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Abstract 

 Social anxiety disorder is a common condition associated with significant impairments. 

Prominent cognitive models of social anxiety explain the development and maintenance of the disorder, 

and highlight two key characteristics: 1) the discrepancy between one’s own or perceived high social 

standards from others and one’s perceived ability to attain such standards (also a feature of 

perfectionism); and 2) cognitive biases that maintain social anxiety. Based on these propositions, this 

thesis sought to investigate the relationships among social anxiety, perfectionism, and cognitive biases.  

Despite numerous cross-sectional studies linking the dimensions of perfectionistic concerns and 

perfectionistic strivings to social anxiety, longitudinal evidence for the direction of these relationships is 

scarce and results are inconsistent. Moreover, negative interpretation bias, negative self-imagery, and 

post-event processing are cognitive biases empirically shown to be related to social anxiety and 

perfectionism separately, but research investigating these elements simultaneously is currently lacking. 

Hence, the aims of current thesis were as follows: 1) to clarify the direction of the relationship between 

social anxiety and perfectionism dimensions; 2) to understand the longitudinal relationships of social 

anxiety and perfectionism to cognitive biases; and 3) to investigate the role of these cognitive biases as 

mediators of the relationship between social anxiety and perfectionism dimensions. 

Studies 1 and 2 addressed these aims using longitudinal designs. Study 1 employed a six-month, 

three-wave design, whereas Study 2 was conducted over two weeks and in the context of a social 

interaction task. The main finding of Studies 1 and 2 was a role for negative interpretation bias as a 

transdiagnostic process across social anxiety and perfectionistic concerns. Negative self-imagery 

emerged as a maintenance factor of social anxiety in Study 2, but this cognitive bias, along with post-

event processing, had no mediator role in the relationships between social anxiety and perfectionism 

dimensions in either Study 1 or 2. There was a direct relationship from social anxiety to perfectionistic 
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concerns in Study 2, but only when cognitive biases were not included in the analysis. Taken together, 

findings suggest that relationships between social anxiety and perfectionism dimensions are best 

understood in conjunction with cognitive biases.  

Based on these results, Study 3 tested the effect of interpretation bias modification on social 

anxiety and perfectionism dimensions in individuals with high levels of social anxiety. Overall, the 

intervention and control groups showed reductions in negative interpretation bias, but no 

corresponding reduction in state anxiety and perfectionism across trait social anxiety or perfectionistic 

concerns levels. However, despite the lack of relationships between negative interpretation bias and 

perfectionistic strivings in Studies 1 and 2, interpretation bias modification appeared effective for those 

high in perfectionistic strivings. Future research should refine the interpretation bias modification 

protocol to extend its effectiveness also to those high in perfectionistic concerns and social anxiety. 

Overall, the current thesis provided novel evidence regarding the contribution of cognitive 

biases to social anxiety and perfectionism dimensions. Moreover, it uncovered that transdiagnostic 

biased information processing underlies social anxiety and perfectionistic concerns. Limitations 

notwithstanding, the findings provide theoretical and clinical contributions to the areas of social anxiety 

and perfectionism.  
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Chapter 1: Theoretical Background 

Social Anxiety and Social Anxiety Disorder 

Social phobia, the specific fear of social situations, was identified for the first time in the third 

edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-III, American Psychiatric 

Association [APA], 1980) as a formal diagnosis. In DSM-IV, social phobia was renamed social anxiety 

disorder and has remained the current term in the latest version of the manual (DSM-5; APA, 2013). 

Social anxiety disorder is defined as the fear of social situations where scrutiny from others may arise 

(APA, 2013). The core feature of social anxiety disorder is fear of negative evaluation, with individuals 

with social anxiety disorder experiencing cognitive (e.g., catastrophising), behavioural (e.g., avoidance) 

and physical (e.g., elevated heart rate) symptoms. The diagnostic criteria for a diagnosis of social anxiety 

disorder in the DSM-5 can be seen in Table 1.1.  
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Table 1.1 

Diagnostic Criteria of Social Anxiety Disorder in DSM-5 

A. Marked fear or anxiety about one or more social situations in which the individual is exposed to 

possible scrutiny by others. Examples include social interactions (e.g., having a conversation, meeting 

unfamiliar people), being observed (e.g., while eating or drinking), and performing in front of others 

(e.g., giving a speech). 

 

B. The individual fears that they will act in a way or show anxiety symptoms that will be negatively 

evaluated (i.e., will be humiliating or embarrassing; will lead to rejection or offend others). 

 

C. The social situations almost always provoke fear or anxiety. 

 

D. The social situations are avoided or endured with intense fear or anxiety. 

 

E. The fear or anxiety is out of proportion to the actual threat posed by the social situation and to the 

socio-cultural context. 

 

F. The fear, anxiety, or avoidance is persistent, typically lasting for six months or more. 

 

G. The fear, anxiety, or avoidance causes clinically significant distress or impairment in social, 

occupational, or other important areas of functioning. 

 

H-I-J. The fear, anxiety, or avoidance is not attributable to the effects of a substance, medical 

condition, or mental disorder.  
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As can be seen in the diagnostic criteria, social anxiety disorder is delineated as a discrete 

category in the DSM-5, with the threshold for diagnosis being persistent and extreme social fears 

associated with clinically significant distress and impairment. In relation to this clinical condition, social 

anxiety at a sub-diagnostic level is characterised as a common fear of evaluation from others about 

social performance (Morrison & Heimberg, 2013). Researchers have suggested that social anxiety is in 

fact a continuum, from mild presentations such as slight shyness to severe and impairing forms, namely 

social anxiety disorder (McNeil, 2001; Rapee & Heimberg, 1997; Rapee & Spence, 2004; Ruscio, 2010). It 

has further been suggested that individuals with social anxiety at a sub-diagnostic level also experience 

fear of social situations that inflicts disruptions in functioning (Stopa & Clark, 2001). Therefore, 

researchers have proposed that studying individuals with social anxiety at a sub-diagnostic level 

provides empirical and clinical information on social anxiety disorder (McNeil, 2001; Ruscio, 2010; Stopa 

& Clark, 2001). In line with these suggestions, in the current thesis, social anxiety refers to a sub-

diagnostic level and social anxiety disorder to a clinical level of the condition, with both included in the 

present review of the literature and the subsequent empirical chapters.  

In Australia, social anxiety disorder is a common disorder, with a 12-month prevalence of 4.7% 

(Australian Bureau of Statistics, 2007). Lifetime prevalence in Australia is 8.5%, higher than the 4% 

average lifetime prevalence found in high-income countries (D. J. Stein et al., 2017). Social anxiety 

disorder has an early onset compared to other anxiety disorders, usually developing between eight and 

15 years of age (Kessler et al., 2005). Women often present higher rates of social anxiety disorder than 

men (D. J. Stein et al., 2017). In Australia, a 12-month prevalence of 3.3% is seen for men, compared to 

5.1% for women (Crome et al., 2015). Comorbidity rates are high in individuals with social anxiety 

disorder, with 78.8% meeting criteria for another lifetime mental health disorder: the most common 

comorbid disorders are other anxiety disorders, followed by mood disorders and substance use 

disorders (D. J. Stein et al., 2017). Given the early onset of social anxiety disorder, literature has 
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suggested that it may precede disorders it is often comorbid with, and hence may be a risk factor for 

these comorbid disorders (Ruscio et al., 2008). Correspondingly, 40.4% of individuals with social anxiety 

disorder and another mental health disorder report developing social anxiety prior to the comorbidity 

(D. J. Stein et al., 2017). Furthermore, compared to their counterparts without social anxiety, individuals 

with social anxiety disorder are less likely to be married or in stable relationships, are less likely to be 

employed full-time, and less likely to be highly educated (Aderka et al., 2012; Crome et al., 2015; D. J. 

Stein et al., 2017). Social anxiety disorder is also associated with suicidal ideation and attempts 

(Gallagher et al., 2014; Thibodeau et al., 2013). These problems reflect the impairments in educational, 

employment, and personal life areas caused by the disorder (Aderka et al., 2012; Crome et al., 2015; D. 

J. Stein et al., 2017). Consequently, social anxiety disorder is one of the five most debilitating disorders 

(Alonso et al., 2004). Social anxiety disorder is frequently unremitting if not treated (J. Wong et al., 2014) 

and hence, it is a commonly seen clinical condition with critical consequences.  

Cognitive Behavioural Models of Social Anxiety 

Since the first inclusion of social phobia in the DSM-III, researchers have conceptualised 

theoretical models to increase our understanding of the development and maintenance of the disorder, 

and to inform treatment for this disorder (J. Wong et al., 2014; Q. J. J. Wong & Rapee, 2016). In one of 

the most prominent models of social anxiety, Clark and colleagues (2001; 1995) put forward an 

explanation for the persistence of social fears despite regular exposure to feared situations. Clark (2001) 

posits that when an individual with social anxiety enters a social situation, a series of assumptions 

regarding the self and the social world are activated. These assumptions are formed due to early 

experiences and are divided into three groups: unreasonably high standards for social performance (e.g., 

‘I must not show any flaws’); beliefs regarding the consequences of social performance (e.g., ‘If I say 

something wrong, people will think I am stupid’); and unconditional negative beliefs regarding the self 

(e.g., ‘I’m dull’).  
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Once these assumptions are activated, the individual tends to perceive the social situation as 

dangerous, which leads them to process information in a biased manner. For example, the individual 

turns their attention internally to monitor and observe the self. Information obtained from the internal 

focus is used to create a negative image of the self as seen by others, and to infer others’ views and 

thoughts regarding the individual. Meanwhile, the individual also interprets external ambiguous social 

cues in a negative manner; for example, a social partner’s neutral, ambiguous facial expression is 

interpreted in a negative way such as boredom. Furthermore, the perceived social danger leads the 

individual to experience somatic (e.g., trembling, sweating) and cognitive symptoms (e.g., 

hypersensitivity to criticism), and to engage in avoidance or safety behaviours (e.g., wearing makeup to 

hide blushing). These behaviours are performed with an intention to prevent or diminish feared 

outcomes but often result in an opposite consequence. The safety behaviours, as well as the somatic 

and cognitive symptoms, aggravate further biased information processing.  

In addition to the in-situation cognitive biases described above, the cognitive model by Clark 

(2001) also proposes biased processing before and after a social situation. For example, although the 

social event has ended, the individual continues to engage in biased cognitive processing by analysing 

their behaviours in detail from a negative perspective and engaging in negative rumination. These 

thoughts are tainted by the in-situational cognitive processing and the individual is likely to recall the 

social situation much more negatively than it was in reality. Overall, Clark’s (2001) model emphasises 

that biased information processing serves as a maintenance factor of social anxiety disorder. 

 Another prominent cognitive-behavioural model of social anxiety is that of Rapee and Heimberg 

(1997), which was later revised and updated by Heimberg et al. (2010; 2014). Heimberg et al.’s (2014) 

model shares most features of the model by Clark (2001). For example, both models acknowledge the 

discrepancy between standards for performance and an individual’s ability to achieve such standards. 

However, Clark (2001) suggests that this discrepancy is compared to the individual’s own high standards 
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for performance, whereas Heimberg et al. (2014) posit that the discrepancy is contrasted against 

perceived high standards from others.  

In addition, both models place great importance on the role of cognitive biases, although with 

subtle differences regarding whether these biases are internally or externally focused. For example, 

although interpretation bias is described by both models as a tendency to negatively interpret cues, 

Clark (2001) focuses on the interpretation of external cues (e.g., facial expressions of a social partner), 

while Heimberg et al. (2014) focus on the interpretation of both internal (e.g., sweating) and external 

cues. In addition, both models suggest that individuals with social anxiety generate negative self-

imagery in response to entering a social situation, with individuals forming a mental representation of 

the self as seen by others, based on previous distressing social experiences. Heimberg et al. (2014) posit 

that self-imagery is fuelled by external negative feedback (e.g., a yawning audience may lead to mental 

images of oneself appearing as an uninteresting social partner) and perceived internal cues (e.g., mild 

blushing may cause an individual to imagine themselves looking severely red-faced in front of social 

partners). In contrast, Clark (2001) proposes that the negative self-image is perpetuated by the 

monitoring of internal information, namely internal somatic sensations (i.e., feeling anxious means 

looking anxious), seeing oneself from an observer’s perspective, and felt sense (i.e., negative 

impressions and/or feelings regarding oneself in a social situation).  

 A third relevant model is that of Hofmann (2007), which similarly proposes that cognitive factors 

maintain social anxiety disorder. Like that of Clark (2001) and Heimberg et al. (2014), Hofmann’s (2007) 

model emphasises perceived high social standards as the starting point of the maintenance cycle of 

social anxiety disorder. The proposition of perceived high social standards is based on the self-

presentation theory by Leary and Kowalski (1995), which holds that individuals with social anxiety aspire 

to make a positive impression on others, but lack the confidence to make such impressions. As such, 

Hofmann (2007) proposes that individuals with social anxiety disorder believe that others have high 
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expectations of social performance, but feel unable to reach such standards, a similar perspective as 

that proposed in Heimberg et al.’s (2014) model.  

As with Clark (2001) and Heimberg et al. (2014), Hofmann (2007) also emphasises the role of 

information processing biases in social anxiety. It is recognised that individuals with social anxiety have a 

tendency to miss positive feedback, which characterises their negative interpretation bias (Hofmann, 

2007). In Hofmann’s (2007) model, negative self-imagery is referred to as negative self-perception and 

Hofmann emphasises the inability to make a desirable impression on others in socially anxious 

individuals. This perceived inability, as well as beliefs regarding others’ evaluations, contribute to 

negative self-imagery, as individuals become aware of their shortcomings (Hofmann, 2007). 

Overall, the models by Clark (2001), Heimberg et al. (2014), and Hofmann (2007) present a large 

number of similarities including the discrepancy between one’s own or perceived social standards and 

one’s perceived ability to attain such standards, as well as biased information processing that maintains 

social anxiety disorder. The discrepancy between one’s own or perceived social standards and one’s 

perceived ability to attain such standards is similar to a core feature of perfectionism (Limburg et al., 

2016; Rice et al., 2014; Slaney et al., 2001), a construct which has consistently been associated with 

social anxiety and social anxiety disorder (Burgess & DiBartolo, 2016; Cox & Chen, 2015; Gautreau et al., 

2015; Levinson et al., 2013; Levinson & Rodebaugh, 2016; S. P. Mackinnon et al., 2014; Nepon et al., 

2011; Newby et al., 2017; Rukmini et al., 2014; Shikatani et al., 2016). The next sections focus on 

perfectionism and its relation to social anxiety, followed by a discussion of the role of information 

processing biases in social anxiety and perfectionism. 

Perfectionism 

 Perfectionism has been argued to be a personality trait, a cognitive behavioural feature, and a 

contributor to psychopathology (Egan et al., 2011; Shafran et al., 2002). A review of research pertaining 
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to perfectionism reveals markedly distinct definitions and conceptualisations of this construct (Sirois & 

Molnar, 2016). One important debate in research defining perfectionism is whether it is a 

unidimensional or multidimensional construct (Sirois & Molnar, 2016). The concept of perfectionism was 

originally suggested to be unidimensional, but since Hamachek (1978) first proposed that perfectionism 

was multidimensional, researchers have generally worked with multidimensional frameworks (Sirois & 

Molnar, 2016). Nonetheless, even among multidimensional concepts of perfectionism, differences exist 

in the definitions and number of dimensions. Table 1.2 shows the most frequently used 

multidimensional definitions and measures of perfectionism (Sirois & Molnar, 2016; Stoeber, 2017a).  
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Table 1.2 

Common Definitions of Multidimensional Trait Perfectionism 

Source Dimensions Definitions 

Frost 

Multidimensional 

Perfectionism Scale 

(Frost et al., 1990) 

Concern over 

mistakes 

Perception of mistakes as failures, and assumptions that failure 

leads to lack of respect from others. 

  

Doubts About 

Actions 

Doubts regarding whether actions are completed satisfactorily. 

  

Parental 

Expectations 

A perception that parents set excessively high goals. 

  

Parental Criticism Perception of parents as overly critical. 

  

Personal Standards Excessive high standards are set for the self and high importance 

is placed on achieving standards for self-evaluation. 

  

Organisation Great importance placed on order and organisation. 

   

Multidimensional 

Perfectionism Scale 

(Hewitt et al., 1991) 

Socially Prescribed 

Perfectionism 

Perception of others as having excessively high standards for 

performance and achievement. 

  

Self-Oriented 

Perfectionism 

High standards are set for the self. 

  

Other-Oriented 

Perfectionism 

High standards are set for others. 
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Although these measures relate to different domains of perfectionism, factor analyses 

incorporating these dimensions have shown the emergence of a two-factor structure comprising 

perfectionistic concerns and perfectionistic strivings (Frost et al., 1993; Limburg et al., 2016; Stoeber, 

2017a). Perfectionistic concerns correspond to excessive self-criticism and scrutiny, exaggerated fear of 

evaluations and criticism from others, whereas perfectionistic strivings are the extremely high self-

standards and a requirement for the self to be perfect (Sirois & Molnar, 2016; Stoeber, 2017a). Concerns 

over Mistakes, Doubts About Actions, Parental Expectations, Parental Criticism, and Socially Prescribed 

Perfectionism were originally proposed to load on the perfectionistic concerns factor, whereas Personal 

Standards, Organisation, Self-Oriented Perfectionism and Other-Oriented Perfectionism were thought to 

be part of perfectionistic strivings (Frost et al., 1993). New perfectionism measures have been created 

since, also with subscales pertaining to either perfectionistic concerns or perfectionistic strivings (e.g., 

The Almost Perfect Scale; Slaney et al., 2001). These subscales have since been used as proxies of 

perfectionistic concerns and perfectionistic strivings (Stoeber, 2017a) rather than fixed configurations of 

the two factors. Researchers have generally employed varying combinations of perfectionistic concerns-

related subscales and, at times, particular items of these subscales to measure perfectionistic concerns 

(Stoeber, 2017a; Stoeber & Otto, 2006). Likewise, perfectionistic strivings are often determined by 

varying arrangements of perfectionistic strivings-related subscales and/or items (Stoeber, 2017a; 

Stoeber & Otto; 2006).   

Since Frost et al.’s (1993) establishment of the two factors, the suitability of some subscales as 

representatives of perfectionistic concerns or perfectionistic strivings has been questioned. For instance, 

the Organisation subscale has been shown to be part of neither perfectionistic concerns nor 

perfectionistic strivings and instead appears to be related to a third factor called Order (Kim et al., 

2015). Similarly, Other-Oriented Perfectionism has been proposed not to be part of the two-factor 

structure, as this subscale measures perfectionism aimed at others and not the self (Stoeber, 2017a). 
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Furthermore, Parental Expectations and Parental Concerns have been suggested to be part of the 

developmental process of perfectionism (Damian et al., 2013; Stoeber, 2017a; Stoeber & Otto, 2006). 

These suggestions notwithstanding, some recent studies have still employed some of these subscales as 

part of their perfectionistic concerns or perfectionistic strivings composites (e.g., Other-Oriented 

Perfectionism as part of perfectionistic strivings; Cooks & Ciesla, 2019). Hence, the literature varies 

greatly in the measurement of perfectionistic concerns and perfectionistic strivings. 

Historically, perfectionistic concerns have often been found to be related to psychopathology, 

whereas perfectionistic strivings have frequently been correlated with wellbeing, positive affect, and 

positive characteristics such as personal motivation (Frost et al., 1993; Stoeber & Otto, 2006). Hence, 

these two factors were often referred to in the literature as maladaptive and adaptive perfectionism 

(Dunkley et al., 2016; Levinson et al., 2013), although these polarising labels have started to be phased 

out (Stoeber, 2017a). This is due to the fact that, despite these opposing labels and definitions, 

perfectionistic strivings have been shown to be positively related to psychopathology (e.g., eating 

disorders and symptoms, obsessive beliefs; Limburg et al., 2016). Moreover, perfectionistic concerns 

and perfectionistic strivings have been shown to be positively correlated (e.g., r = .58 - .72 in Dunkley et 

al., 2012; r = .45 in Gaudreau, 2012; r = .49 - .62 in Smith et al., 2015), and thus often co-occur within 

individuals. Indeed, these medium-to-large correlations have led to criticism of the two-factor model, 

with some researchers arguing that the shared variance between the two factors misrepresents the 

relationships between the two factors and other psychopathology (Gäde et al., 2017; Hill, 2014, 2017). 

Suggestions have been made to add a ‘general’ factor to the two-factor structure, to account for this 

shared variability (Gäde et al., 2017; Smith & Saklofske, 2017). Although this debate is still ongoing, the 

two-factor model has generally been accepted in the field of perfectionism and has been gathering 

popularity over the years (Sirois & Molnar, 2016; Stoeber, 2017a; Stoeber et al., 2020; Stoeber & 

Gaudreau, 2017). 
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In the same vein, it has been acknowledged that perfectionistic concerns and perfectionistic 

strivings are not mutually exclusive, but rather individuals may present varying levels of both (Gaudreau 

& Thompson, 2010; Stoeber, 2017a; Stoeber & Gaudreau, 2017; Stoeber & Otto, 2006). However, the 

categorisation of different levels of perfectionistic concerns and perfectionistic strivings, as well as the 

outcomes of these combinations, is still debated in research. The tripartite model of perfectionism (Rice 

& Ashby, 2007; Stoeber & Otto, 2006), classifies individuals as healthy perfectionists (with high 

perfectionistic strivings and low perfectionistic concerns), unhealthy perfectionists (with high 

perfectionistic strivings and perfectionistic concerns) and non-perfectionists (with low perfectionistic 

strivings and high or low perfectionistic concerns). This model argues that perfectionistic strivings are 

only adaptive when combined with a low level of perfectionistic concerns (Stoeber & Otto, 2006). 

Furthermore, the tripartite model proposes that unhealthy perfectionism is related to poorer outcomes 

than non-perfectionism (Stoeber, 2012).  

Although the tripartite model has made theoretical contributions to the field, it is not without 

limitations. Grouping individuals with low levels of perfectionistic strivings and perfectionistic concerns 

with individuals with low levels of strivings and high levels of concerns under the umbrella of non-

perfectionism appears to be problematic (Gaudreau & Thompson, 2010), given that perfectionistic 

concerns have often been associated with negative psychological outcomes (e.g., Limburg et al., 2016). 

In order to address these limitations, a theoretical framework known as the 2 x 2 model of dispositional 

perfectionism was introduced, and it has gathered empirical support since its introduction (Gaudreau et 

al., 2017; Gaudreau & Thompson, 2010; Stoeber, 2017a). This model refers to perfectionistic strivings as 

personal standards perfectionism, and perfectionistic concerns as evaluative concerns perfectionism. As 

these terms are synonymous, the present thesis uses the terms perfectionistic strivings and 

perfectionistic concerns to describe this model.  
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The 2 x 2 model posits that individuals may present four different subtypes of perfectionism: 

non-perfectionism (low perfectionistic strivings and low perfectionistic concerns), pure perfectionistic 

strivings (high perfectionistic strivings and low perfectionistic concerns), pure perfectionistic concerns 

(low perfectionistic strivings and high perfectionistic concerns), and mixed perfectionism (high 

perfectionistic strivings and high perfectionistic concerns). Gaudreau and Thompson (2010) suggested 

that perfectionistic concerns are perfectionistic values that are not internalised or personally endorsed 

by individuals, but rather a perception of external pressure to be perfect placed on by the social 

environment. On the other hand, perfectionistic strivings were proposed to be internalised and 

perfection standards towards oneself are held by individuals (Gaudreau & Thompson, 2010). Hence, this 

model proposes that pure perfectionistic concerns are more detrimental than mixed perfectionism, in 

which individuals have a perception of standards being imposed, but also endorse these standards for 

themselves (Gaudreau & Thompson, 2010).  

Consistent with the view that perfectionistic concerns and perfectionistic strivings should be 

analysed together, Stoeber (2017b) proposed that a weakness of some previous research pertaining to 

perfectionism and psychological outcomes is the lack of measures of perfectionistic strivings. This has 

been argued to be problematic, as conducting research including perfectionistic concerns exclusively 

may provide an inaccurate portrayal of the relationships between perfectionism and psychological 

outcomes (Stoeber, 2017b). Moreover, not accounting for the effects of perfectionistic strivings neglects 

the multidimensional nature of perfectionism (Stoeber, 2017b).  

In the same vein, there has been criticism of previous research that has used the perfectionism 

subtypes from the 2 x 2 model in a person-centred approach (i.e., dividing a sample of participants into 

subgroups representing the perfectionism subtypes; Gaudreau et al., 2017; Stoeber, 2017b). Gaudreau 

et al. (2017) argued that this person-centred approach gives a misleading representation of 

perfectionism, as even within a specific perfectionism subtype, within-person combinations of 
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perfectionistic concerns and perfectionistic strivings are not homogenous. Instead, Gaudreau et al. 

(2017) suggest employing a variable-centred approach (i.e., investigating the two perfectionism 

dimensions as separate variables and testing their relationships to other constructs, such as 

psychopathology). Moreover, Gaudreau et al. (2017) recommend using the 2 x 2 model as a framework 

to test a specific set of hypotheses regarding how the relationships between perfectionism and other 

variables (e.g., psychopathology) differ between perfectionism dimensions. For example, Gaudreau et 

al. (2017) propose testing whether pure perfectionistic strivings are associated with more adaptive or 

maladaptive outcomes than pure perfectionistic concerns (amongst other hypotheses). Although these 

hypotheses are not the focus of the current thesis, they provide a framework to contextualise the 

results of previous studies on perfectionism, as will be reviewed in Chapter 2. Taking the suggestions 

from Stoeber (2017b) and Gautreau et al. (2017) into consideration, the present thesis adopted a two-

factor framework of perfectionism and administered measures of both perfectionistic concerns and 

perfectionistic strivings, using a variable-centred approach to analyse the data. 

Perfectionism and Social Anxiety 

 Cognitive models of social anxiety do not directly refer to perfectionism; however, as reviewed 

in previous sections, these models emphasise the importance of the discrepancy between standards for 

performance and one’s perceived ability to meet such standards (Clark, 2001; Heimberg et al. 2014, 

Hofmann, 2007). This discrepancy is referred to as a form of perfectionism in the literature and relates 

directly to the perfectionism dimension of Discrepancy described by Slaney et al. (2001), which pertains 

to perfectionistic concerns. The individual’s perceived inability to attain such standards (seen across the 

three cognitive models of social anxiety) corresponds to the dimension of Doubt About Actions, also 

part of perfectionistic concerns. Additionally, the excessively high standards for the performance 

imposed by the self in Clark’s (2001) model are reflective of the perfectionistic strivings dimension of 

perfectionism (i.e., Personal Standards, Self-Oriented Perfectionism; see Table 1.2). Hence, the 
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measurements frequently used in perfectionism are indirectly but consistently described in cognitive 

models of social anxiety disorder. 

Across cognitive models, evidence exists to support the role of perfectionism as a contributor to 

social anxiety. Clark (2001) suggests that unreasonably high standards for performance are part of the 

assumptions that individuals hold about the self and the world and are formed early in life. In Heimberg 

et al.’s (2014) model, when socially anxious individuals enter a social situation, they tend to create a 

negative mental representation of themselves and compare this with perceived expected standards of 

others. This comparison often results in a discrepancy between the perceived high standards for 

performance and one’s inability to attain such standards, which leads to behavioural, physical, and 

cognitive symptoms of social anxiety. Similarly, in Hofmann’s (2007) model, perceived high social 

standards and an inability to reach such standards precede social apprehension when entering social 

situations. As such, excessively high standards and a perceived inability to meet these standards appear 

to be a stable characteristic of people with social anxiety, which precede social anxiety symptoms. This 

presentation is consistent with that of perfectionism, in which perfectionism is a stable personality 

characteristic (Rice & Aldea, 2006; Sirois & Molnar, 2016). Aetiological models of personality and 

psychopathology tend to indicate that personality traits precede and may lead to psychopathology (e.g., 

the vulnerability model; Bagby et al., 2008). Indeed, it has been suggested that perfectionism is a risk 

factor for the development of poor psychological outcomes (Rice & Aldea, 2006; Sirois & Molnar, 2016).  

In terms of the dimensions of perfectionism, perfectionistic concerns and perfectionistic 

strivings are both seen in the cognitive models of social anxiety as reviewed in a previous section (Clark, 

2001; Heimberg et al. 2014, Hofmann, 2007). The individual’s perceived inability to achieve standards, 

as seen in the cognitive models, is analogous to perfectionistic concerns. Moreover, one’s own high 

standards for performance, a key feature of perfectionistic strivings, are part of the cycle of social 

anxiety in cognitive models. Hence, these cognitive models indirectly suggest that the two factors of 
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perfectionism are part of the cycle of social anxiety. Although these models suggest that perfectionism 

may lead to social anxiety, empirical evidence has shown a more inconsistent picture, with some 

previous studies supporting the direction of effect proposed by cognitive models and others showing 

the opposite direction (i.e., social anxiety leading to perfectionism). These studies will be reviewed in 

Chapter 2. 

In addition to proposing a relationship between perfectionism and social anxiety, theoretical 

models have posited that cognitive biases are a key factor in the maintenance of social anxiety. Research 

has shown that these biases are also related to perfectionism (e.g., Flett et al., 2016; Lee et al., 2011; 

Yiend et al., 2011), and that information processing biases appear to be related to social anxiety and 

perfectionism simultaneously (e.g., Abdollahi, 2019; Cox & Chen, 2015). Hence, when examining the 

associations between social anxiety and perfectionism, the present thesis also addressed their 

relationships with cognitive biases.  

Cognitive Biases in Social Anxiety 

Across the cognitive models of social anxiety disorder, biased cognitive processing is an 

important maintaining factor of the disorder. Indeed, the majority of the literature has highlighted the 

role of cognitive biases as contributors to the maintenance of social anxiety disorder (Kuckertz & Amir, 

2014; Q. J. J. Wong & Rapee, 2016). Cognitive biases such as negative interpretation bias, negative self-

imagery, and post-event processing have been shown to be important characteristics of anxiety 

disorders (Kuckertz & Amir, 2014; Morrison & Heimberg, 2013), and underpinning features of social 

anxiety disorder (Hirsch et al., 2003; Makkar & Grisham, 2011a; Voncken et al., 2003). The following 

sections review these cognitive biases from a theoretical perspective.   

Negative Interpretation Bias  
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The nature of social interactions is inherently ambiguous and requires individuals to assess their 

own performance based on perceived feedback from social partners (Kuckertz & Amir, 2014). For 

individuals with social anxiety disorder, such judgements are affected by their biased interpretation 

(Kuckertz & Amir, 2014), defined as the tendency to negatively interpret ambiguous social cues (Beard & 

Amir, 2010; Hirsch & Clark, 2004). Despite a general lack of overt negative reactions in normal social 

situations, ambiguous external social cues (e.g., a yawning audience) are processed by socially anxious 

individuals in a negative fashion (Clark, 2001).  

Clark (2001) and Heimberg et al. (2014) suggest a similar mechanism of impact of negative 

interpretation bias in the cycle of social anxiety disorder, with differences in the triggers for biased 

interpretation. Clark (2001) proposes that negatively biased interpretations occur when an individual’s 

assumptions regarding the self and the world are activated, whereas Heimberg et al. (2014) suggest that 

individuals with social anxiety engage in excessively negative thinking in response to social situations, 

and negative interpretation bias is at the core of these cognitions. Both models hold that negative 

interpretation of social situations leads the individual to review interactions in a biased manner and to 

further negative appraisals and rumination. Such negative recollections or ruminations regarding social 

interactions are further added to a collection of past failures that will be recalled at the next social 

situation, and fuel increased anxiety and avoidance. In addition, Clark (2001) and Heimberg et al. (2014) 

suggest that internal cues such as somatic and cognitive anxiety symptoms (e.g., blushing, mental 

blanks) are interpreted in a biased manner as impending failures. The individual then becomes 

hypervigilant, which in turn further increases the severity of symptoms and may elicit negative reactions 

from others, forming a vicious cycle (Clark, 2001; Heimberg et al., 2014). 

Hofmann (2007) does not incorporate negative interpretation bias in his model but 

acknowledges that individuals with social anxiety have a tendency to miss positive cues in social 

situations. This tendency has been suggested to be a key point of difference in cognitive processes 
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between people with social anxiety and non-anxious controls (Hirsch & Mathews, 2000). Hence, 

although some differences exist between cognitive models of social anxiety, negative interpretation bias 

is suggested to play a key role in the cycle that perpetuates social anxiety disorder. 

Negative Self-Imagery 

Individuals with anxiety disorders tend to engage in conceptualising excessively negative and 

distorted images of themselves as seen by others (Ng et al., 2014). Negative self-imagery is defined as 

‘mental pictures of the self that represent an individual’s feared outcomes’ (Ng et al., 2014, p. 621). 

Clark (2001) and Heimberg et al. (2014) propose that when individuals with social anxiety enter social 

situations, they become anxious and focus on internal sources of information such as intense somatic 

sensations (e.g., feeling anxious means looking anxious) to generate distorted self-images of how they 

are seen by others. Hofmann’s (2007) model draws from these perspectives to describe negative self-

perception, a concept akin to negative-self imagery.  

Based on these distorted mental representations of the self, socially anxious individuals perceive 

their performance in a negative manner. Such mental representations are constantly updated by the 

individuals’ perceived negative feedback from others, leading to further negative self-imagery 

(Heimberg et al., 2014). Heimberg et al. (2014) further suggest that negative self-imagery exacerbates 

feelings of anxiety by interfering with social performance as individuals attempt to concurrently monitor 

feedback from the audience, survey and conceal anxiety symptoms, and engage in social interaction. 

Furthermore, increased self-monitoring leads to decreased attention to potential positive feedback from 

others. The negative nature of self-imagery is persistent, given that the information used to generate it 

is internal, and disproving external feedback is interpreted in a biased and negative manner (Clark, 

2001). Hence, negative self-imagery exacerbates the anxiety response to a social situation, creating a 

cycle in which social anxiety is maintained (Clark, 2001; Heimberg et al. 2014). 
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Post-Event Processing 

Post-event processing, also called post-event rumination, is another key cognitive bias proposed 

in models of social anxiety. Clark’s (2001), Heimberg et al.’s (2014), and Hofmann’s (2007) models 

propose that following a social situation, a socially anxious individual engages in post-event processing 

by reviewing their actions in detail, primarily focusing on the negatively perceived aspects. These 

negatively ruminated details regarding a social interaction are further added to a collection of past 

failures that will be recalled at the next social situation, and fuel increased anxiety and avoidance. 

Hence, post-event processing is a maintaining factor of social anxiety and acts as a bridge between past 

perceived social failures and future social anxiety (Heimberg et al., 2014). 

Perfectionism and Cognitive Biases 

 Similar to the propositions above that cognitive biases maintain social anxiety disorder, it has 

been suggested that cognitive biases are implicated in the development and maintenance of 

perfectionism, as these biases are posited to lead to a perceived inability to meet performance 

standards (Flett et al., 2017; Shafran et al., 2002; Shafran et al., 2018). Theoretical frameworks outlining 

the relationships between perfectionism dimensions and negative interpretation bias, negative self-

imagery, and post-event processing in the context of social anxiety do not currently exist; hence, the 

current thesis adopted elements from theories of perfectionism to contextualise how these cognitive 

biases arise in perfectionists. 

Perfectionism cognition theory (Flett et al., 2016; Flett et al., 2017) provides a multilevel 

framework describing various processes related to cognitions in perfectionism, the majority of which are 

beyond the scope and focus of the current thesis; nonetheless, some points are of interest. Based on 

Ingram's (1990) information processing model of depression, perfectionism cognition theory posits that 

perfectionists hold schemas regarding the self (such as the need to be perfect), which become activated 
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in relevant life events (e.g., when encountering setbacks in performance). This theoretical framework 

further posits that following such events, perfectionistic individuals experience negative self-images and 

post-event processing regarding, for example, failing to be perfect (Flett et al., 2017). As such, the 

current thesis investigated whether negative self-imagery and post-event processing are related to 

perfectionism in the context of social anxiety. 

Flett et al. (2017) also acknowledge that perfectionists are more likely to present biases in the 

interpretation of ambiguous cues, although this is not directly incorporated into perfectionism cognition 

theory. Nonetheless, similar concepts are part of their theory, namely perfectionists’ surveillance and 

vulnerability to potential threat evaluations from others. Moreover, Ingram’s (1990) information 

processing model of depression outlines that the schemas of people with depression influence their 

interpretation of incoming information, and although Flett et al. (2017) do not focus on this in 

perfectionism cognition theory, it is plausible that the schemas held by perfectionistic individuals also 

influence their interpretation of events.  

Likewise, Shafran et al.’s (2002; 2018) cognitive behavioural model of perfectionism outlines 

that perfectionistic individuals show hypervigilant monitoring of their own performance. In turn, 

individuals interpret their actions negatively by focusing on aspects of performance that did not meet 

their standards (whether this failure to achieve these standards was real or imagined; Shafran et al., 

2018). This negative interpretation is based on the individual’s own perception of their performance, 

and hence represents a similar process to what is outlined by Clark (2001) and Heimberg et al. (2014), 

which suggests that internal information (e.g., blushing) is interpreted in a biased manner as impending 

failure. However, Shafran et al. (2002; 2018) do not address the role of external cues (i.e., perceived 

information from social partners), a key part of negative interpretation bias as outlined in cognitive 

models of social anxiety.  
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Hence, suggestions from these theories indicate that perfectionists have a heightened 

vulnerability to evaluative threats from others (Flett et al., 2017) and show hypervigilant monitoring of 

performance (Shafran et al., 2002). It is likely that in social situations, even if evaluations of performance 

from social partners are not overt (Clark, 2001), perfectionists may show a heightened sensitivity to 

ambiguous cues from others. Combined with perfectionists’ tendency to catastrophise the 

consequences of evaluation (Shafran et al., 2018), ambiguous cues from others may be interpreted in a 

negatively biased, catastrophic manner. The current thesis sought to test this proposition and 

investigate whether perfectionism is related to negative interpretation bias in the context of social 

anxiety. 

Social Anxiety, Perfectionism, and Cognitive Biases 

There is scarce literature on the relationships between anxiety (including social anxiety), 

perfectionism and cognitions (Burgess & DiBartolo, 2016). To my knowledge, only one theoretical model 

that encompasses social anxiety and cognitive biases has referred directly to perfectionism, namely the 

extended conceptual model of perfectionism and social anxiety of Flett and Hewitt (2014). This model 

proposes that perfectionistic concerns, in conjunction with a negative concept of the self (e.g., shame), 

give rise to biased cognitions such as perfectionistic self-presentation (i.e., the need to conceal 

imperfection), perfectionistic rumination (i.e., the tendency to continuously think about past mistakes), 

and perfectionistic discrepancies (i.e., the difference between one’s standards and one’s perceived 

ability to attain such standards). Flett and Hewitt (2014) argued that in turn, these cognitions lead to 

social anxiety. Hence, the extended conceptual model of perfectionism and social anxiety suggests a 

mediator role for cognitive biases in the relationship between perfectionistic concerns and social 

anxiety. Based on this proposition, the present thesis adopted the position that cognitive biases may 

serve as mediators of the relationships between social anxiety and perfectionism dimensions. Further 

justification for the mediation role of cognitive bias is discussed in Chapter 2. 
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On the other hand, there are some differences between the extended conceptual model of 

perfectionism and social anxiety, and the framework adopted in the current thesis. Flett and Hewitt’s 

(2014) model is built upon the perfectionistic self-presentation model of Hewitt and Flett (1991), and as 

such, it emphasises cognitive biases that are related to perfectionistic content (e.g., rumination of past 

displays of imperfection). Hence, perfectionism and perfectionistic cognitions are a principal focus in 

Flett and Hewitt’s (2014) framework. In contrast, the current thesis uses cognitive models of social 

anxiety as its primary theoretical framework and focuses on some cognitive biases highlighted in 

cognitive models of social anxiety (Clark, 2001; Heimberg et al., 2014; Hofmann, 2007), namely negative 

interpretation bias, negative self-imagery, and post-event processing. Perfectionistic self-presentation 

and perfectionistic discrepancies are not measured as cognitive biases in the current thesis. Although 

perfectionistic rumination is similar to post-event processing, this cognitive bias was measured in the 

context of social anxiety in the current thesis, as will be outlined in Chapter 2. Hence, the current thesis 

differs from Flett and Hewitt’s (2014) model in its approach to cognitive biases.  

Furthermore, considering recent propositions of the problematic nature of not including 

perfectionistic strivings alongside perfectionistic concerns in research (Stoeber, 2017b), the present 

thesis incorporates these suggestions, and thus also differs from the extended conceptual model of 

perfectionism and social anxiety which focuses only on perfectionistic concerns. As such, the current 

thesis mainly relies on cognitive theories of social anxiety while also adopting elements from theoretical 

frameworks of perfectionism, thus taking a novel approach to research relating to social anxiety, 

perfectionism, and cognitive biases. 

Considerations for the Concept of Mediation 

 Given the aim to investigate the mediator roles of cognitive biases in the relationships between 

social anxiety and perfectionism, the concept of mediation is paramount to the current thesis. 
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Mediation is a method that allows researchers to understand the mechanism of effect of an antecedent 

on a consequence (Hayes, 2017). Specifically, mediation refers to the statistical process whereby an 

independent variable affects a dependant variable through one or more mediator variables, completely 

or partially (Salkind, 2007). In complete mediation, the effect of the independent variable is entirely 

indirect and through the mediator(s), whereas in partial mediation, the independent variable both 

directly and indirectly affects the dependant variable (as shown in Figure 1.1). Earlier conceptualisations 

of mediation imposed a pre-requisite of a significant effect of the independent variable on the 

dependent variable when the mediator is not taken into account (Kline, 2015). This pre-requisite has 

since been dropped by researchers, as instances of mediation without a relationship between the 

independent and dependant variable can occur (Kline, 2015).  
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Figure 1.1 

Examples of Partial and Complete Mediation Models 

 

Note. X represents an independent variable. Y represents a dependent variable. M represents a 

mediator. Pathway c’ represents the direct effect of X on Y. Pathway ab represent the indirect effect of X 

on Y through M. 

 

From a theoretical standpoint, a series of assumptions must be met for mediation to be 

established: the causal direction of the model must be correctly defined and reciprocal causation (e.g., 

the mediation and dependent variable cause each other) must not be present; the model must not be 

affected by confounds; and variables must not be affected by imperfect measurement (D. P. MacKinnon 

et al., 2007). In practice, such assumptions may not be testable or achievable (D. P. MacKinnon et al., 
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2007). As such, recommendations have been made for researchers to rely on solid theoretical 

foundations and robust research designs in order to strengthen tentative claims of mediation effects 

(Hayes, 2017; D. P. MacKinnon et al., 2007). 

One possible approach in bolstering research designs to establish mediation is to ensure 

temporal precedence (i.e., the independent variable precedes the dependent variable), which increases 

confidence that the causal direction of the model is correct (Cole & Maxwell, 2003). As will be reviewed 

in Chapter 2, a weakness of previous research investigating the mediating effect of cognitive biases is 

the lack of temporal precedence, as most studies have used cross-sectional designs. The present thesis 

addresses this shortcoming of the literature by testing mediation using longitudinal data, thus ensuring 

temporal precedence. Establishing a robust mediator model of the relationships between social anxiety 

and perfectionism will contribute to our understanding of the maintenance cycle of these 

psychopathologies and ultimately provide information to help infer causality. Such information may 

have theoretical applications and will be useful in determining future cognitive models of social anxiety 

and perfectionism. In terms of clinical implications, identifying the mediators of the relationships 

between social anxiety and perfectionism may help understand components that contribute to change, 

and provide a rationale for treatments targeting such mediators in social anxiety and perfectionism. 

Hence, in conducting robust tests of the mediators of the relationships between social anxiety and 

perfectionism dimensions, the present thesis will contribute to theory and clinical practice. 

Contributions of the Current Thesis 

 As described in previous sections, cognitive models of social anxiety (Clark, 2001; Heimberg et 

al., 2014, Hofmann, 2007) describe the discrepancy between one’s own or perceived social standards 

and one’s perceived ability to attain such standards. This assumption regarding the self and the world is 

similar to a core description of perfectionism. Cognitive models of social anxiety also detail the role of 



26 
 

negative interpretation bias, negative self-imagery, and post-event processing as maintenance factors of 

social anxiety. In accordance with these propositions, and in conjunction with specific elements from 

perfectionism-related theory (Flett et al., 2017; Flett & Hewitt, 2014; Gaudreau et al., 2017; Shafran et 

al., 2018; Stoeber, 2017b), the current thesis aimed to investigate how social anxiety relates to 

perfectionism dimensions and cognitive biases.  

As will be reviewed in Chapter 2, extensive cross-sectional evidence exists demonstrating that 

perfectionism and social anxiety are associated, but there is far less longitudinal research demonstrating 

the direction of this relationship. Findings of the present project will provide empirical evidence for the 

directionality of the relationship between social anxiety and perfectionism that has been scarcely 

explicitly examined. In addition, theoretical models directly describing and further exploring the role of 

perfectionism and its dimensions in the context of social anxiety and negative interpretation bias, 

negative self-imagery, and post-event processing do not exist in the literature. The present thesis will 

address this gap by testing models that establish the temporal relationships between perfectionism and 

social anxiety and investigate the mediator role of cognitive bias in these relationships.  

Findings of the current thesis may have potential implications for prevention and treatments. 

Social anxiety disorder is often comorbid with other mental health disorders (e.g., major depressive 

disorder, generalised anxiety disorder, and substance abuse disorders) and it may be a risk factor for 

these disorders due to its early onset (Ruscio et al., 2008). Furthermore, compared to those without the 

disorder, individuals with social anxiety disorder often experience impairments in educational, 

employment, and personal life areas caused by the disorder (Aderka et al., 2012; Crome et al., 2015; D. 

J. Stein et al., 2017). Research has shown that social anxiety disorder is one of the five most debilitating 

disorders (Alonso et al., 2004) and is frequently unremitting if not treated (J. Wong et al., 2014), with 

existing psychological treatments often failing to lead to a complete remission in symptoms (Hofmann & 

Bögels, 2006; Mayo-Wilson et al., 2014). Hence, social anxiety is associated with significant impairment. 
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In addressing how social anxiety is related to perfectionism and cognitive biases, the present thesis will 

help clarify mechanisms of development and maintenance of social anxiety. Findings from the current 

thesis are expected to contribute to the development of prevention and/or intervention strategies for 

social anxiety.  

Structure of the Current Thesis 

  The current thesis contains five chapters. In this first chapter, prominent cognitive models of 

social anxiety disorder were introduced as the main theoretical frameworks of the thesis, along with 

elements from theories of perfectionism. Specifically, theoretical perspectives on the relationships 

among social anxiety, perfectionism dimensions (i.e., perfectionistic concerns and perfectionistic 

strivings), and cognitive biases (i.e., negative interpretation bias, negative self-imagery, and post-event 

processing) were reviewed. Chapter 2 provides a review of the empirical literature on these 

relationships. Based on theories proposed in Chapter 1 and the research reviewed in Chapter 2, Study 1 

(Chapter 2) sought to investigate the direct relationships between social anxiety and perfectionism 

dimensions, and the mediator role of cognitive biases in these relationships, in a six-month longitudinal 

design. Chapter 3 (Study 2) further investigated these relationships in a shorter time frame of two 

weeks, and in the context of a social interaction task. Based on the results of Studies 1 and 2, Chapter 4 

(Study 3) examined the effectiveness of a brief Cognitive Bias Modification for Interpretation Bias 

protocol as a transdiagnostic intervention for social anxiety and perfectionism. Finally, Chapter 5 reviews 

the findings of the three studies, identifies clinical and theoretical implications of the current thesis and 

outlines its limitations. In addition, future research directions are discussed.   
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Chapter 2 

Empirical Background and Study 1: An Investigation of Longitudinal Relationships Among Social 

Anxiety, Perfectionism Dimensions, and Cognitive Biases. 

 Chapter 1 presented a review of prominent theories of social anxiety disorder (Clark, 2001; 

Heimberg et al., 2014; Hofmann, 2007), and identified central themes common to these theoretical 

models, namely the discrepancy between one’s own or perceived social standards and one’s perceived 

ability to attain such standards (i.e., perfectionism), and cognitive biases (i.e., negative interpretation 

bias, negative-self imagery, and post-event processing). The two-factor structure of perfectionism was 

introduced as a theoretical framework, with perfectionistic concerns and perfectionistic strivings 

identified as two constructs related to social anxiety. In addition, the role of cognitive biases in 

perfectionism was reviewed to the context of existing theories (Flett et al., 2017; Shafran et al., 2002; 

Shafran et al., 2018). Moreover, the extended conceptual model of perfectionism and social anxiety 

(Flett & Hewitt, 2014) was presented as a theoretical underpinning for the role of cognitive biases as 

mediators of the relationship between social anxiety and perfectionism. Based on the theories described 

in Chapter 1, the present chapter provides an overview of the empirical support for the relationships 

among social anxiety, perfectionism dimensions, and cognitive biases, and identifies gaps in this 

literature. 

The Directionality of the Relationship Between Social Anxiety and Perfectionism Dimensions 

The theoretical models outlined in Chapter 1 demonstrate the discrepancy between one’s own 

or perceived social standards and one’s perceived ability to attain such standards (i.e., perfectionism) as 

a contributor to social anxiety disorder (Clark, 2001; Heimberg et al., 2014; Hofmann, 2007). Although 

cognitive models of social anxiety and the extended conceptual model of perfectionism and social 

anxiety suggest that perfectionism leads to social anxiety, evidence for the direction of the relationship 
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between these constructs is mixed. A three-wave longitudinal study examined the relationships 

between perfectionistic concerns and perfectionistic strivings and anxiety symptoms in an adolescent 

sample (Damian et al., 2017). Anxiety symptoms were measured using the Screen for Child Anxiety 

Related Emotional Disorders (SCARED; Birmaher et al., 1997), which included a subscale that measured 

social anxiety. Perfectionism and anxiety symptoms were measured every four to five months. Results 

showed that perfectionistic concerns, but not perfectionistic strivings, predicted anxiety symptoms. 

Although Damian et al. (2017) examined anxiety symptoms in general (i.e., social anxiety, panic and 

somatic symptoms, generalised anxiety, separation anxiety, and school anxiety) without focusing 

specifically on social anxiety, their results provide evidence that perfectionistic concerns contribute to 

the development of anxiety, and thus a preliminary longitudinal indication that this perfectionism 

dimension may contribute to social anxiety.  

Although not the main focus of their research, Levinson and Rodebaugh (2016) also provided 

preliminary evidence for the directionality between social anxiety and perfectionism dimensions. 

Women from a university sample completed the Social Interaction Anxiety Scale (Mattick & Clarke, 

1998), and measures of perfectionistic concerns and perfectionistic strivings, amongst other 

questionnaires. These measures were completed at two time points, spaced six months apart. Results 

showed a significant positive path from perfectionistic concerns at time 1 to Social Interaction Anxiety 

Scale scores at time 2, but no significant path from perfectionistic strivings at time 1 to Social Interaction 

Anxiety Scale scores at time 2. Taken together, the findings of Damian et al. (2017), and those of 

Levinson and Rodebaugh (2016) demonstrate that perfectionistic concerns may lead to social anxiety, as 

proposed by cognitive behavioural models for social anxiety (Clark, 2001; Heimberg et al., 2014; 

Hofmann, 2007). These suggestions resonate with the vulnerability model, which poses that personality 

traits, such as perfectionism, are a risk factor for developing mental health problems (Bagby et al., 

2008), such as social anxiety disorder. 
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On the flip side, evidence also exists to support the predicting role of social anxiety on 

perfectionism. Two models of personality traits and psychopathology support the notion that 

psychopathology leads to the development of personality traits: the complication model holds that 

psychopathology leads to non-permanent changes in personality, which are reduced once symptoms 

diminish (Bagby et al., 2008); and the scar model posits that psychopathology leads to changes in 

personality that are permanent regardless of symptom remission (Bagby et al., 2008). A longitudinal 

study by Gautreau et al. (2015) demonstrated evidence for these suggestions. Gautreau et al. (2015) 

conducted a 12 month, three-wave online survey examining reciprocal relationships between social 

anxiety and perfectionism, in the form of self-critical perfectionism. Self-critical perfectionism is similarly 

defined to perfectionistic concerns; for example, Dunkley et al. (2016, p. 158) described self-critical 

perfectionism as: ‘… constant and harsh self-scrutiny and overly critical self-evaluation tendencies that 

are closely linked with chronic concerns about others’ criticism and disapproval’. Moreover, this type of 

perfectionism is often measured using subscales belonging to the perfectionistic concerns dimension, in 

addition to other self-criticism subscales (Stoeber, 2017b). Congruently, Gautreau et al. (2015) used the 

Doubts About Actions and Concern Over Mistakes, as well as the Self-Criticism subscale of the 

Depressive Experiences Questionnaire (Bagby et al., 1994) to measure self-critical perfectionism. Hence, 

their study measured a type of perfectionism that is similar to perfectionistic concerns. Results showed 

that social anxiety was a predictor of self-critical perfectionism, but self-critical perfectionism did not 

predict social anxiety. Hence, Gautreau et al.’s (2015) study showed support for the proposition that 

social anxiety precedes perfectionistic concerns, contrary to suggestions from theories and the findings 

by Damian et al. (2017) and Levinson and Rodebaugh (2016).  

In line with these contradictory findings, researchers have been urged to undertake further 

longitudinal studies in this area (Damian et al., 2017; Levinson et al., 2015; Nepon et al., 2011; Newby et 

al., 2017; Shikatani et al., 2016; Stoeber, 2017b). Indeed, the majority of studies in this area have used a 
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cross-sectional design (e.g., Cox & Chen, 2015; Levinson et al., 2013; S. P. Mackinnon et al., 2014; Nepon 

et al., 2011; Newby et al., 2017; Rukmini et al., 2014; Scott et al., 2014; Shikatani et al., 2016) and thus 

the directionality of the relationship between social anxiety and perfectionism is still subject to debate. 

Further, several limitations can be seen in the previous studies that have attempted to establish 

directionality. For example, although Damian et al.’s (2017) longitudinal study provided an indication of 

directionality, as previously explained, these authors measured anxiety symptoms comprised of several 

types of anxiety, not only social anxiety. Thus, it is not possible to distinguish the effect of perfectionism 

specifically on social anxiety from their results. Furthermore, Levinson and Rodebaugh (2016) used the 

Social Interaction Anxiety Scale, a tool that measures a specific subset of social anxiety symptoms 

relating to fear of social interactions, rather than social anxiety more broadly (Mattick & Clarke, 1998). 

In addition, Damian et al. (2017) and Levinson and Rodebaugh (2016) recruited samples which consisted 

exclusively of adolescents and university women, respectively. Such samples were appropriate for the 

aims of their studies, but a more diverse sample is needed to ascertain whether the observed 

relationships can be replicated in a general community population. 

To date, Gautreau et al. (2015) produced the most compelling evidence on the directionality of 

the relationship between perfectionism and social anxiety; however, this study also has its 

shortcomings. Gautreau et al. (2015) only measured self-critical perfectionism, whereas the literature 

shows that other dimensions of perfectionism are also related to social anxiety. Additionally, Gautreau 

et al.’s (2015) sample consisted of individuals with relatively low levels of social anxiety, according to 

some of the measures used in their study. Participants’ mean score on the avoidance subscale of the 

Liebowitz Social Anxiety Scale (MT1 = 15.15, SDT1 = 11.01; MT2 = 12.16, SDT2 = 11.40; MT3 = 11.37, SDT3 = 

11.44) was lower than the means seen in previous studies that have used an undergraduate sample (M  

= 25.12, SD = 12.75; Heeren et al., 2012), and participants with social phobia (M = 31.60, SD = 14.50; 

Heimberg et al., 1999). Mean scores on the Social Phobia Scale (MT1 = 12.51, SDT1 = 11.65; MT2 = 12.31, 
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SDT2 = 12.38; MT3 = 12.41, SDT3 = 12.42 in Gautreau et al., 2015) were similar to those seen in 

undergraduates (M = 14.10, SD = 10.20) and community samples (M = 14.40, SD = 11.20), but lower than 

those in individuals with social phobia (M = 40.00, SD = 16.00; Mattick & Clark, 1998). Hence, it appears 

that despite measuring social anxiety, Gautreau et al.’s (2015) sample consisted mostly of individuals 

with low or no social anxiety. As such, Gautreau et al.’s (2015) results may not provide solid evidence for 

the relationship between social anxiety and perfectionism specifically. 

Taken together, these limitations show that further research is necessary to ascertain the 

longitudinal relationships between social anxiety and perfectionism. Therefore, the first aim of this 

thesis was to investigate the relationships between social anxiety and perfectionism in a longitudinal 

design. Furthermore, the present study sought to address how the two main dimensions of 

perfectionism, perfectionistic concerns and perfectionistic strivings, differ in their relationship to social 

anxiety. Overall, the evidence shows that social anxiety and perfectionistic concerns (or closely related 

variables such as self-critical perfectionism) are positively related in longitudinal designs (Damian et al., 

2017; Gautreau et al., 2015; Levinson & Rodebaugh, 2016). However, the relationship between 

perfectionistic strivings and social anxiety is less clear. Only Damian et al. (2017) and Levinson and 

Rodebaugh (2016) measured perfectionistic strivings, hence, information about this relationship is 

limited. Levinson and Rodebaugh (2016) found no significant associations between perfectionistic 

strivings and social anxiety, and similarly, Damian et al. (2017) found no association between 

perfectionistic strivings and anxiety more generally. These findings contradict cognitive models of social 

anxiety, which indirectly suggest that both perfectionistic concerns and perfectionistic strivings 

contribute to social anxiety.  

Furthermore, cross-sectional research has shown mixed results. A meta-analysis by Limburg et 

al. (2016) investigated the relationships between perfectionistic concerns and perfectionistic strivings 

and various domains of psychopathology, including social anxiety symptoms. Results of analyses of 16 
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studies, which were mostly cross-sectional, showed that perfectionistic concerns had a significant 

positive direct path to social anxiety symptoms (β = .46), whereas perfectionistic strivings showed a 

significant negative direct path (β = -.15; Limburg et al., 2016). Hence, Limburg et al.’s (2016) results 

partially replicate longitudinal findings showing that perfectionistic concerns are positively related to 

social anxiety. However, Limburg et al. (2016) also demonstrated that perfectionistic strivings were 

negatively related to social anxiety, in contrast with longitudinal studies which found no evidence of a 

relationship between these constructs.  

These inconsistencies are indicative of the broader literature on perfectionistic strivings, which 

collectively has shown that this domain of perfectionism is related to some maladaptive outcomes, 

some adaptive outcomes, and in some cases not related to either (Stoeber et al., 2020). These 

discrepant findings are similar to propositions put forward by the 2 x 2 model (i.e., perfectionistic 

strivings are associated with better outcomes than perfectionistic concerns; perfectionistic strivings are 

associated with poorer outcomes than perfectionistic concerns; perfectionistic strivings are associated 

with similar outcomes to perfectionistic concerns; Gaudreau & Thompson, 2010), although this model 

does not acknowledge that there may be no association between perfectionistic strivings and outcomes. 

In light of the unclear state of the theoretical and empirical literature, further research is required.   

Cognitive Biases and Their Relationships to Social Anxiety and Perfectionism 

In addition to examining the nature of the relationship between social anxiety and 

perfectionism, previous research has also investigated their link to cognitive biases. As addressed in 

Chapter 1, cognitive models of social anxiety outline the importance of information processing biases, 

namely negative interpretation bias, negative self-imagery, and post-event processing for the 

maintenance of social anxiety (Clark, 2001; Heimberg et al., 2014; Hofmann, 2007). Similarly, 

perfectionism cognition theory (Flett et al., 2017) and the cognitive behavioural model of perfectionism 
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(Shafran et al., 2002; Shafran et al., 2018) suggest that cognitive biases are present in perfectionistic 

individuals. Research has provided evidence for these propositions, showing that cognitive biases are 

directly and individually related to social anxiety and perfectionism. Nonetheless, the literature is less 

well-established for the latter, particularly the dimension of perfectionistic strivings. 

Cognitive Biases and Social Anxiety 

Social Anxiety and Negative Interpretation Bias. Numerous studies have shown that negatively 

biased interpretations are more often endorsed by individuals with social anxiety disorder and those 

with high levels of sub-clinical social anxiety, compared to non-anxious individuals (e.g., Amir et al., 

2005; Badra et al., 2017; Beard & Amir, 2009; Chen et al., 2019; Huppert et al., 2003, Huppert et al., 

2007; Kanai et al., 2010; Wilson & Rapee, 2005). Indeed, a recent meta-analysis concluded that there is a 

robust association between social anxiety and negative interpretation bias (Chen et al., 2020). Chen et 

al. (2020) demonstrated a strong association between negative interpretation bias and social anxiety 

across samples with social anxiety disorder, as well as those with sub-clinical levels of social anxiety. 

Furthermore, individuals with social anxiety favoured negatively biased interpretations across a variety 

of stimuli and study designs.  

An example of this relationship between social anxiety and negative interpretation bias can be 

seen in Stopa and Clark (2000), who assessed the interpretation of ambiguous events in individuals with 

diagnosed social anxiety disorder and individuals with another anxiety disorder (i.e., panic disorder, 

agoraphobia, post-traumatic stress disorder, and specific phobia), as well as controls with no anxiety. 

Participants were presented with social scenarios and given three possible explanations to each 

scenario, one positive, one negative, and one neutral, and were asked to rank order the three 

explanations from most likely to least likely. Participants with social anxiety were more likely to rate 

ambiguous social scenarios as negative, and mildly negative social scenarios as catastrophic, compared 
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to other anxious participants without social anxiety and controls. This bias was not found in relation to 

non-social scenarios. Similarly, Voncken et al. (2003) investigated whether individuals with social phobia 

presented negative biases in the interpretation of positive, ambiguous, mildly negative, and profoundly 

negative social scenarios. Results showed that compared to normal controls, participants with social 

anxiety were more likely to show negative biases in the interpretation of all presented scenarios (i.e., 

positive, ambiguous, mildly negative, and profoundly negative scenarios). Together, these results show 

that at a cross-sectional level, social anxiety was related to negative interpretation bias.  

Social Anxiety and Negative Self-Imagery. Research concerning the relationship between 

negative-self imagery and social anxiety is also prominent, reflecting propositions from cognitive models 

of social anxiety. In a systematic review, Ng et al. (2014) found consistent evidence for a relationship 

between negative self-imagery and social anxiety, with large effect sizes. Although some of the studies 

had limitations (e.g., lack of control group), Ng et al. (2014) concluded that the results showed support 

for the role of negative self-imagery in social anxiety proposed by cognitive models of social anxiety.  

 Brozovich and Heimberg (2013) examined the effects of negative mental imagery on socially 

anxious individuals’ performance. Specifically, they aimed to investigate whether negative self-imagery 

related to a previous performance situation would induce anxiety in the anticipation of undergoing a 

similar performance (i.e., an impromptu speech). Participants were allocated to either a negative self-

imagery group or a control group. Participants in the negative self-imagery group were asked to recall a 

past anxiety-provoking speech by imagining the situation, whereas those in the control group were 

instructed to do a working memory task, following which, participants in both groups were instructed to 

prepare an impromptu speech. The results showed that participants in the negative self-imagery group 

had higher levels of anxiety before the anticipated speech, compared to the control group. These 

findings show that negative-self-imagery intensifies anxiety prior to a social situation. 



36 
 

Hirsch et al. (2003) also investigated the causal role of negative self-imagery in the maintenance 

of social phobia. Participants with social phobia were asked to interact with a stranger twice, once while 

holding a negative self-image (e.g., a social situation in which they had felt anxious), and once holding a 

control self-image (e.g., a social situation in which they had felt relaxed) in mind. After the interactions, 

participants were asked to rate their own performance and visible symptoms of anxiety. An 

independent assessor, who was not aware of which image the participant was holding, also rated the 

participants’ performance using the same ratings. Both the ratings from participants and assessors 

showed that anxiety symptoms were more visible, and performance was poorer, when participants held 

negative self-images, compared to when they held a control self-image. Moreover, participants rated 

the visibility of their symptoms and their performance as poorer than assessors did. Based on these 

results, the authors concluded that negative self-imagery was a maintenance factor of social anxiety.  

In the same vein, Makkar and Grisham (2011a) examined emotion and cognition factors in 

individuals with social anxiety holding negative self-images. Similarly to Hirsch et al. (2003), these 

authors asked high and low socially anxious participants to either hold a negative (i.e., a social situation 

that has previously caused them anxiety) or control self-image (i.e., a social situation in which they felt 

relaxed) as they delivered a speech. Results showed that participants who were instructed to hold 

negative self-images experienced more negative thoughts, rated their anxiety symptoms as more visible 

and their social performance more negatively, and reported higher levels of anxiety than participants 

who held control self-images. These results held after controlling for participants’ levels of social 

anxiety. 

In a more recent study, Dobinson et al. (2020) conducted a semi-structured interview with 

individuals diagnosed with social anxiety disorder. Participants were asked to imagine and describe 

themselves in their most anxiety-provoking social scenario, and to describe the meaning of this imagery 

in relation to themselves, others, and the world. Participants were then asked to rate the vividness, 



37 
 

frequency, and distress associated with their self-images, amongst other measures. Dobinson et al. 

(2020) found that all participants reported negative images of the self as seen by an observer. 

Moreover, most participants reported negative self-images in the context of social interactions, being 

observed by others, and public performances. Results also showed that the vividness, frequency, and 

controllability of negative self-images were mediators of the relationship between trait social anxiety 

and distress. Based on these findings, Dobinson et al. (2020) confirmed that negative-self imagery has 

important clinical implications for social anxiety.  

Social Anxiety and Post-Event Processing. Brozovich and Heimberg's (2013) review of 14 studies 

examining the relationships between social anxiety and post-event processing provided a summary of 

evidence that corroborates the propositions from cognitive models of social anxiety. These authors 

concluded that individuals with social anxiety have a greater tendency to engage in post-event 

processing than non-socially anxious individuals. Self-report and diary studies included in their review 

(i.e., Fehm et al., 2007; Kocovski & Rector, 2007; Lundh & Sperling, 2002; McEvoy & Kingsep, 2006; 

Rachman et al., 2000) showed that post-event processing perseveres and is self-focused in individuals 

with social anxiety.  

In another study, Rowa et al. (2014) examined the manipulation of post-event processing in 

individuals with social anxiety disorder. Participants completed measures of social anxiety and state 

anxiety, and were asked to deliver an impromptu speech. Following the speech, participants were 

randomly allocated to a focus or distraction condition. Participants in the focus condition were asked to 

concentrate on their performance during the speech, whereas those in the distraction condition listened 

to an audiotape and noted examples of animals described on the tape. After this manipulation, 

participants completed state anxiety measures. Twenty-four hours later, participants completed 

measures of state anxiety and post-event processing. Contrary to Rowa et al.’s (2014) predictions, post-

event processing was higher in the distraction condition than in the focus condition. Analyses showed 
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that differences in baseline social anxiety and state anxiety levels accounted for these results. 

Specifically, a positive correlation between baseline state anxiety and post-event processing appeared to 

account for the higher levels of post-event processing in the distraction group. These results show that 

anxiety is a strong predictor of post-event processing and suggest that post-event processing is 

persistent despite distractions.  

Cognitive Biases and Perfectionism 

Perfectionism and Negative Interpretation Bias. Yiend et al. (2011) were the first to show the 

relationship between perfectionism and a form of interpretation bias empirically. Participants scoring 

high and low on a perfectionism measure were asked to read ambiguous text passages (i.e., scenarios) 

of emotional or perfectionistic meaning. After reading a passage, participants were presented with two 

sentences that resolved the ambiguity of the passage, one of which contained a negative perfectionistic 

interpretation, one that reflected a positive non-perfectionistic interpretation, and two other foil (non-

related) interpretations. Participants were asked to rate each sentence in terms of their similarity to the 

passage. Yiend et al. (2011) found that the high perfectionism group were more likely to endorse 

negative perfectionistic interpretations of the passages than the low perfectionism group. A similar 

study by Howell et al. (2019), which adapted Yiend et al.’s (2011) perfectionistic interpretation bias task, 

showed similar results demonstrating that participants high in perfectionistic concerns (specifically, 

Concerns Over Mistakes) had a high tendency to endorse negative perfectionistic interpretations.  

Although Yiend et al. (2011) and Howell et al. (2019) provided information on biased 

interpretation in perfectionism, it was assessed differently from how negative interpretation bias is 

commonly assessed in social anxiety. Research on social anxiety and interpretation bias has generally 

focused on the negatively biased interpretation of ambiguous cues from social partners (e.g., Stopa & 

Clark, 2000; Voncken et al., 2003). In contrast, Yiend et al.’s (2011) and Howell et al.’s (2019) studies 
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used ambiguous scenarios that were relevant to various life domains (e.g., employment, physical 

appearance, social interactions) to measure biased interpretation. Studies specifically examining the 

negative interpretation of ambiguous cues from others in social situations in perfectionistic individuals 

are currently lacking. As outlined in Chapter 1, negative interpretation bias is likely present in 

perfectionists as these individuals show hypervigilant monitoring of performance, are vulnerable to 

threat evaluations from others, and generally tend to catastrophise the consequences of evaluation 

(Flett et al., 2017; Shafran et al., 2002; Shafran et al., 2018). Hence, the current study investigated 

whether the results of Yiend et al. (2011) and Howell et al. (2019) extend to a measure of negative 

interpretation bias in the context of social anxiety. In doing so, the current study opens the possibility 

for new transdiagnostic interventions targeting interpretation bias across social anxiety and 

perfectionism.  

Perfectionism and Negative Self-Imagery. Lee et al. (2011) aimed to provide an empirical 

investigation of the relationship between perfectionism and imagery. Participants completed the Frost 

Multidimensional Perfectionism Scale, and perfectionism scores were calculated by adding all its 

subscales, apart from Organisation. As such, Lee et al. (2011) did not distinguish perfectionistic concerns 

and perfectionistic strivings. Imagery was assessed using a semi-structured interview on mental images 

of memories or imagined events relating to perfectionism. Lee et al. (2011) found that participants who 

presented with high levels of perfectionism reported more mental images that were intrusive, 

distressing, difficult to dismiss, and had more impact on their behaviour, compared to those who 

presented with low levels of perfectionism. Hence, in line with propositions from perfectionism 

cognition theory, individuals with perfectionism have negative self-images. The current thesis examined 

whether this relationship between perfectionism and negative self-imagery is also present specifically in 

the context of social anxiety. 
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Perfectionism and Post-Event Processing. Empirical evidence for the relationship between 

perfectionism and post-event processing is more robust than for other biases. Flett et al. (2016) 

reviewed 16 studies examining the relationship between perfectionism and post-event processing (or 

similar constructs) and concluded that perfectionism is related to post-event processing (e.g., r = .48 for 

Socially Prescribed Perfectionism and post-event processing; Besharat et al., 2014).  

For example, one of the studies reviewed by Flett et al. (2016) was by O’Connor et al. (2007), 

who conducted a series of studies examining perfectionism dimensions, rumination (measured as 

negative perseverative thinking, a similar concept to post-event processing), and other related 

constructs (e.g., depression). Participants from university and community settings completed 

questionnaires. Results showed that perfectionistic concerns and perfectionistic strivings were positively 

correlated with rumination. Overall, perfectionistic concerns were moderately correlated with 

rumination, whereas the association between perfectionistic strivings and rumination was small. 

Nonetheless, O’Connor et al. (2007) showed that both dimensions of perfectionism are related to 

rumination. 

However, contrasting results regarding the relationship between perfectionistic strivings and 

rumination have been shown in other studies. For example, Di Schiena et al. (2012) administered 

questionnaires on perfectionism dimensions, adaptive and maladaptive rumination, amongst other 

measurements (e.g., a questionnaire on depression) to a sample of undergraduate students. 

Correlational analyses showed that maladaptive rumination was positively correlated with 

perfectionistic concerns, but not with perfectionistic strivings. Neither perfectionism dimension was 

correlated with adaptive rumination.  

Evidence for the relationship between perfectionism and post-event processing has also been 

seen in the context of social anxiety. Makkar and Grisham (2011b) examined the content of post-event 



41 
 

processing and possible predicting factors. Participants were asked to deliver a speech and to engage in 

conversation with another person. Following these tasks, participants completed measures of negative 

assumptions and other behavioural and cognitive measures. Negative assumptions were defined as 

assumptions about the self and the world, and included excessively high standards for the self and 

concerns regarding evaluations from others, which relate to both domains of perfectionism. Twenty-

four hours later, participants completed a post-event processing measure in relation to the speech and 

the conversation. Makkar and Grisham’s (2011b) results showed that negative assumptions were a 

unique predictor of post-event processing, which indicates that perfectionism may be a unique 

contributor to post-event processing in the context of social anxiety. The current thesis sought to further 

investigate the links between perfectionistic concerns and perfectionistic strivings to post-event 

processing in the context of social anxiety. 

Cognitive Biases as Mediators of the Relationships Between Social Anxiety and Perfectionism 

Dimensions 

As reviewed in the sections above, the findings of previous research suggest that negative 

interpretation bias, negative self-imagery, and post-event processing are each individually and directly 

related to social anxiety and perfectionism. Nonetheless, research that investigates these cognitive 

biases together is currently lacking, despite suggestions from cognitive models of social anxiety outlining 

their roles, alongside that of perfectionism in social anxiety (Clark, 2001; Heimberg et al., 2014, 

Hofmann, 2007). The current study adopted propositions from the extended conceptual model of 

perfectionism and social anxiety (Flett & Hewitt, 2014), which suggests a mediator role for cognitive 

biases in the relationship between social anxiety and perfectionism.  

Similar propositions were made by Burgess and DiBartolo (2016), who reviewed the existing 

literature investigating the mediator role of cognitions in the relationship between perfectionism and 
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anxiety (including social anxiety). Based on these studies, Burguess and DiBartolo (2016) suggested that 

the relationship between perfectionistic concerns and social anxiety was mediated by cognitive biases. 

In a more recent example, Abdollahi (2019) recruited university students, who completed measures of 

perfectionistic concerns, perfectionistic strivings, social anxiety, and post-event processing. Results 

showed that post-event processing partially mediated the relationship between perfectionistic concerns 

and social anxiety. However, Abdollahi (2019) found no significant relationships between perfectionistic 

strivings and social anxiety or post-event processing. They concluded that people high in perfectionistic 

concerns are likely to ruminate over negative experiences and feedback from others, and in turn, this 

detailed review of negative events leads individuals to avoid social interactions due to anxiety over 

evaluations.  

Other studies in this area have shown that other cognitive biases mediate the relationship 

between perfectionistic concerns and social anxiety (e.g., the perceived probability of future negative 

events in DiBartolo et al., 2007; negative anticipatory processing in Scott et al., 2014). Hence, it is 

possible that other biases, such as negative interpretation bias and negative self-imagery, also play a 

similar role. However, this proposition has not yet been investigated, despite evidence that 

interpretation bias and negative self-imagery are implicated in both social anxiety and perfectionism. 

Furthermore, the existing studies on the mediator role of cognitive biases in the relationship between 

perfectionism and social anxiety used a cross-sectional design, which does not meet the temporal 

precedence requirements of mediation (Cole & Maxwell, 2003). The current study addressed this 

shortcoming by employing a longitudinal design, designed to provide more robust evidence for the 

mediator role of cognitive biases in the relationship between social anxiety and perfectionism 

dimensions.  

Study 1 Overview and Aims 
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Social anxiety and perfectionism are indirectly proposed to be associated in cognitive models of 

social anxiety (Clark, 2001; Heimberg et al., 2014; Hofmann, 2007) and have been shown to be related to 

each other in research (e.g., Cox & Chen, 2015; Gautreau et al., 2015; Levinson & Rodebaugh, 2016; 

Levinson et al., 2013; S. P. Mackinnon et al., 2014; Nepon et al., 2011; Newby et al., 2017; Rukmini et al., 

2014; Shikatani et al., 2015). Despite the empirically established relationship between perfectionism and 

social anxiety, few studies have attempted to determine the directionality of this relationship. 

Moreover, existing studies on the directionality present limitations in methodology (e.g., only included 

certain dimensions of perfectionism) and generalisability (e.g., only included a sample with low levels of 

social anxiety, or only included a sample of adolescents or women). Consequently, researchers have 

called for further longitudinal studies in this area (Levinson et al., 2015; Nepon et al., 2011; Newby et al., 

2017; Shikatani et al., 2015; Stoeber, 2017b). Given the contradicting evidence on directionality from 

previous studies, the present thesis made no a priori predictions about the directionality of the 

relationship between social anxiety and perfectionism dimensions, and aimed to investigate this 

relationship in an exploratory manner. Although suggestions exist that perfectionistic concerns and 

perfectionistic strivings may interact (Gaudreau & Thompson, 2010; Stoeber & Otto, 2006), the current 

thesis sought to address these variables individually in accordance with previous longitudinal studies in 

the area (Damian et al., 2017; Gautreau et al., 2015; Levinson & Rodebaugh, 2016).  

Furthermore, cognitive biases have been shown to be related to both social anxiety and 

perfectionism and a small body of evidence indicates that cognitive biases serve as mediators of the 

relationship between perfectionism and social anxiety. However, to date, no studies have investigated 

the role of negative interpretation bias, negative self-imagery, and post-event processing in social 

anxiety and perfectionism. The current study sought to address this gap. In line with the extended 

conceptual model of perfectionism and social anxiety (Flett & Hewitt, 2014), a mediator role for 

cognitive biases in the relationship between perfectionism and social anxiety was proposed. 
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To test the directionality between perfectionism and social anxiety, and in keeping with 

requirements for temporal precedence in mediation (Cole & Maxwell, 2003), the current study 

employed a longitudinal design. Three waves of data were collected to allow for testing of mediation. 

Following previous studies investigating longitudinal relationships between social anxiety and 

perfectionism, data was collected over the course of six months (e.g., Levinson & Rodebaugh, 2016), 

with a three-month interval between each wave. Data were collected from a community sample with 

the aim to establish directionality and mediation pathways in a generalisable population. 

Method 

Participants 

One hundred and forty-three participants (women = 93, unknown = 3; Mage = 29.09, SDage = 9.56, 

age-range = 18 - 66) completed at least two waves of the study and were included in the final sample. 

One hundred and seventeen participants were recruited through advertisements on social media 

platforms such as Facebook, Reddit, and social anxiety forums and were offered entry into a $50 gift 

card draw at the completion of every wave. An additional 26 participants were recruited from Amazon 

Mechanical Turk, a crowdsourcing platform. Mechanical Turk participants were remunerated $1.00 USD 

for participation in the first and second waves and $2.00 USD for the third wave. Participants were 

mainly from the United States (55.90%) and Australia (12.60%), followed by Canada (5.60%), the United 

Kingdom (4.20%) and India (2.80%). The remaining participants were from other European countries 

(7.8%), other Asia-Pacific countries (4.2%), Latin American countries (2.8%), and Middle Eastern 

countries (2.1%). All participants were required to be at least 18 years old to be able to consent to 

participate. Additionally, participants were required to be fluent in English, so as to be able to 

understand the questionnaires. 

Sample Size Calculation 
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Power calculations were performed to determine sample size using sample size suggestions for 

longitudinal mediation (Pan et al., 2018). Using data on social anxiety and perfectionism collected by a 

previous Flinders University PhD student (Stevenson, 2019), a within-subject correlation (also referred 

to as Intraclass Correlation Coefficient [ICC]) of 0.9 was calculated. As such, Table 5 of Pan et al.’s (2018) 

publication was used to establish the sample size of the current study. Based on large effect sizes found 

for correlations from previous studies between social anxiety and cognitive biases (e.g., negative 

interpretation bias in Chen et al., 2020), and between perfectionism and cognitive biases (e.g., 

interpretation bias in Yiend et al., 2011), it was determined that a sample size of 33 participants was 

required to detect indirect effects using bootstrap analyses with three waves (referred to as three 

‘observations’ in Pan et al., 2018). 

Materials 

Social Anxiety 

The Social Phobia Inventory (Connor et al., 2000; Appendix A) was used to measure social 

anxiety. The Social Phobia Inventory consists of 17 items (e.g., ‘I am afraid of people in authority’) rated 

on a five-point scale ranging from 0 (not at all) to 4 (extremely). Total scores range from 0 to 68, with 

higher scores representing greater social anxiety. The Social Phobia Inventory has good test-retest 

reliability (r = .78 - .86) and internal consistency (α = .82 - .94; Antony et al., 2006; Connor et al., 2000). 

Moreover, according to Antony et al. (2006), the Social Phobia Inventory has good discriminant validity 

against the Depression, Anxiety, and Stress Scales (Lovibond & Lovibond, 1995) and good convergent 

validity with the Social Interaction Anxiety Scale and the Social Phobia Scale (Mattick & Clarke, 1998). 

The Social Phobia Inventory also has good construct validity (Connor et al., 2000). Internal consistency in 

the present sample was excellent in all waves, αT1 = .92, αT2 = .93, αT3 = .92. 

Perfectionism 
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Given the multidimensional frameworks used to characterise perfectionism, two scales covering 

different domains of perfectionism were used: The Frost Multidimensional Perfectionism Scale (Frost et 

al., 1990; Appendix B) and the Multidimensional Perfectionism Scale (Hewitt et al., 1991; Appendix C). 

Frost Multidimensional Perfectionism Scale. The Frost Multidimensional Perfectionism Scale is 

a 35-item questionnaire that originally measured six dimensions of perfectionism but has since been 

proposed to measure four dimensions: Concern Over Mistakes and Doubts about Actions; Parental 

Expectations and Criticism; Personal Standards; and Organisation (Stoeber, 1998). Examples of items for 

each of the four dimensions include ‘I should be upset if I make a mistake’, ‘My parents set very high 

standards for me’, ‘If I do not set the higher standards for myself, I am likely to end up a second-rate 

person’, and ‘I am a neat person’, respectively. Items are rated on a five-point scale, ranging from 0 

(strongly disagree) to 5 (strongly agree). Scores for each domain are summed, with higher scores 

indicating higher levels of perfectionism. The Frost Multidimensional Perfectionism Scale has good 

internal consistency (α = .77 - .93) and good convergent validity with the Burns Perfectionism Measure (r 

= .85; Burns, 1980, as cited in Frost et al., 1990) and the perfectionism scale of the Eating Disorders 

Inventory (r = .59; Garner et al., 1983). In the current study, reliability for the questionnaire as a whole 

was good to excellent across all waves, αT1 = .92, αT2 = .92, αT3 =.90. 

Multidimensional Perfectionism Scale. The 45-item Multidimensional Perfectionism Scale 

measures the perfectionism dimensions of Self-Oriented Perfectionism (‘I am perfectionistic in setting 

my goals’), Other-Oriented Perfectionism (‘I seldom expect others to excel at whatever they do’), and 

Socially Prescribed Perfectionism (‘People expect more from me than I am capable of giving’). Items are 

rated on 7-point agree-disagree Likert scales, with items 2, 3, 4, 8, 10, 11, 13, 19, 22, 25, 31, 34, 37, 38, 

44, and 45 reverse-coded. Similar to the Frost Multidimensional Perfectionism Scale, scores for each 

dimension are summed and higher scores indicate higher levels of perfectionism. The Multidimensional 

Perfectionism Scale has adequate test-retest reliability (r = .60 - .69) and the Self-Oriented and Socially 
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Prescribed Perfectionism dimensions have good concurrent validity with the Attitudes Toward Self Scale 

(Carver et al., 1988) subscales of High self-standards (rself-oriented = .62, rsocially prescribed = .56), Self-criticism 

(rself-oriented = .47, rsocially prescribed = .58), Overgeneralisation (rself-oriented = .55, rsocially prescribed = .51), and 

Perseveration (rself-oriented = .62, rsocially prescribed = .69; Hewitt et al., 1991). The Self-Oriented Perfectionism 

dimension has good convergent validity with the Frost Multidimensional Perfectionism Scale dimension 

of Concern Over Mistakes (r = .52), Personal Standards (r = .64), and Parental Expectations (r = .47), and 

the Other-Oriented Perfectionism dimension has good convergent validity with the Personal Standards 

dimension (r = .42; Hewitt et al., 1991). The Social Prescribed Perfectionism dimension has good 

convergent validity with the Frost Multidimensional Perfectionism Scale’s Concern Over Mistakes (r = 

.65), Personal Standards (r = .49), Parental Expectations (r = .67), Parental Criticism (r = .47), and Doubts 

about Actions (r = .48; Hewitt et al., 1991). In the current study, internal consistency ranged from 

acceptable to questionable, αT1 = .74, αT2 = .75, αT3 = .67.  

Perfectionistic Concerns and Perfectionistic Strivings. To ensure the subscales loaded on to the 

perfectionistic concerns or perfectionistic strivings composites, a confirmation of the structure of these 

two factors was conducted in IMB SPSS AMOS version 25. Organisation and Other-Oriented 

Perfectionism were excluded as these subscales presented standardised factor loadings below 0.4, and 

hence, were deemed not to load on the perfectionistic strivings factor (Salkind, 2010). Further details of 

these analyses can be seen in Appendix D. Based on this factor structure, the Self-Oriented 

Perfectionism subscale of the Multidimensional Perfectionism Scale and the Personal Standards subscale 

of the Frost Multidimensional Perfectionism Scale were combined to form a perfectionistic strivings 

composite; and scores on the Socially Prescribed Perfectionism subscale of the Multidimensional 

Perfectionism Scale were combined with the Concern Over Mistakes and Doubts about Actions and 

Parental Expectations and Criticism subscales of the Frost Multidimensional Perfectionism Scale to form 

a perfectionistic concerns variable. As the Frost Multidimensional Perfectionism Scale and 
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Multidimensional Perfectionism Scale are rated on five- and seven-point scales, respectively, all subscale 

scores were first transformed into standard scores. 

Negative Interpretation Bias 

The Interpretation and Judgement Questionnaire (Voncken et al., 2003; Appendix E) was used as 

a measure of negative interpretation bias. The Interpretation and Judgement Questionnaire consists of 

brief descriptions of 20 social scenarios and 5 fillers (i.e., non-social scenarios). For each social scenario, 

four interpretations ranging from positive to profoundly negative are presented. Respondents are asked 

to arrange the interpretations in order of likelihood of occurrence and rate the probability of the 

profoundly negative interpretation. An example of a mildly negative scenario is ‘You made an 

appointment with an acquaintance to go to the movies. Shortly before, this person leaves a message on 

your answering machine that the appointment has to be cancelled’. Interpretations of this scenario are: 

a) this acquaintance doesn’t like me (profoundly negative interpretation); b) this acquaintance made 

another appointment and considers the appointment with me not important enough (mildly negative 

interpretation); c) This acquaintance likes to go to the movies with me but couldn’t cancel another 

tedious appointment (positive interpretation); d) this acquaintance feels sick (neutral interpretation). 

Participants are asked to rank the order of the alternatives according to how plausible they believe the 

alternatives are. Participants are then asked to rate the probability of the profoundly negative scenario 

from 0% to 100%. Scores are calculated by multiplying the rank given to the profoundly negative 

scenario and the percentage of probability. The social scenario items have good internal consistency (α = 

.93 - .82) and internal validity (Voncken et al., 2003). The Interpretation and Judgement Questionnaire 

also has good convergent validity with the Fear of Negative Evaluation scale (Voncken et al., 2003). 

Further, normative data on the Interpretation and Judgement Questionnaire have shown that people 

without social anxiety are more likely to endorse neutral interpretations, compared to those with social 
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phobia (Voncken et al., 2003). Internal consistency in the current sample was excellent, αT1 = .94, αT2 = 

.94, αT3 =.93. 

Post-Event Processing 

The Extended Post-Event Processing Questionnaire (Rachman et al., 2000; later revised by Fehm 

et al., 2008 and Q. J. J. Wong, 2015; Appendix F) was used to measure post-event processing. The 

Extended Post-Event Processing Questionnaire asks participants to identify a social situation from a list 

of possible options (e.g., talking in front of people, being at a party, expressing disapproval) that has 

caused anxiety, discomfort, or shame. In the present study, the following sentence was added before 

the list of scenarios: ‘Please pick the situation that has caused you a great degree of anxiety. For 

example, if 0 was no anxiety and 100 was extreme anxiety, pick a scenario that would represent at least 

70. If none of the scenarios have caused you this level of anxiety, please pick one that is the closest to 

your experience’. Participants were also allowed to choose ‘other’ and enter their own social scenario, 

or choose ‘no social scenarios have caused me anxiety’. Participants were then asked to respond to 17 

questions in relation to their chosen social scenario (e.g., ‘I resist thinking about the event’). Each 

question was rated on an 11-point Likert scale (0 = not at all to 100 = very much so). Ratings of the 17 

questions were summed, with higher scores representing higher levels of post-event processing in 

relation to the chosen social scenario. The Extended Post-Event Processing Questionnaire has good 

internal consistency (α = .94) and good construct validity (Q. J. J. Wong, 2015). Internal consistency in 

the present sample was excellent across all waves, αT1 = .91, αT2 = .94, αT3 =.94. Participants reported 

high levels of anxiety on average (MT1 = 80.63, SDT1 = 16.84; MT2 = 78.06, SDT2 = 17.55; MT3 = 75.65, SDT3 = 

20.29). Frequencies of the chosen scenarios for each wave can be seen in Appendix G. 

Negative Self-Imagery 
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The Appraisal of Social Concerns (Telch et al., 2004; Appendix F) questionnaire was used to 

measure self-imagery. In the present study, the list of social scenarios provided in the Extended Post-

Event Processing Questionnaire was included with the Appraisal of Social Concerns to allow participants 

to express their negative self-imagery in relation to the same specific event. Participants were then 

asked to respond to the 20 items of the Appraisal of Social Concerns regarding negative perceptions of 

the self in social situations, which were rated on a scale from 0 (‘not at all concerned’) to 100 

(‘extremely concerned’). Examples of Appraisal of Social Concerns items are: ‘trembling’, ‘appearing 

stupid’, and ‘people laughing at you’. Ratings of the 20 items were summed, with higher scores 

representing higher levels of negative self-imagery in relation to the chosen social scenario. The 

Appraisal of Social Concerns has excellent internal consistency (α = .94), good test-retest reliability (r = 

.82), and good convergent validity with the Irrational Beliefs Test (r = .56), and the negative subscale of 

the Social Interaction Self-Statement Test (r = .59; Telch et al., 2004). The Appraisal of Social Concerns 

also has good construct validity (Schultz et al., 2006). Internal consistency in the present sample ranged 

from good to excellent, αT1 = .89, αT2 = .90, αT3 =.91.  

Design and Procedure 

  The study was advertised on social media platforms and Mechanical Turk as investigating the 

relationships among social anxiety, perfectionism, and thinking styles. Prior to commencing the 

questionnaires, participants were advised that the study consisted of three waves, placed three months 

apart, and their email address and consent to be contacted for subsequent waves would be requested. 

Every wave contained the same set of questionnaires consisting of the Social Phobia Inventory, the Frost 

Multidimensional Perfectionism Scale, the Multidimensional Perfectionism Scale, the Interpretation and 

Judgment Questionnaire, the Extended Post-Event Processing Questionnaire, and the Appraisal of Social 

Concerns, in counterbalanced order. At Time 1, participants were also asked for demographic 

information. All questionnaires were hosted online using Qualtrics. Participants who provided an email 
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address and consented to be contacted were emailed at the onset of each wave, and up to three 

reminders were sent to those who did not complete the survey. The lag between Time 1 and Time 2 

was, on average, 95.74 days (SD = 9.68); between Time 2 and Time 3, 104.33 days (SD = 24.64); and 

between Time 3 and Time 4, 100.36 days (SD = 11.03). The study was approved by the Flinders 

University Social and Behavioural Research Ethics Committee.  

 Due to high attrition, several groups were collected over the course of three years. One hundred 

and forty-three participants were included in the final sample; of those, 57 (39.86%) completed all 

waves. Figure 2.1 shows the number of participants who completed each wave, the number of dropouts 

at each wave, and the reasons for drop-out.  
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Figure 2.1 

Flowchart of Completion Numbers and Attrition Rates 

 

 

Check items were placed throughout the questionnaires to ensure participants were reading the 

questions with attention. These items were added to avoid the inclusion of Mechanical Turk ‘bots’ (i.e., 

computer logarithms designed to automatically complete surveys on Mechanical Turk) in the sample. 

Additionally, in line with previous recommendations for Mechanical Turk studies (Chmielewski & Kucker, 

2020), each response was screened for improbable patterns (e.g., every item of multiple questionnaires 

rated at the most extreme end of the scale; inconsistencies in responses to reverse-coded items). 
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Further, Mechanical Turk participants were asked to describe an image presented at the beginning of 

the survey, and those who failed to provide an accurate description were excluded from the sample.  

Data Analytic Plan 

Missing data analyses, data preparation, and descriptive statistical analyses were conducted in 

IMB SPSS version 26. All other analyses were conducted using MPlus version 8.4 (Muthén & Muthén, 

2017). The current study used structural equation modelling (SEM)1 techniques to test longitudinal 

relationships. In accordance with research on social anxiety and perfectionism (e.g., Damian et al., 2017; 

Gautreau et al., 2015) and recommendations for SEM longitudinal analyses (Newsom, 2015), the 

direction of the relationship between social anxiety and perfectionism dimensions was tested using a 

cross-lagged panel model. Cross-lagged panel model provides information on cross-lagged (i.e., effect of 

one variable on another variable at a subsequent time point) while controlling for autoregressive paths 

(i.e., stability over time) and correlations within time points (Kearney, 2017; Newsom, 2015). Following 

Gautreau et al. (2015), constrained models were tested: autoregressive (e.g., social anxiety at Time 1 to 

social anxiety at Time 2, social anxiety at Time 2 to social anxiety at Time 3) and cross-lagged (e.g., 

perfectionistic concerns at Time 1 to social anxiety at Time 2, perfectionistic concerns at Time 2 to social 

anxiety at Time 3) paths between the same variables were held equal over time. To test whether these 

constraints were justified, a chi-square difference test was used to compare the constrained versus 

unconstrained (i.e., without holding paths to equality) models, as in Gautreau et al. (2015). Where a chi-

square difference test was not significant (p > .05), constrained and unconstrained versions of the same 

model were deemed to be statistically equal (Cole & Maxwell, 2003).   

 
1SEM is an umbrella term of techniques used to test complex models, often referred to in the literature as a 
method for analyses of measurement and structural models simultaneously. However, in the current thesis, this 
term refers to the testing of structural models only, as no latent variables were included in models. 
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Furthermore, to test the mediation pathways, a full longitudinal mediation model including all 

variables at all time points (as recommended by Cole & Maxwell, 2003) was planned. An example of full 

mediation model can be seen in Figure 2.2. This example of model contains one mediator for ease of 

representation, however, the planned analysis for the current study contained all three cognitive biases 

as mediators. Indirect effects were estimated using 1000 bias-corrected bootstrapped confidence 

intervals (Williams & MacKinnon, 2008), where significance was established if the 95% confidence 

interval (CI) did not cross zero.  

Based on recommended goodness of fit indices for samples sizes with less than 250 participants 

(Hu & Bentler, 1999), model fit was established using the following fit statistics: model chi-square, which 

measures overall fit (Kline, 2011; Schreiber et al., 2006); comparative fit index (CFI), which measures the 

fit of a specified model over an independence or baseline model (Kline, 2011); and the standardised root 

mean square residual (SRMR), which is the mean difference between the observed and hypothesised 

covariances (Tabachnick & Fidell, 2013). Good model fit is generally accepted at χ2/df ≤ 2-3 (p > .05), CFI 

≥ .95, and SRMR ≤ .08 (Schreiber et al., 2006). The root mean square error of approximation (RMSEA), 

along with its confidence intervals, was also evaluated. The RMSEA is an estimate of lack of fit, with 

values lower than .05 representing good fit and lower than .08 representing acceptable fit (Browne & 

Cudeck, 1993; Hu & Bentler, 1999). To facilitate interpretation, all variables were standardised 

(Goldsmith et al., 2018).  
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Figure 2.2 

Example of Full Mediation Model 

 

Note. Dashed lines represent autoregressive (direct) pathways. Light solid lines represent cross-lagged 

(direct) pathways. Heavy solid lines represent indirect effects through M. For ease of representation, 

only one mediator is shown in this figure. 
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Results 

Missing Data 

Little's (1988) Missing Completely at Random method was used to compare participants who 

only completed the first wave and those who completed at least two waves. Results indicated the data 

was likely missing completely at random, χ2 = 118.10, df = 112, p = .328, and accordingly, missing data 

were handled using maximum likelihood estimation (McKnight et al., 2007; Schafer & Graham, 2002). 

There were no significant differences at Time 1 between participants who only completed the first wave 

and those who completed at least two waves  in level of social anxiety, t(394) = 0.08, p = .936, 

perfectionistic concerns, t(392) = 0.10, p = .919, perfectionistic strivings, t(393) = -0.34, p = .737, 

negative interpretation bias, t(296.45) = -1.07, p = .283, negative self-imagery, t(393) = -0.64, p = .524, or 

post-event processing, t(393) = -0.87, p = .385.  

Data Preparation and Descriptive Statistics 

 Data was prepared according to recommendations by Kline (2011) and Field (2013). Variables 

were examined for normality on the basis of skewness and kurtosis values, and outliers were identified 

based on z-scores with absolute values above 3.29. Negative interpretation bias at Time 1 presented one 

outlier, which was treated by replacing the outlier score to one unit above the next highest score. Visual 

inspection of plots of studentised residuals versus predicted values established linearity and 

homoscedasticity. Variance inflation factor (VIF) was used to determine multicollinearity. All VIF values 

were below 10, indicating no multicollinearity issues. Means and standard deviations of non-

standardised scores, and correlations among variables can be seen in Table 2.1. Overall, there were 

large positive correlations for the same variables at each of the three time points (e.g., social anxiety 

measured at Times 1, 2, and 3). Most variables were positively correlated with one another. The few 

exceptions were perfectionistic strivings at Time 1 and social anxiety at Times 2 and 3; social anxiety at 
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Time 2 and perfectionistic strivings at Time 3; and negative interpretation bias at Time 2 with post-event 

processing at Time 3, which were not significantly correlated. 
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Table 2.1 

Means, Standard Deviations, and Correlations Among Variables 

 M SD 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 

Time 1               

 1. SA 40.56 12.81 -            

 2. PC -1.72 16.21 .48*** -           

 3. PS -0.41 10.35 .23** 62*** -          

 4. NIB 23.96 12.09 .42*** .42*** .30*** -         

 5. NSI 11.66 3.65 .56*** .43*** .40*** .48*** -        

 6. PEP 11.22 3.19 .44*** .41*** .37** .32*** .63*** -       

Time 2               

 7. SA 39.28 15.12 .83*** .41*** .14 .35*** .41*** .32** -      

 8. PC -0.44 14.77 .27** .80*** .58*** .40*** .36*** .45*** .31** -     

 9. PS -0.27 10.93 .22* .57*** .82*** .33** .40*** .49*** .20* .66*** -    

 10. NIB 21.96 12.32 .40*** .38*** .19* .76*** .38*** .25** .45*** .37*** .32** -   

 11. NSI 11.56 3.90 .56*** .33** .23* .24* .59*** .32** .62*** .36** .35*** .40*** -  

 12. PEP 10.86 3.83 .47*** .39*** .34** .34*** .47*** .50*** .53*** .42*** .46*** .39*** .63*** - 

Time 3               

 13. SA 39.04 15.31 .85*** .36*** .19 .42*** .52*** .39*** .86*** .32* .27* .55*** .63*** .66*** 

 14. PC -1.47 15.76 .44*** .78*** .41*** .24* .21* .37*** .44*** .83*** .53*** .38** .35** .41** 

 15. PS -0.25 10.30 .21* .41*** .76*** .25* .24* .28** .22 .65*** .85*** .30* .27* .42** 

 16. NIB 21.38 12.77 .48*** .37*** .24* .65*** .34** .24* .43*** .34** .27* .73*** .26* .36** 

 17. NSI 11.64 4.05 .63*** .37*** .29** .30** .68*** .56*** .59*** .40** .34** .33* .70*** .52*** 

 18. PEP 10.27 3.92 .48*** .27** .23* .29** .45*** .59*** .43** .33* .27* .20 .45*** .56*** 
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 13. 14. 15. 16. 17. 

Time 3      

 13. SA -     

 14. PC .44*** -    

 15. PS .29** .44*** -   

 16. NIB .63*** .40*** .32** -  

 17. NSI .68*** .35** .29** .42*** - 

 18. PEP .55*** .32** .25* .40*** .74*** 

Note.  SA = Social Anxiety. PC = Perfectionistic Concerns. PS = Perfectionistic Strivings. NIB = Negative Interpretation Bias. NSI = Negative Self-

Imagery. PEP = Post Event-Processing. 

***p < .001, **p < .01, *p < .05.
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Testing the Directionality Between Social Anxiety and Perfectionism 

A cross-lagged panel model including social anxiety, perfectionistic concerns, and perfectionistic 

strivings at all three time points was conducted2. This model had good fit, χ2 (13, 143) = 19.32, p = .114, 

χ2/ df = 1.49, CFI = 0.99, SRMR = 0.02, RMSEA = .06 (90% CI: .00, .11). A non-significant chi-square 

difference test comparing the constrained model to an unconstrained model showed that these models 

were statistically equivalent, p = .511, and hence, constraints were justified. Path coefficients for the 

constrained model can be seen in Figure 2.3. All autoregressive paths were significant, but 

perfectionistic strivings to perfectionistic concerns was the only significant cross-lagged path. 

  

 
2 Given the ongoing debate regarding the shared variance between perfectionistic concerns and perfectionistic 
strivings (Gäde et al., 2017; Hill, 2014, 2017; Stoeber et al., 2020), the relationships of these variables with social 
anxiety were also tested in two separate cross-lagged panel models. Results of these additional analyses showed 
poor fit for the model containing social anxiety and perfectionistic concerns, and good fit for the model containing 
social anxiety and perfectionistic strivings, but overall, results were similar to those presented in Table 2.2. These 
additional analyses can be seen in Appendix H. 
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Figure 2.3 

Unstandardised Coefficients (and Standard Error of The Coefficients) of Pathways of Cross-Lagged Panel 

Model of Social Anxiety, Perfectionistic Concerns, and Perfectionistic Strivings (Constrained Model) 

 

Note. Dashed lines represent autoregressive pathways. Solid lines represent cross-lagged pathways. 

Black lines represent significant effects. Grey lines represent non-significant effects. 

***p < .001, *p < .05  

Mediational Pathways 

 Following Cole and Maxwell (2003), a full longitudinal mediation model was tested, including 

social anxiety, perfectionistic concerns, perfectionistic strivings, negative interpretation bias, negative 

self-imagery, and post-event processing, at each of the three time points. Autoregressive and cross-

lagged paths between the same variables were constrained. This model had poor fit, χ2 (86, 143) = 

217.00, p < .001, χ2/ df = 2.52, CFI = .90, SRMR = 0.15, RMSEA = .10 (90% CI: .09, .12). A chi-square 

difference test comparing the constrained model to an unconstrained model showed that the models 
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were not significantly different (p = .074). Inferences drawn from poorly fitted models can be misleading 

(Saris et al., 2009), and hence, direct and indirect path coefficients from this model were not 

interpreted. These coefficients can be seen in Appendix I. 

 As the full longitudinal mediation model had a poor fit, the model was respecified (Kline, 2011) 

and simplified. Following previous research testing longitudinal mediators (e.g., Dermody et al., 2020; 

Mandel et al., 2018; Smith et al., 2020; Walters, 2020), path analyses models were used to determine 

the mediational pathways of interest. Path analysis is a technique similar to multiple regression, but it 

can be used to analyse complex causal structures (Salkind, 2010; Streiner, 2005).  

 The mediator roles of negative interpretation bias, negative self-imagery, and post-event 

processing were tested in a model that included social anxiety, perfectionistic concerns, and 

perfectionistic strivings at Times 1 and 3, and cognitive biases at Time 2, as can be seen in Figure 2.4. 

This model had overall good fit, χ2 (2, 143) = 5.57, p = .062, χ2/ df = 2.79, CFI = .99, SRMR = 0.03, but a 

high RMSEA = .11 (90% CI: .00, .23). Results showed significant direct paths from social anxiety at Time 1 

to all cognitive biases at Time 2, but only negative interpretation bias was related to social anxiety at 

Time 3 (Table 2.2). There was a significant path from perfectionistic concerns at Time 1 to negative 

interpretation bias at Time 2, and from perfectionistic strivings at Time 1 to post-event processing at 

Time 2. Indirect effects analyses (Table 2.3) showed that negative interpretation bias was a mediator of 

the relationships between social anxiety at Time 1 and Time 3, and perfectionistic concerns at Time 1 

and social anxiety at Time 3.  

  



63 
 

Figure 2.4 

Simplified Mediator Model 

 

Note. NIB = Negative Interpretation Bias. NSI = Negative Self-Imagery. PEP = Post-Event Processing. T = 

Time. 
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Table 2.2 

Direct Effects for the Mediator Model 

Predictor Outcome b SEb p 

Social Anxiety T1 Social Anxiety T3 0.68 0.09 < .001 

Perfectionistic Concerns T3 -0.01 0.10 .912 

Perfectionistic Strivings T3 0.04 0.11 .701 

NIB T2 0.26 0.10 .007 

NSI T2 0.51 0.09 < .001 

PEPT2 0.38 0.10 < .001 

     

Perfectionistic Concerns T1 Social Anxiety T3 -0.10 0.08 .172 

Perfectionistic Concerns T3 0.80 0.10 < .001 

Perfectionistic Strivings T3 -0.18 0.10 .089 

NIB T2 0.24 0.12 .037 

NSI T2 -0.01 0.11 .961 

PEPT2 0.06 0.12 .592 

     

Perfectionistic Strivings T1 Social Anxiety T3 -0.02 0.07 .834 

Perfectionistic Concerns T3 -0.07 0.10 .509 

Perfectionistic Strivings T3 0.87 0.11 < .001 

NIB T2 -0.02 0.11 .875 

NSI T2 0.15 0.11 .169 

PEPT2 0.23 0.10 .024 
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Predictor Outcome b SEb p 

NIB T2 Social Anxiety T3 0.21 0.07 .002 

Perfectionistic Concerns T3 0.06 0.10 .598 

Perfectionistic Strivings T3 0.16 0.10 .121 

     

NSI T2 Social Anxiety T3 0.12 0.10 .214 

Perfectionistic Concerns T3 0.02 0.12 .879 

Perfectionistic Strivings T3 -0.08 0.12 .531 

     

PEP T2 Social Anxiety T3 0.12 0.10 .201 

Perfectionistic Concerns T3 0.08 0.12 .519 

Perfectionistic Strivings T3 0.15 0.13 .250 

Note. b = unstandardized coefficient. SEb = standard error of the coefficient. T = Time. NIB = Negative 

Interpretation Bias. NSI = Negative Self-Imagery. PEP = Post-Event Processing. Bold text represents 

significant effects. 
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Table 2.3 

Indirect Effects for the Mediator Model 

Predictor Outcome Mediator b SEb 

95% CI 

LB UB 

Social Anxiety  

T1 

Social Anxiety  

T3 

NIB T2 0.06 0.03 0.01 0.12 

NSI T2 0.06 0.05 -0.03 0.18 

PEP T2 0.05 0.04 -0.02 0.14 

Perfectionistic 

Concerns T3 

NIB T2 0.01 0.03 -0.04 0.08 

NSI T2 0.01 0.06 -0.12 0.10 

PEP T2 0.03 0.05 -0.08 0.12 

Perfectionistic 

Strivings T3 

NIB T2 0.04 0.03 -0.01 0.13 

NSI T2 -0.04 0.06 -0.16 0.08 

PEP T2 0.06 0.05 -0.03 0.18 

       

Perfectionistic 

Concerns T1 

Social Anxiety  

T3 

NIB T2 0.05 0.03 0.002 0.13 

NSI T2 0.00 0.02 -0.04 0.03 

PEP T2 0.01 0.02 -0.02 0.06 

Perfectionistic 

Concerns T3 

NIB T2 0.01 0.03 -0.03 0.09 

NSI T2 0.00 0.01 -0.03 0.03 

PEP T2 0.01 0.02 -0.02 0.06 

Perfectionistic 

Strivings T3 

NIB T2 0.04 0.03 -0.01 0.13 

NSI T2 0.00 0.02 -0.03 0.04 

PEP T2 0.01 0.03 -0.03 0.09 

       

Perfectionistic 

Strivings T1 

Social Anxiety  

T3 

NIB T2 0.00 0.03 -0.07 0.05 

NSI T2 0.02 0.02 -0.01 0.08 

PEP T2 0.03 0.03 -0.03 0.10 
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Note. b = unstandardized coefficient. SEb = standard error of the coefficient. LB = Lower bound. UB = 

Upper Bound. T = Time. IB = Negative Interpretation Bias. NSI = Negative Self-Imagery. PEP = Post-Event 

Processing. Bold text represents significant pathways. 

  

Predictor Outcome Mediator b SEb 
95% CI 

LB UB 

Perfectionistic 

Strivings T1 

Perfectionistic 

Concerns T3 

NIB T2 0.01 0.01 -0.04 0.02 

NSI T2 0.00 0.02 -0.03 0.06 

PEP T2 0.02 0.03 -0.04 0.10 

Perfectionistic 

Strivings T3 

NIB T2 0.00 0.02 -0.06 0.03 

NSI T2 0.01 0.02 -0.10 0.02 

PEP T2 0.04 0.04 -0.01 0.14 
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Discussion 

 The current study was the first to investigate the relationships among social anxiety, 

perfectionism dimensions, and multiple cognitive biases in a longitudinal design. No direct relationships 

were found between social anxiety and perfectionism dimensions in either direction. However, the 

relationship between perfectionistic concerns and social anxiety was mediated by negative 

interpretation bias. In contrast, negative-self imagery and post-event processing did not mediate this 

relationship. Perfectionistic strivings predicted perfectionistic concerns in the cross-lagged panel model, 

but this effect was not significant in the mediator model. Furthermore, perfectionistic strivings predicted 

post-event processing. 

The Direct Relationships Between Social Anxiety and Perfectionistic Concerns 

 In contrast with evidence from previous longitudinal studies (Damian et al., 2017; Gautreau et 

al., 2015; Levinson & Rodebaugh, 2016), social anxiety did not directly predict perfectionistic concerns, 

nor did perfectionistic concerns directly predict social anxiety over time. It is crucial to note that despite 

the lack of direct effects over time, social anxiety and perfectionistic concerns were significant and 

moderately correlated at all time points. The vast majority of evidence for the relationship between 

social anxiety and perfectionistic concerns comes from cross-sectional designs (e.g., Cox & Chen, 2015; 

Levinson et al., 2015; Levinson et al., 2013; S. P. Mackinnon et al., 2014; Nepon et al., 2011; Newby et 

al., 2017; Rukmini et al. , 2014; Scott et al., 2014; Shikatani et al., 2015), which demonstrated similar 

findings to the correlations seen in the current study. Taken together, these results could indicate that 

social anxiety and perfectionistic concerns co-occur, but do not directly lead to one another over time. 

Nonetheless, the previous longitudinal findings showing significant direct effects cannot be discounted, 

but perhaps these contrasting results can be explained by differences in samples and methods. 
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One plausible explanation is the difference in age groups between the current sample and those 

of Gautreau et al. (2015), Levinson and Rodebaugh (2016), and Damian et al. (2017). Both Levinson and 

Rodebaugh (2016) and Gautreau et al. (2015) recruited undergraduate samples; in Levinson and 

Rodebaugh (2016), participants had a median age of 18.00 (SD = 1.05) and in Gautreau et al. (2015) the 

sample had a mean age of 20.87 (SD = 4.08). In Damian et al. (2017), the sample was composed of early-

to-late adolescents (M = 15.90, SD = 1.80). In contrast, the sample in the current study spanned a larger 

age-range (18-66 years), and participants were on average older (M =29.09, SD = 9.56). Social anxiety 

disorder has an early onset, with 80% of inflicted individuals developing symptoms by the age of 20 

(Ruscio et al., 2008; M. B. Stein & Stein, 2008). Perfectionism may also have an early onset, as previous 

studies have demonstrated it affects children (Damian et al., 2017) and it is often seen as a precursor to 

other disorders that develop in adolescence (e.g., eating disorders; Shafran et al., 2002). The current 

study aimed to provide preliminary evidence in a general sample, but perhaps the direct relationships 

between social anxiety and perfectionism can only be seen while these issues are still developing. 

Congruently, the current study saw high trait stability for social anxiety and perfectionism dimensions, 

indicating that perhaps these issues had already generally developed and stabilised. Post-hoc 

comparisons of adolescents and adults were not possible in the current study, as only 12 participants 

were aged 18 or 19. Due to this very small subgroup, the cross-lagged panel model could not be fitted 

for multigroup comparisons. Although the current study was unable to address this issue, the 

discrepancy in results between the current and previous studies raises the question of whether direct 

relationships between social anxiety and perfectionism are dependent on age, which future studies 

should investigate. 

 An alternative explanation for the differences in results between the current and previous 

studies may be the measurements used for perfectionism and social anxiety. The most evident 

difference was in the study by Damian et al. (2017), who measured general symptoms of anxiety using 
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the SCARED tool (Birmaher et al., 1997). This measure included a social anxiety disorder subscale, but 

also other forms of anxiety, such as panic disorder and separation anxiety disorder. Although their study 

was informative of the potential longitudinal relationship between perfectionism and anxiety, it is not 

possible to distinguish the unique effect of social anxiety from the results.  

In the same vein, Gautreau et al. (2015) measured self-critical perfectionism, which as 

aforementioned, is a concept similar to perfectionistic concerns. For example, a key feature of 

perfectionistic concerns is excessive self-criticism and scrutiny (Sirois & Molnar, 2016). Although these 

perfectionism dimensions are similar, their measurement is not identical. In Gautreau et al. (2015), the 

measurement of self-critical perfectionism consisted of the Self-Criticism subscale of the Depressive 

Experiences Questionnaire (Bagby et al., 1994) alongside measures of perfectionistic concerns (i.e., 

items from the Concerns over Mistakes and Doubts About Actions subscales). Hence, the most salient 

difference was the use of the Self-Criticism subscale in Gautreau et al. (2015), and it is possible that the 

effects seen in their study were due to the use of this subscale. Indeed, the Self-Criticism subscale has 

been shown to be highly associated with social anxiety. In a study comparing features of social anxiety 

disorder (i.e., low self-esteem, low self-efficacy, high self-criticism, and high dependency), Iancu et al. 

(2015) demonstrated that high self-criticism, as measured by the Self-Criticism subscale, had a strong 

association with social anxiety, compared to the other measures. Hence, it is possible that the Self-

Criticism subscale accounted for the relationship between social anxiety and self-critical perfectionism 

found by Gautreau et al. (2015). 

 In Levinson and Rodebaugh’s (2016) study, the measurement of perfectionistic concerns 

consisted of the Concern over Mistakes, Doubts about Actions, Parental Criticism, and Parental 

Expectations subscales, and hence, was closer to the current study’s perfectionistic concerns composite. 

However, as aforementioned, Levinson and Rodebaugh (2016) used a measure of social anxiety which is 

specific to social interactions, whereas the current study used a broader measure of social anxiety 
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encompassing various symptoms. It is unclear why perfectionistic concerns would predict social 

interaction anxiety specifically, but not the more general symptoms of social anxiety measured in the 

current study. One possibility is the context of Levinson and Rodebaugh’s (2016) study. The primary aim 

of their study was to investigate the relationship between eating disorder symptoms and social anxiety. 

Risk factors hypothesised to be shared by both these issues, such as perfectionism, were also measured. 

Although Levinson and Rodebaugh (2016) did not use a clinical sample, a high percentage of participants 

had symptoms of eating disorders in the clinical range: up to 13.3% of participants depending on the 

measure, whereas the 12-month prevalence of eating disorders in young women is around 0.4% to 1.5% 

(Hoek, 2006). It is possible that the direct relationship between perfectionistic concerns and social 

interaction anxiety seen in their study was relevant in the context of eating disorders. Individuals with 

eating disorders fear having their appearance evaluated (Levinson et al., 2013). As such, for individuals 

with symptoms of eating disorders, the excessive importance to meet others’ standards in 

perfectionistic concerns may lead to anxiety about interacting with others (where one’s appearance may 

be evaluated against others’ standards). 

 Therefore, the current and previous studies differed in various ways, which may account for the 

differences in results. Nonetheless, some limitations of the current study may also have contributed to 

the lack of significant longitudinal relationships between social anxiety and perfectionistic concerns. 

These are addressed in more detail in a subsequent session. 

 The Direct Relationships Between Social Anxiety and Perfectionistic Strivings 

The lack of relationships between social anxiety and perfectionistic strivings were congruent 

with previous longitudinal findings, which showed no significant relationships between these constructs 

(Damian et al., 2017; Levinson & Rodebaugh, 2016). There were small positive correlations between 

social anxiety and perfectionistic strivings within each wave, but these were mostly not significant across 
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waves. Taken together, these results demonstrate that social anxiety can co-occur with perfectionistic 

strivings but overall, these constructs do not influence each other over time.  

Social anxiety and perfectionistic strivings share extremely high standards for performance, 

which are imposed by the self (Clark, 2001; Gautreau & Thompson, 2010). Individuals with social anxiety 

perceive their ability to attain these standards as lacking (Clark, 2001), whereas individuals high in 

perfectionistic strivings continuously strive to achieve these standards (Gautreau & Thompson, 2010). A 

direct examination of standard-setting and achievement in individuals with social anxiety and those high 

in perfectionistic strivings is currently lacking, but previous evidence supports the idea that this 

difference is a point of diversion between social anxiety and perfectionistic strivings (Shumaker & 

Rodebaugh, 2009).  

For example, individuals with social anxiety both expect to perform poorly in social situations 

and have actual deficits in some social performances (e.g., during a conversation) compared to non-

socially anxious individuals (Voncken & Bögels, 2008). Furthermore, individuals high in social anxiety 

tend to engage in avoidance and have more difficulty in achieving goals than non-socially anxious 

individuals (Goodman et al., 2019). Hence, social anxiety has negative implications for goal pursuit 

(Goodman et al., 2019). In contrast, those high in perfectionistic strivings are highly motivated to engage 

in social settings in order to achieve their goals (Abdollahi, 2019; Levinson et al., 2013). These 

propositions are indicative of a distinction between social anxiety and perfectionistic strivings: whereas 

individuals with social anxiety perceive and at times demonstrate shortcomings in attaining self-imposed 

standards, those high in perfectionistic strivings have high self-determination in achieving such 

standards. Hence, this distinction may contribute to the lack of an association between social anxiety 

and perfectionistic strivings. 

The Direct Relationships Between Perfectionistic Concerns and Perfectionistic Strivings 
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 Although the current study did not focus on the relationships between perfectionistic concerns 

and perfectionistic strivings, model testing showed that perfectionistic strivings directly predicted 

perfectionistic concerns in the cross-lagged panel model. This finding indicates that the striving for self-

imposed standards leads to self-criticism and fears of not meeting the standards of others over time. 

However, this direct relationship was not seen in the mediation model. It is unclear whether this is due 

to a difference in time lags (i.e., three months in the cross-lagged panel model and six months in the 

mediation model) or the inclusion of cognitive biases in the mediation model. Nonetheless, these 

findings provide interesting implications for research into perfectionism, namely how perfectionistic 

concerns and perfectionistic strivings influence each other over time and indeed, whether one 

dimension may contribute and/or evolve into another. Although some debate exists regarding the 

relationships between perfectionistic concerns and perfectionistic strivings (Gäde et al., 2017; Hill, 2014, 

2017; Stoeber et al., 2020), perfectionism research has generally focused on: 1) how these dimensions 

relate to other variables, and 2) how one dimension differs from the other in their relationships to other 

variables. Findings of the current study indicate that longitudinal data may provide information on the 

relationship between the two dimensions and consequently, have implications for the two-factor 

framework of perfectionism. 

The Mediating Role of Cognitive Biases on the Relationships Between Social Anxiety and 

Perfectionism Dimensions 

Negative Interpretation Bias 

Negative interpretation bias emerged as a mediator in two pathways: social anxiety at Time 1 to 

Time 3, and perfectionistic concerns at Time 1 to social anxiety at Time 3. Specifically, findings indicate 

that both social anxiety and perfectionistic concerns contribute to negatively biased interpretation of 

ambiguous cues from others in social situations, which in turn, contribute further to social anxiety. 
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Cognitive models of social anxiety (Clark, 2001; Heimberg et al., 2014) posit that during social situations, 

assumptions about the self and the world (e.g., ‘If I say something wrong, people will think I am stupid’) 

are activated, and this causes individuals to focus on ambiguous social cues and to negatively interpret 

such cues. Hence, social anxiety may contribute to negative interpretation bias in this manner. Similarly, 

perfectionistic concerns likely contribute to negatively biased interpretation as perfectionistic 

individuals show hypervigilance towards threat evaluations from others and have a tendency to 

catastrophise the consequences of evaluation (Flett et al., 2017; Shafran et al., 2002; Shafran et al., 

2018). In turn, interpreting the ambiguity of a social event in a negative manner strengthens socially 

anxious individuals’ assumptions about the world and the self, further consolidating their social anxiety 

(Clark, 2001; Heimberg et al., 2014; Hirsch et al., 2016).  

The mediation effect of negative interpretation bias between social anxiety at Time 1 and Time 

2 is congruent with propositions from cognitive models of social anxiety (Clark, 2001; Heimberg et al., 

2014) supporting the maintenance role of this bias in social anxiety. Similarly, the direction of the 

mediation effect between perfectionistic concerns and social anxiety is in line with propositions from 

the extended conceptual model of perfectionism and social anxiety (Flett & Hewitt, 2014) and previous 

studies in the area (e.g., Abdollahi et al., 2019; DiBartolo et al., 2007), which outline that perfectionistic 

concerns contribute to social anxiety through an effect on cognitive biases. However, the current study 

provides novel information to this body of literature, by providing evidence of the relationships between 

negative interpretation bias and perfectionistic concerns in the context of social anxiety, which has 

neither been explicitly proposed in theory nor tested in previous studies.  

The effect of perfectionistic concerns on social anxiety through negative interpretation bias was 

modest in size, but importantly, it was significant when accounting for the trait stability of social anxiety. 

Taken together with previous evidence showing direct relationships between social anxiety and 

perfectionistic concerns in younger age groups, the findings of the current study suggest that perhaps 
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social anxiety and perfectionism are largely established and do not directly influence each other after 

adolescence, but perfectionistic concerns only contribute to the maintenance of social anxiety through 

an effect on negative interpretation bias in adulthood. 

Negative interpretation bias did not have a direct relationship with perfectionistic strivings, nor 

did it play a mediating role in any relationships involving perfectionistic strivings. Previous studies 

investigating biased interpretation in perfectionism (i.e., Dodd et al., 2019; Howell et al., 2019; Yiend et 

al., 2011) did not assess associations between interpretation bias and perfectionistic strivings; hence, 

the current study was the first to indicate that perfectionistic strivings are not related to negatively 

biased interpretation. Nevertheless, the current findings are congruent with previous research 

demonstrating that perfectionistic strivings are related to higher resilience to social evaluative threats 

compared to perfectionistic concerns (Abdollahi, 2019; Levinson et al., 2013; Lo & Abbott, 2019). 

Individuals high in perfectionistic concerns are negatively affected by others’ expectations and seek the 

approval of others (Bergman et al., 2007; Lo & Abbott, 2019), and hence, may be more sensitive to 

ambiguous cues regarding their social performance. In contrast, individuals high in perfectionistic 

strivings have self-imposed standards and engage in social interaction in order to achieve these 

standards, regardless of feedback from others (Abdollahi, 2019; Gautreau & Thompson, 2010). As such, 

perceived negative evaluation from others may not be as onerous to these individuals.   

A final consideration regarding negative interpretation bias refers to the measurement chosen 

to assess this cognitive bias in the current study. Previous research has established a multitude of 

assessments for interpretation bias, including questionnaires, sentence completion tasks, reaction time-

based tasks, and the facial expression interpretation task, among others (Chen et al., 2020). Negative 

interpretation bias questionnaires, particularly the Interpretation and Judgment Questionnaire used in 

the current study, are less psychometrically established than other types of measurements, such as 

computer-based scenarios presented in a laboratory environment. Nonetheless, the Interpretation and 
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Judgment Questionnaire does appear to have sound psychometric properties (Voncken et al., 2003) and 

was chosen as a convenient method of online measurement of negative interpretation bias. 

Nonetheless, the results seen in the current study require replication using other negative interpretation 

bias measurements, particularly laboratory-based assessments, which can yield a more accurate 

assessment of negative interpretation bias (Gonsalves et al., 2019). 

Negative Self-Imagery and Post-Event Processing 

 A significant direct path was seen from social anxiety at Time 1 to both negative self-imagery 

and post-event processing at Time 2, indicating that social anxiety contributes to these biases. These 

direct effects are congruent with parts of the cognitive models of social anxiety, which posit that 

negative self-imagery and post-event processing are part of the processing of information during and 

after social situations (Clark, 2001; Heimberg et al., 2014; Hofmann, 2007). The results are also in line 

with previous research showing direct relationships between social anxiety and negative self-imagery 

(e.g., Dobinson et al., 2020), and between social anxiety and post-event processing (e.g., Rowa et al., 

2014). These direct relationships add support to the propositions that: 1) socially anxious individuals 

tend to view themselves in social situations in a distorted manner and from an observer’s perspective; 

and 2) individuals with social anxiety engage in reviewing past social situations, focusing on negatively 

perceived details.  

However, negative self-imagery and post-event processing at Time 2 were not significantly 

related to social anxiety at Time 3. Negative self-imagery and post-event processing also did not play any 

mediating roles in the relationships between social anxiety and perfectionism dimensions. Hence, the 

current findings did not support theory from cognitive models of social anxiety which suggest these 

cognitive biases maintain social anxiety (Clark, 2001; Heimberg et al., 2014; Hofmann, 2007), nor 

previous findings that make similar propositions (e.g., Hirsch et al., 2003). Instead, the current findings 
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suggest that social anxiety contributes to negative self-images and post-event processing, but that these 

biases do not contribute to the maintenance of social anxiety over time. Furthermore, the findings 

contradict perfectionism cognition theory (Flett et al., 2017) and previous studies (e.g., Lee et al., 2011; 

O’Connor et al., 2007), as negative self-imagery and post-event processing had no direct relationships 

with perfectionistic concerns. As these cognitive biases did not have a significant mediator role in the 

relationships between perfectionistic concerns and social anxiety, the findings also are incongruent with 

propositions from the extended conceptual model of perfectionism and social anxiety.  

Nonetheless, a direct relationship was seen from perfectionistic strivings to post-event 

processing. As reviewed above, previous studies examining this perfectionism dimension and post-event 

processing have yielded inconsistent results: some have found no significant relationships between 

perfectionistic strivings and post-event processing (e.g., Abdollahi, 2019; Di Schiena et al., 2012), and 

others have found these variables to be positively correlated (e.g., Nepon et al., 2011; O’Connor et al., 

2007). In the current study, results indicate that perfectionistic strivings contribute to the rumination of 

negative details of past social events, in line with suggestions that self-imposed high standards lead 

individuals to have repetitive, automatic thoughts regarding possible past failures (Levinson et al., 2013).  

Limitations 

 The results of the current study should be interpreted in light of several limitations. First, the 

high rates of attrition resulted in a relatively small sample, despite multiple attempts to increase 

completion of all waves. In the current study, mediational pathways were adequately powered and data 

was likely missing completely at random, which indicate that biases in estimations are unlikely (Button 

et al., 2013; Newsom, 2015). Nonetheless, attrition was likely the cause for the inflated RMSEA value in 

the mediation model, as small samples in conjunction with small degrees of freedom often result in poor 
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RMSEA performance (Kenny et al., 2015). Hence, the current results should be considered as 

preliminary, and replication in a larger sample is warranted.  

 Second, the tools used to measure negative self-imagery and post-event processing potentially 

introduced memory biases to these variables. In order to measure these cognitive biases in relation to a 

social event relevant to participants’ circumstances, participants were asked to recall an event that had 

happened up to six months prior to completing a survey. The majority of participants picked a scenario 

that had caused high levels of anxiety, and thus these measures were likely representative of situations 

that would lead to increased negative self-imagery and post-event processing. However, the potentially 

long period of time between the event and the survey may have introduced biases, as participants relied 

on memories of events from up to six months prior, to be able to respond to the negative self-imagery 

and post-event processing questions. As reviewed by Clark and McManus (2002), individuals high in 

social anxiety have poor memory of social situations, compared to non-socially anxious individuals. The 

current sample had high levels of social anxiety (M = 40.56 - 39.04, SD = 12.81 – 15.31 across waves); 

average scores were well above the clinical cut-off of 19 on the Social Phobia Inventory (Connor et al., 

2000). Hence, it is likely that memory biases may have contributed to an unreliable measurement of 

negative self-imagery and post-event processing, which may have contributed to the lack of significant 

direct relationships between these cognitive biases and perfectionistic concerns, as well as the lack of 

evidence for significant mediator roles. Future studies should ask participants to recall more recent 

social scenarios. Alternatively, future studies may administer a social task (such as a social interaction or 

speech task) and measure cognitive biases in relation to this task. Engaging in a specific social situation 

will likely lead to the consistent activation and uniform measurement of cognitive biases across all 

participants. 

Relatedly, all measures used in the current study were self-report, which are vulnerable to lack 

of insight or response bias. Furthermore, the relationships between social anxiety and perfectionism 
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dimensions have shown differences depending on who is reporting (i.e., self or third-party informant; 

Levinson et al., 2015). Hence, it may be informative to collect longitudinal data from multiple parties in 

future studies. This may be particularly useful when examining the relationships between perfectionistic 

strivings and social anxiety, as individuals high in perfectionistic strivings appear not to perceive their 

own high standards (Levinson et al., 2015).  

 Third, although longitudinal data is useful in determining the directionality of relationships, 

causal inferences cannot be drawn from the present results. Other psychopathologies (e.g., depression, 

eating disorders; Levinson & Rodebaugh, 2016; Shafran et al., 2002) and cognitive biases (e.g., 

anticipatory event processing; Scott et al., 2014) are associated with social anxiety and perfectionism. 

These variables may be an underlying cause or shared risk factor for the relationships seen in the 

current study. Likewise, the current study tested cognitive biases as mediators of the relationships 

between social anxiety and perfectionism, based on the extended conceptual model of perfectionism 

and social anxiety (Flett & Hewitt, 2014). However, it is acknowledged that evidence exists also showing 

the role of cognitive biases as precursors to psychopathology (Gotlib & Krasnoperova, 1998; Waters et 

al., 2008). Based on the present results, it is not possible to rule out the potential role of cognitive biases 

as vulnerability factors for the development of social anxiety and perfectionism. Future research should 

focus on other configurations of the longitudinal relationships among social anxiety, perfectionism 

dimensions, and cognitive biases. 

Clinical and Theoretical Implications 

 Limitations notwithstanding, the findings of the current study have a number of clinical and 

theoretical implications. First, the results highlight the importance of testing longitudinal relationships in 

both directions. This point was also made by Gautreau et al. (2015), who aimed to rule out competing 

explanations by testing relationships between social anxiety and perfectionism in both directions. The 
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current study reinforced this premise, by showing that negative interpretation bias mediated the 

relationship from perfectionistic concerns to social anxiety, but not from social anxiety to perfectionistic 

concerns.  

As negative interpretation bias was a mediator of the relationships between perfectionistic 

concerns and social anxiety, and social anxiety over time, it appears that negative interpretation bias is a 

maintenance factor of social anxiety. These findings suggest that a time and cost-effective way of 

treating social anxiety may be to target negative interpretation bias. Negative interpretation bias has 

been identified as a transdiagnostic factor across multiple disorders (Hirsch et al., 2016), and 

interpretation bias modifications have been shown to help individuals with social anxiety (Amir & Taylor, 

2012; Beard & Amir, 2008) and perfectionism (Dodd et al., 2019). The usefulness of these modifications 

for social anxiety and perfectionism simultaneously has not been tested but the results of the present 

study indicate this could be a potential avenue for treatment.  

Cognitive models of social anxiety propose that cognitive biases, including negative 

interpretation bias, maintain social anxiety. As such, the findings of the current study provide support 

for these theoretical models. Moreover, the results provide evidence of the relationship between 

perfectionistic concerns and negative interpretation bias. Previously, perfectionism has only been 

investigated in relation to perfectionistic interpretation bias, and not the socially related form of 

negative interpretation bias measured in the current study. Hence, a growing body of evidence shows 

relationships between perfectionistic concerns and different forms of interpretation bias. Accordingly, 

this evidence should inform theoretical models of perfectionism, namely perfectionism cognition theory 

(Flett et al., 2017), the cognitive behavioural model of perfectionism (Shafran et al., 2018), and the 

extended conceptual model of perfectionism and social anxiety (Flett & Hewitt, 2014), which do not 

explicitly include negative interpretation bias. Although further testing of the current findings is 
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required, the information regarding the relationships between perfectionistic concerns and negative 

interpretation bias may be useful in future revisions of these models. 

Similarly, the results contribute to the understanding of biased information processing in 

perfectionistic strivings. Specifically, it appears that perfectionistic strivings are not associated with 

cognitive biases that relate to perceived evaluations from others, such as negative interpretation bias 

(measured in the current study as the interpretation of ambiguous cues from others in social situations) 

and negative self-imagery (the negative mental image of oneself as seen by others). In contrast, 

perfectionistic strivings were a significant predictor of post-event processing, which in the current study 

was measured mainly in relation to appraisals of one’s own performance (e.g., ‘did you criticize yourself 

for your behaviour in the situation?’). These findings are reflective of propositions from the 2 x 2 model 

of dispositional perfectionism (Gaudreau & Thompson, 2010) and other research on perfectionism, 

which outline that perfectionistic strivings are concerned with internalised, self-imposed high standards 

for performance, rather than a preoccupation with evaluations from others (Abdollahi, 2019; Levinson 

et al., 2013; Lo & Abbott, 2019; Stoeber, 2017a). These propositions may be useful in future theory 

development and research on the relationships between cognitive biases and perfectionistic strivings.  

Conclusion 

 The current study provided preliminary evidence of the longitudinal relationships among social 

anxiety, perfectionism dimensions, and cognitive biases. Results indicate that perfectionistic concerns 

contribute to social anxiety over time, but only through an effect on negative interpretation bias. 

Negative interpretation bias appears to be a maintenance factor of social anxiety, as outlined in 

cognitive models of social anxiety. Negative self-imagery and post-event processing appeared to be a 

consequence of social anxiety but did not play any mediator roles in the current study, nor were these 

cognitive biases related to perfectionistic concerns. Furthermore, perfectionistic strivings were related 
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to perfectionistic concerns (in a model not including cognitive biases) and post-event processing. Due to 

a number of identified limitations, future studies should seek to replicate and extend the present 

findings. Nonetheless, the current study provided important and novel evidence that may have clinical 

and theoretical utility in the area of social anxiety and perfectionism.  
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Chapter 3 

Study 2: Short-Term Longitudinal Relationships Among Social Anxiety, Perfectionism Dimensions, and 

Cognitive Biases in the Context of a Social Interaction Task. 

In the previous chapter, the temporal and directional relationships among social anxiety, 

perfectionism dimensions, and cognitive biases were investigated. There were two crucial findings: 1) 

negative interpretation bias was a mediator of the relationship between perfectionistic concerns and 

social anxiety, and 2) in contrast with theories and research presented in Chapters 1 and 2, there were 

no direct relationships between social anxiety and the perfectionism dimensions. These results, 

although partially unexpected, provided key preliminary information on the relationships among social 

anxiety, perfectionism dimensions, and cognitive biases. The current study aimed to further investigate 

these relationships. In particular, it sought to address some of the limitations identified in Chapter 2. 

The design of Study 1, and that of previous longitudinal studies (Damian et al., 2017; Gautreau 

et al., 2015; Levinson & Rodebaugh, 2016) on social anxiety and perfectionism, included a lag of three to 

six months between waves, and thus provided paramount information on the long-term relationships 

between social anxiety and perfectionism. However, such long-term designs cannot provide information 

on the short-term variations in the relationships between variables (McGrath et al., 2012). Effect sizes 

may vary in function of the length of the lags between waves (Cole & Maxwell, 2003). For example, 

cross-lagged effects between stable trait variables (such as social anxiety and perfectionism) tend to 

diminish with larger time intervals (Dormann & Griffin, 2015). As such, the current chapter aimed to 

investigate this proposition by examining the relationships among social anxiety, perfectionism 

dimensions, and cognitive biases in a short-term longitudinal design. Another limitation of Study 1 was a 

high attrition rate, which likely occurred due to the extensive time commitments of the survey (i.e., 

measuring multiple variables at every time point would have incurred a time burden on participants), 
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and the large intervals between measurements, which may have led to a loss of contact or loss of 

interest from participants. The short-term design of the current study aimed to address these 

limitations. In addition, as suggested by Dormann and Griffin (2015), and Stoeber (2017b), short-term 

longitudinal designs provide higher statistical power for investigating longitudinal relationships. 

Compared to studies with longer measurement intervals, short-term term designs are less likely to be 

affected by unmeasured variables (Dormann & Griffin, 2015), such as life events or stress, and thus may 

produce more reliable estimates. Hence, Study 2 employed a two-week time frame.  

Furthermore, the current study addressed the relationships among social anxiety, perfectionism, 

and cognitive biases in the context of a social interaction task. Following Alden et al. (2008), participants 

were paired up and asked to interact for five minutes by introducing themselves. Negative self-imagery 

and post-event processing were then measured in relation to this interaction. In Study 1, participants 

were asked to remember a situation from a list of social scenarios and then respond to the measures of 

negative self-imagery and post-event processing in relation to this scenario. As identified in Chapter 2, 

this was a limitation as it relied on participants’ memories of events that had occurred up to six months 

prior to the survey. This limitation is addressed in the current study, as the social interaction task 

provided a measure of negative self-imagery and post-event processing in relation to a specific social 

event that was the same for all participants. As reviewed in Chapter 1, cognitive models of social anxiety 

(Clark, 2001), propose that beliefs formed in early life give rise to cognitive biases when an individual 

enters a specific situation. Based on these theories, it was expected that having participants engage in a 

specific social situation in the same condition would lead to the consistent activation and uniform 

measurement of cognitive biases across the sample. Furthermore, measuring these variables in relation 

to a social situation would yield a more accurate understanding of the nature of these situation-specific 

cognitive biases. 
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In addition, the current study employed two forms of negative interpretation bias measures: the 

Interpretation and Judgement Questionnaire (as used in Study 1; Voncken et al., 2003) and the Word 

Sentence Association Paradigm (WSAP; Beard & Amir, 2008). These two measures were used to capture 

different aspects of interpretation bias: the Interpretation and Judgement Questionnaire provides 

information on participants’ interpretations of ambiguous social events, whereas the computer-

administered WSAP provides individuals’ reaction times and rates of endorsement to benign or threat 

resolutions to ambiguous stimuli. Although interpretation bias measures such as the Interpretation and 

Judgement Questionnaire (often referred to as ‘offline’ measures) are shown to be empirically 

supported, these measures differ from their ‘online’ counterparts such as the WSAP, which are less 

prone to response biases (Gonsalves et al., 2019). Online measures capture interpretation bias instantly 

as participants are presented with ambiguous scenarios, and participants’ time taken to react to these 

scenarios is recorded (Gonsalves et al., 2019). In contrast, offline measures such as the Interpretation 

and Judgement Questionnaire capture interpretation bias based on rank-ordering, allowing participants 

to imagine themselves in a described scenario and asking them to identify the most likely explanation to 

the scenario, without timed measurements. Given the differences between online and offline measures, 

previous research has recommended using both types of assessments (Huppert et al., 2003). 

Accordingly, Study 2 aimed to test whether the results of Study 1, which showed that negative 

interpretation bias as measured by the Interpretation and Judgement Questionnaire was a mediator of 

the relationship between perfectionistic concerns and social anxiety, can be generalised to other forms 

of interpretation bias measures.  

In addition to providing a measurement relating to threat endorsement (i.e., negative 

interpretation bias), the WSAP also measures benign endorsements, and hence provides an assessment 

of positive interpretation bias. However, in the current study, only threat endorsement percentages and 

latency were analysed. Although previous research suggested that individuals with social anxiety lack 
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positively biased interpretations (Chen et al., 2020), others have suggested that positive interpretation 

bias is negatively related to other issues such as general negative affect, and only marginally related to 

social anxiety (e.g., r = -.22; Huppert et al., 2003). As such, positive interpretation bias may only be 

modestly related to social anxiety. Given that the present study already focuses on three cognitive 

biases, positive interpretation bias was not included in analyses as to avoid adding further complexity to 

the mediation models. 

As discussed in Study 1, the age of the sample may have contributed to the lack of significant 

direct relationships between social anxiety and perfectionistic concerns, in contrast to findings of other 

longitudinal studies (i.e., Damian et al., 2017; Gautreau et al. 2015; Levinson & Rodebaugh, 2016). 

Specifically, participants in Study 1 were on average older (M = 29.09, SD = 9.56), compared to samples 

of other longitudinal studies (e.g., M = 20.87, SD = 4.08 in Gautreau et al., 2015; Mdn = 18.00, SD = 1.05 

in Levinson & Rodebaugh, 2016). As social anxiety and perfectionism appear early in life (Damian et al., 

2017; Ruscio et al., 2008; M. B. Stein & Stein, 2008), it was suggested that participants in Study 1 had 

already largely developed and stabilised symptoms of social anxiety and perfectionism, and as such, 

these issues were no longer affecting one another directly. In accordance with the samples of Gautreau 

et al. (2015), and Levinson and Rodebaugh (2016), the current study recruited an undergraduate sample 

to test the direct relationships between social anxiety and perfectionism in a sample of similar age to 

that of previous studies.  

As in Study 1, the current study did not impose a social anxiety level criterion for recruiting 

participants. Although information on the relationships among social anxiety, perfectionism dimensions, 

and cognitive biases in a clinical sample may be useful in future studies, the current study aimed to 

further investigate the results of Study 1 and to extend and compare these results to a short-term 

longitudinal design and in the context of a social interaction task. Hence, in order to compare and 
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contrast the results of Study 1 with the results of the present study, participants with varying levels of 

social anxiety were included in the sample. 

As for Study 1, the current study made no a priori assumptions of the directionality of the 

relationship between social anxiety and perfectionism dimensions, and cognitive biases were again 

investigated as mediators. In line with the aims of the current study, to alleviate participant burden and 

increase participant retention, each cognitive bias measurement was administered only once (as 

opposed to Study 1, which measured these biases at three time points; see details in Figure 3.1). 

Although negative-self-imagery and post-event processing did not play any mediating roles in Study 1, 

these variables were again included in the current study, but using an improved measurement. 

Specifically, the current study tested whether these variables would have a mediator role when 

measured in relation to a specific social situation.  

Method 

Participants 

 One hundred and four participants (women = 84, Mage = 22.88, SDage = 6.17, age-range = 18 - 53 

years) were recruited from the Flinders University Research Participation System in South Australia. 

Sixty-six first-year undergraduate psychology students earned course credit, and 38 university students 

from other degrees were remunerated with $20. The study was advertised as investigating the 

relationships among perfectionism, social anxiety, and thinking styles in a specific social situation. 

Participants were informed that the study contained four parts to be completed over the course of two 

weeks and a day, and that they would be paired up for a five-minute ‘getting acquainted’ task in Part 2. 

Participants were required to be at least 17 years old, to be able to provide their own informed consent, 

and to be fluent in English, so as to understand instructions and engage in the social interaction task.  

Sample Size Calculation 
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Power calculations were performed to determine sample size using sample size suggestions for 

longitudinal mediation (Pan et al., 2018). Further details were outlined in Chapter 2. Based on large 

effect sizes found for correlations from previous studies between social anxiety and cognitive biases 

(e.g., negative interpretation bias in Chen et al., 2020), and between perfectionism and cognitive biases 

(e.g., interpretation bias in Yiend et al., 2011), it was determined that a sample size of 37 participants 

was required for bootstrap analyses with two repeated observations. 

Design and Procedure 

 The study consisted of four parts, which were completed over the course of two weeks and a 

day. Parts 1, 3, and 4 were completed online. Participants were sent an email with a link to the survey 

on the night before they were due to complete a given part. Participants who did not complete a given 

part were reminded to do so the following morning. All questionnaires were hosted on Qualtrics. Part 2 

was completed in the laboratory and during this part, participants were paired up. Based on the social 

interaction task by Alden et al. (2008), participants were asked to engage in a five-minute, open-ended 

‘getting acquainted’ interaction task in their pair. Participants were given the following instructions: ‘I 

would now like you to introduce yourself to your partner. Please take turns in the next five minutes to 

introduce yourselves. Once five minutes have passed, I will ask you to stop’. Participants who could not 

be paired with another participant (e.g., because only one participant signed up for a particular timeslot) 

completed the social interaction task with a volunteer research assistant, who was also an 

undergraduate student and introduced herself as such. The design of the study and the questionnaires 

and tasks completed in each part can be seen in Figure 3.1. The lag between Part 1 and Part 2 was, on 

average, 8.62 days (SD = 3.63); between Part 2 and Part 3, 1.70 days (SD = 0.76); and between Part 3 and 

Part 4, 6.33 days (SD = 2.20). The study was approved by the Flinders University Social and Behavioural 

Research Ethics Committee. 
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Figure 3.1 

Design of Study 2 

 

Note. MPS = Multidimensional Perfectionism Scale. FMPS = Frost Multidimensional Perfectionism Scale. 

SPIN = Social Phobia Inventory. STAI-S = State Trait Anxiety Inventory – State Form. IJQ = Interpretation 

and Judgement Questionnaire. ASC = Appraisal of Social Concerns. WSAP = Word Sentence Association 

Paradigm. E-PEPQ = Extended Post-Event Processing Questionnaire. Questionnaires within the same 

column were counterbalanced to avoid biased responses. 

 

Materials 

Social Anxiety 

Participants’ levels of social anxiety were measured using the Social Phobia Inventory (Connor et 

al., 2000), as used in Study 1. Internal consistency for the Social Phobia Inventory in the present sample 

was excellent at Part 1 (α = .93) and Part 4 (α = .95). 

Perfectionistic Concerns and Perfectionistic Strivings 

As in Study 1, the Frost Multidimensional Perfectionism Scale (Frost et al., 1990) and the 

Multidimensional Perfectionism Scale MPS (Hewitt et al., 1991) were used to measure perfectionism 

dimensions. Internal consistency was excellent for the Frost Multidimensional Perfectionism Scale at 
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Part 1 (α = .94) and Part 4 (α = .95) and good for the Multidimensional Perfectionism Scale at Part 1 (α = 

.88) and Part 4 (α = .89). As in Study 1, scores of the Multidimensional Perfectionism Scale’s Self-

Oriented Perfectionism subscale and the Frost Multidimensional Perfectionism Scale’s Personal 

Standards subscale were added to form a perfectionistic strivings composite, and scores of the 

Multidimensional Perfectionism Scale’s Socially Prescribed Perfectionism subscale was combined with 

the Frost Multidimensional Perfectionism Scale’s Concern Over Mistakes and Doubts about Actions and 

Parental Expectations and Criticism subscales. As the Frost Multidimensional Perfectionism Scale and 

Multidimensional Perfectionism Scale are rated on a five- and seven-point scale, respectively, the scores 

of all subscales were transformed into standard scores prior to being added. 

Negative Self-Imagery 

The Appraisal of Social Concerns (Telch et al., 2004; Appendix J) used to measure self-imagery in 

Study 1 was modified in relation to the social interaction task. Participants were given the following 

instructions prior to the questionnaire: ‘Thinking about the interaction task you just participated in, 

please use the scale below (0 – 100) to rate how concerned you felt about the following things 

happening’. Participants were then asked to respond to the 20 items of the Appraisal of Social Concerns 

regarding negative perceptions of the self in regards to the social interaction task. Internal consistency 

in the present sample was excellent (α = .96). 

Post-Event Processing 

The Extended Post-Event Processing Questionnaire (Rachman et al., 2000; later revised by Fehm 

et al., 2008 and Q. J. J. Wong, 2015; Appendix K) used in Study 1 was modified to measure post-event 

processing in relation to the social interaction task. The original E-PEPQ asks participants to identify a 

social situation that has caused anxiety, discomfort, or shame, from a list of possible options. However, 

in the present study this sentence was replaced by the following instruction, which was added before 
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the questionnaire: ‘Thinking about the interaction task you participated in yesterday, please use the 

scale below (0 – 100) to rate your thoughts over the past 24 hours’. Participants were then asked to 

respond to 15 questions in relation to the social interaction task (e.g., ‘I resist thinking about the event’), 

as in the unmodified version of the questionnaire. To give participants time to engage in processing after 

the event, the Extended Post-Event Processing Questionnaire was administered 24 hours after the social 

interaction task. Internal consistency in the present sample was excellent, α = .95.  

Negative Interpretation Bias 

The Interpretation and Judgement Questionnaire (as used in Study 1; Voncken et al., 2003) and 

the WSAP (Beard & Amir, 2008) were used to capture different aspects of negative interpretation bias. 

Internal consistency of the Interpretation and Judgement Questionnaire was excellent, α = .90. 

Word Sentence Association Paradigm. The WSAP was administered using Neurobehavioural 

Systems software. Participants were randomly allocated to one of two versions (A or B) of the task, each 

containing six practice trials and 76 experimental trials. Each trial consisted of the following steps: 1) a 

cross was displayed in the centre of the computer screen for 500 milliseconds to alert participants that a 

trial was beginning; 2) a word representing either a threat (e.g., ‘disappointed’) or a benign 

interpretation (e.g., ‘good looking’) was shown in the centre of the screen for 500 milliseconds; 3) an 

ambiguous sentence (e.g., ‘You are on a first date’) was shown until participants pressed the space bar 

to indicate that they had read it; and 4) participants were asked to press #1 on the keyboard if they 

believed the word and sentence were related, or #3 if they believed the word and sentence were not 

related. An example of a trial can be seen in Figure 3.2 and further examples of practice and 

experimental trials can be seen in Appendix L. Previous research has demonstrated good test-retest 

reliability for the WSAP (r = .71; Martinelli et al., 2014). Negative interpretation bias scores were 

determined based on the percentage of endorsed threat interpretations and response latency to 
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endorse threat interpretations. In accordance with Beard and Amir's (2009) protocol, WSAP trials with 

reaction times shorter than 50 milliseconds or longer than 2000 milliseconds were excluded from the 

final data (5.3% of trials) as reaction time outliers. 

 

Figure 3.2 

Example of WSAP Experimental Trial 

 

State Anxiety 

The State Trait Anxiety Inventory – State Form (Spielberger et al., 1983; Appendix M) was used 

to measure state anxiety before and after the social interaction task. The purpose of the social 

interaction task was not to manipulate state anxiety, but this measure was administered to capture any 

fluctuations in state anxiety. The 20 items of this questionnaire (e.g., ‘I feel worried’) are rated from 1 

(‘not at all’) to 4 (‘very much so’), with items 1, 2, 5, 8, 10, 11, 15, 16, 19, and 20 reverse coded. Item 

scores were summed, and higher scores reflected higher levels of state anxiety. Previous studies have 

demonstrated that the State Trait Anxiety Inventory – State Form has high internal consistency (α = .93; 

Spielberger et al., 1983) and good concurrent validity against other anxiety measures such as the 

Anxiety Scale Questionnaire (Spielberger et al., 1995). Internal consistency in the present sample was 

good at pre-task and excellent at post-task (αpre-task = .89, αpost-task = .91). 
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Data Analytic Plan 

Missing data analyses, data preparation, and descriptive statistical analyses were conducted in 

IMB SPSS version 26. A two-wave cross-lagged panel model and five path analyses models (i.e., mediator 

models) were tested using Mplus version 8.4 (Muthén & Muthén, 2017). As reviewed in Chapter 2, 

model fit was established using the following fit statistics: model chi-square (χ2/df  ≤ 2-3, p > .05), CFI (≥ 

.95), SRMR (≤ .08), and RMSEA (≤ .05 for good fit, ≤ .08 for acceptable fit) (Browne & Cudeck, 1993; Hu & 

Bentler, 1999; Kline, 2011; Tabachnick & Fidell, 2013). Indirect effects were estimated using 1000 bias-

corrected bootstrapped confidence intervals (Williams & MacKinnon, 2008), where significance was 

established if the 95% confidence interval (CI) did not cross zero. All variables were standardised prior to 

Mplus analyses (Goldsmith et al., 2018). 

Results 

Missing Data 

 One hundred and fifty-six participants completed the first part of the survey. Of those, 118 

(75.64%) completed the second part, 107 (68.59%) the third, and 104 (66.67%) the fourth part. Little's 

(1988) Missing Completely at Random test was used to compare participants who completed all parts 

and those who did not. Results indicated the data was likely missing at random, χ2 = 68.02, df = 53, p = 

.080.  

Data Preparation and Descriptive Statistics 

 Data was prepared according to recommendations by Kline (2011) and Field (2013). Variables 

were tested for normality based on skewness and kurtosis values, and outliers were assessed based on 

z-scores with absolute values above 3.29. Perfectionistic strivings at Part 1 and WSAP threat 

endorsement percentage contained one outlier each, which were treated by replacing the outlier’s 
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score to one unit above the next highest score. The Extended Post-Event Processing Questionnaire was 

deemed not normally distributed and treated with square root transformation. Linearity and 

homoscedasticity were established based on visual inspection of studentised residuals versus predicted 

values. No multicollinearity issues were found, based on VIF values below 10. Means and standard 

deviations of non-standardised scores and correlations among variables can be seen in Table 3.1. There 

were large positive correlations between the same variables assessed at various time points (e.g., social 

anxiety at Part 1 and Part 4). Most variables were positively correlated with one another, except for the 

latency variable (which was mostly not significantly related to other variables), perfectionistic strivings 

at Part 1 (which was not significantly correlated with the percentage of threat endorsements) and post-

event processing (which was not related to perfectionistic concerns at Part 1, nor with perfectionistic 

strivings at Part 1 and Part 4). 
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Table 3.1 

Means, Standard Deviations, and Correlations Among Variables 

 M SD 1. 2. 3. 4. 5. 6. 

1. Social Anxiety Part 1 29.91 14.11 -      

2. Social Anxiety Part 4 28.37 15.62 .83*** -     

3. Perfectionistic Concerns Part 1 0.00 18.64 .49*** .44*** -    

4. Perfectionistic Concerns Part 4 0.00 19.78 .49*** .49*** .80*** -   

5. Perfectionistic Strivings Part 1 0.00 10.40 .29** .22* .70*** .61*** -  

6. Perfectionistic Strivings Part 4 0.08 10.45 .35*** .32** .66*** .77*** .84*** - 

7. Negative Interpretation Bias (IJQ) 15.17 7.18 .29** .41*** .33** .37*** .23* .23* 

8. Threat Endorsement (%) 56.19 21.08 .50** .59*** .39*** .44*** .16 .27** 

9. Threat Endorsement Latency (ms) 543.88 250.15 -.06 -.07 .03 -.15 .02 -.11 

10. Negative Self Imagery 53.88 41.83 .63*** .71*** .41*** .42*** .29** .31** 

11. Post-Event Processinga 36.56 33.92 .47*** .54*** .17 .22* .10 .13 

12. State Anxiety Pre-Task 32.52 9.32 .45*** .44*** .26** .22* .09 .11 

13. State Anxiety Post-Task 29.95 9.73 .50*** .51*** .25* .26** .06 .08 
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 7. 8. 9. 10. 11. 12. 

8. Threat Endorsement (%) .31** -     

9. Threat Endorsement Latency (ms) -.01 -.19b -    

10. Negative Self Imagery .44*** .52*** .05 -   

11. Post-Event Processing .25* .39*** .04 .57***   

12. State Anxiety Pre-Task .25** .35*** .09 .41*** .46***  

13. State Anxiety Post-Task .24* .43*** .17 .54*** .51*** .61*** 

Note. IJQ = Interpretation and Judgement Questionnaire. ms = milliseconds. 

a = non-transformed values are reported for ease of interpretation. 

***p < .001, **p < .01, *p < .05, bp approached significance (p < .051) 
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Preliminary Analysis 

 A paired samples t-test was conducted to test the fluctuations in state anxiety before and after 

the task. Results showed a small decline in state anxiety from pre- (M = 32.52, SD = 9.31) to post-task (M 

= 29.95, SD = 9.73), t(103) = 3.09, p = .003, d = 0.27.  

Testing the Directionality Between Social Anxiety and Perfectionism Dimensions 

 A cross-lagged panel model including social anxiety, perfectionistic concerns, and perfectionistic 

strivings at Part 1 and Part 4 was conducted3. Two wave cross-lagged panel models have zero degrees of 

freedom and are just-identified (Hamaker et al., 2015), meaning fit indices cannot be computed. Results 

showed that all autoregressive paths were significant (see Table 3.2). Of all cross-lagged paths, only 

social anxiety at Part 1 significantly predicted perfectionistic concerns at Part 4. 

 

  

 
3 As in Study 1, the relationships between social anxiety and perfectionism dimensions were also tested separately 
in two separate cross-lagged panel models. Results of these additional analyses were similar to those presented in 
Table 3.2 and can be seen in Appendix N. 



98 
 

Table 3.2 

Direct Effect Estimates of Cross-Lagged Panel Model of Social Anxiety and Perfectionism Dimensions 

 
b SEb p 

Autoregressive paths    

 Social Anxiety P1 -> Social Anxiety P4 0.80 0.08 < .001 

 Perfectionistic Concerns P1 -> Perfectionistic Concerns P4 0.67 0.09 < .001 

 Perfectionistic Strivings P1 -> Perfectionistic Strivings P4 0.74 0.08 < .001 

Cross-lagged paths    

 Social Anxiety P1 -> Perfectionistic Concerns P4 0.13 0.07 .040 

 Social Anxiety P1 -> Perfectionistic Strivings P4 0.08 0.05 .216 

 Perfectionistic Concerns P1 -> Social Anxiety P4 0.13 0.08 .117 

 Perfectionistic Concerns P1 -> Perfectionistic Strivings P4 0.10 0.08 .221 

 Perfectionistic Strivings P1 -> Social Anxiety P4 -0.11 0.08 .144 

 Perfectionistic Strivings P1 -> Perfectionistic Concerns P4 0.10 0.08 .220 

 Note. b = unstandardized coefficient. SEb = standard error of the coefficients. P = Part. Bold text 

represents significant effects. 
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Mediational Pathways 

 Mediational pathways were tested in three models, each containing a different measure of 

negative interpretation bias: negative interpretation bias as measured by the Interpretation and 

Judgement Questionnaire (model a); the percentage of threat endorsements (model b); and threat 

endorsement latency (model c). All models contained social anxiety, perfectionistic concerns, and 

perfectionistic striving at Parts 1 and 4, as well as negative-self imagery and post-event processing. An 

example of the models can be seen in Figure 3.3, which displays model a. As can be seen in Table 3.3, 

models b and c had a good fit overall. Model a had an RMSEA value in the acceptable range but outside 

the good fit range, but other fit indices for these models indicated a good fit.  

 Testing of direct paths showed that in all models, social anxiety at Part 1 significantly predicted 

social anxiety at Part 4; perfectionistic concerns at Part 1 significantly predicted perfectionistic concerns 

at Part 4; and perfectionistic strivings at Part 1 significantly predicted perfectionistic strivings at Part 4. 

In all models, significant direct paths were seen from social anxiety at Part 1 to negative-self imagery 

and post-event processing, and from negative self-imagery to social anxiety at Part 4. Model a (Table 

3.4) showed no relationships between negative interpretation bias as measured by the Interpretation 

and Judgement Questionnaire and any other variables. In model b (Table 3.5), social anxiety at Part 1 

and perfectionistic concerns at Part 1 both significantly predicted the percentage of threat 

endorsements, and the percentage of threat endorsements significantly predicted social anxiety at Part 

4. Moreover, the path from the percentage of threat endorsements to perfectionistic concerns at Part 4 

approached significance. In model c (Table 3.6), threat endorsement latency showed no significant 

relationships with any other variables.  

 Testing of indirect effects showed that in all models, negative self-imagery partially mediated 

the relationship between social anxiety at Part 1 and social anxiety at Part 4. Models a (Table 3.7) and c 
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(Table 3.9) showed no other significant indirect effects. In model b (Table 3.8), the percentage of threat 

endorsements partially mediated the relationship between social anxiety at Part 1 and social anxiety at 

Part 4; social anxiety at Part 1 and perfectionistic concerns at Part 4; and perfectionistic concerns at Part 

1 and social anxiety at Part 4.  
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Figure 3.3 

Example of Mediator Model (Model a) 

 

Note. IJQ = Interpretation and Judgement Questionnaire. NSI = Negative Self-Imagery. PEP = Post-Event 

Processing. P = Part. 

 

Table 3.3 

Model Fit Indices for Models a, b, and c. 

Model χ2 p χ2/ df CFI SRMR RMSEA [90% CI] 

a 2.84 .242 1.42 0.99 0.01 .06 [.00, .22] 

b 2.06 .357 1.03 1.00 0.01 .02 [.00, .20] 

c 2.56 .278 1.28 0.99 0.01 .05 [.00, .21] 

Note. In all models, df = 2, N = 104.  
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Table 3.4 

Direct Effects of Model a 

Predictor Outcome b SEb p 

Social Anxiety P1 Social Anxiety P4 0.61 0.07 < .001 

Perfectionistic Concerns P4 0.10 0.08 .220 

Perfectionistic Strivings P4 0.06 0.07 .373 

IJQ 0.17 0.11 .116 

NSI 0.57 0.10 < .001 

PEP 0.51 0.12 < .001 

     

Perfectionistic Concerns P1 Social Anxiety P4 0.09 0.08 .262 

Perfectionistic Concerns P4 0.65 0.10 < .001 

Perfectionistic Strivings P4 0.10 0.08 .216 

IJQ 0.23 .16 .139 

NSI  0.10 0.13 .421 

PEP -0.07 0.15 .637 

     

Perfectionistic Strivings P1 Social Anxiety P4 -0.12 0.07 .086 

Perfectionistic Concerns P4 0.10 0.10 .313 

Perfectionistic Strivings P4 0.74 0.08 < .001 

IJQ 0.01 0.14 .917 

NSI 0.05 0.12 .686 

PEP -0.01 0.12 .966 
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Predictor Outcome b SEb p 

IJQ Social Anxiety P4 0.11 0.06 .072 

Perfectionistic Concerns P4 0.10 0.07 .175 

Perfectionistic Strivings P4 0.01 0.06 .913 

     

NSI  Social Anxiety P4 0.22 0.08 .005 

Perfectionistic Concerns P4 0.00 0.09 .963 

Perfectionistic Strivings P4 0.01 0.07 .874 

     

PEP  Social Anxiety P4 0.10 0.06 .095 

Perfectionistic Concerns P4 0.03 0.08 .722 

Perfectionistic Strivings P4 0.01 0.06 .885 

Note. IJQ = Interpretation and Judgement Questionnaire. NSI = Negative Self-Imagery. PEP = Post-Event 

Processing. b = unstandardized coefficient. SEb = standard error of the coefficients. P = Part. Bold text 

represents significant effects. 
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Table 3.5 

Direct Effects of Model b 

Predictor Outcome b SEb p 

Social Anxiety P1 Social Anxiety P4 0.59 0.07 < .001 

Perfectionistic Concerns P4 0.07 0.08 .389 

Perfectionistic Strivings P4 0.04 0.07 .548 

Threat Endorsement (%) 0.39 0.09 < .001 

NSI 0.57 0.09 < .001 

PEP 0.51 0.12 < .001 

     

Perfectionistic Concerns P1 Social Anxiety P4 0.07 0.08 .405 

Perfectionistic Concerns P4 0.63 0.11 < .001 

Perfectionistic Strivings P4 0.07 0.08 .395 

Threat Endorsement (%) 0.32 0.13 .015 

NSI  0.10 0.13 .421 

PEP -0.07 0.15 .637 

     

Perfectionistic Strivings P1 Social Anxiety P4 0.04 0.07 .548 

Perfectionistic Concerns P4 0.12 0.10 .219 

Perfectionistic Strivings P4 0.76 0.08 < .001 

Threat Endorsement (%) -0.17 0.12 .133 

NSI 0.05 0.12 .686 

PEP -0.01 0.12 .967 
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Predictor Outcome b SEb p 

Threat Endorsement (%) Social Anxiety P4 0.14 0.06 .162 

Perfectionistic Concerns P4 0.13 0.07 .057 

Perfectionistic Strivings P4 0.11 0.07 .096 

     

NSI  Social Anxiety P4 0.23 0.07 .002 

Perfectionistic Concerns P4 0.01 0.08 .920 

Perfectionistic Strivings P4 -0.02 0.07 .815 

     

PEP  Social Anxiety P4 0.08 0.06 .162 

Perfectionistic Concerns P4 0.02 0.07 .808 

Perfectionistic Strivings P4 0.00 0.06 .940 

Note. NSI = Negative Self-Imagery. PEP = Post-Event Processing. b = unstandardized coefficient. SEb = 

standard error of the coefficients. P = Part. Bold text represents significant effects. 
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Table 3.6 

Direct Effects of Model c 

Predictor Outcome b SEb p 

Social Anxiety P1 Social Anxiety P4 0.60 0.07 < .001 

Perfectionistic Concerns P4 0.06 0.08 .431 

Perfectionistic Strivings P4 0.04 0.07 .544 

Threat Endorsement Latency -0.10 0.09 .265 

NSI 0.57 0.10 < .001 

PEP 0.51 0.12 < .001 

     

Perfectionistic Concerns P1 Social Anxiety P4 0.11 0.08 .165 

Perfectionistic Concerns P4 0.68 0.10 < .001 

Perfectionistic Strivings P4 0.11 0.07 .142 

Threat Endorsement Latency 0.09 0.16 .558 

NSI  0.10 0.13 .421 

PEP -0.07 0.15 .637 

     

Perfectionistic Strivings P1 Social Anxiety P4 -0.12 0.07 .090 

Perfectionistic Concerns P4 0.09 0.09 .300 

Perfectionistic Strivings P4 0.74 0.08 < .001 

Threat Endorsement Latency -0.01 0.14 .918 

NSI 0.05 0.12 .686 

PEP -0.01 0.12 .966 
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Predictor Outcome b SEb p 

Threat Endorsement 

Latency 

Social Anxiety P4 -0.05 0.05 .325 

Perfectionistic Concerns P4 -0.18 0.06 .002 

Perfectionistic Strivings P4 -0.11 0.06 .052 

     

NSI  Social Anxiety P4 0.27 0.08 < .001 

Perfectionistic Concerns P4 0.06 0.08 .451 

Perfectionistic Strivings P4 0.03 0.07 .700 

     

PEP  Social Anxiety P4 0.10 0.06 .092 

Perfectionistic Concerns P4 0.04 0.07 .543 

Perfectionistic Strivings P4 0.01 0.06 .800 

Note. IJQ = Interpretation and Judgement Questionnaire. NSI = Negative Self-Imagery. PEP = Post-Event 

Processing. b = unstandardized coefficient. SEb = standard error of the coefficients. P = Part. Bold text 

represents significant effects. 
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Table 3.7 

Indirect Effects for Model a 

 

Predictor Outcome Mediator b SEb 

95% CI 

LB UB 

Social Anxiety  
P1 

Social Anxiety  
P4 

IB 0.02 0.02 0.00 0.07 

NSI 0.13 0.05 0.05 0.24 

PEP 0.05 0.03 -0.01 0.13 

Perfectionistic 
Concerns P4 

IB 0.02 0.02 -0.01 0.08 

NSI 0.00 0.05 -0.10 0.11 

PEP 0.02 0.05 -0.06 0.12 

Perfectionistic 
Strivings P4 

IB 0.00 0.01 -0.02 0.04 

NSI 0.01 0.04 -0.07 0.10 

PEP 0.00 0.03 -0.05 0.09 

       

Perfectionistic 
Concerns P1 

Social Anxiety  
P4 

IB 0.03 0.03 -0.01 0.10 

NSI 0.02 0.03 -0.03 0.10 

PEP -0.01 0.02 -0.06 0.02 

Perfectionistic 
Concerns P4 

IB 0.02 0.02 -0.01 0.10 

NSI 0.00 0.02 -0.03 0.03 

PEP 0.00 0.02 -0.04 0.02 

Perfectionistic 
Strivings P4 

IB 0.00 0.02 -0.03 0.05 

NSI 0.00 0.01 -0.02 0.03 

PEP 0.00 0.01 -0.02 0.02 

       

Perfectionistic 
Strivings P1 

Social Anxiety  
P4 

IB 0.00 0.02 -0.03 0.04 

NSI 0.01 0.03 -0.04 0.08 

PEP 0.00 0.01 -0.03 0.03 
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Note. IJQ = Interpretation and Judgement Questionnaire. NSI = Negative Self-Imagery. PEP = Post-Event 

Processing. b = unstandardized coefficient. SEb = standard error of the coefficients. LB = Lower Bound. 

UB = Upper Bound. P = Part. Bold text represents significant pathways. 

 

  

Predictor Outcome Mediator b SEb 
95% CI 

LB UB 

Perfectionistic 
Strivings P1 

Perfectionistic 
Concerns P4 

IB 0.00 0.02 -0.03 0.05 

NSI 0.00 0.01 -0.02 0.03 

PEP 0.00 0.01 -0.03 0.02 

Perfectionistic 
Strivings P4 

IB 0.00 0.01 -0.02 0.02 

NSI 0.00 0.01 -0.01 0.02 

PEP 0.00 0.01 -0.02 0.01 
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Table 3.8 

Indirect Effects for Model b 

 

Predictor Outcome Mediator b SEb 

95% CI 

LB UB 

Social Anxiety  
P1 

Social Anxiety  
P4 

Threat Endorsement (%) 0.06 0.03 0.02 0.13 

NSI 0.13 0.05 0.05 0.24 

PEP 0.04 0.03 -0.02 0.12 

Perfectionistic 
Concerns P4 

Threat Endorsement (%) 0.05 0.03 0.003 0.12 

NSI 0.01 0.05 -0.10 0.10 

PEP 0.01 0.04 -0.06 0.10 

Perfectionistic 
Strivings P4 

Threat Endorsement (%) 0.05 0.03 0.00 0.12 

NSI -0.01 0.04 -0.09 0.07 

PEP 0.00 0.04 -0.06 0.07 

       

Perfectionistic 
Concerns P1 

Social Anxiety  
P4 

Threat Endorsement (%) 0.04 0.03 0.01 0.13 

NSI 0.02 0.03 -0.02 0.11 

PEP -0.01 0.02 -0.05 0.02 

Perfectionistic 
Concerns P4 

Threat Endorsement (%) 0.04 0.03 -0.02 0.10 

NSI 0.00 0.01 -0.03 0.03 

PEP 0.00 0.01 -0.03 0.02 

Perfectionistic 
Strivings P4 

Threat Endorsement (%) 0.04 0.03 0.00 0.12 

NSI 0.00 0.01 -0.04 0.01 

PEP 0.00 0.01 -0.01 0.03 

       

Perfectionistic 
Strivings P1 

Social Anxiety  
P4 

Threat Endorsement (%) -0.02 0.02 -0.07 0.00 

NSI 0.01 0.03 -0.04 0.07 

PEP 0.00 0.01 -0.04 0.02 
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Note. NSI = Negative Self-Imagery. PEP = Post-Event Processing. b = unstandardized coefficient. SEb = 

standard error of the coefficients. LB = Lower Bound. UB = Upper Bound. P = Part. Bold text represents 

significant pathways. 

 

  

Predictor Outcome Mediator b SEb 
95% CI 

LB UB 

Perfectionistic 
Strivings P1 

Perfectionistic 
Concerns P4 

Threat Endorsement (%) -0.02 0.02 -0.09 0.00 

NSI 0.00 0.01 -0.02 0.03 

PEP 0.00 0.01 -0.02 0.01 

Perfectionistic 
Strivings P4 

Threat Endorsement (%) -0.02 0.02 -0.09 0.00 

NSI 0.00 0.01 -0.03 0.01 

PEP 0.00 0.01 -0.02 0.02 
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Table 3.9 

Indirect Effects for Model c 

 

Predictor Outcome Mediator b SEb 

95% CI 

LB UB 

Social Anxiety  
P1 

Social Anxiety  
P4 

Threat Endorsement Latency 0.01 0.01 0.00 0.02 

NSI 0.15 0.05 0.07 0.27 

PEP 0.05 0.03 -0.01 0.13 

Perfectionistic 
Concerns P4 

Threat Endorsement Latency 0.02 0.02 -0.01 0.07 

NSI 0.04 0.05 -0.05 0.14 

PEP 0.02 0.04 -0.04 0.12 

Perfectionistic 
Strivings P4 

Threat Endorsement Latency 0.01 0.01 0.00 0.05 

NSI 0.02 0.04 -0.06 0.10 

PEP 0.01 0.03 -0.05 0.08 

       

Perfectionistic 
Concerns P1 

Social Anxiety  
P4 

Threat Endorsement Latency 0.00 0.01 -0.04 0.01 

NSI 0.03 0.04 -0.03 0.12 

PEP -0.01 0.02 -0.06 0.02 

Perfectionistic 
Concerns P4 

Threat Endorsement Latency -0.02 0.03 -0.08 0.04 

NSI 0.01 0.01 -0.01 0.06 

PEP 0.00 0.01 -0.05 0.01 

Perfectionistic 
Strivings P4 

Threat Endorsement Latency -0.01 0.02 -0.07 0.02 

NSI 0.00 0.01 -0.01 0.04 

PEP 0.00 0.01 -0.03 0.01 

       

Perfectionistic 
Strivings P1 

Social Anxiety  
P4 

Threat Endorsement Latency 0.00 0.01 -0.02 0.02 

NSI 0.01 0.03 -0.05 0.08 

PEP 0.00 0.01 -0.04 0.02 
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Note. NSI = Negative Self-Imagery. PEP = Post-Event Processing. b = unstandardized coefficient. SEb = 

standard error of the coefficients. LB = Lower Bound. UB = Upper Bound. P = Part. Bold text represents 

significant pathways. 

 

  

Predictor Outcome Mediator b SEb 
95% CI 

LB UB 

Perfectionistic 
Strivings P1 

Perfectionistic 
Concerns P4 

Threat Endorsement Latency 0.00 0.03 -0.05 0.05 

NSI 0.00 0.01 -0.01 0.04 

PEP 0.00 0.01 -0.03 0.01 

Perfectionistic 
Strivings P4 

Threat Endorsement Latency 0.00 0.02 -0.03 0.04 

NSI 0.00 0.01 -0.01 0.03 

PEP 0.00 0.01 -0.02 0.02 
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Discussion 

 The present study further investigated the relationships among social anxiety, perfectionism 

dimensions, and cognitive biases in a short-term longitudinal time frame, designed to address some of 

the limitations of Study 1. In contrast with Study 1, social anxiety directly predicted perfectionistic 

concerns in the cross-lagged panel model. However, this effect was not observed in the mediator 

models. As in Study 1, the mediator model showed that negative interpretation bias was a mediator of 

1) social anxiety over time, and 2) the pathway from perfectionistic concerns to social anxiety. This 

variable also mediated the pathway from social anxiety to perfectionistic concerns, an effect that was 

not seen in Study 1. However, in the current study, the effect of negative interpretation bias was only 

significant when this variable was measured as the percentage of threat endorsements.  

Furthermore, social anxiety directly predicted negative interpretation bias (as measured by the 

percentage of threat endorsements), negative self-imagery, and post-event processing. Negative self-

imagery was a mediator of social anxiety over time, in contrast with Study 1. Post-event processing did 

not emerge as a significant mediator, as was also the case in Study 1. Perfectionistic concerns directly 

predicted the percentage of threat endorsements, but no other cognitive biases. In addition, threat 

endorsement latency predicted perfectionistic concerns. Perfectionistic strivings were not significantly 

related to any other variables.  

The Direct Relationships Between Social Anxiety and Perfectionistic Concerns 

 In line with Gautreau et al. (2015), results of the cross-lagged panel model including social 

anxiety and perfectionism dimensions showed that social anxiety directly contributed to perfectionistic 

concerns. These findings are in contrast with Study 1, which showed no direct relationships between 

social anxiety and perfectionism dimensions. The sample of the current study was younger on average 

(M = 22.88, SD = 6.17) than that of Study 1 (M = 29.09, SD = 9.56). Hence, as discussed in Study 1, it is 
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possible that the direct link from social anxiety to perfectionistic concerns may be present in younger 

individuals as these psychopathologies are still developing. This effect may also have been due to the 

difference in time lags, as it has been proposed that the relationships between trait-stable variables 

decline over long-term time intervals (Dormann & Griffin, 2015). Hence, this relationship may not have 

been observed over the longer-term time frame of Study 1. 

Another possible explanation for the difference in results between the current study and those 

of Study 1 is the inclusion of the social interaction task in the current study. Cognitive models of social 

anxiety propose that assumptions about the self and the world (i.e., unreasonably high standards for 

performance and a perceived inability to achieve such standards) are activated when the individual 

enters a social situation (Clark, 2001). As discussed in Chapter 1, this assumption is akin to the concept 

of perfectionistic concerns. In the current study, it is possible that the social interaction task activated 

these assumptions in socially anxious individuals, thus contributing to perfectionistic concerns. Study 1 

did not include a social situation component, and hence, these assumptions would not have been 

activated. This may have contributed to the lack of significant direct relationships between social anxiety 

and perfectionistic concerns in Study 1. 

Nonetheless, the direct effect from social anxiety to perfectionistic concerns was no longer 

significant when cognitive biases were added to the mediator models of the current study. Although this 

may suggest that negative interpretation bias fully mediated this relationship, it should be noted that 

the direct relationship between social anxiety and perfectionistic concerns was also not present in 

models where no significant mediators were found between social anxiety and perfectionistic concerns. 

Overall, the current results suggest that including cognitive biases in the model accounted for the direct 

relationship between social anxiety and perfectionistic concerns. Previous longitudinal studies on social 

anxiety and perfectionism (i.e., Damian et al., 2017; Gautreau et al., 2015; Levinson & Rodebaugh, 2016) 

did not include cognitive biases in their models. Hence, it is unclear whether the direct relationships 
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found there would also have disappeared if cognitive biases were included in the analyses. The results of 

the current study reflect the importance of measuring cognitive biases when investigating the 

relationships between social anxiety and perfectionistic concerns. Thus, future studies investigating the 

relationships between social anxiety and perfectionism dimensions should consider including measures 

of cognitive biases to gain a fuller understanding of these relationships. 

The Mediating Role of Cognitive Biases in Social Anxiety and Perfectionistic Concerns 

Negative Interpretation Bias 

 The findings of the present study provide further evidence that negative interpretation bias is a 

maintenance factor of social anxiety and a mediator of the pathway from perfectionistic concerns to 

social anxiety. Moreover, in the current study, the opposite pathway (social anxiety to perfectionistic 

concerns through negative interpretation bias) was also significant. Together with the results of Study 1, 

the current findings demonstrate that perfectionistic concerns may lead to social anxiety through 

negative interpretation bias over shorter and longer-term time frames, but the opposite path only 

occurs in shorter-term designs and in the context of social interactions. Perfectionism is considered to 

be a personality feature and an enduring trait (Shafran et al., 2002; Stoeber, 2017a), and in accordance 

with the vulnerability model, personality traits can contribute to psychopathology (Bagby et al., 2008). 

Being a stable, enduring trait, perfectionism is likely to have a broad effect, over shorter and longer-

term time frames, whether in the context of a social situation or not. In contrast, social anxiety may only 

have a complication effect (i.e., a temporary change in psychopathology symptoms that contributes to 

transient changes in personality; Bagby et al., 2008). In the context of the current study, the social 

interaction task may have contributed to this complication effect from social anxiety to perfectionistic 

concerns through negative interpretation bias. 
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However, only negative interpretation bias as measured by the percentage of threat 

endorsements was a mediator; negative interpretation bias as measured by the Interpretation and 

Judgement Questionnaire was not related to any variables, neither directly nor as a mediator. These 

results are in contrast with Study 1, which showed that scores on the Interpretation and Judgement 

Questionnaire mediated the relationship between perfectionistic concerns and social anxiety. Although 

both the Interpretation and Judgement Questionnaire and the WSAP variables measure negative 

interpretation bias, these measurements differ in the methods used to capture this cognitive bias. This 

distinction may account for the difference between the current results and those of Study 1.  

The Interpretation and Judgement Questionnaire presents ambiguous social scenarios to 

participants, and four possible interpretations of each scenario. This requires participants to think about 

the scenario in question and to evaluate the most plausible interpretation out of the four presented 

possibilities. In such offline measures, participants are not required to report the first answer that comes 

to mind (Hirsch et al., 2016) and may instead rely on reflections regarding the social scenarios and make 

inferences based on previous experiences or beliefs regarding social situations. Indeed, cognitive models 

of social anxiety propose that ambiguous social cues are interpreted according to individuals’ pre-

established negative beliefs (Clark, 2001; Heimberg et al., 2014). In Study 1, the Interpretation and 

Judgement Questionnaire may have served as a mediator between perfectionistic concerns and social 

anxiety because the relationships between these variables were being measured over the long-term. 

This time frame may allow for social anxiety and perfectionistic concerns to influence experiences and 

negative beliefs regarding social situations, which in turn shape how individuals interpret social 

scenarios. The negatively perceived cues from others then reinforce social anxiety. In contrast, the 

results of the current study indicate that negative interpretation bias as measured by the Interpretation 

and Judgement Questionnaire did not mediate the relationship between perfectionistic concerns and 

social anxiety, likely as the short-term time frame did not allow for significant changes in these variables. 
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In contrast, the assessment of benign and threat words as related or unrelated to ambiguous 

social scenarios in the WSAP are made rapidly, and without much time for reflection (Beard & Amir, 

2009). In addition, the threat or benign words presented prior to the scenario serve as a prime that elicit 

interpretation biases, while controlling for potential effects of pre-established negative beliefs (Beard & 

Amir, 2009; Chen et al., 2019). Hence, the WSAP may yield an assessment in the moment when 

interpretations are first generated (Gonsalves et al., 2019), without conscious interference from 

negative beliefs regarding social situations. Thus, the WSAP may be a more context-specific measure 

than the Interpretation and Judgement Questionnaire. The results of the current study suggest that the 

short-term relationships between social anxiety and perfectionistic concerns are mediated by negative 

interpretation bias ‘in the moment’, as measured by the percentage of threat endorsements. These 

differences in measures of negative interpretation bias should be taken into account when designing 

future longitudinal studies, as the time lags between measurements likely impact negative 

interpretation bias measurement.  

 Threat endorsement latency did not mediate the relationship between social anxiety and 

perfectionistic concerns. A negative direct relationship was found from threat endorsement latency to 

perfectionistic concerns, meaning the time taken to endorse threats inversely predicted perfectionistic 

concerns; hence, faster endorsement of threat interpretations contributed to higher perfectionistic 

concerns. These results, in conjunction with the findings regarding the mediator role of the percentage 

of threat endorsements, suggest that negative interpretation bias has implications for perfectionistic 

concerns, as the WSAP measures of negative interpretation bias contributed to an increase in 

perfectionistic concerns. Overall, the findings of the current study suggest that negative interpretation 

bias is a contributor to perfectionistic concerns. 

However, threat endorsement latency was not significantly related to social anxiety. Hence, the 

current study indicates that time taken to endorse threat interpretations is not a consequence of, nor a 
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contributor to social anxiety. This may be due to the presence of confounds in the measurement of 

latencies. Chen et al. (2020) suggested that although time reaction measures are less vulnerable to 

demand effects, these measurements are not free of problems: biased interpretation as measured by 

response latency may be confounded with participants taking greater (or lesser) caution when selecting 

a response. For example, participants may wish to be careful in choosing a correct response, or 

alternatively, chose their response rapidly to complete the task in a timely manner. Another explanation 

is the longitudinal context of the current study. Previous research has shown that threat rejection and 

endorsement latency is relevant to social anxiety, in that individuals with social anxiety take longer to 

reject threat interpretations (e.g., Beard & Amir, 2009). However, previous studies compared latencies 

between groups (low versus high socially anxious individuals). Although latencies may be relevant in the 

context of differentiating interpretation bias levels in individuals with versus those without social 

anxiety, these variables appear to be less relevant as longitudinal predictors of social anxiety. As such, 

future longitudinal studies employing the WSAP should not rely solely on reaction time measures to 

assess interpretation bias. 

Negative Self-Imagery and Post-Event Processing 

 In all mediator models, negative self-imagery was a significant mediator of the relationship 

between social anxiety at Part 1 and Part 4. This finding suggests that negative self-imagery contributes 

to the maintenance of social anxiety over time, as outlined in the cognitive models of social anxiety 

(Clark, 2001; Heimberg et al., 2014; Hofmann, 2007) and observed in previous research (e.g., Hirsch et 

al., 2003). Moreover, this maintenance effect was larger in effect size (b = 0.13 – 0.15 across models) 

than that of negative interpretation bias (b = 0.06).  

When entering a social situation, socially anxious individuals generate negative images of the 

self as seen by a third party based on internal sensations and/or perceived negative feedback from 
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others, which in turn exacerbate social anxiety (Clark, 2001; Heimberg et al. 2014). The current findings 

support these propositions. Moreover, social anxiety contributed to post-event processing, in line with 

cognitive models of social anxiety and previous research (e.g., Brozovich & Heimberg, 2008). As outlined 

by Clark (2001), Heimberg et al. (2014), and Hofmann (2007), individuals with social anxiety tend to 

engage in reviewing and focusing on negative details after engaging in social situations. The present 

study provided evidence for these propositions in the context of a social interaction task, as the 

measurement of post-event processing was tailored to assess this cognitive bias in relation to the task. 

However, in contrast with cognitive models of social anxiety, post-event processing did not 

predict social anxiety. Furthermore, results did not show any significant relationships between 

perfectionistic concerns and negative self-imagery or post-event processing, in contrast with 

perfectionism cognition theory. These cognitive biases also did not mediate the relationship between 

social anxiety and perfectionistic concerns. The measurement of negative self-imagery and post-event 

processing was improved from Study 1, which required participants to remember a social scenario up to 

six months prior and potentially introduced memory bias in this recall. In the current study, all 

participants underwent the same social interaction task, and negative self-imagery and post-event 

processing were assessed in relation to this task in a short time frame. Hence, although the present 

study addressed the potential memory bias inherent in the design of Study 1, post-event processing still 

did not contribute to social anxiety, and negative self-imagery and post-event processing were not 

related to perfectionistic concerns.  

The lack of effect of post-event processing on social anxiety can be explained by the post-hoc 

analyses (see Appendix O). These showed that post-event processing directly predicted social anxiety at 

Part 4 in a model containing post-event processing as the only predictor. However, once negative-self 

imagery and social anxiety at Part 1 were added, post-event processing was no longer a significant 

predictor of social anxiety at Part 4. Hence, when the trait stability of social anxiety and the effects of 
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negative self-imagery were controlled for, post-event processing no longer contributed to social anxiety. 

The different cognitive biases are thought to be distinct processes, yet the literature acknowledges that 

there is overlap between them (Hirsch et al., 2006). In the current study, negative self-imagery and post-

event processing were highly positively related, thus showing a high degree of overlap. As the shared 

variance between post-event processing and negative self-imagery was controlled for in the mediator 

models, post-event processing turned out to be a weaker predictor of social anxiety. Moreover, the 

modest reduction of state anxiety from pre- to post-task indicates that the social interaction may not 

have provoked substantial anxiety in participants. The objective of the task was not to manipulate state 

anxiety but to induce negative self-imagery and post-event processing in relation to a specific social 

event that was the same for all participants. Nonetheless, it appears that state anxiety diminished after 

the task, perhaps as participants felt relieved that the task was not a big concern after it was over. 

Hence, it is possible that post-task, participants did not experience enough rumination and as such, post-

event processing did not contribute to social anxiety at Part 4 over and above the other cognitive biases. 

With regard to the lack of relationship between perfectionistic concerns and negative self-

imagery and post-event processing, it is possible that the measures used in the current study (and in 

Study 1) were not relevant enough to perfectionistic concerns. In a previous study demonstrating that 

individuals high in perfectionism had negative self-images more often than those low in perfectionism, 

Lee et al. (2011) conducted interviews aimed to assess imagery pertinent to perfectionism specifically. In 

contrast, the current study used the Appraisal of Social Concerns questionnaire, which was developed to 

be relevant to individuals with clinical levels of social anxiety (Telch et al., 2004). Although some items of 

the Appraisal of Social Concerns scale could be applicable to perfectionistic concerns (e.g., ‘Appearing 

incompetent’), perhaps this scale was too focused on social anxiety aspects and not sufficiently related 

to negative self-images relevant to perfectionistic concerns. Hence, it is possible that when measured in 

the context of social anxiety, negative self-imagery is not relevant to perfectionistic concerns.  
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Similarly, the Extended Post-Event Processing Questionnaire was developed in relation to social 

anxiety disorder (Q. J. J. Wong, 2015), and thus may not have been directly relevant to perfectionistic 

concerns. However, Makkar and Grisham (2011b) used this same questionnaire and demonstrated that 

negative assumptions (defined as assumptions about the self and the world including excessively high 

standards for the self and concerns regarding evaluations from others, which relate to both domains of 

perfectionism) predicted Extended Post-Event Processing Questionnaire scores over and above other 

measures (e.g., depression, anxiety). They measured post-event processing in relation to a speech task 

and a conversation task with another participant (similar to the social interaction task of the current 

study). When post-event processing was measured in relation to the conversation task with another 

participant, negative assumptions did not predict post-event processing. Only post-event processing in 

relation to the speech task was predicted by negative assumptions. Makkar and Grisham (2011b) told 

participants that their speech would be taped and that their public speaking skills would later be 

evaluated by psychologists. These instructions likely elicited concerns regarding evaluation, which are 

relevant to perfectionism. In contrast, the social interaction task of the current study, like the 

conversation task of Makkar and Grisham (2011b), may not have been significantly related to 

perfectionism as neither involved an explicit, specific performance evaluation component. Hence, 

without concerns over evaluations, participants with perfectionistic concerns may not have ruminated 

over the social interaction task in the current study. In future studies, a speech task such as that used by 

Makkar and Grisham (2011b) may be used to yield a more accurate picture of the relationships between 

perfectionistic concerns and post-event processing in the context of social anxiety. 

Perfectionistic Strivings 

 Although perfectionistic strivings were cross-sectionally related to some variables (e.g., social 

anxiety, perfectionistic concerns, negative interpretation bias as measured by the Interpretation and 

Judgement Questionnaire, negative self-imagery), it was not related to any other variables in the cross-
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lagged panel model or mediator model. In Study 1, perfectionistic strivings were only related to 

perfectionistic concerns in the cross-lagged panel model, and to post-event processing in the mediator 

model. These relationships were not observed in the current study. It is possible that perfectionistic 

strivings only lead to perfectionistic concerns over long-term intervals, and that these relationships are 

not observed in the shorter time frame of the current study. Further research on the two perfectionism 

factors is needed to understand how these dimensions impact one another over time. 

 The contrast in results between Study 1 and the current study in regards to the relationship 

between perfectionistic strivings and post-event processing is consistent with previous research, which 

has shown that perfectionistic strivings are related to post-event processing in some studies (e.g., 

Nepon et al., 2011; O’Connor et al., 2007) but not in others (e.g., Abdollahi, 2019; Di Schiena et al., 

2012). A possible explanation for the difference in results between the current study and those of Study 

1 is the addition of the social interaction task. As outlined above, this interaction task did not involve an 

explicit performance evaluation component. More important in the context of perfectionistic strivings, it 

also did not involve a threat to personal achievement. As discussed in Chapters 1 and 2, perfectionistic 

strivings are concerned with internalised, self-imposed high standards for performance and a striving to 

achieve these standards, rather than a preoccupation with evaluations from others (Abdollahi, 2019; 

Levinson et al., 2013; Lo & Abbott, 2019; Stoeber, 2017a). It is possible that having participants choose 

their own social situation in Study 1 allowed those high in perfectionistic strivings to pick situations that 

had consequences for self-imposed goals and achievement, thus leading to rumination over these 

events. On the other hand, the social interaction task of the current study may not have imposed a 

threat to achievement striving, which in turn, may not have contributed to post-event processing. In 

future studies, it may be useful to ask participants whether they believe the task imposed a threat to 

personal achievement, in order to better understand the circumstances under which perfectionistic 

strivings are related to post-event processing. 
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Limitations 

 Although the current study addressed several limitations of Study 1, some limitations remained. 

Attrition was lower but nevertheless occurred, and consequently, the sample was still relatively small 

(despite the mediation pathways being adequately powered). Other similar limitations to those of Study 

1 were also present in the current study (i.e., measures were mainly self-reports; causal inferences 

cannot be drawn from the results; and other configurations of the models, such as cognitive biases as 

vulnerability factors for social anxiety and perfectionism, may offer competing explanations).  

Although the current study recruited an undergraduate sample that was on average younger 

than the sample of Study 1, an age-related exclusion criterion was not implemented. Hence, some 

participants in the current study were still older adults and age may have cofounded some of the results, 

as in Study 1. Future studies should consider restricting the age group included in their sample or should 

aim to include a larger number of participants to allow for age comparisons of the relationships among 

social anxiety, perfectionism domains, and cognitive biases.  

Moreover, a record of participants who completed the task with another participant versus 

those who completed the task with the volunteer research assistant was not kept, and hence, it is 

unclear whether this difference may have affected the results. Nonetheless, from the participants’ 

perspectives, there was no practical difference between completing the task with another participant or 

the volunteer research assistant. 

The introduction of the social interaction task was a strength of the current study, as it allowed 

the relationships established in Study 1 to be tested within the context of an actual social interaction, 

and yielded a more generalised conclusion of cognitive biases across the sample and social contexts. 

Nonetheless, the social interaction may not have been sufficiently anxiety-provoking to trigger post-

event processing in the 24-hour period following the task. This may have resulted in post-event 
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processing being a weaker predictor of social anxiety at Part 4, making no significant contribution when 

other cognitive biases were taken into account. However, in the absence of data on participants’ 

perspectives on the perceived probability and negative consequences of the social interaction task, it 

remains to be determined whether this task could have contributed to post-event processing. 

Moreover, as discussed above, this task was pertinent mainly to social anxiety. This was in line with the 

objectives of the current thesis, which aimed to investigate the relationships among social anxiety, 

perfectionism dimensions, and cognitive biases in the context of social anxiety. Nonetheless, it is 

possible that the task was not sufficiently relevant to perfectionism, as it may not have imposed a 

significant threat of evaluations from others or a threat to personal achievement striving. Speech tasks 

have been used in both social anxiety (e.g., Brozovich & Heimberg, 2013; Goldin et al., 2009) and 

perfectionism research (e.g., DiBartolo et al., 2001; Shumaker & Rodebaugh, 2009). As such, a speech 

task may be relevant to both social anxiety and perfectionism, and may yield greater clarity about the 

relationships between the perfectionism dimensions and cognitive biases. Thus, future studies should 

consider using speech tasks when investigating the relationships among social anxiety, perfectionism 

dimensions, and cognitive biases. 

 Furthermore, the current sample showed elevated levels of social anxiety (M = 29.91 - 28.37, SD 

= 14.11 – 15.62), on average above that of the clinical cut-off of the Social Phobia Inventory (i.e., a score 

of 19 or above; Connor et al., 2000). However, no inclusion criteria were used, in accordance with the 

aims of comparing and extending the results of Study 1 to a short-term longitudinal design and in the 

context of a social interaction task. Nonetheless, some individuals may have had low levels of social 

anxiety: 13.5% had a score below the cutoff of 15 used to distinguish individuals with social anxiety 

symptoms and non-psychiatric controls on the Social Phobia Inventory (Connor et al., 2000). In 

particular, as the study was advertised as involving a five-minute ‘getting acquainted task’ with another 

participant, individuals with very high levels of social anxiety may have avoided participating. As outlined 
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in Chapter 1, studying individuals with sub-clinical levels social anxiety provides empirical and clinical 

information on social anxiety disorder (McNeil, 2001; Ruscio, 2010; Stopa & Clark, 2001). Nonetheless, 

future studies should investigate whether the relationships found in the current study can be replicated 

in a clinical sample. Such replication would strengthen the usefulness of the current results in informing 

future treatment strategies for individuals with clinical levels of social anxiety. 

Clinical and Theoretical Implications 

 The main implication of the current study is its contribution to the evidence that negative 

interpretation bias may be a maintenance factor of social anxiety, and a mediator of the pathway from 

perfectionistic concerns to social anxiety. In conjunction with the findings of Study 1, the present 

findings suggest that these relationships likely occur both in the long-term and in the short-term. The 

current study also showed that in the short-term and in the context of a social interaction task, social 

anxiety contributes to perfectionistic concerns through an effect on negative interpretation bias. 

Together with the results of Study 1, the current study provides emerging evidence for the role of 

negative interpretation bias as a transdiagnostic factor implicated in social anxiety and perfectionistic 

concerns. Interpretation bias modifications (i.e., decreasing negative interpretation bias) may be an 

avenue for future studies investigating treatments for social anxiety and perfectionistic concerns. 

A further implication of the findings was the contribution to the understanding of biased 

information processing in perfectionism. As outlined in Study 1, perfectionism cognition theory (Flett et 

al., 2017), the cognitive behavioural model of perfectionism (Shafran et al., 2018), and the extended 

conceptual model of perfectionism and social anxiety (Flett & Hewitt, 2014), which do not explicitly 

include negative interpretation bias. Together with the results of Study 1, the findings of the current 

study may be useful in informing future revisions of these models or the conceptualisation of new 

perfectionism models. 
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 In the current study, negative-self imagery also emerged as a maintenance factor of social 

anxiety. Accordingly, this finding provides support for the cognitive models of social anxiety (Clark, 2001; 

Heimberg et al., 2014; Hofmann, 2007). Furthermore, both negative interpretation bias and negative 

self-imagery (Hirsch et al., 2006) emerged as maintenance factors of social anxiety in model b. This 

suggests that despite their shared variance, negative interpretation bias and negative self-imagery are 

unique contributions to the maintenance of social anxiety. In contrast, post-event processing did not 

predict social anxiety when negative self-imagery was taken into account. Together, these findings 

confirm the importance of examining multiple cognitive biases (Hirsch et al., 2006). Identifying the 

cognitive biases that have the strongest relationship with, or make a unique contribution to social 

anxiety may be beneficial to clinical interventions that target cognitive biases.  

Conclusion 

 The present study further investigated the relationships among social anxiety, perfectionism 

dimensions, and cognitive biases. The findings contributed to the emerging evidence for the role of 

negative interpretation bias as a maintenance factor of social anxiety and as a mediator of the 

relationships between perfectionistic concerns and social anxiety, in both directions. Negative self-

imagery was also a maintenance factor of social anxiety, but this cognitive bias was not related to 

perfectionism dimensions. Similarly, post-event processing had no relationship to perfectionism 

dimensions, nor did it play mediator roles. The lack of relationships between negative self-imagery and 

post-event processing and the perfectionism dimensions may have been due to the social interaction 

task, which likely posed no significant performance evaluation threat from others or threats to personal 

achievement. Limitations notwithstanding, the findings of the current study, along with the results of 

Study 1, provide an emerging indication of the role of negative interpretation bias as a transdiagnostic 

factor across social anxiety and perfectionistic concerns. Such findings may have clinical utility in future 

treatments of social anxiety and perfectionistic concerns. 
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Chapter 4 

Study 3: Effects of a Single Session Cognitive Bias Modification Protocol on Social Anxiety and 

Perfectionism Dimensions 

Studies 1 and 2 addressed the directional relationships among social anxiety and perfectionism 

dimensions, and the mediating roles of cognitive biases in these relationships. A key and consistent 

finding across both studies was the role of negative interpretation bias as a mediator of the relationships 

between perfectionistic concerns and social anxiety. Negative interpretation bias was also suggested to 

be a maintenance factor of social anxiety. Accordingly, it was suggested that negative interpretation bias 

may be a transdiagnostic factor across social anxiety and perfectionistic concerns, and this cognitive bias 

may be a target for future interventions addressing both conditions. The current study sought to test 

this proposition. 

Previous research has characterised negative interpretation bias as a transdiagnostic factor 

underlying numerous psychological disorders (Hirsch et al., 2016), and previous research has 

subsequently demonstrated the efficacy of interpretation bias modifications as a transdiagnostic 

intervention (Beard et al., 2019). Cognitive Bias Modification for Interpretation Bias (CBM-I) protocols 

have been designed to alter interpretation bias (i.e., near-transfer effects) and other secondary 

outcomes, such as psychopathologies and associated symptoms (i.e., far-transfer effects). A number of 

different CBM-I protocols have successfully altered interpretation bias and diminished social anxiety 

symptoms (Jones & Sharpe, 2017). The most commonly used CBM-I protocol is the task by Mathews and 

Mackintosh (2000; Beard, 2011), which presents participants with a short ambiguous scenario, in which 

the final word resolves the ambiguity in a negative or positive way. Participants are then asked to 

complete a comprehension question that reinforces either the positive or negative interpretation, thus 

modifying the interpretation bias (Beard, 2011). Another commonly used protocol, Beard and Amir’s 
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(2008; 2009) Interpretation Modification Program (IMP) and its accompanying Interpretation Control 

Condition (ICC), contain unique strengths over other protocols (Gonsalves et al., 2019). The IMP 

modifies interpretations by providing feedback aimed at correcting participants’ responses to an 

ambiguous scenario, whereas the feedback provided on the ICC does not aim to modify interpretation 

bias and is used as a control task. The IMP/ICC was developed as a modification of the Word Sentence 

Association Paradigm (WSAP; Beard & Amir, 2008), a task used to assess biased interpretations in Study 

2. The IMP has been shown to be psychometrically sound (Gonsalves et al., 2019), and presents an 

advantage over other CBM-I protocols such as that of Mathews and Mackintosh (2000), which does not 

have a control condition. In the current study, this protocol was chosen over other existing CBM-I due to 

these strengths. 

The IMP has been shown to successfully decrease threat interpretations and social anxiety 

symptoms over the course of multiple sessions (Amir & Taylor, 2012; Beard & Amir, 2008; Brosan et al., 

2011), but has also shown efficacy in single session protocols. For instance, Amir et al. (2010) randomly 

assigned participants with high levels of social anxiety to the IMP or the ICC. Amir et al. (2010) 

demonstrated that participants who completed one session of the IMP showed a decrease in negative 

interpretation bias from pre-IMP to post-IMP. This reduction in negative interpretation bias was not 

seen in the ICC group (Amir et al., 2010). Similarly, Yang et al. (2017) tested the effect of 160 IMP trials 

delivered in one session on interpretation bias in highly socially anxious participants. They randomised 

participants to the IMP or a control condition (i.e., a probe task), and used smartphones to deliver the 

protocols. Their results showed that participants made fewer threat interpretations and more benign 

interpretations on the WSAP after completing the IMP, compared to before the IMP. Participants who 

completed the control condition task did not show significant changes in interpretation bias.  

Emerging evidence suggests that CBM-I may also be useful for perfectionistic individuals. For 

example, Dodd et al. (2019) modified negatively biased perfectionistic interpretations in a sample of 
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university participants high in perfectionistic concerns and perfectionistic strivings (i.e., scoring one 

standard deviation above the mean on the Concerns About Mistakes and the Personal Standards 

subscales). They first asked participants to complete a series of questionnaires, including a measure of 

perfectionistic interpretation bias. Participants then completed the CBM-I task. This involved reading 60 

ambiguous scenarios and completing a word fragment that resolved the ambiguity of the scenario. The 

scenarios targeted perfectionistic concerns (e.g., ‘You enter a singing contest. You make it to the final 

round and then receive third place. You feel…’, p. 169). Participants were allocated to an intervention 

(the word to be completed at the end of the scenario was always inconsistent with perfectionistic 

interpretations) or control condition (the word was inconsistent with perfectionistic interpretations for 

50% of the scenarios). An example of a word fragment presented to the intervention group was ‘p_oud’ 

(proud), and to the control group, ‘terrib_e’ (terrible). Participants were then asked to answer a 

comprehension question that emphasised their allocated interpretation condition, for example, those in 

the intervention group were asked ‘Does receiving third place make you feel proud?’, to which 

participants had to answer yes to be able to proceed.  

Dodd et al. (2019) then re-administered the perfectionistic interpretation measure, and also 

administered a behavioural task (i.e., an impossible anagram designed to target perfectionistic concerns) 

and asked participants to rate their confidence in their responses to the anagram task, as well as 

indicate whether they wished to re-do the task. These measures were used to indicate perfectionistic 

behaviours. Two to three days later, participants were again administered the CBM-I, perfectionistic 

interpretation measure, and behavioural task. Results showed that participants in the intervention 

group made fewer perfectionistic interpretations and showed fewer perfectionistic behaviours in the 

behavioural tasks than those in the control group. Dodd et al. (2019) concluded that CBM-I was a 

promising avenue for interventions for perfectionism. 
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 Hence, emerging evidence demonstrates that modifying perfectionistic interpretation biases 

appears beneficial for individuals high in perfectionism. However, as outlined in Study 2, perfectionistic 

interpretation bias is addressed differently from how negative interpretation bias is commonly assessed 

in social anxiety. For example, the WSAP (and consequently, the IMP) assess the interpretation of 

ambiguous cues in social situations. In contrast, Dodd et al. (2019) developed scenarios that were 

consistent with perfectionistic concerns, and thus involved situations in which individuals are evaluated. 

Given the findings of Studies 1 and 2, which consistently showed that the negative interpretation of 

ambiguous cues in social situations is related to perfectionistic concerns, it is possible that a CBM-I 

protocol such as the IMP may also work for individuals high in perfectionistic concerns. Specifically, 

Study 2 showed that perfectionistic concerns contributed to the percentage of threat endorsements (as 

measured by the WSAP), and this variable in turn contributed to perfectionistic concerns in the context 

of a social interaction. As such, decreasing negative interpretation bias using the IMP may be of benefit 

for individuals with perfectionistic concerns.  

Such proposition, along with the findings of CBM-I research on social anxiety (Beard & Amir, 

2008; Amir & Taylor, 2012; Brosan et al., 2011; Yang et al., 2017) and perfectionism (Dodd et al., 2019), 

raise the question of whether modifying interpretation bias can be beneficial for both issues 

simultaneously. However, no studies to date have examined the effect of CBM-I in socially anxious and 

perfectionistic individuals, using protocols such as the IMP, which can be used to target multiple 

psychopathologies. Such a transdiagnostic intervention could be a time and cost-effective treatment 

alternative for negatively biased interpretations in these commonly co-occurring psychopathologies. The 

current study set out to address this question, by using the IMP to modify interpretation bias and testing 

its effect on perfectionism and anxiety, in individuals with high levels of social anxiety. In so doing, the 

present study aimed to provide preliminary evidence for the use of interpretation bias modification in 

the context of social anxiety and perfectionism.  
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Specifically, the present study examined the effect of a single session CBM-I protocol on 

interpretation bias, and its subsequent effects on social anxiety and perfectionism. In accordance with 

previous short-term intervention research (Dodd et al., 2019), we expected a reduction in both state 

anxiety and state perfectionism (rather than trait variables, which would likely require a more extensive 

protocol), after the intervention. To induce state anxiety and state perfectionism, a false speech task 

was announced during the study. Study 2 employed a social interaction task, and as discussed in the 

previous chapter, this task likely did not elicit fear of evaluations relevant to perfectionistic concerns. 

Hence, based on previous research (Makkar & Grisham, 2011b), a speech task with a specific evaluation 

threat was employed. Participants were advised that they would be rated on their performance and 

receive feedback regarding their speech. Impending speech tasks have frequently been used in cognitive 

bias and social anxiety research (e.g., Brozovich & Heimberg, 2013). These have been shown to be 

related to elevated stress responses in individuals with social anxiety disorder (Goldin et al., 2009). 

Speech tasks have similarly been used in research relating to perfectionism, as these have been 

suggested to be an evaluative threat (DiBartolo et al., 2001; Shumaker & Rodebaugh, 2009). Hence, it 

was expected that the anticipation of an impending speech would increase state anxiety and 

perfectionism.  

In Studies 1 and 2, negative-self imagery and post-event processing were related to social 

anxiety, and negative self-imagery emerged as a maintenance factor of social anxiety in Study 2. Hence, 

these biases appear to be implicated in social anxiety, as outlined in cognitive models of social anxiety 

(Clark, 2001; Heimberg et al., 2014; Hofmann, 2007). However, these biases did not show any 

longitudinal relationships with perfectionistic concerns in Studies 1 and 2. As discussed in the previous 

chapters, this lack of significant relationships may have been due to limitations in the measurements of 

negative self-imagery and post-event processing, and the social interaction task used in Study 2, which 

may not have imposed evaluation threats. Although future research on the relationships between 
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perfectionistic concerns and these biases in the context of social anxiety is still needed, the current 

study restricted its focus to the modification of interpretation bias. This decision was driven by the 

results of Studies 1 and 2, in which negative interpretation bias emerged as the cognitive bias most 

consistently related to social anxiety and perfectionistic concerns, and as such, is likely to be an effective 

target for transdiagnostic interventions.  

We hypothesised that compared to the ICC group, the IMP group would show a reduction in 

negative interpretation bias after the modification protocol, compared to before, as measured by the 

WSAP. We also hypothesised that compared to the control (i.e., ICC) group, the IMP group would show 

reduced state anxiety and state perfectionism about the speech after the modification protocol 

compared to before. We further explored whether trait variables (i.e., trait perfectionistic concerns, trait 

perfectionistic strivings, and trait social anxiety) would moderate the effect of the IMP on state anxiety 

and state perfectionism.   

Method 

Participants 

 Eighty participants (26 women, Mage = 29.27 years, SDage = 6.97, age-range = 19 - 57) completed 

the study. Seventy participants were recruited from Amazon Mechanical Turk, a crowdsourcing 

platform, and an additional 10 participants were recruited from the Research Participation System at 

Flinders University in South Australia. Mechanical Turk participants were offered $2.00 USD for their 

participation, in accordance with the platform’s rates. Flinders University students were remunerated 

with $15 AUD. The study was advertised on Mechanical Turk and the School of Psychology Research 

Participation System as investigating the relationships among perfectionism, social anxiety, and thinking 

styles in an online context. Both groups of participants were advised that a screening questionnaire 

would be administered prior to the remainder of the study and that participants would be remunerated 
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for taking part in the full study only. Flinders University and Mechanical Turk participants were required 

to be at least 17 years and 18 years old, respectively, to be able to provide their own consent to 

participate. Additionally, participants were required to be fluent in English, so as to be able to 

understand the questionnaires and computer task.  

A highly socially anxious sample was recruited as the speech task would be more likely to cause 

state anxiety in individuals with high social anxiety. Additionally, given the high correlation between 

social anxiety and perfectionism, participants with elevated social anxiety are also more likely to display 

state perfectionism in relation to the speech. Participants who scored 19 and over on the Social Phobia 

Inventory were deemed to have high levels of social anxiety (Connor et al., 2000) and were eligible to 

participate. 

Sample Size Calculation 

 A priori power calculations were conducted using G*Power 3.1.9.2 (Faul et al., 2007). The type 

of power analysis entered in G*Power were ‘A priori: Compute required sample size – given α, power, 

and effect size’ and the statistical test chosen was ‘ANOVA: Repeated measures, within-between 

interaction’ from the ‘F tests’ test family. Based on previous findings (e.g., Beard & Amir, 2008), a 

medium effect size (f = .21), α = .05, and 95% power were used. Two groups and two measurements 

were entered, and correlation among measures and nonsphericity corrections were left in the G*Power 

default option of 0.5 and 1, respectively. It was established that 76 participants were required to detect 

a 2 x 2 between-within interaction effect. 

Design 

This study used a 2 (groups: IMP or ICC; between subjects) x 2 (time: pre- and post-CBM-I; 

within subjects) mixed design. The Inquisit software, which hosted the CBM-I task, randomly allocated 

forty participants to each the IMP and ICC conditions. 
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Materials 

Social Anxiety 

The Social Phobia Inventory (Connor et al., 2000), also used in Studies 1 and 2, was used to 

screen participants for social anxiety. Internal consistency in the present sample was good, α = .89. 

Cognitive Bias Modification for Interpretation Bias Task 

To modify interpretation bias, Beard and Amir’s (2008) CBM-I protocol was administered. 

Specifically, the protocol consisted of the WSAP (as used in Study 2) and the IMP/ ICC. The WSAP and 

IMP/ICC each contain 110 trials each, with 76 social anxiety-related trials and 34 non-social anxiety-

related filler trials. For the purposes of the current study, only the social anxiety-related trials were 

analysed. 

Word Sentence Association Paradigm. The WSAP was used to measure negative interpretation 

bias before and after the IMP or ICC. Inquisit randomly allocated participants to one of two versions (A 

or B) of the task. Each version contained 6 practice trials and 76 experimental social anxiety-related 

trials, with 38 experimental trials presented before the IMP or ICC, and 38 after. Inquisit randomly 

allocated 38 experimental trials to be displayed prior to the IMP or ICC, with the remaining 38 trials 

presented after the training. Hence, the trials were presented in random order for each participant. 

Details regarding the trials were described in Study 2. As in Study 2, negative interpretation bias scores 

were determined based on the percentage of endorsed threat interpretations and on the response 

latency to endorse threat interpretations. In accordance with Beard and Amir’s (2009) protocol, WSAP 

trials with reaction times shorter than 50 milliseconds or longer than 2000 milliseconds were removed 

as reaction time outliers (8.7% of trials). 
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Interpretation Modification Program/ Interpretation Control Condition. The IMP procedure 

was similar to the WSAP; however, participants were provided with feedback after each response. 

Positive feedback (i.e., ‘You are correct’) was given when participants chose #1 (‘related’) to benign 

interpretation trials and #3 (‘unrelated’) to threat interpretation trials. Negative feedback (i.e., ‘You are 

incorrect’) was given when participants chose #1 (‘related’) to threat interpretation trials, and #3 

(‘unrelated’) to benign interpretation trials. This feedback was given to decrease endorsement of threat 

interpretations and rejection of benign interpretations, and to increase endorsement of benign 

interpretations and rejection of threat interpretations. As with the WSAP, there were two versions of 

the IMP (A and B). Participants who were allocated to version A of the WSAP completed version B of the 

IMP, and vice versa. Unlike the IMP, the ICC does not aim to change interpretation bias and was used as 

a control condition. The ICC procedure is similar to the IMP; however, the feedback provided is positive 

on 50% of endorsed threat interpretations, and negative on 50% of endorsed benign interpretations. As 

such, both types of endorsement are equally reinforced.  

Speech Task 

An impromptu, false speech task was presented during the study to increase participants’ state 

anxiety and perfectionism. Participants were advised of this task as follows: ‘We would now like you to 

prepare a three-minute speech about yourself. You have three minutes to prepare the speech. Your 

speech will be recorded later during this study. After you finish the survey, your speech will be watched 

by two PhD students, who will email you feedback in a couple of days’. Participants were then given 

three minutes to prepare their speech; a countdown was shown on the Qualtrics page. At the end of the 

study, participants were informed that they would not be required to deliver the speech, and were 

asked to rate the extent to which they believed that they had to deliver the speech, from 0 (‘not at all’) 

to 4 (‘very much’). Results showed reasonable rates of credibility, with 36.3% responding ‘4 very much’, 
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43.8% responding ‘3’, 8.8% responding ‘2’, 7.5% responding ‘1’, and 3.8% responding ‘0 not at all’ (M = 

3.01, SD = 1.05). 

State Anxiety 

The State Trait Anxiety Inventory – State Form (as used in Study 2; Spielberger et al., 1983) was 

used to measure state anxiety prior to informing participants of the speech, after informing them of the 

speech, and after the CBM-I task. Internal consistency in the present sample was good at all three time 

points (αbaseline = .88, αpre-task = .84, αpost-task = .89). 

State Perfectionism 

In the absence of validated state perfectionism tools, state perfectionism in relation to the 

speech task was measured using a modified version of S. P. Mackinnon et al.’s (2014) perfectionistic self-

presentation and perfectionism cognitions questions. To measure perfectionism specifically with regard 

to the speech, the questions were modified as follows: ‘I expect my speech to be perfect’; ‘My speech 

should be perfect’; ‘My speech should be flawless’; ‘I think that failing in my speech is awful if other 

people know about it’; ‘I think it would be awful if I make a fool of myself during my speech in front of 

others’; ‘I am concerned about making errors in my speech’. The first three questions were selected by 

S. P. Mackinnon et al. (2014) from Flett et al.'s (1998) Perfectionistic Cognitions Inventory and were 

rated on a five-point scale from 0 (‘not at all’) to 4 (‘all of the time’), in accordance with the original 

scale. The other three questions were chosen by S. P. Mackinnon et al. (2014) from Hewitt et al.'s (2003) 

Perfectionistic Self-Presentation Scale and were rated on a seven-point scale from 1 (‘strongly disagree’) 

to 7 (‘strongly agree’), also in accordance with the original scale. In the current study, scores from these 

questions were transformed into standard scores and summed to represent a state perfectionism 

measure. Participants completed the state perfectionism measure after being informed of the speech, 
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and again after the CBM-I task. Internal consistency was poor at Time 1 (α = .60) and acceptable at Time 

2 (α = .78). 

Perfectionistic Concerns and Perfectionistic Strivings (Trait Perfectionism) 

As in Studies 1 and 2, the Frost Multidimensional Perfectionism Scale (Frost et al., 1990) and the 

Multidimensional Perfectionism Scale (Hewitt & Flett, 1991) were used to measure perfectionism. 

Internal consistency was excellent for the Frost Multidimensional Perfectionism Scale excellent for the 

questionnaire as a whole, α = .94. For the Multidimensional Perfectionism Scale, internal consistency in 

the present sample was also excellent for the entire questionnaire, α = .94. As in Studies 1 and 2, scores 

of the Multidimensional Perfectionism Scale’s Self-Oriented Perfectionism and the Frost 

Multidimensional Perfectionism Scale’s Personal Standards subscales were added to form a 

perfectionistic strivings composite, and scores of the Multidimensional Perfectionism Scale’s Socially 

Prescribed Perfectionism was combined with the Frost Multidimensional Perfectionism Scale’s Concern 

Over Mistakes and Doubts about Actions and Parental Expectations and Criticism. As the Frost 

Multidimensional Perfectionism Scale and Multidimensional Perfectionism Scale are rated on a five- and 

seven-point scale, respectively, the scores of all subscales were transformed into standard scores prior 

to being added. 

Procedure 

 The study was approved by the Flinders University Social and Behavioural Research Ethics 

Committee. Prior to starting the study, participants were advised that they should complete the study 

on a desktop or laptop device with a camera and microphone, to increase the credibility of the speech 

task. They were further advised that they would be required to download Inquisit Web Player, which 

was used to run the CBM-I task. The questionnaires were hosted on Qualtrics. Participants who used a 

mobile device were automatically directed to the end of survey page by Qualtrics. Check items were 
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placed throughout the questionnaires to ensure participants were reading the questions with attention. 

As outlined in Study 1, these items were added to avoid the inclusion of ‘bots’ (computer logarithms 

designed to automatically complete surveys on Mechanical Turk) in the sample. Each response was also 

screened for improbable patterns (e.g., every item of multiple questionnaires rated at the most extreme 

end of the scale; inconsistencies in responses to reverse-coded items; Chmielewski & Kucker, 2019) prior 

to being approved on Mechanical Turk. A total of 109 participants were recruited on Mechanical Turk, 

39 of whom did not respond correctly to all the attention checkpoints or presented improbable patterns 

of responses, and were excluded from the sample. This ensured the requisite number of 70 legitimate 

responders for inclusion in the final sample, along with 10 participants from Flinders University students. 

Participants first completed the Social Phobia Inventory. If eligible to participate, they then 

completed the Multidimensional Perfectionism Scale and the Frost Multidimensional Perfectionism 

Scale (in counterbalanced order). Participants subsequently completed the State Trait Anxiety Inventory 

– State Form (Time 1), received information and prepared their speech, and completed the State Trait 

Anxiety Inventory – State Form again (Time 2) for manipulation check purposes. Next, participants 

completed the state perfectionism questions (Time 1). Participants were then directed to Inquisit Web 

Player and completed 38 social anxiety-related trials of the WSAP, 76 social anxiety-related trials of the 

IMP or ICC, followed by another 38 social anxiety-related trials of the WSAP. Participants were then 

redirected to Qualtrics and completed the State Trait Anxiety Inventory – State Form (Time 3) and the 

state perfectionism questions (Time 2). The study procedure can be seen in Figure 4.1.  
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Figure 4.1 

Study Procedure 

 

Note. T = Time; SPIN = Social Phobia Inventory; MPS = Multidimensional Perfectionism Scale; FMPS = 

Frost Multidimensional Perfectionism Scale; STAI-S = State Trait Anxiety Inventory – State Form; WSAP = 

Word Sentence Association Paradigm; IMP = Interpretation Modification Program; ICC = Interpretation 

Control Condition.  
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Results 

Data Preparation 

Data was prepared according to recommendations by Field (2013). Prior to testing the 

hypotheses, the data were checked for missing values, outliers, and violations of normality. All analyses 

were conducted using IBM SPSS version 26. Continuous variables were tested for normality based on 

skewness and kurtosis values, and outliers were assessed based on z-scores with absolute values above 

3.29. The distribution of WSAP latency of threat endorsement at Time 1 was identified as skewed and 

treated using square root transformation. Perfectionistic concerns and speech perfectionism at Time 2 

contained one and three outliers respectively, which were treated by replacing the outlier scores to one 

unit above the next highest score. 

Descriptive Statistics 

Descriptive statistics for each variable for the entire sample and for the two conditions can be 

seen in Table 4.1. There were no significant differences between the IMP and ICC groups for trait social 

anxiety, perfectionistic concerns, perfectionistic strivings, state anxiety at baseline, and state 

perfectionism pre-CBM-I. There were also no group differences in age (IMP: M = 28.32, SD = 6.27; ICC: 

M= 30.23, SD = 7.58), t(60)= 1.08, p = .286, or gender, χ2(1, N = 80) = 2.39, p = .123. Table 4.2 shows the 

correlations between baseline variables; overall, trait and state variables were moderately-to-highly 

correlated (with the exception of state perfectionism), but no significant relationships were seen 

amongst trait variables and WSAP variables. Similarly, state variables were not significantly related to 

WSAP variables.  
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Table 4.1 

Means and Standard Deviations by Group and Total Sample, and Group Difference Test of Baseline 

Variables 

  M SD t (p) 

Trait Social Anxiety IMP 46.85 8.91 -1.90 (.061) 

ICC 42.43 11.72  

 Total 44.63 10.58  

     

Perfectionistic 

Concerns  

IMP -0.17 21.68 0.21 (.832) 

ICC 0.75 16.48  

 Total 0.29 19.14  

     

Perfectionistic Strivings IMP 0.02 19.14 -0.01 (.995) 

ICC -0.02 22.24  

Total 0.00 20.62  

     

State Anxiety at 

baseline (T1)  

IMP 50.35 11.67 0.45 (.657) 

ICC 51.43 9.86  

 Total 50.89 10.74  

     

State Anxiety  

pre-CBM-I (T2) 

IMP 50.33 10.77  

ICC 50.96 9.56  

 Total 50.65 10.12  

     

State Anxiety  

post-CBM-I (T3) 

IMP 49.13 12.39  

ICC 50.85 10.91  

 Total 49.98 11.63  

     

State Perfectionism 

pre-CBM-I (T1) 

IMP 10.86 3.46 0.36 (.717) 

ICC 11.14 3.49  

 Total 11.00 3.45  
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  M SD t (p) 

State Perfectionism 

post-CBM-I (T2) 

IMP 10.04 4.06  

ICC 10.22 3.42  

 Total 10.13 3.73  

Note. IMP = Interpretation Modification Program. ICC = Interpretation Control Condition. CBM-I = 

Cognitive Bias Modification for Interpretation Bias. T = Time.
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Table 4.2  

Correlations Between Baseline Variables 

Baseline Variable 1. 2. 3. 4. 5. 6. 

1. Trait Social Anxiety -      

2. Trait Perfectionistic Concerns .37** -     

3. Trait Perfectionistic Strivings .40** .85** -    

4. State Anxiety (T1) .32* .58** .59** -   

5. State Perfectionism pre-CBM-I (T1) .36** .56** .50** .44** -  

6. WSAP Threat Endorsement (%) .06 .06 .02 -.14 .10 - 

7. WSAP Threat Endorsement (Latency) .06 .04 .08 -.16 .07 .99** 

Note. CBM-I = Cognitive Bias Modification for Interpretation Bias. T = Time. 

** p < .01. * p < .05.
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Manipulation Check 

A paired-samples t-test was used to test whether the false speech task induced state anxiety in 

the sample. There was no significant increase from baseline to Time 2 (after advising participants of the 

speech), t(79) = 0.40, p = .688. To test whether level of trait social anxiety had an effect on state anxiety 

level before and after informing participants of the speech, a two-way mixed ANCOVA was conducted. 

Trait social anxiety and group were centred and these variables, as well as their product term, were 

entered as covariates in the analysis. Assumptions of homogeneity of variances and covariances, and 

sphericity were met. There was no significant interaction between time and trait social anxiety, F(1, 78) 

= 0.71, p = .402, partial η2 = .01. Hence, the false speech task appears not to have induced state anxiety, 

even when accounting for trait social anxiety levels, despite reasonable rates of speech credibility.  

Effects of the Interpretation Modification Program/Interpretation Control Condition on Negative 

Interpretation Bias 

 To test the effect of CBM-I on negative interpretation bias, the IMP and ICC groups were 

compared on percentages and latencies of threat endorsement, at Times 1 and 2 (pre- and post-

IMP/ICC), using two two-way mixed ANOVAs. Assumptions of homogeneity of variances and 

covariances, and sphericity were met in all analyses. No significant interactions or main effects of group 

were found (see Table 4.3). However, there was a significant main effect of time for the percentage of 

threat endorsements. Specifically, the percentage of threat endorsements decreased from pre (M = 

62.14%, SD = 20.93%) to post IMP/ICC (M = 55.68%, SD = 26.09%). There was also a significant main 

effect of time for threat endorsement latency, such that participants took longer to endorse threat trials 

after the IMP/ICC protocol (M = 453.83ms, SD = 220.08ms) than before (M = 371.94ms, SD = 199.01ms).
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 Table 4.3 

Two-Way Mixed ANOVA Results for Percentage and Latency of Threat Endorsement  

Note. ICC = Interpretation Control Condition. IMP = Interpretation Modification Program.  

a Non-transformed means and standard deviations for are reported for ease of interpretation.  

***p < .001.  

 M (SD) F(df) 

partial η2  Pre Post 

 ICC IMP ICC IMP Time Group Interaction 

Threat Endorsement (%) 
60.38 

(21.49) 

61.68 

(21.58) 

53.72 

(28.02) 

49.28 

(30.33) 

11.26 (1, 78)*** 

.13 

0.10 (1, 78) 

.00 

1.02 (1, 78) 

.01 

Threat Endorsement 

Latencya (milliseconds)  
436.75 

(189.38) 

370.81 

(197.53) 

445.38 

(244.78) 

373.14 

(203.37) 

7.48 (1, 72)***  

.09 

0.03 (1, 72) 

.00 

0.33 (1, 72) 

.01 
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Effects of Cognitive Bias Modification for Interpretation Bias on State Anxiety and State Perfectionism 

 To test the effect of CBM-I on state anxiety a two-way mixed ANOVA (Group: IMP vs. ICC x Time: 

pre- and post-CBM-I) was conducted. Assumptions of homogeneity of variances and covariances, and 

sphericity were met. There was no significant interaction between group and time, F(1, 78)= 0.60, p = 

.441, partial η2 = .01. There were also no main effects of time, F(1, 78)= 0.91, p = .343, partial η2 = .01, or 

group, F(1, 78)= 0.26, p = .615, partial η2 = .00.  

 A similar analysis was conducted to test the effect of CBM-I on state perfectionism. Assumptions 

of homogeneity of variances and covariances, and sphericity were again met. There was again no 

interaction between group and time, F(1, 78) = 0.04, p = .838, partial η2 = .00, nor significant main effects 

of time, F(1, 78) = 0.31, p = .580, partial η2 = .00, or group, F(1, 78) = 0.09, p = .764, partial η2 = .00.  

Trait Variables as Moderators of the Effects of the Interpretation Modification Program/Interpretation 

Control Condition on State Anxiety and State Perfectionism 

 A series of three-way repeated-measures ANCOVAs (Group: IMP vs ICC x Time: pre- vs post-

CBM-I x trait variable) were conducted to individually test the moderating role of each of the trait 

variables (i.e., trait social anxiety, trait perfectionistic concerns, and trait perfectionistic strivings). Prior 

to conducting the analyses, the trait variables and group were centred, and entered as covariates along 

with their product terms. Assumptions of homogeneity of variances and covariances, and sphericity 

were met in all analyses. 

The three-way interaction of time, group, and trait social anxiety on state anxiety was 

significant, F(1, 76) = 5.76, p = .019, partial η2 = .07. To further investigate this effect, two-way 

interactions were graphed using pre- and post-CBM-I parameter estimates coefficients of the intercept, 

trait social anxiety, group, and the product term of trait social anxiety and group on state anxiety. The 
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interactions between time and group were analysed at three levels of trait social anxiety: moderate4 

(Social Phobia Inventory scores one standard deviation below the mean); high (Social Phobia Inventory 

scores within one standard deviation of the mean); and extreme (Social Phobia Inventory scores one 

standard deviation above the mean). As can be seen in Figure 4.2, the interactions between group and 

time differed at each of the trait social anxiety levels. At moderate social anxiety levels, there was a 

decline in estimated state anxiety scores from pre- (45.71) to post-CBM-I (41.78) in the IMP group, but 

not in the ICC group (pre-CBM-I = 48.76; post-CBM-I = 49.60). As trait social anxiety levels increased, the 

state anxiety slope of the IMP group flattened, such that a smaller decline was seen at high social 

anxiety levels (pre-CBM-I = 49.53; post-CBM-I = 47.85) and no decline at extreme social anxiety levels 

(pre-CBM-I = 53.35; post-CMB = 53.93). By contrast, in the ICC group, there were no changes in 

estimated state anxiety scores neither at high social anxiety levels (pre-CBM-I = 51.56; post-CMB = 

51.18) nor at extreme social anxiety levels (pre-CBM-I = 54.37; post-CMB = 52.76). 

  

 
4 As the inclusion criteria required a Social Phobia Inventory score ≥ 19, there was no low social anxiety group. 
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Figure 4.2 

 Time by Group Interactions on State Anxiety at Different Trait Social Anxiety Levels 

 

 

 

 

 

 

 

Note. ICC = Interpretation Control Condition. IMP = Interpretation Modification Program. CBM-I = 

Cognitive Bias Modification for Interpretation Bias. 
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There was a similar significant three-way interaction between group, time, and trait 

perfectionistic concerns on state perfectionism, F(1, 76) = 8.49, p = .005, partial η2 = .10. Two-way 

interactions were again graphed using pre- and post-CBM-I parameter estimates coefficients of the 

intercept, trait perfectionistic concerns, group, and the product term of trait perfectionistic concerns 

and group on state perfectionism. Time and group interactions were graphed at three levels of trait 

perfectionistic concerns: low (perfectionistic concerns scores one standard deviation below the mean); 

moderate (perfectionistic scores within one standard deviation of the mean); and high (perfectionistic 

concerns scores one standard deviation above the mean). Figure 4.3 shows the interactions between 

time and group at each level of trait perfectionistic concerns. In the IMP group, there was a small decline 

in estimated state perfectionism scores at low levels of perfectionistic concerns, with the slope of state 

perfectionism flattening as trait perfectionistic concerns increased (low: pre-CBM-I = 9.17; post-CBM-I= 

8.08; moderate: pre-CBM-I = 10.90; post-CBM-I = 10.09; high: pre-CBM-I = 12.62; post-CBM-I = 12.10). 

The opposite pattern was seen in the ICC group, with no changes in estimated state perfectionism 

scores at low levels of perfectionistic concerns but slightly steeper slopes of state perfectionism as trait 

perfectionistic concerns increased (low: pre-CBM-I: 8.59; post-CBM-I: 8.75; moderate: pre-CBM-I = 

11.08; post-CBM-I= 10.19; high: pre-CBM-I = 13.57; post-CBM-I= 11.63).  
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Figure 4.3 

Time by Group Interactions on State Perfectionism at Different Levels of Trait Perfectionistic Concerns  

    

 

 

 

 

 

 

Note. ICC = Interpretation Control Condition. IMP = Interpretation Modification Program. CBM-I = 

Cognitive Bias Modification for Interpretation Bias. 
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 The three-way interaction between time, group, and trait social anxiety on state perfectionism 

was not significant, F(1, 76) = 0.21, p = .650, partial η2 = .00. Neither were the two-way interactions 

between time and group, F(1, 76) = 0.12, p = .736, partial η2 = .00, time and trait social anxiety, F(1, 76) = 

0.42, p = .520, partial η2 = .01, or group and trait social anxiety, F(1, 76) = 0.35, p = .555, partial η2 = .01. 

There were also no main effects of group, F(1, 76) = 1.07, p = .304, partial η2 = .01, or time, F(1, 76) = 

0.19, p = .662, partial η2 = .00, but there was a significant main effect of trait social anxiety F(1, 76) = 

10.98, p = .001, partial η2 = .12. To investigate this main effect, a mean of the pre- and post-CBM-I state 

perfectionism scores was calculated and correlated with trait social anxiety. Pearson correlation results 

showed a large, positive association between mean state perfectionism and trait social anxiety, r(80) = 

.56, p < .001. 

The three-way interaction between group, time, and trait perfectionistic concerns on state 

anxiety was also not significant, F(1, 76) = 0.15, p = .901, partial η2 = .00. In addition, none of the two-

way interactions between group and time, F(1, 76) = 0.58, p = .450, partial η2 = .01, time and trait 

perfectionistic concerns, F(1, 76) = 0.03, p = .875, partial η2 = .00, and group and perfectionistic 

concerns, F(1, 76) = 0.08, p = .783, partial η2 = .00, were significant. Further, no significant main effects 

of time, F(1, 76) = 0.88, p = .351, partial η2 = .01, or group, F(1, 76) = 0.21, p = .648, partial η2 = .00 were 

found. There was, however, a main effect of trait perfectionistic concerns, F(1, 76) = 32.93, p < .001, 

partial η2 = .30. A Pearson correlation analysis between the mean of the pre- and post-CBM-I state 

anxiety scores and trait perfectionism revealed a moderate, positive correlation, r(80) = .34, p = .002. 

The three-way interaction between time, group, and trait perfectionistic strivings on state 

anxiety was not significant, F(1, 76) = 0.17, p = .682, partial η2 = .00. Moreover, there were no significant 

two-way interactions between time and group, F(1, 76) = 0.59, p = .447, partial η2 = .01, time and trait 

perfectionistic strivings, F(1, 76) = 0.06, p = .804, partial η2 = .00, or group and trait perfectionistic 

strivings, F(1, 76) = 0.04, p = .850, partial η2 = .00. The main effects of time, F(1, 76) = 0.89, p = .349, 
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partial η2 = .01, and group, F(1, 76) = 0.40, p = .528, partial η2 = .01, were also not significant. There was, 

however, a significant main effect of perfectionistic strivings, F(1, 76) = 43.39, p < .001, partial η2 = .36. A 

Pearson correlation analysis showed a large, positive relationship between the mean of the pre- and 

post-CBM-I state anxiety scores and trait perfectionistic strivings, r(80) = .61, p < .001. 

The three-way interaction between time, group, and trait perfectionistic strivings on state 

perfectionism was also not significant, F(1, 76) = 1.89, p = .174, partial η2 = .02. There were also no 

significant two-way interactions between time and group, F(1, 76) = 0.05, p = .831, partial η2 = .00, or 

trait perfectionistic strivings and group, F(1, 76) = 0.31, p = .583, partial η2 = .00, and no main effect of 

group, F(1, 76) = 0.11, p = .740, partial η2 = .00. There were significant main effects of time, F(1, 76) = 

14.41, p < .001, and trait perfectionistic strivings, F(1, 76) = 15.72, p < .001, partial η2 = .17, but these 

were qualified by a significant two-way interaction between time and trait perfectionistic strivings, F(1, 

76) = 6.48, p = .013, partial η2 = .08. Pre- and post-CBM-I parameter estimates coefficients of the 

intercept and trait perfectionistic strivings on state perfectionism were used to graph the two-way 

interaction. Changes in state perfectionism were graphed at the low, moderate, and high levels of trait 

perfectionistic strivings. As can be seen in Figure 4.4, the slope of state perfectionism became slightly 

steeper as levels of trait perfectionistic strivings increased. At low levels of perfectionistic strivings, there 

was no change in estimated state perfectionism scores from pre- (8.89) to post-CBM-I (8.42), whereas at 

moderate and high levels there were increasing declines (moderate: pre-CBM-I =10.99; post-CBM-I = 

10.14; high: pre-CBM-I = 13.10; post-CBM-I = 11.86).   
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Figure 4.4 

Interaction Between Time and Trait Perfectionistic Strivings Levels on State Perfectionism  

 

Note. ICC = Interpretation Control Condition. IMP = Interpretation Modification Program. CBM-I = 

Cognitive Bias Modification for Interpretation Bias. 

 

Discussion 

 The current study was the first to test the effects of interpretation bias modification in the 

context of both social anxiety and perfectionism. Given the effectiveness of various protocols for 

modifying interpretation bias for social anxiety (Amir & Taylor, 2012; Beard & Amir, 2008; Brosan et al., 

2011) and perfectionism (Dodd et al., 2019) individually, we predicted a reduction in negative 

interpretation bias following the IMP, and in turn, a reduction in state anxiety and state perfectionism. 

In addition, it was expected that trait variables (i.e., trait social anxiety, trait perfectionistic concerns, 
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Modification of Interpretation Bias in the Interpretation Modification Program and Interpretation 

Control Condition Groups 

 In contrast to predictions and previous studies (e.g., Amir & Taylor, 2012; Beard & Amir, 2008), 

there was no significant interaction between group and time on the WSAP variables. There were also no 

main effects of group; however, there were significant main effects of time for the percentage of threat 

endorsements and threat endorsement latency. Both groups showed a reduction in the percentage of 

threat endorsements. These changes demonstrate that post-CBM-I, participants associated ambiguous 

scenarios with threat words less often and were slower to make such associations, thus demonstrating a 

reduction in negative interpretation bias in both groups.  

 Although the ICC is designed not to alter interpretation bias in any direction, it has been shown 

to modify interpretation bias in some previous research (e.g., Amir & Taylor, 2012; Beard & Amir, 2008), 

as also found in the current study. A recent meta-analysis showed that control conditions such as the 

ICC, which mimic the treatment group without consistently reinforcing a specific interpretation, 

generally lead to small improvements in interpretation bias (Fodor et al., 2020). This is thought to be 

caused by the 50% of trials in the ICC which reinforce the rejection of threat words, and the 

endorsement of benign words (Amir & Taylor, 2012; Edwards et al., 2018). Additionally, Amir and Taylor 

(2012) have suggested that in undertaking the ICC, participants may become mindful of their 

interpretation bias and make attempts to change it. This suggestion was reinforced by participant 

feedback post-study (Amir & Taylor, 2012). Furthermore, it is possible that the observed change in 

negative interpretation bias in the ICC group was due to demand effects. Although the WSAP is generally 

perceived to be less prone to biased responses than are self-report measures of negative interpretation 

bias (Gonsalves et al., 2019), some authors have argued that CBM-I protocols are not immune to such 

effects (Cristea et al., 2015; Edwards et al., 2018). Although participants were not informed of the 

purpose of the task, it is possible that some may have guessed the aims of the study. Nevertheless, the 
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latency measures should be a robust indication of the true effect of CBM-I, as participants were unlikely 

to have known that their response times were recorded.  

Nevertheless, it is unclear why the changes in negative interpretation bias in the ICC group were 

similar in magnitude to those seen in the IMP. In previous studies, the IMP has generally yielded much 

larger improvements in interpretation bias than the ICC (Amir & Taylor, 2012; Beard & Amir, 2008; 

Gonsalves et al., 2019). For example, in a 110-trial single-session protocol, Amir et al. (2010) found a 

large reduction in threat endorsement following the IMP (d = 0.91), whereas the ICC showed no 

significant reductions. In contrast, the current study found no significant group effects, and effect sizes 

were medium (d = 0.47) and small (d = 0.27) for the reduction of percentages of threat endorsements 

from pre- to post-task for the IMP and the ICC, respectively. Furthermore, numerous CMB-I protocols 

have shown superior effects of the treatment condition, compared to controls equivalent to the ICC 

(Blackwell, 2020; Fodor et al., 2020). One explanation is that the use of a single CBM-I session, 78-trial 

protocol may not have been sufficient to produce a substantially greater change in negative 

interpretation bias in the IMP group than in the ICC group.  

Another possibility is that the online administration of the CBM-I protocol may have affected 

participants’ responses. Previous research has shown that CBM-I protocols are often more effective 

when conducted in a laboratory environment than at home (Jones & Sharp, 2017). It has been suggested 

that laboratory studies promote uninterrupted attention to tasks compared to at-home studies, which 

may result in a lack of concentration (Brosan et al., 2011). Moreover, participants are more likely to 

adhere to task instructions when in a laboratory environment (Brosan et al., 2011). Although online 

CBM-I programs have been used successfully in the past (e.g., Hirsch et al., 2020; Salemink et al., 2009), 

the majority of these studies used multi-session protocols. In addition to Amir et al.’s (2010) single 

session protocol, other single-session studies have also been successful, although only in a group that 

received 160 IMP trials; not in a group that received only 80 trials (Yang et al., 2017). It is possible that 
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any effects of inattention were buffered by repeated training sessions and/or a larger number of trials in 

previous online studies. In the current study, the combination of a single session protocol with only 76 

social scenario-related IMP trials in a non-laboratory environment may have contributed to the non-

significant difference between groups. Indeed, of the 8.7% of trials that were excluded, 6.7% were 

removed due to response latencies greater than 2000 milliseconds. The percentage of excluded trials 

was high compared to other studies (e.g., 3% in Beard & Amir, 2009). This might suggest that 

participants were taking longer to respond due to a lack of attention to the task.  

Furthermore, the administration of the WSAP may also have affected the results. The sets of the 

WSAP were split in half in order to measure negative interpretation bias at pre- and post-CBM-I. This 

was in contrast with previous studies in the area, which have employed varying strategies to assess 

negative interpretation bias at pre- and post-CBM-I; for example, Amir et al. (2010) implemented the 

IMP/ICC as their CBM-I protocol but chose to use the Posner task to measure negative interpretation 

bias. Others have used the full set of the WSAP to measure negative interpretation bias before and after 

several sessions of CBM-I (Amir & Taylor, 2012). The design chosen in the current study aimed to reduce 

time spent on the task, to avoid participant burden. It is possible that assessing levels of negative 

interpretation bias using half of the trials at each measurement point may have affected the reliability of 

this measure and led to a lack of correlation between baseline social anxiety levels and WSAP scores. 

Future research may choose to employ a different strategy for measuring negative interpretation bias 

pre-and post-CBM-I, but further studies on the minimum number of trials required for reliable 

assessment of negative interpretation bias using the WSAP are warranted. 

Taken together, these issues highlight the need for further research to determine the number of 

sessions and trials required in WSAP and CBM-I research, including for online formats. Ascertaining such 

numbers would also prevent the inclusion of too many sessions and trials, and thus avoid participant 

burden and attrition. Moreover, as online methods are increasingly popular due to their time and cost-
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effectiveness, as well as their flexibility and convenience for participants (Arechar et al., 2018), 

conducting online research may be a pragmatic choice in future studies. Online protocols should 

therefore be improved to enhance attention and focus in non-laboratory environments, to better 

engage participants and increase the effectiveness of the intervention. 

Effects of Cognitive Bias Modification for Interpretation Bias on State Anxiety (i.e., Two-Way 

Interaction) and Trait Social Anxiety as a Moderator (i.e., Three-Way Interaction) 

We predicted a two-way interaction between time and group on state anxiety, such that 

participants in the IMP condition would show lower levels of state anxiety after CBM-I than before, and 

that at post-CBM-I, state anxiety levels would be lower in the IMP group than the ICC group. As noted 

above, this prediction was not borne out by the results. However, the hypothesised three-way 

interaction of group, time, and trait social anxiety on state anxiety when examining trait social anxiety as 

a moderator was significant. At moderate levels of social anxiety, the IMP group showed a decline in 

state anxiety from pre- to post-CBM-I, but this effect was dampened at higher levels of trait social 

anxiety. By contrast, in the ICC group, there were no changes in state anxiety from pre- to post-CBM-I 

across all trait social anxiety levels. 

Although the results of this three-way interaction appear to be in line with predictions, the 

mechanism of action of the IMP was seemingly different than expected. Specifically, it was expected 

that state anxiety would decrease as a result of the modification of interpretation bias. However, only 

individuals in the IMP group with moderate levels of social anxiety showed a decrease in state anxiety, 

despite both the IMP and ICC groups showing reductions in negative interpretation bias. These results 

indicate that the IMP did not affect state anxiety through a change in negative interpretation bias. 

Instead, it seems that the IMP had a direct impact on state anxiety at moderate levels of social anxiety. 

A similar suggestion has been put forward by other researchers. For example, Salemink et al. (2010) 
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employed a different CBM-I protocol which showed direct effects on state anxiety. Participants were 

allocated to either a positive interpretation bias induction group, which exposed participants to benign 

words only, or a negative interpretation bias induction group, which exposed participants to threat 

words only. Results showed a direct relationship between CBM-I and a small change in state anxiety that 

was not mediated by a change in interpretation bias. The authors proposed that exposure to benign 

words (in the positive interpretation bias condition) directly decreased state anxiety, and exposure to 

threat words (in the negative interpretation bias condition) directly increased state anxiety.  

This mechanism as proposed by Salemink et al. (2010) is unlikely to have played a role in the 

current study, as both groups were shown benign and threat words equally. The consistent (i.e., 

reinforcement of benign endorsement and threat rejection in all trials) versus inconsistent (i.e., 

reinforcement of benign endorsement and threat rejection on 50% of trials) feedback provided to 

participants was the only difference between the IMP and ICC. Hence, it is possible that receiving 

consistent feedback about performance on the task during the IMP was responsible for the change in 

state anxiety. However, evidence for this position is currently lacking and should be addressed in future 

studies looking at mechanisms of action of CBM-I protocols. Moreover, the direct effect of the IMP on 

state anxiety was only present at the moderate levels of social anxiety. Perhaps individuals with higher 

levels of trait social anxiety require a more intensive intervention to show improvements in state 

anxiety. Future research is required to ascertain the number of CBM-I sessions required for individuals 

with varying levels of social anxiety. 

Effects of Cognitive Bias Modification for Interpretation Bias on State Perfectionism (i.e., Two-Way 

Interaction) and Trait Perfectionistic Concerns as a Moderator (i.e., Three-Way Interaction) 

The hypothesis that state perfectionism would decline post-CBM-I in the IMP group, but not the 

ICC group, was also not supported as neither group showed changes in state perfectionism over time. 
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The hypothesised three-way interaction between group, time, and trait perfectionistic concerns showed 

a significant effect on state perfectionism. At low levels of perfectionistic concerns, there was a small 

decline in state perfectionism from pre- to post-CBM-I in the IMP group, but not at the moderate and 

high levels. There was no such change in state perfectionism at low levels of perfectionistic concerns in 

the ICC group. These results again suggest that the IMP may have a direct effect on state variables, but 

only at the lower levels, not at the higher levels of trait perfectionistic concerns.  

Contrary to our expectation, at high levels of perfectionistic concerns, there was a small decline 

in state perfectionism in the ICC group, which was not seen in the IMP group. These results again cannot 

be attributed to a change in negative interpretation bias. In previous studies, ICC-type conditions have 

been shown to improve psychopathology symptoms; however, such improvements were due to the 

modification of interpretation bias (MacDonald et al., 2020; Salemink et al., 2014), which does not 

appear to be the case in the current study. It is unlikely that the ICC would provide an advantage over 

the IMP in directly modifying state perfectionism at high levels of perfectionistic concerns. It is more 

likely that these results were due to issues such as demand effects or regression to the mean. 

Nonetheless, it is puzzling that these issues would only occur at high levels of perfectionistic concerns 

and specifically in the ICC group. Further research on the effect of CBM-I at various levels of trait 

perfectionistic concerns is needed to clarify these findings. 

Effects of Time, Group, and Trait Perfectionistic Strivings on State Perfectionism 

Although the interaction between time, group, and trait perfectionistic strivings on state 

perfectionism was not significant, there was a significant two-way interaction between trait 

perfectionistic strivings and time. This interaction showed that although state perfectionism did not 

differ over time at low levels of perfectionistic strivings, there was a decline in state perfectionism that 

was steeper with higher levels of trait perfectionistic strivings. This decline, although small, may indicate 
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that individuals with higher levels of perfectionistic strivings may be more responsive to CBM-I. This 

argument is in line with previous research that has suggested that individuals high in perfectionistic 

strivings have a greater ability to employ coping resources to avoid maladaptive outcomes (Gnilka et al., 

2017). Specifically, Gnilka et al. (2017) showed that perfectionistic strivings were directly and positively 

related to a measure of the ability to restructure cognitions to avoid stress. Likewise, in the present 

study, high levels of perfectionistic strivings appeared to give participants an advantage in reducing state 

perfectionism as a result of the interpretation bias modification. Participants with lower levels of 

perfectionistic strivings may have an inferior ability to use coping resources to lower state 

perfectionism.  

Main Effects of Trait Variables on State Variables 

The other hypothesised three-way interactions (i.e., group, time, and trait social anxiety on state 

perfectionism; group, time, and trait perfectionistic concerns on state anxiety; and group, time, and trait 

perfectionistic strivings on state anxiety) were not significant but showed a significant main effect of 

trait variables on state variables. Not surprisingly, the results confirmed that individuals with higher 

levels of social anxiety scored higher on state perfectionism regarding the speech. Similarly, individuals 

with higher levels of perfectionistic concerns and perfectionistic strivings scored higher on state anxiety.  

Limitations and Future Directions 

In addition to the aforementioned limitations regarding the number of CBM-I trials or sessions, 

and a possible lack of attention on the part of the participants when they engaged in the CBM-I 

paradigm, several other limitations need to be acknowledged. First, in the absence of a validated 

questionnaire of state perfectionism scale, I modified two measures as also used by S. P. Mackinnon et 

al. (2014). More generally, modifications of trait scales used to assess state perfectionism have been 

successful (e.g., Boone et al., 2012; Brown & Kocovski, 2014; Reis & Prestele, 2020; Saboonchi & Lundh, 
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1999). However, in the current study, the internal consistency of the state perfectionism measure was 

poor at Time 1 (α = .60) and only acceptable at Time 2 (α = .78), indicating that the items may not have 

consistently measured state perfectionism. The development and validation of a state perfectionism 

scale should be the focus of future perfectionism research.  

Second, the impromptu speech task did not increase state anxiety, although most participants 

believed that they would be delivering a speech. The speech was included as an evaluative threat 

designed to increase state anxiety uniformly across the sample. Other studies have reported an increase 

in state anxiety after informing participants that they had to prepare a speech (e.g., Chen et al., 2019). 

However, in the current study, mean state anxiety was already markedly higher at baseline (M = 50.89) 

compared to previous studies (e.g., M = 44.92 in a socially anxious group; Beard & Amir, 2009), and over 

the established clinically significant cut-off scores of 39-40 (Julian, 2011). As such, it appears that 

participants were already highly anxious prior to being told about the speech and a ceiling effect may 

have occurred.  

Alternatively, the imminent speech may have been less anxiety-provoking due to the online 

nature of the study and lack of a live audience. Protocols that included an audience (or even the physical 

presence of the researcher) have successfully induced anxiety, whether the speech task was real (e.g., 

Chen et al., 2018; Makkar & Grisham, 2011b) or not (e.g., Chen et al., 2019; Helbig-Lang et al., 2015). 

Perhaps the threat associated with the speech is diminished in the absence of an audience, regardless of 

whether participants are told they will receive feedback. Future online research could opt to include a 

virtual reality audience to induce anxiety by way of a speech task (Owens & Beidel, 2015). 

Third, the CBM-I protocol focused only on social anxiety, not perfectionism. The scenarios 

focused specifically on content pertaining to social anxiety (e.g., ‘People laugh at something you said’; 

Beard & Amir, 2008), not perfectionism (e.g., as in Dodd et al., 2019, ‘… you make it to the final round 
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and then receive third place’, p. 169). Although negative interpretation bias as commonly measured in 

social anxiety research (i.e., interpretation of ambiguous social scenarios) was shown to be related to 

perfectionistic concerns in Studies 1 and 2, perhaps the modification of interpretation bias in 

perfectionists needs to target perfectionism specifically. To establish the effectiveness of CBM-I for 

perfectionism, future studies should conduct a comparison of CBM-I for social anxiety and CBM-I for 

perfectionism to ascertain the best transdiagnostic intervention for social anxiety and perfectionism. 

Finally, the current study recruited participants with a Social Phobia Inventory score in the 

clinical range, but there were no inclusion criteria for perfectionism. To the best of my knowledge, 

benchmarks for high or clinical levels of perfectionism using the Frost Multidimensional Perfectionism 

Scale or the Multidimensional Perfectionism scale have not been established. As explored in Chapter 1, 

previous research has varied greatly in the choice subscales and items of subscales used to formulate a 

perfectionistic concerns and perfectionistic strivings composite. As such, deriving a benchmark of high 

perfectionistic concerns and perfectionistic strivings from previous research would be inappropriate, as 

perfectionism composites are likely not comparable. Nonetheless, it is possible that results may have 

been different if only highly perfectionistic participants were included in the sample. For example, the 

speech task may have had a more threatening effect if the overall sample was highly perfectionistic. 

Future research may choose to employ a perfectionism measure that is uniformly utilised across the 

literature, for which clinical benchmarks have been reported (such as the Clinical Perfectionism 

Questionnaire; Dickie et al., 2012; Riley et al., 2007). 

Clinical and Theoretical Implications 

The findings have some important clinical and theoretical implications. First, the changes in 

negative interpretation bias observed in both the IMP and the ICC groups did not result in corresponding 

reductions in state anxiety. Previous CBM-I studies that were successful in changing psychopathology 
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symptoms as a result of interpretation bias modification generally yielded modest effects (Blackwell, 

2020) and were more effective in analogous than in clinical samples (Amir & Taylor, 2012). This suggests 

that CBM-I may be more effective for those with mild presentations. As such, the high levels of state 

anxiety experienced by some individuals in the current sample were potentially beyond the scope of 

effectiveness of the interpretation bias modification. Along with past findings, the present results show 

that CBM-I, and in particular a single session CBM-I, may be best suited for individuals with mild 

presentations of social anxiety. 

Second, the findings add to the limited literature on the modification of interpretation bias and 

perfectionism. Specifically, they indicate that individuals high in perfectionistic strivings may benefit 

from CBM-I, even if the CBM-I is a brief intervention. These results were observed despite a lack of 

significant relationships between perfectionistic strivings and negative interpretation bias in Studies 1 

and 2. There is currently no consensus on the adaptive or maladaptive nature of perfectionistic strivings, 

as this dimension of perfectionism has continued to show contrasting effects on both positive and 

negative outcomes since its conceptualisation (Stoeber et al., 2020). Accordingly, the findings of the 

present study reflect the complex nature of perfectionistic strivings: despite its positive and moderate to 

strong correlations with psychopathology (i.e., trait social anxiety, trait perfectionistic concerns), 

perfectionistic strivings appear to simultaneously have a positive impact on CBM-I outcomes. The 

contrasting results of perfectionistic concerns and perfectionistic strivings as moderators of CBM-I 

effects reflect the two-factor model and theory of the multidimensional nature of perfectionism and 

reiterate the need to include both dimensions in perfectionism research (Stoeber, 2017b; Stoeber et al., 

2020). Nonetheless, given the issues with the measurement of state perfectionism, it should be stated 

that these results are tentative, and require replication. 

Third, the findings have implications for the role of negative interpretation bias in social anxiety 

and perfectionism. Specifically, negative interpretation bias has long been emphasised in social anxiety 
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literature as a maintenance factor of the disorder (Clark, 2001; Heimberg et al., 2014; Hofman, 2007). 

Perfectionism cognition theory (Flett et al., 2017) and the cognitive behavioural model of perfectionism 

(Shafran et al., 2018) do not explicitly assign a role for negative interpretation bias in perfectionism; 

however, these models indicate that perfectionists have a heightened vulnerability to evaluative threats 

from others (Flett et al., 2017) and show hypervigilant monitoring of performance (Shafran et al., 2002). 

Despite these theoretical suggestions, and research demonstrating that negative interpretation bias is a 

transdiagnostic process that exists across different disorders (Beard et al., 2019; Hirsch et al., 2016), no 

previous studies have attempted to modify interpretation bias in social anxiety and perfectionism 

simultaneously. This study is the first to test whether CBM-I may serve as a time and cost-effective 

transdiagnostic intervention for negative interpretation bias in both social anxiety and perfectionism. 

Although the modification of negative interpretation bias did not impact on state anxiety in the current 

study, a consistent body of previous research has shown that CBM-I protocols are useful for individuals 

with social anxiety (Beard & Amir, 2008; Amir & Taylor, 2012; Brosan et al., 2011; Yang et al., 2017), 

even if only for those with mild presentations. These previous findings, along with those from the 

current study suggesting that CBM-I may be beneficial for those high in perfectionistic strivings, show 

preliminary evidence of CBM-I as a transdiagnostic intervention. Further research is required to 

ascertain the clinical utility of CBM-I as a transdiagnostic intervention in social anxiety and 

perfectionism. 

Conclusion 

The present study aimed to provide preliminary evidence of the effectiveness of modifying 

interpretation bias using CBM-I on state anxiety and state perfectionism, in a sample of individuals with 

elevated social anxiety. Overall, the IMP and ICC groups showed a reduction in negative interpretation 

bias, but no corresponding reduction in state anxiety across trait social anxiety levels, or state 

perfectionism across trait perfectionistic concerns levels. However, further research could usefully 
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ascertain whether the IMP may have direct effects on these state variables at differing levels of trait 

social anxiety or trait perfectionistic concerns. Notably, state perfectionism appeared to diminish as a 

result of negative interpretation bias change at high levels of perfectionistic strivings, suggesting that 

CBM-I may be a promising intervention for individuals high in this perfectionism dimension. However, 

this conclusion is tentative and requires replication, given the issues with the state perfectionism 

measure. Despite some limitations, the current study contributes important information to guide the 

methodology of future studies to further investigate the clinical utility of CBM-I for social anxiety and 

perfectionism.  
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Chapter 5: General Discussion 

The current thesis investigated the relationships among social anxiety, perfectionism 

dimensions, and cognitive biases. This final chapter summarises and integrates the results of the three 

studies and discusses the overall clinical and theoretical implications of the findings. Limitations and 

considerations for future research are also reviewed. 

Summary of Research and Integration of Main Findings 

Chapter 1 introduced prominent models of social anxiety disorder (Clark, 2001; Heimberg et al., 

2014; Hofmann, 2007) as the main theoretical frameworks of the current thesis, and identified two main 

features of social anxiety across these models: 1) the discrepancy between one’s own or perceived high 

social standards from others and one’s perceived inability to attain such standards (also a feature of 

perfectionism; Limburg et al., 2016; Slaney et al., 2001; Stoeber, 2017a); and 2) cognitive biases that 

maintain social anxiety disorder (i.e., negative interpretation bias, negative self-imagery, and post-event 

processing). Perfectionism was defined in terms of the two-factor model, with the dimensions of 

perfectionistic concerns and perfectionistic strivings considered in all chapters. The current thesis also 

adopted elements from theories in the area of perfectionism (i.e., perfectionism cognition theory by 

Flett et al., 2017, and the cognitive behavioural model of perfectionism by Shafran et al., 2002) to 

contextualise how cognitive biases relate to perfectionism. Furthermore, the extended conceptual 

model of perfectionism and social anxiety (Flett & Hewitt, 2014) provided the basis for the role of 

cognitive biases as mediators of the relationships between social anxiety and perfectionism dimensions.  

In Chapter 2, a review of the relevant literature showed that despite robust cross-sectional 

evidence for the association between social anxiety and perfectionistic concerns, longitudinal research 

(i.e., Damian et al., 2017; Gautreau et al., 2015; Levinson & Rodebaugh, 2016) testing the directionality 

of this relationship was limited, and findings were contradictory. Moreover, despite a large body of 
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literature showing that cognitive biases are related to social anxiety (e.g., Brozovich & Heimberg, 2008; 

Chen et al., 2020; Ng et al., 2014), fewer studies have examined the relationships between 

perfectionism dimensions and cognitive biases (e.g., Flett et al., 2016; Lee et al., 2011; Yiend et al., 

2011). A small body of research investigated post-event processing as a mediator of the relationship 

between perfectionistic concerns and social anxiety (e.g., Abdollahi, 2019), but the mediator roles of 

negative interpretation bias and negative self-imagery had not been examined. Based on the theories 

presented in Chapter 1, and the research reviewed in Chapter 2, Study 1 (Chapter 2) and Study 2 

(Chapter 3) investigated the direct longitudinal relationships between social anxiety and perfectionism 

dimensions, and cognitive biases were examined as mediators of these relationships.  

Study 1 investigated social anxiety, perfectionism dimensions, and cognitive biases at three time 

points over the course of six months, in a heterogeneous community sample. In contrast with previous 

longitudinal research (Damian et al., 2017; Gautreau et al., 2015; Levinson & Rodebaugh, 2016), no 

direct relationships were observed between social anxiety and perfectionistic concerns in either 

direction. There were also no significant direct relationships between social anxiety and perfectionistic 

strivings, consistent with longitudinal previous studies (Damian et al., 2017; Levinson & Rodebaugh, 

2016). However, both social anxiety and perfectionistic concerns directly contributed to negative 

interpretation bias. Furthermore, negative interpretation bias served as a mediator of the relationship 

between perfectionistic concerns and social anxiety, such that perfectionistic concerns contributed to 

social anxiety through an effect on negative interpretation bias. In addition, negative interpretation bias 

also mediated social anxiety over time, thus indicating that negative interpretation bias is a maintenance 

factor of social anxiety. In contrast, negative self-imagery and post-event processing had no mediator 

roles in any relationships. 

Study 2 addressed the same variables, but over a period of two weeks, and in a sample of 

undergraduates. Furthermore, relationships among social anxiety, perfectionism dimensions, and 
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cognitive biases were tested in the context of a five-minute social interaction task, in which participants 

were asked to introduce themselves to another participant. Results showed that social anxiety directly 

contributed to perfectionistic concerns; this finding was in accordance with Gautreau et al.’s (2015) 

research but in contrast with Study 1. This difference was suggested to be due to multiple possible 

factors: differences in average sample age (younger sample in Study 2 than in Study 1); the use of an 

actual social interaction task in Study 2; and the shorter overall time frame of Study 2, which aimed to 

address the potential shortcomings caused by the long-term investigation in Study 1. In addition, social 

anxiety and perfectionistic strivings were not significantly related, as in Study 1 and previous 

longitudinal studies (Damian et al., 2017; Levinson & Rodebaugh, 2016). Social anxiety and 

perfectionistic concerns again directly contributed to negative interpretation bias, and negative 

interpretation bias directly contributed to social anxiety. Negative interpretation bias was again a 

mediator of the pathway from perfectionistic concerns to social anxiety, and a maintenance factor of 

social anxiety. In contrast with Study 1, negative interpretation bias also mediated the pathway from 

social anxiety to perfectionistic concerns. In addition to negative interpretation bias, negative self-

imagery also emerged as a maintenance factor of social anxiety. As in Study 1, negative self-imagery and 

post-event processing did not mediate any relationships between social anxiety and perfectionism 

dimensions.  

Overall, the results of Studies 1 and 2 consistently showed that negative interpretation bias was 

implicated in the relationship between perfectionistic concerns and social anxiety, across long-term and 

short-term time frames, and in the context of both general social situations (as measured by the 

Interpretation and Judgement Questionnaire in Study 1) and a specific social interaction task. Previous 

research has outlined the transdiagnostic role of negative interpretation bias across several disorders 

(Beard et al., 2019; Hirsch et al., 2016). Studies 1 and 2 provided evidence supporting this proposition 



170 
 

and indicated that negative interpretation bias has a transdiagnostic role in social anxiety and 

perfectionistic concerns.  

Based on these results, Study 3 sought to conduct a preliminary test of Cognitive Bias 

Modification for Interpretation Bias (CBM-I) as a transdiagnostic intervention for both social anxiety and 

perfectionism, in individuals with high levels of social anxiety. Although previous studies had tested 

modifications in interpretation bias in social anxiety (e.g., Beard & Amir, 2008) and perfectionism (Dodd 

et al., 2019) separately, no previous study had attempted to use a CBM-I protocol to target both. 

Overall, the intervention (IMP) and control (ICC) groups showed a similar reduction in negative 

interpretation bias, but no corresponding reduction in state anxiety across trait social anxiety levels, or 

state perfectionism across trait perfectionistic concerns levels. These results are in contrast to previous 

research showing that psychopathology symptoms can be diminished as a result of interpretation bias 

modification (e.g., Amir & Taylor, 2012). Despite the lack of a relationship between negative 

interpretation bias and perfectionistic strivings in Studies 1 and 2, state perfectionism appeared to 

diminish as a result of negative interpretation bias change at high levels of perfectionistic strivings. 

Nonetheless, the state perfectionism measure presented internal consistency issues and these results 

require replication. 

Overall, the current thesis contributes to the understanding of 1) the longitudinal relationships 

among social anxiety, perfectionism dimensions, and cognitive biases, and 2) the transdiagnostic biased 

information processing that underlies social anxiety and perfectionistic concerns. A direct relationship 

between social anxiety and perfectionistic concerns was only observed in Study 2 (in a model not 

containing cognitive biases), and the overall pattern of results from Studies 1 and 2 indicates that the 

direction of this relationship is best understood when examined in conjunction with negative 

interpretation bias. Although interpretation bias modification in Study 3 did not have a significant effect 

on state anxiety and state perfectionism across levels of social anxiety and perfectionistic concerns, the 
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overall findings of the current thesis do have clinical implications. The findings also have implications for 

the theoretical frameworks described in Chapter 1. Furthermore, the results of the current thesis raise 

new questions and present directions for future research.  

Clinical Implications 

The main clinical implication of the current thesis is the indication that negative interpretation 

bias is a transdiagnostic factor of social anxiety and perfectionistic concerns, which suggests that this 

cognitive bias may be a target for treatment. As reviewed in Chapter 1, social anxiety is a significantly 

impairing condition that appears early in life (Aderka et al., 2012; Crome et al., 2015; D. J. Stein et al., 

2017), and it is frequently unremitting (Mayo-Wilson et al., 2014; J. Wong et al., 2014). Due to its early 

onset, social anxiety may be a precursor to other mental health problems (D. J. Stein et al., 2017). 

Research further suggests that social anxiety is even more detrimental when combined with high levels 

of perfectionism, such that a combination of high social anxiety and high perfectionism may contribute 

to other psychopathologies, such as symptoms of bulimia (Silgado et al., 2010). Moreover, perfectionism 

has been shown to interfere with treatments for social anxiety, as individuals high in perfectionism may 

engage in procrastinating and avoidance behaviours as a result of not seeing immediate impacts of 

therapy (Hawley et al., 2016). Hence, finding effective treatments that target both conditions is 

important. Previous research on treatments targeting social anxiety has generally focused on treatments 

for social anxiety and its subsequent effects on perfectionism (e.g., Abdollahi et al., 2019; Ashbaugh et 

al., 2007) or treatments for perfectionism with subsequent effects on social anxiety (e.g., Handley et al., 

2015). The findings of Studies 1 and 2 suggest that targeting negative interpretation bias across social 

anxiety and perfectionism may provide another treatment avenue for both conditions.  

Although the modification of negative interpretation bias had no impact on state anxiety and 

state perfectionism across trait social anxiety and trait perfectionistic concerns levels in Study 3, it is 
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possible that a slightly modified protocol may be effective. As outlined in Study 3, CBM-I may prove to 

be effective in diminishing social anxiety and perfectionistic concerns with more intensive (i.e., more 

sessions and/or number of trials), or in-person (rather than online) protocols. The short duration and 

low intensity of the CBM-I used in Study 3 was a limitation of the current thesis, as it was likely not 

sufficient to produce the expected effect of modifying negative interpretation bias on both social 

anxiety and perfectionistic concerns, given that both are chronic or long-lasting features. Based on the 

results of Study 3, CBM-I may be useful for individuals high in perfectionistic strivings. As such, it is 

possible that an improved CBM-I protocol may be effective not only for perfectionistic strivings but 

potentially also provide a useful intervention for social anxiety and perfectionistic concerns. 

Another possibility is that targeting negative interpretation bias may be useful as part of a more 

extensive treatment protocol. CBM-I interventions have been shown to yield smaller effects in clinical 

samples than in analogue samples, and as such, it has been suggested that CBM-I is best suited for those 

with mild social anxiety (Amir & Taylor, 2012; Beard & Amir, 2008). Hence, individuals with more severe 

presentations may benefit from an enhanced CBM-I combined with a cognitive behavioural therapy 

(CBT) protocol, rather than a single therapeutic component such as CBM-I. CBT protocols for social 

anxiety (e.g., Hofmann et al., 2013; Hofmann & Otto, 2017; Ledley et al., 2006) often dedicate several 

sessions to the identification and restructuring of cognitive distortions, which frequently involves 

addressing the negatively biased interpretations of ambiguous social events. Given the aforementioned 

complications of a combination of high levels of social anxiety and perfectionism (Silgado et al., 2010), 

and the interference that perfectionism can have in therapy (Hawley et al., 2016), placing a greater 

focus on addressing negative interpretation bias as a way of tackling both conditions within CBT 

protocols may be beneficial. Future research should compare the effectiveness of existing CBT protocols 

with CBT that have a greater focus on negative interpretation bias for individuals with social anxiety and 

perfectionism. 
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Moreover, CBT for perfectionism protocols do not explicitly address negative interpretation bias 

(e.g., Kothari et al., 2016; Shafran et al., 2018). Considering the findings of the current thesis showing 

relationships between perfectionistic concerns and negative interpretation bias, and the results of 

previous research showing that perfectionistic interpretation bias is a feature of perfectionism (Dodd et 

al., 2019; Howell et al., 2019; Yiend et al., 2011), a body of evidence suggesting that biased 

interpretation is present in perfectionism is emerging. These suggestions should be considered in future 

revisions of treatment manuals, as targeting biased interpretations may help to diminish the 

hypervigilant monitoring of performance and the tendency to catastrophise the consequences of 

evaluation, which are suggested to be problems for perfectionists (Flett et al., 2017; Shafran et al., 2002; 

Shafran et al., 2018). 

Moreover, negative self-imagery appeared to be a maintenance factor of social anxiety in Study 

2. The findings of the current thesis imply that negative self-imagery is indeed a cognitive bias to be 

targeted in social anxiety treatment. Negative self-images can be targeted in imagery rescripting, a 

technique in which an individual reassigns meaning to a negative memory through imagining this 

memory from an observer’s perspective and/or mentally modifying the memory to a more benign 

situation (Morina et al., 2017; Reimer & Moscovitch, 2015). This intervention can target negative self-

images in social situations (e.g., Nilsson et al., 2012). Imagery rescripting has been used both as a stand-

alone treatment (e.g., Reimer & Moscovitch, 2015) and as part of CBT (Holmes et al., 2007). Imagery 

rescripting has been shown to yield large positive effects on social anxiety in a meta-analysis (Morina et 

al., 2017). The results of Study 2 strengthen the rationale for targeting negative self-imagery in social 

anxiety. However, together with the results of Study 1, which showed no maintenance role for negative 

self-imagery outside of a concrete, recent social situation, the results of the current thesis suggest that 

this cognitive bias only has a significant effect in the context of a specific social situation. Hence, 
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modifying this bias in individuals with social anxiety may be most beneficial in the setting of a specific 

recent social situation.   

Theoretical Implications 

Chapter 1 introduced the discrepancy between one’s own or perceived high social standards 

from others, and one’s perceived ability to attain such standards as a feature of cognitive models of 

social anxiety disorder (Clark, 2001; Heimberg et al., 2014; Hofmann, 2007). This discrepancy was 

identified as a core feature of perfectionism. Specifically, a perceived inability to attain standards 

imposed on oneself by others was identified as corresponding to the perfectionism dimension of 

perfectionistic concerns, and the self-imposed high standards for performance as akin to perfectionistic 

strivings. Cognitive models of social anxiety hold that one’s beliefs regarding social performances 

become activated in the context of a social situation. Study 1 did not support the proposed relationship 

between social anxiety and perfectionistic concerns, but Study 2 showed that in the context of a social 

interaction task, social anxiety contributed to perfectionistic concerns. Hence, as outlined in cognitive 

models of social anxiety, it is possible that the discrepancy between perceived high social standards 

from others, and one’s perceived inability to attain such standards (i.e., perfectionistic concerns) 

becomes significantly activated in an actual concrete social situation. However, the association between 

social anxiety and perfectionistic concerns observed in Study 2 disappeared when analysed in 

conjunction with cognitive biases, which suggests that cognitive biases may have a more important 

contributing role to perfectionistic concerns as compared to social anxiety. Hence, further research is 

needed to confirm the propositions of the cognitive models of social anxiety. Moreover, future research 

should directly compare the relationship between social anxiety and perfectionistic concerns in the 

context of a concrete social situation (as in Study 2) versus no social situation, to verify the suggestion 

that perfectionism is activated only in the context of a concrete social situation.  
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Furthermore, perfectionistic strivings showed no direct longitudinal relationships with social 

anxiety, and correlations between these variables varied from moderate to nonsignificant across the 

three studies. Overall, the results indicate that perfectionistic strivings may not contribute to social 

anxiety, in contrast with Clark’s (2001) cognitive model of social anxiety disorder. Despite the 

disappearance of the association between social anxiety and perfectionistic concerns when considering 

cognitive biases, as observed in Study 2, the findings suggest that there are different effects of 

perfectionistic concerns and perfectionistic strivings in the context of social anxiety. It is likely that 

perfectionistic concerns may have a relatively greater impact on social anxiety when compared to 

perfectionistic strivings.  

As explored in Study 2, social anxiety and perfectionistic strivings share the notion of extremely 

high standards for performance, which are imposed by the self (Clark, 2001; Gautreau & Thompson, 

2010). However, these constructs appear to differ in the perceived ability to attain such standards: 

individuals with social anxiety perceive and at times demonstrate shortcomings in attaining self-imposed 

standards (Goodman et al., 2019; Voncken & Bögels, 2008), whereas individuals high in perfectionistic 

strivings are highly determined to achieve such standards (Abdollahi, 2019; Levinson et al., 2013). 

Hence, this distinction may contribute to the lack of an association between social anxiety and 

perfectionistic strivings. In contrast, individuals high in perfectionistic concerns do not endorse high 

standards for their own performance but perceive pressure from their social environment to be perfect, 

and often demonstrate poorer performance achievement than their counterparts high in perfectionistic 

strivings (Gaudreau & Thompson, 2010). Together, these suggest that perfectionistic concerns and social 

anxiety are associated due to a potential shared mechanism, namely the discrepancy between perceived 

high social performance standards from others and an inability to attain such standards, which appears 

to differ from perfectionistic strivings. Hence, as suggested in the perfectionism literature (Stoeber, 

2017b), perfectionistic concerns and perfectionistic strivings are indeed distinct constructs with unique 
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associations to psychopathology and should be considered separately. Nonetheless, as data on 

performance achievement was not collected in the current thesis, further research is required to explore 

whether associations between social anxiety and perfectionistic concerns or perfectionistic strivings 

differ due to the proposed differences in perceived ability to attain self-imposed high standards.  

Cognitive models of social anxiety disorder further outline that individuals with social anxiety 

process information in a biased manner. These models propose that in social situations, individuals 

experience cognitive biases that in turn aggravate social anxiety, and thus cognitive biases are seen as 

maintenance factors of the disorder. Although cognitive models of social anxiety propose that numerous 

biases have such a role, the current thesis focused specifically on negative interpretation bias, negative 

self-imagery, and post-event processing. The current thesis provided evidence for the proposition that 

negative interpretation bias is a more significant maintenance factor of social anxiety compared to the 

other biases, as this cognitive bias was found to mediate social anxiety over time in Studies 1 and 2, 

even in the absence of a specific social situation in Study 1. Negative self-imagery was also a 

maintenance factor of social anxiety, but only in Study 2. It is possible that negative self-imagery only 

plays this role in the context of a concrete social situation, but it is also probable that this effect was not 

observed in Study 1 due to issues with the measurement of negative self-imagery. On the other hand, 

post-event processing did not appear to have a maintenance role in social anxiety. The lack of a 

mediator role for post-event processing may have been due to the shared variance between negative 

self-imagery and post-event processing. Alternatively, it is possible that post-event processing did not 

contribute to the maintenance of social anxiety in Study 2 because the social interaction did not lead to 

rumination regarding this task in the 24-hour period post-task. Regardless, the current thesis did not 

provide support for the propositions from cognitive models of social anxiety regarding the maintenance 

role of post-event processing in social anxiety. Future research is warranted to address issues such as 

the measurements of negative self-imagery and post-event processing in Study 1. 
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A strength of the current thesis was testing the role of three cognitive biases simultaneously. In 

contrast, previous research has generally focused on one or two cognitive biases at a time. Concurrently 

testing the relationships of multiple cognitive biases with social anxiety provided information on how 

these biases differ in their associations when accounting for their overlap. Although cognitive models of 

social anxiety suggest that negative interpretation bias, negative self-imagery, and post-event 

processing all have a maintenance role, the current thesis showed that each cognitive bias differs in 

their roles as a mediator. Negative interpretation bias appeared to play the greatest role as it emerged 

as a maintenance factor of social anxiety in different contexts, followed by negative self-imagery, which 

was only a maintenance factor in a specific social context. However, the effect size of the pathways 

including negative self-imagery (b = 0.13 – 0.15) as a mediator in Study 2 was larger than that of 

negative interpretation bias (b = 0.06). Hence, results indicate that the extent to which different 

cognitive biases contribute to the maintenance of social anxiety depends on the social context. 

Literature has suggested that cognitive biases, particularly negative interpretation bias and negative 

self-imagery, may interact to maintain social anxiety (Hirsch et al., 2006). As such, future studies should 

investigate how these factors could interact or play different roles in contributing to social anxiety 

across different contexts (e.g., different social situations).  

Findings did not show support for the elements from theories of perfectionism, which were 

adopted to form the theoretical basis of the current thesis. The majority of processes described in 

perfectionism cognition theory (Flett et al., 2016; Flett et al., 2017) were outside the scope of the 

current thesis, but information from this theory regarding negative self-images and post-event 

processing in perfectionism were used to contextualise how these cognitive biases arise in 

perfectionistic individuals. Study 1 showed consistent, positive correlations between these cognitive 

biases and perfectionism dimensions, but the only significant longitudinal relationship was the direct link 

between perfectionistic strivings and post-event processing. In Study 2, correlations were less consistent 
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(e.g., perfectionistic concerns were only correlated with post-event processing at Part 1), and there 

were no significant longitudinal relationships. Overall, the current thesis did not find support for the 

propositions from perfectionism cognition theory that following a triggering event, perfectionistic 

individuals experience negative self-images and post-event processing (Flett et al., 2017). However, it is 

likely that the social situation in Study 2 was not sufficiently relevant to perfectionism and thus did not 

lead to the activation of these cognitive biases. Additionally, negative self-imagery and post-event 

processing were assessed in the context of social anxiety, in accordance with the main theoretical 

frameworks of the current thesis. However, perfectionism cognition theory outlines examples of 

intrusive negative imagery regarding the self falling short of perfection, and ruminations over mistakes. 

Hence, it is possible that these biases are only relevant to perfectionism when related to perfectionistic 

cognitions.  

In terms of the extended conceptual model of perfectionism and social anxiety (Flett & Hewitt, 

2014), the current thesis supports the propositions that perfectionistic concerns contribute to social 

anxiety through an effect on cognitive biases. However, as in perfectionism cognition theory, the 

extended conceptual model of perfectionism and social anxiety highlights perfectionistic cognitions 

(e.g., mistake rumination). The current thesis provided evidence that perfectionistic concerns contribute 

to social anxiety through negative interpretation bias, a cognitive bias not incorporated in the extended 

conceptual model of perfectionism and social anxiety. Similarly, perfectionism cognition theory and the 

cognitive behavioural model of perfectionism (Shafran et al., 2002; Shafran et al., 2018) do not explicitly 

incorporate negative interpretation bias. The current findings showing a link between perfectionistic 

concerns and negative interpretation bias have implications for theory, along with the small body of 

previous research showing that perfectionistic interpretation bias is present in perfectionists (Dodd et 

al., 2019; Howell et al., 2019; Yiend et al., 2011). Future revisions of current perfectionism models and 

new perfectionism models may benefit from this emerging body of evidence, as the contribution of 
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negative interpretation bias to perfectionism has not been previously incorporated in theory and had 

scarcely been addressed in research. 

Limitations 

In addition to the aforementioned limitations (e.g., single session CBM-I protocol, lack of a social 

task that elicited evaluation concerns), the current thesis was also limited by the usual constraints of 

PhD projects, namely time and financial resources. As a result, the samples of the studies were relatively 

small. In particular, the samples of Studies 1 and 2 could have benefitted from more participants, 

considering the complexity of the models tested in these studies. Studies 1 and 2 were adequately 

powered for testing indirect effects, which are often the smallest effect sizes within models (Wolf et al., 

2013). Nonetheless, replication of the current results in larger samples is warranted. Further to this 

point, given the large number of statistical analyses conducted in all studies, it is possible that Type 1 

errors may have occurred. As such, it should be reiterated that the results of the current thesis are 

largely preliminary. One possible solution to this problem is to lower the alpha level of the analyses. 

However, this may have led to inadequately powered analyses due to the small size of the samples and 

consequently, yielded a misrepresentation of the results. Researchers could address the issue of alpha 

level in future studies, to ensure results are not a product of Type 1 error. 

Although social anxiety was a principal construct of interest in the current thesis, social anxiety 

disorder as a clinical condition was not measured in any of the studies. In Studies 1 and 2, a comparison 

of the models in samples with and without social anxiety disorder may have yielded further insight into 

the relationships among social anxiety, perfectionism dimensions, and cognitive biases. Such 

comparisons may be the target of future studies. In Study 3, a score of 19 and above on the Social 

Phobia Inventory was required for participation in the study. Although a score above this threshold is 

indicative of social anxiety disorder (Connor et al., 2000), the Social Phobia Inventory is not a diagnostic 
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measure. Having a diagnostic measure, such as the Structured Clinical Interview for DSM-5, would 

strengthen the usefulness of the current results in informing future treatment strategies for individuals 

with clinical levels of social anxiety. 

The current thesis adopted the two-factor model as its framework for measuring perfectionism, 

and accordingly, perfectionistic concerns and perfectionistic strivings were included in all studies. 

Nonetheless, the definition and measurement of perfectionism are still currently debated in the 

literature (Stoeber, 2017a), and some authors propose different frameworks of perfectionism (e.g., 

perfectionistic self-presentation in Hewitt et al., 2003). The current thesis adopted elements from 

perfectionism theories that rely on definitions of perfectionism other than the two-factor model (e.g., 

clinical perfectionism in the cognitive behavioural model of perfectionism by Shafran et al., 2002), due 

to a lack of theoretical foundations supporting the relationships between perfectionism dimensions and 

negative interpretation bias, negative-self imagery, and post-event processing in the context of social 

anxiety. Hence, in order to form its theoretical basis, the current thesis intertwined elements of theories 

relating to different characterisations of perfectionism. However, these multiple definitions of 

perfectionism were not reflected in the methodology of the current thesis, as only perfectionistic 

concerns and perfectionistic strivings were measured and analysed. Given the breadth of the 

perfectionism literature, narrowing the focus on a specific framework for the assessment of 

perfectionism was necessary. Nonetheless, the current thesis is limited by this narrow focus, and the 

results may not be generalisable to other definitions of perfectionism.  

Moreover, based on propositions from theory and previous research, the current thesis included 

the measurement of specific cognitive biases: negative interpretation bias, negative self-imagery, and 

post-event processing. However, there are a number of other cognitive biases that were not measured 

in the present research, but which are included in theory and have been shown to be related to social 

anxiety and perfectionism in previous research. For example, attentional bias is incorporated in 
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theoretical models of both social anxiety (Clark, 2001; Heimberg et al., 2014; Hofmann, 2007) and 

perfectionism (Shafran et al., 2002), and has been shown to be related to both (e.g., Howell et al., 2016; 

Schultz & Heimberg, 2008). This cognitive bias was outside the scope of the current thesis and it was not 

incorporated in the studies as participation was already time-consuming; including additional measures 

would have incurred further burden on participants. Nonetheless, future studies may wish to include 

this cognitive bias. In the same vein, other psychopathologies, such as eating disorders and depression, 

have been shown to be correlated with social anxiety and perfectionism (e.g., Levinson et al., 2013). 

Testing all variables related to social anxiety, perfectionism, and cognitive biases was beyond the scope 

of the current thesis; however, it is acknowledged that including these unmeasured variables may yield 

a different picture of results.  

Finally, it is acknowledged that the different cognitive biases considered in the current thesis 

were not measured in the same way in Studies 1 and 2. In both these studies, negative self-imagery and 

post-event processing were measured in relation to a social event, whether a memory of a social event 

chosen by the participant in Study 1 or the uniform social interaction task of Study 2. On the other hand, 

negative interpretation bias was not measured in relation to a specific social event experienced by the 

participant, but assessed in a more general manner (i.e., in relation to hypothetical scenarios in the case 

of the Interpretation and Judgment Questionnaire and the ambiguous sentences related to social 

situations in the WSAP). This was due to the absence of tools assessing negative interpretation bias in 

relation to a specific social situation experienced by participants, or a measurement that could be 

adequately modified for this purpose. It is possible that this difference in measurement of the cognitive 

biases may have impacted the results of Studies 1 and 2 in relation to their individual contribution as 

mediators of the relationships between social anxiety and perfectionism. In particular, it is possible that 

negative interpretation bias may have been a consistent mediator of the relationships between social 

anxiety and perfectionistic concerns in Studies 1 and 2 due to the general, non-situation specific 
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measurement of this cognitive bias. However, it is unclear whether measuring negative self-imagery and 

post-event processing in relation to a lived social scenario may have contributed to the inconsistency in 

the contributions of these cognitive biases to social anxiety and perfectionism dimensions. Hence, 

comparisons of the contributions of each bias to the models should be taken with caution. In future 

studies, researchers may consider using more similar strategies for measuring cognitive biases, to 

ensure the individual contribution of each cognitive bias is comparable. 

Towards a New Model of Social Anxiety, Perfectionism, and Cognitive Biases 

 Considering the numerous limitations and constraints outlined above, conceptualising a new 

model of social anxiety, perfectionism, and cognitive biases based on the data from the current thesis 

would not be appropriate. Nonetheless, the evidence provided by Studies 1, 2, and 3 offers several 

indicators and suggestions for future research looking to establish such a model, assuming that such 

evidence can be replicated in more robust designs. The primary suggestion would be to consider 

negative interpretation bias as a mediator and/or maintenance factor when conceptualising the 

relationships between social anxiety and perfectionistic concerns. Negative self-imagery and post-event 

processing appear to be less relevant to the relationships between social anxiety and perfectionism, and 

any future models may consider excluding these constructs. Finally, such models may wish to 

differentiate how the relationships between social anxiety, perfectionistic concerns, and negative 

interpretation bias differ in the long and short term, and in the context of varying social situations. 

Additional Recommendations for Future Research 

In conducting novel research, the current thesis identified some methodological issues that can 

serve to guide future research in this area. As mentioned throughout this thesis, the use of a social task 

appears to provide a consistent activation and uniform measurement of cognitive biases. However, in 

order to be relevant to perfectionism, such a task needs to have an evaluation component or to impose 
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a threat to personal achievement. Moreover, this threat needs to be tangible, for example, the presence 

of an audience is required, rather than the threat of feedback at a later time. Hence, taken together, the 

studies of the current thesis provide direction for the design of future studies aiming to test the role of 

cognitive biases in social anxiety and perfectionism.  

Another potential avenue for future studies is to test the relationships between social anxiety 

and perfectionism dimensions in different ways. Given that perfectionistic strivings were mostly not 

significantly directly related to any other variables in Studies 1 and 2, perhaps this variable is best 

addressed as a moderator. Similar suggestions are made by the 2 x 2 model of dispositional 

perfectionism (Gaudreau & Thompson, 2010), which holds that a combination of perfectionistic strivings 

and perfectionistic concerns (i.e., mixed perfectionism) leads to better outcomes than pure 

perfectionistic concerns. Alternatively, perfectionistic strivings may be found to exacerbate the effect of 

perfectionistic concerns, as outlined by the tripartite model (Stoeber & Otto, 2006). Accordingly, 

research exists supporting the role of perfectionistic strivings as a moderator in the relationship 

between perfectionistic concerns and poor outcomes (e.g., negative emotionality), such that 

perfectionistic strivings aggravate the effect of perfectionistic concerns on negative emotionality (Smith 

et al., 2015). As outlined in Chapter 2, testing the interaction of perfectionistic concerns and 

perfectionistic strivings on social anxiety was beyond the scope of the current thesis, as we sought to 

address these variables individually (following previous longitudinal studies in the area; Damian et al., 

2017; Gautreau et al., 2015; Levinson & Rodebaugh, 2016) as the first step. Nevertheless, 

supplementary testing of the interaction of perfectionistic concerns and perfectionistic strivings was 

performed, and the results can be seen in Appendix P. Although no significant results emerged from 

these analyses, future research may wish to further investigate these propositions.  

As discussed in Studies 1 and 2, the age of participants may be the reason why no direct path 

from perfectionistic concerns to social anxiety (and vice versa) was observed in Study 1, and why these 
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results contrasted with those of Study 2 and previous longitudinal studies, which had younger samples. 

It was suggested that future studies examine the role of age in the relationships between social anxiety 

and perfectionism, as the relatively small samples of Studies 1 and 2 did not allow for these post-hoc 

investigations. Further to this suggestion, it may be useful to conduct longer-term longitudinal studies 

from childhood or adolescence (when social anxiety and perfectionism are starting to develop) into 

adulthood (when these issues would likely stabilise). Conducting such research would provide robust 

evidence of how the relationships between social anxiety and perfectionism dimensions evolve as 

individuals age. Moreover, such research may inform how treatments for social anxiety and 

perfectionism should differ depending on individuals’ life stages.  

Conclusion 

The current thesis addressed the under-researched relationships among social anxiety, 

perfectionistic concerns, perfectionistic strivings, and cognitive biases (i.e., negative interpretation bias, 

negative self-imagery, and post-event processing). Specifically, the current thesis sought to establish the 

directionality of the relationships between social anxiety and perfectionism dimensions, and to 

investigate the role of cognitive biases as mediators of these relationships. As a direct relationship from 

social anxiety to perfectionistic concerns was only observed in the context of a social interaction task 

and in an analysis not including cognitive biases, further research is required to gain a better 

understanding of the longitudinal relationships between social anxiety and perfectionism dimensions. In 

terms of cognitive biases, negative self-imagery was identified as a maintenance factor of social anxiety, 

but this cognitive bias, along with post-event processing, had no mediator role in the relationship 

between social anxiety and perfectionism dimensions. The main finding of the current thesis was the 

role of negative interpretation bias as a mediator of the relationship between social anxiety and 

perfectionistic concerns, and as a maintenance factor of social anxiety. Negative interpretation bias was 

proposed to be a transdiagnostic process across social anxiety and perfectionistic concerns and a 
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potential target for cost and time-effective interventions addressing both conditions. Although the 

modification of this cognitive bias did not yield the expected effects on social anxiety and perfectionistic 

concerns, this brief intervention appeared to be beneficial for individuals high in perfectionistic strivings. 

Further research addressing the limitations of the current thesis is required to examine the effectiveness 

of modifying interpretation bias across social anxiety, perfectionistic concerns, and perfectionistic 

strivings. Limitations notwithstanding, the findings provided novel evidence regarding the contribution 

of negative interpretation bias to social anxiety and perfectionistic concerns. Moreover, the current 

thesis provided important theoretical and clinical contributions to the areas of social anxiety and 

perfectionism, and identified several pertinent directions for future research. 
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Appendix A 

Social Phobia Inventory (Connor et al., 2000) 

Instructions: Rate each of the following statements on a scale of 1 (“not at all”) to 5 (“extremely”). 

 
Not at all 

0 

A little bit 

1 

Somewhat 

2 

Very much 

3 

Extremely 

4 

1. Fear of embarrassment causes me to 
avoid doing things or speaking to people. 

 
    

2. I avoid activities in which I am the 
centre of attention. 

 
    

3. Being embarrassed of looking stupid 
are among my worst fears. 

 
    

4. I am afraid of people in authority.      

5. I am bothered by blushing in front of 
people. 

 
    

6. Parties and social events scare me.      

7. I avoid talking to people I don’t know.      

8. Being criticised scares me a lot.      

9. Sweating in front of people causes me 
distress. 

 
    

10. I avoid going to parties.      

11. Talking to strangers scares me.      

12. I avoid having to give speeches.      

13. I would do anything to avoid being 
criticised. 

 
    

14. Heart palpitations bother me when I 
am around people. 

 
    

15. I am afraid of doing things when 
people might be watching. 

 
    

16. I avoid speaking to anyone in 
authority. 

 
    

17. Trembling or shaking in front of 
others is distressing to me. 
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Appendix B 

Frost Multidimensional Perfectionism Scale (Frost et al., 1990) 

Please answer the following questions in relation to how much they apply to you. Do not spend too 

much time on any one question. 

 1- Strongly 
disagree 

   5- 
Strongly 
agree 

1. My parents set very high standards for 
me 

     

2. Organisation if very important to me      

3. As a child, I was punished for doing 
things less than perfect 

     

4. If I do not set the higher standards for 
myself, I am likely to end up a second-
rate person 

     

5. My parents never tried to understand 
my mistakes 

     

6. It is important to me that I am 
thoroughly competent in everything I do 

     

7. I am a neat person      

8. I try to be an organised person      

9. If I fail at work/school, I am a failure as 
a person 

     

10. I should be upset if I make a mistake      

11. My parents set very high standards 
for me 

     

12. I set higher goals than most people      

13. If someone does a task at 
work/school better than I, then I feel like 
I failed the whole task 

     

14. If I fail partly, it is as bad as being a 
complete failure 

     

15. Only outstanding performance is 
good enough in my family 

     

16. I am very good at focusing my efforts 
on attaining a goal 

     

17. Even when I do something very 
carefully, I often feel that it 
is not quite right 

     

18. I hate being less than the best at 
things 

     

19. I have extremely high goals      
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 1- Strongly 
disagree 

   5- 
Strongly 
agree 

20. My parents have expected excellence 
from me 

     

21. People will probably think less of me 
if I make a mistake 

     

22. I never felt like I could meet my 
parents’ expectations 

     

23. If I do not do as well as other people, 
it means I am an 
inferior human being 

     

24. Other people seem to accept lower 
standards than I do 

     

25. If I do not do well all the time, people 
will not respect me 

     

26. My parents have always had higher 
expectations for my 
future than I have 

     

27. I try to be a neat person      

28. I usually have doubts about the 
simple everyday things I do 

     

29. Neatness is very Important to me      

30. I expect higher performance in my 
daily tasks than most 
people 

     

31. I am an organized person      

32. I tend to get behind in my work 
because I repeat things over 
and over 

     

33. It takes me a long time to do 
something “right” 

     

34. The fewer mistakes I make, the more 
people will like me 

     

35. I never felt like I could meet my 
parents’ standards 
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Appendix C 

Multidimensional Perfectionism Scale (Hewitt et al., 1991) 

Listed below are a number of statements concerning personal characteristics and traits. Read each item 

and decide whether you agree or disagree & to what extent.  

  Disagree 

1 

2 3 4 5 6 Agree 

7 

1 When I am working on something, I 

cannot relax until it is perfect 

       

2 I am not likely to criticize someone for 

giving up too easily 

       

3 It is not important that people I am 

close to are successful 

       

4 I seldom criticize my friends for 

accepting second best 

       

5 I find it difficult to meet others’ 

expectations of me 

       

6 One of my goals is to be perfect in 

everything I do 

       

7 Everything that others do must be of 

top-notch quality 

       

8 I never aim for perfection on my work        

9 Those around me readily accept that I 

can make mistakes too 

       

10 It doesn’t matter when someone close 

to me does not do their absolute best 

       

11 The better I do, the better I am 

expected to do 

       

12 I seldom feel the need to be perfect        
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  Disagree 

1 

2 3 4 5 6 Agree 

7 

13 Anything that I do that is less than 

excellent will be seen as poor work by 

those around me 

       

14 I strive to be as perfect as I can be        

15 It is very important that I am perfect in 

everything I attempt 

       

16 I have high expectations for the people 

who are important to me 

       

17 I strive to be the best at everything I do        

18 The people around me expect me to 

succeed at everything I do 

       

19 I do not have very high standards for 

those around me 

       

20 I demand nothing less than perfection 

of myself 

       

21 Others will like me even if I don’t excel 

at everything 

       

22 I can’t be bothered with people  who 

won’t strive to better themselves 

       

23 It makes me uneasy to see an error in 

my work 

       

24 I do not expect a lot from my friends        

25 Success means that I must work even 

harder to please others 

       

26 If I ask someone to do something, I 

expect it to be done flawlessly 

       

27 I cannot stand to see people close to 

me make mistakes 

       

28 I am perfectionistic in setting my goals        

29 The people who matter to me should 

never let me down 
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  Disagree 

1 

2 3 4 5 6 Agree 

7 

30 Others think I am okay, even when I do 

not succeed 

       

31 I feel that people are too demanding of 

me 

       

32 I must work to my full potential at all 

times 

       

33 Although they may not say it, other 

people get very upset with me when I 

slip up 

       

34 I do not have to be the best at 

whatever I am doing 

       

35 My family expects me to be perfect        

36 I do not have very high goals for myself        

37 My parent rarely expected me to excel 

in all aspects of my life 

       

38 I respect people who are average        

39 People expect nothing less than 

perfection from me 

       

40 I set very high standards for myself        

41 People expect more from me than I am 

capable of giving 

       

42 I must always be successful at school or 

work 

       

43 It does not matter to me when a close 

friend does not try their hardest 

       

44 People around me think I am still 

competent even if I make a mistake 

       

45 I seldom expect others to excel at 

whatever they do. 
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Appendix D 

Confirmation of the Factor Structure of Perfectionistic Concerns and Perfectionistic Strivings 

 IBM SPSS AMOS version 25 was used to test the factor structure of perfectionistic concerns and 

perfectionistic strivings, using data from 480 participants who completed the first wave of Study 1. An 

initial test was conducted including the all the subscales from the Frost Multidimensional Perfectionism 

Scale (Frost et al., 1990) and the Multidimensional Perfectionism Scale (Hewitt et al., 1991) originally 

proposed to be part of perfectionistic concerns (i.e., Doubts About Actions and Concerns over Mistakes, 

Parental Expectations and Criticism, and Socially Prescribed Perfectionism) and perfectionistic strivings 

(i.e., Personal Standards, Organisation, Self-Oriented Perfectionism, and Other-Oriented Perfectionism). 

Correlation of error terms were allowed in accordance with modification indices reported by AMOS, but 

only amongst subscales belonging to the same factor (i.e., no error term correlations across factors were 

allowed; Kline, 2011). This initial model had overall poor fit, χ2 (9, 480)= 28.19, p < .001, χ2/ df = 3.13, CFI 

= 0.98, SRMR = 0.03, RMSEA = .07 (90% CI: .04, .10), and the subscales of Other-Oriented Perfectionism 

and Organisation had low factor loadings (.31 and .37, respectively; Salkind, 2010). These subscales were 

dropped from the factor structure of perfectionistic strivings and the model was re-tested. A model 

without these subscales had a good fit, χ2 (3, 480)= 3.42, p = .331, χ2/ df = 1.14, CFI = 0.99, SRMR = 0.01, 

RMSEA = .02 (90% CI: .00, .08) and all remaining subscales had satisfactory factor loadings (see Figure 

D.1).  
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Figure D.1 

Structure of Perfectionistic Concerns and Perfectionistic Strivings Factors

 

Note. Standardised factor loadings are shown. 
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Appendix E 

Interpretation and Judgement Questionnaire (Voncken et al., 2003) 

Each question is followed by four different answers. Imagine yourself in each situation. Which of 

the four answers do you find most plausible? Please read each answer carefully and arrange them in the 

order they would be most likely to come to your mind if you were in this situation. Assign number 1 to 

the explanation that is most likely for you, assign number 2 to the bit less likely answer, number 3 to the 

less likely answer and number 4 to the least likely answer. Do not worry if the answers don’t exactly 

match with what you would think in such a situation. There are no right or wrong orders. 

After you have put the answers in order of likeliness, you are asked to rate how probable a 

certain answer would be for you if it was really true. This answer may or may not be one that you have 

indicated to be most plausible. To answer this, read the questions attentively. 

To answer the questions about the probability, you have to mark the line under the question. To 

answer the question about probability, the interpretation will be: The more you put the mark to the left, 

the smaller you think the probability is. The more you put the mark to the right, the higher the 

probability will be. Below you will find an example for clarification.   
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EXAMPLE: 

You are cooking a new recipe and the food looks different than on the photo in the cookery book. 

Why do you think the food looks different than on the photo? 

A. I ruined the food.  

B. On a photo it always looks different. 

C. I made a mistake during the preparation.  

D. The food turned out better than on the photo. 

1st 2nd 3rd 4th 

C A B D 

 

(In this case you think it is most likely that you made a mistake during the preparation and that it is least 
likely that the food turned out better than on the photo) 

 

How probable is it that you really ruined the food?  

0% -----------------------------|--------------- 100% 

 

(Herewith you indicate that the probability that you really ruined the food is about 60%. The more you 
put the mark to the right the higher you think the probability is. The more you put the mark to the left 
the smaller you think the probability will be.)  
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1. You are with a group of people. When you start talking, nobody looks at you.  

  

Why is nobody looking at you? 

A. They do not count on me saying something. 

B. They do not want me in the group because they don’t think I am interesting. 

C. I didn’t choose the right moment to say something. 

D. By accident, they are not looking at me. They will be interested in what I have to say though.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that they really don’t want you in the group because they don’t think 
you are interesting?  

0% -------------------------------------------- 100% 

 

2. You are on the telephone to your bank trying to sort out an error in your account. The telephonist 
can’t answer your questions and you ask to speak to someone who can help you out. As she is 
transferring you, you overhear her say that there’s a really annoying customer on the phone. 

 

Why does the telephonist say this? 

A. Telephonists are simply used to be grouchy to everybody. 

B. She thinks I am an annoying customer, but she is used to think that about other people as well. 

C. She is in a bad mood. 

D. She thinks I am one of the most annoying customers she has ever had.   

 

1st 2nd 3rd 4th 

    

 

How probable is it that she really thinks you are one of the most annoying customers she has ever had?  

0% -------------------------------------------- 100% 
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3. You stand alone at a party when an unknown person looks in your direction. 

 

Why does this unknown person look in your direction? 

A. This person fancies me and tries to contact with me. 

B. This person is coincidentally looking in my direction. 

C. This person notices I am alone and (s)he thinks that I am a boring person. (S)he therefore pities me.  

D. This person notices I am alone and (s)he thinks that I am bored. (S)he feels a bit sorry for me. 

 

1st 2nd 3rd 4th 

    

 

How probable is it that this person really thinks that you are a boring person and therefore really pities 
you?  

0% -------------------------------------------- 100% 

 

4. You are in a conversation with some colleagues when they tell you they’re offended by something 
you have said.  

 

How do you think you’ll get along in the future?  

A. We will get along even better, because you really get to know each other due to such a 
confrontation. 

B. They won’t like me very much anymore.  

C. Because I offended them, they don’t want to be in touch with me anymore. 

D. Our relationship won’t change, because we will clear this up.  

 

1st 2nd 3rd 4th 

    

 

How probable is it that they really don’t want to be in touch with you anymore?  

0% -------------------------------------------- 100% 
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5. You are introduced to a friend of one of your best friends. This new person does not say anything to 
you. 

 

Why isn’t this person talking to you?  

A. This person waits to see which way the cat jumps. 

B. I didn’t respond friendly enough to him/her.  

C. This person doesn’t like me.  

D. There is no reason why we shouldn’t get along.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that this person really doesn’t like you?  

0% -------------------------------------------- 100% 

 

6. You have an argument with a good friend about a topic that you care about. This friend gets angry 
and says you are wrong.  

 

How does this argument affect your friendship?  

A. Eventually, this argument won’t affect our friendship.  

B. Even the best friends are bound to disagree sometimes. It will improve our friendship.  

C. This argument will damage our friendship severely.  

D. Because of this argument, our friendship will be less close in the future.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that this argument really damages your friendship severely?  

0% -------------------------------------------- 100% 
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7. You are wearing new clothes when someone compliments you on the way you look. 

 

Why does this person compliment you? 

A. This person dislikes my new clothes, but compliments me because (s)he feels sorry for me. 

B. This person thinks I am attractive.  

C. This person likes my new clothes.  

D. This person notices that I wear new clothes and compliments me because that’s how it should be.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that this person really dislikes your clothes, but compliments you 
because (s)he feels sorry for you? 

0% -------------------------------------------- 100% 

 

 

8. In a supermarket, you ask a question to a grocery clerk. He doesn’t pay any attention to you and 
continues with what he was doing. 

 

Why is he continuing with what he was doing? 

A. The grocery clerk doesn’t think I’m important enough to be bothered by. 

B. I asked my question too vaguely.  

C. The grocery clerk didn’t hear my question.  

D. The grocery clerk is very busy, but will definitely try to help me. 

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that the grocery clerk really thinks you aren’t important enough to be 
bothered by? 

0% -------------------------------------------- 100% 
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9. There is a lot of money debited from your bank account. However, you have never given this order. 

 

What do you think will happen to your money? 

A. It will take a lot of time and it’s possible I’ll never get the money back.  

B. Of course, I will receive the money with interest. 

C. It will be tough, but I will receive the money eventually. 

D. I will never get the money back, so I’ll get into trouble.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that you’ll really loose the money and that you’ll really get into trouble? 

0% -------------------------------------------- 100% 

 

10. Via your company, you got a beautiful new bicycle for free. It’s a bike you’ve always wanted. After 
a working day, you walk to the bycicle shed. 

  

What do you think about the bicycle at that moment? 

A. I am really looking forward to ride home at my beautiful bike. 

B. My new bike has probably been stolen. 

C. I am delighted I am going to ride around proudly again. 

D. I hope the bike is still in the shed.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that your bike is really stolen? 

0% -------------------------------------------- 100% 
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11. You made an appointment with an acquaintance to go to the cinema. Shortly before the 
appointment however, the acquaintance leaves a message on your answering machine to cancel.  

 

Why does the acquaintance cancel the appointment? 

A. This acquaintance doesn’t like me. 

B. This acquaintance made a double appointment and doesn’t think our appointment is important 
enough.  

C. This acquaintance would have really liked to go to the cinema with me, but couldn’t get out of 
another unpleasant appointment.  

D. This acquaintance isn’t feeling very well.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is the acquaintance doesn’t really like you? 

0% -------------------------------------------- 100% 

 

12. There is a colleague at work with whom you have little contact. Through a mutual friend you 
discover that the colleague dislikes you. 

 

What does this mean to you? 

A. It’s unfortunate that this colleague doesn’t like me, but it doesn’t bother me.  

B. I’m glad we manage to work together pretty well.  

C. I worry about the things I could have done wrong.  

D. If this colleague doesn’t like me, other colleagues will probably dislike me as well.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that other colleagues will really dislike you? 

0% -------------------------------------------- 100% 
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13. At the street, you run into someone you know. This person smiles at you. 

 

Why is this person smiling at you? 

 

A. This person laughs at me. 

B. This person is happy to see me. 

C. This person laughs dutifully, but doesn’t really like running into me.  

D. This person greets me, like (s)he greets every other acquaintance.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that this person really laughs at you? 

0% -------------------------------------------- 100% 

 

14. You gave a talk to a group of people. When you are finished, they applaud.  

 

Why do they applaud? 

A. They think my talk was awful and don’t mean anything by the applause. 

B. They enjoyed my talk.  

C. They are enthusiast about my talk and would like to thank me for it.  

D. They applaud because it’s a habit (?) to applaud after a talk.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that they really disliked your talk and really didn’t mean anything by the 
applause? 

0% -------------------------------------------- 100% 
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15. Two acquaintances look into your direction and talk with each other. 

 

Why do they look into your direction and talk to each other? 

A. They like me and want to involve me in their conversation. 

B. They gossip about me.  

C. They just happen to look my way.  

D. They are talking about me; they are criticizing me.  

 

1st 2nd 3rd 4th 

    

 

How probable do you think it really is they gossip about you? 

0% -------------------------------------------- 100% 

 

 

16. You receive a letter, which states ‘URGENT’ on the envelope.  

 

What is the letter about? 

A. I forgot to pay a bill. 

B. I won a wonderful price. 

C. It’s about someone I know who is seriously ill or has died. 

D. It’s a circular, which is designed to attract my attention.  

 

1st 2nd 3rd 4th 

    

 

 

How probable do you think it is that you’ll really read about someone who is seriously ill or has died? 

0% -------------------------------------------- 100% 
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17. A couple of acquaintances ask you to join them to the cinema. 

 

Why do they ask you to join them to the cinema? 

A. They enjoy visiting the cinema with me.  

B. They always ask anybody to join them. 

C. They would like to become good friends. 

D. They actually don’t like me, but ask me because of their sense of duty. 

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that they really don’t like you, but ask you because of their sense of 
duty? 

0% -------------------------------------------- 100% 

 

18. You have just moved when your new neighbours come over with flowers.  

 

Why do your neighbours bring you flowers? 

A. They think they are obliged to bring me flowers and hope I won’t contact them in the future.  

B. They’d like to welcome me.  

C. They always bring flowers to new neighbours. 

D. They think I am a nice and kind person, with whom they can stay in touch (dekt dit het ‘contact 
opbouwen’ uit de Nederlandse zin?). 

 

1st 2nd 3rd 4th 

    

 

How probable is it that they really think it’s an obligation to bring you flowers and that they truly hope 
that you won’t contact them in the future? 

0% -------------------------------------------- 100% 
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19. You’ve bought a new television, which you’re programming at home. When you push a button, 
the television suddenly doesn’t work anymore. 

 

What do you think at that moment? 

A. Because of the labour guarantee (?), the problem will be fixed quickly.  

B. I broke down the television. 

C. This will take me quite a while. 

D. I will succeed in fixing this problem by myself. 

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that you really broke down your television?  

0% -------------------------------------------- 100% 

 

 

20. You have been talking to someone on a party for a long time. This person excuses himself, gets 
himself a drink and starts talking to someone else. 

 

Why does this person start talking to someone else? 

A. (S)he lost interest in the conversation. 

B. (S)he would like to get to know other people at the party as well.  

C. (S)he really liked talking to me, but saw someone whom (s)he hasn’t seen for a long time. 

D. (S)he thought I was boring. 

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is (s)he really thinks you are a boring?  

0% -------------------------------------------- 100% 
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21. Not long after starting your new job, your boss asks to see you.  

 

Why would your boss like to talk to you? 

A. He is going to tell me how well I have been doing. 

B. He wants to make sure I have settled in all right. 

C. I made a small mistake, but I think it will turn out fine.  

D. I made a terrible mistake and will get fired. 

 

1st 2nd 3rd 4th 

    

 

How probable is it you’ve really made a terrible mistake and that you’ll really get fired?  

0% -------------------------------------------- 100% 

 

 

22. You are walking down the aisle in the supermarket when an attractive man/woman bumps into 
you. This person turns around to look at you.  

 

Why does this person turn and look at you? 

A. This person is annoyed by me and expects me to apologize. 

B. This person would like to tell me (s)he’s sorry. 

C. This person is mad at me and wants to talk to me about it.  

D. This person thinks I am attractive as well and would like to start a conversation. 

 

1st 2nd 3rd 4th 

    

 

 

How probable do you think it is that this person is really mad at you and really wants to talk to you 
about it?  

0% -------------------------------------------- 100% 
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23. During a conversation you are talking about something, which has happened to you lately. During 
a phrase your conversation partner suddenly interrupts you.  

 

Why does this person interrupt you? 

A. This person is very interested in what I say and would like to know more about the subject. 

B. This person thinks I’m a dull and uninteresting person.  

C. This person doesn’t think it’s very interesting what I was saying and wants to change the subject.  

D. This person likes to respond to something I’ve just said. 

 

1st 2nd 3rd 4th 

    

 

How probable do you think it is that this person really thinks you’re a dull and uninteresting person?  

0% -------------------------------------------- 100% 

 

24. You made your friends laugh. However, when you have left, your partner tells you that you made 
a fool of yourself.  

 

What do you think your friends think of you? 

A. My partner might be right. My friends might think I’m weird. 

B. My partner is right. My friends will think I am weird and will have doubts about our friendship.  

C. I have another opinion than my partner. My friends just think I’m funny and amusing. 

D. I may have made a fool of myself, but that happens to anyone. My friends won’t think any worse of 
me for that. 

 

1st 2nd 3rd 4th 

    

 

How probable is it that your friends think that you are really weird and that they really doubt about your 
friendship? 

0% -------------------------------------------- 100% 
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Appendix F 

Extended Post-Event Processing Questionnaire (Q. J. J. Wong  et al., 2015) and Appraisal of Social 

Scenarios (Telch et al., 2004) (Study 1) 

We would like you to remember one specific social situation, which has led to unreasonably strong or 

unrealistic anxiety or discomfort, or in which you had a strong feeling of shame. Please let yourself be 

guided by the situations listed below. The situation should have been of personal relevance to you, and 

it should have happened during the past six months. 

 

If you remember more than one situation, please choose the one that was most relevant for you. For 

example, if 0 was no anxiety and 100 was extreme anxiety, pick a scenario that would represent at least 

70. If none of the scenarios have caused you this level of anxiety, please pick the closest. If none of the 

following scenarios have caused you anxiety, but another type of social scenario has caused you anxiety, 

please pick “other” and describe the scenario. If no social scenarios have ever caused you anxiety, 

please pick “no social scenarios have caused me anxiety”. Please select the situation you have chosen 

and remember to refer to this situation while answering the following questions.   

 

Talking in front of a group Initiating a romantic relationship 

Being at a party Dating someone 

Talking to authorities  

Oral exams/presentations 

Participating in group activities  

Eating/drinking/writing in public 

Using public restrooms  

Talking on the phone with others listening 

Returning goods to a store  
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Giving a party 

Beginning/maintaining a conversation 

Formal and informal meetings 

Being criticized 

Talking on the phone 

Other: 

No social situations have caused me anxiety 

 

Please indicate how much anxiety the chosen scenario has caused you: 

No 
anxiety 
at all 

         Extreme 
anxiety 

0 10 20 30 40 50 60 70 80 90 100 
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Extended Post-Event Processing Questionnaire 

Thinking about your chosen scenario, please use the scale below (0-100) to rate how concerned you felt 

about the following things happening: 

 0 Not at 

all, 

never 

10 20 30 40 50 60 70 80 90 100 Very 

much so, 

always 

1. After the event was over, did you 

think about it a lot? 

           

2. Did your memories and thoughts 

about the event keep coming into 

your head even when you did not 

with to think about it again? 

           

3. Did the thoughts about the event 

interfere with your concentration? 

           

4. Did you find it difficult to forget 

about the event? 

           

5. Did you try to resist thinking about 

the event? 

           

6. If you repeatedly thought about 

the event, did your feelings about 

the event worsen? 

           

7. Have you ever wondered about 

whether you could have avoided or 

prevented your behaviour/ feelings 

during the event? 

           

8. Have you ever wished that you 

could turn the clock back and do it 

again but better this time? 

           

9. As a result of the event, will you 

now avoid similar situations? 

           

10. Did the situation reinforce your 

pre-existing avoidance of similar 

situations? 

           

11. Did you experience a sense of 

shame while remembering your 

behaviour during the event? 
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 0 Not at 

all, 

never 

10 20 30 40 50 60 70 80 90 100 Very 

much so, 

always 

12. Did you think about anxious 
feelings that you had experienced 
during the event? 

           

13. When remembering the 
situation, did other instances of past 
failure that you had experienced in 
the same way come into your mind? 

           

14. Did you criticize yourself for your 
behaviour in the situation? 

           

15. Did you think about the event 
more than you wanted to? 

           

16. Did you think about the bodily 
sensations you had experienced 
during the situation? 

           

 0 
… in a 
negative 
way 

10 20 30 40 50 60 70 80 90 100 
… in a 
positive 
way 

17. In my memories about the event, 
I saw myself (my behaviour, my 
attributes)… 
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Appraisal of Social Concerns (ASC) 

Instructions: Imagining yourself in the above social scenario, please use the scale below (0 – 100) to rate 

how concerned you would feel about the following things happening. 

 0 10 20 30 40 50 60 70 80 90 100 

 Not at all 

concerned 

Mildly 

concerned 

Moderately 

concerned 

Very concerned Extremely 

concerned 

1. Trembling            

2. Appearing stupid            

3. People laughing at 

you 

           

4. Blushing (turning 

red) 

           

5. People ignoring you            

6. People staring at 

you 

           

7. Twitching            

8. Poor voice quality 

(cracking, stuttering, 

squeaking, etc) 

           

9. Appearing 

incompetent 

           

10. Being incoherent            

11. Losing control 

(screaming, running 

out, etc) 

           

12. Not performing 

adequately 

           

13. Being tense            

14. Appearing weird            

15. People ridiculing 

you 

           

16. Not being able to 

think (mind going 

blank) 

           

17. Appearing ugly            

18. Appearing weak            

19. People rejecting 

you 
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 0 10 20 30 40 50 60 70 80 90 100 

 Not at all 

concerned 

Mildly 

concerned 

Moderately 

concerned 

Very concerned Extremely 

concerned 

20. Sweating            
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Appendix G 

Frequencies of Chosen Social Scenarios (Study 1) 

Table G.1 

Frequencies of Chosen Social Scenarios for the Extended Post-Event Processing Questionnaire and 

Appraisal of Social Concerns Questionnaire at Times 1, 2, and 3 (Study 1). 

 Time 1 Time 2 Time 3 

1. Talking in front of a group 7.0% 8.4% 8.4% 

2. Initiating a romantic relationship 5.6% 4.2% 2.8% 

3. Being at a party 11.2% 7.7% 7.0% 

4. Dating someone 5.6% 2.8% 0.7% 

5. Talking to authorities 9.1% 3.5% 4.2% 

6. Oral exams/presentations 9.8% 4.2% 2.1% 

7. Participating in group activities 8.4% 4.9% 4.9% 

8. Eating/drinking/ writing in public 1.4% 2.1% 2.1% 

9. Using public restrooms 1.4% 1.4% 0.7% 

10. Talking on the phone with others listening 1.4% 2.1% 2.1% 

11. Returning goods to a store 1.4% 1.4% 2.1% 

12. Giving a party 2.1% 1.4% 2.1% 

13. Beginning/ maintaining a conversation 9.1% 9.1% 5.6% 

14. Formal and informal meetings 2.1% 3.5% 1.4% 

15. Being criticised  10.5% 9.1% 2.1% 

16. Talking on the phone 4.9% 3.5% 6.3% 

17. Other 6.3% 2.1% 6.3% 

18. No social scenarios have caused me anxiety 2.8% 1.4% 0.0% 
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Appendix H 

Additional Cross-Lagged Panel Models (Study 1) 

 A cross-lagged panel model of social anxiety and perfectionistic concerns was tested using 

constraints. Model fit was poor, χ2 (6, 143) = 16.32, p = .012, χ2/ df = 2.72, CFI = 0.98, SRMR = 0.04, 

RMSEA = .11 (90% CI: .05, .18). A test of an unconstrained model was statistically equivalent as shown by 

a non-significant chi-scare difference test, p = .644. Path coefficients for the constrained model can be 

seen in Table H.1. 

Table H.1 

Pathways of Cross-Lagged Panel Model of Social Anxiety and Perfectionistic Concerns 

 
b SEb p 

Autoregressive paths    

 Social Anxiety -> Social Anxiety 0.73 0.05 < .001 

 Perfectionistic Concerns -> Perfectionistic Concerns 0.69 0.05 < .001 

Cross-lagged paths    

 Social Anxiety -> Perfectionistic Concerns -0.01 0.04 .764 

 Perfectionistic Concerns -> Social Anxiety 0.02 0.04 .604 

Note. b = unstandardized coefficient. SEb = standard error of the coefficients.  

 

 A cross-lagged panel model of social anxiety and perfectionistic strivings was also tested using 

constraints, and model fit was good, χ2 (6, 143) = 9.54, p = .145, χ2/ df = 1.59, CFI = 0.99, SRMR = 0.03, 

RMSEA = .06 (90% CI: .00, .14). A non-significant chi-square test comparing this constrained model to an 

unconstrained model was not significant, p = .171, indicating the models were statistically equivalent. 

Path coefficients for the constrained model are presented in Table H.2 
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Table H.2 

Pathways of Cross-Lagged Panel Model of Social Anxiety and Perfectionistic Strivings 

 
b SEb p 

Autoregressive paths    

 Social Anxiety -> Social Anxiety 0.73 0.06 < .001 

 Perfectionistic Strivings -> Perfectionistic Strivings 0.75 0.05 < .001 

Cross-lagged paths    

 Social Anxiety -> Perfectionistic Strivings 0.05 0.04 .221 

 Perfectionistic Strivings -> Social Anxiety -0.01 0.04 .899 

Note. b = unstandardized coefficient. SEb = standard error of the coefficients.  
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Appendix I 

Direct and Indirect Estimates of the Full Longitudinal Mediation Model (Study 1) 

Table I.1 

Direct Effects for the Full Longitudinal Mediation Model (Constrained Model) 

Predictor Outcome b SEb p 

Social Anxiety  Social Anxiety  0.79 0.06 < .001 

Perfectionistic Concerns  -0.04 0.06 .495 

Perfectionistic Strivings  0.04 0.06 .535 

NIB  0.16 0.06 .009 

NSI  0.27 0.09 .001 

PEP 0.20 0.09 .027 

     
Perfectionistic Concerns  Social Anxiety  -0.01 0.05 .817 

Perfectionistic Concerns  0.76 0.08 < .001 

Perfectionistic Strivings  0.09 0.08 .226 

NIB  0.01 0.06 .899 

NSI  0.02 0.07 .832 

PEP 0.03 0.08 .675 

     
Perfectionistic Strivings  Social Anxiety  -0.02 0.05 .676 

Perfectionistic Concerns  0.02 0.08 .810 

Perfectionistic Strivings  0.65 0.09 < .001 

NIB  0.01 0.05 .889 

NSI  0.05 0.07 .459 

PEP 0.02 0.08 .826 

     
NIB Social Anxiety  0.09 0.04 .031 

Perfectionistic Concerns  0.05 0.05 .360 

Perfectionistic Strivings  0.06 0.04 .117 
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Predictor Outcome b SEb p 

NSI  Social Anxiety  -0.05 0.06 .422 

Perfectionistic Concerns  -0.07 0.06 .292 

Perfectionistic Strivings  -0.09 0.06 .150 

PEP  Social Anxiety  0.06 0.05 .203 

Perfectionistic Concerns  0.12 0.06 .069 

Perfectionistic Strivings  0.09 0.06 .170 

Note. b = unstandardized coefficient. SEb = standard error of the coefficient. T = Time. NIB = Negative 

Interpretation bias. NSI = Negative self-imagery. PEP = Post-event processing.  
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Table I.2 

Indirect Effects for the Full Longitudinal Mediation Model (Constrained Model) 

Predictor Outcome Mediators b SEb 

95% CI 

LB UB 

Social anxiety Social Anxiety  IB 0.01 0.01 0.00 0.04 

NSI -0.01 0.02 -0.05 0.01 

PEP 0.01 0.01 -0.01 0.04 

Perfectionistic 

Concerns  

NIB 0.01 0.01 -0.01 0.03 

NSI -0.02 0.02 -0.06 0.01 

PEP 0.02 0.02 0.00 0.07 

Perfectionistic 

Strivings  

NIB 0.01 0.01 0.00 0.03 

NSI -0.02 0.02 -0.07 0.01 

PEP 0.02 0.01 0.00 0.05 

       

Perfectionistic 

Concerns 

Social Anxiety  NIB 0.00 0.01 -0.01 0.01 

NSI 0.00 0.01 -0.02 0.01 

PEP 0.00 0.01 -0.01 0.02 

Perfectionistic 

Concerns  

NIB 0.00 0.01 -0.01 0.01 

NSI 0.00 0.01 -0.02 0.01 

PEP 0.00 0.01 -0.01 0.04 

Perfectionistic 

Strivings  

NIB 0.00 0.01 -0.01 0.01 

NSI 0.00 0.01 -0.02 0.01 

PEP 0.00 0.01 -0.01 0.03 
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Predictor Outcome Mediators b SEb 

95% CI 

LB UB 

Perfectionistic 

Strivings 

Social Anxiety NIB 0.00 0.01 -0.01 0.01 

NSI 0.00 0.01 -0.03 0.00 

PEP 0.00 0.01 -0.01 0.02 

Perfectionistic 

Concerns 

NIB 0.00 0.00 -0.01 0.01 

NSI 0.00 0.01 -0.04 0.00 

PEP 0.00 0.01 -0.02 0.03 

Perfectionistic 

Strivings 

NIB 0.00 0.00 -0.01 0.01 

NSI -0.01 0.01 -0.03 0.01 

PEP 0.00 0.01 -0.01 0.03 

Note. b = unstandardized coefficient. SEb = standard error of the coefficient. LB = Lower bound. UB = 

Upper Bound. T = Time. NIB = Negative Interpretation Bias. NSI = Negative Self-Imagery. PEP = Post-

Event Processing. 
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Appendix J 

Appraisal of Social Concerns (Telch et al., 2004; Study 2) 

Thinking about the interaction task you just participated in, please use the scale below (0 – 100) to rate 

how concerned you felt about the following things happening. 

 0 10 20 30 40 50 60 70 80 90 100 
 Not at all 

concerned 
Mildly 

concerned 
Moderately 
concerned 

Very concerned Extremely 
concerned 

1. Trembling            

2. Appearing stupid            

3. People laughing at 

you 

           

4. Blushing (turning 

red) 

           

5. People ignoring you            

6. People staring at 

you 

           

7. Twitching            

8. Poor voice quality 

(cracking, stuttering, 

squeaking, etc) 

           

9. Appearing 

incompetent 

           

10. Being incoherent            

11. Losing control 

(screaming, running 

out, etc) 

           

12. Not performing 

adequately 

           

13. Being tense            

14. Appearing weird            

15. People ridiculing 

you 

           

16. Not being able to 

think (mind going 

blank) 

           

17. Appearing ugly            

18. Appearing weak            
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 0 10 20 30 40 50 60 70 80 90 100 
 Not at all 

concerned 
Mildly 

concerned 
Moderately 
concerned 

Very concerned Extremely 
concerned 

19. People rejecting 

you 

           

20. Sweating            
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Appendix K 

Extended Post-Event Processing Questionnaire (Q. J. J. Wong, 2015; Study 2) 

Thinking about the interaction task you participated in yesterday, please use the scale below (0 – 100) to 

rate your thoughts over the past 24 hours. 

 0 Not at 

all, 

never 

10 20 30 40 50 60 70 80 90 100 Very 

much so, 

always 

1. After the event was over, did you 

think about it a lot? 

           

2. Did your memories and thoughts 

about the event keep coming into 

your head even when you did not 

with to think about it again? 

           

3. Did the thoughts about the event 

interfere with your concentration? 

           

4. Did you find it difficult to forget 

about the event? 

           

5. Did you try to resist thinking about 

the event? 

           

6. If you repeatedly thought about 

the event, did your feelings about 

the event worsen? 

           

7. Have you ever wondered about 

whether you could have avoided or 

prevented your behaviour/ feelings 

during the event? 

           

8. Have you ever wished that you 

could turn the clock back and do it 

again but better this time? 

           

9. As a result of the event, will you 

now avoid similar situations? 

           

10. Did the situation reinforce your 

pre-existing avoidance of similar 

situations? 

           

11. Did you experience a sense of 

shame while remembering your 

behaviour during the event? 
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 0 Not at 

all, 

never 

10 20 30 40 50 60 70 80 90 100 Very 

much so, 

always 

12. Did you think about anxious 
feelings that you had experienced 
during the event? 

           

13. When remembering the 
situation, did other instances of past 
failure that you had experienced in 
the same way come into your mind? 

           

14. Did you criticize yourself for your 
behaviour in the situation? 

           

15. Did you think about the event 
more than you wanted to? 

           

16. Did you think about the bodily 
sensations you had experienced 
during the situation? 

           

 0 
… in a 
negative 
way 

10 20 30 40 50 60 70 80 90 100 
… in a 
positive 
way 

17. In my memories about the event, 
I saw myself (my behaviour, my 
attributes)… 
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Appendix L 

Examples of Word Sentence Association Paradigm Trials 

Figure L.1 

WSAP Practice Item Examples 

 

 

 

Figure L.2 

WSAP Experimental Item Examples 
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Appendix M 

State Trait Anxiety Inventory – State Form (Spielberger et al., 1983) 

A number of statements which people have used to describe themselves are given below. Read each 

statement and then rathe the appropriate number to the right of the statement to indicate how you feel 

right now, at this moment. There are no right or wrong answers. Don’t spend too much time on any one 

statement but give the answer that seems to describe your present feelings best. 

 1 

Not at all  

2  

Somewhat 

3  

Moderately so 

4  

Very much so 

1. I feel calm     

2. I feel secure     

3. I am tense     

4. I feel strained     

5. I feel at ease     

6. I feel upset     

7. I am presently worrying 

over possible misfortunes 

    

8. I feel satisfied     

9. I feel frightened     

10. I feel comfortable     

11. I feel self-confident     

12. I feel nervous     

13. I am jittery     
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 1 

Not at all  

2  

Somewhat 

3  

Moderately so 

4  

Very much so 

14. I feel indecisive      

15. I am relaxed     

16. I feel content     

17. I am worried     

18. I feel confused     

19. I feel steady     

20. I feel pleasant     

 

  



260 
 

Appendix N 

Additional Cross-Lagged Panel Models (Study 2) 

 Two cross-lagged panel models were tested, one of social anxiety and perfectionistic concerns 

(Table N.1) and one of social anxiety and perfectionistic strivings (Table N.2). Both models were just-

identified and as such, model fit indices could not be computed.  

 

Table N.1 

Pathways of Cross-Lagged Panel Model of Social Anxiety and Perfectionistic Concerns 

 
b SEb p 

Autoregressive paths    

 Social Anxiety P1 -> Social Anxiety P4 0.81 0.06 < .001 

 Perfectionistic Concerns P1 -> Perfectionistic Concerns P4 0.74 0.07 < .001 

Cross-lagged paths    

 Social Anxiety P1 -> Perfectionistic Concerns P4 0.13 0.07 .051 

 Perfectionistic Concerns P1 -> Social Anxiety P4 0.05 0.06 .431 

Note. b = unstandardized coefficient. SEb = standard error of the coefficients. P = Part. 
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Table N.2 

Pathways of Cross-Lagged Panel Model of Social Anxiety and Perfectionistic Strivings 

 
b SEb p 

Autoregressive paths    

 Social Anxiety P1 -> Social Anxiety P4 0.84 0.06 < .001 

 Perfectionistic Strivings P1 -> Perfectionistic Strivings P4 0.80 0.06 < .001 

Cross-lagged paths    

 Social Anxiety P1 -> Perfectionistic Strivings P4 0.11 0.06 .059 

 Perfectionistic Strivings P1 -> Social Anxiety P4 -0.03 0.06 .580 

Note. b = unstandardized coefficient. SEb = standard error of the coefficients. P = Part. 
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Appendix O 

Post-hoc Investigation of the Effects of Post-Event Processing on Social Anxiety (Study 2) 

A hierarchical regression was conducted to test the contribution of post-event processing, 

negative self-imagery, and social anxiety at Part 1 to social anxiety at Part 4. A model including post-

event processing only (model 1; see Table O.1) showed that post-event processing contributed 29% of 

the variance in social anxiety at Part 4. After adding negative self-imagery and social anxiety at Part 1 

(model 2), the model remained significant, but post-event processing no longer significantly contributed 

to social anxiety at Part 4. 

 

Table O.1 

Hierarchical Multiple Regression Predicting Social Anxiety at Part 4 from Post-Event Processing, Negative 

Self-Imagery, and Social Anxiety at Part 1. 

 Model 1 Model 2 

 b b 

Post-Event Processing 0.54*** 0.10 

Negative Self-Imagery  0.26*** 

Social Anxiety P1  0.61*** 

   

R2 .29 .75 

F 42.06*** 104.53*** 

ΔR2 .29 .47 

ΔF 42.06*** 96.43*** 

Note. N = 104. P = Part 

***p < .001. 
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 Appendix P 

Supplementary Testing of the Interaction of Perfectionistic Concerns and Perfectionistic Strivings on 

Social Anxiety 

 The effect of interactions between perfectionistic concerns and perfectionistic strivings on social 

anxiety were tested using PROCESS (Hayes, 2017) simple moderation (Model 1). Data from Study 1 was 

used to test the interaction of perfectionistic concerns and perfectionistic strivings at Time 1 on social 

anxiety at Time 2. Social anxiety at Time 1 was entered as a covariate to control for the trait stability of 

social anxiety. Results showed that perfectionistic concerns and perfectionistic strivings at Time 1 did 

not significantly interact to predict social anxiety at Time 2, F(1, 103) = 0.03, p = .857. Similarly, no 

significant interaction was found between perfectionistic concerns and perfectionistic strivings at Time 1 

on social anxiety at Time 3 (with social anxiety at Time 2 as a covariate), F(1, 52) = 0.05, p = .823, nor 

perfectionistic concerns and perfectionistic strivings at Time 2 on social anxiety at Time 3 (also with 

social anxiety at Time 2 as a covariate), F(1, 51) = 1.87, p = .178. Data from Study 2 showed similar 

results, with no significant effect of the interaction between perfectionistic concerns and perfectionistic 

strivings at Part 1 on social anxiety at Part 4 (with social anxiety at Part 1 as a covariate), F(1, 99) = 1.28, 

p = .262. Hence, no evidence of the effect of interactions between perfectionistic concerns and 

perfectionistic strivings on social anxiety was found using longitudinal data from the current thesis. 

 


