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ABSTRACT

THE INFLUENCE OF INTOLERANCE OF UNCERTAINTY AND EMOTION
REGULATION STRATEGIES ON ANXIETY UNDER UNCERTAINTY

ESIN SEZGIN

Master’s Program in Experimental Psychology

Advisor: Asst. Prof. Yasemin Meral Ogiitcii

August, 2021

Uncertainty is a big part of life and it is mostly an undesirable situation that we try to
reduce or minimize. Literature shows that uncertainty is strongly related to anxiety
arising from unpredictable future events, thus, it was found that anxious individuals
have high intolerance of uncertainty. Furthermore, anxious individuals also experience
difficulties in emotion regulation, and they are more likely to use maladaptive emotion
regulation strategies. Both, intolerance of uncertainty and emotion regulation are seen

as transdiagnostic constructs for anxiety disorders, but the link between them has never
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been studied in a normative sample. Thus, this thesis aimed to investigate the effect of
uncertainty, intolerance of uncertainty and emotion regulation on anxiety
experimentally, by manipulating uncertainty with a task called The Beads Task.
Anxiety was assessed both subjectively through self-rated State-Trait Anxiety
Inventory and objectively with Skin Conductance Response as a physiological
measure. Results indicated that individuals experienced higher anxiety levels as the
uncertainty increased. In addition, individuals with high intolerance of uncertainty also
reported higher anxiety levels than those with low intolerance of uncertainty.
However, the same effect was not observed in objective physiological measurements.
Moreover, emotion regulation did not affect anxiety in both, subjective and objective
measures. Findings of this study show the difference between subjectively and
objectively measured anxiety, highlighting the importance of cognitive processes in
anxiety. Furthermore, the results might provide a better understanding of etiological

and maintaining factors in anxiety as well as contribute to the therapeutic purposes.

Keywords: intolerance of uncertainty, emotion regulation, suppression, reappraisal,

anxiety, skin conductance.
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OZET

BELIRSIZLIGE TAHAMMULSUZLUK VE DUYGU DUZENLEME
STRATEJILERININ BELIRSIZLIK ALTINDA KAYGI UZERINE ETKISi

ESIN SEZGIN

Deneysel Psikoloji Yiiksek Lisans Programi

Tez Danigsmani: Dr. Ogr. Uyesi Yasemin Meral Ogiitcii

Agustos, 2021

Belirsizlik hayatin biiyiik bir parcasi ve cogunlukla azaltmaya veya en aza indirmeye
calistigimiz istenmeyen bir durum. Literatiir, belirsizligin gelecekteki dngoriilemeyen
olaylardan kaynaklanan kaygi ile giiclii bir sekilde iliskili oldugunu ve kaygih
bireylerin belirsizlige kars1 yliksek tahammiilsiizliige sahip olduklarini gostermektedir.
Bunun yam sira, kaygili bireyler duygular1 diizenlerken de zorluklar yasarlar ve
uyumsuz duygu diizenleme stratejileri kullanma olasiliklar1 daha yiiksektir.

Belirsizlige tahammiilsiizliik ve duygu diizenleme, ikisi de kaygi bozukluklar1 i¢in



tanilararas1 kavramlardir, ancak aralarindaki baglanti normatif bir 6rneklemde daha
once hi¢ calisilmamistir. Bu nedenle bu tez, The Beads Task adli bir gorevle
belirsizligi manipiile ederek, belirsizlik, belirsizlige tahammiilsiizlik ve duygu
diizenlemenin kaygi iizerindeki etkisini arastirmay1 amaclamistir. Katilimeilarin kaygi
diizeyi, hem Durumluk Siirekli Kaygi Envanteri araciligiyla 6znel olarak, hem de
fizyolojik bir &l¢iim olan Deri Iletkenlik Tepkisi kullanilarak nesnel olarak
Olclilmiistiir. Sonugclar, belirsizlik arttikga bireylerin daha yiliksek kaygi diizeyleri
bildirdiklerini gostermistir. Bununla beraber, belirsizlige tahammiilsiizliigii yiiksek
olan kisiler, belirsizlige tahammiilsiizligii diisiik olanlara gore daha yiiksek kaygi
seviyeleri bildirmiglerdir. Ancak ayni etkiler fizyolojik 6l¢iimlerde gézlenmemistir.
Buna ek olarak, duygu diizenlemenin hem 6znel hem de nesnel 6l¢iimlerde kaygi
tizerinde anlamli etkisi bulunmamistir. Bu ¢galismanin bulgulari, 6znel ve nesnel olarak
Olciilen kayg1 arasindaki farki ortaya koyarak, anksiyetede bilissel siireclerin onemini
vurgulamistir. Ayrica, sonuglar anksiyetede etiyolojik ve siirdiirticii faktorlerin daha

1yi anlasilmasini saglayabilir ve terapotik amaglara katkida bulunabilir.

Anahtar Kelimeler: belirsizlige tahammiilsiizliik, duygu diizenleme, bastirma, yeniden

degerlendirme, kaygi, deri iletkenligi.
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CHAPTER 1: INTRODUCTION

Uncertainty can be defined as a situation in which something is not known or
not certain (uncertainty, n.d.). In daily life, it is inevitable to face uncertain situations.
There is no exact information about what will happen in the next hour, day or year.
For this reason, it would not be wrong to say that uncertainty constitutes a large part
of life. After a job interview, for example, it might be quite difficult to wait with
uncertainty for a hiring decision or after an important exam, waiting for the score that
determines passing the course or not. Although uncertainty is inherent in our daily life,
it is an undesirable situation that we try to reduce or minimize (Keren and Gerritsen,
1999). While some people can tolerate these uncertain cues or situations easier, others

can struggle.

Anxiety, on the other hand, is a future-oriented emotion. Trying to predict the
future causes anxiety because the future is substantially uncertain. Therefore,
uncertainty is strongly linked to the anxiety resulting from unpredictable future events
(Grupe and Nitschke, 2013). Numerous research indicates that the regulation of
emotions has various important consequences. It may play a vital role in the ability of
individuals to cope with uncertainty (Anderson et al., 2019). In this regard, it is
important to examine the association between tolerating uncertainty and regulating

that feeling of uncertainty (Tanovic, Gee and Joorman, 2018).

Consequently, this thesis project aimed to investigate the effect of uncertainty,
intolerance of uncertainty and emotion regulation on anxiety with an experiment that

manipulated uncertainty with a task called The Beads Task.

1.1. Intolerance of Uncertainty

Fear is “one of the oldest and strongest emotion of mankind; and one of the
oldest and strongest kind of fear is fear of unknown” (Joshi and Schultz, 2001 as cited
in Carleton, 2016). Fear of unknown is defined as “an individual’s propensity to
experience fear caused by the perceived absence of information at any level of
consciousness or point of processing” (Carleton, 2016). Carleton (2012) states that
intolerance of uncertainty represents fear of unknown, at its core, in both normative

and pathological samples.

The construct of intolerance of uncertainty (IU) was initially conceptualized as

a potential important dimension of worry by Freeston et al. (1994) and it has been

1



studied since the mid-1980s in several studies (Grenier, Barrette and Ladouceur,
2005). IU was defined as “a dispositional characteristic that results from a set of
negative beliefs about uncertainty and its implications and involves the tendency to
react negatively on an emotional, cognitive, and behavioral level to uncertain
situations and events” (Buhr and Dugas, 2009). It also can be defined as “cognitive,
emotional, and behavioral reactions to uncertainty that bias information processing and
lead to faulty appraisals of heightened threat and reduced coping” (McEveoy and
Mahoney, 2012).

To avoid any misunderstanding, it may be important to mention here about
another concept, intolerance of ambiguity (IA) that was confused with IU in the past.
Uncertainty and ambiguity are related but distinct concepts (Carleton, 2012) and
should be cautiously separated from each other (Kirschner et al., 2016). A distorted
perception of situations or stimuli as threatening is shared by both concepts. However,
in IU, the causes of threat refer to the future, while it refers to the present in [IA. Due
to this temporal difference, authors discuss that IA is the part of IU which relates to
potential current threat (Grenier et al., 2005; Carleton, 2012). In sum, uncertainty is
characterized by “an absence of available information on the outcome of the situation”,
whereas ambiguity is characterized by “contradictory or ambivalent information

available on the situation” (Kirschner et al., 2016).

IU has been linked with higher risk for internalizing disorders and is linked
with many affective, cognitive and behavioral factors that denote internalizing
psychopathology (Tanovic et al., 2018). High levels of IU can cause people “to react
negatively to uncertain situations on emotional, cognitive, and behavioral levels”
(Buhr and Dugas, 2002). In addition, certain factors that are related to internalizing
psychopathology are linked to IU, such as rumination (Liao and Wei, 2011), post-event
processing (Shikatani et al., 2016), checking behavior (Tolin et al., 2003) and anxiety
sensitivity (Carleton, Sharpe and Asmundson, 2007). In line, literature shows an
association between higher levels of IU and generalized anxiety disorder, social
anxiety disorder, panic disorder, obsessive compulsive disorder, eating disorders, and

depression respectively (Brown et al., 2017; McEvoy and Mahoney, 2012).

IU is also linked with the tendency to interpret uncertain situations as

threatening (Koerner and Dugas, 2008). The association between uncertainty and



threat perception was studied by Reuman and colleagues (2015). A range of
systematically varied scenarios were used to manipulate uncertainty (as implicit vs.
explicit) and threat level (high vs. low). Participants were asked to read these scenarios
and imagine themselves in those scenarios. The anxiety and uncertainty ratings were
examined and according to the results, when uncertainty was made explicit,
participants rated low-threat situations as more anxiety-provoking and more likely to

elicit a safety behavior.

Some models have been developed and evaluated to understand the role of TU
in anxiety disorders. One of them is The Intolerance of Uncertainty Model (IUM),
developed by Dugas and his colleagues in 1998. It was originally asserted that four
factors contribute to the development and the maintenance of worry, the core feature
of GAD: IU, Positive Beliefs about Worry (PBW), Negative Problem Orientation
(NPO), and Cognitive Avoidance (CA). Even though IUM was initially developed as
an explanation for worry within the context of generalized anxiety disorder (McEvoy
and Mahoney, 2012), recent research indicated IU as a possible transdiagnostic
maintaining factor for anxiety disorders and depression. According to the IUM,
individuals who have high U find uncertainty stressful and upsetting, assume that it
is negative and should be avoided, and experience difficulty in performing in uncertain

situations (Dugas and Koerner, 2005).

McEvoy and Mahoney (2012) stated that the IUM outlines two feedback loops.
The first proposes that anxiety leads to a negative problem orientation and the second
one offers that anxiety results in cognitive avoidance. Negative problem orientation is
linked with both the idea that problems are threatening and low confidence in problem
solving. Thus, it enhances the level of worry. Cognitive avoidance, on the other hand,
leads the individual to use unhelpful strategies such as thought suppression,
distraction, or thought shifting. These strategies can reduce worry in short run.
However, they result in more worry because they do not change underlying threat

appraisals. Therefore, the cycle is completed.

Grupe and Nitschke (2013) proposed another model namely The Uncertainty
and Anticipation Model of Anxiety (UAMA) that highlights components of responses
to uncertainty. According to UAMA, breakdown in the neural circuitry that underlies

responding to uncertainty causes anxiety and poses a risk for psychopathology



(Tanovic, Gee and Joormann, 2018). This model focuses most on pathological anxiety
and does not specifically answer why anxiety is triggered by uncertainty. However, it
could be useful for understanding the link between uncertainty and affect, because
same psychological mechanisms are present in healthy and subclinical populations

(Anderson et al., 2019).

The UAMA describes five processes contributing to how extreme anxiety
emerges in the face of uncertainty. These are (1) inflated estimates of threat cost and
probability; (2) increased threat attention and hypervigilance; (3) deficient safety
learning; (4) behavioral and cognitive avoidance; and (5) heightened reactivity to
threat uncertainty (Grupe and Nitschke, 2013). Disturbances in these five processes
are assumed to affect each other and cause clinical anxiety (Tanovic, Gee and

Joormann, 2018).

When it comes to evaluate IU, there are specific self-report measures designed
to measure it. The first measurement developed to assess IU and responses to uncertain
situations is the 27-item IU Scale (IUS) (Freeston et al., 1994). Buhr and Dugas (2002)
translated it to English from the original French version. Carleton, Norton and
Asmundson (2007) developed a 12-item short form due to complications with the
factor structure and limited psychometric properties of the [US-27. Research indicated
that IUS-12 consists of two dimensions, prospective and inhibitory IU. Prospective [U
is the cognitively focused dimension of IU and inhibitory IU is behaviorally focused
dimension (Carleton et al., 2012). Prospective anxiety is related to fear and anxiety in
anticipation of uncertainty, while inhibitory anxiety is related to avoidance and

paralysis in the face of uncertainty (McEvoy and Mahoney, 2012).

Mahoney and McEvoy (2012) conducted a study to develop a situation-specific
version of IUS (IUS-SS) and aimed to compare trait [U with situation-specific 1U.
IUS-SS is an adapted version of IUS-12. Participants were asked to choose their area
of primary concern from a list and described a situation related to this concern. Then,
the items of IUS-12 adjusted according to those situations. For example, the item “I
can’t stand being taken by surprise” turned into “I can’t stand being taken by surprise
in this situation”. Results showed that individuals with anxiety disorders found

uncertainty more aversive when it matches situations that are especially hard for them.



In addition, IUS-SS had good internal reliability and convergent validity and showed

positive relationships with neuroticism and trait IU.

There are also other measurements of IU such as the Uncertainty Response
Scale (Greco and Roger, 2001) and the Intolerance of Uncertainty Inventory (Gosselin
et al., 2008). Nevertheless, the most widely used scale in the current literature are the

short and long forms of IUS (Tanovic, Gee and Joormann, 2018).

Creating changes in intolerance of uncertainty is a challenging issue,
particularly in experimental settings for non-clinical participants (Mosca, Lauriola
and Carleton, 2016). Most research has used the self-report measures to measure
intolerance of uncertainty; however, there is comparatively little research for exploring
behavioral correlates of it (Carleton et al., 2016). Limited number of research has used
behavioral paradigms to investigate how IU relates to an individual’s response to

uncertain situations (Oglesby and Schmidh, 2017), which are presented below.

Ladouceur, Gosselin and Dugas (2000) developed a roulette game to
experimentally manipulate intolerance of uncertainty in order to investigate its effect
on worry. [U manipulation was done by giving participants some information about
their chances of winning while playing the game. One group of participants were told
that this experiment was done last year, and the chance of winning is much worse now,
in order to increase level intolerance of uncertainty. Another group was told the
chances are much better now to decrease IU. Results showed that participants whose
level of TU was increased showed a higher level of worry than the participants whose

level of IU was decreased.

Oglesby and Schmidh (2017) tried to fill the gaps in the literature by examining
the link between uncertainty and anxiety symptoms in reaction to an in vivo stressor
by using a speech task. In the study, participants were told that they would give a 3-
minute speech on a controversial topic and that the speech will be recorded and rated
by a judge. Uncertainty was created by saying participants that whether they give the
speech or not will be determined by flipping a coin. Results indicated that when the
odds of giving a speech was made uncertain, trait [U was associated with increased
state anxiety. On the other hand, among individuals high in IU, no difference was

found in state anxiety levels when comparing an uncertain versus certain threat. The



researchers noted that this null finding may have arisen due to the speech task, which

was perceived as too threatening, and this may cause ceiling effects for anxiety.

Anderson, Deschénes and Dugas (2016) conducted a study to examine the
relationship between avoidable uncertainty, anger, and anxiety. It was told to the
participants that the aim of the study was to examine the relationship between
intelligence and emotions. Uncertainty induction was created by telling participants
that there was a problem with their intelligence test results. Then, to the experimental
group, the experimenter mentioned that she knew about the problem, but were not
allowed to explain it to the participants. To control group, it was said that the problem
was unknown because the intelligence test results were sent directly to her supervisor
who was unavailable that day. This manipulation was for the avoidability of the
uncertain situation. Results indicated that participants reported higher anxiety levels
after uncertainty induction compared to baseline. In addition to that, anger was
increased for the experimental group after the avoidability manipulation in comparison
to control group. These findings show that when the uncertainty situation is avoidable

for someone, anger is experienced besides anxiety.

In another experimental study, Rosen et al. (2010) manipulated health-related
uncertainty and assessed health seeking behaviors. They found a positive relationship
between IU and behaviors intended to reduce uncertainty. It was also found that
uncertainty caused more anxiety among participants with high IU than those with low

IU.

Thibodeau and colleagues (2013) studied the effect of IU on performance
during a keyboard typing task. The participants were instructed to type the section that
experimenter read, by making as few mistakes as possible and as quickly as possible.
IU was found related with slower typing speed but not associated with fewer errors
during the typing task. It was stated in the article that this result might be explained

with behavioral inhibition and hesitation associated with a need for greater certainty.

A probabilistic inference task called the Beads Task was used to create
uncertainty and studied assessing the relationship with self-report IU (Jacoby, et al.,
2014). Jacoby and her colleagues also used a Cold Pressor Task as an aversive stimulus
to increase the ecological validity of the study (Jacoby et al., 2016) (see 1.4. for
details).



To summarize, IU that was initially conceptualized as a potential important
dimension of worry and identified as the negative reactions to uncertain situations on
emotional, behavioral and cognitive level. However, in the recent literature regarding
psychopathology, it is seen as a transdiagnostic factor for internalizing disorders
(anxiety and mood disorders) showing a steady association between heightened IU and

anxiety.
1.2. Emotion Regulation

Emotions have an influence on how we feel, live, and interact with others and
regulating them successfully can be one of the biggest challenges in life. Accordingly,
how we regulate emotions is one of the important topics of interest in psychology for
the last two decades. Emotion regulation (ER) was defined as “the ability of an
individual to modulate an emotion or set of emotions” by American Psychological
Association (APA). It occurs when someone set a goal to influence the emotion
generative process (Gross, Sheppes and Urry, 2011). Gross (1998b) stated that it refers
to “the processes by which individuals influence which emotions they have, when they
have them, and how they experience and express these emotions”. In the use of ER
strategies, individuals vary, and these individual variations have consequences for

affect, well-being, and social relationships (Gross and John, 2003).

To have a better understanding of the concept of emotion regulation and to
avoid conceptual and definitional chaos, Gross (1998b) presented an inclusionary
conceptual framework called Process Model of Emotion Regulation. It is probably the
most commonly used model to date (Webb, Miles and Sheeran, 2012). The process
model of emotion regulation takes its starting point from The Modal Model of Emotion
which identifies the order of steps involved in emotion generation. (Gross, 2015).
These steps are situation, attention, appraisal, and response. The modal model
indicates that emotions are created by a situation, that is attended to, and then
appraised, that creates an emotional response (Gross, 2014). These steps in the modal
model are viewed as a potential target by the process model of emotion regulation.
According to the process model, ER strategies differentiate when they have their
primary impact on the emotion-generative process and draw a line between

antecedent-focused and response-focused ER strategies.



Antecedent-focused strategies have been referred to things we do before the
emotion response tendencies have become fully active and have affected our
behavioral and physiological responding. There are four different antecedent-focused
strategies, which are situation selection, situation modification, attentional
deployment, and cognitive change. Approaching or avoiding from people, places, or
things for regulating emotions, denotes as situation selection. The selected situation
can be reconciled to modify its emotional impact, which represents situation
modification. Attentional deployment is used for selecting which situation you focus

on. Lastly, cognitive change refers to which meaning you will attach to the situation.

On the other hand, response-focused strategies have been referred to “things
we do after the response tendencies have been turned out once an emotion is already
underway. Response modulation is a form of response-focused strategies and it refers

to attempts to affect emotion response tendencies once they already have been ensured.

In 2015, Gross presented Extended Process Model of Emotion Regulation as a
framework for integrating current research and suggesting directions for future
research. The starting point of this model was the idea that emotion includes valuation
and this model consider emotion regulation as a type of valuation. What is meant by
valuation was the discrimination of good for me/bad for me. Gross stated three emotion
regulation stages accounting for three valuation systems. These stages are
identification, selection and implementation stages corresponding for valuation
systems, perception, valuation, and action. The first stage is the identification stage. In
this stage a decision is made whether to regulate or not. In the second one, the selection
stage, a selection for an ER strategy is made. In the last one, implementation stage, the
task is to translate the selected strategy into to plans that are suitable for the specific
situation. Valuation systems: perception, valuation, and action, stands for different
roles in each stage. For example, while the task of perception substep in the
identification stage is to detect the emotion; in the selection stage, it is to depict the
potential ER strategies. In sum, according to this model, the core of ER process
consists of perception-valuation-action cycles. In addition, this model helps to explain

how ER strategies selected and implemented.
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Figure 1. Modal model of emotion (a), the process model of emotion regulation (b),

and the extended process model of emotion regulation (c) (Source: Gross, 2020).



Numerous studies have been conducted to find out whether there are better and
worse ways to regulate emotions by focusing on two of these strategies and comparing
these two instead of studying all strategies. John and Gross (2004) focused on three
factors when selecting these two strategies; (a) being used commonly in everyday life;
(b) contributing both experimental manipulation and individual difference analyses;
and (c) the inclusion of an example for both antecedent-focused and response-focused
strategies, because the distinction between them is so central to their theory. Cognitive
reappraisal and expressive suppression were selected as two strategies that met these
criteria. Cognitive reappraisal is a form of antecedent-focused strategies and a type of
cognitive change. On the other hand, expressive suppression is a response-focused

strategy and a type of response modulation.

Cognitive reappraisal is considered as an adaptive regulation strategy which
includes reinterpreting the meaning of a stimulus in a way that changes its emotional
effect (Gross and John, 2003). It can be thought as a way of changing how we think
about a situation in order to decrease its emotional magnitude (Gross, 2002). It is
correlated positively with every indicator of positive functioning. Frequent use of
reappraisal has been linked with both experiencing and expressing more positive, less
negative emotions (Gross and John, 2003). On the other hand, expressive suppression
was defined as deliberate strategic attempts to paralyze or minimize emotional
experience and expression (Gross, 1998a; Gross and John, 2003). It can be thought as
a way of decreasing behavioral expression but fails to reduce emotional experience
and it shows negative associations with well-being (Gross, 2002; Gross and John,
2003). Thus, suppression can be considered as maladaptive (Gross, 2015). While
reappraisal was associated with both experiencing and expressing more positive, less
negative emotions, suppression was associated with experiencing and expressing
fewer positive emotions but experiencing more negative emotions. (Gross and John,
2003). Reappraisal and suppression also differ in what stage of emotional experience
process they occur; reappraisal occur earlier in the process while suppression occurs

later (Gross, 1998b).

To measure the use of emotion regulation, Gross and John (2003) developed
the Emotion Regulation Questionnaire, to evaluate individual differences and acquire
self-ratings of emotion experience and expression. This questionnaire focuses on

cognitive reappraisal and expressive suppression of both positive and negative
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emotions (see section 2.2.4.4. for detailed information). There are other measures like
Difficulties in Emotion Regulation Scale to assess emotion dysregulation (Gratz and
Roemer, 2004) and Cognitive Emotion Regulation Questionnaire to assess nine

different cognitive coping strategies (Garnefski, Kraaij and Spinhoven, 2001).

Studies in emotion regulation literature are mostly carried out by giving
instructions to regulate the expression or experience of negative or positive emotions.
Lazarus and Alfert (1964) were the first who found evidence that reappraisal-like
processes can influence emotional responding. In this study, participants were shown
a movie of a circumcision ritual with different accompanying soundtracks. One group
heard a soundtrack used to minimize the negative aspects of the movie and the other
group heard no sound. According to the findings, participants who heard the
soundtrack had lower skin conductance levels and better mood ratings. However,
findings of this study were found highly controversial because of the methodological

issues such as different delays across conditions between baseline and film viewing.

In 1998, Gross conducted a study to find out that reappraisal and suppression
have different outcomes for behavioral, physiological and experiential responses. A
short film showing an arm amputation was shown to the participants to arouse disgust.
One group of participants were instructed to think about what they were watching in
such a way that they did not feel anything at all (reappraisal), the other group was
directed to conceal their emotional reactions (suppression), and the third group just
watched the film (control). Results showed that both suppression and reappraisal
decreased disgust-expressive behavior, but reappraisal also decreased disgust
experience while suppression had no effect. In addition, suppression increased
electrodermal activity whereas reappraisal had not any effect in comparison to the
control group. In another study, the effect of suppressing positive emotion was
examined. It was hypothesized that suppression will decrease amusement reports in
healthy participants (Gross and Levenson, 1997) and found that individuals who

suppressed their emotion reported less amusement.

Nezlek and Kuppens (2008) examined the use of reappraisal and suppression
of positive and negative emotions in daily life. 153 undergraduate students described
their emotional experiences and the regulation strategies they used, for 3 weeks.

Reappraisal was used more than suppression as a regulation strategy by students. The
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use of reappraisal of positive emotions increased emotional experience, while
reappraisal of negative emotion was found unrelated with emotion experience.
Suppressing positive emotions reduced the experience of positive emotions and
increased the experience of negative emotions. Contrary, suppressing negative
emotions only reduced the experience of negative emotions, not related with the

positive emotions experience.

In sum, reappraisal was always considered as an adaptive emotion regulation
strategy, while suppression was opposite. However, various theoretical explanations
argue that this conclusion is inaccurate because no psychological process by its nature,

can be always adaptive (Grant and Schwartz, 2011; Lazarus, 1993).

Furthermore, a study was conducted to determine whether the negative
associations between suppressing emotions and psychological functioning are
moderated by culture (Soto et al., 2011), by comparing European American and East
Asian participants. Results showed that the propensity to suppress emotions is not
associated with adverse psychological functioning in cultures in which the use of
suppression is more normative (East Asian), contrary to cultures in which
expressiveness is the norm (European American). Suppression was not associated with

positive psychological functioning among East Asians, but it was unrelated.

Troy, Shallcross and Mauss (2013) carried out a study to test the prediction that
reappraisal may be adaptive when stressors are uncontrollable and maladaptive when
stressors can be controlled. Stress controllability was estimated by given participants
the Life Experiences Survey (Sarason, Johnson and Siegel, 1978), and asking them to
rate how controllable each stressor would be if it happened in their own lives.
Participants were instructed to use cognitive reappraisal when watching a sad film clip.
It was found that when stress was controllable, cognitive reappraisal was associated
with decreased psychological health. The findings of these two last mentioned studies
highlighted the importance of context in understanding the habitual use of ER and

showed that effects of emotion-regulation strategies depend on the context.

Regarding psychopathologies, most of them are associated with emotion
dysregulation which can be thought as emotion regulation failure (not engaging

regulation when it would be helpful to do so) or emotion misregulation (using a form
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of emotion regulation that is poorly matched to the situation) (Gross and Jazaieri,

2014).

APA (2000) defined disorders such as mood disorders, anxiety disorders, and
borderline personality disorder as dysregulated emotional states. Therefore, it would
not be wrong to say that emotion regulation is an especially important topic in terms
of psychopathology. Aldao, Nolen-Hocksema, and Schweizer (2010) conducted a
meta-analysis study to investigate the effect of ER strategies on psychopathology.
Suppression was found positively associated with psychopathology while reappraisal
was found negatively associated. When the relations with disorders were examined,
suppression was detected positively associated with depression, anxiety disorders and
eating disorders, while reappraisal was negatively associated with those disorders
again. Webb, Miles, and Sheeran (2012) conducted another meta-analysis to identify
which ER strategies are most effective. Consistent with the literature, reappraisal was
found to be one of the most effective strategies for emotion regulation and negatively

associated with symptoms of psychopathology.

It is necessary to mention here about a few controversial issues related to ER
studies. The emotion-eliciting stimulus (e.g., pictures, film clips) have been shown to
reliably elicit emotion and standardized in many cases. However, the use of them
caused limited external and ecological validity of the experimental manipulations
(Aldao, 2013). Only a few studies investigated ER strategies to naturally occurring
stimuli via ecological momentary assessments. Moreover, utilizing goal-oriented tasks
such as playing video games or writing about emotional personal stories may allow to

capture contextual variability.

Most experimental studies on emotion regulation have instructed participants
to use certain strategies (Aldao, 2013). Instructions sometimes were given to regulate
the emotional experience, and sometimes to regulate the emotional expression. Webb,
Miles, and Sheeran (2012, p. 795) argued that “the effect of suppression on emotional
outcomes can only be understood by separating the effect of suppressing the
expression, rather than the experience, of emotion”. In the meta-analysis, they found
suppressing the expression of emotion as effective, while suppressing the experience
of emotion or thoughts of the emotion-eliciting event was not. The process model

defines suppression as inhibiting emotion expressive behavior (Gross, 1998b; Gross
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and Levenson, 1993). Webb and colleagues suggested that this form of suppression is

conceptually and empirically different from experiential suppression.

Futheremore, Aldao (2013) stated that instructions to regulate emotions in a
specific way is problematic, because it has an impact on the understanding of the
processes in choosing strategies spontaneously or usually used strategies. Another
issue about these instructions is how the instructed strategies are eventually applied by
participants. It would be difficult to control, because participants tend to evaluate
themselves as using the strategy they were instructed to, on manipulation checks.
Asking participants open-ended questions about how they regulate their emotions,

might reduce this issue.

Most of emotion regulation studies either manipulated ER or examined typical
use of ER (McRae, 2013). Manipulation of ER is referred as ER effectiveness, ability,
capacity, or success by researchers. The measured emotional outcomes are temporally
proximal to the regulation. Typical ER use is referred as ER tendency, ER use, habitual
ER, trait ER, or ER frequency; mostly measured with questionnaires and measured
outcomes are relatively distal associates of the regulation. McRae (2013) stated that
researchers would be able to get more valid results in ER studies by distinguishing

between ER frequency and ability.

To sum up, emotion regulation is defined as the ability of an individual to
modulate emotions, considering that individuals' use of ER strategies differs. Most
studies in literature focused on two strategies, namely cognitive reappraisal and
expressive suppression, to understand the ways of regulating emotions better. While
reappraisal was defined as a way of changing thoughts about a situation, suppression
was identified as a way of decreasing behavioral expressions. In a theoretical way,
they also differ in stage of emotional experience process; reappraisal occurs earlier in
the process than suppression. In literature, reappraisal was mostly encountered as a
more adaptive strategy than suppression, whereas numerous theoretical explanations
argue that this conclusion cannot be accurate in perpetuity. Considering APA’s
definition of anxiety disorders as dysregulated emotional states, it is not hard to say
that emotion regulation ability is an important term for anxiety literature. Two
extensive meta-analyses resulted that suppression was found positively correlated with

anxiety disorders whereas reappraisal found as quite the opposite.
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1.3. Skin Conductance

The skin has electrical properties that change within a relatively short time
scale of seconds and are highly associated with psychological processes (Figner and
Murphy, 2011). Johnson and Lubin introduced the term electrodermal activity (EDA)
in 1966, as a common term for any electrical phenomena in the skin. It is the term used
to identify changes in the electrical activity of the skin and it is arised from an
interaction of sympathetic nervous system activity and local processes in the skin.
(Turpin and Grandfield, 2007; Boucsein, 2012). It refers to the alteration of the
electrical properties of the skin in response to sweating (Benedek and Kaernbach,

2010).

EDA is a general term for the electrical activity in the skin and there are two
fundamentally different methods of measuring it; exosomatic and endosomatic
methods (Dawson, Schell and Filion, 2001). Exosomatic method relies on the
application of a small external electrical current across the skin. On the other hand,
endosomatic method measures internally generated electrical skin potentials without
application of an external event. Skin conductance measure is a form of exosomatic
measures. It is recorded using two electrodes, mostly placed on the thenar eminences
of the palms and expressed in units of microSiemens (uS) (Dawson, Schell and Filion,

2001).

The EDA includes tonic and phasic components that originated from
sympathetic neuronal activity (Braithwaite et al., 2013). Tonic component is the Skin
Conductance Level (SCL) and changes in the SCL reflect general changes in
autonomic arousal. The phasic component: The Skin Conductance Response (SCR)
refers to the fast-changing elements of the signal. SCL is constantly changing within
an individual, and so, some researchers determined that the actual SCL level is not so
informative on its own. Thus, they suggested subtracting the amplitudes of SCRs from
the tonic signal before establishing a truer representation of background SCL. Lempert
and Phelps (2014) defined the skin conductance response is an “objective, transient
indication of autonomic nervous system arousal in response to a stimulus” and stated
that it is a common measure of emotional arousal in the laboratory. It is sensitive to a
wide range of stimuli and a proper measure of emotional reactivity in healthy subjects

(Bradley, 2000).
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1.3.1. Skin Conductance Studies

Skin conductance is a measure of baseline physiology and used for testing
emotional reactivity in anxiety (Rosebrock et al., 2017). Over a century, it has been
used as a measure of emotional psychophysiology and it is substantially accepted in
anxiety research as one of the main methods for measuring emotional responses to
different types of stimuli (Najstrdom and Jansson, 2006). Anxious individuals may
experience difficulty in lowering baseline arousal and demonstrate decreased
habituation to emotional stimuli compared to non-anxious individuals (Rosebrock et
al., 2017), however this is not always the case. There are findings showing that
individuals with anxiety disorders react with a weaker physiological response to
laboratory stressors than do healthy controls (Hoehn-Saric and McLeod, 2000).
Hoehn-Saric, McLeod, and Zimmerli (1989) found that patients with generalized
anxiety disorder exhibit strong reactions only for phobic stimuli. Likewise, increased
SCRs to a phobic stimulus also have been seen in non-clinical individuals (Hughdal,
1988). In another study, in which skin conductance was examined while viewing
emotional images in participants with anxiety disorders, showed that anxious
individuals did not differ on SCRs to negative, neutral, and positive images compared
to healthy subjects (Rosebrock et al., 2017). Researchers explained these results by
stating that an intense physiological reaction in anxious individuals may be derived
from personally threatening, anxiety provoking stimulus (i.e., spiders, snakes, closed
spaces). Another explanation was that personality traits like neuroticism (emotional
stability) might influence SCR. It was found that less neurotic participants showed a
larger decrease in skin conductance reactivity compared to more neurotic participants

(Norris et al., 2007).

Regarding to the literature investigating IU and skin conductance, the relation
between unknown threat and IU was mostly studied in the associative learning
literature (Morriss, Biagi and Dodd, 2020). Studies indicated that high IU individuals
take longer to distinguish between threat and safety cues due to threat generalization
proneness. Individuals low in IU showed higher SCRs to cues that previously referred
threat than those referred safety (Morriss J, Macdonald B, van Reekum C. M., 2016).
This result indicated threat generalization proneness in high IU individuals because
they took longer to differentiate between threat and safety cues. It might be noted here

that threat generalization is also seen in anxiety disorders (Lissek et al., 2014). In
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another study by Grupe and Nitschke (2011), participants were shown aversive
pictures with cues indicating certainty or uncertainty about whether an aversive picture
will show up. As a result, increased skin conductance responses were observed for
aversive pictures following the uncertain cue rather than those following the certain

cue.

There are also studies that cannot find a link between IU and SCR. In a study
in which participants were instructed to type a section quickly and accurately as they
could, no relationship was found between IU and SCR (Thibodeau et al., 2013). In
another experimental study which includes a picture viewing task, participants were
shown safe, uncertain and dangerous pictures; and IU was not found associated with

SCR (Kirschner et al., 2016).

In recent years, studies demonstrated that conscious attempts to regulate
emotions end up with physiological changes. In the study of Driscoll, Tranel and
Anderson (2009), participants were shown pleasant, unpleasant, and neutral pictures
and instructed either increase or decrease the emotional response evoked by these
pictures. They were told that they could use the ER strategy which they thought they
used more effectively. As a result, decreasing emotional responding for both positive
and negative stimuli caused significantly reduced SCRs. In a similar study conducted
by Kim and Hamann (2012), negative and neutral pictures were shown to the
participants. They were first asked just to watch the pictures, then try to decrease the
intensity of emotions that the pictures elicited and finally increase the intensity of
emotions. It was found that reappraisal used to increase negative emotion increased
SCRs, while reappraisal used to decrease negative emotions resulted in decreased
SCRs. Gross and Levenson (1993) found that instructions to suppress emotional
expressions while watching a distressing film caused increased skin conductance level,
compared to non-suppression. Similar findings have been found with suppressing
positive emotion (Gross and Levenson, 1997). Wegner et al. (1990) examined the
psychophysiology of the suppression of exciting thoughts and found that trying not to
think about exciting topics (e.g., sex), like thinking about them; increased
electrodermal activity, in comparison to thinking about or not thinking about less

exciting topics.
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1.4. The Beads Task

The Beads Task is a probabilistic inference task that provides the opportunity
to experimentally induce uncertainty in the laboratory and acquiring participants’
cognitive, emotional, and behavioral responses to real uncertain scenarios (Jacoby et
al., 2016). It is frequently used in intolerance of uncertainty studies and in jumping to
conclusion studies which is a negative thinking pattern among people who struggle

with anxiety and depression.

The Beads Task was developed by Huq, Garety and Hemsley (1988), based on
the basic paradigm outlined by Phillips and Edwards (1966). In the beads task, two or
three jars full of colored beads with a different ratio are shown on the computer screen.
Participants are told that the beads will be drawn from one of these jars and asked to
decide which jar they come from. Uncertainty is manipulated with using various

degrees of task difficulty.
1.4.1. Studies with The Beads Task

The relation between IU and the performance on the Beads Task was first
studied by Ladouceur, Talbot and Dugas (1997). In a non-clinical sample, they found
that intermediate uncertainty condition most evidently distinguishes between

individuals with low and high IU.

The version of the Beads Task used in the present study is based on the Jacoby
et al. (2014) methodology (see 2.2.1. for detailed information). Jacoby and colleagues
(2014) aimed to clarify the link between IU and the Beads Task in a clinical sample
with various anxiety disorders. They also examined symptom measures of worry,
general distress, and OCD. They concluded that more difficult versions of the task
were related with less certain decisions and there were no diagnostic group differences
in how confident participants about their decision. Moreover, as the task became more
difficult, the non-anxious control group remained non-distressed across the three task
versions while the group with various anxiety disorders reported increasingly more

distress.

In 2016, Jacoby and colleagues conducted another study to enhance the
ecological validity of the previous study. They used a Cold Pressor Task (CPT) for

this purpose. CPT is a common experimental method of pain induction which involves
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“submerging one’s dominant hand in a cold ice water for as long as is tolerable”.
Participants submerged their hand in a cold water (5 °C) as long as possible, in the
beginning of the experiment, for a maximum of two minutes. The endurance time was
recorded, and participants rated their pain level. Then, they completed the Beads Task
like in the previous study. After that, participants were told that if they cannot answer
correctly, they would have to re-submerge their hand in the ice water for 20 seconds
and 2 additional seconds for every bead they chose before making their decision. If
they can answer correct, they were told that they would not have to re-submerge their
hands in a water. In fact, nobody re-submerged their hands in a cold water, after
completing the Beads Task since there were no wrong or correct answer. Results
revealed that CPT pain levels were associated with greater distress and increased
perceived importance to the Beads Task. It means that CPT is paired with the Beads
Task to enhance task importance, associated distress, and perceived importance of

answering correctly.
1.5. Present Study

Anxiety is thought to include a “sense of uncontrollability focused on the
possibility of future threat, danger, or other potentially negative events” (Suarez, et al.,
2008). Intolerance of uncertainty as a negative reaction for potential uncertain events,
is an underlying concept for anxiety. It is highly correlated with worry which is
considered as a maladaptive ER strategy (Borkovec, Alcaine and Behar, 2004) and a
main feature of anxiety (Borkovec, Ray and Stober, 1998). Likewise, the ability to
regulate emotions is a part of the definition of anxiety disorders. In brief, both
intolerance of uncertainty and emotion regulation are correlated with anxiety, but the

link between them is relatively unexplored experimentally.

In line with the literature, this thesis project aimed to investigate the effect of
uncertainty, intolerance of uncertainty, and emotion regulation on anxiety. Intolerance
of uncertainty, emotion regulation and state-trait anxiety were measured by using self-
reports. In addition to that, behavioral and physiological measures were taken. An
important limitation of IU literature is that studies depend almost entirely on self-report
measures. For that reason, in addition to self-report measure, this study used a
behavioral measure of IU, namely The Beads Task. Uncertainty was manipulated by

different uncertainty/difficulty levels in The Beads Task. Likewise, skin conductance
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measurements were taken as an objective measure for anxiety in addition to self-
reports, to explore the differences between subjective and objective anxiety levels of

individuals.

It was hypothesized that participants will report higher state anxiety levels as
the level of task difficulty increased on The Beads Task. It was also expected that
participants with high IU levels will report higher state anxiety. Additionally, it was
predicted that participants who uses suppression as an ER strategy will report higher
state anxiety, than the ones use reappraisal. Likewise, it was expected to see same
effects on SCRs, meaning that SCRs will be higher as the level of task difficulty
increased on The Beads Task. It was also predicted that participants with high IU levels

and participants who uses suppression as an ER strategy will have higher SCRs.
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CHAPTER 2: METHODS

2.1. Participants

Fifty-one female and 11 male students from Izmir University of Economics
voluntarily participated in the present study. Fifty-six of the participants were
psychology students whereas 6 students were from the department of engineering,
architecture, international trade and logistics. The age range of the participants was
between 20 and 33 years (M = 22.05, SD = 1.99) (see Table 1 for details).

Initially, 94 participants took place in our study. 32 participants had to be
removed from analyses. Fifteen were excluded because of technical problems, 9 due
to problems with the electrodes, 5 because of completing the task incorrectly, and 3
were excluded because of missing in the questionnaires. Thus, in total, 62

participants were included into the analysis.

Table 1. Characteristics of Participants

n %

Gender

Female 51 82

Male 11 18
Age

20-23 57 92

23 + 5 8
Department

Psychology 56 90

Other 6 10
Intolerance of uncertainty level

Low 33 53

High 29 47
Suppression level 34 55

High 28 45
Reappraisal level

Low 32 52

High 30 48
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2.2. Stimuli, Apparatus and Material
2.2.1. Stimuli

Uncertainty was created by using a probabilistic inference task called The
Beads Task (Jacoby et al., 2014). The beads task involves three different levels of
uncertainty: low, intermediate, and high uncertainty. In the low and intermediate
uncertainty conditions, two jars full of beads was presented on the screen - one at the
left and one at the right side of the screen. In the low uncertainty condition, one of
these jars was full of 85 blue and 15 red beads and the other one was full of 85 red, 15
blue beads (small, colored, and round balls). Participants were told that from one of
these jars the beads will be drawn, and their task is to determine from which one the
beads were coming from. In the intermediate uncertainty condition, there was 60
purple, 40 green beads in one of the jars, 60 green and 40 purple in another one. In the
high uncertainty condition, one of the jars was presented with 44 orange, 28 yellow,
28 pink beads, the other one with 44 yellow, 28 pink, 28 orange beads and the last one
was presented with 44 pink, 28 orange, 28 yellow beads. Figure 2 shows the conditions
of the beads task. Participants were told that the beads will be drawn from one of these
two or three jars standing next (meaning that from one of this three conditions, namely
low, intermediate, and high uncertainty) to each other and they were asked to decide
which jar the beads come from. It was also told that the next bead will be drawn after
the previous one put back in the jar. It meant that the beads were always be drawn from
100 beads. Participants could request maximum 30 beads before deciding about which
jar the beads come from and they were allowed to decide whenever they want to. The

bead sequence was predetermined, and it is listed below.

“Low uncertainty condition (easy) — 85 red (R): 15 blue (B) Mostly red:
RRRBRRRBRRRBRRBRRRRRRBRRRBRRRR

Intermediate uncertainty condition (intermediate) — 60 purple (P): 40 green (G)
Mostly purple: PGGPPGPPPGPPPPGGPGGPPGGPGGPPPP

High uncertainty condition (difficult) — 44 orange (O): 28 yellow (Y): 28 pink
(P) Mostly orange: POOYYPOYOYYPOPOOPPOYPOYOOOPYYO”
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Low uncertainty condition

Intermediate uncertainty condition

Hign uncertainty condition

k.
Figure 2. Presentation of The Conditions in The Beads Task (Low, Intermediate and

High Uncertainty Conditions, up to down).
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2.2.2. Stimulus Presentation Program

Stimulus presentation and randomization was carried out by using an
experiment builder software; SuperLab™ (Version: 4.0, Cedrus, Inc.). The experiment
started with a 3-minute baseline period for participants’ adaptation to the experimental
environment and to take baseline measurement for electrodermal activity. During the
baseline participants were shown a countdown on their screen showing the remaining
time for the beginning of the experiment. Experimental trials began after the baseline

period has ended.

The condition order was counterbalanced. Each participant completed all the
conditions, but in a different order. Depending on which condition the participants
experienced first, the jars full of beads were presented alone at the beginning of the
experiment. When participants pressed the button ‘B’, the beads showed up on the top
of screen one by one. Every time they pressed ‘B’, the next bead showed up. The
previous beads kept on the screen to prevent forgetting. Presentation of the first six
beads in low uncertainty condition is shown in Figure 3 as an example. Whenever the
participants pressed ‘Space’ to report that they have a decision about which jar the
beads come from, they could select the jar by pressing 1, 2 or 3 in accordance with
given instructions. After each condition, questions about participant’s anxiety,
uncertainty, certainty, and importance (for guessing the correct jar) level were
presented in order to check the manipulation. There were no time limits in any part of
the experiments, participants completed the experiment by pressing the buttons on a

keyboard.
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Figure 3. Presentation of The Bead Sequence (first 6 beads) in Low Uncertainty Condition.



2.2.3. Psychophysiological Data Acquisition System

Electrodermal activity (EDA) was measured using a MP150WSW-G Data
Acquisition System. It was linked to the EDA Amplifier BN-PPGED via a Universal
Interface Module UIM100C (BIOPAC Systems, Inc.). An isolated digital interface
(Model: STP100C; BIOPAC Systems, Inc.) module was utilized in order to link MP
system to the computer operating stimulus presentation programs for isolating digital

inputs and outputs to and from the MP system.

Data recording and conducting offline analysis of the data was carried out via
AcqKnowledge™ (Model: 4.2; BIOPAC Systems, Inc.) software which was run by
another computer (Intel® Core™ i5- 2400CPU, 3.10 GHz, 4 GB of RAM) next to the
experimental room (see 2.4. for detailed information about the Skin Conductance

Response (SCR) calculations used in the analysis).
2.2.4. Materials

This section will contain information about the forms and the scales used in
this study, which are Intolerance of Uncertainty Scale (short form), Emotion
Regulation Questionnaire, State-Trait Anxiety Inventory, and Visual Analogue Scales

(VAS) obtained for manipulation check and state anxiety level.
2.2.4.1. Participant Screening Form and Informed Consent Form

A participant screening form was developed and used to collect information
about participants medical and psychological wellbeing, visual acuity, sleep history,
and the consumption of coffee, tobacco or alcohol in order to control the effect of these
on SCR measures (see Appendix B). An informed consent form was given to the
participants to inform them about the aim of the study. It was also explained that the
participation was voluntary, and the participants could end the experiment whenever

they want to (see Appendix A).
2.2.4.2. Visual Analogue Scales

After each condition, participants were asked to answer questions that serve as
a dependent variable and manipulation check. These questions are “how anxious do
you feel right now?” (dependent variable), “how uncertain do you feel right now?”
(uncertainty), “how certain are you about your decision?” (certainty) and “how

important is it for you to get the right answer?” (importance, to check that participants
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were engaged in the study). The participants answered these questions after each
condition on a 7-point scale ranging from “very little” to “too much”. Question order
was counterbalanced, so they were exposed to these four questions after each condition

in a different order.
2.2.4.3. Intolerance of Uncertainty Scale, Short Form (IUS-12)

The original form of the IUS is a 27-item questionnaire that measures responses
to uncertainty, and it had excellent internal consistency (o =.91) and good test—retest
reliability (» =.74) (Freeston, et al., 1994). In this thesis, the Turkish the short version
consisting of 12 items developed by Carleton, Norton and Asmundson (2007) was used
(Sarigam et al., 2014). The internal consistency for IUS-12 was also excellent (o =
.91). Considering that the internal consistency of the original and short version was the
same, the short form was used because of practicability. “Uncertainty stops me from
having a firm opinion.” or “Uncertainty makes life intolerable” are some item
examples that are rated on a 5-point scale ranging from “not at all characteristic of me”
to “entirely characteristic of me”. Higher scores indicate higher IU. Validity and
reliability studies of the Turkish form of the scale were carried out by Saricam et al.
(2014). Confirmatory factor analyses indicated that 12 items yielded two factors
(prospective anxiety and inhibitory anxiety) as in the original form (y*>= 147.20, df=
48, RMSEA=.073, CFI=.95, IF1=.95, GFI=.94, and SRMR=.046). For the Turkish
form of IUS-12 (see Appendix C), Cronbach alpha internal consistency coefficient was
found out as .88 for overall scale, .84 for prospective anxiety subscale and .77 for
inhibitory anxiety subscale. Test-retest reliability coefficient was .74 and corrected
item-total correlations ranged from .42 to .68. In the present study, intolerance of
uncertainty scale had high reliability with Cronbach a = .91. The cronbach alphas for
the subscales were .82 for prospective anxiety and .90 for inhibitory anxiety,

respectively.
2.2.4.4. Emotion Regulation Questionnaire (ERQ)

Emotion Regulation Questionnaire was developed by Gross and John (2003)
to evaluate the use of two emotion regulation strategies: cognitive reappraisal and
expressive suppression. The scale consists of 10 items rated on a 7-point scale ranging
from “I do not agree at all.” to “I totally agree.”. Item examples are “When I want to

feel more positive emotions, I change what I’'m thinking about.” (for reappraisal
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subscale) and “I keep my emotions to myself.” (for suppression subscale). Internal
consistency coefficient was .79 for the reappraisal subscales and .73 for the
suppression subscale. Test—retest reliability for both subscales was .69. Eldeleklioglu
and Eroglu (2015) adapted the Turkish version of ERQ (see Appendix D).
Confirmatory factor analyses were used to confirm the 2-factor theoretical structure
and results indicated that the fit of the model was sufficient (¥*/df=1.95,
RMSEA=0.046, CF1=0.98, GFI=0.99). Cronbach’s alpha coefficients were .78 for the
reappraisal and .73 for the suppression subscales. Test-retest reliabilities were .74 for
the reappraisal and .72 for the suppression subscales. The item-total correlations were
between .47 and .61 for the reappraisal subscale, and between .44 and .64 for the
suppression subscale. In the current study, reappraisal subscale (Cronbach o =.80) and
suppression subscale (Cronbach a =.78) both had similar reliabilities with the Turkish

version of ERQ.
2.2.4.5. State-Trait Anxiety Inventory (STAI)

State-Trait Anxiety Inventory was developed by Spielberger, Gorsuch,
Lushene, Vagg and Jacobs (1983) as self-report scales to assess state and trait anxiety
in research. It consists of two separate scales, namely state anxiety, and trait anxiety,
each including 20 items, with a total of 40 items. State anxiety scale includes items
such as “I am tense right now.” or “I am worried right now.” and trait anxiety scale
includes items like “I am content.” or “I cry easily.” and all items are rated on a 4-
point scale from not at all to very much so. Higher scores indicate higher levels of
anxiety. Internal consistency coefficient for the state anxiety subscale were ranged
from .83 to .92 and from .86 to .92 for trait anxiety subscale. It was adapted to Turkish
by Oner and LeCompte (1985). In the reliability analysis, the Cronbach’s alpha
internal consistency coefficient was between .83 and .87 for the trait anxiety scale; for
state anxiety subscale, it was between .94 and .96. Test-retest reliability coefficients
were between .71 and .86 for trait anxiety subscale and ranged from .26 to .68 for state
anxiety subscale. In the current study, state and trait anxiety subscales has both high

reliabilities, Cronbach a = .93 and Cronbach a = .92, respectively.

State and trait anxiety levels were measured with using Turkish version of
STAI (see Appendix E). A VAS was also used to measure participants’ state anxiety

levels after each one of the conditions in the Beads Task. (see section 2.2.4.2.)
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2.3. Procedure

The present study was approved by the ethics committee of the Izmir
University of Economics (see Appendix F). The experiment took place in the
psychology laboratory in Izmir University of Economics. Before the experiment start,
participants were taken to the waiting room and filled participant screening form and
informed consent form. They also completed the IUS-12, ERQ and STALI, respectively.
After this process, participants were taken to the soundproof experimental room and
seated in front of a computer. The tasks that they would encounter during experiment
was explained briefly. The Electrodermal Activity BioNomadix® Transmitter wireless
device was turned on and two disposable electrodes (Beybi ECG electrodes) were
attached to the thenar and hypothenar eminence of the left hand of participants to
measure SCR (see Figure 4). SCR measurements are very sensitive to the body
movements; so, participants were requested to place their hands on the table in a
comfortable position, hold their left hand steady as much as possible and use their right

hand to press the keys when needed.

Hypothenar Eminence

Thenar Eminence

Figure 4. Presentation of the area in the hand that electrodes were attached (Source:

Anatomy, 2019).
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Experiment was started with a 3-minute baseline period for adaptation to the
experimental environment and meanwhile, baseline measures for EDA was also taken.
After that, instructions for the beads task were given on the screen and the experiment
began. In the beads task, the condition order was counterbalanced; every participant
completed all conditions once and with a different order. Lastly, participants were
asked to answer manipulation check questions (see 2.2.4.2.) after finishing each one

of the conditions.
2.4. Preparation of Skin Conductance Data for Analyses

As explained earlier, data acquisition was carried out with the help of
MP150WSW-G Data Acquisition System and recorded via Acgknowledge™ 4.2. A
recorded data sample is shown in Figure 5. The top first channel refers to the EDA of
the participants and all others shows the time periods of stimulus delivery made by
SuperLab™ which was connected to the MP System to simultaneously send signals
for data synchronization. The second, third and fourth channels shows when the
conditions (low, intermediate, and high uncertainty) started and finished. The next
three channels indicate when the participants are ready to decide and when they choose
the jar that they think the beads come from. The time interval for that decision is short,
so it was not used in the analyses because it would not be useful to designate SCRs
from such a short time interval. The last channel remarks the start and the end of the

baseline period.

SCRs were determined from mean amplitude values (base to peak difference).
To be able to mention a waveform of a stimulus, beginning of that waveform should
be inside 1 second and 4 seconds after following that stimulus’ onset and minimum
SCR criterion is 0.02 ps (microsiemens). Values lower than this threshold did not
count as a valid waveform. For every different condition of the beads task, SCR values
were calculated in accordance with that was described. Next, square root
transformation was applied for all calculated values to normalize distribution since
amplitude variable may tend to have a negatively skewed distribution (Boucsein,
2012). The transformed mean SCR values were used for further analyses as an
objective measure of the anxiety levels of the participants and to compare them with

their subjective anxiety levels (taken by self-report measures).
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2.5. Statistical Analysis

Data analyses was performed using IBM SPSS Statistic 20 and the assumptions

were checked for the use of parametric tests.

In order to make comparisons between participants with high and low
intolerance of uncertainty, the median split for [US-12 was used for dichotomizing a
continuous variable into a categorical one and build the groups low IU and high IU.
Any score below median value was put in low IU category and the other scores above
median was put in high IU category. Same process was followed for ERQ and STAL
Since suppression and reappraisal are two different sub-dimensions of ERQ and total
score cannot be calculated, the median splitting was used for both subscales
(suppression and reappraisal) and two groups (low vs. high) were obtained. Likewise,
for two sub-scales of STAI (trait and state anxiety) the median split was used, and two

groups (again as low and high) were obtained for exploratory analyses.

Four different repeated measures ANOVAs were conducted to find out if
uncertainty manipulation was successful, and the importance given to the study by
participants was sufficient. Chi-square analyses were conducted to see whether there
is a difference between gender, IU groups and ER groups. Six different independent
samples t-tests were carried out to see whether the state and trait anxiety levels of

participants in IU and ER groups differ.

A 2 (Trait anxiety; low, high) X 2 (State anxiety: low, high) X 3 (Uncertainty
level; low, intermediate, high) three-way ANOV A (mixed design) was conducted on
VAS anxiety scores of the participants. Another 2 (Trait anxiety; low, high) X 2 (State
anxiety: low, high) X 4 (Uncertainty level; baseline, low, intermediate, high) three-

way ANOVA (mixed design) was conducted on participants’ SCR levels.

Lastly, A 2 (IU; low, high) X 2 (Reappraisal: low, high) X 3 (Uncertainty level,
low, intermediate, high) three-way ANOVA (mixed design) and a 2 (IU; low, high) X
2 (Suppression: low, high) X' 3 (Uncertainty level; low, intermediate, high) three-way
ANOVA (mixed design) were conducted on participants’ self-reported state anxiety
levels. A 2 (IU; low, high) X 2 (Reappraisal; low, high) X 4 (uncertainty level; baseline,
low, intermediate, high) three-way ANOVA (mixed design) and a 2 (IU; low, high) X
2 (Suppression; low, high) X 4 (uncertainty level; baseline, low, intermediate, high)
three-way ANOVA (mixed design) were conducted on participants’ SCR levels.
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Figure 5. Sample data, recorded via Acgknowledge™ 4.2.
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CHAPTER 3: RESULTS

3.1. Manipulation Checks

Two repeated measure ANOVAs were conducted on uncertainty and certainty
ratings of the participants for three conditions of the beads task to see whether the
uncertainty manipulation was successful. Results revealed that uncertainty ratings
increased as the task gets harder from low uncertainty (M = 2.53, SE = .21) to
intermediate uncertainty (M = 3.71, SE = .19) and high uncertainty conditions (M =
3.79,SE=.19), F(2, 122) = 17.82, p = .000, 5,> = .23. When examined in detailed with
pairwise comparisons by using Bonferroni correction, it was indicated that the
difference between low and intermediate uncertainty (p < .05) and low and high
uncertainty (p < .05) was statistically significant, while the difference between
intermediate and high uncertainty was not (p > .05). In addition to that, their certainty
level of their decisions was significantly decreased from low uncertainty (M = 5.37,
SE = .19) to intermediate uncertainty (M = 4.19, SE = .20) and high uncertainty
conditions (M = 3.81, SE = .18), F(2, 122) = 27.15, p = .000, #,> = .31. Bonferroni
corrected pairwise comparisons showed that the difference between low and
intermediate uncertainty (p < .05) and low and high uncertainty conditions (p < .05)
was statistically significant, but the difference between intermediate and high

uncertainty conditions was not (p > .05).

A repeated measure ANOVA was conducted on the number of beads that
participants wanted to see before deciding. Results indicated that the number of beads
that participants asked for before deciding was significantly increased from low
uncertainty (M = 14.9, SE = 1.24) to intermediate uncertainty (M = 16.95, SE = 1.35)
and high uncertainty conditions (M = 19.31, SE = 1.33), F(2, 122) = 6.35, p = .002, 11,,*
= .09, showing that participants needed more beads to make a decision with increased
uncertainty. Bonferroni corrected pairwise comparisons showed that the difference
between the number of beads that participants wanted to see before deciding in low

and high uncertainty conditions was the only significant comparison (p <.05).

In order to check that participants engaged in the study; another repeated
measures ANOVA was conducted on participants’ importance ratings that they give

as an answer to the question of “how important is it for you to get the answer right?”’.
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Results showed that as expected, the importance of knowing the right answer was not

significantly different for the three conditions, F(1.78, 108.29) =2.14, p = .128.
3.2. Descriptive, Preliminary and Exploratory Analyses

The number of males and females were not equal in the data. Therefore, Chi-
square analyses were conducted to see whether there is a difference between gender,
IU groups and ER groups. Results showed that intolerance of uncertainty (> (1) =
0.58, p = .445), suppression (x* (1) = 1.84, p = .175) or reappraisal (> (1) =0.77, p =
.379) did not differ for gender.

Two independent samples t-test were conducted to see whether there is a
difference between the state and trait anxiety levels of participants who had high or
low intolerance of uncertainty. Another four independent samples t-test were carried
out to see whether there is a difference between the state and trait anxiety levels of
participants who uses suppression and reappraisal as an ER strategy. Results indicated
that IU, #60) = -1.86, p = .068, suppression, #60) = -0.63, p = .532, and reappraisal,
#(60) = 1.85, p = .070, did not have a statistically significant effect on state anxiety.
However, participants who had low IU (M = 36.48, SE = 1.14) had lower trait anxiety
levels than those who had high TU (M = 51.72, SE = 1.63), #(60) = -7.82, p = .000. In
addition, participants who uses reappraisal more likely (M = 39.57, SE = 1.51) had
lower trait anxiety levels than the ones who uses reappraisal less (M = 47.41, SE =
2.05), 1(60) = 3.05, p = .003. On the other hand, trait anxiety levels of the participants
who uses suppression more likely to regulate their emotions and the ones that use it

less were not significantly differ, #(60) =-1.85, p =.069 (see Table 2).

Two ANOVAs were conducted to evaluate the consistency between the participants'
self-report anxiety scores and physiological measurement. In line with this purpose, a
2 (Trait anxiety; low, high) X 2 (State anxiety: low, high) X 3 (Uncertainty level; low,
intermediate, high) three-way ANOV A (mixed design) was conducted on VAS anxiety
scores and another 2 (Trait anxiety; low, high) X 2 (State anxiety: low, high) X 4
(Uncertainty level; baseline, low, intermediate, high) three-way ANOVA (mixed
design) was conducted on skin conductance measures. For VAS anxiety scores, results
showed that the main effect of uncertainty was slightly non-significant, F(2, 116) =
2.75, p = .068. The main effect of state anxiety was not significant, F(1, 58) =0.98, p

= .327. The main effect of trait anxiety was statistically significant; participants with
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high levels of trait anxiety (M = 2.91, SE = .21) reported that they felt more anxious
on VASs than those with low levels of trait anxiety (M = 1.89, SE = .18), F(1, 58) =
13.94, p =.000, 5,° = .19. There is no statistically significant interaction effect between
uncertainty and trait anxiety, F(2, 116) = 0.86, p = .427, uncertainty and state anxiety,
F(2,116)=0.15, p = .862, or trait anxiety and state anxiety, F(1, 58)=3.18, p =.080.
Three-way interaction effect between uncertainty, trait and state anxiety was also non-
significant, F(2, 116) = 0.06, p = .945. On the other hand, results of the skin
conductance data analysis indicated that the main effect of uncertainty, #(1.80, 104.27)
=0.70, p = .485, trait anxiety, F(1, 58) = 0.50, p = .820, and state anxiety, F(1, 58) =
0.42, p = .520, were not significant. The interaction effect between uncertainty and
trait anxiety, F(1.95, 112.97) = 1.53, p = .222, uncertainty and state anxiety, F(1.95,
112.97) = 0.82, p = .440, or trait anxiety and state anxiety, F(1, 58) = 0.18, p = .673,
and three-way interaction effect between uncertainty, trait and state anxiety were also

non-significant, F(1.80, 104.27) = 0.44, p = .622.
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Table 2. Results of independent samples t-tests

Iy Reappraisal Suppression
Low High H60) p Low High #(60) p Low High #(60) p
M SE M SE M SE M SE M SE M SE

State
Anxiety 3497 148 39.52 2.00 -1.86 .07 3928 1.79 3477 1.66 185 .07 3638 164 3796 193 -63 .53

Trait
Anxiety 36.48 1.14 51.72 1.63 -7.82  .00" 4741 2.05 39.57 1.51 3.05 .00° 41.35 1.74 4636 2.09 -1.85 .07

Note. “p < .05. "p < .01.
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3.3. Reliability and Correlation Analyses

Intolerance of uncertainty scale had a high reliability with Cronbach a = .91.
Reappraisal subscale of ERQ had medium reliability, Cronbach o = .80 and
suppression subscale also had medium reliability, Cronbach o = .78. State and trait
anxiety subscales of STAI had both high reliabilities, Cronbach o = .93 and Cronbach

a = .92, respectively.

To examine the relationship between the study variables, correlation analysis
was carried out. Results indicated a significant relationship between IU and TA (r =
71, p = .000.) IU is also significantly correlated with SA (» = .26, p = .039) and
suppression (» = .29, p = .024), but not with reappraisal (» = -.17, p = .183). Trait and
state anxiety were significantly related with each other (» = .47, p = .000) and
reappraisal was significantly corelated with trait (» = -.47, p = .000) and state anxiety
(r=-.30, p = .016). Finally, the relationship between suppression and reappraisal (» =
-.06, p =.652); and suppression and state anxiety (r=.11, p =.389) was not significant.
Suppression was marginally significantly correlated with trait anxiety (r = .25, p =
.055).

Table 3. Correlations for Study Variables

Variable 1 2 3 4 5
1. 1IU —

2. Suppression 29" —

3. Reappraisal -17  -06 —

4. Trait Anxiety 717 25 -477 —

5. State Anxiety .26° .11 -30" 477" —

p<.05."p<.01.
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3.4. Main Analyses

A 2 (IU; low, high) X 2 (Reappraisal: low, high) X 3 (Uncertainty level; low,
intermediate, high) three-way ANOVA (mixed design) was conducted to measure the
effect of IU, reappraisal, and uncertainty on participants’ anxiety levels after each
condition of the beads task. Results indicated that there was a main effect of
uncertainty on anxiety, F(2, 116) = 4.44, p = .014, 5,> = .07. Anxiety levels were
increased from low uncertainty (M = 2.00, SE = .16) to intermediate uncertainty (M =
2.41, SE = .15) and high uncertainty conditions (M = 2.49, SE = .19). Bonferroni
corrected pairwise comparisons showed that the difference between low and high
uncertainty conditions was the only significant comparison (p < .05). The main effect
of IU on anxiety was statistically significant, F(1, 58) = 7.55, p = .008, 5,*> = .12.
Participants who had high IU reported that they feel more anxious (M = 2.67, SE =
.20) than those who had low intolerance (M = 1.92, SE = .18). The main effect of
reappraisal was not statistically significant, F(1, 58) = 0.02, p = .879. There was no
statistically significant interaction effect between IU and reappraisal, F(1, 58) = 0.34,
p =.563, IU and uncertainty, F(2, 116) = 1.18, p = .312 (see Figure 6), reappraisal and
uncertainty, F(2, 116) = 2.41, p = .094 (see Figure 7), on anxiety. Three-way
interaction effect between IU, reappraisal and uncertainty was not statistically

significant, F(2, 116) =1.10, p = .335.

Another 2 (IU; low, high) X 2 (Suppression: low, high) X 3 (Uncertainty level;
low, intermediate, high) three-way ANOVA (mixed design) was conducted on
participants’ anxiety ratings in each condition of the beads task; to measure the effect
of IU, suppression, and uncertainty on anxiety. Results showed that the main effect of
uncertainty on anxiety was statistically significant, F(2, 116) = 3.82, p = .025, 5, =
.06. Anxiety levels were increased from low uncertainty (M = 1.98, SE = .16) to
intermediate uncertainty (M = 2.38, SE = .15) and high uncertainty conditions (M =
2.44, SE = .19). Bonferroni corrected pairwise comparisons revealed that participants
felt more anxious in the intermediate uncertainty conditions than in the low one (p <
.05), and they also felt more anxious in high uncertainty condition than low uncertainty
condition (p < .05). There was a significant main effect of IU on anxiety, F(1, 58) =
8.31, p = .006, #,> = .13. Participants who had high IU reported that they felt more
anxious (M = 2.64, SE = .19) than those who had low intolerance (M = 1.89, SE = .18).
The main effect of suppression was not statistically significant, F(1, 58) = 0.84, p =
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.363. There was no statistically significant interaction effect between IU and
suppression, F(1, 58) = 2.68, p = .107, uncertainty and suppression, F(2, 116) =0.17,
p = .846 (see Figure 8), uncertainty and 1U, F(2, 116) = 0.85, p = .430, on anxiety.
Three-way interaction effect between IU, suppression and uncertainty was again not

statistically significant, F(2, 116) = 0.71, p = .495.
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Figure 6. Mean (95% CI) state anxiety levels of the participants with low and high

intolerance of uncertainty after completing each condition of The Beads Task.
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Figure 7. Mean (95% CI) state anxiety levels of the participants with low and high

reappraisal after completing each condition of The Beads Task.
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Figure 8. Mean (95% CIJ) state anxiety levels of the participants with low and high

suppression after completing each condition of The Beads Task.
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3.5. Skin Conductance Response Results

A 2 (IU; low, high) X 2 (Reappraisal; low, high) X 4 (Uncertainty level;
baseline, low, intermediate, high) three-way ANOVA (mixed design) was conducted
on mean SCRs of the participants. Results indicated that mean SCRs did not
significantly differ in baseline (M = 3.48, SE = .11), low (M = 3.40, SE = .15),
intermediate (M = 3.52, SE = .11), and high uncertainty conditions (M = 3.54, SE =
.10), F(1.96, 113.42) = 1.04, p = .357. There is no significant main effect of 1U, F(1,
58)=0.79, p = .379. Participants who had high IU (M = 3.39, SE = 0.15), and low [U
(M = 3.58, SE = 0.14) did not differ in SRCs. The main effect of reappraisal was not
statistically significant, F(1, 58) = 1.42, p = .238. There is no statistically significant
interaction effect between IU and reappraisal, F(1, 58) = 1.12, p = .294, IU and
uncertainty, F(1.81, 104.67) = 0.67, p = .498 (see Figure 9), uncertainty and
reappraisal, F(1.96, 113.42) = 0.87, p = .420 (see Figure 10). Three-way interaction
effect between U, reappraisal, and uncertainty was not statistically significant, F(1.81,

104.67) = 0.08, p = .907.

Another 2 (IU; low, high) X 2 (Suppression; low, high) X 4 (Uncertainty level;
baseline, low, intermediate, high) three-way ANOVA (mixed design) was conducted
on mean SCRs of the participants to see the effect of IU, suppression, and uncertainty.
Results revealed that there was not any significant difference between the mean SCRs
of the participants in baseline (M = 3.53, SE = .10), low (M = 3.43, SE = .15),
intermediate (M = 3.57, SE = .11), and high uncertainty conditions (M = 3.58, SE =
10), F(1.96, 113.74) = 1.25, p = .291. There is no significant main effect of 1U, F(1,
58) =1.63, p=.207. Having high (M = 3.39, SE = .15) or low IU (M = 3.66, SE = .14)
did not make a difference on SCRs. The main effect of suppression was not statistically
significant, F(1, 58) = 0.19, p = .669. There is not any statistically significant
interaction effect between IU and suppression, F(1, 58) = 2.49, p = .120, IU and
uncertainty, F(1.81, 104.95) = 0.57, p = .549, suppression and uncertainty, F(1.81,
104.95) = 0.29, p = .729 (see Figure 11). Three-way interaction effect between IU,
suppression, and uncertainty was not statistically significant, £(1.96, 113.74) = 0.91,
p =.404.
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Figure 9. Mean (95% CI) SCRs of the participants with low and high intolerance of

uncertainty during baseline and The Beads Task.
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Figure 10. Mean (95% CI) SCRs of the participants with low and high reappraisal
during baseline and The Beads Task.
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Figure 11. Mean (95% CI) SCRs of the participants with low and high suppression
during baseline and The Beads Task.
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CHAPTER 4: DISCUSSION

The aim of the current thesis was to examine the influence of uncertainty,
intolerance of uncertainty, and emotion regulation on anxiety. Results showed that
uncertainty created anxiety in all participants. Individuals with high IU reported more
self-rated anxiety compared to low IU when faced with uncertainty. However, these
effects were not observed in skin conductance responses. On the other hand, it was
found that emotion regulation strategies used by individuals to reduce uncertainty did
not make any difference in both, subjectively reported anxiety, and objectively

measured skin conductance.

In the following sections, the findings of the study will be discussed in line
with the literature. Limitations of the study will be mentioned and recommendations

for future studies will be given.
4.1. Correlation Analysis Findings

Correlation analysis showed that suppression was positively correlated with [U
while reappraisal was not correlated with IU, which is in line with the expectations
regarding the current literature. The study of Smith, Twohy and Smith (2020) aimed
to investigate the effect of psychological inflexibility, intolerance of uncertainty and
suppression on the relationship between social isolation and mental health outcomes
during the COVID-19 pandemic and found similar result with the current study;
suppression was significantly correlated with IU. On the other hand, in another study
which examined the relation between age and health anxiety, and mediation effect of
anxiety-related constructs, IU was found negatively correlated with reappraisal but not
correlated with suppression (Gerolimatos and Edelstein, 2012). This mentioned studies
also used IUS and ERQ similar in the present study. In addition, the current study
revealed negative relationship between reappraisal and trait anxiety and reappraisal
and state anxiety. For reappraisal, which is seen as an adaptive ER strategy, the finding
of negative associations with anxiety is expected and coherent with the literature
(Egloff et al., 2006; Dennis, 2007). Lastly, the finding that IU was found highly
correlated with trait anxiety and moderately correlated with state anxiety in non-
clinical sample is again not surprising and in accordance with the literature (Khawaja
and Yu, 2010; Lauriola et al., 2019). In conclusion, when the relationship between [U

and ER as two transdiagnostic constructs for anxiety was examined, higher IU was
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associated with the use of suppression, not with reappraisal. Higher IU was also
correlated with both higher trait and state anxiety levels. For ER strategies, more
reappraisal use was associated with less anxiety levels, both trait and state, while
suppression was not related with them. In sum, in line with literature, the results of the
present study showed that high IU and the use of suppression as ER strategy was
related to increased anxiety. Thus, it underlines the assumption of the importance of

IU and ER in anxiety.
4.2. Main Analyses Findings

The Beads task was used as a behavioral measure to induce uncertainty in
laboratory. With increased uncertainty, state anxiety, measured using a VAS, was
expected to increase accordingly. Manipulation check analysis demonstrated that
uncertainty manipulation was successful. Results showed that participants reported
higher anxiety levels when the uncertainty levels of the task were increased. This
highlights again that uncertainty causes anxiety, which is in line with the literature
(Chen, Yao and Qian, 2018; Reuman et al., 2015). Oglesby and Schmidh (2017)
investigated the relationship between uncertainty and anxiety by using a different
uncertainty manipulation (speech task) and found that IU was associated with state
anxiety under uncertainty. In another study that manipulate IU levels with using a
roulette game, increased IU caused higher levels of worry (Ladouceur, Gosselin and
Dugas, 2000). Jacoby and colleagues (2014) used The Beads Task and found that as
the task became more difficult, individuals with anxiety disorders were more distressed

compared to non-anxious individuals.

Previous research has shown that suppression is a maladaptive strategy
whereas reappraisal is an adaptive one (Gross, 1998, Gross and Levenson, 1997; Gross
and John, 2003). On the other hand, there are studies that shows the effects of emotion-
regulation strategies depend on the context. For example, in a study, when stress was
controllable, using cognitive reappraisal to regulate stress was found related with
decreased psychological health (Troy, Shallcross and Mauss, 2013). In the present
study, using reappraisal or suppression to decrease uncertainty did not create
significant difference on state anxiety. Comparted to other ER research, in the present
study participant were not instructed to use a specific ER strategy. It should be

mentioned that when participants were told to use certain strategies, ER strategies has
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larger effects (Webb, Miles and Sheeran, 2012). Even though the majority of
experimental studies instructed participants to implement certain strategies, it
hampered the understanding of the mechanisms by which individuals choose their
strategies naturally (Aldao, 2013). This is the reason why the present study evaluated
the habitual use of ER with a questionnaire, by giving no instruction to the participants.
The habitual use of ER refers to “how often an individual habitually uses a particular
ER strategy” (McRae, 2013). No additional question was asked about what they did to
regulate the feeling of uncertainty created by the task during the experiment. Self-
report measurement gives information about what strategy participants uses generally;
but it may not be that informative about what strategy they used specifically during
the task. Considering that the sample in the current study was not a clinical sample, it
is in line with the literature that most of the participants reported to use reappraisal to
regulate their emotions in general. Not having equal groups for the two ER strategies
did not allow us to make a reliable comparison between them. These may be the
reasons for not finding a significant effect between the ER strategies and anxiety. In
addition, suppression was found unrelated with positive psychological functioning
among East Asians in which the use of suppression is more normative (Soto et. al.,
2011). For this study conducted with Turkish participants, the case may be similar with
Soto and colleagues’ study. Eventually, Turkey and Asian countries are both
collectivist nations and it is known that collectivist nations were more likely to engage
in emotion suppressive behaviors (Thomas et al., 2020). Thus, it might be that the use

suppression in Turkish people does not particularly result in negative emotion.

Limited access to ER strategies is a significant partial mediator for the
association between IU and worry (Ouellet et al., 2019). In the light of this finding and
the deficits in the literature, this thesis project aimed to identify the relationship
between IU and ER. However, the interaction effect between IU and ER was found
non-significant, showing that self-reported anxiety levels of the participants who uses
reappraisal and suppression did not differ by their IU levels. Heilman et al. (2010)
examined the interaction between uncertainty and ER in a decision-making study.
They investigated the effect of emotion regulation on decision making under
uncertainty and found that participants who used cognitive reappraisal performed
better on the decision-making tasks and showed less aversion to uncertainty than

participants who suppressed their emotion or did not use an ER strategy. Nevertheless,
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no study has yet been conducted to understand the interaction between IU, reappraisal,
and suppression use and their effect on anxiety in healthy subjects, although the
deficiency in the literature is evident (Tanovic et al., 2018). In the light of that, it would
not be wrong to say that little is known about emotion regulation in the context of [U

and further research is needed.
4.3. Skin Conductance Response Findings

Skin conductance measures were taken as indices of anxiety in order to have
an objective measure of it. Uncertainty, intolerance of uncertainty or emotion
regulation did not have any significant effect on skin conductance measures. In other
words, SCR did not differ among the different uncertainty conditions. Participants with
high IU did not show higher SCR than those with low IU. Also, the use of ER strategies
had no effect on SCR. Thibodeau and colleagues (2013) examined the effect of IU on
a typing task that requires typing a section fast and accurate as much as possible and
found no relationship between IU and SCR. Another study used a paradigm involving
the anticipation and perception of dangerous, safe, or uncertain pictures to assess the
effect of IU on worry (Kirschner et al., 2016). Also, no association was found between
IU and SCR. Morriss, Biagi and Dodd (2020) examined how IU affects physiological
indicators of fear and anxiety to known and unknown threat with using a threat of
predictable and unpredictable aversive events task. IU was found non-related with any
differences in both self-report ratings and skin conductance responses to the uncertain
threat condition. The authors explained that the lack of significant finding might result
from the time between events and rating periods, where ratings are provided
retrospectively. Results of the current study are in line with the mentioned studies.
Unfortunately, there is no study examining the relationship between IU and SCR using
The Beads Task. Thus, a direct comparison and discussion of the present results with
another study using the same task is not possible. However, an explanation for non-
significant results in this study might arise due to the task at hand. Uncertainty created
by The Beads Task may not be at a level to causes a change in skin conductivity.
Another explanation could be that the response intervals were too short to observe

group differences, even though they were enough to measure skin conductance validly.

Regarding to the effect of emotion regulation on SCR, studies found that

reappraisal causes decreased SCRs while suppression causes increased SCRs (Driscoll
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et al., 2009; Gross and Levenson, 1997). The studies that found these results were the
ones that manipulated the emotion regulation; participants were asked to regulate the
expression of emotion by focusing on the emotional responses. Studies, in which
participants were instructed to suppress internal emotional experience, rather than
emotional expression, did not find increased sympathetic activation (Eifert and
Heftner, 2003; Levitt et al., 2004; Campbell-Sills et al., 2006). Campbell-Sills (2006)
stated that increased sympathetic activation might be more common when participants
are instructed to regulate the behavioral expression of emotion. In this study, emotion
regulation was not experimentally manipulated and there may have been insufficient
power to detect differences in skin conductance. On the other side, instructing
participants to regulate their emotions in a specific way might create other problems
like missing of understanding the processes by which individuals spontaneously
choose strategies or controlling whether the participants really used the instructed
strategy (Aldao, 2013). Additionally, considering that no one is instructed to what
strategy they use in real life, ecological validity can be considerably reduced by giving
instructions to the participants. Everything aside, lack of instruction and low level of
anxiety created by the task, might be the reason of lack of significant differences in
skin conductance. Because, as mentioned above, studies that found significant
differences in skin conductance were often the studies that instructed participants to
use certain strategies and used tasks which were too stressing for participants (e.g.,

showing a movie of arm amputation).

It should be mentioned here about the discrepancy between self-reports,
behavioral and physiological measure in emotion literature. Studies stated that
individuals differ in their subjective experience of emotion and its coherence with
physiology (Mauss et al., 2005). The relationship between the reported and observed
measurements is referred to as emotional consistency in the literature (Rosebrock et
al., 2017). The research on emotion coherence showed moderate correlation between
self-report and physiological measures. Furthermore, when participants use certain
strategies to regulate their emotions, coherence was disrupted (Dan-Glauser and Gross,
2013). This discrepancy between self-report and physiological measures was
explained by the presence of cognitive and attentional biases (Fisher, Granger, and
Newman, 2010). Hoehn-Saric and McLeod (2000) explained this discrepancy between

self-reports and physiological activity with saying that alterations of bodily sensations
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through psychological factors may lead perceptual distortions. In addition,
expectations and extreme attention to anxiety may heighten bodily sensations or cause
disregard same sensations. In chronic anxiety, the psychological aspects of the disorder
may rule somatic symptoms as well as mental symptoms. Wearne et al. (2019)
examined the relationship between physiological and subjective experience of acute
stress by using a stress induction task. By doing this, they examined the moderation
effect of anxiety sensitivity which is a psychological concept that identify one's fear
of the physical symptoms that accompany anxiety and more anxiety sensitive
individuals perceive and misconceive physiological sensations as dangerous. They
concluded that beliefs about body sensations negatively affect the interpretation of
stressful experiences in the absence of changes in physiology. Therefore, it is
important to keep in mind that the bodily states of individuals with anxiety disorders

are not always congruent with their physical states.

In the current study, ER strategies which participants reported that they
generally use, had no significant impact on SCR and also on participants’ self-report
anxiety level. On the other hand, while self-reported anxiety levels were significantly
heightened with increased uncertainty, no difference was found in skin conductance
measure. In the same way, individuals with high IU reported higher anxiety levels, but
again there was no difference in skin conductance measure. Looking at these findings,
the fact that participants reported anxiety despite the absence of physiological indices,
emphasizes once again that intolerance of uncertainty is a cognitive feature of anxiety.
Attentional theories on the other hand emphasis that anxious individuals tend to turn
their attention towards anxiety symptoms (such as heart rate) (Judah, Grant and
Carlisle, 2016). Based on their attention bias, they perceive a heightened anxiety and
rate themselves as more anxious, while objective measures do not show similar results.
The differences between subjective and objective measurements of anxiety might
underline the importance of cognitive processes in anxiety. Therefore, cognitive
processes such as anxiety perception, anxiety sensitivity, or increased self-focused

attention may play a more important role in the understanding of factors in anxiety.

Lastly, the interaction effect of IU and ER on skin conductance was found non-
significant and there is no study in literature assessing this interaction effect on anxiety

with using SCR measure.
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4.4. Limitations and Future Research

The currents study has the following limitations. The effect of uncertainty and
intolerance of uncertainty were assessed using a behavioral task, The Beads Task,
which is a quite successful task for inducing uncertainty in laboratory settings (Jacoby
etal., 2014). However, using more ecologically valid tasks such as Cold Pressor Task'
or creating experimental designs to examine real-life uncertainty will contribute to the

IU literature.

In this thesis, due to unequal groups sizes, emotion regulation effect
(reappraisal and suppression use) was examined in two different analysis separately.
In this way, it was not possible to make a direct comparison between the two strategies
and to find out that which ER strategy use (reappraisal or suppression) would be better
to eliminate the feeling of uncertainty. Future studies may conduct two equal groups
in order to compare these two strategies. In addition, participants could be asked about
their emotion regulation use during the experiment. Using a questionnaire may give
an information about what ER strategies that the participants use commonly, but their
strategy might be different in that moment than they used generally out of laboratory.
Because how individuals report regulating in the real life does not represent how they
regulate in the laboratory (Burr and Samanez-Larkin, 2020), or the used strategy might
change by the task at hand. Additionally, to examine the differences between habitual
use and instructed use of ER strategies, different conditions could be conducted. It is
more likely to have significant results when instructions are given. So, it might be
conducive to compare the instructed and habitual use of ER strategies and
understanding the impact of instructions. Even though Gross (1998) focuses on two
ER strategies (reappraisal and suppression), using only these two might limit the full
understanding of the effect of emotion regulation. Therefore, further studies may
include more ER strategies (e.g., acceptance or distraction). Studying the effect of
culture may also contribute to ER literature, because it is known that suppression is

more normative in collectivist cultures than individualistic ones.

Furthermore, this study was conducted with healthy participants. However, it

! Cold Pressor Task is an experimental method of pain induction which requires “submerging
one’s dominant hand in a cooler of ice water for as long as is tolerable” (Jacoby et al., 2016).
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was not assessed that the participants would meet any anxiety disorder criteria. Future
studies should ensure that participants will not be diagnosed with any anxiety disorder.
Conducting this study with a clinical sample rather than healthy subjects will also
contribute to the literature. Another limitation might be that general anxiety was
examined. Even though the trait anxiety scale is a widely used and valid measurement,
it does not measure to what anxiety is related (e.g., anxiety related to social situations
or specific objects etc.). Thus, it would be very informative to study individuals with
different anxiety disorders in order to compare the effect of [U and ER on different

types of anxieties.

Future studies may examine the coherence between self-report anxiety and
physiological measures in different anxiety disorders. Considering that the discrepancy
between self-report anxiety and physiological measures is generally attributed to

cognitive biases, it will be very useful to examine cognitive and attentional processes.
4.5. Conclusion

This study is the first to examine the link between intolerance of uncertainty
and emotion regulation in healthy adult subjects; and the combination of self-report,
behavioral and physiological measures constitute the strength of this study. In these
days, with COVID-19 pandemic, we once again understood that it is impossible to
know what will happen in the next day; life is ratter uncertain. The fact that it takes so
much place in our lives, it shows the need for more information in this area. While
some individuals tolerate this uncertainty easier, others cannot. Findings of this study
showed that uncertainty created anxiety in all participants, whereas individuals with
high intolerance of uncertainty experienced more anxiety than those with low
intolerance of uncertainty. Nevertheless, same significant findings were not observed
in skin conductance measurement. Even though participants subjectively reported
increased anxiety for higher uncertainty, no differences were found for objective
measurements. Thus, findings of the current study also emphasized the importance of
cognitive processes involved in anxiety, by studying self-report, behavioral and
physiological measures in combination. Such experimental studies will aid in
understanding of the etiological and maintaining factors in anxiety as well as
contributing the therapeutic purposes by focusing on cognitive processes rather than

focusing on symptoms.
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APPENDIX A

BIiLGILENDIRILMiS ONAM FORMU

Saymn katihmel,

Katilmakta oldugunuz ¢ahsma, Izmir Ekonomi Universitesi — Deneysel Psikoloji Yiiksek
Lisans 6grencisi Esin Sezgin tarafindan, Yiiksek Lisans Tezi kapsaminda hazirlanmustir.
Calismanim amaci, karar verme mekanizmalarini 6lgmektir. Caligmaya dikkatinizi vererek,
gercek duygu, diislince ve davraniglarinizi géz dniinde bulundurarak katilmaniz biiyiik 6nem
tasimaktadir. Calisma, yaklagik 20-25 dakika siirecektir, devam etmek istemediginizi
bildirdiginiz anda ¢ekilebilirsiniz. Sizden elde edilecek bilgiler higbir sekilde, herhangi bir
kurum ya da sahisla paylasilmayacaktir. Calisma, TPD (Tiirk Psikologlar Dernegi)’nin etik

yonergesine uygun olarak yiiriitiilmektedir.

Cahsmadan sorumlu Kisi:

Esin SEZGIN

etisim:

Bilgilendirme formunu okudum, ¢calismaya katmayr kabul ediyorum.

Tarth:

1mza:
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APPENDIX B

DEMOGRAFIK BiLGi FORMU

Cinsiyet

Yas

Okuyorsaniz;

Okul
Boliim
Simif :Hazirbk () 1() 2() 3() 4()

Calisiyorsaniz;

Meslek

Egitim Durumu

Diizenli olarak kullanmakta oldugunuz ilaclar var mi?

OOEvet, cooiviiiiiia, isimli ilag(lar)t ........................ amactyla kullaniyorum.

Herhangi bir gorme bozuklugunuz var m1? [0 Evet [ Hayir

Yanitiniz evet ise;

0 Miyop - Derece: ......sol g6z / ..... sag goz

o Hipermetrop - Derece: ...... sol g6z / ..... sag goz
o Astigmat - Derece: ...... sol g6z / ..... sag goz
oDiger: ...l
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Asagidakilerden hangisi sizin icin uygundur:

0] Gozliik kullantyorum. [ Lens kullantyorum. [J Gozliik ya da lens kullanmiyorum.

Daha once herhangi bir psikolojik rahatsizlik tanis1 aldiniz mi?
O Evet ... hafta/ay/yilonce ..........ocoovviiiinnnnn.. tanis1 koyuldu.
U Hayir

Yanitiniz evet ise;

Rahatsizhgimizla ilgili kullandigimz ilaclar var m?

LOEvVet, oo isimli ilag(lar)1 kullandim / kullanmaktayim.

Sigara kullamiyor musunuz?

O Evet, bugiin ....... saat once kullandim. [ Diin veya daha dnce. [ Sigara kullanmiyorum.

En son ne zaman kahve ictiniz?

O Bugiin ....... saat once ictim. [ Diin veya daha dénce. [ Kahve igmiyorum.

En son ne zaman alkol tiikettiniz?

O Bugiin ....... saat once tiikettim. [ Diin veya daha 6nce. [ Alkol tiketmiyorum.

Diin aksam kag¢ saat uyudunuz?

O....... saat uyudum. [ Hi¢ uyumadim.
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APPENDIX C

Litfen asagidaki maddelerin karsisinda bulunan ve maddelere ne kadar katildiginiz1 gésteren sayilardan size en uygun olanini isaretleyiniz.

(1) Bana hi¢ uygun degil, (2) Bana ¢ok az uygun, (3) Bana biraz uygun, (4) Bana ¢ok uygun, (5) Bana tamamen uygun.

1 2 3 4

1. Beklenmedik olaylar canimi ¢ok sikar.

2. Bir durumda ihtiyacim olan tiim bilgilere sahip degilsem sinirlerim bozulur.

3. Insan siirprizlerden kaginmak icin daima ileriye bakmalidir.

4. En iyi planlamay1 yapsam bile beklenmedik kiiciik bir olay her seyi mahvedebilir.

5. Gelecegin bana neler getirecegini her zaman bilmek isterim.

6. Bir duruma hazirliksiz yakalanmaya katlanamam.

7. Her seyi onceden ayrintili bir sekilde organize edebilmeliyim.

8. Belirsizlik beni hayati dolu dolu yasamaktan alikoyar.

9. Harekete gegme zamani geldiginde, belirsizlik elimi kolumu baglar.

10. Belirsizlik yasadigimda pek iyi ¢calisamam.

11. En kii¢iik bir siiphe bile hareket etmemi engeller.

12. Tiim belirsiz durumlardan uzak durmak zorundayim.
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APPENDIX D

Litfen asagidaki maddelerin karsisinda bulunan ve maddelere ne kadar katildiginizi gésteren kutucuklardan size en uygun olanini isaretleyiniz.

Hic¢
katilmiyorum

Katilmiyorum

Biraz
katilmryorum

Kararsizim

Biraz
katiliyorum

Katiliyorum

Tamamen
katiliyorum

1) Olumlu duygularimin fazla olmasini istersem (mutluluk veya

eglence) diistindiigliim seyi degistirirm.

2) Duygularimi kendime saklarim.

3) Olumsuz duygularimin az olmasini istersem (liziintii veya

kizgmlik gibi) diisiindiigiim seyi degistiririm.

4) Olumlu duygular hissettigimde onlar1 ifade etmemeye

dikkat ederim.

5) Stresli bir durumla karsilastigimda, bu durumu sakin kalmami

saglayacak sekilde diisiinmeye ¢aligirim.

6) Duygularimi, onlar1 ifade etmeyerek kontrol ederim.

7) Olumlu duygularimin fazla olmasini istedigim zaman

durumla ilgili diigiinme seklimi degistiririm.

8) Icinde bulundugum duruma gére diisiinme seklini degistirerek

duygularimi kontrol ederim.

9) Olumsuz duygular hissettigimde onlar ifade etmedigimden

emin olmak isterim.

10) Olumsuz duygularimin az olmasini istersem, durumla ilgili

diisiinme geklimi degistiririm.
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APPENDIX E

Asagida kisilerin kendilerine ait duygularini anlatmada kullandiklari bir takim ifadeler
verilmistir. Her ifadeyi okuyunuz ve o anda nasil hissettiginizi, ifadelerin sag
tarafindaki parantezlerden uygun olanini isaretlem belirtiniz. Dogru ya da

yanlis cevap yoktur. Herhangi bir ifadenin lzerinde fazla zaman sarf etmeksizin genel

olarak nasll hissettiginizi gosteren cevabi isaretleyiniz. Litfen bos soru birakmayiniz.

Hig Biraz Cok Timiyle

1. Su anda sakinim. () () () ()
2. Kendimi emniyette hissediyorum. () () () ()
3. Su anda sinirlerim gergin. () () () ()
4. Pismanlik duygusu icindeyim. () () () ()
5. Su anda huzur igindeyim. () () () ()
6. Su anda hic keyfim yok. () () () ()
7. Bagima geleceklerden endise ediyorum. () )y O ()
8. Kendimi dinlenmis hissediyorum. () () () ()
9. Su anda kaygiliyim. () () () ()
10. Kendimi rahat hissediyorum. () () () ()
11. Kendime glivenim var. () () () ()
12. Su anda asabim bozuk. () () () ()
13. Cok sinirliyim. () () () ()

14. Sinirlerimin ¢ok gergin oldugunu hissediyorum. () () () ()

15. Kendimi rahatlamis hissediyorum. () () () ()
16. Su anda halimden memnunum. () () () ()
17. Su anda endiseliyim. () () () ()

18. Heyecandan kendimi sagkina donmis hissediyorum. ( ) () () ()
19. Su anda sevingliyim. () () () ()

20. Su anda keyfim yerinde. () () () ()
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Asagida kisilerin kendilerine ait duygularini anlatmada kullandiklari bir takim ifadeler
verilmistir. Her ifadeyi okuyunuz ve genel olarak nasil hissettiginizi, ifadelerin

sag tarafindaki parantezlerden uygun olanini isaretleyerek belirtiniz. Dogru

ya da yanlis cevap yoktur. Herhangi bir ifadenin Gzerinde fazla zaman sarf etmeksizin

genel olarak nasil hissettiginizi gbsteren cevabl isaretleyiniz. Lutfen bos soru

birakmayiniz.
Hig Biraz Cok Timiyle

21. Genellikle keyfim yerindedir. () () () ()
22. Genellikle ¢abuk yorulurum. () () () ()
23. Genellikle kolay aglarim. () () () ()
24. Baskalari kadar mutlu olmak isterim. () () () ()
25. Cabuk karar veremedigim icin firsatlar kagirinm. () () () ()
26. Kendimi dinlenmis hissederim. () () () ()
27. Genellikle sakin, kendime hakim ve sogukkanlyim. () () () ()

28. Gugluklerin yenemeyecegim kadar biriktigini hissederim. () () () ()

29. Onemsiz seyler hakkinda endiselenirim. () () () ()
30. Genellikle mutluyum. () () () ()
31. Her seyi ciddiye alir ve etkilenirim. () () () ()
32. Genellikle kendime giivenim yoktur. () () () ()
33. Genellikle kendimi emniyette hissederim. () () () ()
34. Sikintili ve gli¢c durumlarla karsilasmaktan kaginirim. () () () ()
35. Genellikle kendimi hiiziinli hissederim. () () () ()
36. Genellikle yasantimdan memnunum. () () () ()
37. Olur olmaz diistinceler beni rahatsiz eder. () () () ()
38. Hayal kirikliklarini éylesine ciddiye alirim ki hi¢ unutamam. () () () ()
39. Akli basinda ve kararli bir insanim. () () () ()
40. Son zamanlarda kafama takilan konular beni tedirgin ediyor.( ) () () ()
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