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RESEARCH ARTICLE

Decision-making under ambiguity in patients with social anxiety disorder 

SUMMARY  
 
Objective: The study aimed to compare the decision-making functions of patients with social anxiety disorder (SAD) 
under ambiguity with healthy controls. 
Method: Seventy-nine patients with SAD (47 with generalized subtype, and 32 with nongeneralized subtype) were 
included in the study. The healthy control group consisted of 72 individuals who were matched with the patient group 
in terms of age, sex, and education. Sociodemographic Data Form, Beck Depression Inventory (BDI), State-Trait Anxiety 
Inventory (STAI), Liebowitz Social Anxiety Scale (LSAS), Barratt Impulsiveness Scale-Short Form (BIS-15), and Iowa 
Gambling Test (IGT) were administered to all participants.  
Results: The decision-making performance of patients with SAD was similar to healthy control group. In SAD sub-
types, the generalized type performed poorly in the IGT compared with the nongeneralized subtype type. Participants 
with nongeneralized subtype increased their performance by choosing more advantageous decks after the first 20 
card selections and showed a learning effect. Those with generalized type showed a learning effect only in block 5 
and continued to choose from disadvantageous cards in the other blocks.     
Discussion: Patients with SAD preferred advantageous decks like healthy control group and learned to avoid disad-
vantageous decks. The decision-making performance of the generalized type was impaired. The generalized subtype 
made choices that won in the short run but lost in the long run and did not benefit from feedback. We believe that 
this separation in decision-making processes among SAD subtypes will contribute to a better understanding of the 
types. 
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INTRODUCTION  
Social anxiety disorder (SAD) is a psychiatric disor-
der in which a person has a fear of being humiliated 
in social situations and being judged by others, and 
has a distinct and constant fear regarding this issue 
(1). The prevalence rates of SAD in various count-
ries vary between 4-16% (2). SAD is associated 
with impairment in important areas of daily life 
such as professional/academic, relationships with 
others, and social activities (3). Major risk factors 
such as genetic predisposition, environmental and 

developmental factors, personality traits, insuffi-
cient social support, restricted social environment, 
and negatively perceived parenting style have been 
associated with the etiology of SAD (4–8). 
Epidemiologic studies reveal that the rate of SAD 
is high in women (9). However, the higher treat-
ment-seeking rate among men can be attributed to 
the greater functional impairment they experience 
as a result of SAD (2,9).  
Although the classification of subtypes of SAD 
remains controversial, it has been divided into two 
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subtypes: generalized and nongeneralized for diag-
nostic purposes (2,10,11). The generalized type of 
SAD includes people who are fearful of many 
social situations that require interpersonal rela-
tionships (2,9). The nongenaralized type includes 
only one or a limited number of people who expe-
rience fear in different social situations (12). The 
generalized type fears and avoids almost any social 
situation that requires interpersonal contact or that 
they think will be watched by others (12,13). The 
generalized type is usually earlier and shows famil-
ial transition (1,14,15).  
In neuropsychological research, decision-making 
behavior is examined with two different paradigms 
as decision-making under risk and decision-making 
under ambiguity (16,17). In the decision-making at-
risk paradigm, information about possible out-
comes and information about reward-punishment 
probabilities is clear (17,18). In decision-making 
under ambiguity, the probability of reward-punish-
ment is uncertain, and the prior information about 
the results is implicit (17). The decision-making 
task in uncertain situations is often tested using the 
Iowa Gambling Test (IGT) (19–21). This task is an 
experimental test that includes components such as 
uncertainty, reward, and punishment, simulating 
decision-making in real life (19). To be successful in 
this task, participants must implicitly understand 
the rules of the task based on the feedback they 
receive after the choices they make (17). 
Understanding implicitly means it is difficult for 
the participants to follow and remember their earn-
ings and losses from the previous card selections 
(16,17). Instead, the participants must follow their 
emotions and prerequisite in accordance with the 
somatic marker hypothesis (SMH) (22,23). 
According to the somatic marker hypothesis, emo-
tions guide decision-making when the outcome of 
one's choices regarding reward and punishment is 
uncertain (24). Emotions consist of somatic 
changes. These somatic states emerge in the deci-
sion-making process and work as an automatic 
alarm, marking specific options as advantageous 
and the left as disadvantageous (24,25). Somatic 
markers work like automatic alarms in uncertain 
situations, marking response options with an emo-
tional signal (25). Automatic alerts protect against 
future harm before things go any further and 
enable accurate decision-making from fewer 

options (22). 
Many studies used the IGT task to evaluate deci-
sion-making disorders in psychiatric disorders (26–
34). In these studies, poor performance findings in 
decision-making were obtained in patient groups. 
There are few studies in the literature evaluating 
decision making under uncertain situations in 
social anxiety. Some of these studies only included 
individuals with social anxiety variants who were 
not formally diagnosed (35,36). Another study in 
the literature included only participants with SAD 
(37). Decision-making behavior under ambiguous 
situations has not been previously studied between 
patients with SAD and healthy controls (HCs). It 
has been shown that IGT, which evaluates decision-
making in uncertain situations, is sensitive to 
orbitofrontal/ventromedial prefrontal cortex and 
limbic system functioning (18,20,38,39). We think 
that evaluating the decision-making paradigm with 
a specific neuropsychological task sensitive to this 
region of the brain will contribute to research on 
the etiology of SAD. The primary aim of our study 
was to compare decision-making function under 
uncertain situations in patients with SAD with 
HCs. The secondary aim of our study was to inves-
tigate the differences in decision-making between 
generalized and nongeneralized types. Finally, we 
aimed to assess the relationship between decision-
making and depression, anxiety, avoidance, and 
impulsivity.  
METHOD 
Participants and procedure  
The investigation was performed with patients with 
SAD, all were diagnosed according to the 
Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) criteria by two 
psychiatrists in the outpatient clinic of the 
Department of Psychiatry, Sisli Hamidiye Etfal 
Training and Research Hospital, University of 
Health Sciences in Istanbul, Turkey. The 
Comorbidities of patients were determined using 
the Structured Clinical Interview for DSM-5 
(SCID-5-CV). The inclusion criteria for the study 
were as follows: being diagnosed as having SAD 
according to the DSM-5, being aged 18-50 years, 
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being at least a primary school graduate, and agree-
ing to participate in the study. The inclusion crite-
ria for HCs were the same, except there was no cur-
rent or lifetime history of any psychiatric disorder. 
Exclusion criteria of the study were intellectual di-
sability, schizophrenia and other psychotic disor-
ders, bipolar disorder, history of any neurologic di-
sease, and alcohol or substance abuse. After the 
selection of the patient groups was made according 
to the purposeful sampling method, 72 people who 
were matched with the patient group in terms of 
age, sex, and educational status, were included in 
the study as the control group. Twenty-five of the 
patients with SAD had no comorbidities. Forty-
seven patients with SAD had one or more comor-
bidities (adult separation anxiety n=5, agoraphobia 
n=2, anxiety disorder n=1, another defined anxiety 
disorder n=7, attention-deficit/hyperactivity disor-
der n=13, eating disorder n=1, generalized anxiety 
disorder n=3, major depressive disorder n=16, 
obsessive-compulsive disorder n=8, panic disorder 
n=1, skin picking disorder n=5, somatic symptom 
disorder n= 3, trichotillomania n=4). 
Psychiatrists who conducted the clinical interviews 
identified 47 of the 79 patients with SAD as having 
generalized type and 32 as having nongeneralized 
type. Those with anxiety/avoidance in two or more 
different social situations were considered as ha-
ving the generalized type, and those with 
anxiety/avoidance in a single area were considered 
as having the nongeneralized type (40). 
Sociodemographic Data Form, Beck Depression 
Inventory (BDI), State-Trait Anxiety Inventory 
(STAI), Liebowitz Social Anxiety Scale (LSAS), 
Barratt Impulsiveness Scale-Short Form (BIS-15), 
and Iowa Gambling Test (IGT) were administered 
to all participants. After explaining the purpose 
and method of the study to the participants, their 
written informed consent was obtained. The study 
was conducted in conformity with the Declaration 
of Helsinki and was approved by the ethics commit-
tee of Sisli Hamidiye Etfal Teaching and Research 
Hospital, University of Health Sciences in Istanbul, 
Turkey (3615/2022). 
Assessments 
Sociodemographic Data Form: This detailed inter-

view form was prepared by the researchers for the 
study, evaluating the sociodemographic characte-
ristics of the patients, the onset and course of the 
disease, their clinical status, and the clinical diag-
nosis process. 
Structured Clinical Interview for DSM-5-Disorders-
Clinician Version (SCID-5/CV): SCID-5/CV is a 
semi-structured interview guide that was developed 
to diagnose DSM-5 disorders. SCID-5 was devel-
oped by First et al. in 2015 (41) This guide can be 
administered by physicians or trained mental 
health professionals familiar with the DSM-5 clas-
sification and diagnostic criteria. Adaptation, valid-
ity, and reliability studies were conducted for 
Turkish society (42) 
Beck Depression Inventory (BDI): The BDE was 
developed to determine the presence and severity 
of depressive symptoms in adults (43). The scale 
consists of 21 items, and each item is scored 
between 0 and 3. The total score ranges from 0-63. 
The high total scores obtained from the scale indi-
cate severe depression. The cut-off point of the 
scale is 17. A validity and reliability study was con-
ducted for use in the Turkish population (44).  
State-Trait Anxiety Inventory (STAI): The STAI was 
developed by Spielberger et al. (45). The STAI con-
sists of two separate scales with a total of 40 items. 
The state anxiety scale includes questions about 
how the person feels at a certain moment and 
under certain conditions. The trait anxiety scale, on 
the other hand, includes questions about how the 
person usually feels. The total score obtained from 
both scales varies between 20 and 80. High scores 
indicate high anxiety and low scores indicate low 
anxiety. A validity and reliability study was con-
ducted for use in the Turkish population (46).  
Liebowitz Social Anxiety Scale (LSAS): The LSAS 
scale, which evaluates the severity of fear and 
avoidance in social environments and situations 
requiring performance, was developed by 
Liebowitz (47). It consists of a total of 24 questions, 
11 of which evaluate social situations and 13 ques-
tions that evaluate situations that require perfor-
mance. For each situation, the individual's anxiety 
and avoidance levels are scored between 0 and 3. 
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The higher the score obtained, the worsening of 
social anxiety and avoidance. A validity and relia-
bility study was conducted for use in the Turkish 
population (48). 
Barratt Impulsiveness Scale-Short Form (BIS-15): 
The BIS-15 scale is a 15-item self-report scale that 
evaluates the impulsivity structure. Items are rated 
on a 4-point Likert-type scale (1=rarely/never; 2 = 
sometimes; 3=often; 4=almost always / always). It 
consists of three sub-dimensions: non-planning 
(BISnp), motor impulsivity (BISm), and attentional 
impulsivity (BISa). Higher scores are indicative of 
higher levels of impulsiveness. A validity and relia-
bility study was conducted for use in the Turkish 
population (49). 
Iowa Gambling Test (IGT): The IGT was deve-
loped to evaluate decision-making behavior under 
uncertain situations. (19,50). In this test, the parti-
cipants are given an advance of 2000 TL as compu-
ter money at the beginning. Participants are 
instructed to make as much money as possible and 
lose as little money as possible during the test by 
making choices from four different decks of cards 
(A,B,C,D) displayed on the computer screen. They 
are informed that they can choose as much as they 
want from each deck and switch from one deck to 
the next. The participant chooses a total of 100 
cards, but this information is not given to the par-
ticipant. The decision-making behavior among the 
decks varies according to the reward and punish-
ment obtained as a result of the card selected from 
each deck. These rewards and punishments are 
pre-programmed and known to the tester, but not 
to the participant. A and B decks are risky decks 
that make a lot of money but also lose a lot of 
money in the long run. C and D decks are advanta-
geous and risk-free in the long run, with little gain 
and little loss. Participants are expected to learn 
this rule as the test progresses. In a selection of 100 
cards, choosing more from decks A and B results in 
a net loss, while choosing more from decks C and D 
results in a net win. In the selection of 100 cards in 
total, the selections made from the advantageous 
decks (C and D) are subtracted from the selections 
made from the disadvantageous decks (A and B), 
and the advantageous decision performance during 
the IGT is calculated. A high score indicates good 
decision-making performance. A validity and relia-

bility study was conducted for use in the Turkish 
population (51). 
Statistical analysis 
The SPSS version 20.0 for Windows software pack-
age (SPSS, Inc., Chicago, Illinois) was used for sta-
tistical analysis. Descriptive statistics, mean and 
standard deviation, were used for numerical vari-
ables, and categorical variables are reported as 
numbers and percentages. Comparisons of nume-
rical variables in two independent groups were 
made using Student's t-test under normal distribu-
tion conditions, and the Mann-Whitney U test 
when normal distribution conditions were not met. 
A comparison of rates in independent groups was 
made using Chi-square Analysis. Analysis of 
covariance (ANCOVA) was used to compare the 
IGT blocks, and total scores by controlling age, 
education status, STAI, and BDI scores in paired 
groups. In cases where IGT scores did not meet 
normal distribution conditions, Quade's ANCOVA 
analysis was performed by transforming age, edu-
cation status, STAI, BDI scores, and dependent 
variables into ordinal values. Pearson’s correlation 
analysis was used when the correlations between 
variables were provided with normal distribution 
conditions, and when normal distribution was not 
achieved, Spearman’s correlation analysis was 
used. Statistical alpha significance level was accep-
ted as p<0.05. 
RESULTS  
Social anxiety disorder versus health control  
There were 151 participants, including 79 with 
SAD, and 72 HCs. Sociodemographic characteris-
tics and clinical scale scores of the patient and con-
trol groups are compared in Table 1. There was no 
statistically significant difference between the 
patient and control groups in terms of age 
(p=0.554), sex (p=0.167), and education years 
(p=0.133). Depression and anxiety (STAI-1, STAI-
2) scores of patients with SAD were significantly 
higher than in the HCs (p<0.001, Cohen’s d =1.32, 
p<0.001, Cohen’s d =1.31, and p<0.001, Cohen’s d 
=1.62, respectively). LSAS-anxiety and LSAS-
avoidance scores of patients with SAD were statis-



tically higher than the control group (p<0.001, 
Cohen’s d =1.33, and p<0.001, Cohen’s d =1.42, 
respectively) (Table 1). 
The BIS-15 total scores (p<0.001, Cohen’s 
d=0.81) BIS-15np (p<0.001, Cohen’s d=0.66), 
BIS-15m (p<0.001, Cohen’s d=0.72), and BIS-15a 
(p<0.001, Cohen’s d=0.83) for SAD were higher 
than the HCs. Risk-taking behavior was defined as 
the total number of cards taken from advantageous 
and disadvantageous decks for each block. 
According to this, the IGT-total score, IGT-1, IGT-
2, IGT-3, and IGT-4 performance of the SAD group 
was similar to the HCs. The IGT-5 score perfor-
mance of the HC group was significantly worse 
than the SAD group (p=0.34, Cohen’s d= 0.19). 
However, when the education, age, depression, and 
anxiety scores of the patient and control groups 
were fixed and their IGT scores were compared, no 
difference was found according to the Quades 

ANCOVA analysis (Table 1), (Fig 1). 
Generalized type versus nongeneralized type 
The comparison of sociodemographic data and test 
scores of patients with generalized type and non-
generalized type SAD is shown in Table 2. There 
was no statistically significant difference between 
subtypes in terms of age (p=0.219), sex (p=0.078), 
duration of education (p=0.286), and comorbidi-
ties (p=0.091). There was no significant difference 
between STAI-trait, BIS-15-total score, and sub-
scales between the generalized type and the non-
generalized type. Although there was no significant 
difference between the two types concerning 
impulsivity, the nongeneralized type had higher 
impulsivity scores. BDI, STAI-state, LSAS-anxiety 
and LSAS-avoidance scores were significantly high-
er in the generalized type than in the nongenera-
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Table 1. Demographic features, clinical data, impulsivity, and decision-making scores of the participants 

 

 

Abbreviations: BDI: Beck depression inventory scale, BSIa: Barratt Impulsiveness Scale-Short Form- attentional impulsivity, 

BIS-15m: motor impulsivity, BIS-15np: non-planning, IGT: Iowa Gambling Test, Hc: Healthy control, LSAS: Liebowitz 

Social Anxiety Scale, SAD: Social anxiety disorder, STAI: State-Trait Anxiety Inventory  
aData expressed as mean – standard deviation, bStudent’s t-test, cChý-Square test, dMann-Whitney U test. 

     Quade’s ANCOVA 

Variables SAD (n=79)a HC (n=72)a t, Z, x† P F P n2 

Age (yr) 24.8–6.1 25.1–5.7 0.592b 0,554    
Sex (Female), n (%) 35(44.3) 40(55.6) 1,908c 0,167    
Education (yr) 14.2–2.8 14.9–2.2 -1,512b 0,133    
BDI scale scores  21.1–12.5 7.7–7 -6.877d <0.001    
STAI-1 (state) 46.6–11.3 33.2–9.1 7,971b <0.001    
STAI-2 (trait) 55.9–11.8 38.2–10 9,859b <0.001    
LSAS-fear 59.1–15.2 41.5–11 8,108b <0.001    
LSAS-avoidance 55–15.8 37.1–8 -7.406d <0.001    
BIS-15np  11–3 9.2–2.4 -3.508d <0.001    
BIS-15m  10.7–3.1 8.7–2.4 -3.961d <0.001    
BIS-15a  10.7–3.5 8.6–2.3 -3.967d <0.001    
BIS-15total score 32.5–8.6 26.5–6 4,968b <0.001    
IGT-1 (1-20) -2–4.4.3 -2.2–4.3 -0.115d 0,908 0,643 0,424 0,004 

IGT-2 (21-40) - 0.5–4.2 -0.2–3.6 -0.578d 0,536 0,004 0,95 - 

IGT-3 (41-60) -0.1–4.5 0.4–5.1 -0.081d 0,935 0,015 0,902 - 

IGT-4 (61-80) -0.4–5.1 0–5.7 -1.142d 0,253 0,521 0,472 0,003 

IGT-5 (81-100) 1.1–6.4 -0.3–8.3 -0.935d 0,34 0,617 0,433 0,004 

IGT-total score (1-100) -2–15.3 -2.4–16.3 -0.203d 0,839 0,007 0,932 - 

 
Fig.1. The Total Advantageous (C and D) and Disadvantageous (A and B) card selection in Social anxiety disorder (SAD), and 

healthy controls (HC). 
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Fig.2. The Total Advantageous (C and D) and Disadvantageous (A and B) card selection in the generalized type, and the 

nongeneralized type 
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lized type (p=0.03, Cohen’s d =0.80, p=0.025, 
Cohen’s d =0.53, p<0.001, Cohen’s d =0.94 and, 
p<0.001, Cohen’s d =1.04, respectively). There 
was no significant difference in IGT-total score and 
sub-blocks between the generalized type and the 
nongeneralized type. However, the IGT-total score 
was significantly lower in patients with generalized 
type SAD in the ANOVA analysis when depression, 
anxiety, age, and education were controlled for 
(p=0.033, Cohen’s d =-0.43) (Table 2), (Fig1,2). 
In the generalized type, only Barratt-total and IGT-
5 were significantly negatively correlated (r=-
0.306; p<0.05). There was no significant correla-
tion between Barrat's subscales and LSAS sub-
scales and the IGT. In the nongeneralized type, 

only BIS-15a, and IGT-2 were significantly nega-
tively correlated (r= -0.400, p<0.005). There was 
no significant correlation between the others. 
DISCUSSION 
In this study, we compared risk-taking and deci-
sion-making performance in patients with SAD 
under ambiguous situations with HCs. One of the 
main results of this study is that the decision-ma-
king performance of patients with SAD under 
uncertainty was similar to that of the HCs. Patients 
with SAD preferred advantageous decks like HC 
parti-cipants and learned to avoid disadvantageous 
decks (see Fig 3 ). 
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Table 2. Comparison of subtypes of SAD 

Abbreviations: BDI: Beck depression inventory scale, BSIa: Barratt Impulsiveness Scale-Short Form- attentional impulsivity, 

BIS-15m: motor impulsivity, BIS-15np: non-planning, IGT: Iowa Gambling Test, Hc: Healthy control, LSAS: Liebowitz Social 

Anxiety Scale, SAD: Social anxiety disorder, STAI: State-Trait Anxiety Inventory  
aData expressed as mean – standard deviation,  bStudent’s t-test,  cChý-Square test,  dMann-Whitney U test. 

     ANCOVA   

Variables Generalized (n=47)a Nongeneralized (n=32)a t, Z, x† p value F p value n2 

Age (yr) 24.1–5.4 25.8–6.9 1b 0,219    

Sex (Female), n (%) 17(36.2) 18(56.2) 3,111c 0,078    

Education (yr) 14.2–2.8 14.9–2.2 -1,068d 0,286    

Comorbidity, n (%) 35(14.5) 18(56.2) 2,862c 0,091    

BDI scale scores 24.5–11.6 16.1–12.1 -3.095b 0,003    

STAI-1 (state) 48.9–11.2 43.2–10.6 -2.290b 0,025    

STAI-2 (trait) 57.9–11.6 52.8–11.6 -1.937b 0,056    

LSAS-fear 64.4–14.6 51.5–12.9 -4.050b <0.001    

LSAS-avoidance 60.9–14.7 46.5–13.3 -4.438b <0.001    

BIS-15np 10.9–2.9 11.2–3.3 -0.463d 0,643    

BIS-15m 10.6–2.8 11–3.5 0,591b 0,556    

BIS-15a 10.3–3.3 11.2–3.7 1,095b 0,277    

BIS-15total score 31.8–7.7 33.4–9.4 0,845b 0,401    

IGT-1 (1-20) -1.5–4.8 -2.4–3.9 -0.698d 0,485 2,237 0,139 0,028 

IGT-2 (21-40) -0.8–4.3 0.06–4 0,948b 0,346 0,641 0,426 0,009 

IGT-3 (41-60) -0.6–4.1 0.7–4.9 1,252b 0,214 1,79 0,185 0,024 

IGT-4 (61-80) -1–5.4 0.4–4.5 -1.645d 0,1 3,599 0,062 0,045 

IGT-5 (81-100) 0.2–5.7 2.2–7.3 1,374b 0,174 1,989 0,163 0,027 

IGT-total score (1-100) -4.6–14.7 1.7–14.8 2b 0,067 4,731 0,033 0,061 

Fig.3: Decision-making between generalized and nongeneralized types. The mean net number of chosen cards (C+D) –(A+B) by 
generalized and nongeneralized types, across five blocks each consisting of 20 trials. Positive net scores reflect advantageous decision-
making performance, while negative net scores reflect disadvantageous decision-making performance.



Somatic markers are regulated in the emotional 
circuits of the brain, specifically, in the ventromedi-
al prefrontal cortex (vmPFC), and are suggested to 
aid decision-making in ambiguous situations 
(21,25). In ambiguous situations, somatic markers 
work like automatic alarms, marking available 
response options with an emotional signal (25). 
These auto-alarms enable accurate decision-mak-
ing from fewer options  (22). Somatic cues of good 
or bad choices enable people to make and maintain 
useful decisions (21). From this point of view, it can 
be argued that patients with SAD can develop 
somatic markers in this task. 
It is noteworthy that patients with SAD  outper-
formed healthy controls in the “conceptual” period  
(block 5) when the participants understood the 
reward/punishment differences between the IGT 
bundles and reached a fully conscious knowledge of 
the content of the task. This finding shows that 
patients with SAD comprehended the content of 
the task towards the end of the test and turned to 
advantageous decks. However, the same finding 
was not observed in healthy participants. During 
the IGT, as healthy participants learn the approxi-
mate frequency and magnitude of reward and pu-
nishment through trial and error, participants are 
expected to direct their preference to advantageous 
cards (52). In the IGT task, healthy participants 
were found to perform poorly (53). Normal adults 
who describe themselves as risk takers make more 
choices from disadvantaged decks than advanta-
geous decks (20). The reason for the low perfor-
mance of healthy participants during the IGT was 
explained by reasons such as excitement seeking, 
disinhibition, impulsivity, and lack of motivation 
(53–55). While stress encourages risk taking in 
individuals with low social anxiety, it causes risk 
aversion in individuals with high social anxiety (35). 
High negative affect was associated with greater 
avoidance of high loss decks, and high positive 
affect was associated with more selection than high 
gain decks (56). In addition, individuals with high 
trait anxiety were found to be associated with 
impaired decision making in IGT (57). Individuals 
with different trait anxiety may react in a certain 
way under stress and may differ from each other in 
their initial decision-making performance (57,58). 
The lack of difference between the patient group 
and the control group in our study may be due to 
the robust decision-making ability of patients with 
SAD or the poor performance of the HCs. 

We found some important differences in decision-
making strategies under ambiguous situations 
according to clinical subtypes of SAD. Patients with 
generalized-type SAD made more choices from 
disadvantaged and risky decks. They were more 
sensitive to immediate rewards rather than long-
term gains, and their choice resulted in a net loss. 
The patients with the nongeneralized type, on the 
other hand, chose more advantageous packs in the 
long run, winning less and losing less, and their 
selections resulted in net profits. The decision-
making behavior of patients with the generalized 
type can be thought of as taking immediate com-
forting action, such as avoiding, instead of thinking 
about the long-term disadvantageous conse-
quences of avoidance, as in real life. In other 
words, the avoidance behavior of patients with 
common-type SAD can also be interpreted as not 
being able to make a long-term profit-loss analysis 
correctly because when their strategy in the task is 
a choice that will bring immediate reward, they 
make that choice and ignore future possibilities 
(Fig 2).  
Poor performance in the IGT has also been associ-
ated with reverse learning (17,25) because disad-
vantageous decks (A and B) are clearly associated 
with higher payoffs at the start of the task. After a 
few tries, participants should learn that these decks 
are at a disadvantage because they lead to losses in 
the long run (17). Accordingly, successful perfor-
mance in the IGT typically involves moving from 
risky decks to less risky decks that initially seem 
rewarding but are gradually associated with greater 
penalties (16). From this point of view, it can be 
said that the generalized type has weak reverse 
learning skills under uncertain situations. 
To see the increasing learning effect of both sub-
types in the gambling task, when the block net 
scores throughout the 5 blocks were examined, it 
was seen that the scores of the nongeneralized type 
increased above 0 from block 1. The nongeneral-
ized type increased their performance by choosing 
more advantageous decks after the first 20 card 
selections and managed to show a learning effect. 
By contrast, the generalized type showed a learning 
effect only in the fifth block and continued to 
choose from disadvantageous cards in the other 
blocks. It is thought that a successful decision-ma-
king performance is related to different cognitive 
functions such as evaluating the loss-gain possibili-
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ties, making profit-loss analysis, keeping the deci-
sion in memory in the previous election, and using 
the feedback obtained after the elections (59). 
From this point of view, it is thought that the ge-
neralized type group could not benefit from feed-
back and did not have a learning effect (see Fig 3 ).  
Patients with generalized type SAD were found to 
show more anxiety, poorer skills, and less positive 
thinking during behavioral tests (13,60). It was 
found that patients with the nongeneralized type 
showed more anticipatory anxiety and higher heart 
rate than the common type and controls in beha-
vioral tests (13). In another study, the nongenera-
lized type showed a higher heart rate during beha-
vioral testing than the generalized type (60). SMH, 
claims that somatic activation secretly drives deci-
sion-making (22). Skin conductivity responses such 
as heart rate and muscle tension are some of these 
somatic cues. According to this hypothesis, every 
behavioral possibility is associated with uncon-
scious somatic responses evoked by its previous 
consequences (61). Somatic states evoked by emo-
tions are associated with positive or negative out-
comes, then reactivate this state through the 
somatosensory cortex, influencing decision-making 
(23). Impairments in this task in patients with ge-
neralized-type SAD may be related to an impair-
ment in somatic activation. 
SMH suggests that impairment in emotions and 
feelings negatively affects decision-making (21) 
because, in ambiguous situations, somatic markers 
are assumed to mark possible options with an emo-
tional signal about the good or bad of the associa-
ted outcome (53). Studies have shown that patients 
with the common subtype and early-onset SAD 
exhibit more severe symptoms and greater beha-
vioral inhibition (62). It has been found that 
patients with SAD of the generalized type are more 
sensitive to environmental threats, do not seek no-
velty, and show more behavioral inhibition than 
those with the nongeneralized type (63). Binelli et 
al. examined a group of patients with high social 
anxiety levels as harm avoidant, a low novelty-seek-
ing cluster, and a novelty-seeking impulsive cluster. 
It was observed that the majority of the people in 
the first group showed behavioral suppression, 
tried to control themselves excessively, and avoided 
taking risks, whereas the other group was prone to 

risk-taking, and exhibited impulsive and aggressive 
behaviors (64). In a study conducted by Kashdan 
and Hofmann in 2008, patients with the genera-
lized type of SAD were examined in two different 
subgroups, low novelty seeking and high novelty 
seeking. The first group was characterized by social 
anxiety and avoidance and low novelty seeking, and 
the second group was characterized by high novelty 
seeking tendencies. In this group, it was stated that 
there may be impulsive decision-making behavior 
in parallel with difficulty in emotion regulation, 
novelty seeking, and risk proneness (65). There are 
also criticisms suggesting that SAD should be seen 
as a continuum of severity, and that when social 
anxiety is controlled, the differences between sub-
types disappear (66). We think that the findings in 
the decision-making processes of the subtypes in 
our study can contribute to the current discussions.  
An interesting finding of our study was that there 
was a significant negative correlation between 
Barratt-total and IGT-5 in patients with generalized 
type. It may be possible to interpret this finding in 
the following way. Bechara et al. reached the fol-
lowing results in a study they conducted on the pro-
cess of choosing from advantageous decks.  
Regardless of whether the participants chose from 
the A and B decks after the first 10 card selections, 
they defined this period as the pre-punishment 
period because they did not face any punishments. 
The pre-hunch period is when participants have yet 
to grasp the content of the task, choosing cards 
from the A or B decks and facing a few penal sanc-
tions. When healthy participants can develop an 
idea that decks A and B are riskier when approach-
ing about 50 cards, this has been described as the 
hunch period. The conceptual period is defined as 
when healthy participants consciously reach full 
knowledge of what is going on in the content of the 
task as they approach about 80 cards (50). It can be 
concluded in our study that the generalized type 
reached the conceptual period, becoming aware 
that something was wrong. They realized that they 
should not avoid social situations. However, high 
impulsivity can cause them to make disadvanta-
geous decisions despite the knowledge that some-
thing is wrong. 
The most important limitation of our study is the 
high rate of comorbidities in patients with SAD. 
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Studies show that there is a high rate of comorbid 
diagnoses in patients with SAD (67,68). Another 
limitation of our study is the low mean age of both 
the patient and healthy control groups. We can re-
commend repeating the study in a wider age range. 
Finally, the fact that we did not look at skin conduc-
tivity during the task can be considered another 
limitation. For both high and low trait anxiety, skin 
conductance responses before choosing advanta-
geous cards were found to predict IGT perfor-
mance (57). Future studies that evaluate decision-
making along with skin conductivity to elucidate 
the effect of somatic markers on decision-making 
processes in patients with SAD and their subtypes 
may lead to further enlightenment. 
CONCLUSION 
In conclusion, according to the findings of our 
study, decision-making performance in patients 
with SAD is similar to that of healthy controls. The 
ability to make decisions under uncertainty of 
patients with the generalized subtype was found to 
be impaired compared with those with the non-
generalized subtype. This suggests that the deterio-
ration in the generalized subtype may be related to 
the short-term winning but long-term losing choi-
ces and the inability to benefit from feedback. We 
believe that this differentiation in the decision-
making processes of SAD subtypes will contribute 

to a better understanding of generalized and non-
generalized subgroups. 
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