

DEMOGRAFIK BiLGIi FORMU

1. Katihmer No:
2. Cinsiyet: Kadin () Erkek ()
3. Yas:
4. Medeni durum: Evli ( ) Bekar( )
5. En son mezun olunan okul: ortaokul ( ) Lise ( ) Universite ( ) Yiikseklisans (
) Doktora ()
6. Tam zamanh veya yar1 zamanh bir 6@renci misiniz? Evet ( ) Hayir ( )
Evetse: Tam zamanli / Yar1 zamanh
7. Calisiyor musunuz? Evet / Hayir
Evetse: Tam zamanli / Yar1 zamanli / Vardiyali
8. Kendinizi hangi gelir diizeyinde tanimlarsimiz?
Diisiik ( ) Orta( ) Yiksek( ) Cok Yiiksek ( )
9. Daha once hi¢ tedavi gerektiren bir psikolojik rahatsizhik gecirdiniz mi?
Evet ( ) Hayir( )
Evetse, belirtiniz........ccceeviiiinneeiiiiinnnnnnnnns
10. Su anda herhangi bir psikolojik rahatsizlik sebebiyle ila¢ tedavisi aliyor
musunuz?
Evet ( ) Hayir( )
Evetse, belirtiniz.........ccccoiiiiiiniiiiiiiiiinnnnnnns
11. Kronik bir rahatsizhgimz var m? Evet ( ) Hayir ()
Varsa belirtiniz.........ccccovvviiiiiiiiiiiiiiiiiiiinnn..
12. Diizenli olarak kullandiginiz ilac / ilaclar var midir? Evet ( ) Hayir ( )
Varsa belirtiniz.......ccccoovveiiiiiiiiiiiiiiiiiiiiiiiiiiiiieinnn,
13. Uyku diizeniniz ne kadar doyurucu ya da tatmin edici?

Oldukcayeterli ( ) Yeterli( ) Notr( ) Yetersiz( ) Cokyetersiz( )
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APPENDIX D: SYMPTOM CHECK LIST (SCL-90)
SCL-90-R

KATILIMCI NO:

ACIKLAMA: Asagida zaman zaman herkeste olabilecek yakinmalarin ve sorunlarin

bir listesi vardir. Liitfen her birini dikkatle okuyunuz. Sonra bu durumun bugiin de dahil

olmak iizere son ii¢ ay icerisinde sizi ne dl¢iide huzursuz ve tedirgin ettigini gosterilen sekilde

numaralandirarak isaretleyiniz.

Hig
Cok az

. 0 Ormek:1. (2) Bas agrisi

Orta derecede :

1
2
Oldukca fazla : 3
4

fleri derecede

—

$ *® N kWD

[\ I A e T e e e T e e T Y
© 9% ® N Nk Wb = o

N N e e N e e e e T e T e T e T e e T T e e e N

) Bas agrisi

) Sinirlilik ya da i¢inin titremesi

) Zihinden atamadiginiz tekrarlayan, hosa gitmeyen diisiinceler

) Bayginlik ya da bag donmesi

) Cinsel arzu ve ilginin kayb1

) Baskalar1 tarafindan elestirilme duygusu

) Herhangi bir kimsenin diisiincelerinizi kontrol edebilecegi fikri
) Sorunlarinizdan pek ¢ogu i¢in bagkalarinin su¢lanmasi gerektigi duygusu
) Olaylar1 anitmsamada gii¢liik

) Dikkatsizlik ya da sakarlikla ilgili diislinceler

) Kolayca giicenme, rahatsiz olma hissi

) Gogils ya da kalp bolgesinde agrilar

) Caddelerde veya agik alanlarda korku hissi

) Enerjinizde azalma veya yavaslama hali

) Yasaminizin sonlanmasi diistinceleri

) Baska kisilerin duymadiklari sesleri duyma

) Titreme

) Cogu kisiye glivenilmemesi gerektigi hissi

) Istah azalmas:

) Kolayca aglama
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) Karsi cinsten kisilerle utangaglik ve rahatsizlik hissi
) Tuzaga diisliriilmiis veya yakalanmis olma hissi

) Bir neden olmaksizin aniden korkuya kapilma

) Kontrol edilemeyen 6fke patlamalari

) Evden disar1 yalniz ¢ikma korkusu

) Olanlar i¢in kendisini su¢lama

) Belin alt kisminda agrilar

) Islerin yapilmasinda erteleme duygusu

) Yalnizlik hissi

) Karamsarlik hissi

) Her sey icin ¢ok fazla endise duyma

) Her seye kars1 ilgisizlik hali

) Korku hissi

) Duygularmizin kolayca incitilebilmesi hali

) Diger insanlarin sizin 6zel diisiincelerinizi bilmesi

) Bagkalarinin sizi anlamadig1 veya hissedemeyecegi duygusu

) Baskalarinin sizi sevmedigi ya da dost¢a olmayan davranislar gosterdigi hissi

) Islerin dogru yapildigindan emin olmak igin ¢ok yavas yapmak
) Kalbin ¢ok hizli garpmasi

) Bulanti ve midede rahatsizlik hissi

) Kendini bagkalarindan asagi gérme

) Adale (kas) agrilar

) Bagkalarinin sizi gozledigi veya hakkinizda konustugu hissi

) Uykuya dalmada gii¢liik

) Yaptiginiz isleri bir ya da birkag kez kontrol etme

) Karar vermede giicliik

) Otobiis, tren, metro gibi araglarla yolculuk etme korkusu

) Nefes almada gii¢liik

) Soguk veya sicak basmasi

) Sizi korkutan belirli ugras, yer veya nesnelerden kaginma durumu
) Hig bir sey diisiinmeme hali

) Bedeninizin baz1 kisimlarinda uyusma, karincalanma olmasi

) Bogaziniza bir yumru takinmais hissi

) Gelecek konusunda timitsizlik
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) Diisiincelerinizi bir konuya yogunlastirmada giigliik

) Bedeninizin ¢esitli kisimlarinda zayiflik hissi

) Gerginlik veya cosku hissi

) Kol ve bacaklarda agirlik hissi

) Oliim ya da 6lme diisiinceleri

) Asir1 yemek yeme

) Insanlar size baktig1 veya hakkinizda konustugu zaman rahatsizlik duyma
) Size ait olmayan diislincelere sahip olma

) Bir bagkasina vurmak, zarar vermek, yaralamak diirtiilerinin olmasi
) Sabahin erken saatlerinde uyanma

) Yikanma, sayma, dokunma, gibi bazi hareketleri yineleme hali

) Uykuda huzursuzluk, rahat uyuyamama

) Bazi seyleri kirip dokme hissi

) Bagkalariin paylasip kabul etmedigi inang ve diistincelerin olmasi
) Baskalarinin yaninda kendini ¢ok sikilgan hissetme

) Cars1, sinema gibi kalabalik yerlerde rahatsizlik hissi

) Her seyin bir yiik gibi goriinmesi

) Dehset ve panik nobetleri

) Toplum i¢inde yer, icerken huzursuzluk hissi

) Sik sik tartismaya girme

) Yalniz birakildiginizda sinirlilik hali

) Baskalarinin sizi basarilariniz i¢in yeterince takdir etmedigi duygusu
) Baskalartyla birlikte olunan durumlarda bile yalnizlik hissetme

) Yerinizde duramayacak 6l¢iide rahatsizlik hissetme

) Degersizlik duygusu

) Size kétii bir sey olacakmis hissi

) Bagirma ya da egyalar firlatma

) Topluluk i¢inde bayilacaginiz korkusu

) Eger izin verirseniz insanlarin sizi somiirecegi duygusu

) Cinsiyet konusunda sizi ¢ok rahatsiz eden diisiincelerin olmasi

) Giinahlarinizdan dolay1 cezalandirilmaniz gerektigi diistincesi

) Korkutucu tiirden diisiince ve hayaller

) Bedeninizde ciddi bir rahatsizlik oldugu diisiincesi

) Basgka bir kisiye karsi asla yakinlik duymama
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89. () Sugluluk duygusu
90 () Akliizda bir bozuklugun oldugu diisiincesi
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APPENDIX E: COGNITIVE EMOTION REGULATION QUESTIONNAIRE

Katilimc1 No:

Tarih:

OLAYLARLA NASIL BASA CIKARSINIZ?

distintirim.

Herkes zaman zaman tatli ac1 olaylarla karsilasmakta ve kendine | §

0zgii tepkiler vermektedir. Asagidaki sorular, olumsuz durumlarla E“ - g
karsilastiginizda genelde neler diislindiigiiniizii belirlemeyi E E § ;E) N
amaglamaktadir. g 2 2 c_;) E
1. Genelde kendimi suclu hissederim. 1 2 3145
2. Olanlar1 kabul etmek zorunda oldugumu diigiintiriim. 1 2 |34

3. Yasadiklarim hakkinda neler hissettigimi sik sik diistiniiriim. 1 2 314 5
4. Yasadiklarimi diistinmekten ziyade daha iyi seyler diisiinmeyi . 5 l3lal s
tercih ederim.

5. Elimden gelenin en iyisinin ne oldugunu diistintiriim. 1 2 [ 314] 5
6. icinde bulundugum durumdan bir seyler dgrenebilecegimi 1 5 1314l s
distintirim.

7. Hersey daha da kotii olabilirdi diye diistiniiriim. 1 2 13145
8. Yasadiklarimin, digerlerinin yasadiklarindan ¢ok daha kotii | 5 13 lal s
oldugunu diisiintirim.

9. Olaylarda digerlerinin sug¢lu oldugunu diisiiniirtim. 1 2 13145
10. Olaylardan sorumlu olan kisinin ben oldugumu diisiiniirim. 1 2 13145
11. Durumu (olanlar1) kabullenmek zorunda oldugumu . 5 l3lal s
distintirim.

12. Yasadiklarim hakkinda ne diisiindiigiime ve ne hissettigime | 5 l3lal s
takilirim.

13. Yasadigim olumlu olaylarla ilgili yapacak bir seyimin . 5 13 lal s
olmadigini digtintiriim.

14. Durumla en iyi sekilde nasil basa ¢ikabilecegimi diislintiriim. | 1 2 314 5
15. Olaylardan sonra daha giiglii bir kisi haline geldigimi . 5 l3lal s
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16. Digerlerinin daha kotii olaylarla karsilastiklarini diistintiriim. 2 13145
17. Siirekli olarak, yasadiklarimin ne denli kotii seyler oldugunu 5 l3lal s
diistiniirim.

18. Olanlardan digerlerinin sorumlu oldugunu hissederim. 2 [3]14] 5
19. Bu olayda yaptigim hatalar1 diigiiniiriim. 2 [3]14] 5
20. Olayla ilgili olarak birseyleri degistiremeyecegimi 5 l3lal s
diistintirtim.

21. Yasadiklarimdan dolay1 hissettiklerimin sebebini anlamaya 5 l3lals
calisirim.

22. Olanlardan ziyade iyi seyler diisiinmeyi yeglerim. 2 |34 5
23. Durumu nasil degistirebilecegimi diigiintiriim. 2 3145
24. Kotii olaylarin 1yi yonlerinin de oldugunu diisiiniiriim. 2 3145
25. Son yasadigimin, diger yasadiklarim kadar kotii olmadigini 5 l3lal s
distintirim.

26. Basima gelenlerin, bir kisinin bagina gelebilecek en kotii

seyler oldugunu diisiiniirim. 2
27. Bu sorunda, digerlerinin yaptiklar1 hatalar1 diigiiniiriim. 2 [3]14] 5
28. Asil sorunun benden kaynaklandigini diistintirim. 2 [3]14] 5
29. Olumsuz durumlarla yagamay1 6grenmek zorunda oldugumu 5 l3lal s
diistintirim.

30. Olayin bende uyandirdig: hisleri derinlemesine irdelerim. 2 13145
31. Yagadigim giizel olaylar1 diistintiriim. 2 13145
32. Yapabilecegim en iyi planin ne oldugunu diistintiriim. 2 13145
33. Sorunun olumlu yanlarini bulmaya ¢aligirim. 2 13145
34. Hayatta daha kotii seylerin de oldugunu diisiiniiriim. 2 13145
35. Devamli olarak, sorunun ne denli kotii oldugunu diistintiriim. 2 13145
36. Sebebin, temelde digerlerinden kaynaklandigini diisiiniirtim. 2 13145
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APPENDIX F: CANNOR-DAVIDSON RESILIENCE SCALE

CONNOR-DAVIDSON PSiKOLOJIiK SAGLAMLIK OLCEGI (CDPSO)

Katilimcr numarasai:

Liitfen asagidaki ifadelerin size ne kadar uydugunu %n ’g” E.o ’g" g l
belirtiniz ve yanitsiz madde birakmayiniz. :gn E, '::) é E ’é
o E S = =
= z =) A

1. Degisiklikler karsisinda uyum saglayabilirim. 1 2 3 4 5

2. Stres oldugumda beni rahatlatacak en az bir 1 2 3 4 5
tane yakin ve giivenebilecegim iliskim vardir.

3. Sorunlarima agik bir ¢6ziim bulunmadiginda, 1 2 3 4 5
bazen Yaradan ya da kader bana yardimc1
olabilir.

4. Oniime ¢ikan her seyle basa ¢ikabilirim. 1 2 3 4 5

5. Gegmis basarilarim yeni zorluklarla miicadele 1 2 3 4 5
etmemde bana giiven veriyor.

6. Sorunlarla karsilastigim zaman, olaylarin 1 2 3 4 5
komik yonlerini gérmeye caligirim.

7. Stresle miicadele etmek durumunda kalmak, 1 2 3 4 5
beni daha da giiclendirebilir.

8. Hastalik, yaralanma ya da benzeri giicliiklerden 1 2 3 4 5
sonra ¢abuk normale dénerim.

9. lyi ya da kétii, her seyin olmasinda belli bir 1 2 3 4 5
sebep oldugunu diisliniiriim.

10. Sonug ne olacaksa olsun, elimden gelenin en 1 2 3 4 5
lyisini yaparim.

11. Engeller olsa da, hedeflerime ulasacagima 1 2 3 4 5
Inanirim.

12. Umutsuz durumlarda bile vazgegmem. 1 2 3 4 5

13. Kriz ya da stres durumlarinda yardim igin 1 2 3 4 5
nereye gidecegimi bilirim.

14. Stres altinda dikkatim dagilmaz ve acik bir 1 2 3 4 5
sekilde diisiinebilirim.
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15. Basarisizliklar karsinda kolay pes etmem. 1 2 3 4 5
16. Sorunlar1 ¢ozerken biitlin kararlar1 bagkasinin 1 2 3 5
almasina izin vermektense, kendim isin basina
gecmeyi tercih ederim.
17. Yasamdaki zorluklarla ugrasmada kendimi 1 2 3 4 5
giiclii bir insan olarak goriirim.
18. Gerektiginde baskalarini etkileyecek zor ya da 1 2 3 4 5
kimsenin vermek istemedigi kararlar
alabilirim.
19. Uziintii, korku ve 6fke gibi hos olmayan ve ac1 1 2 3 4 5
verici duygularla bas edebilirim.
20. Yasamdaki sorunlarla bas ederken, bazen 1 2 3 4 5
olaylarin nedenini bilmeden, varsayimlar
lizerine hareket etmek gerekir.
21. Yasamadaki amacima dair gii¢lii bir duyguya 1 2 3 4 5
sahibim.
22. Hayatimin kontroliine sahip oldugumu 1 2 3 4 5
hissediyorum.
23. Zoru severim. 1 2 3 4 5
24. Oniime ne engel ¢ikarsa ¢iksin, hedeflerime 1 2 3 4 5
ulagmaya caligirim.
25. Basarilarimla gurur duyarim. 1 2 3 4 5
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