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ABSTRACT 

Social anxiety disorder (SAD) is characterized by intense fear or anxiety in response to 

social situations (APA, 2013). Individuals with SAD experience clinically significant 

distress and impairment and, if left untreated, the disorder typically follows a chronic 

and unremitting course (APA, 2013; Hofmann, Heinrichs, & Moscovitch, 2004). 

Intolerance of uncertainty (IU) is “an individual’s dispositional incapacity to endure the 

aversive response triggered by the perceived absence of salient, key, or sufficient 

information, and sustained by the associated perception of uncertainty” (Carleton, 2016, 

p.31). Several studies have implicated high IU as a potential risk factor underlying the 

development and maintenance of various anxiety and mood disorders, including SAD 

(see for review, Carleton, 2012; 2016; in press). Previous studies have implicated high 

IU as being detrimental to decision-making processes and adaptive responses (Jensen, 

Kind, Morrison, & Heimberg, 2014; Luhmann, Ishida, & Hajcak, 2011); however, 

research to date has not examined the relationship between IU and decision-making 

within disorder-specific contexts, except within the context of generalized anxiety 

disorder. Further, little research has examined the relationship between IU and anxiety 

under threat (e.g., Reuman, Jacoby, Fabricant, Herring, & Abramowitz, 2014). The 

current investigation was designed to examine the relationship between IU and social 

anxiety symptoms by assessing the impact of social threat and IU on decision-making. 

Undergraduate participants (n = 106, 81% women) with diverse levels of baseline, self-

reported social anxiety symptoms were asked to complete two sets of decision-making 

tasks in either a high social threat condition or a low social threat condition. 

Correlational, linear regression, and mediational analyses were conducted to characterize 



 

 ii 

decision-making performance across the different groups and conditions, as well as 

assess the role of IU as a potential mediator of the relationship between decision-making 

and social anxiety. High self-reported IU and high self-reported social anxiety were both 

significantly inversely associated with information gathering in the Beads Task, 

particularly for participants assigned to the high social threat condition. High self-

reported IU and high self-reported social anxiety were significantly associated with 

overall latency in the modified Iowa Gambling Task (MIGT) in the low social threat 

condition. There was a significant inverse relationship between SAD-specific IU and 

advantageous play in the MIGT and a trend toward a significant inverse association 

between SAD-specific IU and disadvantageous play in the MIGT. The results of 

mediation analyses did not support IU as mediating the relationship between social 

anxiety and decision-making. The current results were consistent with contemporary 

models of anxiety positing uncertainty as critical (Carleton, 2012; 2016; in press). 

Participants exhibited behaviours and decision-making outcomes consistent with the 

notion that uncertainty reduction is a primary implicit goal in individuals high in IU and 

anxiety, particularly when faced with fear-relevant contexts. The current results also help 

elucidate posited differences in the influence of inhibitory and prospective IU on 

decision-making processes in domain-specific environments (i.e., socially anxious 

individuals faced with a socially threatening situation). Further, the results support the 

utility of and need for additional research examining the role of disorder-specific IU. A 

better understanding of the role of IU in decision-making within disorder-specific 

contexts can be used to inform treatment interventions targeting IU reduction and 

improve treatment outcomes.   
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1.0 Literature Review 

1.1 Introduction and Outline  

Individuals with social anxiety disorder (SAD) typically experience severe 

distress and anxiety at the prospect of engaging in social situations, along with 

significant fear of being evaluated by others (Heimberg, Brozovich, & Rapee, 2010; 

Rapee & Heimberg, 1997; Weeks et al., 2012). SAD is one of the most common 

psychiatric disorders; however, the number of individuals who seek treatment remains 

relatively low (Kessler, 2003). The course of SAD is often chronic and unremitting, 

producing lifelong impairments in social, occupational, and other areas of daily 

functioning (Hofmann, Heinrichs, & Moscovitch, 2004; Kessler, Berglund, Demler, Jin, 

Merikangas, & Walters, 2005; Yonkers, Bruce, Dyck, & Keller, 2003). Given the 

prevalence and persistence of the disorder, a better understanding of the cognitive 

processes underlying the onset and maintenance of SAD is crucial for improving 

intervention strategies aimed at alleviating social anxiety symptoms. 

Intolerance of uncertainty (IU) is “an individual’s dispositional incapacity to 

endure the aversive response triggered by the perceived absence of salient, key, or 

sufficient information, and sustained by the associated perception of uncertainty” 

(Carleton, 2016, p. 31) and is thought to play a significant role in anxiety and related 

disorders (Carleton, 2012; 2016; in press). IU has been the subject of recent research 

examining social anxiety (e.g., Boelen & Reijntjes, 2009; Carleton, Collimore, & 

Asmundson, 2010). Behavioural correlates of the IU construct have typically been 

examined using decision-making paradigms (e.g., Ladouceur, Talbot, & Dugas, 1997; 

Jensen, Kind, Morrison, & Heimberg, 2014; Luhmann, Ishida, & Hajcak, 2011). 
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Previous research has established a relationship between IU, decision-making biases, and 

the worry associated with generalized anxiety disorder (GAD; Ladouceur et al., 1997). 

The specific relationship between IU, decision-making, and social anxiety remains a 

relatively unexplored avenue of research, and as such, formed the basis for the current 

investigation. The following literature review provides an overview of SAD diagnostic 

criteria, as well as outlines the associated etiology, epidemiology, and comorbidity of the 

disorder. Thereafter, cognitive behavioural models explaining the development and 

maintenance of social anxiety symptoms are presented. A subsequent review then 

presents the IU construct, the transdiagnostic nature of IU, the role of IU specifically in 

social anxiety, and relevant literature highlighting the relationship between IU, anxiety, 

and decision-making. The review precedes an overview of the current investigation, 

including the purpose, methods, and results of statistical analyses. Finally, the 

implications, limitations of the current investigation, and proposed directions for future 

research are presented.  

1.2 Social Anxiety Disorder 

According to the Diagnostic and Statistical Manual of Mental Disorders, Fifth 

Edition, (DSM-5; American Psychiatric Association [APA], 2013), SAD is characterized 

by intense fear or anxiety in response to social situations in which there is a potential for 

the individual to be evaluated or scrutinized. Such social situations can be interactional 

(e.g., conversing with others or meeting new people), observational (e.g., walking or 

eating in front of others), or performance-based (e.g., giving a speech) in nature (APA, 

2013). Individuals with SAD fear that their behaviour or anxiety symptoms (e.g., 

sweating, blushing, stuttering) will be observed and subsequently negatively evaluated 
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by others (Rapee & Heimberg, 1997). While not currently specified in the diagnostic 

criteria, recent research has implicated fear of positive evaluation (in addition to fear of 

negative evaluation) as another underlying factor in social anxiety symptoms (Weeks & 

Howell, 2012).  

Social situations are consequently avoided or endured with great fear and anxiety. 

In SAD, the distress experienced in anticipation of or during social situations is out of 

proportion to the actual threat associated with the event (Rapee & Heimberg, 1997). 

SAD is marked by clinically significant impairment in social, occupational, or other 

areas of functioning; moreover, the distress experienced is typically chronic and 

unremitting, with symptoms being present for at least 6 months and often lasting for 

years (APA, 2013; Kessler, 2003). To meet criteria for SAD, the symptoms must not be 

better explained by other mental disorders (e.g., panic disorder, body dysmorphic 

disorder, autism spectrum disorder), medical conditions (e.g., Parkinson’s disease, 

obesity, disfigurement), or substances (e.g., medications, substance use; APA, 2013). 

Current diagnostic criteria also include a “performance only” specifier in diagnoses 

where the fear and distress experienced is “restricted to speaking or performing in 

public” (APA, 2013, p. 203). The inclusion of a “performance only” specifier is in 

concordance with recent research suggesting that performance anxiety may in fact 

represent a distinct variant or subtype of SAD (Blöte, Kint, Miers, & Westenberg, 2009). 

The current diagnostic criteria (i.e., DSM-5; APA, 2013) no longer include the 

“generalized” specifier found in previous editions of the Diagnostic and Statistical 

Manual of Mental Disorders (e.g., Fourth Edition, Text Revision, [DSM-IV-TR] APA, 

2000; Third Edition, Revised, [DSM-III-R], APA, 1987). The previous specifier use 
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assumed that social anxiety was more commonly experienced in response to one specific 

situation, rather than experienced more generally; accordingly, the generalized 

diagnostic specifier was used to qualify cases in which the fear and anxiety appeared to 

generalize to most social situations (APA, 2000). Removing the specifier in the recent 

iteration of the Diagnostic and Statistical Manual of Mental Disorders (APA, 2013) is 

congruent with recent conceptualizations of SAD, which suggests that rather than 

existing as discrete subtypes, social anxiety symptoms are more appropriately 

characterized as occurring along a continuum wherein a greater number of feared 

situations is indicative of a higher degree of clinical severity (see Bögels et al., 2010 for 

a review).  

1.2.1 Etiology. The onset of SAD typically occurs during adolescence, though 

a childhood history of shyness or social inhibition may be a precipitating factor 

(Hayward et al., 2008; Schneier, 2006). Most individuals (75%) with SAD report 

symptom onset between the ages of 8 and 15, with the median age of onset in the United 

States at age 13 (APA, 2013; Kessler et al., 2005). SAD may develop in response to a 

stressor (e.g., a humiliating social experience), a change in job or relationship roles (e.g., 

getting married or getting a promotion), or as a result of gradual changes (APA, 2013). 

Etiological models of SAD implicate several factors as interacting and contributing to 

the onset and progression of SAD. Such factors include genetics, temperament, early 

social interactions, negative life events, and cognitive processing styles (Hayward et al., 

2008; Rapee & Spence, 2004). There is an increased risk of developing SAD among 

individuals whose family members have SAD (Rapee & Spence, 2004); however, the 

association may have less to do with specificity of SAD, indicating instead a general 



 

 5 

vulnerability to anxiety and mood disorders found in individuals whose parents similarly 

suffer from such psychopathology (Bögels et al., 2010; Hayward et al., 2008). Early 

temperament styles, such as behavioural inhibition, are also associated with increased 

risk of developing SAD later in life (Hayward et al., 2008; Rapee & Spence, 2004). 

Further, retrospective studies have implicated adverse early social experiences and 

negative life events as contributing to increased risk (e.g., Hackmann, Clark, & 

McManus, 2000). In addition to genetics and environmental factors, cognitive 

vulnerabilities and biased information processing styles have been implicated in the 

development and maintenance of SAD symptoms. In sum, the onset of SAD is likely 

influenced by a combination of the above risk factors, which interact and influence 

where an individual is likely to fall on the social anxiety continuum (Rapee & Spence, 

2004).  

1.2.2 Epidemiology. Lifetime prevalence rates for SAD approximate 12% and 

12-month prevalence rates are estimated at 6.8%; as such, SAD is one of the most 

prevalent psychiatric disorders (Kessler et al., 2005). Prevalence rates suggest that SAD 

is more common in women, with reported sex ratios approximating 3:2 (Furmark, 2002). 

Epidemiological studies have reported similar prevalence rates in Western countries, 

with lower estimated prevalence in Asian countries, such as Korea and Taiwan 

(Furmark, 2002; Rapee & Spence, 2004). Methodological issues and cultural variations 

in presentation may account for some of the discrepancy, such that social anxiety may 

manifest differently across different cultures. For example, taijin kyofushu has been 

identified as a culture-bound disorder in Japan and is characterized by a core fear of 

offending others with one’s behaviour (APA, 2013; Rapee & Spence, 2004).  
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SAD is associated with significant impairment in occupational, academic, and 

interpersonal functioning, including lack of social support, lower educational attainment, 

and lower income (Furmark, 2002). The course of SAD is characterized by chronicity 

and low remission rates, with remission rates reportedly less than 40% (Yonkers et al., 

2003). Further, earlier age of onset is associated with greater symptom severity (Rapee & 

Spence, 2004). Given the relatively early age of onset and chronicity of impairment it 

appears that, for many, SAD is a lifelong disorder. If left untreated, SAD typically runs a 

chronic course, resulting in substantial impairments in school and work performance, 

socioeconomic status, as well as a reduction in quality of life (APA, 2013; Hofmann, 

Heinrichs, & Moscovitch, 2004). Despite the unremitting course and significant distress 

experienced, only half of individuals with SAD seek treatment, and often only after 

many years of dealing with their symptoms (APA, 2013; Kessler, 2003).  

1.2.3 Comorbidity. SAD has high comorbidity with other psychiatric 

disorders, including other anxiety disorders, mood disorders, and substance use disorders 

(Brown, Campbell, Lehman, Grisham, & Mancill, 2001; Furmark, 2002). Previous 

research suggests that approximately half of individuals with lifetime SAD report having 

at least one other mental disorder and nearly a third report having three or more lifetime 

mental disorders (Chartier, Walker, & Stein, 2003). The most common comorbid 

diagnoses include major depressive disorder (MDD), persistent depressive disorder 

(dysthymia), GAD, specific phobia, panic disorder, agoraphobia, obsessive-compulsive 

disorder (OCD), post-traumatic stress disorder (PTSD), and avoidant personality 

disorder (Bögels et al., 2010; Brown et al., 2001).  
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SAD is associated with significant impairments in work productivity, 

interpersonal relationships, financial dependency, and poor quality of life (Kessler, 

2003). Comorbidity in SAD complicates and negatively impacts the course of the 

disorder, and individuals with additional diagnoses exhibit greater symptom severity of 

SAD, greater levels of impairment, and poorer prognosis (Chartier et al., 2003; Erwin, 

Heimberg, Juster, & Mindlin, 2002). Furthermore, SAD appears to precede the onset of 

the majority of comorbid disorders (Beesdo et al., 2007; Chartier et al., 2003). In one 

study examining the comorbidity of psychiatric diagnoses, social anxiety preceded the 

onset of comorbid anxiety, mood, and substance use disorders to a significant degree 

(Chartier et al., 2003). Specifically, onset of social anxiety preceded the comorbid 

diagnosis in 32% of the cases involving comorbid anxiety disorders, 71% of cases 

involving comorbid mood disorders, and 80% of cases involving comorbid substance use 

disorders (Chartier et al., 2003). Similarly, the results of a 10-year, prospective, 

longitudinal study determined that the presence of SAD in early adolescence was 

consistently and robustly associated with an increased risk of subsequent depression 

(Beesdo et al., 2007). 

1.2.4 Cognitive behavioural models of SAD. Cognitive behavioural models 

suggest that biased attention, appraisal, and information processing play a key role in the 

development and maintenance of psychopathology (see Morrison & Heimberg, 2013 for 

a review specific to SAD). Central to all of these models is the notion that biases in 

information-processing lead individuals with SAD to appraise social situations in a 

disproportionately negative manner, which serves to increase anxiety and distress, and 

may subsequently promote avoidance and impaired behavioural responses (Clark & 
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McManus, 2002; Morrison & Heimberg, 2013). Several cognitive behavioural models of 

SAD have been supported by empirical evidence (e.g., Clark & Wells, 1995; Heimberg 

et al., 2010; Hoffman, 2007; Rapee & Heimberg, 1997). The two most widely accepted 

cognitive behavioural models of SAD (i.e., Clark & Wells, 1995; Rapee & Heimberg, 

1997) posit that attention to threatening events or stimuli is critical in producing and 

maintaining social anxiety. Where the two models differ is in their respective emphasis 

on internal and external cues as sources of information processing in interpreting social 

threat (see Schulz & Heimberg, 2008 for a comprehensive comparison). 

According to Clark and Wells’ (1995) model, self-focused attention and 

processing of internal cues are key maintaining factors in social anxiety. Dysfunctional 

beliefs and cognitive processing biases are posited as leading to disproportionately 

threatening appraisals of social situations. The resulting anxiety and subsequent negative 

appraisals experienced in social situations are maintained by a series of information 

processing biases. According to the model, a cycle of self-focused attention and 

increased anxiety symptoms is activated upon the perception of an audience. Once 

symptoms and information-processing systems are activated, individuals with SAD turn 

their attention inward, in a hypervigilant and scrutinizing manner. Individuals 

subsequently begin continually monitoring their internal states (e.g., physiological 

arousal, emotional states) for signals of social threat.  

According to Clark and Wells (1995), individuals use the information gathered 

by attending to these internal states to compose a self-image of how they must appear to 

their audience–a self-image that typically does not accurately reflect the actual social 

situation. Individuals with SAD may view somatic symptoms such as blushing, sweating, 
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or stuttering as signs of impending or actual failure in their attempt to meet expected 

standards for social performance. Due to the perceived significance of these arousal 

symptoms, socially anxious individuals allocate more attentional resources to monitoring 

these cues, which may result in the symptoms being experienced as subjectively more 

intense (Clark & McManus, 2002; Schultz & Heimberg, 2008). Further, Clark and Wells 

(1995) propose increased allocation of attentional resources to internal hypervigilance 

may in fact produce compromised social performance by reducing the cognitive 

resources available to respond to social situations, thereby resulting in the very outcomes 

feared by individuals with SAD. 

In addition to the allocation of attentional resources inwards, individuals with 

SAD may engage in safety behaviours aimed at minimizing the perceived threat of social 

situations (e.g., trying to memorize exactly what one wishes to say before having a 

conversation, avoiding eye contact; Clark & Wells, 1995; Heimberg et al., 2010). When 

feared negative outcomes fail to manifest, safety behaviours are deemed to be 

responsible and thus serve to maintain maladaptive social appraisals and perceived 

threat. As such, impaired social performance may not be indicative of actual social skills 

deficits, but may be the product of disproportionate attentional resource allocation in 

conjunction with safety behaviours. For example, if during a conversation an individual 

is actively rehearsing everything before speaking aloud, he or she is likely unable to 

appropriately attend to the content and natural flow of the conversation. The unintended 

consequence may be their appearing less friendly and more distant to others (Clark & 

Wells, 1995). Finally, individuals may engage in comprehensive and biased pre- and 

post-event processing wherein they attend selectively to distorted negative information 
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pertaining to their social performance, which subsequently feeds into their expectations 

for future social performance (Clark & Wells, 1995). 

Rapee and Heimberg (1997) contrast Clark and Wells (1995) by emphasizing the 

importance of external cues in the onset and maintenance of social anxiety symptoms. In 

contrast to Clark and Wells’ (1995) model where an individual’s attention is focused 

primarily on internal cues, Rapee and Heimberg’s (1997) model posits that attentional 

resources are allocated not only to internal states and self-representation, but also to the 

external environment with a particular focus on scanning for threat cues. The presence 

and interplay of various sources of information, including internal and external cues, is 

integral to the experience of social anxiety symptoms (Rapee & Heimberg, 1997; Schultz 

& Heimberg, 2008).  

As with Clark and Wells’ (1995) model, in Rapee and Heimberg’s (1997) model 

of social anxiety the onset of information-processing and anxiety symptoms begins with 

the perception of an audience. Similarly, the perceived audience could be anyone that the 

socially anxious individual deems to be capable of engaging in negative evaluation. The 

perceived audience could range from audience members listening to a presentation, 

partners in conversation, or even strangers walking down the street or sitting across from 

the individual in a public place. In short, any situation wherein there is a risk of 

interaction or observation can be construed as a social threat (Rapee & Heimberg, 1997). 

The model posits that socially anxious individuals assume others are inherently critical 

and expect harsh judgments during social interactions. Individuals with SAD attach a 

fundamental importance to being viewed in a positive manner, which sets the stage for 
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anxiety when social interactions are interpreted as unsuccessful (Rapee & Heimberg, 

1997; Schultz & Heimberg, 2008).  

According to Rapee and Heimberg’s model (1997), individuals with social 

anxiety attend to multiple sources of information including memories of past social 

situations, physiological arousal, thoughts, behaviours, and external cues in their 

processing of social situations, which consequently inform mental representations of 

how they appear and behave in front of others. In addition to an internal focus, 

individuals with SAD allocate substantial attentional resources towards monitoring for 

external signs of potential negative social outcomes and negative evaluation from others 

(e.g., frowning or yawning). Social anxiety symptoms and experiences of distress are 

influenced and maintained by individuals’ self-representation (as informed by internal 

physiological, behavioural, and cognitive cues), as well as external threat cues (Rapee & 

Heimberg, 1997; Schultz & Heimberg, 2008). For example, an individual may perceive 

an increase in heart rate and sweating (i.e., internal cues) in response to getting on stage 

to give a speech. As the individual begins speaking, he or she may notice that an 

audience member is yawning and stretching (i.e., external cues), which are interpreted as 

signs that the speaker is boring and subsequently serve to increase negative cognitions 

and images of the self, which in turn exacerbate symptoms of anxiety and distress 

(Schultz & Heimberg, 2008).  

Rapee and Heimberg (1997) posit that socially anxious individuals are prone to 

selectively attending to and recalling negative information, thereby producing a mental 

self-representation that is much more negative than reality would dictate. In the previous 

example, the speaker may selectively attend to the individual yawning, while ignoring 
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the larger number of individuals in the audience who are smiling and nodding. As such, 

socially anxious individuals are likely to perceive their social performance as more 

negative than would be perceived by those observing them. Individuals with SAD also 

believe their arousal levels and anxiety symptoms are more visible to others than they 

actually are, further promoting a self-portrait of themselves as socially inept, regardless 

of whether this is actually the case (Rapee & Heimberg, 1997). Ultimately, socially 

anxious individuals compare their mental self-representation (as informed by 

aforementioned external and internal cues) to their expected standards for social 

performance. Any discrepancies or indications that the socially anxious individual is not 

meeting these standards ultimately increase anxiety levels (Morrison & Heimberg, 

2013). 

In an extension of existing cognitive behavioural models of SAD, Hoffmann 

(2007) suggests that individuals with SAD hold unrealistically high standards and 

expectations for their own social performance, while viewing their available social skills 

as inadequate. Personal high standards and self-perceived deficits are proposed to 

interact with overestimations of the adverse consequences of negative social events. 

Accordingly, when faced with a social situation, socially anxious individuals turn their 

attention to their anxiety and negative self-perceptions and engage in maladaptive coping 

strategies such as avoidance and safety behaviours to avoid negative outcomes. 

Maladaptive coping strategies coupled with biased post-event processing serve to 

maintain anxiety and promote distress and fear of future social situations (Hoffmann, 

2007). 
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In their updated, expanded, and widely accepted model, Heimberg and colleagues 

(2010) describe key cognitive constructs that contribute to the maintenance of SAD. The 

updated model builds upon the original (1997) model to include considerations of several 

additional factors that have subsequently emerged as important constructs in the 

maintenance of SAD symptoms. The emergent constructs include imagery, post-event 

processing, the combined cognitive biases hypothesis, fear of positive evaluation, and 

emotion dysregulation–each of which has empirical support warranting inclusion in the 

updated model (Heimberg et al., 2010). According to the updated model, socially 

anxious individuals engage in mental imagery when faced with social threat, such as 

recalling past images of social events and holding an image of the self from an outsider 

perspective (Heimberg et al., 2010). The mental imagery is typically biased, distorted, 

and may consequently negatively impact social experiences and performance. As with 

Clark and Wells’ (1995) model, individuals with SAD are also proposed to engage in 

comprehensive post-event processing after a social event or when they anticipate a 

similar future event. Individuals with SAD analyze their own behaviour as well as the 

reactions and behaviours of others in an iterative and scrutinizing manner, leading to 

memory biases for past events and biased predictions about future situations (Heimberg 

et al., 2010). The combined cognitive biases hypothesis proposes that each of the 

cognitive biases implicated in the maintenance of social anxiety are best characterized by 

interconnected, mutually influential relationships, rather than operating in isolation from 

one another (Hirsch, Clark, & Mathews, 2006). Accordingly, Heimberg and colleagues 

(2010) suggest utility in considering how one cognitive bias may influence another and 

how cognitive processes may operate in tandem to maintain social anxiety symptoms.  
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Finally, established cognitive behavioural models have posited fear of negative 

evaluation (FNE) as being central to SAD (e.g., Clark & Wells, 1995; Hoffman, 2007; 

Rapee & Heimberg, 1997); however, recent research suggests that fear of positive 

evaluation (FPE) may also play a role in explaining the cognitive processes underlying 

SAD (Weeks, Heimberg, & Rodebaugh, 2008). Socially anxious individuals may fear 

positive evaluation because such evaluations will raise expected standards for future 

performance and cause others to view the positively evaluated individual as a potential 

threat to those with higher social status (Weeks, Heimberg, & Rodebaugh, 2008; Weeks 

& Howell, 2012). Research has demonstrated that not only is FPE a distinct construct 

from FNE (and not merely a form of delayed FNE), but FPE also accounts for unique 

variance in social anxiety symptoms above and beyond that accounted for by FNE 

(Weeks et al., 2008; Reichenberger, Wiggert, Wilhem, Weeks, & Blechert, 2015). 

Accordingly, not negative evaluation specifically, but fear of evaluation in general, may 

be at the core of social anxiety (Heimberg et al., 2010; Weeks et al., 2008). The broader 

understanding of the fear of evaluation has been appropriately termed the bivalent fear of 

evaluation model of social anxiety (Weeks & Howell, 2012). 

1.3 Intolerance of Uncertainty  

The most recent definition of IU, as proposed by Carleton (2016), describes the 

construct as “an individual’s dispositional incapacity to endure the aversive response 

triggered by the perceived absence of salient, key, or sufficient information, and 

sustained by the associated perception of uncertainty” (Carleton, 2016, p. 31). IU has 

been proposed as a lower order factor underlying the broader, higher order construct of 

distress tolerance (Bardeen, Fergus, & Orcutt, 2013; Zvolensky, Vujanovic, Bernstein, & 
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Leyron, 2010). Individuals with high IU view the possibility of a negative event 

occurring as unacceptable, regardless of the likelihood the event will actually occur 

(Carleton, Sharpe, & Asmundson, 2007); accordingly, individuals with high IU tend to 

appraise ambiguous or uncertain situations as inherently threatening and something to be 

avoided, resulting in functional impairment during uncertainty-inducing situations (Buhr 

& Dugas, 2009; Dugas, Gagnon, Ladouceur, & Freeston, 1998; Koerner & Dugas, 

2008). Taxometric analyses of the latent structure of IU suggest the construct may be 

best conceptualized as occurring on a continuum of intensity ranging from low to high, 

with higher levels of IU posited as a key vulnerability in the development and 

maintenance of psychopathology (Carleton, Weeks, Howell, Asmundson, Antony, & 

McCabe, 2012).  

Research examining the factor structure of IU has established two dimensions, 

referred to as prospective IU and inhibitory IU (e.g., Birrell, Meares, Wilkinson, & 

Freeston, 2011; Carleton, Norton, & Asmundson, 2007; Hong & Lee, 2015; McEvoy & 

Mahoney, 2011). Prospective IU encompasses the fear and anxiety experienced in 

anticipation of future uncertainty and is considered the cognitive dimension of IU 

(Carleton et al., 2012). In contrast, inhibitory IU refers to the behavioural inhibition and 

inaction that can occur in response to uncertainty and is thus considered the behavioural 

dimension of IU (Carleton et al., 2012). Preliminary research evidence suggests that the 

two dimensions of IU may be associated with different symptomatology and that the 

relative impact of each dimension of IU may vary depending on the disorder (Carleton et 

al., 2010; McEvoy & Mahoney, 2011, 2012).  
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In a study examining the relationship between IU and social anxiety in a 

community sample, Carleton and colleagues (2010) established a unique relationship 

between inhibitory IU and symptoms of social anxiety. Building upon the preliminary 

results, McEvoy and Mahoney (2011) conducted an investigation examining the 

structure of IU within a treatment-seeking sample of individuals with anxiety and 

depression. Their results indicated prospective IU as uniquely associated with symptoms 

of GAD and OCD, while inhibitory IU was uniquely associated with symptoms of social 

anxiety, panic disorder, and depression. Carleton and colleagues (2012) further 

investigated IU among individuals diagnosed with various mood and anxiety disorders 

(i.e., SAD, panic disorder, GAD, OCD, and depression), as well as undergraduate 

students and community members. Carleton and colleagues’ results did not replicate 

unique associations between prospective IU and inhibitory IU in specific disorders; 

however, the researchers noted that comorbidity among the clinical sample may have 

obscured specific associations between discrete disorders and the dimensions of IU. 

Nevertheless, the available results underscore the ubiquity of IU across diverse clinical 

and community samples, and support the conceptualization of IU as a transdiagnostic, 

dispositional construct.  

Recent research using brain imaging has contributed additional evidence in 

support of the role of IU in anxiety (Barker, Troller-Renfree, Pine, & Fox, 2015) and 

highlighted the unique qualities of inhibitory IU and prospective IU in response to 

uncertainty (Jackson, Nelson, and Hajcak, 2016). Error-related negativity (ERN) refers 

to a negative deflection in the event-related potential that occurs in response to an error 

(Barker et al., 2015). The ERN has been conceptualized as a biophysiological measure of 
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sensitivity to threat and response to uncertainty (Jackson et al., 2016). In the first study to 

demonstrate a relationship with ERN and IU, Barker and colleagues (2015) determined 

an interactional relationship between social anxiety and threat condition such that 

elevated ERN was found in highly socially anxious individuals compared to low socially 

anxious individuals, but only when faced with a social-evaluative environment. Barker 

and colleagues suggested that not only is enhanced ERN a common feature in anxiety, 

but the enhancements are influenced by salient contextual factors, such as placing highly 

socially anxious individuals in a social context. 

Jackson and colleagues (2016) recently had participants complete a self-report 

measure of IU followed by a flanker task designed to measure ERN. Their results 

implicated prospective IU as being associated with larger (i.e., more negative) ERN and 

slower reaction time. In contrast, inhibitory IU was associated with smaller ERN and 

faster reaction time. Jackson and colleagues (2016) interpreted their results as suggestive 

that prospective IU is associated with enhanced neural activity consistent with an urge to 

act in the face of uncertainty. In contrast, inhibitory IU may be associated with reduced 

neural activity and behavioural inhibition or avoidance in response to threat or 

uncertainty. Both suggestions are consistent with conceptualizations of prospective IU as 

the behavioural component and inhibitory IU as the cognitive dimension of IU. 

The current results, coupled with increasing emphasis on the importance of the 

role of unpredictability in threat perception and anxiety (e.g., Grupe & Nitschke, 2013), 

point to the need to clarify not only the role of IU in specific disorders such as SAD, but 

also the potentially differential roles of inhibitory and prospective IU. Taken together, 

the existing research suggests the utility of examining the different dimensions of IU 
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separately to clarify their respective roles within psychopathology and across different 

disorders.  

1.3.1 IU as a transdiagnostic risk factor for mood and anxiety disorders. IU 

was originally conceptualized as a key factor in the development and maintenance of the 

significant levels of worry that are characteristic of GAD; as such, much of the early 

research on IU was conducted within the context of examining the role of IU in this 

particular disorder (e.g., Buhr & Dugas, 2009; Dugas, Letarte, Rhéaume, Freeston, & 

Ladouceur, 1995; Koerner & Dugas, 2008). Dugas and colleagues (1998) proposed a 

theoretical model wherein IU emerged as a critical component underlying the 

maintenance of worry in GAD. Several studies have further evidenced support for a 

causal role of IU in GAD-related worry (e.g., Ladouceur, Gosselin, & Dugas, 2000). For 

example, Ladouceur and colleagues (2000) determined that participants whose IU levels 

were experimentally increased using a gambling task reported higher levels of worry 

than participants whose levels of IU were decreased.  

Over the past several years, research has been accumulating to support the 

conceptualization of IU as a transdiagnostic risk factor across various mood and anxiety 

disorders (e.g., Boswell, Thompson-Hollands, Farchione, & Barlow, 2013; Carleton, 

Collimore, & Asmundson, 2010; Carleton, Mulvogue, Thibodeau, McCabe, Antony, & 

Asmundson, 2012; McEvoy & Mahoney, 2012). Specifically, IU has been implicated in 

GAD (Koerner & Dugas, 2008; Khawaja  & McMahon, 2011), SAD (Boelen & 

Reijntjes, 2009; Carleton et al., 2010), panic disorder and agoraphobia (Carleton, 

Mulvogue et al., 2012; McEvoy & Mahoney, 2012), OCD (Lind & Boschen, 2009), 

PTSD (Fetzner, Horswill, Boelen, & Carleton, 2013), and depression (Carleton, 



 

 19 

Mulvogue et al., 2012; Gentes & Ruscio, 2011; Yook, Kim, Suh, & Lee, 2010).  The 

relationship between IU and psychological disorders remains evident even when 

controlling for other risk factors such as neuroticism and anxiety sensitivity, suggesting 

unique direct and indirect contributions of IU for psychopathology (Boelen & Reijntjes, 

2009; Carleton, 2016; McEvoy & Mahoney, 2011). Individuals with anxiety and mood 

disorders have higher levels of IU than non-clinical populations, suggesting high IU may 

be a characteristic component of populations experiencing clinical levels of symptoms 

(Carleton et al., 2012). In addition to robust evidence supporting the role of general IU 

within mood and anxiety disorders, researchers have suggested that disorder-specific IU 

may also exert a unique influence within different sets of symptoms (Thibodeau, et al., 

2015). Thibodeau and colleagues (2015) recently developed a disorder-specific measure 

of IU (DSIU), which assesses IU within eight different disorders: GAD, SAD, OCD, 

health anxiety, PTSD, MDD, panic disorder, and specific phobia. Additional research 

with this measure to assess its utility and the potentially unique contributions of disorder-

specific IU is warranted.  

In line with Carleton’s (2016) conceptualization of IU as a transdiagnostic risk 

factor for psychopathology, researchers have examined IU as a potential target for 

intervention in the treatment of a range of clinical disorders (e.g., Dugas & Ladouceur, 

2000; Einstein, 2014; Hewitt, Egan, & Rees, 2009; Mahoney & McEvoy, 2012a). For 

example, given empirical support evidencing the causal role for IU in worry, several 

researchers have suggested that targeting IU reduction may be an effective means of 

alleviating GAD symptoms (e.g., Dugas et al., 1998; Dugas & Ladouceur, 2000; 

Ladouceur, Dugas, Freeston, Léger, Gagnon, & Thibodeau, 2000). Dugas and Ladouceur 
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(2000) conducted an investigation examining the efficacy of cognitive behavioural 

treatment for GAD and found that IU reductions were significantly associated with 

subsequent reductions in worry as well as more positive treatment outcomes at 6- and 

12-month follow ups. Hewitt and colleagues (2009) adapted Dugas and Ladouceur’s 

(2000) protocol and effectively used a focus on IU reduction to treat social anxiety 

symptoms in a single case design. A recent study examining changes in IU as a function 

of group cognitive behavioural therapy evidenced reductions in IU as preceding 

symptom reductions for individuals with social anxiety (Mahoney & McEvoy, 2012a). 

Taken together, the existing research suggests that targeting IU reduction may offer a 

beneficial avenue for treating anxiety and related disorders. The initial results are 

promising and more research examining the potential utility of targeting IU as a means 

of reducing symptoms across a range of disorders is warranted. The evidence supporting 

IU reduction as an effective treatment intervention, first for GAD and now for SAD, 

highlights the importance of further research examining how IU may differentially 

manifest and play a role in different disorders. For the purposes of the current 

investigation, the association between IU and SAD is now examined in further detail. 

1.3.2 The role of IU in SAD. Substantial research evidence supports a robust 

relationship between IU and GAD; however, only recently has research examined the 

role of IU in SAD. In line with empirical support evidencing the transdiagnostic nature 

of IU, the existing research examining IU within the context of social anxiety suggests 

that high IU may be an important risk factor for developing and maintaining social 

anxiety symptoms (Boelen & Reijntjes, 2009; Carleton et al., 2010). Social interactions 

typically include substantial uncertainty. For example, in the midst of giving a 
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presentation in class, a student presenter may notice the professor sitting at the back of 

the room yawning. There are various explanations that can account for this yawn. The 

professor may be exhausted, overworked, or preoccupied, and the subsequent yawn may 

in no way be indicative of the student’s performance. Alternatively, perhaps the 

professor finds the presenter to be less than engaging, and the yawning is thus an 

indication of the professor’s perception of the presenter’s performance. The simple 

behavioural act of yawning may not constitute reason for social distress; nevertheless, 

certainty regarding the behaviour would be elusive. Individuals with high IU may have 

particular difficulty in situations such as the aforementioned yawning incident, wherein 

the motive underlying the act is uncertain.  

Given the uncertainty characteristic of most social situations, individuals with 

high IU may be more prone to experience distress and impairment in social situations 

(Carleton et al., 2010; Mahoney & McEvoy, 2012a). In one of the first studies to 

examine the role of IU in social anxiety, Boelen and Reijntjes (2009) examined whether 

IU explained variance in social anxiety above and beyond established cognitive 

correlates such as such as neuroticism, FNE, anxiety sensitivity, low self-esteem, 

perfectionism, and worry. The results of the analyses demonstrated that IU accounted for 

unique variance in social anxiety symptoms after controlling for each of these 

established factors. A replication and extension of Boelen and Reijntjes’ study using a 

North American sample examined the role of IU within different facets of social anxiety 

(i.e., social performance and performance anxiety, social avoidance and distress; 

Carleton et al., 2010). The results indicated inhibitory IU accounted for significant and 

unique variance in all of the facets of social anxiety examined; furthermore, the unique 
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contribution of IU remained statistically significant and substantial when accounting for 

other factors such as negative affect, positive affect, FNE, and anxiety sensitivity 

(Carleton et al., 2010).  

Much of the existing research examining IU has utilized self-report measures of 

the construct (e.g., Carleton et al., 2012; Mahoney & McEvoy, 2012b); comparatively 

little research has focused on behavioural outcomes as a function of levels of IU 

(Carleton et al., 2016). The results of several studies suggest that the inhibitory 

dimension of IU is uniquely associated with social anxiety (e.g., Carleton et al., 2010). 

Inhibitory IU is the behavioural component of the IU construct and refers to behavioural 

inaction and inhibition in the face of uncertainty. Therefore, individuals with high social 

anxiety and high IU should exhibit increased levels of behavioural inhibition when faced 

with a social situation. For example, when faced with a decision, an individual with 

social anxiety may exhibit behavioural differences in their decision-making process or 

outcome when compared to individuals with low social anxiety, particularly when asked 

to do so in a threat-relevant context. Clarifying how prospective and inhibitory IU may 

differentially manifest in different disorders would contribute to a better understanding 

of the cognitive and behavioural processes underlying these psychological disorders, 

thus providing an avenue for the refinement of interventions to target specific cognitive 

and behavioural processes. To clarify the relationships, additional research focusing on 

examining the behavioural expression of IU appears warranted. Much of the existing 

research examining behavioural correlates of IU has utilized decision-making 

performance as an observable, behavioural expression of IU (e.g., Carleton et al., 2016; 

Jacoby et al., 2014; Ladouceur et al., 1997; Luhmann et al., 2011).  
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1.4 Psychological Factors in Decision-Making: Stress, Anxiety, and Emotion  

Balleine (2007) defined decision-making as the “ability of humans and other 

animals to choose between competing courses of action based on their relative value of 

consequences” (p. 8519). The ability to make advantageous decisions is an adaptive 

quality, particularly in contexts that have the potential to impair such adaptive responses. 

For example, there exists an extensive body of literature in support of the notion that 

stress and anxiety affect decision-making resulting in more advantageous decision-

making in some cases and more disadvantageous decision-making in others (for a review 

see Starcke & Brand, 2012). Whether the presence of stress results in advantageous or 

disadvantageous decision-making may depend largely on the particular task or situation 

(Starcke & Brand, 2012). For example, higher anxiety and threat avoidance may result in 

impaired decision-making, particularly in tasks where increased risk taking is more 

advantageous than risk avoidance (e.g., van den Bos et al., 2009).  

Decisions may be conceptualized as existing on a continuum based on degree of 

uncertainty, with some decisions having more available information regarding potential 

outcomes than others (Weber & Johnson, 2008). Theoretical models of cognitive 

processing suggest that individuals utilize two processing systems: the rational-analytical 

system and the intuitive-experiential system (Epstein et al., 1996; for a review of 

theoretical models see Starcke & Brand, 2012). Several researchers have posited that in 

decisions characterized by more uncertainty, individuals may rely more on the intuitive-

experiential system and the internal feedback of social and emotional information 

(referred to as somatic markers) in guiding their decisions (e.g., Damasio, 1996; Pham, 

2004). There is also evidence to suggest that emotions and arousal unrelated to the task 
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at hand (such as those experienced in response to a perceived external threat) may 

interfere with the processing of somatic markers and impair decision-making (e.g., 

Preston, Buchanan, Stansfield, & Bechara, 2007).  

Given the empirically supported relationship between IU and anxiety, a further 

examination of how IU may affect decision-making in individuals with different anxiety 

disorders would help clarify the unique way in which IU may impact behaviour and 

adaptive responses. Previous research has demonstrated an association between 

psychological factors such as impulsivity, sensation-seeking, low self-control, and risky 

behaviours such as gambling and crime (e.g., Mishra et al., 2010; Samuels et al., 2004; 

White et al., 1994). In contrast, anxiety has been associated with a tendency toward more 

risk-avoidant decision-making (Maner & Schmidt, 2006). High levels of anxiety are 

associated with a tendency to engage in less risky decision-making, as well as a tendency 

to appraise situations as having a higher level of associated risk or threat (Dugas & 

Koerner, 2005; Maner & Schmidt, 2006). Specifically, individuals with higher levels of 

anxiety may be more likely to view negative outcomes as both more probable in their 

likelihood and more severe in their outcomes (Maner & Schmidt, 2006). Grupe and 

Nitschke (2013) proposed a model of anxiety wherein altered responses and 

interpretations of uncertainty are key features. According to Grupe and Nitschke, anxiety 

is associated with alterations in five key cognitive processes that influence decision-

making: inflated perceptions of threat and potential cost; increased hypervigilance to 

threat cues; impaired safety learning; behavioural and cognitive avoidance; and increased 

reactivity to threat uncertainty. Anxiety may be characterized by biased appraisals and 
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responses to uncertainty that could plausibly translate into biased decision-making and 

maladaptive behavioural responses (Carleton, 2016).  

The tendency for individuals with high levels of anxiety to engage in risk-

avoidant decision-making fits within current conceptual models of SAD (e.g., Clark & 

Wells, 1995). As mentioned previously, highly socially anxious individuals are typically 

hypervigilant for social threat cues and may engage in avoidance strategies (e.g., safety 

behaviours) to reduce the likelihood that a feared outcome will occur (Clark & Wells, 

1995). In line with the conceptual framework, socially anxious individuals should 

engage in heightened levels of risk-avoidant behaviour when faced with perceived social 

threat. How disadvantageous or inefficient decision-making may manifest across anxiety 

disorders (including SAD) is an area of research that remains scant. Additional research 

is needed to examine the potential domain-specificity of biased decision-making across 

specific anxiety disorders. For example, researchers may be able to determine whether 

risk avoidance is particularly pronounced in individuals with social anxiety when faced 

with decision-making in a socially threatening environment (Jensen et al., 2014). 

1.4.1 Decision-making paradigms as behavioural correlates of IU. Building 

upon previous research examining affective decision-making, several studies have 

utilized decision-making paradigms to assess behavioural expressions of IU (e.g., 

Carleton et al., 2016; Dugas, Freeston, Ladouceur, 1997; Jensen et al., 2014; Ladouceur, 

Talbot, & Dugas, 1997; Luhmann et al., 2011). Previous research results implicate high 

IU as detrimental to advantageous decision-making processes and adaptive responses 

(Luhmann, Ishida, & Hajcak, 2011; Jensen et al., 2014). For example, in a study 

employing a probabilistic inference task, individuals high in IU required more 
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information before making a decision to reach a comparable level of certainty than those 

who were more tolerant of uncertainty (Ladouceur et al., 1997). There is also evidence to 

suggest a relationship between high self-reported IU and reduced confidence in decision-

making once a decision is made, as well as a reduction in confidence in decision-making 

over time (Jensen et al., 2014).  

Researchers examining the behavioural consequences of IU in decision-making 

have produced evidence that not only is IU associated with increased emotional distress 

and internal arousal, IU is also associated with observable, behavioural impairments 

(e.g., Luhmann et al., 2011; Thibodeau et al., 2013). For example, Luhmann and 

colleagues (2011) employed a gambling task in which individuals could choose between 

small, low-probability rewards available immediately and large, high-probability rewards 

available after a certain amount of variable time had passed. Participants reporting high 

IU were significantly less likely than those reporting lower IU to wait in a state of 

uncertainty to achieve the larger rewards, choosing instead smaller, more immediate 

rewards. The results provided early observable evidence that IU is associated with 

maladaptive patterns of actual behaviour (i.e., lower accumulation of long-term rewards). 

Based on the results of their analyses, Luhmann and colleagues suggested that decision-

making in individuals with high IU may be characterized by two processes: first, 

individuals with high IU may engage in decision-making that results in long-term loss to 

minimize time spent in a state of uncertainty; second, uncertainty avoidant decision-

making may become more pronounced following adverse outcomes experienced while in 

a state of uncertainty (Luhmann et al., 2011).  
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The observation by Luhmann and colleagues (2011) that individuals with high IU 

may engage in avoidance behaviours designed to minimize time spent in uncertainty 

echoes earlier research on trait anxiety and uncertainty (Bensi & Guisberti, 2007). Bensi 

and Guisberti examined the relationship between reasoning and conditions of uncertainty 

in individuals with high and low trait anxiety. In line with expectations, individuals with 

high trait anxiety engaged in less information gathering before making a decision in a 

probabilistic reasoning task compared to individuals with low trait anxiety. Bensi and 

Guisberti suggested that individuals with high trait anxiety were more likely to make 

rapid decisions to minimize the amount of time spent in a state of uncertainty and that 

uncertainty reduction may in fact be a key implicit goal for highly anxious individuals.  

In a recent investigation examining the relationship between IU and 

commonplace observable behaviours, Thibodeau and colleagues (2013) assessed the 

relationship between self-reported IU, typing speed, and typing accuracy in a 

computerized typing task. The results of statistical analyses determined that higher levels 

of self-reported IU were associated with reduced typing speed, but were not associated 

with differences in typing accuracy. Thibodeau and colleagues posited two possible 

explanations to account for these results. First, the presence of a researcher may have 

elicited catastrophic cognitions regarding feared outcomes and the potential for negative 

evaluation, resulting in increased attention to maintaining accuracy. Second, high IU 

may have been associated with behavioural inhibition and the need for a greater degree 

of certainty before striking each key, resulting in slower typing speed (Thibodeau et al., 

2013).  
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As noted by Carleton and colleagues (2016), perceived level of threat is one 

potential contributing factor that may influence the extent to which IU impacts behaviour 

and produces observable differences in action. For example, IU may be more likely to 

impact the behaviour (e.g., decision-making) of socially anxious individuals when faced 

with a social situation (Carleton et al., 2016). Research evidence examining behavioural 

consequences of IU is relatively sparse compared to the literature examining self-

reported and cognitive consequences of IU. Accordingly, additional research examining 

behavioural expressions of IU should help clarify interactions with behavioural 

impairments in anxiety disorders, particularly in threat-specific environments.  

Several studies have employed decision-making tasks, such as the Beads Task 

and the Iowa Gambling Task, to address the need for research examining observable, 

behavioural measures of IU (e.g., Carleton et al., 2016; Jacoby et al., 2014; Ladouceur et 

al., 1997). The Beads Task is a probabilistic inference task that involves determining 

which jar a series of beads have been pulled from and was first conceptualized as a 

measure of IU by Ladouceur and colleagues (1997). Use of the Beads Task as a measure 

of IU has yielded evidence of the behavioural consequences of IU such that individuals 

high in IU required more information (i.e., more beads to be drawn) before making a 

decision (Ladouceur et al., 1997). Notably, the results of other studies suggest that rather 

than being characterized by observable, behavioural impairments in decision-making, 

perhaps high IU is better characterized by increased levels of distress and emotional 

responses during and after the decision-making process (Jacoby et al., 2014). 

Accordingly, there appears to be some discrepancy in the literature as to whether high IU 
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reliably produces observable behavioural impairments or manifests primarily as 

subjective feelings of distress. 

1.4.2 The role of threat perception and domain specificity of threat in 

decision-making research. Researchers examining the relationship between IU, 

decision-making, and anxiety disorders have focused on GAD; however, recent research 

has also examined these relationships within the context of other disorders. For example, 

a recent study by Pittig and colleagues (2014) employed a modified version of the Iowa 

Gambling Task (i.e., featuring images of spiders on cards) to investigate decision-

making processes within a specific phobia. Individuals with spider phobia were found to 

engage in less advantageous decision-making within a fear-relevant context (produced 

by the spider cards), resulting in long-term losses compared to individuals without spider 

phobia (Pittig et al., 2014). The preliminary results suggest decision-making may be 

particularly impaired in threat or fear-relevant contexts (as in the case of specific 

phobia); however, the results require replication and additional research examining 

domain-specificity in different disorders.  

Inflated threat perception is purported to play a role in the development and 

maintenance of anxiety (Barlow, 2014; Grupe & Nitschke, 2013; Koerner & Dugas, 

2008). The use of social-evaluative threat (specifically, anticipating giving a public 

speech) has been used in previous studies as an effective means of inducing anxious 

states (e.g., Mansell & Clark, 1999; Thibodeau et al., 2013). In line with cognitive 

behavioural models of social anxiety (e.g., Clark & Wells, 1995), the use of social-

evaluative threat is arguably particularly salient for individuals with higher levels of 

social anxiety. Indeed, empirical evidence suggests that social threat and the prospect of 
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feared social situations increase anxiety and cognitive processing biases in individuals 

with elevated levels of social anxiety (Kashdan & Roberts, 2004; Mansell & Clark, 

1999).  

There is a growing body of research examining the role of IU in the relationship 

between threat and anxiety. For example, a recent study examined the relationship 

between IU and threat, as well as the production and maintenance of anxiety (Reuman, 

Jacoby, Fabricant, Herring, & Abramowitz, 2014). Participants were asked to read a 

series of vignettes and, after reading each vignette, were asked to indicate their levels of 

anxiety and their desire to perform safety behaviours. The endings of each vignette were 

modified to include either high or low levels of threat and either implicit or explicit 

levels of uncertainty. The design produced four possible conditions: low threat with 

implicit uncertainty; low threat with explicit uncertainty; high threat with implicit 

uncertainty; and high threat with explicit uncertainty. Participants reported higher levels 

of anxiety and greater urges to perform safety behaviours in the low threat condition 

when uncertainty was made explicit relative to when uncertainty was implicit. The same 

pattern was not found in the high threat conditions, indicating evidence of “uncertainty-

based reasoning,” wherein uncertainty itself acted as a threat cue at lower levels of threat 

(Reuman et al., 2014). 

Given the inconsistent results of previous studies examining the behavioural 

consequences of IU on decision-making, more research is needed to clarify the 

relationship between IU, anxiety, and decision-making related to observable, behavioural 

impairments. Additional research examining the relationship between IU and decision-

making within different disorders and disorder-specific contexts would help clarify how 
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the relationship between IU and decision-making may differentially manifest across 

different contexts (Jensen et al., 2014; Pittig et al., 2014). 

The research can begin by examining how IU and decision-making processes for 

individuals with SAD may manifest in social situations relative to non-social situations. 

Several studies have examined the detrimental impact of IU on decision-making for 

individuals with GAD and have used the results to inform improved treatment 

interventions (e.g., Dugas & Ladouceur, 2000); nevertheless, researchers have yet to 

examine the relationship between IU and decision-making for individuals with social 

anxiety. Decision-making paradigms allow researchers to examine the potential cost of 

decision-making within the context of fear-relevant stimuli (e.g., Pittig et al., 2014). A 

decision-making task completed within a socially threatening environment could provide 

key insights into how decision-making processes may be impaired in socially anxious 

individuals when encountering a fear-specific context. Several studies have examined the 

relationship between IU and anxiety; however, there is a paucity of research examining 

the relationship between IU and other factors proposed to play a role in anxiety, such as 

level of threat and threat perception (Reuman et al., 2014).  

2.0 Current Investigation  

The current investigation was designed to address the need for additional 

research assessing behavioural correlates of IU and sought to extend the literature by 

exploring the relationship between IU and decision-making within a disorder-specific 

threat context (i.e., social threat for individuals with social anxiety). Specifically, 

individuals with varying levels of self-reported social anxiety were randomly assigned to 

complete a set of computerized decision-making tasks within the context of either a high 
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or low social threat condition. The decision-making tasks included a modified version 

the Iowa Gambling Task (MIGT; Cauffman et al., 2010) and a computerized version of 

the Beads Task (Huq, Garety, & Hemsley, 1988; Philips & Edwards, 1966), both of 

which have been used in previous studies examining the relationships between IU, 

anxiety, and decision-making (e.g., Jacoby et al., 2014; Ladouceur et al., 1997; Pittig et 

al., 2014). Self-reported social anxiety and state anxiety were assessed both before and 

after the decision-making tasks. Specific hypotheses are outlined below and were based 

on existing research and alignment with established theoretical models of IU and SAD.  

2.1 Hypotheses  

1. Self-reported social anxiety would be significantly inversely associated with 

decision-making performance in the MIGT and the Beads Task (p < .05). 

2. Participants assigned to the high social threat condition would exhibit poorer 

performance in the MIGT and Beads Task than participants assigned to the low 

social threat condition (p < .05). 

3. Participants with higher self-reported levels of social anxiety assigned to the high 

social threat condition would exhibit poorer performance in both decision-

making tasks compared to participants with lower self-reported social anxiety (p 

< .05). 

4. Intolerance of uncertainty would mediate the relationship between social anxiety 

and decision-making performance. 

2.2 Method  

2.2.1 Participants. A power analysis using G*Power statistical software (ƒ = 

.15, α = .05) suggested a total sample size of 102 participants would provide sufficient 
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power to detect group differences and interactions in the proposed study 

design. Participants consisted of undergraduate students in psychology at the University 

of Regina. Participants agreed to participate in this study in exchange for course credit in 

a psychology course of their choosing. Participants were recruited using the University 

of Regina’s research participation pool system. The current investigation received ethical 

approval from the University of Regina’s Research Ethics Board on July 30, 2015 

(Approval #: 2015-092; see Appendix A).  

A total of 106 students completed the study (86 women, 20 men; Mage = 21.46; 

SD = 6.09). Participants identified primarily as Caucasian (60.4%). Other self-reported 

ethnicities included Asian (19.8%), African (2.8%), First Nations (2.8%), South Asian 

(1.9%), and Hispanic (0.9%). Self-reported levels of education were as follows: partial 

university education (i.e., undergraduate degree in progress; 84.9%); completed high 

school (9.4%); completed a two-year college program (2.8%); completed a four-year 

college or university program (1.9%). The majority of participants self-reported a marital 

status of single (87.7%), while the remaining participants self-reported a marital status of 

married or cohabiting (7.5%), or separated or divorced (1.9%). Following participant 

sign-up on the online research participation pool system, participants came into the lab 

where they completed all components of the study (i.e., two computerized surveys and 

two computerized decision-making tasks).  

2.2.2 Procedure. Participants were initially told the current investigation was 

designed to assess psychological and environmental factors in decision-making, without 

indicating the specific focus on social anxiety. The manipulation was necessary to ensure 

that participants were not made aware of the true purpose prior to completing the 
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decision-making tasks. Upon signing up for the study but before attending the in-lab 

visit, participants were randomly assigned to either the low social threat condition or the 

high social threat condition. Participants were not aware of the two social threat 

conditions and their group assignment prior to completing all study components. In both 

threat conditions, participants came into the lab and were greeted by a research 

coordinator. The research coordinator brought each participant into a testing room and 

asked the participant to read a consent form, provide their consent, and complete a set of 

baseline self-report measures. After reading the consent form, providing their consent to 

participate, and completing the baseline self-report measures, a researcher came into the 

testing room to set up the decision-making tasks. In the low social threat condition, the 

researcher entered the room in casual clothing. In the high social threat condition the 

researcher wore a lab coat to enhance the authoritarian quality and thus the potential 

threat of the researcher’s presence.  

In both conditions, participants were told that they would be asked to complete 

two computerized decision-making tasks (i.e., the MIGT and the Beads Task), as well as 

a final survey. In the low social threat condition, participants were informed they would 

be left alone in the testing room to complete the decision-making tasks and survey. They 

were asked to open the door to the testing room once they had completed each portion so 

that the researcher could come back in and set up the next task. Once each task was set 

up, the researcher left the room so participants could complete the next task. 

In the high social threat condition, participants were told that during the decision-

making tasks, the researcher would remain seated next to them to observe their decision-

making performance. Participants were also told if their scores on the decision-making 
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tasks were below a certain range, they would be required to give a verbal explanation of 

their performance, which would be video-recorded and subsequently reviewed by a panel 

of researchers as part of the analyses for the study. The high threat condition was similar 

to the anxiety-provoking experimental manipulation employed by Buhr and Dugas 

(2009), wherein the prospect of having to give a speech that would be video-recorded 

and reviewed served as an effective means of producing anxiety. The use of a social-

evaluative threat was posited to be particularly salient for individuals with high levels of 

social anxiety, in line with current theoretical models of SAD (e.g., Heimberg et al., 

2010). The researcher subsequently remained seated next to participants and observed 

their completion of the tasks in a scrutinizing manner. Upon completion of the two tasks, 

the researcher left the room so that participants could complete the final set of self-report 

measures.  

The first questionnaire assessed demographic information (e.g., age, gender, 

ethnicity, education), as well as the following standardized measures: State-Trait Anxiety 

Inventory (STAI; Spielberger, 1983); Intolerance of Uncertainty Scale-Short Form (IUS-

12; Carleton, Norton, & Asmundson, 2007); the SAD subscale of the Disorder-Specific 

Intolerance of Uncertainty Scale (DSIU SAD; Thibodeau et al., 2015); the Brief Fear of 

Negative Evaluation Scale–Straightforward Items (BFNE-S; Leary, 1983); the Fear of 

Positive Evaluation Scale (FPES; Weeks, Heimberg, & Rodebaugh, 2008); and the 

Social Interaction Phobia Scale (SIPS; Carleton, Collimore, Asmundson, McCabe, 

Rowa, & Antony, 2009). Upon completion of the two decision-making tasks, 

participants were asked to complete the second questionnaire, which consisted once 

again of the SIPS and state anxiety subscale of the STAI.  
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After completing the decision-making tasks and the final questionnaire, the 

researcher engaged in a comprehensive debriefing process with each participant. The 

debriefing process included conducting a manipulation check to assess whether 

participants had guessed the true purpose of the study before being debriefed (see 

Appendix C), as well as outlining the true purpose of the study, and the need for 

deception. All participants were also informed that no one in the study would have been 

asked to give a video-recorded verbal explanation, which was only used as part of the 

social threat manipulation (see Appendix D for a copy of the debriefing form).  

2.2.3 Self-report measures. State-Trait Anxiety Inventory (STAI; 

Spielberger, 1983). The STAI is a 40-item self-report measure designed to assess both 

state and trait levels of general anxiety. The trait and state subscales consist of 20 

questions each. Participants are asked to indicate how they feel on a four-point scale. 

Sample statements include “I make decisions easily” and “Some unimportant thought 

runs through my mind and bothers me.” The STAI has demonstrated strong reliability, 

internal consistency, and discriminant and convergent validity (Barnes, Harp, & Jung, 

2002; Bieling, Antony, & Swinson, 1998). For the current sample, internal consistencies 

were excellent for the two subscales (α = .93; trait) and (α = .93; state) at baseline. 

Internal consistency for the state subscale following the decision-making tasks was also 

excellent (α = .92). The average inter-item correlations were .39 (state), .40 (trait), and 

.38 (state-post). 

Intolerance of Uncertainty Scale-Short Form (IUS-12; Carleton et al., 2007). 

The IUS-12 is a 12-item short form of the original 27-item Intolerance of Uncertainty 
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Scale (Freeston, Rhéaume, Letarte, Dugas, & Ladouceur, 1994), which assesses 

responses to uncertainty, ambiguous situations, and the future (Carleton, et al., 2007). 

Example statements include “Unforeseen events upset me greatly” and “I always want to 

know what the future has in store for me.” The 12 items are rated on a 5-point Likert 

scale ranging from 1 (not at all characteristic of me) to 5 (entirely characteristic of me), 

with higher scores indicating higher levels of IU. The 12-item short form contains two 

subscales, which measure inhibitory and prospective IU, and show strong correlations 

with the original 27-item scale (rs = .94 to .96), as well as good convergent validity, 

discriminant validity, and internal consistency (Carleton et al., 2007). Internal 

consistency for the total score for the current sample was excellent (α = .89). Internal 

consistencies for the subscale scores were acceptable for the prospective subscale (α = 

.77) and good for the inhibitory subscale (α = .86). The average inter-item correlation for 

the full scale was .40. The average inter-item correlations for the subscales were .54 

(inhibitory) and .33 (prospective). 

Disorder-Specific Intolerance of Uncertainty Scale (DSIU; Thibodeau et al., 

2015). The DSIU consists of eight 3-item scales that assess IU specifically within GAD, 

SAD, OCD, health anxiety, PTSD, panic disorder, specific phobia, and MDD 

(Thibodeau et al., 2015). Participants are asked to indicate their level of agreement with 

each statement on a 5-point Likert scale ranging from 0 (not at all) to 4 (extremely). The 

full 24-item measure can be administered; alternatively, the measure can be customized 

to include only those 3-item scales of the disorders of interest. Sample statements for the 

SAD-specific scale include “I am anxious in social situations because I don’t know for 

sure what people think of me” and “I get anxious when I’m not sure how a social 
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interaction will turn out.” The DSIU scales show strong correlations with the IUS-12 

measure of general IU (rs ranging from .41 to .57), and have accounted for significant 

variance in the specified disorders beyond the IUS-12 (Thibodeau et al., 2015). For the 

current sample, internal consistency for the DSIU SAD score was good (α = .87). The 

average inter-item correlation was .69. 

Social Interaction Phobia Scale (SIPS; Carleton et al., 2009). The SIPS is a 14-

item measure that assesses social anxiety symptoms including social interaction anxiety, 

fear of overt evaluation, and fear of attracting attention. Sample statements include 

“When mixing socially I am uncomfortable” and “I worry I’ll lose control of myself in 

front of other people.” Each item is measured on a 5-point Likert scale, ranging from 0 

(not at all characteristic of me) to 4 (entirely characteristic of me), with a cut-off score 

of 21 indicating clinically significant levels of social distress (Carleton et al., 2009). The 

SIPS measures three dimensions of social anxiety symptoms, including social interaction 

anxiety, fear of overt evaluation, and fear of attracting attention. The SIPS has 

demonstrated internal consistency, convergent validity, discriminant validity, and test-

retest reliability (Carleton et al., 2009; Weeks, Carleton, Asmundson, Antony, & 

McCabe, 2010). For the current sample, the internal consistency of SIPS scores was 

excellent at both baseline (α = .96) and following the decision-making tasks (α = .95). 

The average inter-item correlation was .61 at baseline and .60 following the tasks. 

Brief Fear of Negative Evaluation Scale, Straightforward Items (BFNE-S; 

Carleton, Collimore, McCabe, & Antony, 2011; Rodebaugh et al., 2004; Weeks et al., 

2005). The BFNE-S is an 8-item version of the Brief Fear of Negative Evaluation Scale 

(BFNE; Leary, 1983) comprised of the straightforward items of the BFNE. The BFNE-S 
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assesses the extent to which individuals are concerned with or distressed by the idea of 

being unfavorably evaluated by others. Sample statements include “I worry about what 

other people will think of me even when I know it doesn’t make any difference” and “I 

am frequently afraid of other people noticing my shortcomings.” Respondents are asked 

to indicate how characteristic each statement is of them using a 5-point Likert scale with 

possible answers ranging from 1 (not at all characteristic of me) to 5 (entirely 

characteristic of me). The straightforward items of the BFNE-S appear more valid and 

reliable indicators of FNE compared to the reverse-scored items in both undergraduate 

and clinical samples (Rodebaugh et al., 2004; Weeks et al., 2005). Based on these 

results, Rodebaugh and colleagues (2004) and Weeks and colleagues (2005) have 

suggested that only the straightforward items be administered and scored as a measure of 

FNE–a recommendation supported in subsequent analyses conducted by Carleton and 

colleagues (2011). The BFNE-S has demonstrated high internal consistency (α > .92), 

factorial validity, and construct validity in undergraduate and clinical samples (Carleton 

et al., 2011; Rodebaugh et al., 2004; Weeks et al., 2005). For the current sample, the 

internal consistency of BFNE-S total scores was excellent (α = .95). The average inter-

item correlation was .71. 

Fear of Positive Evaluation Scale (FPES; Weeks et al., 2008). The FPES is a 

10-item measure that assesses the extent to which individuals are uncomfortable with or 

distressed by the potential of receiving favourable evaluation from others (Weeks et al., 

2008). Sample statements include “I am uncomfortable exhibiting my talents to others, 

even if I think my talents will impress them” and “I generally feel uncomfortable when 

people give me compliments.” Respondents are asked to indicate the extent to which each 
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statement is true of them on a 10-point Likert scale with responses ranging from 0 (not at 

all true) to 9 (very true). There are two reverse-scored items used to detect response bias 

that are not included in the calculation of total scores (Weeks et al., 2012). The FPES has 

demonstrated good internal consistency, reliability, convergent validity, and discriminant 

validity in both undergraduate and clinical samples (Fergus et al., 2009; Weeks et al., 

2008; Weeks et al., 2012). For the current sample, the internal consistency of FPES total 

scores was good (α = .80). The average inter-item correlation was .33. 

2.2.4 Decision-making tasks. Modified Iowa Gambling Task (MIGT; 

Cauffman et al., 2010). The MIGT is a variation of the original Iowa Gambling Task 

(IGT; Bechara, Damasio, Damasio, Anderson, 1994). The IGT has been used extensively 

in research examining affective decision-making and has more recently been utilized in 

research examining the relationship between IU and decision-making (e.g., Carleton et 

al., 2016; Mueller, Nguyen, Ray, & Borkovec, 2010). In both the original and modified 

versions, participants are presented with $2000 of loaned play money and a set of four 

decks of cards to choose from, each with varying probabilities of maximizing rewards. 

Participants can earn or lose money by opting to play or pass on cards selected from each 

of the four decks. Each of the decks has differing probabilities of net gains or net losses 

over time. There are two decks considered disadvantageous, resulting in net monetary 

loss over time. The other two decks are considered advantageous, resulting in gradual, 

long-term monetary gains. In the original task, participants are given the option to 

choose from any one of the four decks on any given trial. In the MIGT, a deck is 

randomly preselected for each trial, and participants must choose between playing or 

passing on that particular deck (Cauffman et al., 2010). The modification assesses two 
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aspects of decision-making: sensitivity to reward (as evidenced by percentage of plays 

from the advantageous decks) and sensitivity to cost (as evidenced by percentage of 

plays from the disadvantageous decks). Participants were presented with six blocks of 20 

trials each.  

Beads Task (Huq et al., 1988; Philips & Edwards, 1966). The Beads Task is a 

probabilistic inference task involving deciding from which jar a particular series of beads 

has been drawn. In the original version of the Beads Task, participants are presented two 

jars, each containing 100 beads consisting of two different colours in a particular ratio 

(Huq et al., 1988; Philips & Edwards, 1966). Beads are drawn one at a time and the 

participant must determine from which jar the beads are being drawn. Participants may 

draw as many beads as they require before making a decision. The Beads Task was first 

conceptualized as a behavioural measure of IU by Ladouceur and colleagues (1997) who 

modified the ratios of the beads to produce different levels of ambiguity (i.e., moderate 

and high). A recent study by Jacoby and colleagues (2014) employed a computerized 

version of the Beads Task consisting of three levels of difficulty/uncertainty depending 

on the ratios of the beads in each condition. The computerized version of the Beads Task 

used for the current investigation presented participants with two jars each containing 

100 blue and red beads. In one jar, the ratio of blue to red beads was 85:15 and in the 

other jar the ratio of blue to red was 15:85. Participants were able to select beads by 

clicking a mouse until they felt ready to make a decision regarding which jar the beads 

were being drawn from.  
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2.3 Statistical Analyses 

2.3.1 Preliminary and descriptive analyses. Statistical analyses for the 

current investigation were conducted using SPSS version 20.0. Data were preliminarily 

examined to identify any potential outliers and to assess for any violations of 

assumptions of normality. Independent samples t-tests were used to compare participant 

responses and decision-making performance across gender and threat condition. 

Bootstrapping was utilized throughout the analyses to maximize the robustness of the 

results. Descriptive statistics and Pearson’s correlations were calculated to evaluate and 

characterize relationships between all dependent and independent variables of interest.  

2.3.2 Primary analyses. Performance on the MIGT was operationalized in four 

ways: percentage good plays, percentage bad plays, net score, and sum latency for each 

participant. The values were calculated for each block of trials and summed to produce a 

total score. Percentage good plays for each block of trials was calculated by dividing the 

number of times participants chose to play from an advantageous deck by the number of 

times they were presented with an advantageous deck and multiplying this value by 100 

to produce a percentage score. Percentage bad plays for each block was calculated by 

dividing the number of times participants chose to play from a disadvantageous deck by 

the number of times they were presented with a disadvantageous deck and multiplying 

this value by 100. Net score was calculated by subtracting the percentage bad plays score 

from the percentage good plays score for each participant. Finally, sum latency was 

calculated by adding together all latencies (i.e., the amount of time in milliseconds that 

participants waited before deciding to play or pass on a given trial) for each participant 

to yield a total latency value. 
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Performance on the Beads Tasks was operationalized in the following ways: 

instruction latency, mean draw latency, latency to decision, total number of beads drawn, 

and target beads drawn. Instruction latency refers to the amount of time (in milliseconds) 

that participants spent on the instructions page before proceeding to the actual task. 

Mean draw latency involved calculating the average response latency (i.e., time lapsed 

before selecting the next bead) for each participant. Number of beads drawn refers to the 

total number of beads each participant selected before making a decision regarding 

which jar the beads were being drawn from. Target beads drawn refers to the total 

number of beads drawn by each participant that were congruent with the target jar. For 

example, if the target jar had a 85:15 ratio of red to blue beads, any red beads that were 

presented to each participant were considered “target jar congruent,” while any blue 

beads that were presented were considered “target jar incongruent.” The target beads 

drawn variable was determined by calculating the difference between target beads and 

non-target beads drawn (as per Ladouceur et al., 1997). For example, if a participant 

selected a total of 7 beads and 5 of them were red and 2 were blue, the target beads 

drawn value would be 5.  

Hypothesis 1 was tested by calculating Pearson’s correlations between 

participants’ social anxiety symptom measures (i.e., scores on the SIPS, BFNE-S, FPES, 

and DSIU SAD) and decision-making outcomes on the MIGT and the Beads Task across 

the high and low threat conditions. Hypothesis 2 was tested by utilizing Fisher’s r to z 

transformations to compare the correlations between the self-report measures and 

decision-making outcomes in the low threat condition to the high threat condition. 

Hypothesis 3 was tested by conducting sets of simple linear regressions for each of the 
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threat conditions with the SIPS baseline total score entered as the independent variable in 

each regression, therein assessing performance prediction in each of the continuous 

decision-making outcome variables of interest. Finally, hypothesis 4 was tested using 

Hayes’ (2013) PROCESS program. Mediational analyses were performed to determine 

whether IU mediated the relationship between self-reported social anxiety and decision-

making performance. Consistent with recent research positing the differential roles of 

inhibitory and prospective IU (e.g., Carleton et al., 2016; Jackson et al., 2016), the 

unique contributions of each of the two dimensions of IU were assessed separately. 

3.0 Results 

3.1 Descriptive Statistics and Preliminary Analyses 

Descriptive statistics for all independent and dependent variables are presented in 

Table 1. Several values of skewness and kurtosis were outside of the recommended 

ranges (i.e., skew statistics divided by standard error were > 2 and kurtosis statistics 

divided by standard error were > 7; Curran, West, & Finch, 1996). Standardized scores 

were calculated for all continuous dependent and independent variables to assess for the 

presence of outliers (i.e., any standardized scores that were greater than 3.29 or more 

than two standard deviations from the mean; Field, 2013). A total of 10 points of data 

from various participants were above the recommended cut-off value; specifically, one 

participant’s MIGT total net score; two participants’ values on the numbers of total 

beads drawn and target beads drawn on the Beads Task; two participants’ values on the 

instruction latency for the Beads Task; one participant’s final decision latency for the 

Beads Task; and two participants’ mean draw latency for the Beads Task. The data of  
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Table 1.  
 
Descriptive Statistics for Self-Report Measures and Decision-Making Variables 

N = 106 M SD S (SE) K (SE) 
IUS-12 (Inhibitory Subscale) 7.05 4.47 0.54 (0.24) -0.65 (0.47) 
IUS-12 (Prospective Subscale) 13.73 4.63 0.08 (0.24) 0.10 (0.47) 
IUS-12 Total Score 20.77 8.49 0.40 (0.24) -0.23 (0.47) 
SIPS  15.01 12.69 0.92 (0.24) 0.11 (0.47) 
STAI-State  36.31 10.64 0.87 (0.24) 0.34 (0.47) 
STAI-Trait  42.75 10.85 0.53 (0.24) -0.22 (0.47) 
BFNE-S  16.20 8.34 -0.10 (0.24) -1.03 (0.47) 
FPES  25.09 13.85 0.31 (0.24) -0.41 (0.47) 
DSIU (SAD)  4.55 2.96 0.40 (0.24) -0.79 (0.47) 
SIPS (post) 14.65 11.65 0.90 (0.24) 0.29 (0.47) 
STAI-State (post) 35.33 9.80 0.47 (0.24) -0.47 (0.47) 
MIGT % Good Play 91.13 11.32 -1.11 (0.24) 0.20 (0.47) 
MIGT % Bad Play 87.64 12.84 -0.81 (0.24) -0.41 (0.47) 
MIGT Net Score 3.49 10.33 1.05 (0.24) 1.75 (0.47) 
MIGT Sum Latency 124579.64 35945.27 0.73 (0.24) 0.07 (0.47) 
Total Bead Draw 5.26 4.31 1.91 (0.24) 5.11 (0.47) 
Target Bead Draw  4.56 3.91 2.13 (0.24) 6.89 (0.47) 
Beads Instruction Latency 60083.20 31080.33 1.52 (0.24) 2.55 (0.47) 
Beads Mean Draw Latency 8505.46 8865.15 3.10 (0.24) 10.90 (0.47) 
Beads Final Decision Latency 3060.74 2232.40 1.79 (0.24) 3.25 (0.47) 
Beads Sum Total Latency 92101.44 36800.20 1.26 (0.24) 1.52 (0.47) 
Note. IUS-12 = Intolerance of Uncertainty Scale-Short Form; SIPS = Social Interaction Phobia Scale; STAI = 
State-Trait Anxiety Inventory; BFNE-S = Brief Fear of Negative Evaluation Scale, Straightforward Items; FPES 
= Fear of Positive Evaluation Scale; DSIU (SAD) = Disorder-Specific Intolerance of Uncertainty Scale-SAD 
subscale; post = administered following decision-making tasks; MIGT = Modified Iowa Gambling Task; M = 
Mean; SD = Standard Deviation; S = Skew; SE = Standard Error; K = Kurtosis. 
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two participants were removed from the final dataset based on evidence suggesting 

random responding.   

Bootstrapping using 1000 samples was performed for all statistical analyses to 

maximize the robustness of all hypothesis testing and to address any potential issues of  

non-normality, as well as the impact of the previously identified outliers.  Pearson 

correlations were calculated to assess the relationships between each of the independent 

variables (i.e., the total scores for the self-report measures) and are presented in Table 2. 

As expected, all relationships between the self-report measures (i.e., total scores on each 

measure) were statistically significant (rs ranging from .32 to .83, all ps < .01) and the 

relationships were theoretically congruent in terms of direction and strength. 

Independent samples t-tests were performed to assess any potential differences in 

age or baseline self-report measures across the two threat conditions. As expected, no 

statistically significant differences emerged in age or baseline self-report measures 

across the two groups (all ps > .05). Additional independent samples t-tests were  

performed to assess any potential differences in decision-making outcomes across 

gender. According to the results, men exhibited, on average, higher final decision latency 

for the Beads Task (M = 4266.05, SE = 573.79) than women (M = 2780.43, SE = 

222.64), t(104) = 2.76, p < .05, r2 = .07. No other statistically significant differences 

across the self-report or decision-making outcome measures were found and all 

subsequent analyses were conducted with participants collapsed together across gender.  

3.2 Primary statistical analyses   

3.2.1 Correlations between social anxiety and decision-making 

performance. Pearson’s correlations were calculated for all continuous independent and 
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Table 2.  
 
Correlations between Self-Report Measures  

 1 2 3 4 5 6 7 8 9 10 

1. IUS-12 (Inhibitory Subscale) -          

2. IUS-12 (Prospective Subscale) .75** -         

3. IUS-12 Total Score .93** .94** -        

4. BFNE-S .53** .47** .53** -       

5. SIPS .58** .49** .58** .68** -      

6. FPES .41** .35** .41** .45** .69** -     

7. DSIU (SAD) .54** .42** .51** .64** .83** .63** -    

8. SIPS (post) .60** .51** .59** .65** .93** .70** .80** -   

9. STAI-State .40** .27** .36** .50** .60** .50** .56** .59** -  

10. STAI-Trait .56** .42** .53** .68** .75** .61** .70** .72** .78** - 

11. STAI-State (post) .35** .25** .32** .47** .55** .43** .49** .54** .74** .70** 
Note. *p < .05, **p < .01, one-tailed test. IUS-12 = Intolerance of Uncertainty Scale-Short Form; SIPS = Social Interaction Phobia Scale; STAI = State-Trait Anxiety 
Inventory; BFNE-S = Brief Fear of Negative Evaluation Scale, Straightforward Items; FPES = Fear of Positive Evaluation Scale; DSIU (SAD) = Disorder-Specific 
Intolerance of Uncertainty Scale-SAD subscale; post = administered following decision-making tasks.  
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dependent variables across the low social threat condition and the high social threat 

condition (see Tables 3 and 4, respectively). The statistical significance of the 

correlations were determined using one-tailed tests, as expectations regarding the 

directionality of relationships were posited in alignment with previous research and 

theoretical conceptualizations of the variables of interest. Pearson’s correlations were 

calculated between participants’ self-reported social anxiety (as assessed by the SIPS), 

SAD-related constructs (as assessed by the BFNE-S, FPES, and DSIU SAD), and 

decision-making outcomes on the MIGT and the Beads Task across the low and high 

threat conditions (see Tables 3 and 4, respectively). As presented in Table 3, the SIPS 

total score was significantly correlated with sum latency in the MIGT in the low social 

threat condition (r = .23, p < .05), such that higher SIPS scores were associated with 

longer overall latency. As presented in Table 4, the SIPS total score was significantly 

inversely correlated with number of beads drawn (r = -.30, p < .05) and target beads 

drawn (r = -.33, p < .01) in the high social threat condition. Accordingly, higher SIPS 

scores were associated with a lower number of beads drawn in the high social threat 

condition.  

Relationships between BFNE-S scores, FPES scores, and decision-making 

outcomes were evaluated in line with current theoretical models of SAD, which identify 

both FNE and FPE as core constructs in the development and maintenance of SAD 

(Heimberg et al., 2010; Weeks & Howell, 2012). The DSIU SAD subscale score was 

included in the correlational analyses to assess the role of disorder-specific IU in 

decision-making. There were statistically significant inverse relationships between 

participants’ BFNE-S scores and both total beads drawn and target beads drawn in the 
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Table 3.  

Correlations between Self-Report Measures and Decision-Making Variables (Low Social Threat Condition) 
 IUS-12 

(Inhibitory 
Subscale) 

IUS-12 
(Prospective 

Subscale) 

IUS-12 
(Total 
Score) 

BFNE-S SIPS FPES DSIU 
(SAD) 

SIPS 
(post) 

STAI-
State 

STAI-
Trait 

STAI-
State 
(post) 

MIGT % Good Play -.01 -.13 -.08 .11 -.06 .07 -.12 -.06 .11 -.05 .06 

MIGT % Bad Play -.05 -.22 -.14 .10 -.09 -.01 -.10 -.12 .12 -.02 .08 

MIGT Net Score .05 .13 .10 .00 .04 .10 -.01 .07 -.02 -.03 -.02 

MIGT Sum Latency .14 .29* .23* .02 .23* -.07 .21 .15 .15 .14 .19 

Total Bead Draw -.04 -.12 -.08 -.02 -.05 -.11 .08 -.03 .24* .05 .07 

Target Bead Draw  -.03 -.12 -.08 -.04 -.08 -.12 .07 -.05 .22 .05 .05 

Beads Instruction Latency .05 .04 .05 -.05 .08 -.05 .10 -.00 .15 .03 .11 

Beads Mean Draw Latency -.08 -.02 -.05 .14 -.01 .12 .14 .02 -.03 .05 -.06 
Beads Final Decision 
Latency .03 .08 .06 -.12 .11 .21 -.11 .12 .00 -.06 .07 

Beads Sum Total Latency -.04 -.10 -.07 -.05 .01 -.06 .06 -.07 .10 -.01 .04 
Note. *p < .05, **p < .01, one-tailed test. IUS-12 = Intolerance of Uncertainty Scale-Short Form; SIPS = Social Interaction Phobia Scale; STAI = State-Trait Anxiety 
Inventory; BFNE-S = Brief Fear of Negative Evaluation Scale, Straightforward Items; FPES = Fear of Positive Evaluation Scale; DSIU (SAD) = Disorder-Specific 
Intolerance of Uncertainty Scale-SAD subscale; post = administered following decision-making tasks; MIGT = Modified Iowa Gambling Task; Total Bead Draw = total 
number of beads drawn; Target Bead Draw = total target beads drawn.  
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Table 4.  

Correlations between Self-Report Measures and Decision-Making Variables (High Social Threat Condition) 
 IUS-12 

(Inhibitory 
Subscale) 

IUS-12 
(Prospective 

Subscale) 

IUS-12 
(Total 
Score) 

BFNE-S SIPS FPES DSIU 
(SAD) 

SIPS 
(post) 

STAI-
State 

STAI-
Trait 

STAI-
State 
(post) 

MIGT % Good Play -.14 -.01 -.08 -.01 -.19 -.17 -.27* -.22 -.19 -.22 -.20 

MIGT % Bad Play -.02 .01 -.00 .01 -.12 -.06 -.22 -.17 -.04 -.08 .08 

MIGT Net Score -.10 -.03 -.07 -.02 -.04 -.09 .00 -.02 -.13 -.11 -.28* 

MIGT Sum Latency .05 .06 .06 .05 .10 .16 .13 .21 -.02 .09 .02 

Total Bead Draw -.27* -.15 -.23 -.38** -.30* -.12 -.31* -.45** -.09 -.33** -.01 

Target bead Draw -.27* -.19 -.25* -.39** -.33** -.14 -.34** -.47** -.11 -.34** -.06 
Beads Instruction 
Latency .05 .15 .11 .01 -.04 -.04 -.08 -.07 .12 -.06 -.07 

Beads Mean Draw 
Latency .05 -.08 -.02 .14 -.01 .01 .08 .16 .03 .16 -.01 

Beads Final Decision 
Latency .18 .20 .21 .13 .06 .07 -.01 .11 .18 .13 -.06 

Beads Sum Total 
Latency .04 .08 .07 -.08 -.10 -.07 -.12 -.13 .16 -.06 -.06 

Note. *p < .05, **p < .01, one-tailed test. IUS-12 = Intolerance of Uncertainty Scale-Short Form; SIPS = Social Interaction Phobia Scale; STAI = State-Trait Anxiety 
Inventory; BFNE = Brief Fear of Negative Evaluation Scale, Straightforward Items; FPES = Fear of Positive Evaluation Scale; DSIU (SAD) = Disorder-Specific 
Intolerance of Uncertainty Scale-SAD subscale; post = administered following decision-making tasks; MIGT = Modified Iowa Gambling Task; Total Bead Draw = total 
number of beads drawn; Target Bead Draw = total target beads drawn. 
 
 

 



 

 51 

high social threat condition (r = -.38, p < .01, and r = -.39, p < .01, respectively). Total 

score on the DSIU SAD subscale was significantly inversely correlated with percentage 

of good play in the MIGT (r = -.27, p < .05), total beads drawn (r = -.31, p < .05), and 

target beads drawn (r = -.34, p < .01) in the high social threat condition. There was 

evidence of a trending inverse relationship between DSIU SAD score and percentage of 

bad play in the MIGT (r = -.22, p = .055). The relationships between FPES score and the 

decision-making variables were statistically non-significant across the high and low 

threat conditions. Overall, the results offer partial support for hypothesis 1 as evidenced 

by several statistically significant associations between social anxiety (and related 

constructs) and decision-making outcome variables. 

3.2.2 Differences in relationships between social anxiety and decision-

making across each threat condition. Fisher’s r to z transformations were conducted to 

compare the correlations between the self-report measures and decision-making 

outcomes in the low threat condition compared to the high threat condition and to assess 

whether these relationships differed significantly across the two conditions. Each 

correlation coefficient and corresponding sample size was entered into an Excel 

spreadsheet designed to calculate Fisher’s z-values for each pair of correlations, as well 

as a test of significant differences and corresponding p-values. Calculations were run 

assuming a one-tailed test with a p-value of .05, wherein rejection of the null hypothesis 

indicated a statistically significant difference between each pair of correlations.  

The results of the Fisher’s r to z transformations are presented in Table 5. The 

results of the analyses produced no statistically significant differences in the correlations 

between baseline SIPS scores and decision-making outcomes in the MIGT and the Beads 
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Table 5.  

Fisher’s r to z Transformations: High Social Threat Condition vs. Low Social Threat Condition 
  Independent Measures 

Outcome Measures  IUS-12 
(Inhibitory) 

IUS-12 
(Prospective) 

IUS-12 (Total 
Score) BFNE-S SIPS FPES DSIU 

(SAD) 
STAI-
State 

STAI-
Trait 

SIPS 
(post) 

STAI-State 
(post) 

MIGT % Good Play z 0.61 -0.59 0.01 0.61 0.65 1.22 0.78 1.53 0.85 0.85 1.30 

 p .270 .722 .496 .270 .259 .111 .217 .063 .197 .198 .097 

MIGT % Bad Play z -0.15 -1.17 -0.71 0.43 0.18 0.27 0.62 0.79 0.28 0.31 -0.04 

 p .558 .878 .760 .333 .428 .395 .269 .214 .389 .380 .516 

MIGT Net Score z 0.77 0.80 0.84 0.14 0.38 0.94 -0.06 0.56 0.41 0.45 1.30 

 p .220 .212 .201 .446 .352 .174 .522 .286 .340 .326 .096 

MIGT Sum Latency z 0.48 1.19 0.88 -0.15 0.66 -1.17 0.41 0.88 0.24 -0.33 0.85 

 p .314 .117 .190 .560 .255 .880 .340 .191 .404 .628 .197 

Total Bead Draw z 1.20 0.16 0.73 1.88* 1.26 0.08 2.02* 1.67* 1.94* 2.27* 0.40 

 p .115 .437 .231 .030 .105 .468 .022 .047 .026 .011 .346 

Target Bead Draw z 1.23 0.38 0.87 1.88* 1.32 0.09 2.09* 1.68* 1.99* 2.30* 0.54 

 p .110 .352 .192 .030 .094 .466 .018 .047 .023 .011 .294 

Beads Instruction Latency z -0.02 -0.60 -0.35 -0.30 0.60 -0.04 0.88 0.16 0.48 0.33 0.92 

 p .506 .726 .636 .618 .274 .516 .190 .435 .315 .372 .178 

Beads Mean Draw Latency z -0.66 0.32 -0.17 0.01 -0.01 0.55 0.30 -0.32 -0.55 -0.68 -0.27 

 p .744 .376 .566 .496 .504 .292 .381 .624 .708 .752 .605 

Beads Final Decision Latency z -0.79 -0.62 -0.77 -1.25 0.27 0.72 -0.55 -0.88 -0.92 0.08 0.62 

 p .784 .732 .779 .895 .395 .237 .708 .810 .822 .470 .269 

Beads Sum Total Latency z -0.40 -0.91 -0.71 0.12 0.51 0.03 0.91 -0.27 0.25 0.29 0.53 

 p .654 .819 .760 .454 .304 .490 .181 .608 .403 .387 .298 
Note. *p < .05, **p < .01, one-tailed test. IUS-12 = Intolerance of Uncertainty Scale-Short Form; SIPS = Social Interaction Phobia Scale; STAI = State-Trait Anxiety Inventory; BFNE-S = Brief Fear 
of Negative Evaluation Scale, Straightforward Items; FPES = Fear of Positive Evaluation Scale; DSIU (SAD) = Disorder-Specific Intolerance of Uncertainty Scale-SAD subscale; post = administered 
following decision-making tasks; MIGT = Modified Iowa Gambling Task; Total Bead Draw = total number of beads drawn; Target Bead Draw = total target beads drawn. 
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Task (all ps > .05). As with the testing of hypothesis 1, the core constructs of FNE and 

FPE (as assessed by the BFNE-S and FPES, respectively) were included in the analyses 

as measures of SAD-related risk factors. As presented in Table 5, there was a statistically 

significant difference in the correlations between BFNE-S and total beads drawn (z = 

1.88, p < .05), and target beads drawn (z = 1.88, p < .05), in the Beads Task across the 

two threat conditions. Closer examination of the individual correlations (see Tables 3 

and 4) indicated that BFNE-S score was significantly inversely associated with total 

beads drawn (r = -.38, p < .01) and target beads drawn (r = -.39, p < .01) in the high 

social threat condition. The relationships between BFNE-S, and both total and target 

beads drawn were statistically non-significant in the low social threat condition. As 

presented in Table 5, the differences in the correlations between BFNE-S and the 

remaining decision-making variables were statistically non-significant. There were no 

statistically significant differences in the correlations between FPES score and decision-

making variables across the high and low threat conditions.  

Relationships between the DSIU SAD subscale and decision-making variables 

were examined to assess the potential role of disorder-specific IU in decision-making. As 

presented in Table 5, the correlations between participants’ DSIU SAD score and both 

total beads drawn (z = 2.02, p < .05) and target beads drawn (z = 2.09, p < .05) were 

statistically significantly different across the two social threat conditions. Closer 

inspection of Tables 3 and 4 indicated that DSIU SAD scores were inversely associated 

with total beads drawn (r = -.31, p < .05) and target beads drawn (r = -.34, p < .01) in the 

high social threat condition. The correlations were statistically non-significant in the low 

social threat condition (all ps > .05). The results of the Fisher’s r to z transformations 
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offer partial support for hypothesis 2, suggesting several significant differences in the 

associations between social anxiety and decision-making performance in the Beads Task, 

but not in the MIGT. 

3.2.3 Relationship between social anxiety, decision-making outcomes, and 

threat condition. Hypothesis 3 was tested by conducting sets of simple linear 

regressions with SIPS baseline total score as the predictor variable and each of the 

decision-making outcomes as the outcome variables. Corresponding simple linear 

regressions were run for each of these relationships across the high and low threat 

conditions. A breakdown of the results for the regressions can be found in Tables 6 (low 

threat condition) and 7 (high threat condition). As presented in Table 6, a statistically 

significant regression equation was found between SIPS total score and overall latency in 

the MIGT in the low social threat condition, F(1,51) = 2.91, p < .05. According to this 

model, 5% of the variance in the overall latency exhibited by participants in the low 

social threat condition can be explained by participants’ SIPS total score. A statistically 

significant regression equation was found between SIPS total score and number of beads 

drawn in the Beads Task in the high social threat condition, F(1,51) = 4.88, p < .05, r = 

.30. According to this model, 9% of the variance in the total number of beads drawn 

among participants in the high threat condition can be explained by participants’ SIPS 

total score. A statistically significant regression equation was also found between SIPS 

total score and target beads drawn in the Beads Task in the high social threat condition, 

F(1,51) = 6.17, p < .01, r = .33. According to the model, 11% of the variance in target 

beads drawn among participants in the high threat condition can be accounted for by the 

SIPS total score. None of the other simple linear regressions were statistically 
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Table 6. 
 
Simple Linear Regressions with SIPS Total Score Predicting Decision-Making Outcomes (Low Threat Condition) 
Dependent Variable 

Model statistics Coefficients 
R R2 F p b p LLCI, ULCI 

MIGT % Good Play .06 .00 0.21 .325 -0.06 .308 [-0.28, 0.20] 

MIGT % Bad Play .09 .01 0.40 .266 -0.09 .277 [-0.37, 0.22] 

MIGT Net Score .04 .00 0.08 .390 0.03 .368 [-0.16, 0.21] 

MIGT Sum Latency .23 .05 2.91 .047* 504.22 .051 [-92.78, 1014.19] 

Total Bead Draw .05 .00 0.15 .351 -0.02 .366 [-0.12, 0.10] 

Target Bead Draw .08 .01 0.31 .292 -0.03 .313 [-0.12, 0.09] 

Instruction Latency .08 .01 0.34 .283 196.49 .324 [-517.03, 1050.65] 

Mean Draw Latency .01 .00 0.01 .465 -6.65 .460 [-130.35, 111.70] 

Final Decision Latency .11 .01 0.66 .211 17.12 .242 [-22.89, 63.96] 

Sum Total Latency .01 .00 .00 .487 13.73 .486 [-799.58, 920.23] 

Note. *p < .05, **p < .01, one-tailed test. SIPS = Social Interaction Phobia Scale Total Score; MIGT = Modified Iowa Gambling Task; Total Bead Draw = 
total number of beads drawn; Target Bead Draw = total target beads drawn; LLCI = lower limit confidence interval; ULCI = upper limit confidence interval. 
Confidence intervals are 95% bias corrected and accelerated based on 1000 bootstrapped samples. 
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Table 7.  
 
Simple Linear Regressions with SIPS Total Score Predicting Decision-Making Outcomes (High Threat Condition) 

Outcome 
Model statistics Coefficients 

R R2 F p b p LLCI, ULCI 

MIGT % Good Play .19 .04 1.94 .085 -0.16 .065 [-0.39, 0.03] 

MIGT % Bad Play .12 .02 0.80 .188 -0.13 .127 [-0.36, 0.08] 

MIGT Net Score .04 .00 0.07 .397 -0.03 .377 [-0.25, 0.19] 

MIGT Sum Latency .10 .01 0.55 .230 335.28 .230 [-716.33, 1137.23] 

Total Bead Draw .30 .09 4.88 .016* -0.07 .031* [-0.16, -0.01] 

Target Bead Draw .33 .11 6.17 .008* -0.08 .022* [-0.16, -0.02] 

Instruction Latency .04 .00 0.08 .390 -90.12 .363 [-671.20, 344.52] 

Mean Draw Latency .01 .00 0.01 .472 -8.58 .460 [-188.60, 178.39] 

Final Decision Latency .06 .00 0.18 .336 12.19 .292 [-35.40, 64.35] 

Sum Total Latency .10 .01 0.48 .245 -267.89 .256 [-1091.31, 396.40] 

Note. *p < .05, **p < .01, one-tailed test. SIPS = Social Interaction Phobia Scale Total Score; MIGT = Modified Iowa Gambling Task; Total Bead Draw = 
total number of beads drawn; Target Bead Draw = total target beads drawn; LLCI = lower limit confidence interval; ULCI = upper limit confidence interval. 
Confidence intervals are 95% bias corrected and accelerated based on 1000 bootstrapped samples. 
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significant. The results of the regression analyses offer partial support for hypothesis 3, 

specifically for the relationship between social anxiety and decision-making performance 

in the Beads Task in the high social threat condition. 

3.2.4 Mediation analyses with IU. Mediation analyses using Hayes’ (2013) 

PROCESS macro were conducted to assess the potential mediating role of IU in the 

relationship between social anxiety and decision-making (see Figure 1 for a conceptual 

model of the mediation analyses conducted). Separate mediation analyses were run for 

variables in the low social threat condition and the high social threat condition and were 

informed by statistically significant relationships identified in the analyses testing 

hypothesis 1 (see Table 8 for a comprehensive list of all mediations run). SIPS total 

score was entered as the predictor variable in all mediations with inhibitory IU and 

prospective IU subscale scores (as assessed by the IUS-12) posited as mediators. As 

presented in Table 8, the results of mediation analyses with inhibitory IU and prospective 

IU posited as mediators suggested no mediation occurred. Accordingly, the results of the 

mediation analyses do not provide support for hypothesis 4, as evidenced by the results 

(i.e., all confidence intervals for indirect effects included zero; Field, 2013). 

3.3 Exploratory Analytic Results 

In addition to the primary results of hypothesis testing, several interesting 

ancillary results emerged during the statistical analyses that warranted consideration and 

are thus reported here. Statistically significant relationships emerged between the 

prospective and inhibitory subscales of the IUS-12 and several decision-making 

variables. As presented in Table 3, prospective IU demonstrated a statistically significant 

association with sum latency in the MIGT in the low social threat condition (r = .29, p < 
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Figure 1. Conceptual model of mediation analyses. 
Note. Solid lines represent direct effects; broken lines represent indirect effects. 
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Table 8.  

Mediation Analyses Predicting Decision-Making Performance 
Threat Predictor Mediator Outcome a b c’ c c-c’ 95% CI κ2 sig (κ2) 

Low SIPS  Inhibitory IU MIGT sum latency 0.21 -294.61 566.20 504.22    -61.98 [-826.30, 542.78] .02 p = .417 

Low SIPS  Prospective IU MIGT sum latency 0.20 1711.27   165.21    504.22    339.01 [-54.95   909.61] .12 p = .089 

High SIPS  Inhibitory IU Total bead draw 0.20 -0.10 -.05 -.07 -0.02 [-0.07, 0.00] .07 p = .160 

High SIPS  Inhibitory IU Target bead draw 0.20 -0.08 -0.06 -0.08 -0.02 [-0.06, 0.01] .06 p = .197 

High SIPS  Prospective IU Total bead draw 0.16 -0.03 -0.07 -0.07 -0.00 [-0.05, 0.03] .02 p = .387 

High SIPS  Prospective IU Target bead draw 0.16 -0.04 -0.07 -0.08 -0.01 [-0.06, 0.02] .03 p = .310 

High SIPS  DSIU SAD MIGT % good play 0.22 -1.16 0.09 -0.16 -0.25 [-0.54, 0.00] .17 p = .073 

High SIPS  DSIU SAD Total bead draw 0.22 -0.22 -0.03 -0.07 -0.05 [-0.14, 0.03] .11 p = .183 

High SIPS  DSIU SAD Target bead draw 0.22 -0.19 -0.04 -0.08 -0.04 [-0.16, 0.08] .10 p = .200 

Note. *p < .05, one-tailed test. High = high social threat condition; Low = low social threat condition; SIPS = Social Interaction Phobia Scale total score; Inhibitory IU = total score for inhibitory 
subscale of IUS-12; Prospective IU = total score for prospective subscale of IUS-12; MIGT = Modified Iowa Gambling Task; CI = bootstrapped confidence interval; κ2 = kappa squared; sig κ2 = 
whether the variance accounted for is statistically significantly greater than zero. Confidence intervals are 95% bias corrected and accelerated based on 1000 bootstrapped samples. 
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05), such that higher scores on the IUS-12 prospective subscale were associated with 

longer overall latency in the MIGT. As presented in Table 4, inhibitory IU was  

significantly inversely associated with total beads drawn (r = -.30, p < .05) and target 

beads drawn (r = -.32, p < .05) in the high social threat condition.  

While not directly related to hypothesis 2, several statistically significant 

relationships were identified with Fisher’s r to z transformations between state and trait 

anxiety and performance in the Beads Task; specifically, statistically significant 

differences in the correlations between STAI-State scores and both total beads drawn (z 

= 1.67, p < .05) and target beads drawn (z = 1.68, p < .05) across the two threat 

conditions. As presented in Tables 3 and 4, STAI-State scores were significantly 

correlated with total beads drawn (r = .24, p < .05), and trended towards significance for 

target beads drawn (r = .22, p = .056), such that high state anxiety was correlated with 

higher number of beads drawn in the low threat condition. The correlations between state 

anxiety and both total and target beads drawn were statistically non-significant in the 

high threat condition (both ps > .05). There were also statistically significant differences 

in the correlations between STAI-Trait scores and both total beads drawn (z = 1.94, p < 

.05) and target beads drawn (z = 1.99, p < .05) across the two threat conditions. As 

presented in Tables 3 and 4, the STAI-Trait subscale was significantly inversely 

correlated with total beads drawn (r = -.33, p < .01) and target beads drawn (r = -.34, p < 

.01), such that high trait anxiety was associated with lower number of beads drawn in the 

high threat condition. The associations between trait anxiety and both total and target 

beads drawn were statistically non-significant in the low threat condition (both ps > .05). 
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Finally, exploratory mediation analyses were conducted with the total score of 

the DSIU SAD subscale posited as a mediator between social anxiety (as assessed by the 

SIPS) and decision-making outcomes (see Table 8). The exploratory mediation analyses 

were conducted to assess whether disorder-specific IU may mediate the relationship 

between social anxiety and decision-making. Relationships of interest were examined 

based on statistically significant correlations identified during the analyses for hypothesis 

1. Accordingly, DSIU SAD score was entered as a mediator in the relationships between 

SIPS score and decision-making outcomes as presented in Table 8. Similar to the 

primary analyses used to test hypothesis 4, the mediation analyses results with the DSIU 

SAD score posited as a mediator suggested no mediation occurred, as evidenced by the 

confidence intervals for all indirect effects (Field, 2013).  

4.0 Discussion 

4.1 Summary of Investigation 

 The current investigation was designed to examine the relationship between IU, 

social anxiety, threat, and decision-making. Specifically, participants were randomly 

assigned to either a high or low social threat condition wherein they were asked to 

complete a set of computerized decision-making tasks. There were four hypotheses 

posited and tested in the current investigation: self-reported social anxiety would be 

significantly inversely associated with decision-making performance (hypothesis 1); 

participants in the high social threat condition would exhibit impairments in decision-

making compared to participants in the low social threat condition (hypothesis 2); 

participants with higher self-reported baseline social anxiety symptoms assigned to the 

high social threat condition would exhibit poorer performance on the decision-making 
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task compared to participants with lower baseline social anxiety in the same condition 

(hypothesis 3); IU would mediate the relationship between self-reported social anxiety 

and decision-making performance (hypothesis 4).  

Partial support was identified for hypotheses 1, 2, and 3, but not for hypothesis 4. 

In the following sections, each hypothesis, the corresponding results, and alignments 

with existing research and theoretical models have been presented. Thereafter, a 

discussion of the exploratory results has been provided, which although not directly 

related to the primary hypotheses tested, nevertheless offers thought-provoking 

considerations for the existing literature and future research. Finally, a discussion of 

clinical and research implications, limitations of the current investigation, and directions 

for future research have been detailed. 

4.2 Primary Results 

4.2.1 The relationship between social anxiety and decision-making. Several 

statistically significant correlational relationships emerged in support of the prediction 

that higher self-reported social anxiety would be associated with observable impairments 

in decision-making. Higher SIPS and BFNE-S scores were inversely associated with 

total number of beads drawn and target beads drawn in the high social threat condition. 

In other words, individuals with higher self-reported levels of social anxiety were more 

likely to select fewer beads before making a decision in the Beads Task when in the high 

social threat condition. Similar significant relationships were not identified for 

participants in the low social threat condition.  

The results can be contextualized within the cognitive behavioural models of 

SAD (e.g., Rapee & Heimberg, 1997) suggesting that social anxiety is characterized by a 
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complex interplay of dysfunctional cognitions, appraisals, physiological sensations, and 

behavioural responses that serve to maintain symptoms and distress. Avoidance (whether 

through the performance of safety behaviours or overt avoidance of social situations 

altogether) acts as a maintaining factor in social anxiety by prohibiting the individual 

from learning more adaptive responses, cognitions, and coping strategies. The complex 

interplay is typically initiated following perception of a threat (Rapee & Heimberg, 

1997). Previous research has demonstrated observable, measurable examples of both bias 

towards (e.g., Mogg & Bradley, 2002) and avoidance of (Amir, Foa, & Coles, 1998) 

socially threatening stimuli in socially anxious individuals, consistent with a vigilance-

avoidance model of threat perception (e.g., Bögels & Mansell, 2004; Mogg, Bradley, 

Miles, & Dixon, 2004). In the current investigation, when faced with a socially 

threatening environment, participants with higher baseline social anxiety opted to gather 

less information (i.e., draw less beads) before making a final decision. Doing so 

consequently shortened the duration of the Beads Task and the amount of time the 

participant was being observed by the researcher in the high threat condition. When 

faced with a social threat, participants may have opted to engage in escape and 

avoidance behaviours that would minimize exposure to the perceived threat, engaging in 

less information gathering as part of the decision-making process.  

There was a statistically significant relationship between participants’ SIPS 

scores and sum latency in the MIGT, such that participants with higher self-reported 

social anxiety took more time overall to complete the MIGT than participants with lower 

self-reported social anxiety in the low threat condition. Accordingly, in the low social 

threat condition, highly socially anxious individuals were more likely to engage in 
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inefficient decision-making, as evidenced by longer time spent on the tasks to produce 

comparable outcomes (as evidenced by overall latency in the MIGT). Taken together, the 

results suggest individuals with higher self-reported social anxiety and associated 

constructs spent more time engaging with the components of the decision-making tasks 

in the low social threat condition than individuals with lower levels of social anxiety. 

When threat is not salient or imminent (i.e., the low social threat condition), individuals 

with high social anxiety may be more likely to take their time in completing the tasks. In 

contrast, participants in the high social threat condition produced behaviours indicating a 

desire to end the tasks quickly. 

In research examining ERN reactivity in social anxiety, Barker and colleagues 

(2015) established an interaction between level of social anxiety and threat condition 

such that individuals with high social anxiety exhibited enhanced ERN activity when in a 

socially threatening environment. In the same study, there were no differences in ERN 

activity between high and low socially anxious individuals when no social threat was 

evident. As such, the imminent presence of threat may be critically associated with 

behaviours consistent with uncertainty reduction tactics. For the current investigation, 

socially anxious individuals in the low social threat condition may have engaged in 

decision-making processes characteristic of their everyday decision-making processes 

when not faced with immediate threat. The increased latencies could be explained within 

the context of cognitive behavioural models of SAD, such that individuals with high 

baseline social anxiety may be utilizing additional cognitive resources for hypervigilant 

threat scanning (e.g., Rapee & Heimberg, 1997). Although participants in the low social 

threat condition were not faced with a salient social threat, they volunteered to sign up 
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for the study and attend an in-lab visit, which in itself involves social interaction (i.e., 

coming into the lab, being greeted, being introduced to the study). Inflated threat 

perception is a purported characteristic of anxiety in general (Barlow, 2014; Grupe & 

Nitschke, 2013), which means participating in the study may have been sufficient to 

activate monitoring for threat cues in socially anxious individuals. The relatively benign 

social interactions involved in the low social threat condition may have been sufficient to 

activate individuals’ cognitive resources, such that they had less resources available to 

allocate to the decision-making tasks and took longer to complete them. In the case of 

the high social threat condition, the presence of threat may have been sufficient to make 

uncertainty reduction and threat avoidance primary goals.  

Finally, FPES scores were not statistically significantly associated with decision-

making outcomes across the two threat conditions. The nature of the social threat 

condition may explain, in part, the non-significant results. Specifically, in the high threat 

condition participants were emphatically reminded of scrutiny and potential negative 

evaluation in relation to their decision-making performance. Accordingly, the 

statistically non-significant relationships between FPE and decision-making in the high 

threat condition might be explained by the use of a social-evaluative threat that was more 

likely to engage individuals’ FNE rather than FPE. Future researchers may consider 

modifying the nature of the social threat condition to more appropriately differentiate 

between FNE and FPE to clarify the unique role of FPE. 

4.2.2 Differences in the relationship between social anxiety and decision-

making across threat conditions. Significant differences were expected in decision-

making outcomes between participants in the high social threat condition relative to 
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participants in the low social threat condition. The expectation was tested by assessing 

for differences in the relationships between social anxiety and decision-making across 

the two threat conditions. No significant differences emerged in the relationships 

between baseline SIPS score and decision-making outcomes in the MIGT and Beads 

Task. The results also indicated that the relationship between BFNE-S scores and 

number of beads drawn differed statistically significantly across the two threat 

conditions. In the high threat condition, individuals with higher FNE drew fewer beads 

during the Beads Task relative to individuals with lower FNE. The association between 

FNE and number of beads drawn was not statistically significant for individuals in the 

low threat condition. Similar results were identified for the associations between SAD-

specific IU, wherein higher SAD-specific IU was associated with fewer beads drawn in 

the high social threat condition. Again, the association between DSIU and number of 

beads drawn was not significant for individuals in the low threat condition. The 

remaining correlations between measures of social anxiety and decision-making 

performance suggested no statistically significant differences across the two threat 

conditions.  

There are several possible explanations that could explain the remaining non-

significant results. First, the current sample consisted of undergraduate students rather 

than clinical participants. Per the diagnostic criteria for SAD (APA, 2013), symptoms 

were associated with clinically significant distress and impairment. The social anxiety 

symptoms reported by the current sample may have been insufficient to produce 

observable, behavioural differences in decision-making. Second, consistent with the 

postulation of Jacoby and colleagues (2014), differences in decision-making may be 
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better captured by individual subjective experiences rather than observable, behavioural 

differences. Self-reported social anxiety and IU may not have influenced observable 

decision-making outcomes; however, self-reported social anxiety and IU may have been 

associated with different levels of subjective distress while engaging in the tasks, 

particularly in the high social threat condition. As noted in the limitations, a measure of 

subjective distress and an extension to clinical populations may further inform an 

understanding of the relationships between social anxiety, IU, threat, and observable 

behaviours. Third, the overall outcomes in MIGT performance did not differ across 

threat conditions, but there is research (e.g., Buelow & Suhr, 2009) to suggest potential 

differences may be identifiable in performance across the separate blocks of trials.  No 

such differences were hypothesized a priori and, as such, were not assessed herein. 

Finally, other unaccounted for moderating variables may have influenced the 

relationships (e.g., intelligence, memory, executive function, affect; Buelow & Suhr, 

2009), including personality characteristics associated with risky behaviours (e.g., 

impulsivity, sensation-seeking, low self-control; Mishra et al., 2010; Samuels et al., 

2004). 

Consistent with Barker and colleagues’ (2015), the current results suggest the 

importance of contextual factors in understanding the relationship between social anxiety 

and decision-making, such that relationships between social anxiety and behavioural 

outcomes may differ according to the particular context and presence of salient threat. 

Jackson and colleagues (2016) further suggested that the prospective and inhibitory 

dimensions of IU may play differential roles in decision making, such that prospective 

IU may manifest as slower reaction time and consequently less efficient decision making 
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relative to inhibitory IU. Separate analyses examining the association between inhibitory 

and prospective IU and decision-making outcomes may further inform the current 

results.   Together, the results provide partial support for the second hypothesis with 

evidence of differences in some components of decision-making performance across 

threat condition for the Beads Task, but not for the MIGT. 

4.2.3 The influence of social threat on decision-making performance in 

individuals with pre-existing social anxiety. The third hypothesis predicted that in the 

high social threat condition participants with higher social anxiety symptoms would 

exhibit poorer performance on the decision-making tasks relative to participants with 

lower baseline social anxiety. The hypothesis was partially supported with social anxiety 

predicting decision-making performance; specifically, SIPS scores were statistically 

significantly associated with both total number of beads drawn and target number of 

beads drawn in the Beads Task for participants in the high social threat condition. The 

corresponding regressions were characterized by an inverse relationship between the 

predictor and outcome variable such that increases in self-reported social anxiety were 

reliably associated with lower number of beads drawn in the high social threat condition. 

The results accord with results from the first and second hypotheses, wherein reduced 

information gathering may indicate an escape or avoidance response during immediate 

social threat (as per cognitive behavioural models of SAD) or an attempt to reduce the 

uncertainty of the immediate situation (e.g., Luhmann et al., 2011). As with the results 

from the first hypothesis, SIPS scores were also significantly associated with longer 

overall latency in the MIGT for participants in the low social threat condition, suggesting 

that individuals with high social anxiety may be more likely to take their time engaging 
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with the task in the absence of salient threat. In sum, the results partially supported 

hypothesis 3 as evidenced by the inverse relationship between social anxiety and number 

of beads drawn in the Beads Task (in the presence of threat) and the increased latencies 

in the MIGT (in the absence of threat). 

4.2.4 IU as a mediator in the relationship between social anxiety and 

decision-making. The fourth and final hypothesis predicted that IU would mediate the 

relationship between self-reported social anxiety and decision-making performance. In 

line with recent research examining the unique contributions of inhibitory and 

prospective IU (Hajcak et al., 2016), total scores for the two subscales of the IUS-12 

were assessed as separate mediators. The results suggested no significant indirect effect 

as evidenced by corresponding confidence intervals and thus did not hypothesis 4. Other 

unexamined factors (e.g., comorbid symptoms; individual motivations) may contribute 

additional variance to social anxiety symptoms, decision-making outcomes, or both, 

which, when accounted for, may result in a more complete picture of the relationships of 

interest. For example, differences in decision-making in the high social threat condition 

may have been due, in part, to the presence of threat increasing cognitive load rather than 

the experience of fear specifically (e.g., Shiv & Fedorikhin, 1999). Accordingly, future 

research may better elucidate associations between social anxiety, IU, and decision-

making as impacted by other variables related to psychopathology. The current results 

support conceptualizations of social anxiety and IU as being related, but distinct, 

constructs uniquely influencing decision-making processes and outcomes.  

4.3 Exploratory and Secondary Results 
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Several secondary results emerged throughout the primary statistical analyses 

that warrant further consideration. As noted by Thibodeau and colleagues (2015), the 

majority of existing self-report measures of IU assess responses to general uncertainty, 

which has advantages with broad applicability; however, a general measure of IU 

precludes analysis of how IU may play a unique role in different disorders. Thibodeau 

and colleagues (2015) suggested that general IU may be distinct from disorder-specific 

IU and consequently developed a set of scales to assess IU within eight different 

disorders: GAD, SAD, OCD, health anxiety, PTSD, MDD, panic disorder, and specific 

phobia. The SAD-specific subscale of the DSIU was included as a measure in the current 

investigation to examine how SAD-specific IU may play a role in the relationships 

between social anxiety, threat, and decision-making. Correlation results for the current 

investigation implicated DSIU SAD scores as inversely associated with several decision-

making outcomes in the high social threat condition.  

First, higher DSIU SAD scores were associated with a lower percentage of good 

plays on the MIGT. In other words, participants with higher SAD-specific levels of IU 

tended to play less often from the advantageous decks in the MIGT than participants 

with lower levels of SAD-specific IU. While not statistically significant, there was a 

trending inverse relationship between DSIU and percentage of bad play, such that 

participants with higher SAD-specific levels of IU tended to play less often from the 

disadvantageous decks in the MIGT than individuals with lower levels. Second, higher 

DSIU SAD scores were associated with less beads being drawn (as evidenced by both 

total beads drawn and target beads drawn) in the Beads Task. The correlations between 

DSIU SAD and decision-making outcome variables accord with overall trends of the 
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current investigation; specifically, decision-making task engagement appeared inhibited 

for individuals with elevated symptoms of disorder-specific IU in the high social threat 

condition.  

An unexpected result emerged from independent samples t-tests comparing 

scores on the STAI-State subscale at pre- and post-task, as well as across threat 

conditions. The results indicated no statistically significant differences between STAI-

State scores, which was unexpected because state anxiety was conceptualized as a 

manipulation check measure in the original study design. Self-reported state anxiety was 

expected to increase following the decision-making tasks, particularly for individuals in 

the high threat condition.  

The correlational analyses results and Fisher’s r to z transformations indicated 

that the relationship between participants’ baseline state and trait anxiety (as assessed by 

the corresponding STAI subscales) and number of beads drawn differed across the two 

threat conditions. Specifically, trait anxiety was significantly inversely associated with 

number of beads drawn in the high threat condition, but was not significantly associated 

with number of beads drawn in the low threat condition. In contrast, state anxiety was 

associated with an increased number of beads drawn in the low social threat condition, 

but was not significantly associated with number of beads drawn in the high threat 

condition. As with the results of testing hypotheses 1 through 3, participants with higher 

anxiety conducted more information gathering in the low social threat condition and less 

information gathering in the high social threat condition.  

Several interesting relationships emerged when the prospective and inhibitory 

subscales of the IUS-12 were considered separately. In the high social threat condition, 
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inhibitory IU was inversely associated with total beads drawn and target beads drawn in 

the Beads Task, such that individuals with higher inhibitory IU selected fewer beads 

before making a decision. The current results contrast Ladouceur and colleagues’ (1997) 

results wherein high IU was positively associated with number of beads drawn. 

Ladouceur and colleagues did not include a threat condition as part of their investigation, 

which may contribute to the differences. Contemporary theories of anxiety underscore a 

causal role for uncertainty (see for review Carleton, 2016).  The current results accord 

with such notions in that individuals with high self-reported IU faced with a threatening 

environment engaged in less information gathering (as evidenced by number of beads 

drawn) before making a decision, potentially to bring an end to the situational 

uncertainty. Ladouceur and colleagues’ (1997) absent threat may have produced 

sufficient certainty that participants were willing to take time in gathering additional 

information, rather than feeling sufficiently anxious that they engaged in threat reduction 

behaviours. The current results are congruent with research evidencing that anxious 

individuals may engage in decision-making behaviour designed to minimize time spent 

experiencing uncertainty (e.g., Bensi & Guisberti, 2007; Luhmann et al., 2011).  The 

current results were also consistent with Bensi and Guisberti’s (2007) position that high 

IU is perhaps better characterized by uncertainty reduction at the expense of 

advantageous decision-making, particularly when threat is salient. Finally, the results 

were consistent with notions that salient threat may exacerbate differences in decision-

making (Pittig et al., 2014).  

Prospective IU was associated with total latency in the MIGT in the low social 

threat condition such that participants higher in prospective IU who were assigned to the 
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low social threat condition took more time to complete the MIGT than participants lower 

in prospective IU assigned to the same condition. The observed increased response and 

instruction latencies are consistent with the notion that prospective IU may reflect 

elevated attention to detail and careful responding, as suggested by Jackson and 

colleagues (2016). Individuals with higher levels of prospective IU may not make poorer 

choices when faced with decisions, but may require more time because cognitive 

resource allocation is slowing decision-making (Jackson et al., 2016). In other words, 

high prospective IU may correlate with slower, less efficient decision-making processes 

to reach conclusions.  

Exploratory mediation analyses were conducted to assess the potential mediating 

role of disorder-specific IU in the relationship between social anxiety and decision-

making performance. The mediation analyses results suggested inhibitory and 

prospective IU were not mediators. As per the results of hypothesis 4, the presence of 

additional unassessed variables may have obscured the relationships of interest. The 

inconsistent results may also be due to working with undergraduate participants, 

relatively few of whom self-reported clinically significant levels of social anxiety; as 

such, the capacity to assess specific relationships between IU, social anxiety, and social 

threat in persons with clinically elevated symptoms was minimal. Replication with a 

clinical sample may clarify the role of IU, social anxiety, and domain-specific threat in 

decision-making performance for persons diagnosed with SAD.  

 Finally, there was an unexpected result related to gender; specifically, men and 

women differed significantly in their final decision latency in the Beads Task. Men took 

significantly more time to make their final decision (as evidenced by longer final 
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decision latencies) than women. There are several possible reasons, but given the small 

sample size of men interpretations would be highly speculative. Previous research 

examining gender differences in decision-making has suggested men may be 

characterized by riskier decision-making and women may be characterized by more risk-

avoidant decision-making (Byrnes, Miller, & Schafer, 1999; Powell & Ansic, 1997). The 

shorter final decision latencies demonstrated by the current participants may have 

indicated preferred risk avoidance and a desire to minimize time spent in a state on 

uncertainty. Another potential explanation and limitation of the current investigation 

involved using one female researcher for all conditions and participants. There may have 

been an interaction between participant and researcher gender that contributed to the 

current results. The study design logistics precluded including a male researcher, but 

future studies would benefit from assessing for gender-based interactions. 

4.4 Clinical and Research Implications  

The current results contribute to the existing literature in several ways. There has 

been an emphasized need for more research examining behavioural correlates of IU (e.g., 

Carleton, 2016; in press). Most studies of IU have employed self-report measures, 

leaving a need for additional research focused on examining how IU may manifest 

behaviourally (Carleton et al., 2016). Many of the available studies exploring IU and 

behaviour have utilized decision-making paradigms and outcomes as behavioural 

correlates of IU (e.g., Carleton et al., 2016; Jacoby et al., 2014; Ladouceur et al., 1997; 

Luhmann et al., 2011).  

Discrepancies exist regarding the relationships between IU and observable, 

behavioural impairments. In the first study to use the Beads Task as a behavioural 
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measure of IU, Ladouceur and colleagues (1997) found that number of beads drawn was 

positively associated with IU, such that individuals with higher IU drew more beads 

before making a decision. Participants with high IU were thought to require additional 

information to achieve a level of certainty comparable to individuals with lower IU 

(Ladouceur et al., 1997). In contrast, Luhmann and colleagues (2011) suggested high IU 

may be inversely associated with willingness to wait, such that individuals with high IU 

may engage in less information gathering when faced with decisions, presumably to 

minimize the amount of time spent in a state of uncertainty. In further contrast, Jacoby 

and colleagues (2014) suggested IU may be better characterized by increased levels of 

subjective distress in the face of uncertainty, rather than observable behavioural 

impairments. In any case, additional research to clarify the relationships between IU, 

decision-making, and observable behaviours appears well warranted.  

The current results align most closely with the results and postulation of 

Luhmann and colleagues (2011), as individuals with high IU engaged in less information 

gathering (as evidenced by number of beads drawn) in the Beads Task in the high social 

threat condition. Based on Bensi and Guisberti’s results (2007) participants with high 

trait anxiety were expected to have an implicit goal of reducing uncertainty and therein 

distress when faced with an uncertain situation. The current results extend the current 

literature by informing behavioural manifestations of IU within a disorder-specific 

domain (i.e., social anxiety). Further, the relationship between social anxiety and 

decision-making parallels relationships between IU and decision-making; specifically, 

social anxiety was inversely associated with information gathering in the Beads Task. 

SAD-specific IU was also inversely associated with draws from both advantageous and 
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disadvantageous decks in the MIGT. The results suggest high IU and high social anxiety 

are both associated with decision-making processes characterized by reductions in 

information gathering and task engagement, particularly within a threatening context.  

The current results are congruent with cognitive behavioural models of SAD 

(Heimberg et al., 2010) and research examining the vigilance-avoidance hypothesis of 

anxiety (e.g., Mogg et al., 2004; Vassilopoulos, 2005); specifically, hypervigilance and 

threat avoidance appear to be key psychopathological features. The results support 

uncertainty, threat reduction, and contextual factors as important for interactions between 

social anxiety and decision-making. The associations between social anxiety and 

decision-making varied as a function of threat condition, suggesting that environmental 

factors may have a significant bearing on how associations between IU, anxiety, and 

observable behaviours manifest. Specifically, situations that are immediately threatening 

or include salient cues that may be perceived as threatening can be expected to increase 

fear and anxiety responses, particularly if the threat or cues are uncertain. The current 

results are in line with recent research evidencing differential neural responses in socially 

anxious individuals, particularly when faced with a social threat (Barker et al., 2015). 

The results contribute to a growing body of literature examining the role of IU in the 

relationship between threat and anxiety by examining how IU may behaviourally 

manifest in a domain-specific context. 

The current investigation was the first to examine decision-making as a 

behavioural correlate of IU in individuals presenting with a range of self-reported social 

anxiety symptoms when faced with a socially threatening environment. The current 

results evidence domain-specific threat as exacerbating relationships between anxiety, 
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IU, and decision-making, in line with established diathesis-stress models of vulnerability 

(McKeever & Huff, 2003; Monroe & Simons, 1991). In the current investigation, a 

combination of higher levels of baseline social anxiety and the presence of high social 

threat was sufficient to produce observable, behavioural differences in decision-making.   

The current investigation extends recent research evidencing the utility of 

examining the prospective and inhibitory dimensions of IU separately (e.g., Jackson et 

al., 2016). Consistent with Jackson and colleagues’ (2016) study, inhibitory IU was 

associated with fewer beads drawn (i.e., less information gathering) in the high social 

threat condition. Further, prospective IU was associated with longer overall latency in 

the MIGT in the low social threat condition. The results are consistent with Jackson and 

colleagues’ (2016) speculation that individuals higher in prospective IU spend more time 

engaging with the task, resulting in a less efficient decision-making process. Only 

participants not faced with an imminent threat demonstrated such an association, 

suggesting important behavioural and contextual differences (e.g., threat reduction).  

The unique contributions of prospective and inhibitory IU may help shed light on 

previously inconsistent results in behavioural research on IU. The differential impact of 

the IU dimensions may have complicated previous interpretations, as the majority of 

previous research has assessed IU as a general total score (e.g., Ladouceur et al., 1997; 

Reuman et al., 2015). Given previous research suggesting that prospective and inhibitory 

IU may be uniquely associated with different disorders (e.g., Carleton et al., 2010; Hong 

& Cheung, 2015; Hong & Lee, 2015), additional research examining relationships 

between these two dimensions, threat, and behavioural responses within the context of 

other disorder-specific domains (e.g., PTSD, depression, panic disorder) may inform the 
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unique contributions of IU dimensions to a range of psychopathology. Future researchers 

should consider analysing total IU, as well as any distinct dimensions (e.g., prospective 

IU and inhibitory IU), to clarify potential differences in behavioural impact.  

The current results also contribute to a better understanding of how domain-

specificity in IU may factor into associations between threat, anxiety, and decision-

making. Most studies to date have utilized self-report measures of IU that assess general 

responses to uncertainty. The current investigation is the first to examine IU in 

individuals reporting a range of social anxiety symptoms using a general measure of IU 

and a disorder-specific measure of IU. SAD-specific IU was inversely associated with 

information gathering (as evidenced by performance in the Beads Task) in the high 

social threat condition. Future researchers should consider the DSIU utility with general 

measures of IU to clarify specific and idiosyncratic features of IU across different 

disorders (Thibodeau et al., 2015). Better understanding of how IU may differentially 

manifest within different disorders would offer a beneficial means of tailoring treatment 

focused on IU reduction to address specific symptoms and primary areas of concern for 

individuals experiencing psychological distress (Thibodeau et al., 2015).  

The current results support uncertainty reduction as a key goal (whether implicit 

or explicit) for individuals with anxiety, particularly when faced with a salient threat 

(Carleton, 2012, 2016, in press). Given the inherent uncertainty characterizing most 

social encounters, individuals with high social anxiety and high IU may, accordingly, 

experience higher levels of distress and impairment, particularly in highly threatening 

social situations. Cognitive behavioural models of SAD posit biased cognitive and 

information processing as integral to the development and maintenance of symptoms 
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(e.g., Clark & Wells, 1995, Heimberg et al., 2010). Hypervigilance to threat cues (both 

internal and external) and maladaptive behavioural responses to threat (e.g., escape, 

avoidance, safety behaviours) represent key maintaining factors in social anxiety. 

Previous research has demonstrated the utility of IU reduction as a means of alleviating 

anxiety symptoms in disorders such as GAD (e.g., Dugas & Ladouceur, 2000) and SAD 

(e.g., Mahoney & McEvoy, 2012a). The current results implicate contextual factors and 

threat as warranting further research examining behavioural responses during 

uncertainty, particularly for clinical populations.  

4.5 Limitations and Directions for Future Research 

The current investigation had several limitations, which provide opportunities for 

future research. The primary limitation was the nature of the sample. The current 

investigation utilized an undergraduate sample, limiting generalizations to clinical 

populations. The current investigation was designed to assess the potential relationships 

between social anxiety, IU, threat, and decision-making in a non-clinical analogue 

sample, and undergraduate students at the University of Regina offered an accessible 

means of recruiting such a sample. The power analysis supported the sample size as 

sufficient; however, the analysis would be influenced by the effect size, which can 

reasonably be expected to change depending on the nature of the sample.  For example, a 

clinical sample might be expected to produce a larger effect size than a non-clinical 

sample because of the intensity of fear associated with engaging in socially threatening 

environments. Descriptive statistical analyses of the current sample indicated that 27% of 

the total sample self-reported a SIPS baseline total score of 21 or higher. Previous 

research has shown that SIPS total scores in this range are indicative of clinically 



 

 80 

significant symptoms of social anxiety (Carleton et al., 2009). Accordingly, the current 

sample appears to provide a continuum of social anxiety symptoms, including clinically 

significant levels, recognizing that logistical constraints prohibited recruitment of clinical 

populations. Nevertheless, future research should extend the current results with 

community and clinical populations because the relationships that approached statistical 

significance with the current sample could reasonably be expected to be larger for 

clinical samples. 

Another limitation of the current investigation involves the specific version of the 

Beads Task. The Beads Task had only one level of difficulty (i.e., jars with 85:15 ratios 

of red and blue beads), consistent with the ratios of earlier studies (e.g., Huq et al., 

1988). Several researchers have since included varying ratios of beads to manipulate task 

difficulty and levels of uncertainty (e.g., Jacoby et al., 2014). Jacoby and colleagues 

(2014) suggested that the original 85:15 ratio version of the task may have been too 

simple, inadequately measuring differences in decision-making between individuals with 

high IU when compared to individuals with low IU. Despite using a relatively easy 

version of the Beads Task, the current investigation produced statistically significant 

associations between IU, social anxiety, social threat, and decision-making in the Beads 

Task, supporting the task utility for a behavioural correlate of IU. Future research 

employing the Beads Task should consider including varying levels of difficulty to 

assess the role of IU, anxiety, and threat in response to varying levels of uncertainty.  

A third limitation refers to the assessment of the social threat manipulation. In the 

original study design, measures of social anxiety and state anxiety were conceptualized 

as manipulation checks following the decision-making tasks in the high social threat 



 

 81 

condition; however, no significant differences were found between self-reported scores 

at baseline and following the decision-making tasks. Upon further reflection, neither 

measure directly assessed threat perception. Future researchers could use a Subjective 

Units of Distress Scale (SUDS) to directly assess threat perceptions. Furthermore, the 

debriefing process assessed only whether participants suspected the presence of 

deception by asking about the purpose of the study. A more effective manipulation check 

could have included a question such as, “Did you feel judged?” in an attempt to ascertain 

whether individuals in the high social threat condition felt scrutinized compared to 

participants in the low social threat condition.  

Finally, the current investigation did not include a biophysiological measure, 

which would have complemented the self-report and behavioural measures. For example, 

recent research has evidenced differences in brain activity (e.g., ERN activity) in 

response to uncertainty and fear-relevant contexts (e.g., Barker et al., 2015). Further, 

very recent research has indicated that the prospective and inhibitory dimensions of IU 

are characterized by inverse relationships to decision-making and uncertainty (Jackson et 

al., 2016). Future investigations should be designed to further clarify IU, anxiety, and 

decision-making by including biophysiological measures or brain imaging techniques, 

such as ERN in examinations of individual responses to uncertainty.  

4.6 Conclusions 

SAD is a highly prevalent, distressing, and impairing disorder, characterized by a 

typically chronic course of impairment and low levels of treatment seeking (APA, 2013; 

Kessler, 2003). High IU has been implicated as a risk factor, not only in social anxiety 

(Boelen & Reijntjes, 2009), but across mood and anxiety disorders (Carleton, 2012, 
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2016, in press). Previous research aimed at elucidating behavioural correlates of IU has 

produced inconsistent results (e.g., Jensen et al., 2014; Ladouceur et al., 1997; Luhmann 

et al., 2011). The current investigation contributes behavioural evidence for 

understanding relationships between IU and social anxiety as demonstrated by a non-

clinical, analogue sample. Future investigations may help to clarify the mechanisms that 

play a role in the onset and progression of SAD, and more broadly, contribute to a better 

understanding of domain-specificity and the transdiagnostic nature of IU. Developing a 

better understanding of the relationship between IU and disorder-specific domains will 

facilitate the development of treatment options and tailored intervention content aimed at 

reducing IU within specific disorders (Jensen et al., 2014).  

Recent models of anxiety have suggested that uncertainty is a key feature of 

anxiety (Carleton, 2012, 2016, in press) and that minimizing uncertainty may represent a 

key underlying goal driving the behavioural responses of anxious individuals (Bensi & 

Guisberti, 2007). The current investigation was the first study designed to examine IU 

and decision-making within the context of social threat and social anxiety. High IU and 

high social anxiety were both associated with decision-making impairments 

characterized by lower levels of information gathering, particularly when individuals 

were faced with a threat-relevant context. The current results support conceptualizing 

uncertainty as a key feature in anxiety and reductions of IU as potentially critical for 

individuals with high anxiety (Carleton, 2016, in press).  

The current results are also congruent with research suggesting that the inhibitory 

and prospective dimensions of IU may contribute in idiosyncratic ways to different 
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disorders (e.g., Carleton et al., 2010; Hong & Lee, 2015; Jackson et al., 2016) and 

therein support the continued assessment of both dimensions in future IU research.  

Future studies examining the relationship between IU, behavioural correlates of the 

construct, and disorder-specific domains may contribute to a better understanding of how 

IU uniquely manifests in different disorders. The results of future research utilizing 

clinical populations may inform and enhance the utility of tailored interventions aimed at 

increasing tolerance for uncertainty to ameliorate symptoms across a range of 

psychopathology, including social anxiety.   
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Appendix B 

Informed Consent Form 

 

 

 
ANXIETY AND ILLNESS BEHAVIOUR LAB 

 
Participant Consent for Participant Pool

 
TITLE OF RESEARCH: The Role of Psychological and Environmental Factors in 
Decision-Making 
 
RESEARCHER: Sabine Soltani SUPERVISOR: R. Nicholas Carleton, Ph.D. 
 Graduate Student, 

Department of 
Psychology 
University of Regina 
soltanis@uregina.ca  
306-337-2473 

 Associate Professor, 
Department of Psychology 
University of Regina 
nick.carleton@uregina.ca 
306-585-4595 

 
Welcome to the investigation of the role of psychological and environmental factors in 
decision-making. What follows is a brief overview of the research we are completing 
with your assistance. 
    
INVITATION TO PARTICIPATE: We are inviting you to participate in this 
investigation if you are an undergraduate student at the University of Regina and 
currently enrolled in a psychology undergraduate course.  Sabine Soltani, under the 
supervision of Dr. Carleton, is conducting the investigation. 
 
PURPOSE OF THE STUDY:  Previous research has suggested that decision-making 
processes may differ depending on various psychological and environmental factors. The 
purpose of the current investigation is to investigate how decision-making processes may 
be impacted in individuals as a function of different psychological variables and 
environmental context. 
 
ROLE OF PARTICIPANTS: If you agree to participate, you will be asked to complete 
two sets of questionnaires and two different computerized decision-making tasks. It 
should take approximately 60 minutes to participate in this study. Please note that you 
are free to withdraw from the study at any time, with no penalty. Also note that your 
participation in this study (or your decision to not participate) will in no way impact your 

mailto:sabine.soltani@gmail.com
mailto:nick.carleton@uregina.ca
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treatment in courses taught by Sabine Soltani, Dr. Carleton, or any other psychology 
professor. 
 
POTENTIAL RISKS: The anticipated risks involved in participating in this 
investigation are minimal. It is possible that you may experience some temporary 
increased emotionality while answering the questionnaires or engaging in the decision-
making tasks. In the unlikely event that your increased emotionality persists, Dr. 
Carleton (a registered doctoral psychologist) or a qualified member of the Anxiety and 
Illness Behaviours Lab will be available to help. 
 
POTENTIAL BENEFITS:  The results of this investigation will provide a better 
understanding of how the cognitive processes underlying decision-making may differ as 
a function of one’s particular environmental context; however, there are no extrinsic 
benefits to you the participant. 
 
COMPENSATION: By participating in this study through the participant pool, you will 
be awarded 1 credit.  Please refer to the participant pool regulations for details on how 
credits can be used to provide bonus marks.  
 
CONFIDENTIALITY: Participation and all responses will remain confidential. The 
answers you provide to the questionnaires and your scores on the decision-making tasks 
will be connected to your assigned participant ID number. Your participant ID will be 
connected to your name in an encrypted, password-protected document for data 
collection and study contact purposes. Once data collection is complete, this document 
will be deleted, and thus your name and any personally identifying information will not 
be connected to the data you provide. Only the researcher (and research assistants) will 
have direct access to the original data. 
 
WITHDRAWAL FROM THE STUDY: Your decision to participate is entirely 
voluntary and you are free to withdraw from the study at any time without penalty. If 
you choose to withdraw from the study, your data will be deleted upon request; however, 
after data collection is complete all responses will be made anonymous, making 
deletions at that point impossible. 
 
FOLLOW UP: To obtain results from the study, please visit www.aibl.ca. General 
results of the study will be available through the website once the study is completed.  
 
OFFER TO ANSWER QUESTIONS OR PROVIDE ASSISTANCE: If you have any 
questions or concerns regarding the study you may contact the primary researcher 
(Sabine Soltani) at the contact information listed at the top of the page. 
 
UNDERSTANDING AND CONSENT: I understand that this project has been 
approved on ethical grounds by the University of Regina Research Ethics Board on July 
30, 2015 (Approval number: 2015-092). If I have any questions or concerns about my 

http://www.aibl.ca/
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rights or treatment as a research participant, I may contact the Chair of the Ethics Board 
by e-mail: research.ethics@uregina.ca or at 306-585-4775.  
 
I have read and understood the above and voluntarily agree to participate in this study. I 
understand the procedure and objectives of the investigation. I understand that I am free 
to withdraw from this investigation at any time without penalty. I also understand that 
my participation will be confidential. 
 
 
Participant’s Name:  (please print) ____________________________________ 

Participant’s Signature _____________________________ Date: ___________ 

Researcher’s Name: (please print) ____________________________________ 

Researcher’s Signature:  ____________________________ Date: ___________ 

  

mailto:research.ethics@uregina.ca
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Appendix C 

Manipulation Check Form 

Manipulation Check (*before debriefing*) 

 
Participant ID #: _________ 
 
What do you think the study was about? 
 
Was there anything else you think the study might have been about? 
 
 
☐ No indication that participant was aware of deception.  
 
☐ Indication that participant was aware of deception.  
Please provide details below: 
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Appendix D 

Debriefing Form 

 

 

 

 
 

ANXIETY AND ILLNESS BEHAVIOUR LAB 
 

Participant Debriefing Information 
 

TITLE OF RESEARCH: Examining the Relationship Between Intolerance of 
Uncertainty, Social Anxiety, and Decision-Making 
 
RESEARCHER: Sabine Soltani SUPERVISOR: R. Nicholas Carleton, Ph.D. 
 Graduate Student, 

Department of 
Psychology 
University of Regina 
soltanis@uregina.ca  
306-337-2473 

 Associate Professor, 
Department of Psychology 
University of Regina 
nick.carleton@uregina.ca 
306-585-4595 

 
 

IMPORTANT: *We ask that you help us preserve the integrity of our research by 
not discussing your experiences with other students. Thank you for your 
understanding and consideration of this request.* 
 
Thank you for participating in one of the Anxiety and Illness Behaviours Lab’s research 
studies. 
 
DEBRIEFING: As mentioned in your consent form, the purpose of this study was to 
investigate how decision-making processes may be impacted in individuals as a function 
of different psychological and environmental factors. You were not told that this study 
examined decision-making outcomes within two different social threat conditions – high 
social threat and low social threat. If you were in the low social threat condition, you 
were asked to complete a set of decision-making tasks and were left alone in a room to 
complete the tasks. If you were in the high social threat condition, you were asked to 
complete the decision-making tasks while a researcher remained in the room and 
observed you. You were also told that poor performance on the decision-making tasks 

mailto:soltanis@uregina.ca
mailto:nick.carleton@uregina.ca
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would require a video-recorded verbal explanation; however, no one has to complete the 
video. 
 
Not telling you about the two conditions and indicating a possible video explanation 
would be required was a necessary deception for us to examine the impact of social 
threat and uncertainty on decision-making. If participants were made aware of the focus 
on social anxiety and social threat prior to completing the decision-making tasks, the 
conditions would not have produced social anxiety and the study design would have 
been faulty. As such, we again ask that you keep your experiences in participating in 
this study confidential so the design will work and, therein, we may be able to use 
the data to help people with social anxiety disorder. 
 
In addition to the differing social threat conditions, this study examined differences in 
decision-making based on different levels of social anxiety. Intolerance of uncertainty 
(IU) is a dispositional characteristic referring to the extent that individuals find 
uncertainty distressing. IU has been proposed as an underlying risk factor for social 
anxiety. Previous research evidence has already supported a relationship between IU and 
impaired decision-making. The current investigation was designed to examine how IU 
and the presence of a potential social threat may impact decision-making in individuals 
with different levels of social anxiety.  
 
The results of this investigation will provide a better understanding of the cognitive 
processes underlying social anxiety and how these processes may impair decision-
making in individuals with high social anxiety. This study will also help clarify the ways 
in which IU contributes to psychological distress and impairment. Understanding how 
social anxiety and IU affect cognitive processes, particularly in fear-relevant domains, 
can be used to inform the development of treatment approaches aimed at alleviating 
social anxiety symptoms. 
 
UNDERSTANDING AND CONSENT: I understand that this project has been 
approved on ethical grounds by the University of Regina Research Ethics Board on July 
30, 2015 (Approval number: 2015-092). If I have any questions or concerns about my 
rights or treatment as a research participant, I may contact the Chair of the Ethics Board 
by e-mail: research.ethics@uregina.ca or at 306-585-4775.  
 
Because you were deceived, you now have the right to refuse to allow your data to be 
used and to ask that the data be destroyed immediately. If you do so, there is no penalty. 
You will still receive full credit for participation. 
 
I have read and understood the above and voluntarily give permission for my data to be 
used and analyzed for the purposes of this research study. I understand the procedure and 
objectives of the investigation as described in the debriefing information. I understand 
that my participation will remain confidential. 

 

mailto:research.ethics@uregina.ca
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Participant’s Name:  (please print) ________________________________________ 

Participant’s Signature ________________________________ Date: ____________ 

Researcher’s Name: (please print) ________________________________________ 

Researcher’s Signature:  ______________________________ Date: ____________ 

 
Please do not hesitate to ask for clarification on any aspect of this study or any questions 
you may have at this point.  

 
 

Thank you again for participating in our research study! 
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Appendix E 

Demographics Questionnaire 

1. Please indicate your first language: 
☐ English 
☐ French 
☐ Other (please specify): _______ 
 

2. Please indicate your biological sex: 
☐ Male 
☐ Female 
☐ Other (please specify): _______ 
 

3. Please indicate your gender: 
☐ Male 
☐ Female 
☐ Transgender 
☐ Other (please specify): _______ 
☐ Rather not say 
 

4. How old are you? (Please type in the numerical value, i.e., "26" not "twenty-six") 
 

5. Please indicate your highest level of education attained: 
☐ High school 
☐ Partial college education (i.e., working on undergraduate studies) 
☐ Graduated 2-yr college program 
☐ Graduated 4-yr college/university program 
☐ Other (please specify): _______ 

 
6. Please indicate your employment status (check one or more categories, as 

appropriate): 
☐ Student 
☐ Part-time employed 
☐ Unemployed, seeking work 
☐ Rather not say 
☐ Other (please specify): _______ 
 

7. Please indicate your marital status: 
☐ Single 
☐ Separated or divorced 
☐ Married or cohabiting 
☐ Widowed 
☐ Rather not say 
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8. Please indicate your ethnicity: 

☐ Caucasian 
☐ First Nations 
☐ African 
☐ Asian 
☐ South Asian 
☐ Hispanic 
☐ Rather not say 
☐ Other (please specify): _______ 
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Appendix F 

Intolerance of Uncertainty Scale-Short Form (IUS-12) 

Please circle the number that best corresponds to how much you agree with each item. 
 

 Not at all 
characteristic 
of me 

A little 
characteristic 
of me 

Somewhat 
characteristic 
of me 

Very 
characteristic 
of me 

Entirely 
characteristic 
of me 

1. Unforeseen events upset 
me greatly. 1 2 3 4 5 

2. It frustrates me not having 
all the information I need. 1 2 3 4 5 

3. Uncertainty keeps me from 
living a full life. 1 2 3 4 5 

4. One should always look 
ahead so as to avoid 
surprises. 

1 2 3 4 5 

5. A small unforeseen event 
can spoil everything, even 
with the best of planning. 

1 2 3 4 5 

6. When it’s time to act, 
uncertainty paralyses me. 1 2 3 4 5 

7. When I am uncertain I 
can’t function very well. 1 2 3 4 5 

8. I always want to know 
what the future has in store 
for me. 

1 2 3 4 5 

9. I can’t stand being taken 
by surprise. 1 2 3 4 5 

10. The smallest doubt can 
stop me from acting. 1 2 3 4 5 

11. I should be able to 
organize everything in 
advance. 

1 2 3 4 5 

12. I must get away from all 
uncertain situations. 1 2 3 4 5 
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Appendix G 

Disorder-Specific Intolerance of Uncertainty Scale (DSIU) – SAD subscale 

Please circle the number that best corresponds to how much you agree with each item. 
 
IU-SAD  
(social anxiety disorder) Not at all A little Somewhat Very Extremely 

1. I am anxious in social situations 
because I don’t know for sure what 
people think of me 

0 1 2 3 4 

2. I can’t be myself in social situations 
when I’m not sure whether or not I will 
be embarrassed 

0 1 2 3 4 

3. I get anxious when I’m not sure how a 
social interaction will turn out 0 1 2 3 4 
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Appendix H 

Social Interaction Phobia Scale (SIPS) 

Please circle the number that best corresponds to how much you agree with each item. 
 
 Not at all 

characteristic 
of me 

A little 
characteristic 

of me 

Somewhat 
characteristic 

of me 

Very 
characteristic 

of me 

Entirely 
characteristic 

of me 
1. When mixing socially I am 

uncomfortable. 0 1 2 3 4 

2. I have difficulty talking 
with other people. 0 1 2 3 4 

3. I find myself worrying that 
I won’t know what to say 
in social situations. 

0 1 2 3 4 

4. I am nervous mixing with 
people I don’t know well. 0 1 2 3 4 

5. I am tense mixing in a 
group. 0 1 2 3 4 

6. I get nervous that people 
are staring at me as I walk 
down the street. 

0 1 2 3 4 

7. I feel self-conscious if I 
have to enter a room where 
others are already seated. 

0 1 2 3 4 

8. I would get tense if I had to 
sit facing other people on a 
bus or a train. 

0 1 2 3 4 

9. I am worried people will 
think my behavior odd. 0 1 2 3 4 

10. I would get tense if I had to 
carry a tray across a 
crowded cafeteria. 

0 1 2 3 4 

11. I worry I’ll lose control of 
myself in front of other 
people. 

0 1 2 3 4 

12. I worry I might do 
something to attract the 
attention of others. 

0 1 2 3 4 

13. When in an elevator I am 
tense if people look at me. 0 1 2 3 4 

14. I can feel conspicuous 
standing in a queue. 0 1 2 3 4 
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Appendix I 

Brief Fear of Negative Evaluation Scale, Straightforward Items (BFNE-S) 

Please circle the number that best corresponds to how much you agree with each item. 
 
 
 

Not at all 
characteristic 

of me 

A little 
characteristic 

of me 

Somewhat 
characteristic 

of me 

Very 
characteristic 

of me 

Entirely 
characteristic 

of me 
1. I worry about what other people 

will think of me even when I 
know it doesn't make any 
difference. 

0 1 2 3 4 

2. I am frequently afraid of other 
people noticing my shortcomings. 0 1 2 3 4 

3. I am afraid that others will not 
approve of me. 0 1 2 3 4 

4. I am afraid that other people will 
find fault with me. 0 1 2 3 4 

5. When I am talking to someone, I 
worry about what they may be 
thinking about me. 

0 1 2 3 4 

6. I am usually worried about what 
kind of impression I make. 0 1 2 3 4 

7. Sometimes I think I am too 
concerned with what other people 
think of me. 

0 1 2 3 4 

8. I often worry that I will say or do 
wrong things. 0 1 2 3 4 
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Appendix J 

Fear of Positive Evaluation Scale (FPES) 

Read each of the following statements carefully and select the number which indicates 
the degree to which you feel the statement is characteristic of you, using the following 
scale. For each statement, respond as though it involves people that you do not know 
very well. Rate each situation from 0 to 9. 
 

 
Note: Items 5 and 10 are not included in the FPES score, which is the sum of the 
remaining eight items. 
  

 Not at all true ------ Somewhat 
true -----Very true 

1. I am uncomfortable exhibiting my talents to 
others, even when I think my talents will 
impress them 

0 1 2 3 4 5 6 7 8 9 

2. It would make me anxious to receive a 
compliment from someone that I am 
attracted to 

0 1 2 3 4 5 6 7 8 9 

3. I try to choose clothes that will give people 
little impression of what I am like 0 1 2 3 4 5 6 7 8 9 

4. I feel unease when I receive praise from 
authority figures 0 1 2 3 4 5 6 7 8 9 

5. If I have something to say that I think a 
group will find interesting, I typically say it 0 1 2 3 4 5 6 7 8 9 

6. I would rather receive a compliment from 
someone when that person and I were alone 
than when in the presence of others 

0 1 2 3 4 5 6 7 8 9 

7. If I was doing something well in front of 
others, I would wonder whether I was 
doing “too well” 

0 1 2 3 4 5 6 7 8 9 

8. I generally feel uncomfortable when people 
give me compliments 0 1 2 3 4 5 6 7 8 9 

9. I don’t like to be noticed when I am in 
public places, even if I feel as though I am 
being admired 

0 1 2 3 4 5 6 7 8 9 

10. I often feel under-appreciated, and wish 
people would comment more on my 
positive qualities 

0 1 2 3 4 5 6 7 8 9 
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Appendix K 

State-Trait Anxiety Inventory (STAI) 

Measure not included due to copyright. 
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