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ABSTRACT

EMOTIONAL CONFLICT RESOLUTION IN HEALTHY AND DEPRESED
POPULATIONS

BasgOze, Zeynep
MSc., Department of Cognitive Sciences

Supervisor: Assist. Prof. Dr. Didem Gokcay

August 2008, 93 pages

Conflict resolution is essential for human cogmtivsystem which renders
adaptability to the environment, providing humaméutfill daily activities. The main
aim of this thesis is to create a task where th#lico activates emotional networks
exclusively, while investigating how the cognitiand emotional conflicts are
monitored and then resolved in the brain. Afteratrg the appropriate material
composed of controlled words in terms of emotiotiaiensions and concreteness
values, a new Word-face Stroop Task is designedgu3iurkish words. Firstly

subjects participated in a classical Stroop tagkeasure cognitive conflict and then



in the Word-face Stroop task, the conflict betwe&motional” words and
“emotional” faces is investigated. The same Strtagks are then administered to
depression patients. The results of the classitadlof replicated the previous
findings: (1) Healthy population was slower in resging to incongruent cases than
congruent cases (2) Depressed patients were sigmnily slower than healthy
population. The Word-face Stroop, conducted onthggdopulation also replicated
the earlier findings: (1) People were slower incte to incongruent stimuli than
congruent stimuli (2) People reacted faster to tp@siwords than negative ones.
Same Stroop tasks conducted on depressed patiewwsvér revealed interesting
results, novel to the literature: (1) Congruencgres were significantly different
when healthy population and Depressive Disorderep with Hamilton scores
higher than 20 were compared (2) Patients with Hamscores higher than 20 and
lower than 20 significantly differed in congruensgores (3) Patients showed a
tendency to react faster to incongruent stimuheathan congruent stimuli, contrary
to normal population (4) Normal population showeéager congruency effect in
positively valenced abstract words, whereas dejmresgatients showed greater

congruency effect in negatively valenced concreteds.

Keywords: Conflict resolution, emotional confligsolution, Stroop Task, Major

Depressive Disorder, Anterior Cingulate Cortex



Oz

SAGLIKLI VE DEPRESIF POPULASYONLARDA DUYGUSAL CEILiSKi
GCOZUMLEME

BasgOze, Zeynep
Yuksek Lisans, Bilisel Bilimler Bolumi

Tez Yoneticisi: Yrd. Dog. Dr. Didem Gokgay

Agustos 2008, 93 sayfa

Celiski cozimleme, cevreye uyumu ve bdylelikle gunlikiateleri strdirebilmeyi
sgladigindan, insan bigisel sisteminin ¢cok dnemli bir parcasidir. Bu teadeg amacg,
bir yandan bilgsel ve duygusal ¢gkinin beyinde nasil algilangini ve ¢ozuldgunu
arastirirken, bir yandan da c¢ekinin beyinde 06zellikle duygusal sistemi aktive
edebildgi bir dizenek hazirlamaktir. Bu amag igin glrulan Kelime-ytiz Stroop
deneyinde kullanilacak olan kelimeler sirasiyla giisal dgerliklerine ve

somutluklarina gore elenerek secitii Katilimcilar oncelikle biksel celgki

Vi



¢cbzimlemeyi o6lcen klasik Stroop deneyine tabi tatgl ardindan da “duygusal”
kelimeler ve “duygusal” yuzler arasinda gkiliyaratilarak hazirlanan Kelime-ytz
Stroop deneyine katilglardir. Daha sonra ise ayni deneyler depresyoralaasta
uygulanmgtir. Klasik Stroop deneyinin sonuclari énceki galalarin bulgularini
yinelemgtir: (1) Salikh bireyler uyumsuz durumlara uyumlu durumlardreg daha
yava tepki verebilmglerdir (2) Depresyon hastalarighdlilara gore belirgirsekilde
daha yava tepki verebilmgtir. Sgslikli insanlara uygulanan kelime-ylz deneyi de
onceki calgmalarin sonuclarini tekrarlaghr: (1) Katilimcilar uyumsuz durumlara
uyumlu durumlara gore belirgigekilde daha yawva tepki verebilmglerdir (2)
Denekler pozitif duygu yukli kelimelere negatiflergore daha c¢abuk tepki
vermislerdir. Depresyon hastalarina uygulanan bu Stroepegeri ise literattirde
henliz gorilmengiilging sonuclar ortaya cikarghardir: (1) S&likli denekler ve
Hamilton deerleri 20’'nin Ustiinde olan depresyon hastalarisilagtirildiginda
uyumluluk deerleri belirgin sekilde farkli ¢ikmgtir (2) Hamilton dgeri 20'nin
altinda ve Ustinde olan hastalarskastiriidiginda da belirgin fark goralngtiir (3)
Hamilton skorlari 20’nin Ustinde olan hastalar nalter ve hafif depresyon
hastalarinin aksine uyumsuz durumlara daha calpkk verme gilimindedirler (4)
Normaller pozitif duygu yukli soyut kelimelerde @ahuyik bir uyumsuzluk etkisi
gosterirken, hastalar negatif duygu yukli somutinkelerde daha buyik bir

uyumsuzluk etkisi gostergierdir.

Anahtar Sozcukler: Caki ¢coziimleme, duygusal cghi coziimleme, Stroop Deneyi,

Major Depresyon, Anterior Cingulate Cortex.

Vii



To My Unique Family

viii



ACKNOWLEDGMENTS

I would like to express my sincere gratitude to saupervisor Assist. Prof. Dr. Didem
Gokcay for her psychological and financial suppant for her limitless enthusiasm
for research. | also want to thank Assist. Prof.Bllge Say for her contributions and
administrative guidance, and thanks to Assist Hbof Annette Hohenberger and Dr.
Mine Misirlisoy for their precious comments. Tham&smy dearest ex-roommates
Emre Keskin, Ufuk Dumlu and Emrah Kanat for theélh support and especially
for making me laugh all the time within this stfegsondition; and also thanks to
Selgln Yduceil, Hande Kaynaksih Demigahin, Hatice Anar and Sarper Alkan for
any kind of help they provided. | also want to eeg® my sincere appreciation to
Assoc. Prof. Dr. Ali Saffet Gondl for studying talger which led us to win a poster
prize and for great opportunities he created forimmianding depression patients in a
very short time, despite all the obstacles. Spdbiahks to Assoc. Prof. Dr. Emre
Ozgen for his aids and guidance about the statjsticd because he allowed me to
study with his own students in conducting pilotdsés. | also want to thank Gurhan-
Rezzan-Berkhan Giinaydin for making me feel at homeizmir, during
experimenting and to mom’s best friend Gul Varnfaci her friendship and great
neighborhood. Thanks to Sibel Gilnar, Ned&lar, Ali Kantar, Aye Ceylan,
Songul Acar and Ygar Sayin for always being very nice to me and @viag any
kinds of problems | faced throughout this hard timgpecially want to thank to my
ex-boyfriend and my eternal best friend Tuncay Hamaglu for his limitless
understanding in my hard times and for making miéeswhen | was down; and also
sincere thanks to his family for always being thieneme, for opening their house
and hearts to me. | also thank to all of my rekgior always supporting and loving
me. Finally, | thank to my unique mother MinesBéze who is a best friend rather
than a classical mother; and to my unique fathehrkt Bagdze who is way



beyond of this era with his great friendship, foeit limitless support and endless
love. And my profound thanks go to the greatestdmimeing, who carries the other

half of my heart, my dear sister Pinarsgdze, for always being there for me.



TABLE OF CONTENTS

ABSTRACT L e v
(YA SRS RS UTPRRRRSN Vi
ACKNOWLEDGMENTS ... eree e e e e e e e e Ix
TABLE OF CONTENTS ... eerre e eeeennes Xi
LIST OF TABLES ...t ettt e e e e e e e ene e Xiii
LIST OF FIGURES ...ttt e e e e e Xiv
CHAPTER
1. INTRODUCTION ..ottt ettt e e e et e e e e e e snmmanns 1
2. BACKGROUND AND LITTERATURE REVIEW ON EMOTIONAL
CONFLICT RESOLUTION ...ttt e eeennnn e e e 6.
2.1. Conflict RESOIULION ...t 6
2.2, SIOOP TS ..ttt e e e e e e e e e ne e e eee 7
2.3. Emotional ConfliCt..........cuviiiiiiiieeeee e 10

2.4. Positive-Negative Asymmetry Hypothesis o ..evvvveeiiiiiiiiiieeeenniennnnnn. 14

2.5. Word CONCreteNeSS EffCCT .. cvuie oo 15
2.6. Neural Correlates of Conflict ReSolUtioN.......c.ooeevveeeeeee e 15
2.7. Major DepressiVe DISOIAEr ............u et e e eeeeeaee 19

2.8. Conflict Resolution and MDD

Xi



2.9. MDD’s relation to0 ACC fUNCLONS ......en e 21
3. BEHAVIORAL EXPERIMENTS ..o e e 24

3.1. EXPERIMENT 1: METU TURKISH EMOTIONAL WORDS ............. 24

3.2 EXPERIMENT 2: CONCRETENESS ..., 27
3.3. EXPERIMENT 3: CLASSICAL STROOP TASK.....mmmiiiiiiiiiiiiiiiiinnns 28
3.4. EXPERIMENT 4: WORD-FACE STROOP TASK....ccooeeiiiii, 31

3.5. EXPERIMENT 5: CLASSICAL STROOP & WORD-FACE STO®P ON
DEPRESSIVE PATIENTS ....ooiiiiiii s 14

4. GENERAL DISCUSSION ....cooiiiiiiiiiii i a0,

4.1. Congruency Effect of cognitive and emotionab&p tasks on normal

[o10] o101 F= 11 o] o 1N R PP PRRRUURPP 51
4.2. Positive-Negative Asymmetry Hypothesis & Cateness Effect............ 52
4.3, INTEIACTIONS ....ceeiiiiiiieeee e cmmmmm ettt e e e e 52
4.4. Performance of the Unmedicated Depressioemati.................cceevvvnnene 53
4.5. Limitations of the Study...........oooiceeeeeiicccee s 55
O. CONCLUSION ...t e e e mma s 57
REFERENCES . ... e e e e 60
APPENDICES ... e s et e e e e e e e e e 66
A. MANIKIN OF EMOTIONAL RATING ..ot e 66
B . AFFECTIVE NORMS FOR TURKISH WORDS.......ccoceeiiiiiiieeeeees 72
C. CONCRETENESS SURVEY ... 77
D. AFFECTIVE FACES ... .o et 90

E. INSTRUCTIONS FOR WORD-FACE STROOP TASK...commiiiiiiiiiee. 91

F. SAMPLE INFORMED CONSENT FORMS ... 92

Xii



LIST OF TABLES

Table 1 RT means of three levels of classical PttasK...........ccoeeveeeiiiiiiiiiiiiiinnnnns 30
Table 2 Wrong Answer means for three levels ofsitat Stroop task.................... 30
Table 3 Spontaneous correction means for thredsle¥elassical Stroop .............. 30

Table 4 Reaction time means for three levels (fsatal Stroop for depressive

[OF2 1= KRR 45
Table 5 Wrong Answer means for three levels ofsitas Stroop for depressive

QT2 V= £ 45
Table 6 Spontaneous correction means for thredslevelassical Stroop for
EPreSSIVE PALIENTS ....uuiiii it a e e e e e e 45

Xiii



LIST OF FIGURES

Figure 1 Classical Stroop TaASK ......ccoiiei oo e e raaee e e 9
Figure 2 Stimulus presentation of ecStroop to leelus fMRI study ...............eeee.. 12
Figure 3 Examples of three types of stimuli whickald et al. used in their Word-face
Y1 0T0] o 1= T 14
Figure 4 Anterior CiNQUIate COMEX ..........mmmeeeerrnnnmmiaiieeeeeeeeeeerereeeennnnnnnnn——es 16
Figure 5 Simplified model of emotion-cognition irdetion. ...............ccccevvvvvevvnnnnnns 18

Figure 6 2-dimensional space (arousal-valence)@etmotiional normative rating of

198 TUIKISN WOIAS ...t ettt e e e e e e e e e e e e e e eeeeas 26
Figure 7 The flow of an experiment SESSION ..........cccovvvvvivviiiiiiiiiiii e, 35
Figure 8 Reaction Times for congruent and incongrgg@muli .................covvvvvnnnns 36

Figure 9 Effect of congruency (Correct Responsesrédr congruent and incongruent
S LU= 1A (0] ) PSSP 37

Figure 10 Effect of congruency (Reaction timesrfeutral, congruent and

INCONGIUENT SITUALIONS) ...ce e e e e e e e e e e eeeaeaeeeeees 38
Figure 11 Congruency VS. VAlENCEe .......ccooeeeeiiiiii e 39
Figure 12 Effect of concreteness for only neutrafds .................ccceveeeeiiiiiiiienennnn. 39

Figure 13 Reaction times for congruent and incoagreases for abstract negative
and abstract POSItIVE WOIAS ...........coiiiceeeeee e e e e e e e e e e e e e veennneeeeenee 40
Figure 14 Reaction times for congruent and incoagreases for concrete negative
and coNCrete POSIIVE WOITS ......uuiiiiies e e e 41
Figure 17 Insignificant congruency effect on depi@s patients..............cccceevveeens 46
Figure 18 Correct response rates for congruentraswhgruent stimuli for depressed
[OF2 1= KRR 47
Figure 19 The interaction between congruency atehea on concrete words....... 49

Xiv



CHAPTER 1

INTRODUCTION

Humans are continuously subject to multimodal sgnstmuli during their lives.

For survival, humans not only direct attention andnitor these stimuli, but also
make decisions accordingly. When the informationopbe get from their

environment is task-irrelevant, this informatiomncaasily interfere with people’s
performance. Therefore, the human brain providewitis the ability to process the
appropriate stimuli, making us ignore the irrelevatimuli “via attentional biasing
mechanisms” (Egner, Etkin, Gale, & Hirsch, 2008hisT ability to resolve the

conflicting cases is simply callenflict resolution.

It is accepted by most of the scientists that enlihain, conflict monitoring occurs in
the caudal parts of the Anterior Cingulate Cort&CC) of the brain, whereas
conflict resolution occurs in either rostral ACCinrDorso-Lateral Prefrontal Cortex
(DLPFC), depending on the type of the conflict (la@mura, Constable, & Canli,
2006). While lateral prefrontal parts of the braskes part in the resolution of
cognitive conflicts, rostral & subgenual parts loé tACC together with the amygdala
is active in the resolution of the emotional castfliwhich affect human daily lives
mostly (Bush, Luu, & Posner, 2000; Egner, et &08).

The Stroop Task is a task designed to measure toggoonflict resolution based on
congruent and incongruent situations. In this taskjects are expected to resolve
the conflict between a word which is a color named #e color of the print that

word is written in. In congruent cases, the word #re print color are the same (for

1



instance the word “red” is printed in red), a ditoia which facilitates subjects’

reading of these words. In incongruent cases, enother hand, the word and the
print color differ and the subject is expected @ad the color of the word (e.g. the
word “red” is printed in blue, subject should resgoby saying “blue”). The

congruency effect exposes itself in reaction tinoéghe participants, which are
always significantly slower for incongruent casesmpared to congruent ones
(MacLeod, 1991). In cases when subjects are askedad only the name of the
colors, but the words’ print color is not importast they are all printed in black,

there is no facilitation effect.

However, conflicts in life do not always have a witige nature. Another type of
conflict is emotional conflict. Currently, emotidr@onflict is measured indirectly by
creating a conflict between emotional words andr tb@or or emotional words and
their number. However, these tasks fail to geneeatetional conflict consistently,
because they activate both cognitive and emotipaebk of the system. Some other
tasks using words and pictures have also been raskidout these either do not
exactly create a pure emotional conflict, do noffedentiate the emotional
dimensions of the words (valence, arousal and danc@ values) (Lang, 1980) or
fail to control the basic properties of the wordsich as frequency, length and
concreteness values. In order to measure emotiondlict, it is necessary to create a
task where the conflict activates emotional netwoexclusively, controlling the

stimuli used in the task carefutly

The main aim of this thesis is to develop a tagkabée of measuring emotional
conflict consistently, designing trials which invel Turkish verbal stimuli. The
neutral words will form a baseline and trials tltaéate emotionally congruent,
incongruent cases will be generated through thelst@motional attributes.

The experiment design we use in this thesis is weugh similar to Haas et al.’s
Word-face Stroop task (2006) where the conflidbe$ween “emotional” words and
“emotional” faces. In congruent situations, word#wpositive valence are shown on

positively affective faces, and words with negathadence are shown on negatively

! For example when words are used, attributes ssiftequency, length and concreteness should be
distributed evenly across the stimuli.



affective faces; whereas in incongruent situatipositive words are shown on
negatively affective faces and vice versa. The hpw# our task in this thesis is due
to the use of a brand-new Turkish affective wosd &nd evaluation of valence as

well as concreteness of the words in emotionallzmésolution.

In order to prepare affective verbal stimuli, ficftall we had to form an affectively
normed Turkish word list. Thus, subjects evaluait®8 words in terms of three
dimensions of emotion separately: valence, aroaisdldominance (Experiment 1).
After choosing the appropriate words for our Waadd Stroop task, consisting of
differently valenced words with neutral arousalwes, another task is designed to
measure the concreteness values of these selectets (Experiment 2), so that
concreteness effects could be counterbalanced sadr@ds. Once the essential
conditions for the verbal stimuli (not only valenegeousal and concreteness, but also
word frequencies and length were considered) disfisd, Word-face Stroop task is
prepared, using affective faces taken from “ThedBctive Aging Lab Face
Database” (Minear & Park, 2004). Words were supeosed on these affective
faces either as a congruent stimulus (e.g. negativel on a sad face) or an
incongruent stimulus (e.g. negative word on a hafgme) or a neutral stimulus
which forms the baseline (neutral word on neutaak). Before participating in our
Word-face Stroop task, subjects first participaitedh classical Stroop task which
measures the cognitive conflict (Experiment 3), dhen they proceeded to the
Word-face Stroop task to measure the emotionallictnih which they were asked
to evaluate the valence of the words which appeareda background showing

affective faces (Experiment 4).

Another aim of this thesis is to investigate thddeoral differences in conflict

resolution and emotional conflict resolution betwethe healthy and depressive
populations. After conducting all these experimenitsa healthy population, the
classical Stroop Task and the Word-face Stroop Taskalso administered to a
smaller group of depressive patients who were mbdtexposed to any medication
(Experiment 5).



What we hypothesized is that participants will shibw interference effect both in
classical Stroop and in Word-face Stroop betweendbngruent and incongruent
situations. Thus, they should exhibit both respdasency (slower reaction times)
and less accuracy in incongruent cases compareambrigruent cases. Moreover,
when the valence is concerned, healthy subjectseapected to react faster to
positive words compared to negative and neutraldgobecause previous studies
using different kinds of behavioral tasks involvimgrds’ valence revealed that
normal people are significantly faster in respogdia positive stimuli rather than
negative stimuli, since it is assumed that the petw processing positive and
negative stimuli in the brain are detached (BerBatce, & Shevrin, 2001; Dabhl,
2001; Inaba, Nomura, & Ohira, 2005; Kuchinke, et 2005). Even though it is not
obvious how concreteness will show its effect orotomally valenced words, for
the neutral words it is anticipated that the typmancreteness effect will show up
such that subjects will react significantly slowemlabstract words than concrete ones.

As for the differences between the healthy and elsve populations, we
hypothesize that we will see a general slownesgaction times, both in classical
Stroop and Word-face Stroop results of depressinmim compared to normal
subjects. Furthermore, in perspective with the iprey studies, it can be assumed
that the positive bias of the healthy group willdmverted into an opposite one for
the depression patients, as a negative bias. Helepeessed group is expected to
react faster to negative words than to positive dsprcontrary to the normal

population’s faster responses to the positive words

On the other hand, as these patients stay in ancoots negative mood, it can also
be presumed that they will not care much aboutsthreuli hence not showing any
kind of difference between negative, neutral oripedy affective words. It's also

possible for the same reason that they will notaxstiee congruency effect in Word-

face Stroop task as they continuously think inadlgtnegative state.

The organization of this thesis is as follows: IhaPter 2, an overview of the
literature on the emotional conflict resolution Mk provided. Related concepts and

the studies about conflict resolution will be expéd briefly, explaining the



conducted tasks to measure conflict resolution maynitively and emotionally,
while at the same time trying to understand thé&sliith the major depressive
disorder. Chapter 3 will outline our behavioral esments. In Chapter 4, the
findings of the experiments will be discussed ircadance with the previous

studies. Finally, in Chapter 5 brief conclusiongareling these studies will be drawn.



CHAPTER 2

BACKGROUND AND LITTERATURE REVIEW ON EMOTIONAL
CONFLICT RESOLUTION

There are many facets of conflict resolution: cenbfloetween cognitive and
emotional states are presumably resolved througarate but interacting networks.
When one of the subcomponents of these networksunadions, like in Major
Depressive Disorder, the conflict resolution pracissdisturbed. In order to develop
a thorough understanding of these issues, seviieetit aspects such as emotional
conflict resolution, the tasks which try to measaognitive and emotional conflict
resolutions, the networks in the brain which arewahto be responsible for any kind
of conflict resolution and some other theories,assning valence and concreteness
values of stimuli used in mentioned tasks which th@ght to influence conflict
resolution, need to be discussed.

2.1. Conflict Resolution
Conflict resolution is a process which provides hBomcognitive system its
adaptability through “perceptual selection, resgobgsing and online maintenance

of contextual information” (Botvinick, Braver, BdrcCarter, & Cohen, 2001).

Conflict resolution is vital for human beings besawur environment constantly
changes. Without our cognitive system we cannopiadarselves to new situations
and therefore may simply not be able to survivest Bad appropriate decisions are
indispensable for survival. We should be able tang/e our strategies, at the right

time, according to the changing environment surdigpus. We should know where



and when to focus our attention from less relevanimore relevant situations.
Therefore the brain resolves conflicts in ordemonitor incessantly the distractors
which cause incongruities with current tasks pedate constantly, in their daily

lives.

Conflict resolution is what needs to be done wheerd is a conflict between a
previous and a current thought or response. Acaoglyli we decide which action or
thought we should consider/act with the help of trery important capability of our

brain.

A few examples of situations in which conflict regmn is not achieved are given
by (Jonides, 2004):

A one-year old child is shown an attractive toylacation A and then the toy is
moved to location B in plain view of the child. Thkild, wanting the toy, reaches
for it...but in location A, not B (Diamond, 1988).

A patient with a lesion to the lateral part of ftalncortex is confronted with a task in
which he has to produce as many words as posstgi@rning with the letter “S.” He
begins the task successfully, but then he keepsmeating the same words over and
over rather than producing new ones (Banich, 1997).

As seen from here, in many situations, one hassolve the conflict between a
previous and a current situation (for the babyhesween the recent location and the
current location of the toy, for the lesioned pattig’'s between very familiar words

which he has just said and the words which he shoewly produce).

In the brain, Anterior Cingulate Cortex is believed have an important role for

conflict resolution and especially for the conflabnitoring. There are lots of studies
(using either PET or fMRI) which showed that ACGiation increases notably in

conflicting situations. Among tasks, Stroop taskhis one where ACC activation has
been perceived most, especially in incongruentsduas (first observed by (Pardo,
Pardo, Janer, & Raichle, 1990), using PET).

2.2. Stroop Test
Stroop test is a task which measures inhibitiorbj&ts conducting this task cannot
inhibit the effect of word meaning over words’ adoln the classical Stroop task,

one tries to read out as rapid as possible tha oblthe printed word which can be



either X’s (or colored bars) or color names. Whaa fgrint color and the name of the
color are the same, it is called “congruent” (Fearaple “red” is written in red).
When the print color and the name of the colordifferent it's called “incongruent”
(For example “red” is written in green) (Figure During the conductance of this
task, subjects’ ACC activity increases especiallyilev they try to perform the
incongruent task in which they face a strong cohfietween the word (e.g. red) and
the print color (e.g. green) (Pardo, et al., 19%Qjrther studies show that ACC is
actually where the conflict is evaluated (confligtection), and that is how Dorso-
lateral Prefrontal Cortex (DLPFC) is alerted, whighurn begins to try to reduce the
conflict (conflict adaptation). So, ACC may play @mportant role in evaluating the
conflict, but it is not exactly where the conflatlaptation occurs (Egner & Hirsch,
2005). It is not very well known at which level mfocessing the conflict, causing the
interference effect that is seen in Stroop tasksuis. This conflict can occur while
responding or it can occur while semantic or cotwapencoding. On the other hand,
there are lots of studies that showed both levelstribute to the Stroop effect

without a significant difference between them (Wa&en & Carter, 2005).



Demonstration: Stroop Test
State the colors as fast as you can

- NN Rowt Red  Blue

wr I ]
Row 3 Red Blue

From John Gosbee, MD, MS, VA National Center for Patient Safety From John Gosbee, MD, MS, VA National Center for Patient Safety

Now state the colors as fast as you can

Again, state the colors as fast as you can

Row 1 Green Yellow
Row 2 Green Blue
Row 3 Red Yellow

From John Gosbee, MD, MS, VA National Center for Patient Safety

Figure 1 Classical Stroop Task
(http://patientsafetyed.duhs.duke.edu/module_eaptrtest.html)

Conflict resolution is always tried to be measubgdlifferent kinds of Stroop Tasks,
since the classical Stroop is not always accepsethe best instrument to measure
and understand the interference effect. To be ableunderstand this effect,
conducting a Stroop task, one should be able tealewhich cognitive processing
patterns occur and hence what are the neural atesebf this effect; and at which

level and where in the brain the conflict occurd gats resolved.

The classical Stroop task is criticized since ilsféo reveal the facts above; words
may interfere with color naming, however color'seet on word naming is actually
too little, moreover color names cannot be clasdifon a continuum (Tang,
Critchley, Glaser, Dolan, & Butterworth, 2006).



2.3. Emotional Conflict

In order to understand emotional conflict, firsiijme should know more about
emotion. It is largely accepted that emotions h#wee orthogonal dimensions:
valence, arousal and dominance. Valence is the rdiime which ranges from
pleasant to unpleasant (e.g. “peace” is mostlyrosghas pleasant, while “cancer” is
regarded as unpleasant). Arousal is the dimenskoohws related to the intensity of
the excitement (e.g. “peace” has a very low arousle, whereas “cancer” creates a
great deal of excitement and has a high arousaleyaDominance, on the other
hand, ranges from strong to weak feelings (e.gpleemay feel themselves strong in
the face of the word “peace”, whereas they may Wesdk for the word “cancer”,
since they would have big trouble in trying to caph this fatal illness) (Bradley &
Lang, 1999).

As for emotional conflict, it happens when the diotd explained in the previous
section occur in an emotional level and these l@eohes which actually complicate
our lives. Especially emotionally salient stimudircinterfere with current cognitive
processes. On the other hand, the neural systermmhwiionitors and resolves
emotional conflict is not very well known (Etkingker, Peraza, Kandel, & Hirsch,
2006). Thereby, it is hard to understand exacthatwdmotional conflict means. The
emotional conflict which is mentioned in this studgnnot be completely created
between humans’ conflicting “feelings”, since it w be so hard, if not impossible,
to succeed in measuring “feelings” quantitativalfis study (and previous studies)
tried to create emotional conflicts in a measuraldg, by trying to put emotions in a
measurable environment, using cognition. Henceaflgtwe use cognition to mirror
the effects of emotion and what is called emotiac@iflict is actually emotional
“interference”, because these tasks measure tedargnce effect of two conflicting
emotional situations which can be perceived in gniove level. Therefore while
classical Stroop task measures cognitive confésblution, revealing the inhibitory
effect of word meaning over word color, the emagiorconflict resolution is
measured by tasks revealing the inhibitory effettan affective stimulus over
another emotional stimulus.

Different versions of Stroop tests are used to mmeasmotional conflict. A very

common of this kind of emotional Stroop is whereotionally valenced words are
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used such as “murder”. It is perceived that subjaare slower in naming the colors
of these emotional words, especially when anxigtgrder-related words are used in
the task (Whalen, et al., 1998).

On the other hand, emotional Stroop cannot actumaégsure the emotional conflict
as successful as the classical Stroop measuresdgingive conflict. Moreover, even
though the interference effect can be perceivegatients, emotional Stroop cannot
achieve to show this effect for healthy populat{&tkin, et al., 2006).That's why
scientists searched for different kinds of Stroopbe able to create an emotional
conflict which “arises from the incompatibility lve¢en the task-relevant and task-
irrelevant emotional dimensions of a stimulus” (Blet al., 2006).

Another reason to develop different kinds of Stramps to explore the neural
correlates of conflict resolution. For this reasenientists designed fMRI studies
where they can see which parts of the brain getatetd during a Stroop task; but
artifacts due to head movement deducing from sppessented prohibiting factors.
This lead to creation of another kind of Stroodezhlcounting Stroop —or cStroop
and the emotional version of it: emotional counttgoop—or ecStroop (Bush, et
al., 1998). The cStroop creates the conflict betwtbe number of the words and the
written number-words. For instance, subjects resémiver in responding correctly
(pushing the second button as an answer for “twthe words “three” written two
times compared to a neutral word such as “bird$@néed similarly.

In the counting emotional Stroop task, on the othand, emotionally valenced
words (actually only neutral and negative wordghis task) are used instead of
numerical words. As a neutral condition, subje@s the word “cushion” written
three times on the screen, and hence should pesthittd of four buttons (for an
answer of “three”). As a negative condition on titeer hand, subject for instance
see the word “murder” written four times and hesheuld push the fourth button.
Therefore, subjects are expected to react sloweegative conditions compared to
neutral conditions, which created the emotionakrierence effect (Figure 2)
(Whalen, et al., 1998).

These tasks really showed the interference effepatient groups; on the other hand,
they lack the positively valenced words, hence a@not know if this effect occurs

solely in negative words.
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Examples of Individual Trials
Neutral Negative

cushion murder

cushion murder
murder

coarecl respanse = 1 commect respanse = 1

Example of Blocked Presentation
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Fix Nea Neg MNeu Neg Neu Neg Neu New Fix
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0 1 2 3 4 5
Time (minutes)

Figure 2 Stimulus presentation of ecStroop to be used in fstRdly (from Whalen et al., 1998)

The earliest task which seemed to be successtdratructing emotional conflict is
the one Stenberg, Wiking and Dahl developed in 1@8nberg, Wiking, & Dahl,

1998). They used affective facial expressions wittrds on the foreground and
subjects evaluated these words in terms of beiragl go bad, ignoring the happy,
angry and neutral facial expressions behind. Theult® were as expected:
Participants were faster responding to the congrstmuli. Moreover, they showed

RT latencies in evaluating negative words.

This task is successful, however, instead of sagsfaangry faces are used in
correspondence to “bad” and it is unclear whetimgrea can be paired with a word

(“sad”) that surely refers to sadness.

Another kind of Stroop using words and faces isdhe of Anes and Kruer (2003).
In this experiment distracting stimuli are not thees, but the words; hence subjects
evaluated the facial expressions as being happgngry with distracting words
“happy” “angry” and “blank” appearing in the foregmd. The interference effect is
again seen significantly in this study. Moreovefl,'fkfor angry facial expressions
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were longer than happy facial expressions, andemprently, the accuracy was better
in angry faces.

The problem with this task, as the writers agreéhwis that anger should be
processed differently than other negative emotidvisreover, the opposite of

“happy” must be “sad”, rather than “angry” (Anesk&uer, 2004).

Etkin et al., also developed a similar task agaskirey subjects to evaluate the
emotional faces with word distractors, using onfgat” and “happy” as words,
superimposed on fearful and happy facial expressiand therefore they created an
emotional conflict between a task-relevant and sk-tarelevant stimuli and hence
this task could represent a suitable emotional tyfjpeolor-word Stroop task (Etkin,
et al., 2006).

To sum up, classical emotional Stroop tasks fadreate the conflict in an emotional
level, since when the conflict is between emotioralence and color, the latency
effect can be seen even without color interferentels happens because the
cognitive conflict and emotional conflict seem tdigate different networks in the
brain. Therefore, what is needed is “a Stroop-t&sek in which emotionally salient
stimuli are presented that have two dimensions dnateither in response conflict
with each other (i.e., emotionally incongruent, B&f)not (emotionally congruent,
EC)” (Haas, et al., 2006). Hence, Haas and colleagileveloped the Word-face
Stroop Task which balances emotional saliency imgogent and incongruent
conditions, using again affective faces with affextwords superimposed on them
(Figure 3). Behaviorally they found significantféifence in RT’s of subjects to three
different kinds of stimuli: emotionally incongruetil), emotionally congruent (EC)
and neutral (N). Moreover, they conducted this expent with fMRI and found
greater caudal ACC (will be explained in detail“Meural correlates of conflict
resolution” section) activation in the brain duriegnotionally incongruent trials,
which is consistent with the model proposing theatdal ACC is where the “conflict

monitoring” occurs (Haas, et al., 2006).
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Figure 3 Examples of three types of stimuli which Haas etuaéd in their Word-face Stroop Task.

2.4. Positive-Negative Asymmetry Hypothesis

As shown in lots of studiesshen valence is processed in tasks, subjects tehdve
longer response latencies in negatively valencedisvthan the positive ones (Dahl,
2001).

Studies conducting different kinds of tasks (subseg detection, word recognition,
lexical decision etc.) show that subjects are staweesponding to negative words
than positive ones. Especially in one of them (sghsnt detection task done by
Dahl in 2001) it's revealed that this asymmetrgégen when an affective orienting
task is used, not in a non-affective orienting task

According to the researchers, who found the samarddge for positive words in
response latencies and accuracy data, this asysnméght have occurred because
of the different organization of the emotional nmetiein memory. It's claimed that
the networks activating for negative and posititengli should be differently

structured. From these experiments it's well uned that

...positive material is better elaborated and intenazted in the cognitive emotional
system than negative material (Ashby et al., 1998n, 1985; Ruiz-Caballero and
Gonzalez, 1994), while broader positive schemataulshbe more readily cued
when the network activation increases.

(Kuchinke, et al., 2005).
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Another claim is that “the emotional intensity cégative items is greater than for
positive items”, which is exposed using ERP dafBhe‘ greater positivify for
negative targets may produce the greater recogntiemory for negative compared
to positive and neutral targets” (Inaba, et al.Q30 which leads subjects to stuck
more on negatively valenced stimuli rather thanitp@dy valenced stimuli, and
hence results with latencies for negatively valeneggets.

2.5. Word concreteness effect

There is quite large amount of research demonsgrdtiat abstract words are more
difficult to process compared to concrete wordstasks such as visual lexical
decision or word naming (Fiebach & Friederici, 2D0@n the other hand it is not
very well known whether the concreteness effeceappwhen the words used in a
task are emotionally valenced.

An ERP study, conducting a visual word processamk,t showed that “concrete
negative” words such as “wound” or “bomb” diffenofn neutral and positive words
as a function of mental imagery” (Kanske & KotzpZ{.

Another study based on an immediate serial re@ak twith emotional words
exposed that the typical word concreteness efiexti{’'s easier to recall concrete
words than abstract ones) is perceived only fontipeswords, not for negative
words (Tse & Altarriba, 2008).

There is not much information and adequate evidaboait word concreteness effect

on emotionally valenced words, especially regardivegcongruency effect.

2.6. Neural Correlates of Conflict Resolution

Anterior Cingulate Cortex is a part of the limbabek. Its functions can be grouped
into categories according to its anatomical stmectanterior part is thought to be
responsible for execution, posterior part for emtibn, dorsal part (BA24b"-c’, 32)
for cognition and ventral part (BA 25, 33) for emoos (Bush, et al., 2000) (Figure
4). It's also demonstrated by (Hirayasu, et al.999that subgenual ACC is

associated with emotions, while dorsal ACC witleiatibn-related processes.

2 Positivity here refers to the jump in signal.
® BA: Broadmann Area
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Figure 4 Anterior Cingulate Cortex (basic figure taken fromsBiet al., 2001)

In lesion studies it is seen that when ACC is lest(in humans & in cats), attention
and kinetic states are impaired (Cohen, Kaplan,dvlakenkins, & Wilkinson, 1999).
In imaging studies it is found that the cognitivartpof ACC (dorsal) has mostly a

role on attention, which also has reciprocal irdarections between Lateral

Prefrontal Cortex (LPFC), parietal cortex, premaod supplementary motor areas.
On the other hand, emotion part (rostral-ventra @l a-c, 32, 25)) has connections

with amygdala, periaqueductal gray, nucleus accums\béypothalamus, anterior
insula, hippocampus and orbito-frontal cortex (eky, Morrell, & Vogt, 1995). So
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it can be said that the cognitive part has acaesernsory association cortices, while
the emotion part of ACC has access to limbic stmast.

Interestingly it has been shown that the emoti@t@ssing and cognitive regions in
ACC counteract. Bush et al. (2001) found that dytine emotional Stroop task
ACC'’s emotion part’s activation decreases duringnitive information processing,
while it increases during display of emotionallyeraced words. Another study done
by Davis et al. (2005), which monitored the singldl activity in ACC neurons,
showed that in cognitively demanding tasks, neuiorthe cACC were responding
to the highly conflicting tasks (inhibitory or exiiiory) only for the emotionally
valenced words, but not for non-emotional wordscakding to (Davis, et al., 2005),
it may not be the case that different parts of A@€@ctions differently, rather
perhaps neurons respond to these conflicting tastksan inhibitory effect and that
may be why Bush et al (2001) thought that there meaactivation in rACC. To sum
up, it is also possible that what Bush et al. (30&w was not a deactivation but an

inhibitory effect of those neurons.

Moreover, pregenual ACC is also claimed to be thalifator of the connection
between frontal and limbic pathways. Trying to findt the connection between
negative mood states and a leading slowness ofitamgfie.g. “the fleeting sadness
one feels on hearing a tragic news event or theensustained feelings of
melancholia and impaired concentration that accampatense grief”, (Mayberg, et
al., 1999)), Mayberg constructed a model which eaplain how emotion and
cognition interact (Figure 5). So, there seems ® & functional reciprocal
relationship between cortical and limbic pathwaryd this leads to the fact that these
pathways do not work independently. This situatitven, can explain why negative
mood (emotion) can significantly influence attenti@gognition).

* In the emotional version of the Stroop task, pea@pk asked to read out the color of the wordswhic
have emotional content such as murder, love @tthd incongruent situation and words which have
neutral content such as dog, tree etc., in thercemg situation. On the other hand, the kind of
Emotional StroopTask Bush et al. (2001) used is¢banting” emotional Stroop where people are
asked to say the number of the emotionally valenegedls in the incongruent task, while they are
asked for the number of neutral words in the nétdsk.
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_______ » AMYGDALA

Figure 5 Simplified model of emotion-cognition interactiammim Mayberg (1999, p. 680).

Returning to the functionality of ACC, it can bespadated that ACC decides which
part of the brain should be alerted to be ablespond to the situation. Both dA€C
and rACC contribute to the error responses’ evalnaiPolli, et al., 2005), through
the connectivity proposed by Mayberg in Figure %s€@vations of error related
negativity (ERN), a component of event related ptad which is uniquely
generated on ACC when errors occur, showed that ACsponsible for error
“detection” which leads to error correction with &G connections to other (esp.
frontal) areas of the brain (Bush, et al., 2000hisThas also been claimed by
Botvinick et al. (2001).

While ACC is mostly involved in error-detection aatso modulation of emotional
responses, it is also speculated to subserve tepand behavior. For example, in
animal studies, it's understood that ACC has anomamt role in early learning

(Bussey, Muir, Everitt, & Robbins, 1996). As Posaad Rothbart (1998) claimed
ACC may be in charge of maturation of our behaviansl self-regulation while

growing up. This is facilitated by the migrationggindle neurons into ACC in early
childhood. Additionally, the interaction betweenygdala and ACC helps infants to

® dACC: dorsal ACC (BA 24b’-c’, 32).
18



learn how to control their emotions providing a &kiof early self-regulation in
infants (Posner & Rothbart, 1998). As for behavi®CC seems to be involved in
modulating self-confidence, a capability of humaainigs which is highly corrupted

in Major Depressive Disorder patients.

2.7. Major Depressive Disorder

Major Depressive Disorder (MDD) is also known dsichl depression or unipofar

depression. The mood symptoms of MDD can be: abalomepressed mood
(sadness persisting at least two weeks, hopelessfesing the self “empty”),

abnormal loss of interest (also lack of motivatiar) abnormal irritability (seen

especially on children and adolescents). MDD a$fqutople both physically and
psychologically. Physically, abnormal appetite if@atoo much or not eating at all),
abnormal sleep (insomnia or hypersomnia), fatigoes of energy, slowing of
speech, movement and thinking, or agitation cansben in patients; while
psychologically, depressed people feel worthless extremely guilty; they lose
interest generally, but especially for things ttrety formerly were interested in. In
addition, their self-esteem is lowered and theyobhez extremely pessimist. They

frequently think of death and there is a huge os&uicide for MDD patients.
According to World Health Organizatin

Depression is the leading cause of disability aasueed by YLDs [years lived with
disability] and the 4th leading contributor to thbal burden of disease (DALYs
[disability adjusted life years]) in 2000. By thear 2020, depression was projected
to reach 2nd place of the ranking of DALYs calcethffor all ages, both sexes.
However today, depression is already the 2nd caliS¥ALYs in the age category
15-44 years for both sexes combined.

Statistics on MDD patients indicate that:

* Depression is common, affecting about 121 millieoge worldwide.
« Depression is among the leading causes of disahibtldwide.

« Depression can be reliably diagnosed and treatpdnmary care.

* Fewer than 25 % of those affected have accessdctiek treatments.

® Unipolar means one pole, patient is always deptksshile bipolar (two poles) patient is sometimes
depressed and sometimes euphoric.
" http://www.who.int/mental_health/management/degicegdefinition/en/
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At this point it is important to consider the etfe®f MDD on human cognition.
MDD patients have poor concentration and cannoiddeeasily. They become
mentally fatigued when they are asked to read,ystudsolve complex problems.

Memory losses, which may even lead to dementiajrocc

Several different tests for finding out how muclpssion affects cognition lead to
a common conclusion as follows: Depression impaise or less every kind of
cognition. Particularly, MDD seems to impair attenal set shifting regardless of
the age (young or old), or the period of depressimy experience. It can be said
that, depression affects the performance for a \sjctrum of cognitive processes
involving intelligence, problem solving, learningdaspeed (Christensen, Griffiths,
Mackinnon, & Jacomb, 1997). Memory, attention, eiswtor speed and language
stand out as the most affected cognitive functiofdDD (Ravnkilde, et al., 2002).

2.8. Conflict Resolution and MDD

MDD patients cannot overcome interference. In MDdlignts, conflict resolution is
impaired just like all the other cognitive processBET imaging studies show that
depressed patients have blunted activation—compaitbdcontrols—of the anterior
cingulate gyrus during performance of the incongtustroop test which provides
the measurement of how fast one can overcome énégrée (George, et al., 1997). It

can be said that depression severely impairs aunflict resolution” capability.
An example for conflict resolution is provided gnides:

Many depressed or dysphoric patients engage innation about negative self-
referenced thoughts such that this rumination besoan“habit of thought” (Hertel,
2004). Rumination is sufficiently powerful thatirmhpairs the ability to engage in
many tasks of daily life because of its consumiatyre.

(Jonides, 2004).

Hence, for these patients conflict is between tbenstant negative thoughts and the
thoughts which they have to think to pursue thailydactivities.

Conflict resolution constitutes a real problem MDD patients as they cannot
successfully fulfill their daily activities. In tks eliciting conflict or error based

responses, such as the Stroop Task, MDD patients Sthecreased post-error and

20



post-conflict performance, emerging mainly withihet context of emotionally
negative feedback relating to task performance’liftéds & Pizzagalli, 2007).

Erickson, et al., (2005), conducting a series gieexnents on depressive patients
(rapid visual information, pattern recognition meagntest, spatial working memory
test and affective Go/No-Go task), showed that efgwd patients made more
omission errors when responding to happy than tb wards. Moreover they
responded more quickly to sad targets than to htgmggets whereas healthy subjects
showed the opposite pattern for both error andomesp time variables. Therefore,
even if the normative state is characterized bpstpe bias in healthy population,
it's not the case for depressed population. Anoihteresting claim they made is that
unmedicated depression patients show attentioncitdefrather than cognitive
impairments, which can cause their mood-congruad (eing faster to sad targets

than happy targets) (Erickson, et al., 2005).

An fMRI study, where affective facial processingdapressive patients is inquired,
(Frodl, et al., 2007) demonstrated deactivationsA@C, right DLPFC and right
superior frontal cortex in healthy subjects, wherBDD patients failed to show this
deactivation in these areas. This could occur lmzaf the use of different neuronal
strategies in face recognition or because of tloblpm to stop activation in these
areas during emotional tasks. Thus, “In order tonglete the tasks, depressive
patients have to activate certain brain regionsatgreater extent than control
subjects, or that they pay more attention to tloessianuli” (Frodl, et al., 2007).

2.9. MDD'’s relation to ACC functions

At this point, we will inquire how MDD is related tACC functions to understand
how exactly ACC impairments can lead to MDD. In MQatients, ACC volume
seems to be reduced. Bilateral grey matter deficgeen in ACC, especially for elder
depressed patients (Ballmaier, et al., 2004). Aaldktly, neuronal somal size in PFC
(& ACC) is also decreased which means that neurac@bity is 9% diminished in
5™ layer of ACC (Chana, Landau, Beasley, Everall, 8it€r, 2003). Another claim
is that glia cells are also reduced in this areMDD patients. A portion of the

cingulate cortex contains the highest density off bHerminals (serotonin) in a
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region where ACC gets dense projections from AmigydRezawas, et al., 2005).
Functional connectivity analyses also proved thamygdala and pACT are
significantly ‘functionally connected” (Pezawas ei.2005, p.4). In literature
amygdala is generally associated with fear condlitip (& fear memory) and
negatively charged emotions (LeDoux, 2000). ACC amygdala function together
in a feedback loop, and rACC inhibits these nega®motions of amygdala (by
inhibiting amygdala activity)(Pezawas, et al., 2005). In depression, rACC atitin
decreases, while sadness (of patients) increases. €ffect is observed probably
because of decreased activity; because rACC catomger inhibit amygdala’s
negativity. This connection between amygdala andCA€ very crucial in MDD
patients; because if ACC volume is really low in Bllpatients and the neuronal
activity of ACC is also low, this may cause the gagla-ACC connection to
weaken, which in turn will diminish ACC’s inhibitio of amygdala’s negativity.
Because of this chain, the patient may become aygphrhe fronto-limbic circuitry
which has been discussed before is also impontaMDD, because the connection
between ACC and DLPFC may form the connection betwaood and attention (as
in Mayberg’s model). When this connection is somehmpaired, then the person
cannot focus on something, probably this is thearavhy he/she cannot evaluate
his/her feelings, and gets depressed. It is alswvishoy (Kennedy, et al., 2001)—
looking at the changes in brain glucose metabokstar a paroxetin® therapy—
that in depressed patients there exists a proltecortical-limbic circuitry which is
compensated by paroxetine intake.

Finally, there is adequate evidence that genetiegny much involved in this iliness.
(Hirayasu, et al., 1999) showed that when MDD pasichave a family history of

affective disorder, their left subgenual ACC voluare % 24 smaller in comparison
to the MDD patients who do not have a family higtoMoreover Pezawaset al.
demonstrated that SHTTLPR (Serotonin TransportemeGd’romoter Region

Polymorphism) has direct effects on the connegtioftamygdala and rACC.

8 pACC: pregenual ACC.

° Perilimbic PFC and MPFC neurons contribute toitiébition of amygdala (Pezawas et al.2005).
1% paroxetine is an antidepressant of the seleotiratanin reuptake inhibitor (SSRI) type
(Wikipedia).
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In conclusion, it can be said that the ACC perforemsor detection and alerts
prefrontal or limbic circuits depending on the matwf the conflict. Cognitive
conflicts require involvement of prefrontal circaiand emotional conflicts require

the involvement of limbic circuits, which are bdthown to be affected in MDD.
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CHAPTER 3

BEHAVIORAL EXPERIMENTS

Previous chapter showed that emotional conflict mameasured by different kinds
of Stroop tasks and to be able to construct a gtemotional conflict, Word-face
Stroop seems to be the best option, especiallyeifwant to compare healthy and
MDD population both in terms of interference effeatd in terms of valence and
concreteness effects on their capacity to resoiaetienal conflicts. Therefore, in
these experiments we tried to investigate emotioaaflict with a Word-face Stroop
Task, replicating the interference effect whichcisarly shown in classical Stroop
tasks (MacLeod, 1991). On the other hand, as wendichave an adequate Turkish
word list to conduct this experiment, we first tadorm a Turkish word list in order
to use in our Word-face Stroop Task. Moreover, teefmnducting the Word-face
Stroop, subjects first participated in a classi8#doop Task which worked as a
baseline and which helped us to see if there isdififgrence in interference effects
between Word-face Stroop and Classical Stroop betally, while comparing the
results for healthy subjects and MDD patients.

3.1. EXPERIMENT 1: METU TURKISH EMOTIONAL WORDS
According to the dimensional view of emotions, taionensions which primarily
account for the changes in emotion evaluation atence (ranging from unpleasant
to pleasant) and arousal (ranging from calm tote®gi A third one which is less
related is called dominance (ranging from contbli@ in-control) (Osgood, Suci, &
Tannenbaum, 1957).
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In ANEW, the Self-Assessment Manikin (SAM) was deped to symbolize these
three dimensions (Lang, 1980). SAM consisted ofurkg representing each
dimension. Participants rated the words in a 94pswale for each dimension. Over
1000 words are normatively rated in ANEW which gstel of both nouns and

adjectives.

In this experiment, Turkish words are rated in t®iwhthese three basic dimensions
of emotion: valence, arousal and dominance, tolbe ® document the emotional
information they carry. We used the Manikin of Empal Rating (MERT)
developed by Anil llgaz (Appendix A). Using thedgufes and a 9-point scale,
participants rated 198 Turkish words and then mraéings of valence, arousal and

dominance are calculated for each word.

3.1.1 Method:
Participants

45 participants in three age groups, balanced muge participated in this study. 20
young adults (20-35) with a mean age of 2&8® € 3.96) years, 18 middle-age
adults (41-58) with a mean age of 493D(= 5.76) and 7 old adults (60-72) with a
mean of 62.718D = 4.42) voluntarily participated. All of the pampants were

native Turkish speakers.
Materials

Some of the words used in this study are transiatad a subset of words taken from
ANEW and some of them are chosen from a TurkisHigation (Tekcan & Goz,
2005). These words are chosen carefully accordirtigdir frequency (15-444) with a
mean of 81.7 3D = 85.8) and length (3-12 letters). The words astricted to be

nouns.

MERT is an affective rating system which considtgraphical illustrations of a face
sketch, symbolizing the three emotional dimensidiese figures are bipolar scales
with 5 figures representing the values of the s¢Afgpendix A). For valence, faces
range from a happy face to an unhappy face, farsaiadhey range from excited face

to a calm face and for dominance a large facedmtrol) to a small face (dominated)
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figure. In order to indicate their evaluations,tgapants marked one of the 9 squares
right under or in-between these figures.

Procedure

Experiments were run individually. Participantsechfi98 Turkish words in terms of
valence, arousal and dominance using three MERKIbt®) one for each emotional
dimension. Every booklet had same words with déferfigures displayed on the
rating scale. Therefore subjects rated all 198 walndee times in terms of different

emotional dimensions: first for valence, then fayusal and finally for dominance.

3.1.2 Results and Discussion

After the participants rated the words, a databagdS Access is formed and the
mean values of valence, arousal and dominanceadcelated. In Appendix B, 198

words with their mean values of valence, arousdl @minance and their standard

deviations can be found.

From Figure 6, one can realize that valence ratengsdistributed in a balanced
fashion for negative, neutral and positive categgriFor the arousal dimension the
words are mostly neutral or high arousing. Therery one word which is both
negative and low arousing (the word “tembellik”, aneng laziness). From all these
words, we have chosen a subset with neutral arcusalvarying valence along

positive, neutral and negative values for use énWord Face Stroop Task.

8,00

6,007

4,007

Arousal mean

2,007

2,00 4,00 6,00 8,00
Valence mean
Figure 6 2-dimensional space (arousal-valence) of the eam@iinormative rating of 198
Turkish words
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3.2 EXPERIMENT 2: CONCRETENESS

The words which will be used in Word-Stroop Taslowdd also be distributed
equally in terms of concreteness of the words, beea difference between abstract
and concrete words can also be seen, since mdbke aftudies shows that abstract
words can be processed more difficultly than carecveords (Fiebach & Friederici,
2004). Therefore, not only the words’ valence, &lgb the concreteness needs to be
tested in case they have an effect on emotiondlicbresolution. Hence, the words
which are selected from the first experiment wédrent tested according to their

concreteness values.

3.2.1 Method:
Participants

40 participants, balanced in gender, with a mear af 24.85, voluntarily
participated in this study. All of the participawere native Turkish speakers.

Materials

170 words are chosen from the above study (neatmlsing, differently valenced
words). These words are presented to the subjecis IMS Excel sheet, and they
decided how much these words are concrete or absising a 7-point scale. If a
word is absolutely abstract, then they put an “Xider “1”; if the word is definitely
concrete, then they put the “X” under 7; but ifyleannot decide whether the word
Is concrete or abstract clearly, they marked the (16) to which they think the

word’s concreteness value seems to be close (App&)d
Procedure

Experiments were run individually. Participantsechfl70 Turkish words in terms of
their concreteness. Whenever an “X” is entered antell, in another Excel sheet, the
value of that box (1-7) showed up automatically dhdn using those values a
database is formed for each subject and finally ineans for each word are
calculated using MS Excel (Appendix C).
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3.2.2 Results and Discussion

The mean concreteness values of each word arelataildu38 words were rated as
completely abstract, with a mean of 2.&D(= 0.4), 69 words were concrete with a
mean of 6.54 §D = 0.23) and other 63 words were showed to be eretlrictly
abstract nor strictly concrete, with a mean of 4% = 0.93) (Appendix C).

71 (33 abstract, 38 concrete) of these words aosechto be used in the Word-
Stroop Task, according to their arousal and valeneans. All of these words have

neutral arousal means (varying between 4-6).

3.3. EXPERIMENT 3: CLASSICAL STROOP TASK

Stroop Task is a classical experimental design kkieates interference between
word reading and color naming (i.e. Stroop intenfee effect). The quantification of
this interference is measured according to theeddifice between the reaction times
of congruent (e.g. “red” printed in red) versusangruent (e.g. “red” printed in blue)
situations. Subjects conducting this experiment tenreact significantly longer in

incongruent situations compared with the congrsénations.

3.3.1 Method:
Participants

33 healthy right handed subjects (16 female, 17emattween ages 20-33) with a
mean age of 25.24SD = 3.5) years participated voluntarily in this expeent.
Participants had an average of 17.3D € 1.09) years of education and they were all
native Turkish speakers. None of them had a higiblyrain injury, and were not on
any mood-altering medication. Only two of them hekd anti-depressants more
than 4 years ago. None of them had a problem disshing the colors. Same
participants conducted both Classical Stroop andovi@ce Stroop successively.

Materials

Subjects completed the Stroop Task which is deeslom Istanbul University
Medical School, Neurology Department's Neuropsyogygl Lab. The task is
conducted with a paper with colorful rectangles eoldrful words on it. The scoring

is done manually on another sheet where the coamesiwvers are printed for each

28



part. Subjects’ wrong answers are scratched, whespantaneous corrections are
circumscribed. Reaction times are measured witthranometer, starting with a
“start” command and terminated when the subjeqimtd answering for the whole

part.
Procedure

This task consisted of three parts. First, pardictp were presented with colorful
(red, blue and green) little rectangles and wekeddo name the color of these
rectangles as quickly and correctly as possibld, tary were also told that if they
realized that they did wrong, they might correatniiselves spontaneously. Then,
they were shown a list of the words (kirmizi:revitblue, ysil:green) printed in
incongruent ink colors (e.g. “kirmizi:red” printéd blue). Subjects were first asked
to read these colorful words, hence they just thadprinted word (congruent), and
after a very short break they were instructed tmendahe colors of those colorful
words (incongruent). Each of these parts is scom@elpendently as reaction times in

milliseconds, number of correct answer and numbepontaneous corrections.

3.3.2 Results and Discussion

Reaction times (RT)

To measure the difference between RT means of tleeels (rectangle color
reading, word reading and color naming) (Tableallepeated measures ANOVA is
conducted which revealed a significant main efféq®,64) = 265.901 p<.000.
Contrasts reveal that color naming tend to be rtiore consuming (conflicting) than
both rectangle color naming and words reading. lhoee word reading tends to be
the easiest—since there is no conflict—, whereatangle color reading is not that
easy even if there seem to be no conflict. Thiseisause reading is a process which
occurs more automatically and more easily thamgryto find out the color of the

rectangle and than naming that color (MacLeod, 1991
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Table 1RT means of three levels of classical Stroop task

RT
rectangle color naming
word reading
word-color naming

Mean
3332,12
2493,33
5654,85

Std_dev
467,358
371,876
1054,96

Wrong Answers

Again a repeated measures ANOVA is conducted omadhect answer numbers for
rectangle color reading, word reading and coloringr{iTable 2). The main effect of
wrong answer is again found to be signific&2,64) = 7.065 p<.01. This again
means that in incongruent situation (color namisghbjects tend to make more

mistakes than other tasks, and again easiest an¢heavord reading.

Table 2Wrong Answer means for three levels of classicad@t task

Wrong Answers Mean | Std_dev
rectangle color naming | 0,27273 0,57406
word reading 0 0

word-color naming 0,81818| 1,42422

Spontaneous Correction

Repeated measures ANOVA, with three levels agaabl@l3), revealed a significant
effect of spontaneous correcti®i{2,64) = 9.244 p<.001. This also means that in
incongruent situation subjects made more correstitian rectangle color naming

and word reading, and least correction is seeneamord reading task.

Table 3 Spontaneous correction means for three levelsagbadal Stroop

Spontaneous Corrections

Mean

Std _dev

rectangle color naming

0,66667

0,95743

word reading

0,09091

0,29194

word-color naming

1,45455

2,23734
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3.4. EXPERIMENT 4: WORD-FACE STROOP TASK

In the literature, as summarized in Chapter 2, enat conflict is being measured
by creating a conflict between emotional words #relr color or emotional words
(Emotional Stroop, (Gotlib & McCann, 1984) and theumber of occurrence
(Emotional Counting Stroop, (Whalen, et al., 1998hwever, these tasks fail to
generate emotional conflict consistently, becailmsy tactivate both cognitive and
emotional parts of the system. To be able to measunotional conflict, one needs to
create a task where the conflict activates emotioetvorks exclusively. The Word-
face Stroop (Haas, et al., 2006), which we conduatethis study, is such a task
where the conflict is between “emotional” words dachotional” faces. The subjects
are asked to tell the emotional state of the gwend (positive, neutral, negative)
while the words are displayed on emotionally affecfaces. In congruent situations,
positive words are shown on positively affectiveefs negative words are shown on
negatively affective faces; whereas in incongrusitiiations positive words are
shown on negatively affective faces and vice ver$e novelty of our task in this
study is due to the use of a brand-new Turkishctffe word list and manipulation
of valence as well as concreteness of the words.

Hypotheses:

The first hypothesis predicts the fact that peoglev down when they face a
conflicting situation regardless of the nature loé tonflict, be it emotional or not.
Hence, the response times for the incongruenttets (e.g. negative word on a
happy face) should be significantly higher thanrgponse times for the congruent
situations (e.g. positive word on a happy face) gtnednumber of correct response
should be less in incongruent situations than thegent ones, as showed in the

previous studies (Haas, et al., 2006).

The second hypothesis is that positively valencedds will be advantageous in
response latencies and data accuracy, since mbgitiglenced stimuli generally and
automatically facilitate word recognition. Thisugtion may occur because positive
schemata arenore readily cuedwhen the network activation increases (Kuchinke,
et al.,, 2005). It can be understood that the nawmattate is characterized by a

positive bias (Erickson, et al., 2005)Moreover, this may be the case since
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participants are typically more distracted by nagastimuli as compared to neutral
or positive stimuli (van Hooff, Dietz, Sharma, & Bman, 2008).

The third hypothesis is about the concretenesstefi@e expect to see the typical
word concreteness effect for the neutral data ésitiis effect is not very well
understood for emotionally valenced words), whiakams that subjects are expected
to show more response latency to the abstract alewtyrds than to the concrete
neutral words. On the other hand, as it is not \@egar in the literature that how
concreteness effect occurs in emotionally valengetds, we cannot have a lucid

idea whether this effect will show itself in ouskaor not.

3.4.1 Method:
Participants

33 healthy right handed subjects (16 female, 17emadtween ages 20-33) with a
mean age of 25.24SD = 3.5) years participated voluntarily in this expeent.
Participants have an average of 17.3D € 1.09) years of education and they were
all native Turkish speakers. None of them had #tysof brain injury, and were not
on any mood-altering medication. Only two of thead lused anti-depressants more
than 4 years ago.

Design

To show the basic congruency effect, initially argé samples t-test is done. Then,
to measure the difference between congruent, imro@mng and neutral cases, repeated
measures ANOVA with one factor and three leveleasducted. At the end, the
whole data is analyzed with a 2 (congruency: coeguincongruent) X 2 (valence:
positive, negative) X 2 (concreteness: abstract, concrete) repeagbunes design,
to be able to see the effects of valence and ctermess with congruency. Moreover,
to be able to inquire and understand more aboutirttezactions between these
factors, paired samples t-tests are conducted aeparfor different pairs of these

categories.

" Neutral stimuli are thought to be a baseline @skthey cannot be compared to others, since they
have no incongruent case.
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Materials

96 words (32 neutral, 32 negative and 32 positive)used in this experiment. 71 of
them were extracted from Experiments 1 & 2 and £3hem are taken from a
database of Turkish Affective Word Norms with SAMrmhed by Mark Ashton
Smith in Bilkent University, Department of Psychgjo All of these words’
frequencies, lengths and emotional dimension valuese controlled. Their
frequencies have a mean of 973D 80.3); their length have a mean of 5.8DE
1.4). 48 of these words are abstradt 2.28,SD = 0.47) and 48 words are concrete
(M = 6.58,SD = 0.29). The emotional valence scores are aswslltor positive
words:M = 7.29,SD = 0.49, for negative word$l = 2.89,SD = 0.79 and for neutral
words: M = 5.57,SD = 0.62. The valence levels differed significarfilgm each
otherF (2, 93) = 369,690MSe= 157.528. The arousal levels for 16 positive a&ustr
(M =5.34,SD = 0.62), 16 positive concretd(= 5.39,SD = 0.29), 16 negative
abstract M1 =5.5,SD = 0.73), 16 negative concretd £5.57,SD = 0.49), 16 neutral
abstract i =5.28,SD= 0.41) and 16 neutral concrete worls%5.01,SD = 0.5) did
not differ significantlyF(5, 90) = 2,2MSe= 0.62. Hence the words are manipulated

on the valence axis, but were neutral and not nattiggd on the arousal axis.

Affective Faces

Faces in the background were chosen from “The Rtodu Aging Lab Face
Database” (Minear & Park, 2004). 4 happy, 4 sad4néutral faces, each having 2
male and 2 female samples, are selected. Thesegsdre resized to be compatible
with E-Prime and their color values are rearranggednake sure that they do not
attract attention needlessly (Appendix D).

Procedure

The subjects were asked to judge the emotionalngalef the words (positive,
negative or neutral) which appeared on a backgrahming the affective faces
(happy, sad or neutral). Each subject responddtiree types of trials: congruent
cases, incongruent cases and neutral cases. Inuemngituations positive words are

shown on positively affective faces, negative woate shown on negatively
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affective faces; whereas in incongruent situatipositive words are shown on

negatively affective faces or negative words amshon positively affective faces.

Subjects saw 32 neutral (neutral word on neutred)fa64 congruent (32 positive
word on positive face, 32 negative words on negaface), 64 incongruent (32
positive words on negative face, 32 negative wordpositive face). They saw each
word twice either in congruent or incongruent sepi (e.g. the word “melek” -

“angel” - shows up both on a positive face as coegt and later on a negative face

as incongruent). Hence they answered to 160 stiolesisting of words on faces.

The stimuli were shown on a gray background at#drger on a personal laptop. The

software program E-Prime was used to design therarpnt.

At the beginning participants were instructed then they see a fixation point they
need to focus on that point. When they see a Waxd;fthey were supposed to
answer using the keyboard indicating their judgmanthe word’s valence. It was
emphasized that they should answer according tavtrds’ valence not the faces’
valence (see Appendix E). The flow of an experimsggsion is summarized in

Figure 7.

Moreover, to be able to provide the most efficiemflict between the words and the
faces, the words were printed in gray, and theesiibjwere seated approximately 60

cm away from the computer screen.

Participants first saw a fixation point during 1508, and then observed the stimuli
during 2000 ms (congruent, incongruent or neushbwing up randomly). They
tried to evaluate the valence of the words as &t as correctly as possible.
Slides—consisting of words on faces—remained orstiieen during 2000 ms until
the subjects indicated their response. They regabital the trials using the marked
keys on the keyboard using yellow sticks with aspdign, minus sign and an empty
one (L for positive, S for negative and Y for nalitrespectively). All participants
have been instructed that they should use thet hgnd’s index finger and were
warned carefully that they should not lean themdagainst the keyboard in order to
prevent faster responses because of their hanoiséreéss to the keys. Before they

begin to the experiment they first practiced thektaith the experimenter being
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careful for all these instructions; and then theg ft alone to complete the 10
minute task. After the participants completed #sktthey were given a debriefing.

Congruent stimuli

with sad face &

negative word (“toz”)

Incongruent stimuli

with happy face &

negative word

(“sivrisinek”)

Neutral
stimuli
with

neutral

face &
160 Trials neutral
word
(“6rdek™)

Figure 7 The flow of an experiment session
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3.4.2 Results and Discussion
Congruency Effect

Reaction Times

First of all, to show the classical interferencief displayed by all kinds of Stroop,
a paired samples t-test is conducted comparing nieans of congruent and
incongruent cases, which revealed clearly thiscefte(1, 32) = -4.232 p<.001

(Figure 8). This result exposes that congruent dtimaused subjects to response

significantly later compared to congruent stimas,expected.

1360 *

1340

1320

1300

H congruent

1280 _
M incongruent

1260

1240

1220

Figure 8 Reaction Times for congruent and incongruent stimuli

Correct Response

A paired samples t-test, to measure the differdmeteveen correct responses for
congruent and incongruent situations, revealedpheicipants made more mistakes
in responding to incongruent situations, therefooerect response rates are higher
for congruent caseag1, 32) = 2.824 p<.01 (Figure 9).
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Figure 9 Effect of congruency (Correct Response rates for m@mmg and incongruent situations)

Congruent-Incongruent-Neutral

To be able to see the difference between the mefosngruent, incongruent and
neutral stimuli, repeated measures ANOVA (one factmngruency) with three
levels (congruent, incongruent and neutral) is coted. ANOVA revealed a
significant main effect of congruendy (2, 64) = 30.35512 = .487 p<.001 (Figure
10). Pairwise comparisons showed that all threel¢ediffered significantly from
each other. Interestingly, for the neutral stimplyticipants were much slower than
both congruent and incongruent, contrary to othgodp tasks. This should be
because of the fact that they have trouble in ptathe neutral word on a negative-

positive scale, in their minds.
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Hincongruent
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Figure 10 Effect of congruency (Reaction times for neutrahgmient and incongruent situations)

Congruency-Valence-Concreteness

A repeated measures ANOVA with RT’s of congruencgngruent/incongruent),
valence (negative/positive), and concretenessr@istoncrete) factors is conducted
to measure the mean differences, which revealedgrifisant main effect of
congruencyF (1, 32) = 17.8537 = 0.358 p<.001 and valende (1, 32) = 9.341% =
0.226 p<.01 (Figure 11), but no significant maifeef of concreteness (1, 32) =
1.1931? = 0.036 p = 0.283. Hence, subjects were slower intirggto incongruent
words than congruent words (as also shown for géata above). Moreover, they
were quicker while responding to positive wordeatthan negative words which
can be explained with the fact that positive wdndse an advantage in recognition
as shown in previous studies (Kuchinke, et al. 5200
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Estimated Marginal Means of MEASURE_1

1.340—
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1.280—
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N —

I
1

congruent incongruent

Figure 11 Congruency vs. Valence

valence
negative

positive

Concreteness effect proved to be significant onhenva paired samples t-test is
conducted on RT’s of neutral words (on neutral $adg1, 32) = 6.818 p<.001. This

fact revealed that subjects were significantly slowvhile responding to abstract

neutral words compared to concrete neutral wordghe other hand this was NOT

the case for negatively or positively valenced vgqffeigure 12).

1550
1500
1450
1400
1350
1300
1250
1200
1150

M abstract

M concrete

Figure 12 Effect of concreteness for only neutral words
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Interaction between congruency valence and conwsse

Even if there seem to be no interaction betweesethbree factors, when repeated
measures ANOVA is conducted separately for absteaad concrete stimuli,
interaction between congruency and valence sedm & close to be significant for
abstract stimuli, but not for concrete stimuli (gtwal interaction for abstracE (1,
32) = 3.538 p=.069; for concrete: (1, 32) = .033 p= .857). This non-significant
interaction between congruency and valence forratistvords can also be clearly
seen from Figure 13, since when a paired sampiest is conducted just between
negative abstract congruent and negative abstnachgruent stimuli, there is no
significant effectt (1, 32) = -.344 p<.001; whereas when this testoisdacted for
positive abstract congruent and positive abstramrigruent this effect is significant
t (1, 32) = -3.379 p<.01. All these facts reveal tftta¢ congruency effect is
particularly significant for positive abstract wesrdhence subjects tend to be
significantly quicker for the congruent stimuli esmlly when the words have a
positive valence, compared with the positive alostircongruent cases. One should
not forget that this case is only valid for abstramrds. When the words are

concrete, there is no sign of this kind of intei@tas can be seen from Figure 14.

1400

1350

1300 -

M congruent

1250 - :
M incongruent

1200 -

1150 -

negative positive

Figure 13 Reaction times for congruent and incongruent casesbtract negative anébstract positive words
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H congruent

M incongruent

negative positive

Figure 14 Reaction times for congruent and incongruent casesohcretenegative andoncrete positive words

3.5. EXPERIMENT 5: CLASSICAL STROOP & WORD-FACE STR OOP ON
DEPRESSIVE PATIENTS

In the previous chapter it is emphasized that c=poae patients have trouble in
resolving not only cognitive conflicts but also ¢aaspecially) emotional conflicts.
To be able to see the difference between the betaviesults of healthy subjects
and of depressive patients on conflict resolutwe, conducted both of the Stroop
Tasks (classical Stroop and Word-face Stroop farsueng cognitive and emotional
conflict resolution, respectively) mentioned abowealepression patients who are not
yet medicated.

Hypotheses:

As it is explained in the previous chapter; sincBMpatients have a problematic
interaction of cortical and limbic pathways in thiefain, their ACC does not seem to
inhibit amygdala’s negativity adequately, and ththese patients experience constant

negative thoughts which affect their cognitive shesven in neutral situations.

Therefore, in the classical Stroop, we expect ® gegeneral slowness in MDD
patients compared to healthy population, when wapaoe the interference effect
(interference effect = RT’s of incongruent — RTfscongruent trials) means. As for
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the congruency effect, which is expected to be seéme Word-face Stroop task, we
may not be able to see the significant differenetwben the congruent and
incongruent stimuli in patients as we did in healplopulation, since patients cannot
even have an awareness of the fact that same \appsar once as a congruent and
then as an incongruent stimuli; rather they jusil@ate the words influenced by their
constant negative state without realizing that these a word twice. This
interpretation comes from the fact that during dhimg, normal population always
reported that a word appeared more than once, lewexcept two of them (two
“medicated” MDD patients), depressed patients dai mention such a thing
probably because they did not realize this fact.

Moreover, the effect of positively or negativelyleraced emotional words in MDD
patients and the concreteness effect of these Istivilube different when compared
to healthy population. For instance, based on tattafe go/no-go task to depressed
patients conducted by (Erickson, et al., 2005),m&y expect to see that depressive
patients react quicker to negative stimuli compdacegositive stimuli, which is the
exact opposite of what is found in Experiment 4vabtor the healthy population.
Hence it is also expected that for patients withIDMEhe positive bias seen in normal
subjects is not expected, rather the patientsh&lin a continuous negative mood,
and therefore their state could be characterizedabyegative bias rather than
positive. Or it is also possible that they do netre show any difference between
positive and negative words, exactly because ofsdmae reason (i.e. continuous

negative thoughts).

3.5.1 Method:
Participants

18 depressive patients with a mean age of JI5=(9.67), Hamilton Scofé of 20.8
(two missing scores and one medicated servicenipaad years of education of 9.6
(SD= 3.9) participated in the classical Stroop Task.

12«Hamilton Depression Rating ScaléHDRS) or HAM-D , is a 21-question multiple choice
questionnaire that clinicians may use to rate #westy of a patient's major depression. The
questionnaire rates the severity of symptoms oleskirv depression such as low mood, insomnia,
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20 depressive patients with a mean age of 3821« 8.5), Hamilton Score of 20.5
(two missing scores and two medicated service mtend years of education of
10.1 ED= 3.56) participated in the Word-face Stroop task.

These patients were all newly diagnosed as depressgnce were unmedicated,
except the two who were staying at hospital's patch service. One of them does
not respond to medication, and is going to have deain stimulation as cure; and
the other one is severely suicidal.

Since Hamilton scores were showing that half of paéents were not in a major
depression—since their scores were lower than 2@6- depressive subjects, who
participated in Word-face Stroop task, are splitoirtwo subgroups as minor

depressives and major depressives.

Depressive patients, with Hamilton scores lowentB@ (we called them as minor
depressives in this study), were 10 persons, withean age of 31.65D =8.59),
Hamilton Score of 15.37 (two missing scores) anary®f education of 10.5D=
3.65).

Depressive patients, with Hamilton scores highantB0 (major depressives), were
again 10 persons, with a mean age of 28R £ 8.79), Hamilton Score of 25.62

(except two medicated service patients) and ydagducation of 9.53D= 3.57).

Design

First of all, without comparing the results to natnpopulation, same statistics for
both classical Stroop and Word-face Stroop were alsnducted for depressed
patients, as was done for healthy population. Tis¢sestics were conducted on 20

patients, without regarding their level of depressi

Subsequently, in order to show the general slowa#sst, the congruency score is
calculated by subtracting the mean RT of congrumages from mean RT of

incongruent cases for each subject (both healtdydapressive patients). This time,

agitation, anxiety and weight loss. The questiornai presently one of the most commonly used
scales for rating depression in medical reseaitutty://en.wikipedia.org/wiki/Hamilton_Scaf¥)()
The one which is used in this study was 17-quegtioa-to-face questionnaire, in Turkish.
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patients’ level of depression was regarded andéére patient group was split into

two, to conduct the statistics. Then, paired samptest is conducted to measure the
difference between the means of normal populaticcosigruency scores and

depressive patients’ scores. These paired samglestst are conducted for the

following pairs: 20 depressive patients — 20 healteople, 10 major depressive

patients — 10 minor depressive patients, 10 magprekssive patients — 10 healthy
people, 10 minor depressive patients — 10 heakiopig.

Materials

Exactly the same materials as in Experiment 4tHerclassical Stroop and the Word-
face Stroop, are used in these experiments. Thedifiérence was the conduction

of Hamilton Rating Scale for Depression.
Procedure

Again the same procedure, as in Experiment 4, is far these experiments;
however, before participating in both Stroop tagiajents had to answer Hamilton

questions in order to understand their level ofrdegion.

3.5.2 Results and Discussion
The Classical Stroop

Reaction times (RT)

Repeated measures ANOVA is conducted to measurelitfegence between RT
means of rectangle color reading, word readingaol naming. ANOVA revealed

a significant main effect (2,34) = 201.030 p<.001. The results reveal thiepts,

as healthy population, are slower in color namimantboth rectangle color naming
and word reading. Moreover word reading tends tahseeasiest, as there is no
conflict; whereas rectangle color reading is nat #asy even if there seem to be no

conflict.

3 These 10 heatlhy people are the first 10 of 3&imeaeople who participated in Experiment 4.
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Table 4Reaction time means for three levels of classicaldptfor depressive patients

Wrong Answer

RT's

Mean

Std_dev

rectangle color naming

4191,11]

695,869

word reading

3375

629,988

word-color naming

7516,67

1323,02

Again a repeated measures ANOVA is conducted omtlbag answer numbers for
rectangle color reading, word reading and color ingmThe main effect of wrong
answer is again found to be signific&(2,34) = 15.341 p<.001. This again means

that in incongruent situation (color naming) sulbgetend to make more mistakes

than other tasks, and again easiest one was thiereading.

Table 5Wrong Answer means for three levels of classicad@t for depressive patients

Wrong Answers

Mean

Std_dev

rectangle color naming

0,22222

0,54832

word reading

0,11111

0,32338

word-color naming

1,33333

1,13759

Spontaneous Correction

Repeated measures ANOVA, with three levels agawealed a significant effect on

spontaneous correctidt(2,34) = 15.125 p<.001. This also means that iongcuent

situation subjects made more corrections than mgt#acolor naming and word

reading, and least correction is seen in the weading task.

Table 6 Spontaneous correction means for three levelsagbadal Stroop for depressive patients

Spontaneous corrections

Mean

Std_dev

rectangle color naming

1,11111]

1,60473

word reading

0,16667

0,38348

word-color naming

2,5

1,46528
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General Slowness

The general slowness is obviously seen in the iclsStroop task, as expected.
Depression patients (major or minor) were signiftbaslower compared to healthy
population in all of the categories: rectangle calaming, word reading and color
namingt (1, 17) = 3.9 p<.01f (1, 17) = 4.037 p<.01f (1, 17) = 3.5 p<.01,

respectively.

No significant effect is seen when a t-test is cmted between healthy and

depression population’s wrong answers and correutsdiers.
The Word-face Stroop

Congruency Effect

Reaction Times

In order to see if the classical interferenceaféists in the patient group, a paired
samples t-test is conducted comparing the meaosngfruent and incongruent cases,
which did NOT reveal this effe¢t(1, 19) = -.785 p = .442 (Figure 17). Even if there
seem to be a tendency towards responding laternéongruent stimuli, this
difference is not significant.

1440
1420
1400
1380
1360 -
1340 -
1320 -+
1300 -
1280 -
1260 -
1240 -+

M congruent

Hincongruent

Figure 15Insignificant congruency effect on depression pesie
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Correct Response

A paired samples t-test, to measure the differdmeteveen correct responses for
congruent and incongruent situations, revealedigwificant difference (1, 19) =
1.731 p = .1 (Figure 18).
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Figure 16 Correct response rates for congruent and incongatienuli for depressed patients.

General slowness

The paired samples t-test conducted between 10rndapressive patients & 10
minor depressive patients and between 10 majoredspwe patients&10 healthy
people revealed a significant mean differencél( 9) = -2.543 p<.05; (1, 9) = -

2.406 p<.05 respectively); whereas the differenoesveen 10 minor depressive
patients&10 healthy people and 20 depressive [a&20 healthy people were not

significant.

Interestingly these significant differences are Ibetause major depressive disorder
patients were slower in incongruent cases than miepression or than healthy
population. The difference was that the congruesftsct seen in healthy population
(they were faster in responding to congruent csas incongruent cases) turned out
to be exactly the opposite for major depressioreptt, i.e. MDD patients responded
faster to incongruent stimuli than congruent ofdwt’'s why the mean congruency
score (incongruent RT’s — congruent RT’s) for MD&tipnts was- 20.566, whereas
this score was + 26.445 for healthy population.sTémme effect is seen between

minor and major depressive disorder patients, nsimoean congruency score was +
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38.05. This is a brand new result, which was nethsa any of the previous studies,
because it is the first time this kind of Stroogdmducted to depression patients.

Congruency-Valence-Concreteness

When a repeated measures ANOVA is conducted ore@fedsion patients (minor &
major together), only valence seems to have afiignt effectF (1, 19) = 6.226)°

= 0.247p<.05. This effect has no difference when compaoedealthy population,

since depression patients too seem to respond fasteositively valenced words
than negatively valenced words. Congruency and reteess, however, did not
exhibit any significant effect{((1, 19) = .61%*=0.031 p =.442);F (1, 19)

= .3231? = 0.017p = .576, respectively).

On the other hand, when the repeated measures AN®¥YAnducted on 10 major
depression patierfs with Hamilton Scores more than 20, none of theffects
mentioned above were significant. (ValenEe(l, 9) = 1.12912 =0.111p = .316);
concreteness® (1, 9) = .153? = 0.017p = .705; congruency (1, 9) = 2.339 n?
= 0.206p = .161. 10 subjects may not reveal a significffiect on any of these
categories, but at least the tendencies can beipedc MDD patients tended to be
faster in incongruent stimuli than congruent stimulhich is the opposite of the
healthy population as mentioned above. It seentsthleacongruency effect could be

significant if more MDD patients could have beentipgated in this study.
Interactions

Repeated measures ANOVA conducted on 20 depregsadients exhibit no
significant interactions between three factors (gaency, valence or concreteness).
However, when the same statistics is conducted @major depression patients
there seem to be an interaction even if it is rgtiBcant. It seems that if the number
of the participants would be higher, concretenesalavhave been in an interaction
with congruency and valence (valence-concretemgsgaictionF (1, 9) = 2.26%? =
0.201p = .166; congruency-concreteness interactio(t, 9) = 2.295> = 0.203p =
.164).

*1n ANOVA's done with the subsets of depressivetsepis (10 major, 10 minor) Bonferroni
corrections were applied.
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Interestingly, while in normal subjects the intéi@as seem to exist for abstract
words, for depressed patients the situation isrethes opposite: MDD patients show
the interactions in concrete words. When a pai@tpies t-test is done between
congruent-negative stimuli and incongruent negattienuli (both for concrete

words), the result is too close to be significarftt, 9) = 2.164 p = .059. This means
that MDD patients are slower when they face coecregative words when these
appear on congruent stimuli compared to concregathe words appearing on

incongruent stimuli (Figure 19). This interacti@niot seen for abstract words.
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Figure 17 The interaction between congruency and valenceooaorete words.
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CHAPTER 4

GENERAL DISCUSSION

In the classical Stroop task and the Word-facedptriask, presumably dissociable
levels of conflict resolution was measured—cogeitand emotional, respectively.
The classical Stroop task worked as a baselined&pdayed the congruency effect
clearly, since congruent stimuli was significantifferent from the incongruent
stimuli. The Word-face Stoop we have developed gsoved to be a good
measurement of emotional conflict as it could shdve congruency effect
significantly just as the classical Stroop, buamemotional level. Besides showing
that normal population was slower in respondingntmngruent stimuli compared to
congruent stimuli, our Word-face Stroop also showieat people were reacting
faster to positive words rather than the negativeeutral ones. Even though the
words’ concreteness features did not show a sggmfi effect on the evaluation of
emotionally valenced words, this typical effect wseen in responding to neutral
words, as expected. When the Word-face Stroop isdwtied to depressive
participants, however, the congruency effect wdssigmificant, and moreover when
the depressive group is split into two, as minod anajor depressives, major
depressive disorder patients showed an oppositeeney towards responding faster
to incongruent stimuli. The positive bias for ematlly valenced words seen in
normal population is also seen in depressed patighén the level of depression was
disregarded; on the other hand, when the levelepfeksion is regarded (when the
statistics are done for 10 MDD patients), MDD patisedid neither show a positive

bias, nor a negative bias for emotionally valencedvords.
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4.1. Congruency Effect of cognitive and emotional t&op tasks on normal
population

Both in classical Stroop (cognitive conflicts) andhe Word-face Stroop (emotional
conflicts) a significant effect of congruency wasumd comparing the mean

differences of reaction times and of correct respsnas expected.

In the classical Stroop, people were slower in@agpg to incongruent stimuli than
to congruent stimuli as well as the baseline catere they named the colors of the
rectangles. Rectangle color naming was more timeswoing for subjects than
reading the color names, and "This is becauseéharaseof words and letters, the
association between the idea and name has takea gdaoften that the process has
become automatic, whereas in the case of colorpi@haes we must by a voluntary
effort choose the name"”, as McLeod quotes JamesekltkCattell in his review
paper (1991). Hence we replicated the earlier figsliconcerning the Stroop (or

interference) effect.

Considering the emotional Strogyen though it was hard to create a pure emotional
conflict, this design, where the conflict is betwesmotionally valenced words and
affective faces, proved to be a good instrumentifeasuring the emotional conflict
resolution. Hence our first hypothesis is confirmetiich stated that the RT’'s and
the correct responses of congruent compared taogroent stimuli would display a

significant difference.

When we compared the RT means of congruent incengrand neutral stimuli

however, we interestingly found that people wegniicantly slower in reacting to

neutral stimuli (neutral word on neutral face) thancongruent and incongruent
stimuli. This could be because it was hard to makiecision about the valence of a
neutral word, and this hard decision making proeeast have caused the revealed
latency. Another interpretation might be broughtvard due to an assumption we
made: In our Word-face Stroop, neutral words alwegyseared on neutral faces, we
assumed that subjects would realize this fact asgand faster just evaluating the
face. However, while debriefing, none of the pdpaats reported that this case

facilitated the detection that a word is neutrddey were not even aware of it.
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Yet on another front, this effect may also be exygd by facilitation. In congruent
cases there was obviously a facilitation broughtheyaffect of the faces, providing
an emotional backdrop. Even in the incongruentsibas, affective faces must have
had an effect which somehow facilitated evaluatbbthe superimposed words when
compared to neutral faces which did not evoke angt®n. Hence, when the faces
are neutral, it is very probable that there wassigm of facilitation and therefore

response latencies occurred.

4.2. Positive-Negative Asymmetry Hypothesis & Coneteness Effect

Our second hypothesis, stating that the positiveutit would be more advantageous
than negative and neutral ones, is also confirmadee subjects responded
significantly quicker to the positive words thae thegative words.

On the other hand, concreteness effect was noffisgmt when the words are
emotionally valenced. However neutral words showhb@ typical effect, as

participants significantly slowed down while resdomg to abstract neutral words
compared to concrete neutral words. Thus, thigéphcation of the previous studies

regarding the concreteness effect.

4.3. Interactions

As for the interactions between congruency, valeara#® concreteness, even though
we did not find a significant interaction betwe&ede three factors, or a significant
effect of concreteness, when analyses were doregatefy for concrete and abstract
words, we showed that there could be something AN@®uld have missed. What
ANOVA missed was the interaction between concretgnealence and congruency
which is only significant for the positively valesit abstract words. Hence,
concreteness has an effect on congruency onlydsitipely valenced words, since
participants, as expected, responded faster tdiywsind abstract words appearing
on positively affected faces (congruent) compam@gasitive and abstract words
appearing on negatively affected faces; howevey theé not show this significant
congruency effect on negatively valenced abstractig; neither for any emotionally

valenced (positive or negative) concrete words.
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This effect of concreteness appearing only for tpedy valenced words, could be

because of the faster processing of positive wondspared to negative words as
discussed in Chapter 2 (Kuchinke, et al.,, 2005).d Apverhaps that is why

concreteness effect can only be seen when the vaoedgositively valenced (Tse &

Altarriba, 2008).

On the other hand, the fact that this effect wdg eaen for abstract words, but not
for concrete words can be explained by stating thatsubjects recall better the
concrete words than the abstract words (Fiebachri&@dgrici, 2004), therefore the
difference between congruent and incongruent cheesme larger since abstract
words need more attention and subjects face a bogdlict as they resolve more
difficultly the conflicts involving abstract words.

4.4. Performance of the Unmedicated Depression Patits
The classical Stroop Task

Depression patients, without regarding their lefalepression, showed a significant
difference between the RT’s, wrong answers andected answers for three
different categories (rectangle color reading, warading and color naming), just as

in normal population.

Moreover, patients were also significantly slowerreacting to these categories
compared to normal population, as expected. Howeker difference was not seen

in wrong and corrected answers.
Therefore, the general slowness effect which wastinesized is confirmed.

The Word-face Stroop Task

Depressed patients did not show any significarfeihce in RT’s of congruent and
incongruent cases, nor in correct response rately. v@lence showed a significant
effect. Despite the fact that there was no sigaificeffect of congruency or
concreteness, the patients were faster in respgrtdirpositively valenced words,
similar to the normal population. This latest résuhs not expected. However, when
the same statistics were conducted on major depeesBsorder patients, with

Hamilton scores higher than 20, there was no saamf effect of valence.

53



It is clearly understood that the level of deprasss a major confound in conducting
these kinds of experiments; because when the dagaregroup is split into two
subgroups as minor depressives and major depresshe differences between the
congruency scores between these subgroups werticsigtly different. What is
more, MDD patients’ congruency scores were alsaifsogntly different than
normal population, whereas minor depressive patidid not show any difference

when compared to the normal population.

MDD patients were interestingly faster in respogdio incongruent stimuli contrary
to normal population who were faster in respondmgongruent stimuli, although
this difference was not significant. However, min@pressive patients also showed
a tendency to be faster in responding to congreemuli like healthy subjects. On
the other hand the tendency leads to the specul#tiat if the number of MDD
patients participated in this study could be higlieese statistics could have turned
out to be significant. This finding may be intejgct such that, the ‘conflict' effect
created by our task is absent in the MDD populatiime question that 'Why the
MDD population does not respond to the emotionalflad?' brings out important
issues beyond the scope of this thesis. Still, e that the task created through this
study is strong enough to capture emotional diffees between healthy and

diseased populations.

We hypothesized that patients would show an inBaamt effect of congruency

since they were in a continuous negative mood amtdn they would not even be
aware of the fact that they see a word twice—omnca congruent and once in an
incongruent case. MDD patients showed an insiganiftic congruency effect,

according to this hypothesis; however we did ngbeex their tendency towards
being faster to incongruent stimuli. Another reasbthis result may be the fact that
unmedicated depression patients display an attedigdicit which leads to a mood-
congruent attentional bias (Erickson, et al., 200%)s actually means that as MDD
patients are continuously in a negative mood, héimeeongruent mood for them is
negative. They may be slow to incongruent stimeicduse they have an internal

conflict with positive stimuli and their own inteahnegative state.
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Another explanation for this opposite result may chee to the observation that
healthy people and MDD patients show opposite patté neuronal activities in
ACC and DLPFC (Frodl, et al., 2007), but this ispmssible to verify through our

observations which were done only behaviorally.

On another front, opposite results in interactibesnveen congruency, valence and
concreteness have also been attained across thieyresad MDD populations in our
study. In MDD patients, the concreteness effecteapgd on concrete negative
words, while for the healthy population this apgelon abstract positive words.
This result could be interpreted as a signal ofatieg bias in MDD patients contrary
to positive bias in healthy people (Erickson, et 2005). Perhaps this result is seen
because negative concrete words “differ from ra¢wir positive words as a function
of mental imagery” as shown in a lexical decisiaski recording ERP (Kanske &
Kotz, 2007).

4.5. Limitations of the Study

One major limitation is that in the word face Sposk, the words were always
appearing on the same faces (e.g. the word “todtiqt”) always appeared on the
“2" sad man” face, as a congruent case) although toevstimuli’'s appearance
was random. Although unlikely, this might have asome affective faces to draw

more attention and create differences in reactmops.

Another limitation is the difficulty of finding unedicated depressed patients in such
a short period of time. The 20 patients participgtin our study are not all major
depressive disorder patients which significantlyfeettd the results of our

experiments.

Moreover, it would have been better to administemaod test before normal
subjects take both kinds of Stroop tasks, sincg tiay temporarily be in a euphoric

or dysphoric mood.

In order to understand how MDD patients actuallycpere the words, same words,
evaluated by normal population in Experiment 1, usthoalso be evaluated by
depressive patients, preferably right after the&irtests. Therefore, it would be
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more satisfactory to correlate and interpret theeob response rates of the patient

group according to their own word evaluation result

56



CHAPTER 5

CONCLUSION

In this study we investigated how conflict resadatioccurs both cognitively and
emotionally in healthy and depressed populatioh®. main aim of this thesis was to
construct a task to successfully quantify emotiooahflict resolution, while
manipulating the valence and the concretenesseofvtirds and controlling arousal,
word frequency and word length. After the task wascessfully tested on a normal
population, it is used to measure MDD patientsfg@@nance on resolving emotional
conflicts, in order to understand and learn mo@uabow they were impaired.

In Experiment 1, we constructed a Turkish word kbasa in terms of three
dimensions of emotions (valence, arousal and damo@)a After we selected
appropriate words (with neutral arousal, variabédemce)for our 4" Experiment,

Experiment 2 was conducted to determine these Wwootireteness values.

In Experiment 3, a classical Stroop test was adstered to normal population for
measuring cognitive conflict resolution. The reswltere as expected. Subjects were
significantly slower in incongruent cases when carmed to congruent ones,
moreover the error rates for incongruent stimuliravalso significantly different
from congruent stimuli, as all previous studieswbmnflict resolution and Stroop

tasks showed.

Our newly designed Word-face Stroop task has praeetle very successful in
creating an emotional conflict between congruentd ancongruent cases, in

Experiment 4. Participants were significantly slowe incongruent cases than
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congruent cases, just as in the classical Strosip taut this time in an emotional
state. The significant differences not only emdrge reaction times but also in
correct response rates, subjects made more mistakesponding to incongruent

situations compared to congruent ones.

What is more, Experiment 4 also showed that peogdeted faster to positively
valenced words rather than negatively valenced,caesvas hypothesized. On the
other hand, the concreteness effect was not seemotionally valenced words, but
was only seen for neutral stimuli. The interactioesealed interesting results,
however. Healthy subjects showed a greater congyuesifect on positively
valenced abstract words than negatively valencestirati or any concrete words.
Therefore, even if the effect was not directly seenANOVA, when the statistics
were done separately, concreteness seemed to haféeat on resolving emotional

conflict.

Experiment 5 was composed of both the classicaloftand the Word-face Stroop
tasks, conducted on depression patients. The sesullhe classical Stroop task, were
as expected: Patients were significantly slowerinoongruent situations and
moreover they were also significantly slower comepato healthy population but

only in terms of reaction time, not with respectwmng or corrected answer rates.

The results were astonishing in the Word-face $itrtask, because there was not
only a significant difference between healthy anBMpopulations, but there was
also a significant difference between minor andamdgpressive disorder patients.
Even if the results did not show any difference whee statistics were done on 20
depressed patients, disregarding their level ofeds; when patients’ level of
depression was regarded, we observed that the wemgy scores for MDD patients
were significantly different compared to healthydaninor depressive populations.
MDD patients showed an opposite pattern in reactmghe Word-face Stroop
stimuli. Even though the difference was not yen#igant (the number of MDD
patients conducted this task was not adequate dw shsignificant result, but the

tendency showed that it might be if the subject bemwvas higher), they seem to
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respond faster to incongruent stimuli rather thangctuent ones. This result is not
compatible with previous studies based on othezdygf emotional Stroops.

Another opposite and interesting result which wgairanewly seen in this area was
the fact that MDD patients showed a greater congyeeffect on negatively
valenced concrete words compared to others, cgntoarthe greater congruency

effect of healthy population on positively valen@abtract words.

On the whole, this thesis made us realize that iemait conflict resolution can be
measured effectively with our Word-face Stroop. teaet slower when they face
an emotionally conflicting situation, just as whitey face a cognitively conflicting
case; but at the end they resolve this conflicthey are perfectly aware of these

conflicting cases.

Moreover, again this task reveals significant dédfeces between healthy and
depressed populations. However, the level of dspmesshould be seriously
considered, since minor and major depressive gdataiffer significantly from each

other. Perhaps, the opposite results (betweenhyealid depressed populations)
show us that, MDD patients cannot be aware of thdlicts adequately as they

cannot successfully resolve these emotional casflic

In the future, first of all, the same task shoué&dmnducted on a higher number of
major depressive disorder patients, not on min@reksed ones. Secondly, to be
able to explain these interesting results, a nenaging study with our Word-face
Stroop could be conducted, in order to find out thierences in activities of

different brain regions, involved in cognitive agihotional conflict resolution.
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APPENDICES

APPENDIX A: MANIKIN OF EMOTIONAL RATING
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Arousal (Sample Page)
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Dominance (Sample Page)
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Valence Instructions

N/ A T

olumlu olumsuz

Deneye katildiginiz icin tesekkurler. Bugtn yapacagimiz calisma duygularla
ilgili ve bu calismada insanlann farkli tip kelimelere nasil tepki verdigiyle
ilgileniyoruz. Oniintizde cesitli figurler iceren kagitlar var. Bu figurlere
“Degerlendirme Ylzleri” diyoruz ve sizden istedigimiz bu figlrleri kullanarak
her bir kelimenin sizde uyandircidi etkiyi derecelendirmek. Bu yizler tc
farkl duygu sinifini ve bu sinif icerisindeki dereceleri gdstermekte.

Yukandaki élcek giillimseyen adamdan mutsuz adama siralanmis
olumlu-olumsuz dlcegidir. Bu dlcedin sol ucu, kelimeyi degerlendirdiginizde
mutlu, hosnut, tatmin olmus ve umutlu hissettiginizi gosterir. Kendinizi cok
mutlu hissettiginizde, bunu en soldaki kareyi isaretleyerek belirtiniz. Olcegin
sag ucu ise, kelimeyi degerlendirdiginizde kendinizi mutsuz, kizgin,
umutsuz, kederli ve sikintil hissettiginizi gosterir. Cok mutsuz hissettiginiz
durumu, en sagdaki kareyi isaretleyerek gésteriniz. Aradaki kareleri de daha
az mutlu veya mutsuz hissettiginizi belirtmek icin kullanabilirsiniz. EGer
tamamiyla nétr hissediyorsaniz, yani mutlu ya da mutsuz hissetmiyorsaniz,
en ortadaki kareyi isaretlemeniz gerekir. Ne kadar mutlu veya mutsuz
hissettiginizi en iyi sekilde belirtmek icin toplam olasi 9 kareden o kelimeye
karsi hislerinizi gosteren en uygun kareyi isaretleyiniz.

Lutfen her kelime icin ¢ok fazla disinmeden, degerlendirmeyi hizli
yapmaya calisiniz. Hatta degerlendirmelerinizi kelimeyi ilk gdrisiintzdeki
tepkinize dayanarak yapiniz. Kelimeler arasinda herhangi bir iliski yoktur.

Bu nedenle her kelimenin bagimsiz olarak degerlendirilmesi gerekmektedir.
Ornegin, tesadiifen pes pese hep benzer kareyi isaretlediyseniz, sirf bu
ylizden bundan sonraki isaretleyislerinizi degistirmeyin.

Tesekkdirler.
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Arousal Instructions

VAVAVAVAN

heyecan verici >sakinlestirici

Deneye katildiginiz icin tesekkiirler. Buglin yapacagimiz calisma duygularla
ilgili ve bu calismada insanlarin farkh tip kelimelere nasil tepki verdigiyle
ilgileniyoruz. Oniintizde cesitli figirler iceren kagitlar var. Bu figiirlere
"Dederlendirme Ylzleri” diyoruz ve sizden istedigimiz bu figurleri kullanarak
her bir kelimenin sizde uyandirdigi etkiyi derecelendirmek. Bu yiizler tic
farkl duygu sinifini ve bu sinif icerisindeki dereceleri gostermekte.

Yukaridaki olcek heyecanli adamdan sakin adama siralanmis heyecan

verici - sakinlestirici élcedidir. Bu dlcedin sol ucu, kelimeyi
degerlendirdiginizde heyecanl, coskun, sinirli, tetikte veya canli
hissettiginizi gosterir. EGer heyecanlanmis hissediyorsaniz, en soldaki

kareyi isaretlemeniz gerekir. Bu dlcegin sag ucuna baktiginizda, tam tersi
olan sakin yiiz seklini goreceksiniz. Kendinizi kelimeyi degerlendirirken
tamamen rahatlamis, sakin, agir, durgun hissettiginizde en sagdaki kareyi
isaretlemeniz gerekir. Heyecanl ve sakin hisler arasindaki hislerinizi
ortadaki karelerden birini isaretleyerek belirtebilirsiniz. EGer tamamiyla notr
hissediyorsaniz, yani heyecanli ya da sakin hissetmiyorsaniz, en ortadaki
kareyi isaretleyiniz. Ne kadar heyecanli veya sakin hissettiginizi en iyi
sekilde belirtmek icin toplam 9 kareden o kelimeye karsi hislerinizi gosteren
en uygun kareyi isaretleyiniz.

Litfen her kelime icin cok fazla diistinmeden, degerlendirmeyi hizh
yapmaya calisiniz. Hatta degerlendirmelerinizi kelimeyi ilk gorisintizdeki
tepkinize dayanarak yapiniz. Kelimeler arasinda herhangi bir iliski yoktur.

Bu nedenle her kelimenin bagimsiz olarak degerlendirilmesi gerekmektedir.
Ornegin, tesadiifen pes pese hep benzer kareyi isaretlediyseniz, sirf bu
yuzden bundan sonraki isaretleyislerinizi degistirmeyin.

Tesekkiirler.
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Dominance Instructions

IO 960 &

baskin > zayif

Deneye katildi§iniz icin tesekkrler. Bugiin yapacagimiz calisma duygularla
ilgili ve bu calismada insanlarin farkli tip kelimelere nasil tepki verdigiyle
ilgileniyoruz. Oniiniizde cesitli figiirler iceren kaditlar var. Bu figiirlere
“Degerlendirme Yiizleri" diyoruz ve sizden istedigimiz bu figlirleri kullanarak
her bir kelimenin sizde uyandirdidi etkiyi derecelendirmek. Bu ytizler (ic
farkli duygu sinifindan birinin icerisindeki dereceleri gdstermekte.

Yukaridaki 6lcek kendinizi baskin-zayif olarak degerlendireceginiz 6lcektir.
Olcekteki figiiriin biryiik olmasi sizin kelimeyi degerlendirirken baskin
hissetiginizi, kiicik olmasi da zayif hissetiginizi gosterir. E§er kontroliin
tamamen sizde oldugunu distnliyorsaniz, etkin, dnemli, baskin, 6zerk
veya kontrolli hissediyorsaniz, en soldaki kareyi isaretleyiniz. Bu 6l¢cegin
sad ucu ise, kelimeyi degerlendirirken kendinizi tamamiyla kontrol edilen,
etki altinda, himaye altina alinmis, korkutulmus, boyun egmis, baski altina
alinmis veya glicsiiz hissettiginizi gosterir. Aradaki kareleri de daha az
baskin veya zayif hissettiginizi belirtmek icin kullanabilirsiniz. E§er
tamamiyla noétr hissediyorsaniz, yani baskin ya da gligsliz
hissetmiyorsaniz, en ortadaki kareyi isaretlemeniz gerekir. Kelimeye karsi
hislerinizi en iyi sekilde belirtmek icin toplam 9 kareden en uygun olani
isaretleyiniz.

Litfen her kelime icin cok fazla diisiinmeden, degerlendirmeyi hizh
yapmaya calisiniz. Hatta degerlendirmelerinizi kelimeyi ilk goristintzdeki
tepkinize dayanarak yapiniz. Kelimeler arasinda herhangi bir iliski yoktur.

Bu nedenle her kelimenin bagimsiz olarak degerlendirilmesi gerekmektedir.
Ornegin, tesadiifen pes pese hep benzer kareyi isaretlediyseniz, sirf bu
ylizden bundan sonraki isaretleyislerinizi degistirmeyin.

Tesekkiirler.
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APPENDIX B : AFFECTIVE NORMS FOR TURKISH WORDS

WORD |VAL MEAN |VAL STDV | ARO_MEAN | ARO_STDV | DOM_MEAN | DOM_STDV
agac 8,04 1,21 3,44 2,56 6,51 1,79
ahlak 6,82 1,97 3,82 2,20 6,62 2,38
alev 4,44 2,51 6,87 1,98 5,02 2,51
alkig 8,02 1,39 6,04 2,22 6,91 1,77
ameliyat 2,80 1,74 6,98 2,11 4,49 2,74
ari 5,36 2,44 6,20 2,20 5,00 2,17
arzu 7,42 1,39 6,58 2,47 7,40 1,47
aslan 5,38 2,43 6,98 2,04 4,89 2,35
ask 8,20 1,18 6,78 2,98 7,18 2,24
ata 7,02 1,99 5,22 2,56 5,96 2,29
ayar 5,44 1,53 4,36 1,54 5,91 1,67
ayin 4,00 2,08 4,18 2,00 4,62 2,11
ayrilik 2,00 1,35 6,51 2,14 4,56 2,47
baghhk 6,76 2,15 3,80 2,42 6,80 1,94
batik 3,53 2,06 6,76 2,10 4,42 2,66
bebek 7,87 1,71 5,18 3,29 6,56 2,53
beceri 8,04 1,26 4,87 2,66 7,24 1,26
bekleme 2,87 1,44 5,60 2,20 4,78 2,03
beslenme 6,68 1,79 4,96 2,18 6,44 1,88
beste 6,96 1,64 3,82 2,41 5,67 2,02
bitki 7,53 1,31 3,73 2,34 6,29 1,60
bomba 1,84 141 7,78 1,82 3,44 2,67
borg 2,02 1,32 6,40 2,30 4,87 2,67
bozkir 4,84 2,26 4,18 1,92 5,47 1,78
bozukluk 3,18 1,45 5,78 1,82 5,09 2,26
buhar 5,33 1,45 4,02 1,83 5,29 1,58
cehennem 2,18 1,45 6,29 2,37 4,29 2,56
cesaret 7,53 1,56 6,07 2,22 7,22 1,65
ceset 1,67 1,17 7,09 2,41 3,33 2,50
cosku 7,69 1,10 6,58 2,25 7,07 1,47
gaba 7,13 1,75 5,84 2,11 6,87 1,73
davul 4,91 2,24 5,51 1,96 4,84 1,93
deprem 1,47 0,84 7,49 2,17 3,24 2,68
dikkat 6,84 1,38 5,49 2,15 7,09 1,58
dilek 7,24 1,76 5,29 2,60 6,71 2,08
dinlenme 8,09 1,20 2,76 2,29 7,20 1,78
dondurma 7,29 1,38 4,80 2,27 6,16 1,88
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doyum 7,00 1,57 5,27 2,54 6,67 1,76
doviz 5,47 2,05 5,04 1,71 5,22 2,01
digan 6,87 1,87 5,27 2,43 6,00 1,95
dirti 5,57 1,44 573 1,80 6,20 1,62
efsane 6,73 1,79 6,04 2,04 5,67 2,29
edlence 7,80 1,36 5,13 2,97 7,20 1,50
eksiklik 3,49 1,41 5,51 1,90 4,84 1,85
emniyet 7,07 1,86 3,67 2,33 6,75 1,88
endise 3,22 1,40 6,40 1,99 511 2,31
enerji 7,87 1,53 5,95 2,29 6,67 1,88
esinti 6,91 1,53 4,07 2,54 5,73 1,86
espri 7,96 1,04 5,04 2,44 7,09 1,58
estetik 7,47 1,70 4,53 2,73 6,29 2,12
evren 7,07 1,70 5,96 2,60 5,82 2,60
fantezi 6,84 2,12 6,07 2,45 6,20 2,16
fikir 7,68 1,05 5,89 2,62 7,56 1,31
futbol 5,16 2,14 5,42 2,48 5,33 2,24
garanti 7,73 1,37 3,53 2,44 6,30 2,02
gecikme 3,07 1,40 6,60 1,66 4,71 2,29
gelisme 7,64 1,45 5,36 2,45 6,80 2,03
gerginlik 2,16 1,40 6,96 1,94 4,36 2,56
gevseme 6,82 1,85 2,84 2,06 6,44 2,04
gogis 6,33 1,83 4,89 1,99 5,64 1,75
gokyuzi 8,51 0,99 4,38 3,04 6,56 2,38
gonal 7,24 1,60 4,02 2,31 6,49 2,08
gbzyasl 3,62 181 4,67 2,58 4,69 2,34
gurbet 3,42 1,91 5,24 2,23 4,76 2,30
gicluk 4,20 1,69 6,69 1,46 5,33 2,14
giinah 3,60 1,88 6,11 2,17 5,04 2,35
gunes 7,64 1,68 4,49 2,84 6,20 2,54
giiven 8,29 0,97 3,36 2,66 7,20 1,97
glvercin 7,00 1,81 4,07 2,36 6,02 1,73
hafiza 7,18 1,74 5,11 2,24 6,18 2,50
hayal 7,11 1,68 4,60 2,62 6,80 1,78
hazine 7,18 1,74 6,69 2,23 6,18 2,18
heyecan 7,43 1,23 7,18 1,84 7,29 1,46
huzur 8,33 1,04 2,82 2,57 6,98 2,13
ibadet 511 2,57 3,56 2,06 5,47 2,63
ilham 7,69 1,43 5,42 2,68 6,53 1,98
indirim 7,18 1,68 5,27 2,13 5,84 2,07
intihar 1,64 1,19 6,91 2,38 4,36 3,18
intikam 2,93 2,22 6,71 2,36 4,38 2,82
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ipek 7,16 1,48 3,84 2,35 6,44 1,63
isyan 4,34 2,32 6,93 1,71 4,98 2,75
itibar 7,44 1,18 4,98 2,38 6,98 1,63
kabus 1,96 1,36 6,82 2,08 4,04 2,61
kader 4,53 2,15 4,42 2,18 4,33 2,57
kanepe 6,80 1,58 3,44 2,27 6,58 1,66
kanser 1,27 0,75 7,45 2,04 2,89 2,57
kaos 2,80 2,11 7,04 2,02 4,27 2,67
kargasa 3,00 1,60 6,64 1,84 4,45 2,29
karmasa 2,98 1,48 6,67 2,01 4,11 2,29
kayak 6,36 2,15 5,44 2,62 5,44 2,17
kedi 5,84 2,42 4,60 2,52 6,02 2,34
keyif 8,27 0,96 3,93 2,85 7,27 1,57
Kirik 3,07 1,47 5,31 1,82 4,53 1,84
kismet 6,38 2,15 511 2,22 5,36 2,25
kira 3,25 1,81 5,96 1,93 4,60 2,02
kirlilik 2,18 0,96 5,44 1,99 4,40 2,17
kokteyl 7,02 1,36 5,02 2,14 6,33 1,82
koku 5,36 1,94 5,16 2,15 5,76 1,71
konser 7,69 1,38 516 2,61 6,76 1,80
kosu 6,69 1,61 5,58 2,32 6,84 1,65
kotaluk 2,00 1,31 6,51 1,95 4,14 2,72
kudret 6,89 1,77 5,87 2,44 6,49 2,00
kuduz 1,96 1,30 7,22 2,11 3,31 2,50
kulube 5,73 1,81 3,89 1,97 5,58 1,67
kumar 2,18 1,72 6,47 2,26 4,87 2,67
kurban 3,13 2,19 5,84 2,31 4,24 2,36
kursun 2,04 1,48 7,82 1,79 3,47 2,62
kurtarici 6,51 1,87 5,44 2,48 6,24 2,11
kuvvet 7,53 1,59 6,22 2,21 7,13 1,85
leke 3,51 1,82 5,56 1,59 4,71 1,93
lider 6,76 2,05 6,00 2,43 6,42 2,17
macera 6,56 1,94 7,02 1,88 6,31 2,01
madalya 7,02 1,53 5,89 2,35 5,98 1,97
makarna 6,91 1,95 4,76 2,13 6,36 2,00
manyak 2,84 1,97 6,73 2,09 4,89 2,39
manzara 7,96 1,19 3,80 2,93 6,67 2,08
masaj 7,53 1,41 4,18 2,96 6,60 1,83
masal 6,96 1,77 3,84 2,62 6,16 2,34
merak 6,69 2,10 6,49 1,65 6,73 1,75
merhamet 7,04 1,89 3,98 2,15 6,73 2,07
merhum 2,58 1,67 4,96 2,24 3,82 2,15
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muayene 4,78 2,21 5,53 1,87 5,13 2,11
micadele 6,71 1,94 6,51 1,83 7,02 1,62
mijde 8,44 1,06 6,69 2,49 7,07 1,92
nasihat 5,36 2,08 3,84 1,98 5,87 2,27
nefret 2,09 1,41 6,16 2,02 5,09 2,82
nem 4,07 1,71 4,62 1,28 4,58 1,70
nur 5,84 2,54 3,93 2,27 5,56 1,96
okyanus 7,31 1,93 4,80 3,23 5,40 2,74
6deme 4,60 2,14 511 2,01 5,64 2,29
O0dev 4,89 2,24 5,33 1,94 5,84 2,28
ofke 2,69 1,55 7,04 2,02 5,31 2,44
Ordek 6,69 1,83 4,20 2,08 5,80 1,73
park 7,07 151 3,78 2,23 6,13 1,63
parti 6,09 2,36 6,55 2,18 6,24 1,75
perde 5,38 1,40 4,22 1,46 5,87 1,62
pijama 7,24 1,71 3,40 2,16 6,20 1,94
pizza 6,24 1,99 516 2,07 5,73 1,83
posta 6,56 1,59 5,07 2,25 5,93 1,90
reform 7,04 1,78 573 2,54 6,58 1,50
rekabet 4,96 2,02 6,62 2,01 5,89 2,13
ritm 7,11 1,64 5,56 2,42 6,60 1,80
ruh 5,38 1,91 4,73 2,32 5,27 2,22
riya 6,76 1,79 5,22 2,39 5,80 2,34
sadelik 7,82 1,19 2,31 1,77 6,87 2,17
sakatlik 1,80 1,10 5,58 2,35 3,29 2,42
sauna 6,27 2,26 3,49 2,30 5,96 2,02
savas 1,87 1,44 7,47 2,20 3,82 2,89
sepet 5,80 1,46 4,24 1,40 5,44 1,52
sessizlik 6,78 1,69 2,40 1,79 6,20 1,98
sevda 7,42 1,91 5,82 2,75 6,42 2,34
sevgi 8,66 0,71 5,07 3,31 7,82 1,63
silah 2,42 1,82 7,23 2,18 4,09 2,73
sis 4,09 2,15 5,36 2,26 4,36 2,17
soygun 2,20 1,60 7,20 2,15 3,47 2,43
spor 7,49 1,63 5,49 2,71 6,89 1,57
sualti 5,95 2,65 573 2,66 5,18 2,33
surat 571 1,77 4,78 151 5,40 1,25
surat 4,53 2,06 6,96 1,58 5,89 2,18
surpriz 7,95 1,38 7,11 1,91 6,67 1,97
susleme 6,78 1,78 5,24 2,42 6,53 1,71
saka 6,47 1,78 5,67 2,09 5,91 1,84
sans 7,31 1,58 6,07 2,43 5,60 2,28
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sarki 7,77 1,54 4,82 2,80 6,69 1,53
saskinlk 5,00 1,49 5,60 1,92 5,49 1,91
sehir 5,93 2,08 5,60 2,16 571 1,90
sehit 2,43 2,60 7,05 2,35 3,95 2,95
sehvet 6,29 1,94 7,07 1,91 6,38 2,27
seref 7,51 1,65 5,07 2,50 7,09 1,61
simsek 4,58 2,18 7,22 1,55 4,58 2,40
sise 5,33 1,71 4,56 1,27 571 1,62
sismanlik 2,51 1,73 5,16 2,40 4,56 2,75
sOhret 6,05 1,93 6,13 2,21 6,44 1,83
sbémine 7,24 1,26 4,18 2,56 6,27 1,62
tadilat 4,56 1,97 5,78 1,83 5,22 2,04
tatil 8,24 1,28 5,27 3,10 7,36 1,57
tecaviiz 1,27 0,66 7,02 2,37 3,89 2,65
tehlike 2,93 1,74 7,73 1,83 4,73 2,44
tembellik 3,80 2,02 3,96 2,09 5,16 2,31
temizlik 7,16 1,84 4,13 2,43 7,09 1,73
teror 1,33 0,90 7,36 2,19 3,87 2,87
tesvik 7,04 1,36 4,76 2,31 6,64 1,73
toren 6,22 181 5,47 2,02 6,00 1,69
ucurum 2,78 2,27 7,44 1,85 5,38 2,85
vadi 6,64 181 4,60 2,39 6,00 2,15
vahset 1,33 0,67 7,40 2,15 4,00 2,99
yalnizlik 3,80 2,44 4,22 2,56 4,96 2,53
yanki 5,27 1,21 5,11 1,75 5,91 1,84
yaprak 7,36 1,53 3,98 2,39 6,51 1,83
yarisma 5,80 2,18 6,78 1,87 6,44 1,60
yaslilik 3,11 1,76 4,41 2,64 3,84 2,59
yatak 7,33 1,57 4,24 2,86 6,67 1,88
yetenek 7,73 1,21 5,13 2,64 7,24 1,67
yilan 3,09 2,07 7,58 1,64 3,93 2,26
yolculuk 7,20 1,97 5,69 2,62 6,89 1,94
zafer 7,84 1,41 6,42 2,73 7,27 1,79
ziyafet 7,69 1,20 5,20 2,33 6,96 1,46

VAL _MEAN: Valence mean

VAL_STDV: Valence standard deviation

ARO_MEAN: Arousal mean

ARO_STDV: Arousal standard deviation
DOM_MEAN: Dominance mean
DOM_STDV: Dominance standard deviation




kumar
merhum
tath

darti
cehennem
ari

sanayi
ilham

1shk
yanki
beslenme
demir
boya
gelenek
saskinlik
fikir
estetik
firin
mantar
edlence

kampis

soyut

APPENDIX C: CONCRETENESS SURVEY

Sample from a subject

1 2 3 4 5 6 7
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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toren
ziyafet
ata
pizza
karanlik
icerik
kosu
bebek
bozkir
bozukluk
malzeme
yaslilik
gelisme
ray
nefret
sarki
temizlik
cadde
yetenek
kumas
sise
ayrihk
karayolu
glvercin
alkis

spor
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sakatlik
gurbet
kucak
iltihap
sismanlk
nese
nem
sivrisinek
sinema
surat
okyanus
saka
uyum
sarap
kurban
asansor
ayar
sapka
kira
hayal
kismet
alet
kedi
tuttin
depo

ritm
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eksiklik
itibar
yatak
bekleme
cesaret
gonl
hafiza
gemi
yalnizlik
sans
korunma
futbol
reform
dilek
kayak
camur
sevgi
guzellik
idrar
glnes
sikinti
ilgi
savunma
ener;ji
ayin

tasarruf
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hasar
evren
kotuluk
tatil
odal
konser
espri
mag
madalya
melek
perde
doviz
sbmine
dert
sepet
ruh
gogus
seref
kaya
koku
harf
sehir
gecikme
yazar
gozyasl

pislik
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sualti
sis
gubre
yara
ciddiyet
dostluk
endise
sevda
buhar
mezar
teori
posta
beceri
ofis
ordek
vadi
cinsiyet
doyum
zafer
caba
kurtarici
kuvvet
bilek
gokyuzi
yildiz

masaj
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leke
zevk
kokteyl
sohret
borg
tarz
indirim
Odev
Uzuntu
kirik
cOplik
kusku
davul
dondurma
yolculuk
doga
kirlilik
tesvik

yatirim
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Calculation Sheet (from above subject)

deger

somut

7

1

soyut

kumar

merhum

tath

durt

cehenne

ari

sanayi

ilham
Ishik
yanki

beslenm

demir
boya

gelenek

saskinlik

fikir

estetik
firin

mantar

edlence

kampis
toren

ziyafet
ata

pizza

karanhk
icerik

kosu

bebek
bozkir

bozukluk

malzeme
yaslilik

gelisme
ray

nefret
sarki

temizlik

cadde

yetenek
kumas
sise
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ayrihk

karayolu

glvercin

alkis
spor

sakatlk

gurbet
kucak
iltihap
sismanlk

nese

nem
sivrisinek

sinema
surat

okyanus
saka

uyum
sarap

kurban

asansor
ayar

sapka
kira

hayal

kismet
alet

kedi

tatdn

depo

ritm

eksiklik
itibar

yatak

bekleme
cesaret

gonil

hafiza
gemi

yalnizlik
sans

korunma
futbol

reform
dilek

kayak

camur
sevgi

guzellik
idrar
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gunes
sikinti

ilgi
savunma

ener;ji
ayin

tasarruf

hasar
evren

kotulak

tatil

odul

konser
espri

mag

madalya
melek

perde
doviz

sémine
dert

sepet
ruh

gogus
seref
kaya
koku

harf

sehir

gecikme
yazar

gbzyasl
pislik

sualti
sis

glbre
yara

ciddiyet

dostluk

endise
sevda
buhar

mezar
teori

posta

beceri
ofis

ordek
vadi

cinsiyet
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doyum
zafer
caba

kurtarici
kuvvet

bilek
gokyuzi

yildiz

masaj
leke
zevk

kokteyl

sohret
borg
tarz

indirim
odev

dzantt
kirik

¢copluk
kusku
davul

dondurm

yolculuk
doga

kirlilik

tesvik

yatirim
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Concreteness Survey Results

CONCR. CONCR. CONCR. CONCR.

WORD MEAN WORD MEAN WORD MEAN WORD MEAN
alet 6,625 | eglence 3,1 | karayolu 6,7 | ordek 6,875
alkis 5,85 | eksiklik 3,325 | kaya 6,825 | perde 6,725
ari 6,75 | endise 2,275 | kayak 6,425 | pislik 5,65
asansor 6,8 | enerji 4,125 | kedi 6,875 | pizza 6,825
ata 5,125 | espri 4,025 | kirik 5,675 | posta 6,225
ayar 4,15 | estetik 3,35 | kismet 1,775 | ray 6,775
ayin 4,625 | evren 5,4 | kira 5,675 | reform 3,925
ayrilik 3,025 | firin 6,675 | kirlilik 5,525 | ritm 4,35
bebek 6,775 | fikir 2,125 | kokteyl 6,025 | ruh 1,325
beceri 2,975 | futbol 6,475 | koku 4,6 | sakatlik 5,575
bekleme 3,725 | gecikme 3,925 | konser 6,475 | sanayi 5,925
beslenme 5,775 | gelenek 2,35 | korunma 3,125 | savunma 3,35
bilek 6,675 | gelisme 3,925 | kosu 6,025 | sepet 6,525
borg 5,2 | gemi 6,85 | kotillk 2,15 | sevda 2,225
boya 6,525 | gbglis 6,6 | kucak 4,8 | sevgi 2,175
bozkir 6,4 | gokylzi 6,475 | kumar 4,675 | sikinti 2,275
bozukluk 4,375 | gonl 1,75 | kumas 6,875 | sinema 6,3
buhar 6,325 | gbzyasl 6,475 | kurban 5 |sis 6,4
cadde 6,775 | gurbet 3,225 | kurtarici 4,95 | sivrisinek 6,5
cehennem 2,05 | glibre 6,85 | kusku 2,4 | spor 5,625
cesaret 2,2 | glines 6,425 | kuvvet 4,375 | sualti 6,325
ciddiyet 2,825 | glivercin 6,75 | leke 6,4 | surat 6,225
cinsiyet 5,95 | glizellik 2,925 | mag 6,325 | saka 3,45
¢aba 2,9 | hafiza 3,225 | madalya 6,375 | sans 2
camur 6,7 | harf 6,225 | malzeme 6,45 | sapka 6,775
¢Oplik 6,25 | hasar 5,1 | mantar 6,65 | sarap 6,575
davul 6,775 | hayal 1,65 | masaj 6,275 | sarki 5,775
demir 6,775 |ishk 6,175 | melek 1,725 | saskinlik 2,525
depo 6,6 | icerik 4,4 | merhum 4,775 | sehir 6,2
dert 2,35 |idrar 6,875 | mezar 6,525 | seref 2,3
dilek 2,15 |ilgi 2,3 | nefret 2,35 | sise 6,675
doga 5,75 | ilham 1,925 | nem 5,475 | sismanlik 5,8
dondurma 6,75 | iltihap 6,325 | nese 2,9 | s6hret 3,075
dostluk 2,35 | indirim 4,9 | ofis 6,65 | s0mine 6,675
doyum 2,9 | itibar 2,425 | okyanus 6,375 | tarz 3,35
doviz 6,275 | kampus 6,2 | 6dev 5,95 | tasarruf 3,95
dirti 2,65 | karanlik 4,35 | odil 5,4 | tatil 5,475
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CONCR. CONCR. CONCR.
WORD MEAN WORD MEAN WORD MEAN
tath 5,2 | vadi 6,775 | yetenek 2,725
temizlik 4,8 | yalnizhk 2,225 | yildiz 6,5
teori 3,55 | yanki 5,8 | yolculuk 5,225
tesvik 3,4 |yara 6,425 | zafer 3
toren 5,8 | yaslihk 4,775 | zevk 2,625
tatln 6,725 | yatak 6,775 | ziyafet 5,475
uyum 2,475 | yatirim 5,05
uzuntu 2,125 | yazar 6,375
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APPENDIX D : AFFECTIVE FACES

Sad Faces

|
1
|
/]
. .

Neutral Faces
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APPENDIX E: INSTRUCTIONS FOR WORD-FACE STROOP TASK

“Sizden istenen, 6ncelikle ekranda gof@ne arti saretine odaklanmaniz, sonra da
ekranda belirecek olan YUZLER (izerindeki KIIELERIn sizde
uyandirdgl etkinin olumlu mu, olumsuz mu, nétr mi ofguna karar vermeniz,
ve buna gore karariniz
olumlu ise "+"
olumsuz ise "-"
notr ise "O"
tusuna basmanizdir.

Tdm bunlart mimkun oldiunca hizli ve dgru bir sekilde yapmalisiniz!

DENEME BOLUMUNE BASLAMAK ICIN SPACE TWUNA BASINIZ!”
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APPENDIX F: SAMPLE INFORMED CONSENT FORMS

Consent Form for Classical Stroop Task

Kisisel Bilgiler

Ad Sovad: Kod:

Adres:

Telefon:

Eginm Dummn

Yag:  Cinsivet: [ Kadin [ Erkek

Herhangi bir beyin ameliyat gecirdiniz miya da psikiyatrik ilag kullandimz mi?
O Evet O Hayr Belirtiniz:

Renk gdrmeyle ilgili bir probleminiz var mi?
O Ever O Hayr Belirtiniz:

CGiniillii Katihm

Ben . Ortadodu Tzknik Universitesi Enformatik Enstitiisiine

bagh olan Bilissel Bilimler Ana Bilim Dalinda vilesek lisans édrencisi Zevnep Baggize 'nin
denetimindeld kelime ve renk okuma ile ilgili bu deneye génillii olarak katilmay kabul ediyvornm.

Bu calismada kadpt fizerinde haz renkli kelimeler ve renkli kutucuklar giracedimin farkindaym.
Kelime isimlerini veya kelima renklerini veya kutucuklan bu gardiclerime gore okuyacadimin

farkindayim.
Calisma sonuclannda smimin kullamilmavacadum ve ismimin benden toplnan verilerle direlct

ilidalendirlmevecedin bilivorum. Seni belirlevecek bir bilgi olmaksizin verilerin herhengi
bir arasumma dergisinde vaynnlanmasing izin verivonumn

Cahsmada toplam 3 binm oldudunun, ¢aliymamn bir birimimin ortalama 2 dakika
siireceginin, ve ;alismay istedidim zaman irakebilecefimin farkindayim.

Calismaya goniillil olarak, hizbir etk altinda kalmadan katilyomim.

lmza Tarih

Teyit

Verilerinizin gizliliginin korunacadm temin edivorum. Bu ¢alismann sonuglan isminizi veya
kaulimeilan belirleyecek heriangi bir bilgr icermevecektir. Bu verniler iigiincii kisilere
venlmeyecek ve sadece araghrma amach kullamilacaktir

Feynep Baggtee

Tel: 0346 438 40 43
Adres: Eaformatile Enstitiisii, Orta Doju Teknik Universitesi, indni Bulvan, 06511, ANKARA
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Consent Form for Word-face Stroop Task

Kisizel Bilgiler

Ad Sovad Koc:

Adres:

Telefon:

Edinm Dumumu:

Yas: Cinstyzt: [] Xadin [1 Erkek

Herhangi bir beyin ameliyat gegirciniz mif
O Evet O Hayir Belirt niz:

Herhangi bir psikoloji rahatsizh@iniz var mi ya dz hig psikiyatrik ilag kullandiniz mi?
O  Evel O Hayw Belirtiniz:

Giniillii Katihm

Ben . Ortadodu Teknik Universitesi Enformatik Enstitiisiine

badh olan Bilissel Bilimler Ana Bilim Dalinda yulsek lisans ojrencisi Zevrep Basgoze nin
denetimindela duvgusal celiskd céziimleme 1le 1lgili bu deneve goniillii olarak katlmayi kabul

cdivorum.

Bu calismada bilgisayar ortaminda birtakim yiiz resimleri iizerinde kelimeler gorecedimi biliyorum.
Gordigiam kelimeleri olumlu-clumsuz-nétr kriterlerine gore degerlendirecedimin farkindayim.

Calisma sonuclannda tsmimin kullamimavacadum ve ismimin benden toplanan verilerle direlct
ilishlendinlmevecedin: biliverum. Beni belirlevecek bir bilgi olmaksizin verilerin herhangi
b drayinma dengrsinde yaynnlaninasie L veriyonui.

Calismanin ortalama 15 dakika siirecedinin, ve caligmay istedigim zaman birakzbilecegimin
farkindayim.

Calismayz gonillii olarak. hichir etki alunda kalmadan kanhyvorum.

lmza Tarih

Teyit

Verilerinizin giz/ilidginin kornzacadum temin edivorum. Bu calismanin sonuglan 1sminizi veya
kaulimeilan belirleyecek herhangi bir bilgl igermevecektir. Bu vernler iigiincii kisilere
venlmeyvecek ve sadece arashrma amach kallamilacakir

Loynep Baggleo

Tel 0346438 4943
Adres Frformatik Fnstitiisi, Orta Dogu Teknik Tniversitesi, indnil Rulvan, 06531, ANKARA
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