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Social anxiety is generally characterised by the features of excessive fear of negative 

evaluation in social situations and it is often associated with alcohol use and misuse. 

Socially-anxious individuals may consider alcohol to be a confidence-enhancer and 

may use it as self-medication to alleviate anxiety symptoms arising during social 

situations. However, the relationship between social anxiety and alcohol use is not 

linear and it involves several cognitive processes. This thesis presents a series of studies 

investigating the relationship between social anxiety and the effects of alcohol. The aim 

was to explore the effects of alcohol on attentional and other cognitive processes, as 

well as individual characteristics, that might be important to better understand the 

complex relationship between social anxiety, cognition and alcohol use. First, the 

effects of alcohol on attention were tested in a non-clinical sample of high socially-

anxious (HSA) and low socially-anxious (LSA) individuals’ by examining their eye 

movements using a series of eye tracking tasks. The first eye tracking task examined 

how alcohol influenced participants’ attention using a dot probe paradigm; the second 

and the third eye tracking tasks measured the influence of alcohol on involuntary 

(antisaccade task) and voluntary (prosaccade task) eye movements. The second set of 

tasks (4-5) investigated decision-making processes and attentional biases in a similar 

sample of HSA and LSA individuals under the effects of alcohol. Task 4 used a 

modified Iowa Gambling Task (IGT) paradigm to assess the effects of alcohol on 

participants’ decision-making processes under ambiguity; task 4 also used the “Game 

of Dice” (GDT) paradigm to measure the influence of alcohol on participants’ risk-

taking behaviours during a non-ambiguous Task; task 5 consisted of a dot probe task to 

measure the effects of alcohol on participants’ attentional biases using a shorter 

stimulus presentation time than previously adopted. The final study was a survey 

comprising several questionnaires looking at the relationships between social anxiety 

and drinking behaviours, motives, attentional styles and mindfulness traits. Results 
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strongly indicated that HSA participants drink alcohol as a coping strategy and to 

regulate their negative emotions. The eye tracking tasks showed that alcohol influenced 

social anxiety by increasing vigilance via longer dwell times, especially when shown 

emotional faces (angry or happy) compared to neutral facial expressions. Overall, 

alcohol impaired reaction times, accuracy and speed; error rates increased in both 

groups, regardless of their levels of social anxiety. There was an effect of alcohol on 

decision-making in situations of risk under ambiguity when emotional content was 

shown (IGT) but not in a situation where risks were explicit and no emotional content 

was shown (GDT). On the IGT, HSA participants shifted from selecting fewer 

advantageous choices to selecting more advantageous choices after consuming alcohol 

compared with LSA participants. Finally, the survey showed that high levels of social 

anxiety and drinking-related behaviours are associated with lower mindfulness 

abilities. Overall, these findings demonstrate a complex interaction between alcohol 

use and social anxiety that is mediated by several cognitive factors, such as attention 

and decision-making processes. The findings imply an important role for cognitive 

processes in clinical interventions designed to address problematic alcohol use in social 

anxiety.  
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CHAPTER 1 

 
General Introduction 

 
 

 
 

1.1.Overview  

 

Social anxiety, which is often characterised by fear of judgment and evaluation in social 

situations (American Psychology Association, 2013), is one of the most common 

anxiety disorders, with an estimated lifetime prevalence of 12.1 percent (Kessler, 

Berghund, Demler, Jin, & Walters, 2005). According to a large number of studies, the 

feelings of avoidance and distress related to social situations that are characteristic of 

socially-anxious individuals might also impact many other aspects of an individual’s 

life (Davidson, Hughes, George, & Blazer, 1993; Sanderson, DiNardo, Rapee, & 

Barlow, 1990). For example, social anxiety is often associated with alcohol use and 

misuse (i.e., 19-28 percent; Davidson et al., 1993; Kushner, Abrams, & Borchardt, 

2000; Van Ameringen, Mancini, Styan, & Donison, 1991). Kushner et al. (2000) 
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reported that socially-anxious individuals are twice as likely to have an alcohol use 

disorder compared to the general population. There is also evidence that high socially-

anxious individuals experience more adverse consequences than low socially-anxious 

individuals from drinking alcohol (Buckner et al., 2006; Gilles et al., 2006; Stewart et 

al., 2006). Additionally, previous studies have shown that high socially-anxious 

individuals often drink alcohol in order to cope with anxiety symptoms during social 

situations, while individuals with low social anxiety report drinking more for the 

“enhancement” feelings produced by alcohol (Ham et al., 2007). Social anxiety and 

alcohol use have one factor in common: they can generate, or be caused by, attentional 

biases. Social anxiety is associated with selective attention regarding social evaluation, 

and there is considerable evidence emphasizing the role played by biased attentional 

processing toward negative social cues (e.g., Amir et al., 2009; Wells et al., 1995; Rapee 

et al., 1997; Schultz et al., 2008). Additionally, social anxiety is maintained by 

controlled strategies to regulate negative feelings, which include attentional avoidance 

of salient social stimuli (Wells et al., 1995; Hofmann, 2007; Rapee et al., 1997). Several 

studies have suggested that alcohol decreases the focus of attention (e.g., Josephs et al., 

1990; Steele et al., 1990; Dougherty et al., 2000), which might change how someone 

with social anxiety responds to salient stimuli.  

The present thesis aimed to investigate the effects of alcohol on attentional and 

decision-making processes in socially-anxious individuals (tasks 1-5). Additionally, it 

examined how individual cognitive characteristics and drinking behaviours relate to 

social anxiety through a series of self-report questionnaires (Study 6).  

 
 
 

1.2.Types of Anxiety  
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Anxiety arises when an individual judges the demands of a situation to be greater than 

their ability to cope with it (Barlow et al., 1986). The American Psychiatric Association 

classified anxiety disorders into three categories: Phobic anxiety disorders; Panic 

disorder, and Generalised Anxiety Disorder (DSM-5; American Psychiatric 

Association, 2013). Social anxiety falls within the category of phobic anxiety; this 

category encompasses anxiety provoked by identifiable objects or events. On the other 

hand, Generalised Anxiety Disorder (GAD) is characterised by uncontrollable and 

excessive worry, which is not always attributable to particular circumstances (e.g., 

Wittchen et al., 1994). Because of their uncontrollable concern, people with GAD might 

be compromised in terms of social, occupational, and role functioning. GAD may also 

be reflected in high rates of emotional problems, divorce, unemployment, and self-

reported interference with everyday activities (e.g., Henning et al., 2007; Massion et 

al., 1993). GAD has a high rate of comorbidity with social anxiety. 

For all kinds of anxiety, “worry” is common and can be defined as a “mental 

preoccupation with potential negative elements that may occur in the future” (Brown et 

al., 1993). In terms of learning theories, worrying might be interpreted as a form of 

punishment or an omission of reward (Mueller et al., 2010). An important feature of 

worrying is that it is mostly future-oriented. In fact, worrying can be characterised by 

intolerance to uncertainty, especially uncertainty toward the future (Dugas, Gagnon, 

Ladoucer, and Freeston, 1998). It is also an important aspect of social anxiety.  

 
 

1.3.Social Anxiety  

 

Social Anxiety Disorder (SAD; Kessler et al., 2005) is one of the most common 

psychological disorders, with an estimated lifetime prevalence of 12.1% in the United 
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States. The diagnostic criteria for Social Anxiety Disorder have evolved over the 

various editions of the Diagnostic and Statistical Manual of Mental Disorders (DSM). 

Since 2004, minor changes have been applied to the diagnostic classification systems 

for SAD, but the key elements of both the DSM and ICD criteria have remained 

relatively consistent. The important defining features of SAD, according to DSM-5 

(APA, 2013), include “fear or anxiety in social situations in which the individual is 

exposed to possible scrutiny by others and fear of acting in a way that will be negatively 

evaluated by others (either resulting from the individual’s own behavior or from 

showing anxiety symptoms such as blushing, trembling or sweating).” Individuals with 

SAD might experience intense anxiety or avoidance behaviours in social situations. 

Young people may be classified with SAD by the DSM-5 if they experience anxiety 

during interactions with peers, and they may express social anxiety through several 

behaviours (e.g., crying, tantrums, freezing, or failing to speak). Children with SAD 

might show anxiety or fear during social situations in which they are required to speak 

in front of others, meet new people, asking for help in outside places (such as shops or 

schools), joining parties or social events where peers are present (Beidel & Turner, 

2007; Rao et al., 2007). Previous research has shown that socially-anxious individuals 

endorse lower levels of quality of life than do individuals without social anxiety, and 

are less content in terms of employment, family, relationship, and non-work activities 

(Eng et al., 2005; Mendlowicz & Stein, 2000; Olatunji et al., 2007; Safren, Heimberg, 

Brown, & Holle, 1996; Stein and Kean, 2000). Recent epidemiological studies 

conducted in the United States have shown that SAD is relatively common amongst 

children and adolescents (Burstein et al., 2011; Lawrence et al., 2017). Studies using 

community samples indicate a rise in prevalence with age (Beesdo et al., 2007; Burstein 

et al., 2011; Canino et al., 2004; Lawrence et al., 2017), but this rise was not apparent 

in a large UK-wide study (Ford, Goodman, & Meltzer, 2003). A noticeable difference 
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in adult prevalence appears between countries; East Asian countries seem to report a 

lower prevalence of SAD compared to elsewhere (Brockveld, Perini, & Rapee, 2014). 

SAD tends to change across the lifespan but remains chronic and persistent for many 

people (Beesdo-Baum et al., 2012; Bruce et al., 2005). Previous studies suggest that if 

SAD is untreated during childhood and adolescence, it tends to persist (Beesdo-Baum 

et al., 2012; Burstein et al., 2011; Kessler et al., 2012); onset before 11 years of age 

increases the risk of persistence into adulthood (Abidin, 1992; Beesdo et al., 2007; 

Wittchen & Fehm, 2003).  A network meta-analysis was conducted to understand the 

best treatments that might be used as interventions for socially-anxious individuals 

(Mayo-Wilson et al., 2014). Their findings suggested that both pharmacological and 

psychological interventions might be successful for social anxiety, in particular 

individual CBT. Additionally, the class of drugs, including SSRIs and SNRIs, showed 

greater effects on socially-anxious individuals than appropriate placebos (Mayo-

Wilson et al., 2014).  

Social anxiety disorder has been found to have high comorbidity with GAD, depression, 

specific phobia, panic disorder, and agoraphobia (Bandelow et al., 2015). In a study 

with a European sample, 19.5% of socially-anxious individuals had a comorbid major 

depressive disorder and 38.3% had other anxiety disorders, including GAD, panic 

disorder and post-traumatic stress disorder (Ohayon & Schatzberg, 2010).  

High levels of social anxiety are also associated with substance use problems. For 

example, a study in the USA showed that social anxiety disorder in childhood and 

adolescence was predictive of alcohol and cannabis dependence at 30 years of age 

(Buckner et al., 2008). The study examined the relationship between SAD, alcohol use 

disorder, and cannabis dependence, after controlling for theoretically-relevant variables 

(e.g., gender, other anxiety disorders, and mood disorders) in a longitudinal cohort over 



 

 21 

14 years. Children and adolescents with social anxiety disorder were 1.56 times more 

likely to develop alcohol dependence and 1.94 times more likely to develop cannabis 

dependence than non socially-anxious individuals (Buckner et al., 2008).  

In this thesis, the term “social anxiety” will typically be used (rather than SAD, social 

phobia, or other terms) since the studies described do not involve people formally 

diagnosed with a social anxiety disorder. Most cognitive models of social anxiety (and 

related empirical research) adopt a similar practice since they assume that the condition 

is expressed along a continuum of severity.  

 
 

1.4.Cognitive Models of Social Anxiety 

 

The two most influential cognitive models of social anxiety are the Clark and Wells 

model (1995) and the Rapee and Heimberg model (1997). The Clark and Wells model 

focuses on the processes that inhibit the person with social anxiety from changing their 

negative beliefs about social interaction. Based on previous experience, socially-

anxious individuals develop a number of expectations about themselves and the 

external social environment. Socially-anxious individuals’ expectations can be divided 

into three categories (Clark and Wells, 1995): “(1) excessively high standards for social 

performance (e.g., “I should only speak when people pause,” “I must always sound 

intelligent and fluent”); (2) conditional beliefs concerning the consequences of 

performing in a certain way (e.g., “If people get to know me, they won’t like me,” “If I 

disagree with someone, they will think I am stupid/will reject me”); (3) unconditional 

negative beliefs about the self (e.g. “I’m boring,” “I’m stupid,” “I’m different”)”. If 

individuals have these expectations, they may also judge relevant situations as 

dangerous, and they may predict failure when trying to achieve future performances 
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(e.g., “I will blush” or “I’ll make a fool of myself”). Additionally, socially-anxious 

individuals may also interpret equivocal social signals as cues of negative evaluation 

by others. A person with social anxiety becomes anxious when a social situation is 

appraised in this way (Clark and Wells, 1995).   

On the other hand, the Rapee and Heimberg model (1997) is based on the assumption 

that people with social anxiety generally think that other people are instinctively critical 

and more likely to evaluate them negatively (Leary, Kowalsky & Campbell, 1988). 

They argue that people with social anxiety are excessively concerned with how they 

might be judged by other people. In this case, there could be several processes that are 

generated to maintain social anxiety.  During a social situation, a person develops a 

mental representation of his/her external appearance and behaviour as apparently seen 

by the audience; simultaneously, the individual will also allocate attentional resources 

towards the self-representation and the threat that can be present in the social 

environment. Socially-anxious individuals might experience behavioural, cognitive, 

and physical symptoms of anxiety from the moment that they perceive a negative 

evaluation as having been made by the audience. The symptoms will be interpreted as 

a confirmation for people with social anxiety that others will negatively evaluate them.  

Rapee and Spence (2004) described social anxiety as lying on a continuum of 

social/evaluative concern in which a clinical diagnosis of a social anxiety disorder 

(therefore, the extreme concept of social anxiety itself) is associated with falling toward 

the upper end of the continuum. They proposed that the level of social anxiety 

experienced is largely the product of genetic factors (Cherny et al., 1994). The 

genetically-mediated level acts like an individual’s “set point.” By the term “set point,” 

researchers refer to an individual’s level of social anxiety that is relatively stable and 

consistent, but which can be altered and is not permanent. There are many factors that 
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can contribute towards moving the individual (up or down) from this level of social 

anxiety. The movement is expressed as a different level of social anxiety, in which the 

final level of the setpoint reflects both environmental and genetic influences. This will 

appear when external influences from the environment are strong enough to change the 

structure of social anxiety expressions (biases, behavioural styles, beliefs, or even 

neurobiology; Kendler et al., 2001). There are three major factors that contribute to the 

power of environmental influence. First, “timing” is defined as the incidence at crucial 

phases of vulnerability. Second, “impact”; represents the severity of the factor or its 

significance to the person. Finally, “chronicity”: is the period of an individual’s life 

where the factor is dominant. For example, someone with a low genetic propensity for 

social anxiety might be shifted to a higher level by adverse environmental episodes (e.g. 

persistent and severe bullying at school); this might consequently lead to the emergence 

of social anxiety. However, a person born with a strong genetic tendency for social 

anxiety might never move to a high level of actual social anxiety because of the 

buffering effects of a supportive family that encourages social interaction over a 

number of influential years.  

Generally, when environmental factors cause changes in the expression of social 

anxiety, these will be relatively minor and transitory. When a protective environmental 

influence ends, the person will return to their set point unless other buffering factors 

are present. Such an account would explain why shared environmental influence 

diminishes with age (Eley et al., 1999).  

 The model also suggests that the expression of social anxiety may be affected by 

cultural norms and mores. For example, in collectivist cultures where the concept of 

“the group” is very important, individuals might experience social anxiety related to 

the fear of causing distress to others. There might also be gender differences in social 
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anxiety due to culture. For example, social anxiety might be more tolerated in females 

and less in males from middle childhood. Culture may also affect an individual’s 

tendency to recognize a mental health problem and seek treatment. These factors (and 

others) will consequently impact the diagnosis rates in a particular culture.  

In 2009, Moscovitch criticised the cognitive-behavioural models of social anxiety (e.g., 

Clark et al., 1995; Rapee et al., 1997), arguing that they did not provide a clear enough 

definition of fear in social anxiety (confounding feared outcomes when stimuli are 

present with feared stimuli). Moscovitch developed a new model that focused on the 

biased self-perception that might characterise a socially-anxious individual. A person 

with social anxiety may perceive flawed self-attributes in themselves and may fear 

being exposed to others. A socially-anxious individual may then use safety behaviours 

as protective strategies to reduce the likelihood of exposure. In the model, there are four 

primary areas of perceived self-deficiencies: “(1) social skills and behaviours (e.g., I 

will do something stupid), (2) showing signs of anxiety (e.g., I will sweat), (3) physical 

appearance (e.g., I am ugly) and (4) character (e.g., I am boring)”. In conclusion, while 

the focus of previous cognitive models was directed towards the external expression of 

social anxiety,  Moscovitch’s cognitive-behavioural model focused on internal 

elements that may characterise socially-anxious individuals. 

A key cognitive function that is strongly related to social anxiety and which is implicit 

in all of the models of social anxiety described above is attention (Hartman, 1983; Clark 

et al., 1995). The Clark and Wells model and the Rapee and Heimberg model identify 

attention towards external appraisal as a critical process in generating social anxiety. 

Other theories have focused more specifically on the central role played by attentional 

processes in different kinds of anxiety, including social anxiety. One such influential 

theory of how attention and anxiety interact is the Attentional Control Theory (ACT; 
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Eysenck et al., 2007), which aimed to build on the strengths of Processing Efficiency 

Theory (Eysenck et al., 1992) whilst attempting to address its limitations. The 

Processing Efficiency Theory argued that anxiety disrupts the central executive to 

negatively affect processing efficiency, and the detrimental effects on processing 

efficiency are greater than on performance effectiveness. However, studies testing 

Processing Efficiency Theory focused entirely on cognitive tasks using non-emotional 

or neutral stimuli, whereas previous research has shown that socially-anxious 

individuals’ performance is preferentially disrupted by threat-related stimuli in 

particular (e.g., Egloff & Hock, 2001; Eysenck & Byrne, 1992; Keogh & French, 2001; 

Mogg et al., 2000). 

Because of such limitations, Eysenck developed the ACT ten years later (2007). The 

relationship between the two main elements of the previous theory (performance 

effectiveness and efficiency) is essential to the Attentional Control Theory. The main 

assumption of the ACT is that anxiety has a specific effect on cognitive performance 

and on the functioning of the central executive (Eysenck et al., 2007). Where ACT has 

particular relevance in the context of social anxiety is in its assumption that anxiety is 

increased when attention is allocated to threat-related stimuli; therefore, the attentional 

focus on any concurrent task is reduced unless it involves the threatening stimulus. 

Individuals with anxiety choose to allocate attentional resources to threat-related 

stimuli (Eyesenck, 2007), and for socially-anxious people, the threat-related stimuli 

will include the kinds of stimuli described by Clark and Wells and by Rapee and 

Heimberg: social stimuli that indicate negative evaluation. ACT also assumes that there 

are two attentional control systems (Corbetta and Shulman, 2002). The first attentional 

system is goal-directed and is influenced by expectations, knowledge, and current 

goals. The second attentional system is stimulus-driven and responds preferentially to 

relevant stimuli. While the goal-directed attentional system is involved in the top-down 
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control of attention (presumably mediated by the prefrontal cortex), the stimulus-driven 

attentional system concerns the bottom-up control of attention (probably mediated by 

the temporoparietal and ventral frontal cortices; Corbetta and Shulman, 2002; Posner 

and Petersen, 1990). The ACT hypothesises that the balance between the two 

attentional systems is disrupted by anxiety, especially during stressful situations. In 

relation to social anxiety, threats that signal social evaluation are likely to disrupt the 

balance between the two systems because of preferential allocation of attention 

(stimulus-driven) to the threatening stimuli.  

In summary: taken together, the various cognitive models of social anxiety have 

suggested that socially-anxious individuals demonstrate biases in their self-perception 

and commonly underestimate their performance during social situations; they show an 

increase in self-negative thoughts compared to people who are not socially-

anxious   (Clark et al., 1995; Moscovitch et al., 2009; Heimberg et al., 2010). Moreover, 

these cognitive processes are not independent of cultural influence: the importance of 

cultural norms and mores in the development and expression of social anxiety is evident 

from cross-cultural comparisons (Rapee et al., 2004). A theory that integrates features 

of other cognitive models and will be particularly relevant for this thesis because of its 

focus on how specific threat-related stimuli affect attention and performance is the 

Attentional Control Theory (ACT, Eysenck, et al., 2007). The ACT predicts that people 

with high anxiety levels might show impaired performance on particular cognitive tasks 

in response to certain stimuli because of interference with a top-down attentional 

control system (Eysenck & Derakshen, 2011; Eysenck, Derakshan, Santos, & Calvo, 

2007). Studies in this thesis will assess how biased attentional processes might relate to 

social anxiety and how (or if) such processes might be altered by the consumption of 

alcohol since social anxiety has been linked with alcohol misuse, as noted in Section 

1.3, and discussed further below. 
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1.5.Social Anxiety, alcohol use, and cognition 

 

As the main goal of this thesis is to explore the relationship between alcohol use and 

social anxiety, this section will examine why alcohol may be consumed in different 

ways by socially-anxious people compared with people who are not socially-anxious. 

It will also describe how cognitive models of social anxiety may explain how the 

consumption of alcohol can influence social anxiety through its effects on attentional 

processes. 

Alcohol has long been recognised as having anxiolytic properties that arise from its 

pharmacological effects at the receptor level. These effects may be important in driving 

alcohol use among people who experience anxiety, including those who suffer from 

social anxiety. Oscar-Berman et al. (1997) suggested that alcohol reduces anxiety by 

facilitation of the GABAergic inhibitory system. Kushner et al. (1996) demonstrated a 

GABAergic antianxiety effect after a low dose of alcohol. Other anxiolytic drugs, such 

as benzodiazepines and opiates that have been used to treat anxiety can also facilitate 

the transmission of GABA (for review: Ticku, 1990). A study that used proton magnetic 

resonance spectroscopy to explore the whole brain and regional GABA levels in 

socially-anxious individuals found that brain levels of GABA were lower in socially-

anxious participants compared with people who were not socially-anxious, suggesting 

that alcohol might help relieve social anxiety by facilitating GABA transmission 

(Pollack et al., 2008). Amygdala hyperactivity is associated with impairments in 

GABAergic functions (Aroniadou-Anderjaska et al., 2007), and this might explain the 

increased amygdala activity observed in response to threatening stimuli - angry faces - 

in socially-anxious individuals (Stein et al., 2020) and may also hint at why alcohol 
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might have some efficacy in reducing social anxiety, since it may enhance GABA 

function in the amygdala.  

More generally, there is a common belief among the wider population that alcohol 

boosts confidence and can serve as a “social lubricant” (Monahan et al., 2000), albeit 

that such beliefs do not provide an explanation of how these effects are produced. 

Nevertheless, if alcohol produces these outcomes, then socially-anxious people may be 

expected to benefit from using alcohol in social situations in order to reduce social 

anxiety. Consistently, according to epidemiological studies, there is a high rate of 

comorbidity between social anxiety and alcohol use disorders. Research conducted on 

individuals with social anxiety has suggested that the 12-month prevalence of alcohol 

use disorders ranges between 13% and 17% among socially-anxious people, compared 

with a base rate of 4% to 9% in the general population (Burns & Teesson, 2002; Grant 

et al., 2005; Hasin, Stinson, Ogburn, & Grant, 2007; Teesson et al., 2010). People 

diagnosed with Alcohol Use Disorder (AUD) are twice as likely as the general 

population to be diagnosed with social anxiety (Hasin et al., 2007; Teesson et al., 2010). 

Previous studies have found that when social anxiety and AUD co-occur, they tend to 

be more severe and to impact more on quality of life than is the case for either of the 

disorders alone (Randall, Thomas & Thevos, 2001; Schneier, Martin, Liebowitz, 

Gorman, & Fyer, 1989). Early comorbidity models supported the assumption that 

alcohol is negatively reinforcing for anxious individuals because it relieves tension 

(Conger, 1951; Sher & Levenson, 1982). More recent research has examined alcohol 

use as a kind of “safety behaviour”. A safety behaviour in the context of cognitive-

behavioural therapy for social anxiety is described as a behaviour adopted to decrease 

social anxiety in the short term. However, safety behaviours are  generally considered 

to be negative behaviours, because they can prevent the acquisition of information that 

could change underlying maladaptive beliefs, consequently reinforcing and 
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maintaining social anxiety in the long term (Hope, Heimberg, & Turk, 2010a, 2010b). 

When alcohol is used as a safety behaviour during stressful situations, the aim of a 

socially-anxious person is to prevent feared negative outcomes (Baillie & Sannibale, 

2007; Tran & Haaga, 2002). Social drinking has been identified as one of two typical 

safety behaviours exhibited by socially-anxious individuals to alleviate social anxiety 

symptoms (the other behaviour is social avoidance; Brook et al., 2016). 

Various theories are consistent with the view that alcohol consumption can be a safety 

behaviour for socially-anxious people. For example, the Tension Reduction Theory 

(TRT; Conger, 1951) proposed that alcohol consumption is often reinforced because of 

its tension-reducing properties. The theory has been tested (for example) using animals 

in stress-inducing tasks, showing that animals approach feared stimuli faster after 

consuming alcohol (Pohorecky & Brick, 1987; Conger, 1951). According to Kushner 

(1990), the TRT may predict that socially-anxious individuals, after learning to use 

alcohol to reduce tension during social situations, could develop a reliance on alcohol 

to relieve these unpleasant symptoms in the future (Kushner et al., 1990). Other 

researchers that have measured alcohol’s effect on social anxiety supported Conger’s 

theory whilst offering a more cognitive interpretation, suggesting that individuals with 

social anxiety would develop greater expectations of alcohol’s tension-reducing 

properties during tense social situations, in comparison with people who were less 

anxious in such situations (e.g., Goldman, Del Boca, & Darkes, 1999). However, 

Conger's theory has been subject to a great deal of criticism, and the limitations of TRT 

are increasingly apparent. The theory gives a weak definition of ‘tension’ (which 

includes not only anxiety but other negative affective states), a poor consideration of 

the specific situations that cause tension, and it fails to consider important individual 

differences (e.g., that some people might be more sensitive to alcohol’s 

pharmacological effects than others; Sher & Levenson, 1982). As an alternative, Sher 
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and Levenson (1982) developed the Stress Response Dampening model (SRD), which 

suggests that socially-anxious individuals might not drink alcohol to moderate their 

reactions during stressful situations, but instead alcohol consumption happens when 

they anticipate or experience anxiety during stressful situations. Therefore, according 

to SRD, alcohol may work as an anxiolytic if it is consumed during or before a stress-

inducing event or situation (Sher & Levenson, 1982). The SRD is considered to offer a 

better explanation compared with TRT because of its explicit acknowledgment of the 

role of individual difference variables (Greeley & Oei, 1999). According to this theory, 

socially-anxious individuals should be more sensitive to alcohol’s SRD effects during 

social situations compared to non-anxious individuals. Thus, socially-anxious 

individuals may be more likely to develop alcohol problems (Finn & Pihil, 1988).  

In terms of alcohol’s effects during or before stress-inducing events, a few studies have 

examined the effects of alcohol on social anxiety during public speaking tasks, but they 

have found mixed results regarding the anxiolytic effect of alcohol. Some studies have 

indicated that alcohol reduces anxiety during social performance (Abrams, Kushner, 

Medina, & Voight, 2001; Himle et al., 1999; Kidorf  & Lang, 1999), while other studies 

have disputed that (Himle et al., 1999; Keane & Lisman, 1980; Naftolowitz, Vaughn, 

Ranc, & Tancer, 1994) or have specifically highlighted the important influences of 

alcohol expectations and placebo effects (Abrams & Kushner, 2004). Supporting this, 

Stevens (2017) investigated the acute effects of alcohol during a speech task on social 

performance for individuals with social anxiety. Participants’ social anxiety was 

assessed through physiological (ECG) and self-report measures on three separate 

occasions, after receiving either alcohol, an alcohol-free placebo drink, or orange juice. 

Alcohol reduced self-reported anxiety during the speech task in socially-anxious 

participants, compared to the control group. Additionally, participants with high social 
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anxiety reported less anxiety during the placebo condition, suggesting that alcohol 

expectancy can indeed reduce social anxiety to some extent (Stevens et al., 2017).  

Related to this, Burke and Stephens (1999) proposed that alcohol expectancies of social 

facilitation and social anxiety reduction are made when individuals feel social anxiety 

during social situations that involve drinking. Therefore, alcohol outcome expectancies 

regarding social facilitation can moderate the relationship between social anxiety and 

alcohol use. Consequently, socially-anxious individuals with strong social facilitation 

expectancies might drink more alcohol compared to socially-anxious individuals with 

weak social facilitation expectancies (Burke & Stephens, 1999). This was supported by 

an experimental study that suggested that outcome expectancies about tension reduction 

and the pharmacological effects of alcohol work together, reducing social anxiety in 

socially-anxious individuals (Kushner, Medina and Voight, 2001). Although these 

studies have supported the assumption that alcohol outcome expectancies might 

moderate the relationship between alcohol use and social anxiety, other studies have 

argued about the importance of this moderation role (Eggleston, Woolaway-Bickel, & 

Schmidt, 2004). 

However, it has become clear that the link between social anxiety, the specific social 

situation, and the person’s motivation to drink alcohol is less straightforward than 

indicated by these studies. Thomas, Randall & Carrigan (2003) investigated the 

relationship between alcohol and two different features of social anxiety: concerns of 

performance in social situations and fear of social interactions (Thomas et al., 2003). 

Their findings suggested that socially-anxious people who show higher fear scores in 

social interactions were more likely to drink in order to cope with social anxiety, 

compared with socially-anxious individuals who had greater anxiety scores when 

performing in social situations. 
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The SRD (and also the earlier TRT) has much in common with Khantzian’s (1985) 

Self-Medication Hypothesis, an overarching theory that tries to explain psychotropic 

drug use more generally as a way of reducing the distress caused by particular feelings. 

Different drugs may be used to alleviate different kinds of unpleasant affective states. 

In the context of social anxiety and alcohol use or misuse, the SMH would argue (like 

TRT) that social anxiety precedes alcohol misuse, it provides some respite from social 

anxiety symptoms, and that the relief from distress motivates continued (potentially 

problematic) alcohol use (Chutuape and De Wit, 1995). Therefore, SMH predicts that 

individuals with social anxiety might feel less anxious after alcohol consumption, and 

this perception of anxiety reduction may promote excessive drinking during social 

situations (Chutuape & de Wit, 1995; Carrigan & Randall, 2003). A study using a self-

report questionnaire on a sample of 454 adults assessing social anxiety, alcohol 

consumption, reward sensitivity, and alcohol expectancies showed that the expectations 

of increased confidence and tension reduction were significant predictors of drinking, 

supporting an association between alcohol expectancies and drinking behaviours 

(Booth et al., 2009). Additionally, the study also showed that the association between 

social anxiety and drinking is moderated by both reward sensitivity and expectancies 

and supported a three-way interaction between social anxiety, reward responsiveness, 

and increased confidence expectancies. In line with the SMH, their findings suggested 

that socially-anxious individuals might drink during social situations with the 

expectation that alcohol would reduce anxiety.  

These three theories (TRT/SRD/SMH) have much in common, in that they all argue 

that alcohol consumption is motivated by the desire to reduce distress, but they have all 

been criticised on the grounds that the nature of the relationship between social anxiety 

and alcohol needs more extensive explanation (Books et al., 2002). In particular, the 

models are over-generalised: they do not adequately consider individual factors that are 
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known to have important influences on the relationship (e.g. social context, gender, 

individual differences; Books et al., 2002). Morris, Stewart, and Ham (2005) published 

a review of the models in which they highlighted the importance of considering social 

contextual variables, such as the type of situation (e.g. performance vs social 

interaction), the accessibility of alcohol use, the kind of fear and the distress associated 

with the particular situation, along with person-specific factors (e.g., gender), in order 

to better investigate the relationship between alcohol and social anxiety. It is also the 

case that the theories are weak in explaining the complex nature of the comorbidity of 

AUD with SAD, and how each disorder can influence the other. However, the general 

thrust of the three theories is widely accepted: alcohol is often used as a means to reduce 

distress and so is likely to serve a tension-reducing role for people with social anxiety 

(Books et al., 2002). 

None of the three related theories outlined above (TRT/SRD/SMH) has attempted to 

identify particular cognitive processes that might be altered by alcohol and which might 

explain the drug’s tension-reducing effects, although some of the cited empirical studies 

refer to important cognitive processes as mediators (e.g., expectancies). One of the first 

attempts to explain how particular cognitive processes affected by alcohol might 

influence social anxiety was by Joseph and Steel (1990), who conducted two studies 

following the Attentional Allocation Model (AAM). In their study, Joseph and Steel 

(1990) manipulated the attentional demands of activity while waiting before giving a 

speech, based on the assumption that anxiety decreases when more attentional resources 

are required as an activity becomes more complex. Participants were tested twice, either 

with a placebo drink or with alcohol. The researchers varied the attentional demands of 

the activity by comparing a low-demand condition with a more demanding slide-rating 

condition. Results showed that anxiety decreased when the situation became more 

attentionally-demanding, supporting the Attention Allocation Model. Furthermore, as 
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attention was focused on an ongoing activity, alcohol reduced attentional capacity, and 

consequently, individuals allocated attention to the salient activity without having the 

capacity to have stressful thoughts during the demanding situation (Steel et al., 1990). 

Other studies have based their research on the AAM theory (e.g., Curtin et al., 2001; 

Fleming et al., 2013; Giancola et al., 2010; MacDonald et al., 2000; Monahan et al., 

2000; Sevincer et al., 2012). For example, an EEG study measuring P3 event-related 

potentials showed that alcohol reduced anticipatory fear and response inhibition in 

participants by affecting cognitive processing capacities (Curtin et al., 2001). A further 

study using attentional tasks and assessing physiological variables (skin conduction and 

heart rate) prior to delivering a self-disclosing speech suggested that alcohol reduced 

self-reported anxiety and decreased skin conductance levels in response to the stressor 

(Sher et al., 2007). Sustained attention was disrupted after alcohol consumption, 

consistent with the predictions of the AAM (Joseph et al., 1990), and showing that 

alcohol can create attentional ‘myopia’ by disrupting cognitive functioning in socially-

anxious individuals during a situation where a salient threatening distractor is present. 

However, it may not be necessary for such a distraction to be present: another study has 

shown that anxious and intoxicated individuals demonstrated tension-reduction even 

when a distractor is not present (Sayette, 1992). Sayette et al. (1992) instead suggested 

that social anxiety is only indirectly influenced by alcohol through its effects on 

information processing (the “Appraisal Disruption Model”). During a stimulus 

presentation, alcohol can disrupt the initial appraisal of anxiety by inhibiting the 

activation of a previously established threat memory network. The consequences of 

these effects should be seen immediately (Sayette, 1993). Accordingly, studies that use 

facial expressions of negative emotion (threatening stimuli for socially-anxious people) 

and which prompt fast initial reactions to the stimuli might be particularly useful for 

understanding alcohol’s effects. This model also suggests that alcohol might have 
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different effects based on the depth of processing required by the stimuli presented. If 

a stimulus is salient and easy to process, anxiety will not be reduced by alcohol. On the 

other hand, when the stimulus presented is difficult to process and less salient, alcohol’s 

effects on anxiety should be greater. This assumption was positively and successfully 

tested on a non-clinical sample of anxious participants (Sayette, Martin, Perrott, Wertz, 

& Hufford, 2001). Participants were asked to present a self-disclosing speech about 

their physical appearance (a stress-induction situation) either before or after drinking 

alcohol. Alcohol was more likely to reduce stress when initial stress appraisal occurs 

during intoxication compared with the situation when the initial appraisal occurred 

before drinking.  However, the ADM model produced different findings when tested 

with clinical samples of socially-anxious people. In fact, individuals with social anxiety 

efficiently processed socially-threatening stimuli due to their enhanced salience. A 

study evaluating the effect of alcohol on social anxiety using an emotional Stroop task 

containing socially-threatening and neutral words showed that, overall, socially-

anxious and control participants performed slower in the placebo condition with 

socially-threatening words than with other words, but alcohol reduced this effect only 

in participants who were not socially-anxious. However, participants with social 

anxiety showed a memory bias for socially-threatening words only in the placebo 

condition and not in the alcohol condition (Gerlach et al., 2006). These findings 

indicated that socially-anxious participants experienced similar levels of anxiety in both 

the alcohol and placebo conditions, but they remember anxiety less precisely after 

alcohol, suggesting a possible reinforcing effect that might support alcohol use as a 

self-medication strategy (Gerlach et al., 2006).  

Consistent with their outcomes, a study by Stevens et al. (2009) assessing the effects of 

alcohol on participants with and without social anxiety, using a dot-probe paradigm that 

presented both socially-threatening and neutral stimuli, reported that people with social 
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anxiety performed significantly slower when presented with a socially-threatening 

stimulus in the placebo condition compared with the other participants, but this effect 

was reduced during the alcohol condition. Their findings suggested that social anxiety 

is associated with an attentional bias toward threatening stimuli that may be reduced by 

alcohol, perhaps supporting the possibility of a reinforcing effect of alcohol emerging 

to reduce social anxiety (Stevens et al., 2009).  

The key findings and theories described above, which have aimed to explain the 

complex relationship between alcohol use, attention and social anxiety, have been 

drawn together by Bacon et al. (2010) and synthesised within their “Avoidance Coping 

Cognitive Model”. The model integrates elements of previous work to explain how 

alcohol’s cognitive effects might predispose alcohol problems in people with social 

anxiety. In line with previous theories, Bacon et al. (2010) argue that alcohol serves as 

a negative reinforcer through its capacity to reduce social anxiety (Conger et al., 1956; 

Sher et al., 1982), but additionally, they attribute a primary role to the cognitive process 

of attention in order to explain the relationship between social anxiety and alcohol use. 

They propose that socially-anxious people may allocate more attentional resources to 

threatening stimuli and can then either (1) avoid the social threat to reduce anxiety or 

(2) consume alcohol to cope with negative affect. Alcohol consumption reduces the 

allocation of attentional resources to the threat and is therefore followed by a reduction 

of social anxiety. Hence there are two types of avoidance pathways (overt avoidance of 

alcohol use), and they are both moderated by social anxiety levels (Figure 1.1). The 

temporary alleviation of social anxiety serves as a negative reinforcer that will 

encourage the person to apply the same avoidance mechanism in the future. Based on 

these assumptions, alcohol has a negative impact on both automatic and controlled 

attention. The model includes and combines (1) theories that attempt to explain the 

relationship between social anxiety and alcohol use by describing the negative 
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reinforcement of alcohol use and its effect on cognitive processes of threat (Sayette, 

1993; Steel et al., 1990) with (2) theories suggesting that attentional biases are shown 

in individuals with social anxiety particularly at early and automatic stages of 

processing  (Amir et al., 2001; Bögels et al., 2004; Ledley et al., 2006). 

In summary, the Avoidance-Coping cognitive model suggests that alcohol is likely to 

affect socially-anxious people in a different way from people who are less socially-

anxious. Because socially-anxious individuals are predisposed to show attentional 

biases at an early stage of processing stimuli that signal social threat, they might 

consider alcohol to be anxiolytic in that situation and therefore use it as a form of self-

medication. People who do not exhibit social anxiety should not demonstrate the same 

degree of attentional bias towards threatening stimuli, and therefore they are less likely 

to be affected by alcohol in the same way. The core principles of this model will inform 

the studies reported in this thesis.  

 

Figure 1.1: The Avoidance-Coping model (Bacon and Ham, 2010) explains the 

alcohol-induced reduction in attention to social threat in socially-anxious individuals.  
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1.6.Aim of this project 

 

Five laboratory-based cognitive tasks and one online survey were conducted. The first 

study included three eye tracking tasks (tasks 1-3) that examined attention in socially-

anxious individuals under the influence of alcohol or after drinking a placebo; the 

second study included three computerised tasks (tasks 4-5) looking at socially-anxious 

individual’s attentional biases and decision-making processes under the influence of 

alcohol and after drinking a placebo; and the final study was an online survey. Overall, 

the thesis aimed to explore the relationship between alcohol and social anxiety by 

testing key cognitive factors that might play a role as mediators in the association 

between social anxiety and drinking. In this way, the research may help to develop tools 

to identify people at risk for problem drinking and may have implications for the 

delivery of cognitive-based interventions (both in treatment and recovery) for this at-

risk subgroup of drinkers. The first study, in the next chapter, tested alcohol’s effect on 

socially-anxious participants’ attention through the execution of three eye tracking 

tasks which presented emotional stimuli, such as angry and happy faces. The aim was 

to test whether alcohol ameliorated any differences in attentional processes exhibited 

by socially-anxious participants compared with people who are less socially-anxious. 
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Chapter 2 

 
The effects of alcohol on eye movements in socially anxious 

individuals: an eye tracking study 

 

2.1. Introduction 

 

As described in the previous chapter, several cognitive theories have proposed that 

individuals with social anxiety show attentional and memory biases when processing 

information from socially threatening stimuli (e.g. Clark & McManus, 2002; Heinrichs 

& Hofmann, 2001). However, studies have shown different kinds of outcomes in 

relation to these theories. Thus while there are studies that suggest that socially-anxious 

individuals show attentional vigilance towards threatening stimuli (e.g. Bantin, 

Stevens, Gerlach, & Hermann, 2016 Staugaard, 2010), other studies have suggested a 

different effect: socially-anxious individuals can react slower towards threatening 

stimuli and can show difficulty disengaging from them (Amir, Elias, Klumpp, & 

Przeworski, 2003; Buckner, Maner, & Schmidt, 2010; Liang Tsai & Hsu, 2017). A 

recent study that has applied, for the first time, network analysis to investigate how 
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social anxiety is related to attentional bias, suggested that socially-anxious individuals 

might be characterised by preferential attentional engagement with threat, supporting 

the hypothesis that attentional biases play a fundamental role in the maintenance of 

SAD (Hereen & McNelly, 2016). Over the years, much other research has been carried 

out in an attempt to better understand the relationship between social anxiety and 

attentional biases. Taylor et al. (2016) conducted a study showing that socially-anxious 

individuals with poor self-reported attentional control scores exhibited more difficulty 

disengaging from threats compared with those who reported better attentional control 

ability. Their findings suggested that the relationship between attentional bias and 

social anxiety might be moderated by attentional control (Taylor, Cross, & Amir, 2016). 

Other evidence that highlights an important role of attentional control comes from 

researchers who have suggested that impaired attentional control ability causes 

attentional biases for threatening stimuli (Hereen, De Raedt, Koster, & Philippot, 2013; 

Cisler & Koster, 2010).  

 
As described in the previous chapter, the ACT is based on two major assumptions: “(1) 

anxious individuals show impairments in the two most critical central executive 

functions (inhibitions and shifting); (2) anxious individuals make more efforts to 

achieve a goal in order to compensate for the adverse effects of anxiety” (Eysenck et 

al., 2007). According to these assumptions, anxious individuals might allocate more 

attentional resources to identify in the environment a possible threatening stimulus and 

they might show longer response latencies when performing tasks that involve response 

inhibition and shifting functions. One technique that has been extensively used to 

examine such attentional control processes and how they are affected by   different 

kinds of stimulus is eye tracking. Eye tracking devices can record a number of responses 

that reflect attention. For example, two types of eye movements that are recorded by 

the latest models of eye tracking are gaze fixations and saccades. Gaze fixations happen 



 

 41 

when the eyes focus on a visual target for a period of time, and saccades are the most 

rapid movements that occur between two fixations: their amplitude ranges from small 

movements to large ones (Rayner, 1988). Eye tracking research quantifies these two 

types of eye movements to produce metrics like duration of each fixation, number of 

fixations and saccade latitude. Previous literature has shown that such metrics may 

reflect attentional control functions in anxious individuals (Ainsworth & Garner, 2013; 

Eckstein, Guerra-Carillo, Miller Singley, & Bunge, 2017).  Eye tracking studies have 

shown that individuals fixate more on the eye region compared with other facial 

features (e.g.. Adolphs et al., 2006; Walker-Smith et al., 1977). Importantly, individuals 

with social anxiety disorder show attentional bias when looking at emotional face 

stimuli (i.e. Abrams et al., 2001; Gilboa-Schechtman et al., 2005; Mohlman et al., 2007; 

Calvo et al., 2018). Additionally, socially-anxious individuals display similar patterns 

of eye movements when looking at faces: they show a tendency to avoid salient facial 

features (eyes) and a propensity for hyperscanning less-salient facial features (e.g. 

mouth; Horley et al., 2003; Horley et al., 2004). Understanding which particular facial 

features socially-anxious individuals look at most may explain why people with social 

anxiety evaluate facial emotions differently compared with non-socially-anxious 

individuals. For this reason, in this study, eye-movements around specific Areas of 

Interest (AoI) were analysed, namely the eyes and the mouth, as well as the face overall, 

in order to understand better the features to which socially-anxious participants 

allocated more attention. The studies presented in this chapter used three different eye 

tracking paradigms to investigate the effect of alcohol on attentional control functions 

in socially-anxious and non-socially-anxious individuals when shown emotional and 

neutral face stimuli: 1. A dot-probe eye tracking task; 2. An antisaccade task; 3. A 

prosaccade task. 
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2.1.1.  Effects of alcohol on eye movements   
 

Eye movements can be recorded at very high temporal and spatial resolution (Collewijn 

et al., 1975; Robinson et al., 1964). From eye position tracks, researchers can deduce 

consistent and reliable parameters of brain functions. These parameters are particularly 

helpful to identify pathological conditions such as muscular/neuromuscular fatigue 

(Bahil et al., 1975; Baloh et al., 1976; Barton et al., 1995) from different cortical and/or 

subcortical dysfunctions, for example, lack of attention (Gaymard et al., 1998; Pierrot-

Deseilligny et al.,1991,1995). In a simple laboratory setting, through the use of an eye 

tracker, it is also possible to investigate reflexive guided saccades that can show the 

effects of alcohol at low-to-moderate doses of less than 0.8% (grams alcohol per kg 

body weight). Previous research demonstrated that moderate-to-high doses of alcohol 

might increase saccade latencies and reduce peak eye velocities (Jantti et al., 1983; 

Lehtinen et al., 1979; Nyberg et al., 2004; Stapleton et al., 1986). The investigation of 

the relationship between alcohol use and saccadic movements is important as it can be 

used in several applications linked to work safety and/or for law enforcement officials 

to quickly evaluate a person’s condition. 

 

Available data regarding the role of alcohol on eye movements during antisaccade and 

prosaccade tasks are contradictory. For example, one study testing the effects of alcohol 

in head-injured participants during an antisaccade task suggested that error rates are 

clearly increased after alcohol consumption (blood alcohol levels between 1.89 and 

3.84 g/l; Crevits et al., 2000). In 2013, Marinkovic replicated this study on healthy 

participants with an alcohol dose of 0.6 g/kg for males and 0.55 g/kg for females. Their 

findings suggested a general increase of error rates after alcohol consumption 

(Marinkovic et al., 2013). However, these studies have been subject to a great deal of 

criticism, since replications with healthy participants have not always found effects of 
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alcohol (Blekher et al., 2002; breath alcohol concentration 80 mg/dl; Vorstius et al., 

2008; breath alcohol concentration 65 mg/dl). Other contradictory results came from 

two studies (Khan et al., 2003; blood alcohol concentration 0.8%; Vassallo et al., 2002; 

blood alcohol concentration 0.44%) which tested the effects of alcohol on antisaccade 

error rates with healthy participants. Their findings suggested a decrease in error rates, 

probably because of alcohol’s effect of “attenuating the reflexive response rather than 

the inhibitory control process” (Fillmore and Weafer, 2013). 

 

A recent study (Schmidt et al., 2013) investigated the effects of low-dose alcohol 

consumption (alcohol levels below 0.8%) on reflexive saccades. Their findings 

indicated that low levels of blood alcohol do not influence reflexive saccades. Another 

eye movement task that is widely applied to investigate the inhibitory effect of alcohol 

on saccades is the stop signal task (also called “saccade countermanding”). Studies have 

suggested that a low dose of alcohol (e.g., 0.45 g/kg) slows manual stop signal reaction 

times (SSRT) (Caswell et al., 2013; de Wit et al., 2000; Dougherty et al., 2008; Fillmore 

and Vogel Sprott, 1999; Gan et al., 2014; Loeber and Duka, 2009; McCarthy et al., 

2012; Nikolaou et al., 2013; Ramaekers and Kuypers, 2006; Reynolds et al., 2006).  

 
  

2.1.2. Dot probe eye tracking task 
 

The cognitive models of anxiety cited in Chapter 1 (Section 1.2.) imply that socially-

anxious individuals show an attentional bias to threatening facial expressions in other 

people. The dot probe paradigm is one of the most common tasks used to investigate 

attentional biases towards threat stimuli (e.g. threat words, angry faces; Bar-Haim et 

al., 2007). This particular attentional task requires participants to look at two stimuli 

for a certain time. When the stimuli disappear from the screen, a stimulus (e.g. two dots, 
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arranged either horizontally or vertically) replaces one of the stimuli. Participants are 

instructed to press a key as quickly and as accurately as possible if the two dots are 

horizontal and another specific key if they are vertical. The stimuli are presented 

together and differ for emotional content (happy/angry vs. neutral). It is assumed that 

participants will automatically focus their attention on particular kinds of targets and 

their reaction times will reflect their attentional biases. As described in Chapter 1, 

previous research has suggested that the human attention system may be divided into 

two subsystems: orienting toward stimuli and disengaging from stimuli (Posner et al., 

1990). Those subsystems are the processes that underlie the scores in the dot probe 

paradigm which measure attentional biases. An attentional bias ‘index’ is obtained by 

subtracting the mean reaction time (RT) to dots replacing threat stimuli from the mean 

RT to dots replacing neutral stimuli in a threat-neutral stimulus pair (Bradley, Mogg, 

Falla, & Hamilton, 1998; MacLeod et al., 1986; Mogg, Bradley, & Hallowell, 1994). 

 
Previous studies have often used dot-probe tasks to assess biassed attentional 

processing in social anxiety; early studies (e.g. MacLeod, 1986) mostly used word 

stimuli, whereas later studies mostly used images (in particular, faces) (i.e. Klumpp et 

al., 2009; Stevens et al., 2009). Studies that used word stimuli typically did not find an 

effect of social anxiety on attention (e.g., Horenstein & Segui, 1997; Pishyar, Harris, & 

Menzies, 2004). However, facial expressions are generally preferred as stimuli because 

the information in faces may indicate negative evaluation by others, and this is 

particularly relevant to socially-anxious individuals (Rapee & Heimberg, 1997); 

Staugaard (2010) noted, for example, that “an angry face is a potent sign of sociality”. 

Enhanced vigilance towards threat stimuli in high- compared to low- trait anxious 

individuals has been supported by previous reviews that analysed a large number of dot 

probe studies (Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van Ijendoorn, 

2007; Frewen, Dozois, Joanisse, & Neufeld, 2008). For example, in the study by Fox 
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et al. (2001), high-state anxious individuals showed more difficulty disengaging their 

attention from threatening stimuli (represented by angry faces) compared to low-state 

anxious individuals. A similar finding was reported by Yiend and Mathews (2001): 

high-trait anxious students displayed more difficulties to disengage their attention from 

threatening stimuli compared to low-trait anxious participants. These studies were not 

specifically directed towards social anxiety; similar outcomes might be predicted, given 

the association between social anxiety and fear of negative evaluation. The current 

thesis includes such tests for people with high social anxiety (here and Chapter 3). 

 
It is also noteworthy that previous dot-probe studies have used widely different 

methodologies, and consequently some heterogeneous results have been reported (i.e. 

Helfinstein et al., 2008; Klumpp and Amir, 2009; Mansell et al., 1999; Pishyar et al., 

2008; Pishyar et al., 2004, Pineles and Mineka, 2005; Stevens et al., 2009). In the dot 

probe paradigm, the potential moderators of attention might be defined as the stimulus 

type, the stimulus duration, the situational anxiety and the severity of social anxiety (if 

social anxiety specifically is tested). First, the type of stimulus may determine 

attentional bias. Most studies have used neutral faces as reference stimuli, others have 

used neutral household objects (Chen, Ehlers, Clark & Mansell, 2002; Mansell et al., 

1999; Sposari & Rapee, 2007).  Second, studies have shown that when anxiety is 

induced, an attentional bias may be more likely to be detected. For example, during a 

test session where participants have been asked to anticipate giving a speech when a 

visual dot-probe task was performed (e.g. Mansell et al., 1999; Pineles & Mineka, 

2005). Third, the duration of the stimulus presentation varies significantly across the 

studies. The vigilance-avoidance hypothesis suggests that the likelihood of measuring 

an anxiety-related attentional bias will depend on stimulus duration (Mogg, Bradley, 

DeBono, & Painter, 1997). High socially-anxious individuals displayed a moderate and 

consistent vigilance effect for shorter (100 ms) stimulus durations (e.g., Mogg & 
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Bradley, 2002; Pishyar et al., 2008; Stevens et al., 2009).  Instead, no vigilance effect 

has been observed in studies using longer (500ms) stimulus durations for socially-

anxious individuals (e.g. Gotlib et al., 2004; Mogg, Philippot, & Bradley, 2004).  In 

reviewing the evidence, Stevens, Rist & Gerlach (2011) concluded that the effects of 

early attention might be observable if dot probe tasks use short face stimuli 

presentations (e.g. < 200 ms) but not when dot probe eye tracking tasks use longer 

presentation times to measure eye movements (Stevens, Rist, & Gerlach, 2011). Fourth, 

attentional bias may depend on the magnitude of social anxiety. Stevens et al. (2016) 

suggested that the effect is more obvious in patients than in non-patient socially-anxious 

people (Stevens et al., 2016).  

 
The dot-probe methodology has mostly been used to examine how attention is allocated 

towards or away from threatening facial stimuli (Helfinstein et al., 2008; Klumpp et al., 

2009; Stevens et al., 2009). However, in the task reported in this thesis, the dot probe 

task was not intended as a way of measuring attentional bias, instead, it was used to 

maintain attention on the relevant stimulus for eye-tracking measurements. Two 

measures were assessed: dwell times on face stimuli were the key measures, but dot-

probe reaction times were also recorded. These were therefore the dependent variables. 

The independent variables were the type of face (angry, happy or neutral), whether or 

not alcohol was consumed beforehand (placebo or alcohol) and the participant’s level 

of social anxiety, defined as high social anxiety (HSA) or low social anxiety (LSA) by 

median split. A stimulus presentation time of 1500 ms was used, based on previous 

research. Schofield et al. (2012) conducted an eye tracking study using a dot-probe task 

to investigate the relationship between attention over time and symptoms of social 

anxiety and depression. In their study, trials consisted of emotional faces presented for 

either 1500 ms or 500 ms. They found that high socially-anxious participants showed 

longer dwell times on angry expressions during the first 500 ms, suggesting a difficulty 
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in disengagement from threat cues during the early stage of face viewing. Reaction 

times to the dot-probe stimuli were also recorded, but they were not considered primary 

data. It was hypothesised that an interaction would arise between social anxiety group 

and alcohol/placebo consumption, such that 1) HSA participants would show increased 

attention (indexed by longer dwell times) toward angry faces (but not happy faces) 

during the placebo condition, compared to LSA participants; 2) alcohol would reduce 

this effect relative to placebo in HSA participants. It was also predicted that (3) alcohol 

would produce a main effect indexed by longer reaction times and longer dwell times 

for both groups.  

 

 

2.1.3. Antisaccade task 
 

Saccadic eye movements can be voluntary or involuntary. For example, when we read, 

search, or explore, the saccades are generated voluntarily. If there is a particularly 

salient visual object or an unexpected movement, involuntary saccades are more likely 

to happen. In this case, the eyes are drawn by a specific feature or event in the 

environment. Saccadic eye movements adjust the high-resolution fovea to points of 

interest (e.g., Walls, 1962). Different tasks, which manipulate particular sets of 

experimental conditions, have been used to investigate whether and when a saccade is 

generated involuntarily. The most common and important task is the antisaccade task 

(Hallett, 1978). During the antisaccade task, the instructions for the participants are to 

generate an eye movement in the opposite direction (away) from the target. During a 

single trial, the involuntary programming of a saccade towards a stimulus is originated 

by the onset: the participant is asked to look in the opposite direction at that time. In 

this way, each trial becomes a competition between the voluntary and involuntary 

orienting response. Previous literature has shown that several cognitive functions are 
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activated during an antisaccade task, e.g., working memory, goal or intention 

activation, and attentional focus (Mitchell, Macrae, & Gilchrist, 2002; Nieuwenhuis, 

Broerse, Nielen, & de Jong, 2004; Reuter & Kathmann, 2004). Mitchell et al. (2002) 

suggested that the error rates increase when a task involving working memory resources 

was presented to healthy participants. Unsworth et al. (2004) showed that there is a 

difference in antisaccade performance between individuals with high and low working 

memory span. In their study, participants were assigned to two different groups (high 

span vs low span) based on their OSPAN (Operation-Span task; Turner & Engle, 1989) 

scores. Successively, participants were asked to perform an antisaccade and a 

prosaccade task. Participants made more errors during the antisaccade task compared 

with the prosaccade task, and overall, individuals from the low-span group made more 

errors than individuals assigned to the high-span group (Unsworth, Schrock, & Engle, 

2004). Other research has also suggested a correlation between working memory 

functions and antisaccade performance in different patient groups (Gooding & Tallent, 

2001). In their study, Gooding & Tallent compared the performance of schizophrenia 

and bipolar patients with non-patient controls on three different tasks: antisaccade; 

working memory; sensorimotor tasks. The schizophrenia patients displayed deficits on 

both antisaccade and working memory tasks; bipolar patients showed more errors on 

the antisaccade task compared with controls (Gooding & Tallent, 2001).  

 

Four different measures are produced from an antisaccade task that are particularly 

important to understand the cognitive and neural mechanisms involved in the volitional 

control of behaviour: error rates, errors followed by correct saccades, latencies and 

dwell times. The first measure is the average of the error rates. Generally, participants 

can control their saccades and generate a voluntary saccade in the correct direction on 

most trials (e.g. Hallett, 1978). However, errors may happen on a proportion of trials 
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when a saccade is directed towards the target.  A difference in the error rates can be 

noticed when people with certain types of brain dysfunction are compared with a 

control group of healthy participants. For example, individuals with frontal lobe lesions 

and individuals with schizophrenia show a significantly increased error rate average 

compared with healthy individuals (Guitton, Buchtel, & Douglas, 1985; Fukushima et 

al., 1988). Reuter and Kathmann (2004) investigated the average of antisaccade error 

rates in healthy participants, reporting an error rate between 5% and 25%. A number of 

studies have identified a typical antisaccade error rate of 20% (Ettinger et al., 2003a, 

2005b; Smyrnis et al., 2002; Tatler & Hutton, 2006; Everling & Fischer, 1998). Another 

characteristic of the error rate suggested from previous research is that it is not constant, 

but typically changes across the lifespan. Error rates are higher during childhood, lower 

during early adulthood and then rates increase slowly with advancing age until around 

60 years. After this age, antisaccade error rates increase quickly (Fisher, Biscaldi, & 

Gezeck, 1997; Klein & Foerster, 2001; Olincy, Ross, Youngd, & Freedman, 1997). 

When an error is happening, the response might be considered involuntary since it goes 

against what was intended (Everling and Fisher, 1998; Munoz and Everling, 2004). The 

model that has been used to explain these particular errors is called the “race model” 

(Massen, 2004; Munoz and Everling, 2004). According to the race model, the voluntary 

antisaccade program and the stimulus-driven prosaccade program compete for saccade 

origination. When a correct antisaccade is referred to as correct it means that the 

antisaccade program reaches a critical threshold faster than the prosaccade program, 

suggesting that the prosaccade response was correctly inhibited. An antisaccade error 

is made when a prosaccade program “wins” this competition and reaches the critical 

threshold faster than the antisaccade program. Several antisaccade studies have tried to 

define the properties that modulate an error during performance (Munoz and Everling, 

2004). For instance, if the duration of the central fixation point is too short and it 
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disappears before the arrival of the target, the error rates increase (Fischer and Weber, 

1997). Moreover, an increase in error rates has been observed on one side of the visual 

field when the target is more likely to appear on that side than the other side (Koval et 

al., 2004). Several studies that used an antisaccade paradigm with anxious and non-

anxious individuals (but not necessarily testing social anxiety) have shown that anxious 

participants have a tendency to find it difficult to efficiently inhibit responses when 

viewing emotional stimuli such as facial expressions (Derakshan, Smyth, & Eysenck, 

2009; Garner et al., 2006, Reinholdt-Dunne et al., 2012; Wieser, Pauli, & Mühlberger, 

2009).  

 

The third measure that is important to analyse is the latencies of correct antisaccades 

and incorrect prosaccades. Eye-tracking studies indicate that correct prosaccade 

latencies are typically shorter than correct antisaccade latencies; this latency difference 

between prosaccade and antisaccade tasks suggests that the processes involved in the 

antisaccade and prosaccade movements are different (Godijn et al., 2007). Latencies 

can vary dramatically from one trial to the next (Antoniades & Carpenter, 2013). 

Correct antisaccades typically are generated 100-150 ms later than prosaccades and 

therefore the average latency for antisaccade errors is shorter compared with 

prosaccades (Munoz and Everling, 2004). A recent study that used antisaccade and 

prosaccade tasks with individuals of high and low social anxiety revealed that correct 

antisaccade latencies were longer than correct prosaccade latencies (Sluis et al., 2017). 

 

The fourth measure is the total time in milliseconds spent on the current area of interest 

(dwell time). Previous studies have demonstrated that there is a difference in dwell 

times on particular stimuli between people with social anxiety and control groups 

(Buckner et. al, 2010; Schofield et al., 2012; Wieser et al., 2009). These antisaccade 
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studies investigated gaze patterns of socially-anxious and non-socially-anxious 

individuals. Participants were shown threatening and non-threatening stimuli (in set 

sizes from 1 to 4 facial expressions) for a long time. The socially-anxious participants’ 

dwell times were increased for the threatening stimuli. Recently, a study that offered a 

larger set of stimuli (8 threatening faces and 8 non-threatening faces) to two different 

groups of participants (clinical sample of socially-anxious and non-socially-anxious 

individuals) on a free viewing task, reported similar findings: longer dwell times for 

threatening faces for the clinical and socially-anxious groups (Lazarov et al., 2016). 

These outcomes suggest that clinically-diagnosed SAD and socially-anxious 

participants demonstrate a visual attentional bias toward threatening stimuli over time.  

One further characteristic of the antisaccade task is that the participants’ results can be 

improved when the task is performed a second time (Dyckman & McDowell, 2005). 

Finally, regarding the effects of alcohol on antisaccades, Khan et al. (2003) tested 

alcohol’s effects on antisaccade performance. Their findings suggested a decrease in 

reflexive saccades in the antisaccade task and an increase in antisaccade latencies under 

the effect of alcohol.  

 

Based on the previous research outlined above, the current study explored antisaccades 

in HSA and LSA participants when shown threatening (angry faces) and non-

threatening (neutral faces and inverted neutral faces) stimuli, either after drinking 

alcohol or after drinking a placebo. As with the dot-probe eye tracking task, an 

interaction of social anxiety level with alcohol/placebo was expected, leading to  four 

hypotheses: 1) in line with the vigilance hypothesis (e.g. Eysenck et al., 1992; Matthews 

et al., 1990), HSA  participants would show increased error rates when angry faces 

appeared on the screen compared to the LSA group during the placebo condition, 

suggesting a difficulty in disengaging attention from threatening targets; 2) the error 
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rates of HSA participants to threat stimuli would be more similar to those of LSA 

participants after consuming alcohol; 3) overall error rates would increase under the 

effect of alcohol in HSA and LSA participants (i.e. there will be a main effect of 

alcohol); and 4) HSA and LSA participants would show different dwell times on 

different areas of interest during the performance of an incorrect antisaccade after 

placebo - more specifically, HSA participants would spend more time looking around 

the eyes area compared to the LSA participants. The independent variables were 

alcohol condition  (placebo vs. alcohol), social anxiety group (HSA vs. LSA), face 

position (right vs. left), and face type (angry, neutral, inverted), The dependent 

variables were: error rates, mean dwell times and mean response latencies.  

 
 
2.1.4. Prosaccade task 

 

The prosaccade task requires individuals to fixate on the cue location, in contrast with 

the antisaccade task in which participants are asked to inhibit an involuntary eye 

movement to the target location. The prosaccade task is commonly used as a control 

measure in an antisaccade paradigm and can be presented in the same block or in 

separate blocks (Ainsworth & Garner, 2013). The present study used separate blocks 

of antisaccade and prosaccade tasks (Everling 1996, 1997). 

Henderson et al. (2005) showed that when participants were allowed to move their eyes 

over face stimuli (free viewing condition), accuracy increased by 28%, compared with 

the condition in which participants were asked to hold their fixations steady. Their 

research was the first direct evidence that eye movements play a functional role in face 

learning (Henderson, Williams and Falk, 2005). Recent studies suggest that different 

eye fixation strategies to extract visual information when processing faces are adopted 

by people from different cultures (Blais, Jack, Scheepers, Fiset, and Caldara, 2008). For 
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example, while Asians’ eye fixations concentrated on the face centre (nose), Caucasians 

in face recognition displayed a dispersed eye fixation pattern (primarily on the eyes and 

mouth; Caldara et al., 2008). 

Horley et al. (2003) measured the visual scanpath to investigate how socially-anxious 

participants process interpersonal stimuli (facial expression: sad faces vs happy faces). 

Their findings suggested that participants avoided fixating on salient facial features 

(eyes, nose, mouth) and, in particular, participants avoided looking at the eye region 

when the stimuli were represented by sad facial expressions. Their outcomes are in 

accordance with previous research indicating that the most important signal for social 

threat in facial expressions may involve the eye region (Darwin, 1872/1955; Öhman, 

1986). When a feared situation is avoided, the threat is reduced for socially-anxious 

individuals, and this is the reason why avoidance is a common coping strategy. 

Avoidance of salient features, particularly the eyes, suggests that scanning problems in 

socially-anxious people may have a basis in fear of potential threat contained in faces. 

The prosaccade task is therefore likely to be helpful by revealing HSA and LSA 

participants’ dwell times on different areas of interest (eyes, mouth, face) and how 

dwell times change under the influence of alcohol. In this study, the following 

predictions were made: 1) In line with previous studies (e.g. Horley et al., 2003, Horley 

et al., 2004; Moukheiber et al., 2010), HSA participants would show reduced dwell 

times around the eye AoI (the effect should be most apparent with angry faces) 

compared to LSA participants during the placebo condition; 2) Alcohol should reduce 

the size of this effect for HSA participants relative to LSA participants, i.e. HSA 

participants would show longer dwell times under the influence of alcohol than after 

placebo; 3) Since alcohol has non-specific disruptive effects on eye movements, a main 

effect of alcohol will occur, indexed by longer dwell times overall and increased error 

rates for both HSA and LSA groups. As with the antisaccade task, the independent 
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variables were alcohol condition (placebo vs. alcohol), social anxiety group (HSA v.s 

LSA), face position (right vs. left), and face type (angry, neutral, inverted). As for the 

antisaccade task, the dependent variables were error rates, mean dwell times, and mean 

latencies.  

 

2.2 Methods 

 

2.2.1. Participants  
 

One hundred and forty-five students from Kingston University first participated in an 

online screening study. The online screening study included the Brief Fear of Negative 

Evaluation scale (BFNE; Leary, 1983a), the Social Interaction Anxiety Scale (SIAS; 

Clarke et al., 1998), the Liebowitz anxiety scale (Liebowitz, 1987), and the Michigan 

Alcohol Screening Test (Selzer et al., 1971); the measures are described further below. 

To minimize the proportion of the sample with mid-range levels of social anxiety, we 

invited those with BFNE scores below 35 (LSA) or above 38 (HSA) to participate in 

the study. In line with previous literature, a cut off-score of 38 was employed to assign 

participants to the HSA group (Carleton et al., 2011). Only social drinkers (minimum 

of 8/10 units consumed weekly by women/men, respectively; 1 UK unit is equivalent 

to 8g of alcohol) were accepted into the study. The other exclusionary criteria were that 

participants (a) were currently in good health and not taking any medication, (b) had 

not experienced any unusual reactions to alcohol, and (c) were not pregnant. Students 

signed up through an online research participation scheme in exchange for either course 

credits or payment of £20. No participant had a history of alcohol-related problems, as 

indicated by the Michigan Alcohol Screening Test (Selzer et al., 1971). After screening, 

40 students (Mean age = 22.1 years; SD = 5.2 years; men: n = 13) were recruited. 

Several eyetracking studies investigating attentional biases in HSA and LSA 
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individuals have used similar sample sizes to our study (N=29, Weiser et al., 2009; 

N=39, Shofield et al., 2013; N=40, Lazarov et al., 2016). However, critical reflection 

on the issue of sample size, power and effect size are given in the Discussion section, 

along with some post hoc evaluation of sample size in the context of power analysis 

(Section 2.6). The research protocol was approved by the Kingston University Faculty 

of Arts and Social Sciences Research Ethics Committee, and the study was conducted 

according to the ethical standards of the British Psychological Society and the 

Declaration of Helsinki 1964.  

 
2.2.2 Anxiety Measures 

2.2.2.1. Brief of Fear of Negative Evaluation (BFNE) 

 

Watson and Friend (1969) developed the FNE contemporarily with the Social 

Avoidance and Distress Scale (SADS) to evaluate and assess if individuals experience 

distress when interacting with other people. While SADS was developed to assess the 

experience of distress and resultant avoidance of social situations, the FNE measures 

anxiety about negative evaluation (Ammerman, 1988). The fear of negative evaluation 

was defined as “fear about others’ evaluations, distress over their negative evaluations, 

avoidance of evaluative situations, and the expectation that others would evaluate 

oneself negatively” (Watson and Friend, 1969, p.449). The construct of fear of negative 

evaluation includes general social-evaluative anxiety (e.g. meeting people, public 

speaking) and the FNE scale measures individual differences on this variable. This 

scale is one of the most-used questionnaires to assess social anxiety (McNeil, Reis, & 

Turk, 1995). Originally, the FNE was developed and standardised with a college 

population, it contains 30-items and it uses a true-false response format. The FNE 

measures individuals’ expectation of receiving a negative evaluation from others (e.g., 

‘‘If someone is evaluating me I tend to expect the worst’’), looking foolish and making 
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a bad impression on others. In 1983, Leary developed a brief version (BFNE) to 

facilitate the questionnaire administration. The new scale comprised 12 statements and 

it correlates highly with the original scale (r = 0.96; Leary, 1983a; Westra & Stewart, 

2001). Its reliability has also been established in non-clinical samples. The BFNE 

(alpha = 0.90) has a high level of internal consistency and a test–retest reliability 

coefficient of 0.75 (tested over a 4-week interval; Leary, 1983a). 

 
 

2.2.2.2.  Social Interaction Anxiety Scale (SIAS) 

 

The Social Interaction Anxiety Scale (SIAS) is a self-report questionnaire (Mattick and 

Clarke, 1998) for measuring social interaction anxiety (anxiety related to the initiation 

and maintenance of social interactions). The items of this scale came from a starting 

pool of statements comprising items modified from existing fear surveys and social 

anxiety inventories (e.g. Bryant and Trower, 1974; Leary, 1983; Richardson and Tasto, 

1976; Thurstone and Thurstone, 1930; Watson and Friend, 1969; Wolpe and Lang, 

1964) and from new items developed from the results of clinical interviews with 

socially-anxious patients. It has a high internal consistency (alpha = 0.93) and a 1-

month test–retest correlation coefficient above 0.90.  

 
 

2.2.2.3. Liebowitz Social Anxiety Scale 

 

The Liebowitz Social Anxiety Scale (LSAS) was originally designed for the clinical 

assessment of fear and avoidance in socially-anxious patients (Liebowitz, 1987). 

Initially, the scale was mostly used in studies of pharmacotherapy for social phobia 

(e.g. Liebowitz et al., 1992; Lott et al., 1997; Munjack et al., 1991; Noyes et al., 1997; 

Reich & Yates, 1988; Versiani et al., 1992). It has also been used in research 
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investigating cognitive-behavioural (Brown, Heimberg, & Juster, 1995) and 

comparative (Heimberg et al., 1998) treatments for social phobia. The scale includes 

24 items that define different social situations. The clinician or person administering 

the test is asked to rate the patient’s level of fear and avoidance on a four-point Likert 

scale for each statement. Both the fear and the avoidance scales include scores that 

range from 0 (no fear) to 3 (severe fear). For calculating the final score, the LSAS is 

divided into two subscales: social interaction (11 items) and performance situations (13 

items). Therefore, an overall score is obtained along with six additional scores based 

on fear and avoidance: total fear, fear of social interaction, fear of performance 

situations, total avoidance, avoidance of social interaction, and avoidance of 

performance situations. This measure was originally developed to provide separate 

scores for avoidance and fear factors. However, studies have demonstrated a high 

correlation between the subscales and therefore, a redundancy between subscales 

(Heimberg et al., 1999, Oakman et al., 2003). Excellent internal consistency has been 

found for total scores and for all subscales (total fear, fear of performance, fear of social 

interaction, total avoidance and avoidance of social interaction; Heimberg et al., 1999).  

 
 

2.2.3. Other Questionnaires 

 

2.2.3.1. Drinking Motives Questionnaire Revised (DMQR) 

 

Investigating the reasons underlying drinking for high- and low-socially-anxious 

participants is necessary for this study, as it might contribute to a better understanding 

of the comorbidity between social anxiety and alcohol use disorders. A large body of 

research has shown that people drink alcohol for different social and psychological 

reasons (e.g., Cooper, Kuntsche, Levitt, Barber, & Wolfe, 2016; Ham & Hope, 2003). 
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The Drinking Motives Questionnaire Revised (DMQ-R) was developed based on the 

Cox and Klinger’s (1988, 1990) Motivational Model (Cooper et al., 1994). The self-

report measure comprises of four main motives for alcohol consumption that might 

serve either as positive or negative reinforcements and which are internally or 

externally generated: 1) drinking to enhance positive mood or well-being (positive 

reinforcement motive and internally generated; 2) drinking to achieve positive social 

rewards (positive reinforcement motive and externally generated); 3) drinking to cope 

with negative feelings (negative reinforcement motive and internally generated); and 

4) drinking to conform and to avoid social rejection (negative reinforcement motive 

and externally generated). The questionnaire is a 20-item measure of motives for 

alcohol consumption (Cooper, 1994), and the structure suggests the four motives for 

alcohol use mentioned above: 1) enhancement (e.g., “to have fun”), 2) social (e.g., 

“because it helps you enjoy a party”), (3) coping (e.g., “drinking to forget your 

problems”), (4) conformity (e.g., “so you won’t feel left out”).  

 
The DMQ-R has been widely tested and validated among adolescents (e.g. Cooper, 

1994; Hauck-Filho, Teixeirs, & Cooper, 2012; Kuntsche, Knibbe, Gmel, & Engels, 

2006; Kuntsche, Stewart, & Cooper, 2008), university students (e.g. Marrtens, Rocha, 

Martin & Serrao, 2008; Simons, Correia, & Carey, 2000) and adults (e.g. Cooper, 

Frone, Russel, & Mudar, 1995; Mezquita et al., 2011). The four-factor model has 

consistently shown the best fit to the data, and the DMQ-R has been validated in the 

USA (Kuntsche, Knibbe, Gmel, & Engels, 2005), in Brazil (Hauck-Filho et al., 2012), 

Switzerland (Kuntsche et al., 2006; Kuntsche et al., 2008), and in six different European 

countries (Denmark, England, Germany, Italy, Portugal, and Switzerland; Fernandes-

Jesus et al., 2016). 
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2.2.3.2. Alcohol and mood questionnaire  

 

Participants rated the “strength” and the “pleasantness” of the drink on a 100 mm visual 

analogue scale (VAS) which anchor points “Low” and “High” (Birak et al., 2010). 

Current mood was assessed using a 100 mm VAS scale anchored at “Not at all” and 

“Very” for the following adjectives: “Relaxed”, “Irritable”, “Alert”, “Contented”, 

“Lightheaded”, “Stimulated”, “Drowsy” (Field and Duka, 2002).  

 
 

 

 
2.2.4. Behavioral and Physiological Materials and Measures 

2.2.4.1. Breath Alcohol Concentration (BAC) 

 

In order to ensure the effectiveness of the alcohol manipulation, all participants were 

tested for breath alcohol concentration directly before the testing session and 

immediately afterward with a breathalyzer (Drager Alcoltest 7410, Drager 

Sicherheitstechnik GmbH, Lubeck, Germany). Breath alcohol concentration was tested 

in both drug conditions (alcohol and placebo). Participants’ breath alcohol 

concentrations in the placebo condition were always negligible, ranging between 0.00% 

and 0.05%. 

 

2.2.4.2. Eye tracker  

 

The eye tracking measures were recorded using an EyeLink 1000 device (SR Research 

Ontario, Canada). All participants were seated with their head on an adjustable height 

chin rest that was placed centrally 57 cm in front of a screen. The stimuli were presented 
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on a 19-inch Dell 1908FP LCD PC screen, with a resolution of 1024 × 768 and a refresh 

rate of 60 Hz. The eye-tracking headset was attached and adjusted. The participants’ 

eye position relative to the monitor was calibrated with both EyeLink's built-in 9-point 

calibration system and an in-house horizontal 7-point calibration for offline 

confirmation of eye position amplitude. The eye tracking tasks were programmed using 

the software DataViewer and data was extracted and processed using MATLAB (The 

MathWorks, Inc.). 

 

2.2.5. Stimulus materials 
 

Stimuli were images from the NimStim Set of Facial Expressions (Tottenham et al., 

2009; see Figure 1), which included naturally-posed photographs (e.g., with hair, make-

up) of 43 professional actors (18 female, 25 males; 21 years old to 30 years old) in New 

York City. Actors were African (N=10), Asian- (N=6), European- (N=25), and Latino-

American (N=2). The stimuli chosen for the dot probe task were emotional faces (angry 

and happy expressions). The stimuli used in the antisaccade and prosaccade tasks were 

neutral, angry and inverted faces. Based on previous literature, by using faces and 

inverted faces it may be possible to control for the low-level properties that characterise 

the stimuli while also manipulating the high-level properties (Gilchrist et al., 2006). To 

obtain the inverted faces, original photographs were turned upside-down. The locations 

and duration of fixations were calculated from Areas of Interest (AOIs; Holmqvist et 

al., 2011) drawn around the eyes, mouth and the whole face region.  

 
 
 

Figure 2.1: Example of Neutral, Angry and Happy facial expressions that have been  

used for this study. 
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2.2.6. Alcohol administration 
 

Drink formulations were derived from Birak et al. (2010). The dose of alcohol was 0.65 

g/kg body weight for men and 0.57 g/kg for women. On average, this was equivalent 

to around 5.7 and 4.5 UK units of alcohol for average weight men and women, 

respectively. The alcohol drinks were made of Waitrose vodka (37% alcohol-by-

volume) plus diet Schweppes Indian tonic water to a total beverage volume of 240 ml, 

plus 4 ml Angostura Bitters. The placebo drink replaced vodka with equivalent tonic 

water, and 3-4 drops of vodka were floated on the drink surface and around the rim of 

the glass to mask olfactory cues.  

 
2.2.7. Drinking and Laboratory procedures 

 

A repeated measures design was adopted in which the participants were each tested 

twice: once with a placebo drink and once with the alcoholic drink. Drink order was 

counterbalanced across the 41 participants. Participants were tested over 14 separate 

days, with at least 5 days between test sessions. They were asked to abstain from alcohol 

and other drugs from at least the night before each session, and to avoid all food within 

the 3 hours preceding a scheduled test session. 
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Once they arrived at the laboratory, they were tested with a breathalyser to confirm 

recent abstinence from alcohol (all participants tested at zero). They were then weighed 

and asked to wait in a room adjoining the laboratory while the drink for that session 

was prepared. Participants were instructed to consume gradually the drink over 15 

minutes. After consumption, participants were asked to wait 15 min before taking part 

in the three tests. The eye-tracking tasks then began immediately after the 15-min 

absorption period. The order of the tasks was not counterbalanced as we wanted 

participants to complete the dot-probe task consistently 15 minutes after drinking their 

placebo/alcohol beverage and also to be at a relatively consistent level of intoxication 

for each of the tasks. The order of the tasks was the following: (1) dot-probe task, (2) 

antisaccade task; and (3) prosaccade task. Each task was 20 minutes long for a total 

duration of 60 minutes.  

 

2.3. Tasks 

 
2.3.1. Task 1: Dot-probe eye tracking task  
 

Task 1 consisted of a dot probe task measuring participants’ eye movements to indicate 

attentional biases. Each trial of the task started with the presentation of a solid dot at 

the centre of the screen, and the participants were asked to accurately fixate on the dot 

until eye drifts were recorded and analysed by a drift-correcting function. The dot was 

then replaced by a central fixation cross for 500ms. Then, the faces were presented side-

by-side after the disappearance of the fixation cross for 1500 ms. Immediately after the 

offset of the picture pair, a probe (either two vertical dots [:] or two horizontal dots [..]) 

was presented in the position of one of the preceding pictures until the participant made 

a response, or for a maximum duration of 2 s. Participants were instructed to identify 

the orientation of the dots (horizontal vs. vertical) by pressing as quickly as possible 

one key (m) when the dots were horizontal and another key (z) when the dots were 
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vertical. The stimuli consisted of 32 different picture pairs, each presented three times 

(96 trials). There were two types of picture pairs in which an emotional face (either 

“angry” or “happy”) was paired with a neutral face of the same model, producing 16 

angry-neutral faces pairs and 16 happy-neutral faces pairs. For each pair type, half of 

the faces were male, and half of them were female. 

 
 
2.3.2. Task 2: antisaccade task  
 

Task 2 was an antisaccade task. The stimuli consisted of 48 pictures presented in three 

blocks (144 trials). 16 pictures were angry faces, 16 were neutral faces and 16 were 

upside-down neutral faces. Each trial started with the presentation of a fixation point. 

The presentation of the stimulus was initiated as soon as the participants’ eye 

movements were stabilised on the fixation point. The stimuli were presented either to 

the right or the left side of the screen for 1500 ms. The fixation point was then replaced 

by a fixation cross that stayed on the screen for 500 ms. Participants were instructed to 

look in the opposite direction (away) from the face as quickly as possible.  

 
2.3.3. Task 3: prosaccade task 
 
The third Task, like the antisaccade task, comprised three blocks of 48 trials each. An 

angry, neutral or inverted face was shown on the left or on the right side of the screen. 

The instruction for the participants was to look at the stimuli when they appeared. First, 

participants were asked to accurately fixate on the dot for drift correction. After this, a 

fixation cross replaced the dot and it stayed on the screen for 500 ms or until the 

participant accurately fixated it. Faces were presented on the screen for 1500 ms. Each 

trial started with a solid dot at the centre of the screen. 
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2.4. Data recording and analysis 

 
In each task, three Areas of Interest (AOIs) were defined for each picture, selecting 

manually the area around the eyes, the mouth and the entire face. In the antisaccade and 

prosaccade tasks a new AOI was added by selecting the area in the opposite direction 

from the target stimuli. Gaze variables were produced from the accumulation of 

fixations that fell within each of these AOIs. Therefore, we obtained dwell times, error 

rates and latencies for each AOI of a given face. Latencies between the beginning of 

item examination and the first alternation between interest areas reflect how quickly 

participants abandon their initial examination of the stimulus and look at the response 

choices. Longer latencies are indicative of a constructive matching strategy and shorter 

latencies are indicative of a response elimination strategy. 

 
 

2.5. Results 

 
2.5.1. Participant characteristics   
 
Study variable summaries (means and standard deviations for the social anxiety and 

drinking motive scores) for the whole sample and by social anxiety group are presented 

in Table 2.1. The total sample had a mean BFNE score of 36.15 (SD= 11.55). The HSA 

group had a mean score of 46.25, while the LSA group had a mean score of 26.19 

(Table 2.1). An independent t-test showed that the difference was significant (t (39) = 

11.93, p < .001). There was not a significant difference in mean alcohol units consumed 

per week between HSA and LSA participants (t(38)=-.65, p=.52). There was no 

difference between males and females in terms of social anxiety scores (t(38)= -.51, 

p=.61), and Breath Alcohol Concentration did not differ between LSA and HSA groups 

(t(36)= -1.71, p=.09). An independent t test was run to compare HSA and LSA 

participants scores on the SIAS, showing that there was a significant difference between 



 

 65 

HSA and LSA participants, t(38)= 3.79, p= .001. Additionally, independent t-tests 

comparing HSA and LSA participants’ scores on the Leibowitz subscales showed 

significant differences on the Performance subscale (t(38)= 2.72, p=.01) as well as on 

the Social Skills subscale (t(38)= 3.15, p =.003).  

 

Table 2.1: Mean scores and standard deviations for age, drinking variables and anxiety 

measures for the high socially-anxious participants (HSA group) compared with the 

low socially-anxious participants (LSA group); social anxiety group division is based 

on BFNE scores.  

 

 

 

 

Next, we assigned participants to high and low anxiety groups based on their SIAS 

scores. The total sample had a mean SIAS score of 27.82 (SD=15.91). Study variables 

 LSA Group HSA Group 

Age  Mean = 22.28; SD = 6.41 Mean = 21.65; SD = 3.62 

Alcohol Units Mean = 20.48; SD = 16.89 Mean = 18.2; SD = 9.82 

Breath Alcohol Pre-Test Mean = .29; SD = .1 Mean = .24; SD = .72 

Breath Alcohol Post-Test Mean = .29; SD = .08 Mean = .32; SD = .08 

BFNE Score Mean = 26.19; SD = 5.32 Mean = 46.25; SD = 15.12 

SIAS  Mean = 19.66; SD = 11.89 Mean = 36.05; SD= 15.12 

LSAS Performance Mean = 42.66; SD = 11.35 Mean = 51.45; SD = 9.04 

LSAS Social Skills Mean = 36; SD = 10.31 Mean = 45.85; SD = 9.04  
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are presented in Table 2. An independent t test was run to compare HSA and LSA 

participants scores on the Leibowitz subscales, suggesting that HSA individuals had 

higher scores for Performance factors (t (39) = 2.73, p = .009) and for Social skills 

factors ( t ( 39) = 3.11, p = .003) compared with the control group. An independent t-

test was run to investigate if there was a difference in HSA and LSA participants on 

weekly alcohol units consumed.  The difference was not significant (t(38) = -.65, p= 

.52) suggesting that anxiety did not affect weekly alcohol units consumed. For this 

thesis, the BFNE was used as the main scale to measure social anxiety as there were no 

obvious differences between BFNE and SIAS and the former is more relevant in the 

context of previous research. Therefore, the sample was divided into two groups (HSA 

and LSA) based on their results on the BFNE (Leary et al., 1983; Weeks et al., 2005; 

Carleton et al., 2007).  

 

Table 2.2: Mean scores and standard deviations for the high socially-anxious 

participants (HSA group) compared with the low socially-anxious participants (LSA 

group); social anxiety group division is based on SIAS scores.  

 

 LSA Group HSA Group 

Age Mean = 23.26; SD = 6.64 Mean = 21; SD = 3.27 

Alcohol Units Mean = 19.05; SD = 15.33 Mean = 20.14; SD = 12.72 

Breath Alcohol Pre-Test Mean = .28; SD = .09 Mean = .25; SD = .09 

Breath Alcohol Post-Test Mean = .29; SD = .08 Mean = .32; SD = .08 
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BFNE Score Mean = 28.84; SD = 8.92 Mean = 42.76; SD = 9.57 

SIAS  Mean = 14.42; SD = 7.13 Mean = 39.95; SD= 11.09 

LSAS Performance Mean = 41,37; SD = 10.88 Mean = 52.05; SD = 9.07 

LSAS Social Mean = 14.42; SD = 7.13 Mean = 39.95; SD = 11.09  

 

Next, we analyzed participants’ scores on the questionnaires assessing drinking 

characteristics and subjective responses before and after testing. Independent t-tests 

were conducted to test whether drinking motive endorsement (social, enhancement, 

coping, conformity) and the feeling of relaxation (before and after the drink) were 

related to social anxiety group (HSA vs LSA). The independent t-tests found significant 

differences between groups for coping drinking motives, (t(38) = 2.28, p = .02) and for 

conformity drinking motives (t(38) = 1.99, p=.05), suggesting that HSA participants 

reported significantly greater coping and conformity motives for drinking compared to 

LSA participants. Positive drinking motives (social, enhancement) were not 

significantly different between social anxiety groups.  

 

Table 2.3.: Mean scores and standard deviations of drinking motives and alcohol and 

mood subscales, social anxiety group division is based on BFNE scores. High socially 

anxious participants scored higher to low socially anxious individuals on the coping 

and conforming drinking motives.  

 

 LSA Group  HSA Group  
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A 2 x 2 x 2 mixed-measures ANOVA was run with Drug (Placebo vs Alcohol) and 

Time (Before vs After drinking) as within-subject factors and Social Anxiety group 

(HSA vs LSA) as a between-subjects factor to test whether participants scored 

differently on items from the Alcohol and Mood scale (Relaxed, Alert and Lightheaded) 

after consuming either the alcoholic or the placebo drink. For the item Relaxed, there 

was no main effect of Drug (F(1,38)= .47, p = .49, partial η2 =.01) but no main effect of 

Time (F(1,38)= .09, p =.76, partial η2 =.002). However, the main effect of Social 

DMQR-Social M=18.1; SD=3.86 M=19.5; SD=5.15 

DMQR-Coping M=9.05; SD=3.06 M=11.6; SD=3.95 

DMQR- Enhancement  M=14.75; SD=4.11 M=15.75; SD=5.29 

DMQR- Conformity M=7.15; SD=2.79 M=9; SD=3.06 

Relax Before Placebo M=7.64; SD=1.51 M=7.18; SD=2.03 

Relax After Placebo M=8.13; SD=1.12 M=6.92; SD=2.16 

Alert Before Placebo M=6.51; SD=2.41 M=6.61; SD=2.23 

Alert After Placebo M=4.1; SD=2.37 M=4.26; SD=2.54 

Lightheaded Before Placebo M=1.1; SD=1.8  M=2.15; SD=2.88 

Lightheaded After Placebo  M=1.91; SD=2.29 M=1.54; SD= 1.54 

Relax Before Alcohol  M= 7.72; SD= 1.21 M=6.81; SD= 1.62 

Relax After Alcohol  M= 8.13; SD= 1.12 M= 6.51; SD= 2.1 

Alert Before Alcohol  M= 6.58; SD= 2.49 M= 6.64; SD= 2.04 

Alert After Alcohol  M= 4.1; SD= 2.37 M= 4.26; SD= 2.54 

Lightheaded Before Alcohol M= .82; SD= 1.72 M= 1.12; SD= 1.52 

Lightheaded After Alcohol M= 4.32; SD=3.12 M= 5.28; SD= 2.24 
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Anxiety group was significant, F(1,38)= 9.77, p= .003, partial η2 =.21, suggesting that 

HSA participants reported feeling less relaxed (M=6.85, SD=.24) than 

LSA  participants throughout (M=7.9; SD=.24). The interaction between Drug and 

Social Anxiety was not significant, F(1,38)=.93=.34, partial η2 =.02), (Figure 2.2).  

For the item Alert, there was a main effect of alcohol (F(1,38)= 9.95, p= .003, partial η2 

=.21) suggesting that participants felt significantly less alert after drinking alcohol 

(M=5.4; SD= .29) than after drinking placebo (M=6.31; SD= .36). Time was also 

significant (F(1,38)= 34.98, p<.001, partial η2 =.48), suggesting that participants 

reported feeling more alert before drinking (M=6.59; SD=.33) than after consuming the 

drink (M=5.13, SD=.31). However, Social Anxiety was not significant (F(1,38)=.06; 

p=.79, partial η2 =.002), suggesting that participants were affected in the same way by 

alcohol, regardless of their social anxiety levels. The interaction between Drug and 

Social Anxiety was not significant, F(1,38)=.02, p=.89, partial η2 =.001. In contrast, the 

interaction between Drug and Time was significant (F(1,38)=14091, p=.001, partial η2 

=.27), showing that participants reported feeling less alert after alcohol than after 

placebo (Figure 2.3). 

Similarly to the Alert item, for the item Lightheaded there was a main effect of alcohol 

(F(1,38)=16.17, p<.001, partial η2 =.29) showing that participants reported feeling more 

lightheaded in the alcohol condition (M=2.9; SD=.28) than the placebo condition 

(M=1.68; SD=.31). There was a main effect of Time (F(1,38)=50.12, p<.001, partial η2 

=.57), suggesting that participants felt more lightheaded after consuming either drink 

(M=3.26; SD=.3) compared with before having the drink (M=1.32; SD=.28). Social 

anxiety was not significant, F(1,38)=.95, p=.33, partial η2 =.02. The interaction between 

Drug and Social Anxiety was not significant, F(1,38)=24, p=.63, partial η2 =.006. There 

was a significant interaction between Drug and Time (F(1,38)=48.41, p<.001, partial η2 
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=.56) suggesting that participants felt more lightheaded especially after drinking 

alcohol (Figure 2.4). 

Figure 2.2: Mean scores for high Socially-Anxious (HSA) and low socially-anxious 

(LSA) participants (N=41) on the subjective mood item “Relaxed” (measured on a 

Visual Analog Scale; scores ranging from 0-10 cm) 15 minutes after drinking either a 

placebo or alcohol drink. 
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Figure 2.3:  Mean scores for high Socially-Anxious (HSA) and low socially-anxious 

(LSA) participants (N=41) on the subjective mood item “Alert” (measured on a 

Visual Analog Scale; scores ranging from 0-10 cm) 15 minutes after drinking either a 

placebo or alcohol drink. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.4:  Mean scores for high Socially-Anxious (HSA) and low socially-anxious 

(LSA) participants (N=41) on the subjective mood item “Lightheaded” (measured on 
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a Visual Analog Scale; scores ranging from 0-10 cm) 15 minutes after drinking either 

a placebo or alcohol drink. 

 

 
 

 
 
2.5.2. Dot probe task results  

 

2.5.2.1. Eye Movements  

 

The average durations spent looking in different areas of interest (dwell times around 

the whole face area, the eyes area and the mouth area) were analysed using 2 x 2 x 2 

mixed-measures ANOVAs, in which the social anxiety group (HSA vs LSA) was the 

between-subject factors, and the within-subject factors were the drink type (Alcohol vs 

Placebo) and the type of stimulus (Emotional vs Neutral). The emotional stimulus was 

either an “Angry” or “Happy” expression (analysed separately). The dwell times 

considered were: 1. Time spent looking at angry faces compared with neutral faces, and 

2. Time spent looking at happy faces compared with neutral faces. Thus, for this task, 
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the IVs were Social Anxiety group, Drug (Placebo/Alcohol), and face type; the DVs 

were visual dwell times for each of the 3 AoIs. 

 
  

2.5.2.2. Angry vs Neutral Faces: Dwell Times on Whole Face  

 

For dwell times on Angry vs Neutral faces, there was a main effect of Drug, F(1,38) = 

25.51, p<.001, partial η2 = .39, and a main effect of Social Anxiety, F(1,38) = 8.4, p = 

.006, partial η2 = .18. However, the interaction between Drug and Social Anxiety was 

not significant (F(1,38)= .79, p=.37, partial η2 = .02). Therefore participants in each 

group spent more time looking at the stimuli under the influence of alcohol compared 

with placebo, but HSA participants looked longer at faces than did the LSA 

participants, an effect that was not altered by alcohol. (Figure 2.5; Means and SD.s are 

in Appendix A, pp. 281).  

The main effect of Face type was not significant, F(1,38)= 3.11, p=.09, partial η2 = .08, 

suggesting that participants’ performance was not affected by the two different types 

of facial expression. 

 
 

 

 

 

Figure 2.5: Average time spent looking at faces (mean dwell time) after placebo and 

after alcohol by high socially-anxious (HSA) and low socially-anxious (LSA) 

participants (N=41).   

 



 

 74 

 
 

 

2.5.2.3. Angry VS Neutral Faces: Dwell Times on the Eyes Region  

 
 

Average dwell times around the eyes area for angry and neutral faces were analysed 

using a 2 x 2 x 2 ANOVA as in the previous section. 

There was a main effect of Drug, F(1,38)=24.66, p<.001, partial η2 = .39, and a main 

effect of Social Anxiety (F(1,38)=7.3, p=.01, partial η2 =.16), but the interaction 

between Drug and Social Anxiety was not significant (F(1,38) = .73, p = .39, partial η2 

= .02). These outcomes suggest that HSA participants spent more time looking around 

the eye area compared with the LSA participants, and that alcohol increased overall 

dwell times, but not differentially for the two groups (Figure 2.6). Thus, the pattern was 

similar to that shown for responses to the whole face. The main effect of Face Type 

was not significant, F(1,38)=.21, p=.64, partial η2 = .01. 
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Figure 2.6: Average time spent looking at eyes (mean dwell time) after placebo and 

after  alcohol by high socially-anxious (HSA) and low socially-anxious (LSA) 

participants (N=41).   

 

 
 

 

2.5.2.4. Angry vs Neutral Faces: Dwell Times on the Mouth Region 

 

The main effect of Drug was significant, F(1,38)=5.49, p=.024, partial η2 =.13, and the 

main effect of Social Anxiety group was also significant, F(1,38)= 4.14, p=.05, partial 

η2 = .86. However, the interaction between Drug and Social Anxiety was not 

significant, F(1,38)= .41, p= .52, partial η2 = .01. Alcohol produced an increase in dwell 

times on the mouth area for all participants, and HSA participants spent longer than 

LSA participants looking at the mouth area (Figure 2.7). Again, the pattern of results is 

similar to that shown for the whole face and the eyes region. 

The main effect of Face type was significant, F(1,38)= 25.58,p= <.001, partial η2 =.4. 

Overall, participants spent more time looking at the mouth region of neutral faces (M= 
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450.43, SD= 40.7) compared to the mouth region of angry faces (M= 187.16, SD= 

20.69). 

 

Figure 2.7: Average time spent looking at mouths (mean dwell time) after placebo 

and after alcohol by high socially-anxious (HSA) and low socially-anxious (LSA) 

participants (N=41). 

 

 
 

 

 

2.5.2.5. Happy VS Neutral Faces: Dwell Times on Whole Face  

 
 
Dwell times on each area of interest were analysed for happy vs. neutral stimuli using 

a 2 x 2 x 2 mixed model ANOVA.  

There was a main effect of Drug, F (1,38) = 23.59, p <.001, partial η2 = .38, and a 

significant effect of Social Anxiety too, F (1,38) = 7.94, p=.008, partial η2 =.17. The 

interaction between Drug and Social Anxiety was not significant, F(1,38)= .57, p= .45, 
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partial η2 =.01.  As with the Angry face stimulus comparisons, HSA participants showed 

longer dwell times on both stimuli compared with LSA participants; alcohol increased 

dwell times for both groups (Figure 2.8; see Appendix A, pp. 281). The main effect of 

Face type was not significant, F(1,38)=.52, p=.47, partial η2 =.01. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.8: Average time spent looking at happy and neutral mouths (mean dwell 

time) after placebo and after alcohol by high socially-anxious (HSA) and low 

socially-anxious (LSA) participants (N=41).   
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2.5.2.6. Happy VS Neutral Faces: Dwell Times on the Eyes Region 

 

There was a main effect of Drug (F (1,38) = 23.46, p <.001, partial η2 =.38), indicating 

that alcohol increased participants’ dwell times. There was also a main effect of Social 

Anxiety (F (1,38) = 7.18, p=.011, partial η2 =.16), reflecting that HSA participants 

looked more around the eye region compared to LSA participants (Figure 2.9). The 

interaction between Drug and Social Anxiety group was not significant, F(1,38)=.57, 

p=.45, partial η2 =.01.  

Face type was not significant, F (1,38) = .24, p= .63, partial η2 =.01, suggesting that 

performance was not affected by the type of stimulus displayed (Happy vs. Neutral). 

 

Figure 2.9:  Average time spent looking at at the eyes regions of happy and neutral 

faces (mean dwell time) after placebo and after alcohol by by high socially-anxious 

(HSA) and low socially-anxious (LSA) participants (N=41). 
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2.5.2.7. Happy vs. Neutral Faces: Dwell Time on the Mouth Region 

 
 

There was a significant effect of Drug, F(1,38)=11.29, p=.002, partial η2 = .23; alcohol 

increased dwell times overall. The main effect of Social Anxiety approached 

significance, F(1,38)= 3.7, p=.06, partial η2 =.09. The interaction between Drug 

condition and Social Anxiety group was not significant, F(1,38)= .7, p= .41, partial η2 

=.02 (Figure 2.10). 

The main effect of Face type was statistically significant (F(1,38)=18.39, p<.001, 

partial η2 =.33) reflecting that all participants spent more time looking around the 

mouths of neutral faces (M=450.43; SD= 40.7) than the mouths of happy faces (M=224, 

65; SD= 22.84). 
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Figure 2.10: Average time spent looking at the mouth region of happy and neutral 

mouths (mean dwell time) after placebo and after alcohol by high socially-anxious 

(HSA) and low socially-anxious (LSA) participants (N=41). 

 
 

 

2.5.3.1. Reaction Times 

 
Data analyses for the dot probe task were based on reaction times (RT) for correct 

responses. Incorrect responses were not included in the analysis.  Three analyses were 

conducted: (1) a mixed-model ANOVA to analyse RT when the dots were placed 

behind the angry faces paired with neutral faces, compared with the trials when the dots 

were positioned behind the neutral faces paired with the angry faces; (2) ANOVA to 

analyse RT when the dots were placed behind the happy faces paired with neutral faces 

compared with the trials when the dots were positioned behind the neutral faces paired 

with the happy faces; (3) ANOVA to analyse RT when probes appeared in a location 

previously occupied by an emotional face (either happy or angry), or a neutral face, 

based on a previous analysis by Cooper et al. (2006). The IVs were Social Anxiety and 

Drug, and the DV was reaction time. Faster reaction times would be expected by HSA 
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participants to the angry face (threat) stimuli. 

 

2.5.3.2. Reaction Times: Angry vs Neutral Faces 

 
 
Reaction times were analysed by 2 x 2 x 2 mixed model ANOVAs, with two within-

subjects factors of (1) relative probe Position (probe appears in location of emotional 

or neutral stimulus), and (2) Drug (placebo or alcohol); the between-subjects factor was 

Social Anxiety (LSA vs. HSA).  

Primary outcomes 

A main effect of Drug was found, F(1,39)= 8.01, p =.007, partial η2 =.17 showing that 

participants' reaction times were longer after alcohol (Table 2.4). The main effect of 

Social Anxiety was not significant, F(1,39) = .42, p= .52, partial η2 =.01, and the 

interaction between Drug and Social Anxiety was also not significant, F (1,39) = .03, p 

= .86. partial η2 =.001.  

Secondary outcomes 

The effect of Probe position was also not significant (F(1,39)= .99, p=.32, partial η2 

=.02). The interaction between Alcohol, Social Anxiety and Probe Position was 

significant (F(1,39)= 5.28, p = .02, partial η2 =.12), suggesting that individuals had 

slower reaction times after alcohol, especially the HSA group compared with LSA 

participants. This effect appeared to be greater when the dots were placed behind the 

angry faces (Table 2.4). A different score was calculated to explore if alcohol had a 

greater effect in the HSA group for angry faces compared to LSA participants when 

dots replaced either angry or neutral faces. Alcohol had a greater effect in HSA  (M=-

72.37;SD=112.27) compared to LSA (M=-38.07;SD=152.42) participants when dots 

replaced angry stimuli, but this difference was not significant, t(1,39)=.44, p=.41. In 

contrast, alcohol had a greater effect in LSA (M=-67.91; SD=159.21) compared to HSA 
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(M=-47.93; SD=96.92) participants when dots replaced neutral stimuli, but similarly, 

this difference was not significant (t(1,39)=.48=p=.63).  Therefore, the impression from 

the three way interaction (Table 2.4) was not supported by the post hoc t-tests.  

 

Table 2.4: Mean reaction times (msec) for HSA and LSA participants (N=41) 

comparing angry vs neutral stimuli after alcohol or placebo. 

 

 

 

 

Placebo Condition Alcohol Condition 

Angry vs Neutral Neutral vs Angry Angry vs Neutral Neutral vs Angry 

HSA M= 696.11 

SD= 25.8 

M= 687.39 

SD= 22.92 

M= 768.48 

SD= 37.3 

M= 735.33 

SD= 37.3 

LSA M= 678.51 

SD= 25.44 

M= 663.61 

SD= 22.59 

M= 722.54 

SD=36.78 

M=741.69 

SD= 36.78 

 

2.5.3.3. Reaction Times: Happy vs Neutral Faces 

 
ANOVA was conducted in the same way as for the comparison of Angry and Neutral 

stimuli, above. The effect of Drug was significant (F(1,39) = 11.17, p= .002, partial η2 

=.22): mean RTs increased after alcohol (M = 749.92, SD= 23.72) compared with 

placebo (M= 684.1, SD= 20.09). There was no overall significant difference between 

the social anxiety groups, F(1,39) = .13, p= .72, partial η2 =.003, and the interaction 

between Drug and Social Anxiety was also not significant, F(1,39) = 1.95, p= .67, 

partial η2 =.004 (Figure 2.11). Finally, there was no significant interaction between 

Alcohol, Social Anxiety and Probe Position, F(1,39) = .03, p= .86, partial η2 =.001.  
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Figure 2.11: Average reaction times when dots replaced a happy or a neutral face after 

either placebo or alcohol: high socially-anxious (HSA) and low socially-anxious 

(LSA) participants (N=41).   

 
 

 

2.5.3.4. Reaction Times: Emotional faces VS Neutral faces 

 
An additional analysis was conducted to investigate the effects of alcohol and of the 

emotional faces in general (merging angry and happy stimuli) on participants’ reaction 

times. A 2 x 2 x 2 x 2 repeated measures ANOVA was run with three within-subjects 

factors of (1) relative probe Position (probe appears in location of emotional or neutral 

stimulus), (2) type of Face (angry, happy), and (3) Drug (placebo, alcohol); and a 

between-subjects factor of Social Anxiety group.  

Primary outcomes 

There was a main effect of Drug, F(1,39)= 10.23, p=.003, partial η2 =.21, indicating that 

participants had significantly slower reaction times after alcohol. The main effect of 

Social Anxiety was not significant, F(1,39) =.26, p= .62, partial η2 =.007. The 
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interaction between Drug and Social Anxiety group was also not significant, F(1,39)= 

.09, p= .76, partial η2 =.002 (Figure 2.12). 

Secondary outcomes 

The main effect of Probe Position was not significant, (F(1,39)= .02, P = .89, partial η2 

=.001. The main effect of Face type was also not significant, F(1,39)= .99, p=.32, 

partial η2 =.02, indicating that participants had similar reaction times for angry 

(M=710.7, SD= 19.68) and happy (M=717.01, SD=20.58) faces.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.12: Average reaction times (msec) when dots replaced an emotional or a 

neutral face after placebo or alcohol: high socially-anxious (HSA) and low socially-

anxious (LSA) participants (N=41).   
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2.5.4. Antisaccade Results 
 
For this task, the IVs were Social Anxiety, Drug, Face Type and Face Location; the 

DVs were error rates (number of times that saccades fell in the wrong direction), dwell 

times for different AoIs (average time spent looking at a particular area) and latencies 

(measurement of the interval between the presentation of a target stimulus and the onset 

of a saccade).  

2.5.4.1. Error Rates  

 
Error rates were analysed using a 2 x 3 x 2 x 2 ANOVA with Drug, Face Type and Face 

Location as within-subject factors and Social Anxiety as a between-subjects factor. A 

Shapiro-Wilk test was performed and showed that the distribution of error rates for 

LSA participants (but not HSA participants) in the placebo condition departed 

significantly from normality (HSA: W=.91, p=.07; LSA: W=.89, p=.03), as well as 

HSA in the alcohol condition (W=.87, p=.02). Error rates for LSA participants in the 

alcohol condition were normally distributed (W=.92, p=.11). ANOVA therefore 

remained the preferred statistical test, since the pattern of deviation was not large 
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enough or consistent enough to indicate that it would not produce reliable outcomes: 

ANOVA is not very sensitive to moderate deviations from normality, and simulation 

studies (using a variety of non-normal distributions) have shown that the false positive 

rate is not affected much by this violation of the assumption (Glass et al. 1972, Harwell 

et al. 1992, Lix et al. 1996). 

A main effect of Drug was found (F(1,37)=4.49, p=.041, partial η2 =.11), indicating that 

error rates significantly increased after alcohol (M=.133, SD=.013) compared with 

placebo (M=.104, SD=.017). Social Anxiety was not significant, F(1,37)= 68.27, p = 

.87, partial η2 =.65, suggesting that the HSA group produced similar error rates 

(M=.116, SD=.020) to the LSA group (M=.121, SD=.020). Social Anxiety did not 

interact significantly with Drug (F(1,35)=.008, p=.928), (Figure 2.13). The main effect 

of Face Type was significant (F(1,37)=9.13, p=.005, partial η2 =.19), as was Face 

Location (F(1,37)=5.77, p=.02, partial η2 =.13); overall, participants made more errors 

when angry faces were displayed (M= .13, SD= .02) compared with neutral faces (M= 

.11, SD = .01) and inverted faces (M = .11, SD= .01). The interaction between Face 

Type and Drug was also statistically significant, F(1,37)=5.67, p=.023, partial η2 =.13, 

showing that participants in the placebo condition made more errors with angry faces 

(M=.111, SD=.016) compared with neutral faces (M=.099, SD=.014), this effect 

increased after alcohol consumption (average error rates on angry face: M= .158, SD= 

.021; average error rates on neutral face: M = .13, SD=.019).  

Figure 2.13: Average error rates after placebo and after alcohol by high socially-anxious 

(HSA) and low socially-anxious (LSA) participants (N=41) on the Antisaccade task.   
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Participants made more mistakes when an angry face was displayed, and fewer 

mistakes when an inverted face was shown on the screen. Alcohol seemed to increase 

error rates just for angry and neutral stimuli, and not for inverted stimuli. This lack of 

effects for inverted faces suggest that inverted stimuli are not perceived as normal faces 

and thus participants’ attention was less captured by upside down targets (Gilchrist et 

al., 2006).  

 

 

 
 
 
 
 
 

2.5.4.2. Dwell times: Whole Face Area 

 
The average durations spent looking at the whole face and specific Areas of Interest 

(below) were analysed in the same way as for error rates.   
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There was a main effect of Drug, F(1,37)=6.17, p=.018, partial η2 =.14, as dwell times 

increased after alcohol. The main effect of Social Anxiety was not significant, F(1,37)= 

.41, p= .52, partial η2 =.01, but there was a statistically significant interaction between 

Drug condition and Social Anxiety (F(1,37)= 4.59, p=.03, partial η2 =.11), (Figure 

2.14). Post hoc t-tests showed that there was no significant difference between LSA 

(M=154.02; SD= 95.5) and HSA (M=131.73; SD=75.66) participants (t(37)= -.81, 

p=.42) in the placebo condition,  but there was a significant difference in the alcohol 

condition between LSA (M=161.24; SD=62.18) and HSA (206.98; SD=78.61) 

participants (t(38)= 2.04, p=.04). After alcohol, HSA participants spent significantly 

more time looking at the face compared with LSA participants (Figure 2.14).  

The main effect of Face Type was not significant, F(1,37)=1.11, p=.299, partial η2 =.03, 

the participants did not respond differently depending on the Face Type.  

The interaction between Social Anxiety and Face Type was not significant, F(1,37)= 

2.6, p=.12, partial η2 =.06, suggesting that there was no effect of social anxiety on time 

spent looking at different types of stimuli.  

 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.14: Average dwell times (msec) looking at the whole face area after placebo 

and after alcohol by high socially-anxious (HSA) and low socially-anxious (LSA) 

participants (N=41).   
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2.5.4.3. Dwell Times: Eyes Region 

 
There were main effects of Drug (F(1,37) =22.97, p<.001, partial η2 =.38) and of Face 

Type (F(1,37) =7.51, p=.009, partial η2 =.17), suggesting that alcohol increased dwell 

times overall, and that dwell times around angry eyes were significantly longer 

compared to dwell times around neutral and inverted eyes. Social Anxiety was not 

statistically significant, F(1,37) = 2.07, p =.16, partial η2 =.05. The interaction between 

Drug and Social Anxiety was not significant, F(1,37)= .78, p= .38, partial η2 =.02, 

(Figure 2.15). The interaction between Face Type and Social Anxiety was not 

significant, F(1,37)= 2.02, p=.16, partial η2 =.05. In contrast, there was a significant 

interaction between Face Type and Drug (F(1,37) = 3.21,p=.04, partial η2 =.08), 

suggesting that participants spent more time looking at stimuli under the effects of 

alcohol (mean and sd.s., Appendix  B3, pp. 283). 
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Figure 2.15: Average dwell times (msec) looking at the eyes area after placebo or 

after alcohol by high socially-anxious (HSA) and low socially-anxious (LSA) 

participants (N=41).   

 

 
 

 
 
 

2.5.4.4. Dwell times: Mouth Region 

 
Drug condition was not significant, F(1,37)=1.5, p=.22, partial η2 =.04, and nor 

was    Social Anxiety, F(1,37) =.52, p=.47, partial η2 =.01. In contrast, the interaction 

between Social Anxiety and Drug was significant, F(1,37)= 5.49, p=.02, partial η2 =.13 

(Figure 2.16). However, post hoc two-sample t-tests showed a non-significant 

difference in the placebo condition between LSA (M=29.29; SD=35.3) and HSA 

(23.71; SD=33.05) participants (t(37)= -.51, p=.61). Similarly, there was no significant 

difference for dwell times during the alcohol condition between LSA (M=6.46; SD= 

28.9) and HSA (M=28.88; SD=60.87) participants (t(38)= 1.48, p=.14), hence the effect 

was marginal.  
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Face Type was significant, F(1,37)=8.08, p=.007, partial η2 =.18, suggesting that, 

overall, participants spent more time looking at inverted mouths (M=30.29;SD=5.25) 

compared with mouths on neutral (M=23.16; SD=9.79) or angry (M=13.05; SD=5.4) 

faces. The interaction between Face Type and Social Anxiety was not significant 

(F(1,37)=1.65, p=.21). 

 

 

Figure 2.16: Average dwell times (msec) looking at the mouth area after placebo or 

alcohol by high socially-anxious (HSA) and low socially-anxious (LSA) participants 

(N=41).   

 

 
 

2.5.4.5. Latencies 

 
The mean latency in milliseconds to the first fixation was calculated by averaging the 

latency to the first fixation for each Face Type during the placebo or alcohol condition. 

A 3 x 2 x 2 ANOVA with Face type (Angry/Neutral/Inverted) and Drug (Placebo vs 
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Alcohol) as repeated measures and Social Anxiety as a between-subjects factor was 

conducted.  

There was no significant main effect of Drug, F(1,35)= 2.03, p=.16. Social Anxiety was 

not significant, F(1,37)= .244, p=.62, partial η2 =.01, and the interaction between Drug 

and Social Anxiety was also not significant, F(1,37) = .05, p =.82, partial η2 =.001. 

Finally, Face type was not significant, F(1,37)= .14, p = .71 partial η2 =.004. 

 
 
 
 
2.5.5. Prosaccade task 
 
Similarly with the antisaccade task, for this task the IVs were Social Anxiety, Drug, 

Face Type and Face Location; the DVs were error rates (number of times that saccades 

fell in the wrong direction), dwell times for different AoIs (average time spent looking 

at a specific area) and latencies (the interval between the presentation of a target 

stimulus and the onset of a saccade).  

 

2.5.5.1. Error Rates  

 
A 2 x 3 x 2 x 2 ANOVA was carried out with Drug, Face Type, and Face Location as 

within-subject factors and Social Anxiety as a between-subject factor.  

A Shapiro-Wilk test showed that error rates during the placebo condition were normally 

distributed for HSA (W=.94, p=.32) and LSA (W=.97, p=.78) participants, as were 

errors for HSA participants in the alcohol condition (W=.89, p=.02). The distribution 

of error rates in LSA participants during the alcohol condition departed significantly 

from normality (W=.89, p=.02). Overall, the results of these analyses did not suggest 

that ANOVA would be inappropriate. 

There was a main effect of Drug, F(1,39)=4.12, p=.049, partial η2 =.096, reflecting an 

overall increase in errors after alcohol. Social Anxiety was not significant (F(1,39) =.33, 
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p =.56, partial η2 =.96). The interaction between Drug and Social Anxiety group was 

also not significant, F(1,39) = .75, p = .39, partial η2 =.02 (Figure 2.17). Face Type was 

statistically significant, F(1,39) = 146.29, p <.001, partial η2 =.39, indicating that 

participants made more errors when a neutral and an inverted face appeared on the 

screen (angry face: M=.26, SD=.01; neutral face: M=.37, SD= .01; inverted face: 

M=.38, SD=.01). Post-hoc paired sample t tests showed that there was a significant 

difference in errors between angry and neutral faces (t(40)=-9.6, p<.001), and between 

angry and inverted faces (t(40)=-12.07, p<.001). 

 

Figure 2.17: Mean error rates after placebo and after alcohol by high socially-anxious 

(HSA) and low socially-anxious (LSA) participants (N=41) on the Prosaccade task.   

 

2.5.5.2. Dwell Times: Whole Face 

 
As with the antisaccade task, a 2 x 3 x 2 x 2 ANOVA analysed the mean time spent 

looking at the faces (Dwell Time), in which Face type (Angry, Neutral, Inverted), Drug 

(Placebo vs. Alcohol) and Location were repeated measures, and Social Anxiety was a 

between-subject factor.  
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There was a main effect of Drug, F(1,39)=9.09, p=.004, partial η2 =.19, reflecting that 

alcohol decreased participants’ dwell times. Social Anxiety was not significant, 

F(1,39)= 3.35, p=.07, partial η2 =.08. However, the interaction between Drug and Social 

Anxiety group was statistically significant, F(1,39)=5.38, p=.026, partial η2 =.12 

(Figure 2.18). A two-sample t-test indicated a non-significant difference in the placebo 

condition between LSA (M=771.14; SD=38.98) and HSA (763.77; SD=37.59) 

participants (t(39)= -.61, p=.54). However, there was a significant difference in dwell 

times during the alcohol condition between LSA (M=765.37; SD= 40.21) and HSA 

(M=719.62; SD=83.76) participants (t(39)=-2.21, p=.03), suggesting that the HSA 

group spent less time looking at the faces after alcohol than after placebo, whereas the 

LSA participants were similar irrespective of drug condition.  The main effect of Face 

Type was not significant, F(1,39)=8.56, p=.006, partial η2 =.18.  

 

 
 
 
 
 
 
 
 
 
 
Figure 2.18: Average dwell times (msec) looking at the face area of all stimuli after 

placebo and after alcohol by high socially-anxious (HSA) and low socially-anxious 

(LSA) participants (N=41).   
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2.5.5.3. Dwell Times: Eyes Region 

 
Mean dwell times around the eyes AOI region for angry, neutral and inverted faces 

were analysed as before.  

There was a main effect of Drug, F(1,39)=19.703, p<.001, partial η2 =.33, suggesting 

that participants spend more time looking at the eyes region under the influence of 

alcohol (M=613.76, SD= 17.68) compared with the placebo condition (M=540.98, 

SD=18.25). The main effect of Social Anxiety was not significant, F(1,39)= .64, p=.43 

partial η2 =.02. The interaction between Social Anxiety and Drug was not significant, 

F(1,39)= 1.49, p=.23, partial η2 =.04, (Figure 2.19) 

The main effect of Face Type was significant (F(1,39)= 45.33, p<.001, partial η2 =.54) 

suggesting that individuals spent more time looking at the eyes of angry (M=613.27, 

SD=19.8) and neutral (M=623.35, SD=21.27) faces, and less time looking at the eyes 

of inverted faces (M=486.48, SD=14.35). Post hoc t tests showed a significant 

difference when looking at angry eyes compared with inverted eyes (t(40) 

=6.82,p<.001), but not when looking at angry eyes compared with neutral eyes (t(40)=-
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1.44,p=.16).  The interaction between Face Type and Drug was also significant, 

F(1,39)=38.68, p<.001 partial η2 =.49, suggesting that participants spent more time 

looking at inverted eyes during the alcohol condition (M=591.52; SD=141.83) 

compared with the placebo condition (M=380.71; SD=89.72). Post hoc t test showed 

that the difference was statistically significant (t(80)=-.804, p<.001). Comparisons with 

other faces were not significant. 

 

 

Figure 2.19: Average dwell times (msec) looking at the eyes area after placebo and 

after alcohol by high socially-anxious (HSA) and low socially-anxious (LSA) 

participants (N=41).   

 

 

2.5.5.4. Dwell Times: Mouth Region 

 
 
Dwell times around the mouth region were analysed as above.  

There was a main effect of Drug, F(1,39)=39.21, p<.001, partial η2 =.5, showing that 

participants spent less time looking at the mouth region after alcohol. Social Anxiety 
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was not statistically significant, F(1,39)= .38, p=.38, partial η2 =.02.  The interaction 

between Social Anxiety and Drug was also not significant, F(1,39)=.69, p=.41, partial 

η2 =.01 (Figure 2.20). 

There was a main effect of Face type, F(1,39)= 124.43, p < 001, partial η2 =.76, 

suggesting that participants looked longer at the mouth regions of inverted faces 

(M=282.4, SD=14.2) compared with angry (M=87.18, SD=11.87) and neutral 

(M=74.07, SD=11.22) faces. The interaction between Drug and Face type was also 

significant, F(1,39)= 22.9, p<.001, partial η2 =.79, reflecting a tendency for alcohol to 

decrease significantly this effect on inverted faces (M=184; SD=162.21), compared 

with the placebo condition (M=381.34; SD=96.69). A post hoc t test showed that the 

difference was significant (t(80)=6.68, p<.001). Comparisons for other faces were not 

significant.  

 

 
 
 

 
 
 
 
 
 
 

 
Figure 2.20: Average dwell times (msec) looking at the mouth area after placebo and 

after alcohol by high socially-anxious (HSA) and low socially-anxious (LSA) 

participants (N=41).   
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2.5.5.6. Latencies 

 
Latencies, in milliseconds to the first fixation, were calculated by averaging the latency 

to the first fixation for each type of stimulus. Data were analysed using a 3 x 2 x 2 

ANOVA with Face Type (Angry/Neutral/Inverted) and Drug (Placebo vs. Alcohol) as 

repeated measures and Social Anxiety as a between-subjects factor. 

The main effect of Drug was not significant, F(1,38)=.005, p=.94, partial η2 =.01, 

suggesting that participants’ latencies were not affected by alcohol. In contrast, there 

was a main effect of Social Anxiety, F(1,38)= 4.58, p= .04, partial η2 =.11: LSA 

individuals had shorter latencies compared with HSA participants. The interaction 

between Social Anxiety and Drug was not significant, F(1,38)= .17, p=.68, partial η2 

=.01 (Figure 2.21). 
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Also, Face Type was not significant, F(1,38)=.06, p=.81, partial η2 =01. showing that 

the type of face did not affect participants’ latencies.  

 

 

Figure 2.21: Average eye movement latencies (msec) after placebo and after alcohol 

by high socially-anxious (HSA) and low socially-anxious (LSA) participants (N=41).   

 

 
 

 

2.5.6. Latencies: Antisaccade and Prosaccade  

 
 
A 2 x 3 x 2 x 2 repeated measure ANOVA was run with Drug condition (Placebo vs 

Alcohol), Face type (Angry/Neutral/Inverted) and type of task (Antisaccade vs 

Prosaccade) as repeated measures and Social Anxiety group as a between-subjects 

factor.  
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The main effect of Drug was not significant (F(1,37)=1.3, p=.26, partial η2 =.03), nor 

was Social Anxiety (F(1,37) = 1.25, p = .27, partial η2 =.95). The interaction between 

Social Anxiety and Drug was also not significant, F(1,37)=.08, p=.78, partial η2 =.03.  

The main effect of Face type was not significant, F(1,37) = .33, p= .57, partial η2 =.01. 

A significant effect of task was found (F(1,37)= 79.97, p <.001, partial η2 =.68), 

suggesting that participants had longer latencies during the antisaccade task (M= 

398.23; SD= 16.84) compared with the prosaccade task (M=298.92, SD= 10.05).  

 
 

2.6. Discussion 

 
 
The aim of this study was to investigate the effects of an acute dose of alcohol (0.65 

g/kg body weight for men and 0.57 g/kg for women) on a non-clinical sample of high 

socially-anxious participants compared to a group of less socially-anxious individuals 

using three different kinds of eye-tracking tasks. 

In contrast with previous studies that have suggested a small negative relationship 

between social anxiety and weekly drinking behaviours (e.g. Eggleston et al., 2004; 

Ham & Hope, 2005; Ham & Hope; 2007), the HSA and LSA participants did not differ 

significantly in terms of alcohol units consumed per week. Breath alcohol scores 

suggested also that participants absorbed alcohol in the same way regardless of their 

levels of social anxiety.  In contrast, HSA participants differed from LSA participants 

in terms of self-reported motives to drink alcohol. This study showed that while positive 

motives (social and enhancement) are not affected by participants’ levels of social 

anxiety, the negative motives of coping and conformity might be affected by high social 

anxiety. This is in line with previous studies (Terlecki et al., 2014; Lewis et al., 2008; 

Stewart et al., 2006) that suggest that high socially-anxious individuals self-reported 

greater coping and conformity motives (negative drinking motives) on the Drinking 
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Motivation Questionnaire, compared with low socially- anxious participants. The 

present outcomes suggest that HSA individuals are more likely to drink in social 

situations in order to cope with negative emotions and to conform with their peers. 

However, this group also reported feeling less relaxed before and after drinking alcohol, 

suggesting that alcohol fails to change their levels of relaxation. Participants reported 

feeling more alert before drinking in both conditions, but less alert especially after 

drinking alcohol. Similarly, they reported feeling more lightheaded after drinking, 

especially in the alcohol condition. Therefore, alcohol affected the self-reported 

feelings of both groups in predictable ways, suggesting that the lack of effects that 

might be observable elsewhere cannot be attributed to using a dose of alcohol that was 

too low to influence behaviour.  

In the first task, gaze patterns were analysed in relation to socially-threatening stimuli 

in people with high and low social anxiety under the effects of alcohol. In contrast with 

the initial hypothesis suggesting that HSA participants would show attentional biases 

towards angry faces, compared to LSA participants, the results showed instead that 

HSA individuals spent more time looking at all stimuli in general compared with LSA 

participants. HSA participants also showed increased dwell times around the eyes area, 

compared with LSA participants.  

The time spent looking at the stimuli increased after alcohol for all participants, in line 

with our third hypothesis, suggesting that alcohol would have an effect overall in both 

social anxiety groups. In contrast, previous studies that measured gaze patterns in HSA 

and LSA participants suggested that socially-anxious individuals have greater dwell 

times when threatening stimuli, in particular, are presented (i.e. Buckner et al., 2010; 

Lazarov et al., 2016; Shofield et al., 2011; Wieser et al., 2009; Fox et al., 2001). In this 

study, participants spent similar times looking at all stimuli, with the unusual exception 

of happy mouths compared with the neutral mouths, where participants spent more time 
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looking around the neutral mouth area. The increase in dwell times after alcohol 

consumption in all participants shows a change in attentional processes that is not 

affected by social anxiety. Overall, participants showed a difficulty disengaging their 

attention from all stimuli after consuming alcohol. These results are in line with the 

theory that alcohol might have tension-reducing properties (Conger, 1956), however, 

the findings suggest that these properties might not be selective for socially-anxious 

individuals but apply to the whole sample.  

The study also showed that two different emotional face types produce similar effects 

on HSA and LSA individuals, and this might partly be caused by the redundancy of the 

face stimuli created by the repetition of the same face stimuli over a short period of 

time. This would be in line with a previous neuroimaging study that showed a 

habituation effect in the amygdala in response to facial stimuli (Breiter et al., 1996). 

During that task, the amygdala response to different types of faces (fearful, happy and 

neutral) was shown to decline rapidly within run. In particular, evidence of habituation 

was suggested when the amygdala signal within and across runs with happy expressions 

and runs with fearful expressions (Breiter et al., 1996). In the current study, participants 

were presented with the same face set for each task in both alcohol and placebo 

sessions, and this might have caused some habituation in participants’ reactions to 

emotional and neutral stimuli. 

Another explanation for the lack of effect of the face stimulus might be the type of 

negative emotion chosen as target (angry face). We based our choice of emotional 

expressions on previous literature which tested the effect of angry and happy faces on 

socially-anxious participants (i.e. Horley et al., 2004). High socially-anxious 

individuals are generally afraid of negative evaluation and rejection from others and 

might find some facial expressions, such as disgusted or contemptuous faces, more 

threatening than angry faces. In line with this assumption, previous studies have shown 
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that socially-anxious individuals can be particularly sensitive to disgusted and 

contemptuous faces (Amir et al., 2005; Stein et al., 2002), and can take less time to 

recognise sad (Leber et al., 2009), fearful (Leber et al., 2009) or disgusted expressions 

(Montagne et al., 2006).   

The importance of the role of attention in social anxiety and alcohol use disorders is 

supported by several theories (Clark and Wells, 1995; Rapee and Heimberg, 1997; 

Sayette, 1993; Steele and Josephs, 1990; Bacon and Ham, 2010) that suggest that 

attention is involved in the development and maintenance of the disorders. In the 

current study, alcohol consumption seemed to change attentional biases in all 

participants, suggesting that alcohol does not have a selective effect on social anxiety. 

These results are in contrast with a previous study that investigated the effects of 

alcohol on the processing of emotional faces in socially-anxious individuals using a dot 

probe paradigm (Stevens et al., 2010). The difference in results might be due to the 

characteristics of the sample: in their study, Stevens et al., recruited a clinical sample 

of 40 socially-phobic patients compared with 40 controls, while this study (like many 

others) used a sample of non-clinical socially-anxious people, allowing better 

generalisation to the wider population.  

 

This study involved the use of a dot probe task to measure eye movements rather than 

reaction times. However, this task also allows the assessment of attentional biases by 

analysing the differences in response times towards probes that replace emotional 

stimuli compared to probes that replace neutral stimuli. If the reaction times are shorter 

for the trials where probes replace threatening (angry) faces, it suggests that attention 

has been drawn towards that stimulus type (Bar-Haim et al., 2007; Mogg and Bradley, 

1998). Overall, reaction times were slower under the effect of alcohol. This might be 

caused by the tendency of participants to perform slower in order to compensate for 
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reductions in accuracy after drinking (Ahmadi et al., 2013; Stevens et al., 2010; 

Marczinski et al., 2007; Cox et al., 1999). However, HSA individuals did not respond 

significantly differently from the LSA group, and the type of stimulus did not affect 

performance. Previous studies have suggested that socially-anxious individuals 

produce significantly slower reaction times to threatening faces when stimuli are 

presented for shorter times (i.e. 100 ms; 500 ms; Cooper et al., 2006). A systematic 

review conducted by Bantin et al. (2016) compared outcomes from 10 studies that 

involved performance on a dot probe task comparing anxious and non-anxious 

individuals: the studies differed in their presentation times. Bantin et al. (2016) showed 

that in socially-anxious individuals there is a vigilance effect towards threatening faces 

when the duration of the stimuli on the screen is between 200 ms and 1000 ms. Weierich 

et al. (2008) proposed an explanation for this effect and suggested that in socially-

anxious individuals, initial attention might be captured by threatening targets at the 

early stage of the stimulus presentation time (first 500 ms) (Weierich et al., 2008). 

These hypotheses have been supported by results from a neurobiological study (Davis 

& Whalen, 2001), which showed an association between vigilance towards social 

threats and amygdala activation in socially-anxious participants, but this effect 

decreased due to habituation during longer presentation times. In conclusion, in order 

to assess initial attentional processes, Bantin et al. (2016) suggested using a presentation 

time of 500 ms. The current study focused primarily on the assessment of gaze patterns 

in socially-anxious individuals under the effect of alcohol, and for this reason, a 

presentation time of 1500 ms was used. The results showed that attentional biases are 

not apparent at exposure durations of 1500 ms, suggesting that participants’ attentional 

focus is switched at least once and they might have changed their attention from the 

emotional stimulus to the neutral face before the probe appearance (Weierich et al., 

2008). Eye tracking studies in support of this explanation suggest that participants 
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might shift their attention 350 ms after stimulus onset (Garner et al., 2006b). In this 

study, alcohol slowed reaction times in general, but there was no interaction between 

alcohol and social anxiety, suggesting that all participants were affected in the same 

way by alcohol (Grattan-Miscio et al., 2005; Schweizer et al., 2006; Gilbertson et al., 

2010).  

 

Task two involved the use of an antisaccade task to examine gaze patterns with socially-

threatening stimuli among socially-anxious individuals after alcohol or placebo. In this 

task, participants were instructed to look away from the target location, in other words 

to inhibit a reflexive response and “reprogram” a new voluntary process. Participant 

eye movement data were recorded after consuming an alcoholic or a placebo drink; 

three types of stimuli were presented: angry, neutral and inverted faces. The first 

measure analysed was the average number of errors made by participants. Errors were 

increased by alcohol consumption. Both groups (HSA and LSA) showed impairments 

in inhibiting eye movements towards the angry face, especially after alcohol 

consumption, compared to neutral and inverted faces. Results indicated that emotional 

faces attract the participants’ gaze, even when the instructions given were to look away 

from the stimuli. The initial hypothesis was that socially-anxious participants should 

have been more distracted and increased their error rates with angry faces relative to 

neutral faces. The results support just part of the hypothesis: the emotional face had an 

effect regardless of the participants’ levels of social anxiety. Overall, participants found 

it more difficult to efficiently inhibit responses when presented with emotional stimuli 

such as an angry face. Accordingly, alcohol seems to affect participants’ attentional 

control mechanisms, and the allocation of attentional resources to the threatening 

stimuli increases after alcohol consumption. In contrast with the vigilance hypothesis, 

socially-anxious individuals did not differ from low socially-anxious participants in 
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time spent looking at the emotional face (e.g. Eysenck, 1992; Matthews, 1990). 

Although the study’s outcomes are in line with the findings of Crevits et al. (2000), 

which suggested that alcohol increased error rates, it seems to contradict findings from 

Vorstius et al (2008), and Blekher et al. (2002), both suggesting that error rates in the 

antisaccade and prosaccade tasks are not affected by moderate alcohol intoxications. 

The current findings also contradict Vassallo and Abel (2002) and Khan et al. (2003), 

which reported a decrease in error rates after alcohol consumption. The difference in 

outcome might be attributed to the sample characteristics: in the study by Vassallo et 

al., they recruited seventeen males to perform the antisaccade task. Moreover, the 

alcohol dose was lower (0.44 mL/kg) compared to our study (0.65 mL/kg). In the study 

by Khan et al., only eight males were recruited for their experiments, compared with 

our much larger sample, which was primarily females. Furthermore, participants’ error 

rates increased in both tasks when the stimuli were upright faces compared with the 

inverted face, suggesting that normal faces generate a stronger involuntary or voluntary 

saccadic orienting response. This is in line with previous studies that used inverted faces 

as a comparison stimulus and found that visual properties of the target can influence 

individuals’ error rates (Valentine 1988; Gilchrist et al., 2006). The recognition of 

upright faces might induce an increase in the stimulus-related activity and therefore, a 

higher chance to commit an error. This suggests that the error could also be visual-

attentional and not just motoric (Gilchrist et al., 2006).  

In the present study, the lack of a social anxiety-related effect on error rates suggested 

that performance accuracy was not affected by anxiety. This might be caused by the 

design of the tasks: the antisaccade and the prosaccade tasks were performed by 

individuals in separate blocks (firstly, participants were shown with 144 antisaccade 

trials; secondly, participants were asked to perform a dot probe task; and thirdly, 

participants were shown with 144 prosaccade trials). Previous studies that have used a 
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mixed-task design (antisaccade and prosaccade trials are shown during the same task 

block) have suggested that the task switching requires participants to allocate 

attentional resources differently, which might be affected more by anxiety during the 

performance (Ansari et al., 2008; Bishop et al., 2007). According to Ansari et al. (2007), 

their findings support the assumption of ACT, suggesting that anxious individuals have 

more difficulties exercising efficient top-down attentional control to distribute 

attentional resources according to task demands. The present study did not show an 

anxiety effect and this might be caused by the fact that tasks were performed separately 

and did not require a challenging task demand; participants had more time to get used 

to the task and adjust their performance during the task duration.  

The second measure analysed was dwell time (the average time spent looking at the 

areas of interest) on the stimuli when participants made an error and failed to look in 

the opposite direction from the targets. In fact, in this antisaccade task, participants 

were instructed to make an involuntary saccade away from the stimuli. The outcomes 

indicated that in the alcohol condition, when participants did not look away, HSA 

individuals spent more time looking at angry faces compared with the LSA group. HSA 

participants have more difficulty disengaging attention from the targets after consuming 

an alcoholic beverage. Alcohol seems to increase all participants’ dwell times for all 

types of faces.  

The findings from the analysis of the eyes region supported in part the initial 

hypothesis: social anxiety did not affect participants’ dwell times, and both social 

anxiety groups looked longer at angry eyes compared to neutral and inverted eyes. An 

antisaccade task requires participants to look away from stimuli and consequently to 

suppress an involuntary eye movement. Here, alcohol seemed to slow participants’ eye 

movements and to increase fixation patterns around the three targets. Participants are 
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better able to look away from the stimuli after placebo, thus following the instructions 

given at the beginning of the task.  

The final measure analysed was participants’ eye movement latencies. This measure 

represents the ability to process efficiently, and according to the attentional control 

theory, anxiety should impair this function (Eysenck et al., 2011).  However, social 

anxiety did not affect latencies, and nor did the different facial expressions. In line with 

previous work, which reported that alcohol can impair oculomotor functioning, the 

present findings indicated that antisaccade latencies were significantly prolonged by 

alcohol, suggesting that alcohol might disrupt motor preparation in both HSA and LSA 

individuals (Vorstius et al., 2012; Roche et al., 2010; Khan et al., 2003; Bleckher et al, 

2002). These outcomes suggest that social anxiety does not interact with alcohol to 

affect oculomotor functioning, since HSA and LSA participants are similarly affected 

by alcohol.  

Task three involved the use of a prosaccade ttask to examine socially-anxious 

participants’ gaze patterns in response to threatening stimuli, and how they are affected 

by alcohol. In this task, participants were required to make a reflexive saccade towards 

an appearing target. For the prosaccade task, an error happens when the participant’s 

first fixations are directed away from rather than towards the stimulus. Participants’ 

error rates increased on neutral and inverted faces compared with angry faces, 

suggesting that participants displayed a tendency to be more accurate for angry faces. 

This is in line with previous research which showed an enhancement in the detection 

of angry target faces (Fox et al., 2000). The earlier study suggested an adaptive 

explanation for this effect: an efficient visual system needs to “be fast at detecting 

potential threat and to maintain attentive processing in the location of threat once it has 

been detected” (Fox et al., 2000). However, analogously with the antisaccade task, 

social anxiety did not affect participants’ error rates. Alcohol increased overall error 
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rates for neutral and inverted targets, suggesting that participants were more likely to 

look away from faces when neutral and inverted targets were shown on the screen and 

more likely to look at the stimuli when angry faces appeared. These results are in 

contrast with previous research suggesting error rates are not affected by moderate 

alcohol intoxication (Vorstius et al., 2007; Blekher et al., 2002). The second measure 

recorded (dwell times) confirmed these outcomes for error rates: all participants spent 

significantly more time looking at angry faces, compared with neutral and inverted 

stimuli, suggesting that the participants’ attention was generally more attracted to 

emotional faces. Alcohol seemed to reduce participants’ dwell times when looking at 

faces. HSA participants spent more time looking at faces after drinking a placebo 

compared with LSA participants. In contrast, alcohol increased dwell times when 

participants looked at the eyes regions. When looking at mouths, participants spent 

significantly more time looking at inverted mouths compared with angry and neutral 

mouths. This was perhaps understandable since the mouths of inverted faces were 

effectively placed in the same screen position as the eyes for the neutral and angry 

faces, suggesting a tendency to look in the eye region of faces in general. These results 

contrast with the initial hypothesis that HSA individuals would differ from LSA 

participants in avoiding the eye region. In contrast, the findings showed that social 

anxiety did not affect participants’ dwell times or the regions they looked at.  

When analysing the antisaccade and prosaccade tasks separately, neither alcohol nor 

type of stimulus influenced participants’ prosaccade latencies. In contrast, social 

anxiety did affect participants prosaccade latencies: LSA participants had shorter 

latencies compared with HSA participants, reflecting a tendency for low socially-

anxious participants to initiate saccades more quickly towards stimuli and therefore, 

faster reaction times towards faces. This is in contrast with previous literature that 
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reports a lack of anxiety effect in prosaccade latencies (Sluis et al., 2017; Weiser et al., 

2009).  

 
A limitation of this study is that a relatively small sample size was used, based on the 

typical sample sizes used in previous, analogous studies. A more appropriate method 

for deriving sample size would have been via power analysis, incorporating estimates 

of the effect size for the critical interaction (Drug x social Anxiety) that was tested 

throughout. Post-hoc power analyses were conducted using G*Power as a way of 

estimating an appropriate sample size for this study (Faul et al., 2007). The most closely 

comparable study was by Moutinho and colleagues (Moutinho et al., 2021), which 

investigated social anxiety and eye tracking, albeit that alcohol’s effects were not tested. 

Moutinho et al. (2021), with an effect size of r = .061, α = .05 and power = .80, the 

expected sample size would have been 36 participants, but they used a sample size of 

28 participants. However, the interaction was not significant, so it is difficult to estimate 

sample sizes on the basis of this. It is difficult to find in the literature other examples of 

effect sized that tested similar interactions. The findings of this study showed that the 

interactions between social anxiety and alcohol had an effect size that ranged between 

.11 and .13. Despite a relatively small sample size we have significant results between 

high socially-anxious and low socially-anxious participants. Larger sample sizes may 

increase the power to detect group differences in some of the measures we tested.  

 

2.6.1. Conclusion 

 
An acute dose of alcohol impaired overall performance in all three tasks, by increasing 

the eye tracking errors made by participants, regardless of their level of social anxiety. 

In task one, social anxiety affected participants’ eye movements by increasing the time 

spent looking at face stimuli overall. In task two, HSA participants spent more time 

looking at faces only after drinking alcohol, while in task three, HSA participants spent 
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more time looking at faces after placebo than after alcohol. In task one there was a lack 

of effect of the type of face (emotional expressions); in tasks two and three there was 

an effect on participants’ performance under the influence of alcohol when emotional 

faces were displayed. The findings suggested that all participants produced prolonged 

dwell times with angry faces.  

According to the Attention Allocation Model (Steel et al., 1990), alcohol reduces 

attentional capacity during the performance of an activity and therefore, socially- 

anxious individuals would allocate more attention to the salient activity, reducing the 

capacity for anxious or stressful thoughts during the situation. In contrast with the 

theory, the findings overall do not show selective effects of alcohol on socially-anxious 

individuals, but instead show effects on both groups overall, suggesting a general effect 

of alcohol on individuals’ cognition and performance. Furthermore, the AAM model 

differentiates between high demand activity (for example, the antisaccade task) and low 

demand activity (for example, the prosaccade task), suggesting that individuals with 

social anxiety might show more of a response to threat when performing the low 

demand activity compared with the high demand activity. However, the current 

findings are also in contrast with this assumption, as there was no effect of social 

anxiety in either task.  

Overall, the effects of social anxiety and alcohol on eye tracking measures (reflecting 

attention) were limited. It was therefore decided to look at other cognitive processes, 

not involving eye tracking, but that have been shown to be altered in social anxiety and 

that might be affected by alcohol. In this context, a focus of recent interest has been on 

decision-making processes in people with social anxiety, and how these processes are 

affected by alcohol. The next chapter explores decision-making in this way using tasks 

other than eye tracking. Additionally, a new dot-probe task was included as follow-up 

to task 1, in order to test whether attentional bias related to social anxiety can be shown 
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(and modified by alcohol) using a more conventional dot-probe paradigm with shorter 

stimulus presentation (Chan et al., 2002; Egloff et al., 2003; Mogg et al., 1999; Macleod 

et al., 1986). 

 

 
 

 

 

 

 

 
 

Chapter 3 
 

(Tasks 4 – 6) 
 

Effects of an acute dose of alcohol on decision-making and attention 
in people with social anxiety disorder 

 

 

3.1. Introduction 

 

Tasks 1-3 were conducted in order to investigate how eye movements in socially-

anxious and non-socially-anxious people are affected by alcohol when they are 

presented with stimuli that might be considered highly-salient to socially-anxious 

people. While the tasks in the previous study measured attention via eye 

movements,  the current  study  investigated the effects of a similar amount of alcohol 

on decision-making processes in HSA and LSA participants. Additionally, this study 

also tested attentional bias for threatening stimuli in SA/LSA participants using a more 

conventional dot-probe reaction-time task than the one used in the earlier eye tracking 

study (task 1). As in the previous chapter, for this series of tasks it was expected that 
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HSA and LSA participants would exhibit different decision-making behaviours in a 

non-drug (placebo) condition, since HSA participants will allocate attentional resources 

differently compared to LSA participants, especially when threat-related stimuli are 

presented. However, alcohol is expected to reduce this disruptive effect in HSA 

participants, so the performance difference between the two groups should be 

attenuated after the consumption of alcohol.  

The studies reported in this chapter examined the effects of alcohol on three cognitive 

tasks, two of which tested decision-making (modified IOWA task, game of dice task) 

and one of which tested attentional bias via a conventional dot-probe procedure. The 

dot-probe task was conducted to test whether shortening the stimulus presentation time 

(relative to the previous study) allowed an attentional bias to be detected (it might then 

be altered by alcohol in HSA participants). The modified IOWA task was used to 

measure decisions under conditions of ambiguity, whereas the game of dice task was 

to measure decision-making in a situation with explicit rules. 

 
3.1.1. General anxiety, Social anxiety and decision-making  
 
Previous research has shown how individuals with GAD tend to allocate working 

memory capacities and attentional resources in order to seek cues of possible future 

losses (Mathews & MacLeod, 1985; Mogg & Bradley, 1998; Borkovec, 2002; 

Borkovec, Alcaine, & Behar, 2004; Borkovec & Sharpless, 2004; Hayes, Hirsch, & 

Mathews, 2008). Mueller et al. (2010) investigated individuals’ sensitivity to future loss 

and reward in participants with GAD and in controls by using a decision-making 

paradigm. Their outcomes suggested that individuals with GAD learned significantly 

faster than participants without GAD to avoid selections on a task associated with long-

term loss, indicating that generally-anxious individuals adopt different learning 

strategies that are more future-oriented (Mueller et al., 2010).   
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These studies were conducted on individuals with GAD; however, the effects might be 

different for individuals with SAD or high levels of social anxiety. According to the 

American Psychiatric Association, social anxiety may influence individuals’ 

perceptions of the risks and benefits of particular situations involving social 

interactions. This effect on risk/benefit perception might influence a socially-anxious 

individual’s propensity toward risky decision-making and risk-taking (APA, 2000). A 

large number of studies have investigated socially-anxious individuals’ behaviours that 

involved decision-making processes. Beidel et al. (1998) reported that socially-anxious 

people are typically characterised by shyness, inhibition and risk aversion (Beidel & 

Turner, 1998). Consequently, people with social anxiety might avoid exposure to risky 

situations, like attending certain social events (Myers et al., 2003) or joining substance-

using peer groups (Fergusson et al., 1999). When socially-anxious people choose to 

avoid a certain situation, they are often aware of the missed opportunities and lost 

benefits (Kashdan et al., 2008). For example, a person with social anxiety might avoid 

a job interview even if s/he is aware of the potential lost benefit for his/her career. 

Socially-anxious individuals then face a conflict of opposite choices: the avoidance of 

the situation to reduce anxiety versus  approaching it to gain the benefits from the same 

situation. Stein and Paulus (2009) define pathological avoidance as a dysfunctional shift 

toward avoidant decisions. A loss of benefits is the result of this shift.  

According to other studies, however, socially-anxious individuals might also show the 

opposite characteristics to the ones described above, such as disinhibition or risk-prone 

behaviours (Buckner et al., 2006; Erwin et al., 2003; Hanby et al., 2012; Kashdan et al., 

2008; Kashdan et al., 2010; Kashdan et al., 2009; Rounds et al., 2007; Schneier et al., 

2010). Kashdan et al. (2008) investigated the relationship between social anxiety and 

different appraisals for particular situations of social interactions and risk-taking 

behaviours by asking socially-anxious and non-anxious participants to rate 51 social 
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events which also involved risk-taking behaviours. Their findings showed that HSA 

individuals evaluated risk-taking activities as to be avoided but also as having the 

potential to satisfy curiosity and advance their social status, suggesting that unwanted 

anxious reactions might co-exist with the recognition of reward incentives (Kashdan et 

al., 2008). Feelings of anxiety and curiosity might be evoked through exposure to 

challenging and new situations (e.g. meeting new people, risk-taking sports); these 

potential incentives are suggested to evoke intense curiosity in socially-anxious people 

who show exploratory responses (Kashdan, 2004; Silvia, 2006; Spielberg & Starr, 

1994). For a socially-anxious person, the engagement in risky behaviours is associated 

with a feeling of reward, and consequently it might become a strategy to appear more 

socially attractive to other people (Baumeister & Tice, 1990; Gilbert, 2001). Stein and 

Paulus (2009) called this effect of approach and avoidance, the ‘Yin and Yang’ of 

anxiety disorders.  There is a neurobiological explanation for this coexistence: 

norepinephrine and dopamine are respectively involved as important modulatory 

neurotransmitters in reward- and fear-related processes (Stevens et al., 2014). 

Dysfunction of these neurotransmitters systems may cause specific symptoms, such 

as  emotional numbing or hyperarousal and sensitization (Stein and Paulus, 2009).  

Previous research has shown that individuals who abuse alcohol show difficulties in 

decision-making and make more risky decisions compared with non-alcohol abusers 

(Bechara & Damasio, 2002). Laboratory studies have produced similar findings in 

social drinkers after an acute dose of alcohol. For example, Lane, Cherek, Pietras & 

Tcheremissine (2004) conducted a study in which participants were required to perform 

a risk-taking task and choose between two responses (defined as risky and non-risky) 

after consuming either placebo, 0.2, 0.4, or 0.8/kg alcohol. Their findings showed that 

participants were likely to repeat risky responses after consuming an acute dose of 

alcohol (Lane et al., 2004). A possible explanation is provided by the evidence that 
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alcohol influences executive functions (such as working memory, response inhibition 

and attentional set shifting; Abroms, Fillmore & Marczinski, 2003). 

 
Behavioural economists have demonstrated that there is a tendency among people to 

have an aversion towards ambiguity. This assumption has been supported by several 

neuroimaging studies that explored the brain areas activated during decision-making 

processes in situations involving risk and ambiguity (Volz et al., 2005; Krain et al., 

2006; Yoshida and Ishii, 2006). These studies suggested that the regions activated in 

situations in which the individual is encoding the level of uncertainty are the amygdala, 

the striatum and the orbitofrontal cortex (OFC). In contrast, the brain area involved 

when individuals are inhibiting the impulsive aversion to ambiguity and when they are 

analysing the context to determine the uncertainty is the lateral prefrontal cortex. 

Furthermore, the regions activated during the estimation of  possible future risky 

outcomes are the posterior parietal cortex and the dorsal striatum (Hsu et al., 2005; 

Huettel et al., 2006). Neuroimaging studies have also investigated the relationship 

between addictions and decision-making. After a period of abstinence, people with 

addictions might show behavioural pathologies (Kalivas and Volkow, 2005). Chronic 

dependence patients frequently show neurological disorders, such as ataxia, 

visuospatial disorganisation and executive dysfunction (Scheurich, 2005; Sullivan and 

Pfefferbaum, 2005). A considerable number of studies found evidence of impaired 

decision-making in patients with alcohol dependence.  

Over the last 20 years, the IOWA Gambling task (IGT; Bechara et al., 1994) has been 

used widely in the field of decision-making and as a tool for clinical assessment (Dunn 

et al., 2006; Bechara, 2007). During the IGT task, participants are typically instructed 

to maximise winning while choosing repeatedly - 100 times - a card from 4 decks. Each 

card indicates a net gain or a loss of money. The key manipulation lies on the four 

decks: two of them are programmed to be advantageous and ‘good’ in the long term 
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(small winnings but with an overall net gain of money), and two of them are designed 

to be disadvantageous and ‘bad’ in the long term (bigger winnings but even bigger 

losses, with an overall loss of money). The challenge of the game lies in tracking the 

overall yield from each of the four decks. Previous research that examined the neural 

substrates underlying decision-making and reward processes showed that delay-

discounting tasks measuring impulse control and intertemporal choice in decision-

making situations are associated with immediate reward (Wittman et al., 2008). Several 

studies have shown that alcohol-dependent patients select more choices related to future 

loss compared to controls (Mazas et al., 2000; Kim et al., 2003; Fein et al., 2004; Dom 

et al., 2006b; Loeber et al., 2009; Miranda et al., 2009; Salgado et al., 2009). Early-

onset alcohol dependent patients show a preference to select cards from decks 

associated with immediate reward but also associated with greater loss in the long term 

(Dom et al., 2006a; Bickel et al., 2007). The underlying psychological mechanism for 

the extensive decision-making deficits has been investigated in alcohol dependence 

(Robinson and Berridge, 2003). Individuals with alcohol dependence showed an 

impairment in the executive functions and an excessive attribution of motivational 

salience to reward that might cause anomalous decision-making processes (Fein and 

Chang, 2008). Kim et al. (2011) investigated the behaviours of alcoholic patients while 

they were performing the IGT and the Game of Dice task (GDT; Brand et al., 2005). 

The GDT is a gambling task that provides within the instructions explicit rules about 

the risks associated with each choice that participants are required to make (Brand et 

al., 2005). Their findings suggested an overall capacity on the IGT to learn from the 

previous selections to guess the probability distributions of each deck. However, 

individuals with alcohol-dependence showed poor performance on the later IGT trials 

and on the GDT, compared to controls, suggesting that individuals with alcohol 

dependence might have a different sensitivity to reward and punishment (Gul and 
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Pesendorfer, 2005). Based on these findings, the authors suggested that there is biassed 

attribution of motivational salience in people with alcohol dependence during low IGT 

performance. In line with these assumptions, previous literature suggested that alcohol-

dependent patients may be more sensitive to reward and towards the stimuli predicting 

it. This may be one of the factors that leads to compulsive and persistent drug-taking 

(Kalivas and Volkow, 2005; Leland and Paulus, 2005; Hyman et al., 2006; Bjork et al., 

2008; Fein and Chang, 2008). Additionally, neuroimaging studies also showed that 

executive functions (e.g., working memory, response inhibition and cognitive 

flexibility) might be compromised in alcohol dependent individuals, causing 

anomalous decision-making compared to healthy individuals (Noel et al., 2007; 

Verdejo-Garcia et al., 2007b). In summary, previous research has extensively explored 

the mechanisms underlying IGT performance in alcohol dependent individuals; 

however, much less is known about the effects of alcohol on healthy individuals while 

performing the IGT. One such study was by Balodis et al. (2006), who investigated 

whether acute alcohol intoxication produced impaired decision-making by participants 

while performing the IGT and a task measuring impulsivity, the Newman Perseveration 

task (NT). The first 46 participants were not informed about the real aim of the study, 

instead, they were told that the project was examining the effects of alcohol on memory 

and that the two tasks were used as ‘distractors’ tasks. This group received a simplified 

version of the instructions. In contrast, the last 86 participants were informed that the 

study was measuring the effects of alcohol on decision-making processes and received 

full instructions about the two tasks. Participants who were instructed about the real 

purpose of the study performed significantly better than participants who believed that 

the card games were ‘distractor’ tasks. However, both groups had increased scores 

regardless of either knowledge level or intoxication level. Their outcomes implied that 

the performance of intoxicated and sober participants did not differ, suggesting that 



 

 119 

there are other individual characteristics (such as personality traits) that might play a 

more important role in decision-making processes (Balodis et al., 2006).  

Gilman et al. (2012) investigated the effects of intravenous alcohol on risky decision-

making, suggesting that participants who experience less sedative and more stimulatory 

effects of alcohol show an increase in risky choices. In the same study, significantly 

greater activation in the striatum was visible under the effect of alcohol, while 

participants were making risky choices compared with the safe choices 

condition.  These outcomes suggested that, during a decision-making process, alcohol 

might influence risk-taking behaviours by activating the brain regions involved in 

reward and might impair the response to positive and negative feedbacks (Gilman et 

al., 2012). Additionally, studies have suggested that heavy drinkers are more likely to 

take risks after drinking and to report stimulant rather than sedative effects under the 

influence of alcohol (King et al., 2002; Goudriaan, Grekin & Sher 2007; Yan & Li 

2009; Huang, Jacobs & Derevensky 2010).  

In summary, there are overlaps between the brain structures involved in social anxiety, 

decision-making and alcohol’s effects . The cerebellum, the neocortex (especially the 

frontal lobes) and the limbic system are the brain areas widely considered to be  most 

vulnerable to alcohol’s effects during the performance of tasks involving decision-

making processes (Moselhy et al., 2001; Oscar-Berman et al., 1993; Sullivan, 2003). 

Those regions are the same as the ones  activated during related cognitive tasks (e.g. 

the dot probe task and the IGT) which involve attention and decision-making processes 

(Xiangrui Li et al., 2010; Mueller et al., 2010).  Neuroimaging studies have also shown 

that socially-anxious individuals present neural activation to threat-provoking stimuli 

over the temporal and frontal cortices as well as limbic structures (Frick et al., 2014).   
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3.1.2. Emotions and decision-making  
 
Several studies have explored the role of emotions when making decisions (e.g. 

Bechara et al., 1997; Loewenstein et al., 2001), suggesting that socially-anxious 

individuals might show biases in their decision-making processes and avoidance 

behaviours compared to non-socially-anxious individuals. For example, the somatic 

marker theory (Damasio et al., 1991) suggests that decisions are influenced by the 

emotional responses (defined also as “gut feelings”or as “embodied markers”) activated 

in the decision-making process. These emotional responses can also be associated with 

specific choices. Different studies explored these mechanisms using the IGT or related 

paradigms and have often measured skin conduction responses (SCRs) as predictors (or 

correlates) of decisions (Bechara et al., 1997; Suzuki et al., 2003; Lawrence et al., 2006; 

Starcke et al., 2009; Pittig et al., 2014). Additionally, physiological responses have 

often been shown to be related to the processing of facial expressions, and in particular 

of angry faces (Johnse et al., 1995; Stein et al., 2002; Springer et al., 2007; Anokhin 

and Golosheykin, 2010; Alpers et al., 2011). 

Pittig et al. (2014) combined the features of benefit and loss conflict to investigate 

behavioural avoidance as a decision-making process. The authors created a new 

experimental paradigm based on the IOWA gambling task (Bechara et al., 1994, 2000). 

The new experimental paradigm involved a modified gambling task, which included 4 

decks of cards showing angry and happy faces instead of numbers. The choice of 

threatening facial expressions was based on the assumption that facial expressions can 

cause greater emotional responses in socially-anxious individuals compared with non-

socially-anxious people (see Chapter 1, pp. 54). Previous research showed how 

emotional facial expressions are processed preferentially and result in specific 

behavioural responses (e.g., Alpers and Gerdes, 2007; Bublatzky et al., 2014b; 

Eisenbarth et al., 2011; Gerdes et al., 2012; Neumann et al., 2014). A confrontation 
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with angry faces compared to happy faces may trigger avoidant decisions in socially-

anxious individuals (Horstmann, 2003; Marsh et al., 2005; Seidel et al., 2010). 

Moreover, previous studies have also looked at the effects of alcohol on face 

processing, showing that alcohol may have an emotion-specific effect only on angry 

faces (Khouja et al., 2019). 

Evidence of how angry facial expressions may influence decision-making processes in 

healthy individuals is provided by studies that associated rewards and losses with facial 

expressions (Averbeck and Duchaine, 2009; Furl et al., 2012). In these studies, 

participants were asked to select which emotional expression – between angry and 

happy faces - yielded more frequent rewards. Their findings showed that participants 

selected more happy faces even when the angry faces gained more wins (Averbeck and 

Duchaine, 2009). Pittig et al., (2014) conducted a study using the IGT paradigm in 

which the cards were represented by either angry faces (linked with advantageous 

choices) or happy faces (linked to disadvantageous choices) to assess whether socially-

anxious participants showed particular biases in decision-making processes caused by 

emotional expressions, compared to non-socially-anxious individuals. In their study, 

levels of social anxiety and social avoidance were assessed using the Liebowitz Social 

Anxiety Scale. Initially, both groups made fewer advantageous choices (linked with 

angry faces), suggesting that all participants avoided the desks with angry facial 

expressions at the beginning of the task. Participants that scored higher on the social 

avoidance scale showed more avoidant decisions than the other group during the early 

stages. However, this effect was limited to the beginning of the task, when the 

contingencies were still unknown. Towards the end of the task, there was no effect of 

social avoidance, suggesting that all participants learned to play the game effectively, 

by selecting the advantageous cards regardless of the facial expressions linked with 

them.  Their findings suggested that angry facial expressions may have a different effect 
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on rational decisions in socially-anxious individuals compared to non-socially-anxious 

individuals and that those avoidance behaviours were not triggered by threatening faces 

in socially-anxious individuals, confirming the assumption that social anxiety is a 

“multidimensional construct with multiple stimuli and cognitive processes as potential 

triggers for anxious responses” (Hofmann et al., 2004; Bögels et al., 2010).  

In addition to the IGT, the Game of Dice Task (GDT; Brand et al., 2005) has frequently 

been used in a laboratory setting to measure risky decision-making. During this task, 

similar to the IGT, participants are instructed to maximize their winnings, but in this 

case by guessing the number total that results from the throwing of two dice. In contrast 

with the IGT, in the GDT participants are presented explicitly with the amount to be 

won or lost that is associated with each choice.  

These two tasks are frequently used together because while in the IGT participants are 

required to choose under ambiguity, in the GDT participants are informed from the start 

of the task about the risks and benefits associated with each selection. Therefore, the 

combination of the two tasks might help us to understand if a poor performance on 

decision-making tasks is caused by a generic decision-making impairment or an 

information sampling impairment. However, there is not much evidence about the 

effect of social anxiety (or anxiety more broadly) on the GDT, and the few clinical 

studies to date have reported contradictory results regarding the GDT and risky 

decision-making. According to Drechsler et al. (2008), individuals with attention-

deficit hyperactivity disorder (ADHD) made more risky choices than controls when 

performing the task. In contrast, in another study, participants with obsessive-

compulsive disorder (OCD) – often associated with anxiety - did not perform the GDT 

differently from healthy participants (Starcke et al., 2010). Zhang et al. (2015) reported 

that anxiety affected ambiguous decision-making (IGT), but not risky decision-making 

(GDT). However, according to a more recent study conducted by the same author, 
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participants with anxiety tended to be less risk-seeking than low anxious participants 

when performing the GDT (Zhang et al., 2017). The GDT is an important tool as it is 

used to simulate decisions under risk and participants are supposed to conduct a cost-

benefit analysis and calculate the expected utility across the task in order to optimise 

their performance (Brand et al., 2007). Recently, the IGT and the GDT have been tested 

together on participants exhibiting problem drinking and at-risk gambling involvement 

after either consuming placebo or alcohol (Vera et al., 2018). Alcohol affected 

participants’ performance on the IGT but not on the GDT, suggesting an intoxication 

effect only on the task in which participants are not instructed about the gains and the 

losses during their performance. However, the researchers associated the lack of an 

alcohol effect on the GDT with the timing of the alcohol administration; participants 

performed the GDT 40 minute after drinking alcohol, when alcohol concentration levels 

were declining (Vera et al., 2018). As noted, the IGT has been modified with an 

emotional component in some previous studies to measure decision making in 

particular groups of participants, when emotional stimuli are present. The task has been 

presented with the original GDT, not modified to include an emotional element, to 

measure risky behaviours more broadly in the same group of participants (Turner et al., 

2018; Pittig et al., 2014). For example, Turner et al. (2018), measured impulsive 

decision making in sexual offenders used a modified IGT showing emotional pictures 

(child images) combined with the standard GDT. His findings showed an effect on the 

IGT but not on the GDT, suggesting an effect on decision making triggered by the 

presence of sexually relevant cues, but not a generic decision-making deficit (Turner et 

al., 2018). In this study, decision-making and the acute effects of alcohol were analysed 

in HSA and LSA participants using a modified version of the IGT and the standard 

GDT. The aim was to test if social anxiety and alcohol affect decision-making processes 

under conditions of risk and ambiguity. The IGT included an emotional component - 
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four cards displaying different emotional expressions - to test whether socially-anxious 

individuals would show different decision-making strategies for different facial 

expressions compared to low socially-anxious participants. The GDT was used as a 

comparison task, as is commonly the case, to test for generic deficits in decision-

making behaviours in situations where the costs/benefits are made explicit (e.g. as 

in  Turner et al., 2018; Zhang et al., 2017; Liebherr et al., 2017;  Pittig et al., 2014; 

Zhang et al., 2011). The task necessarily cannot easily be modified to include a social 

or emotional stimulus component, although the presence of the experimenter inevitably 

introduces an expectation of social evaluation. 

Additionally, for task 5, a dot probe paradigm was used to measure attentional biases 

under the influence of alcohol in socially-anxious and non-anxious individuals. Task 1 

(Chapter 2) integrated a dot probe paradigm with eye tracking technology primarily as 

a way of generating eye movements as indicators of how attention is allocated. Because 

the critical interest was in analysing eye movements rather than reaction times, the 

study adopted a standard stimulus presentation time of 1500 ms for participants to look 

at the faces and their features. Alcohol impaired reaction time, but no effect of anxiety 

group or face type on attentional bias was found from the dot-probe reaction time 

scores. This is in line with studies that used similar stimulus presentation times and did 

not find attentional biases in socially-anxious individuals (Weierich et al., 2008). In 

contrast, a number of other studies have observed a consistent vigilance effect at shorter 

stimulus durations, suggesting that social anxiety might enhance early perceptual facial 

processing (i.e. Chen et al., 2002; Egloff & Hock, 2003; Macleod, Mathews, & Tata, 

1986; Mogg & Bradley, 1999).  

As mentioned in the previous chapter, research that has investigated attentional biases 

in anxious participants using face stimuli presented for either at 500 ms or 1.250 ms, 

has shown that high trait-anxious individuals performed differently compared with 
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controls when stimuli were shown at 500 ms, suggesting that attentional vigilance for 

threat in anxious participants was apparent at the short stimulus duration but it was less 

apparent at longer time intervals (Bradley et al., 2010). In this study, consistent 

with  research which has used shorter stimulus presentation times (Bradley et al., 2010), 

facial expressions were presented for 500 ms in order to investigate HSA and LSA 

participants’ attentional biases under the influence of alcohol. A number of previous 

studies have measured skin conduction responses (SCRs) to predict emotional arousal 

during social challenges (Schultz et al., 2008) and to predict and correlate decisions, as 

disadvantageous decision making has been found to be be accompanied with reduced 

skin conductance responses (Bechara et al., 1997; Suzuki et al., 2003; Lawrence et al., 

2006; Starcke et al., 2009; Pittig et al., 2014). Socially-anxious participants would be 

expected to show a selective cardiac acceleration in response to fear-relevant stimuli 

(Wieser et al., 2009; Elsesser et al., 2006; Ruiz-Padial et al., 2005; Sartory et al., 1990). 

For this reason, we included SCR measures to examine physiological responses during 

decision-making processes and as possible indicators of emotional arousal during the 

presentation of threatening stimuli (angry faces). SCR allowed an evaluation of the 

extent to which the cognitive effects that occur are mirrored by similar changes in 

physiological reactivity.  

 
 

 

3.1.3. Aim of this study  

 
The current tasks explored decision-making processes and attentional biases in HSA 

and LSA individuals under the influence of either alcohol or placebo. The modified 

IGT (Pittig et al., 2014) was used in order to examine socially-anxious participants’ 

risky behaviours during a situation with high levels of ambiguity using social stimuli; 

the GDT was included as a control task to investigate risky behaviours during a 
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situation with low levels of ambiguity and no social content (Task 4). Previous work 

has suggested that ambiguity is relevant to risky decision-making among socially-

anxious individuals (Kim et al., 2011; Zhang et al., 2015). Task 5 was a dot probe 

paradigm to test participants’ attentional biases when presenting emotional facial 

expressions for durations that have previously revealed effects of social anxiety, a 

follow-up to task 1. The shorter stimulus presentation time (500 ms vs 1500 ms in task 

3) should allow for better measurement of the initial allocation of attention in HSA and 

LSA participants (Stevens et al., 2010).   

For the IGT task the predictions were: 1) HSA individuals should avoid 

disadvantageous choices more than the LSA participants during the placebo condition; 

2) alcohol should affect HSA participants’ decision-making processes by making them 

less cautious compared with their performance during the placebo condition, making 

their performance more similar to that of the LSA participants. For the GDT task, 3) a 

weaker effect of social anxiety was predicted, as the task does not include any emotional 

or social element, therefore, both groups are likely to show a similar level of 

performance in the placebo condition; however, 4) alcohol should increase risk 

behaviours in both groups. For the dot probe task, we expected that: 5) threat-related 

stimuli would be processed preferentially by HSA participants in the placebo condition, 

producing an attentional bias, but this effect would be reduced after drinking alcohol; 

6) Relative to HSA participants, the LSA participants would show less of a performance 

difference (if any) between alcohol and placebo conditions.  

 
 

3.2. Methods 

 
3.2.1. Participants 
 
Students from Kingston University were recruited after completing an online survey 

via the software Qualtrics. The survey included general demographic questions and four 
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questionnaires: the SIAS (Mattick et al, 1989), the Liebowitz scale (Liebowitz, 1987), 

the BFNE (Leary, 1983) and the Michigan Alcohol Screening Test (Selzer et al., 1971). 

Some minor changes to the exclusion criteria were made after the previous three tasks; 

the Kingston University Research Ethics Committee required the recruitment of 

individuals who had more drinking experience and were less likely to show an adverse 

reaction to alcohol than was the case in the previous study, therefore participants who 

drank more than 12 units per week (in contrast to the first study in which 8 units were 

enough to participate) were invited to participate in the study.  

Other exclusion criteria remained the same as in Chapter 2: participants were currently 

in good health and not taking any medications; they had not experienced any unusual 

reactions to alcohol, and they were not pregnant. The Michigan Alcohol Screening Test 

(Selzer et al., 1971) included in the online survey confirmed that participants did not 

have any history of alcohol-related problems. Kingston University’s Faculty of Arts 

and Social Sciences Research Ethics Committee approved the research protocol which 

also followed the ethical standards of the British Psychological Society and the 

Declaration of Helsinki 1964. 

After the initial screening, 68 people participated in the tasks. Based on the 

considerations of effect size discussed in Chapter 2, the sample size for the current 

study was likely to be adequate (allowing for the absence of similar previous studies to 

provide strong estimates of power). The sample was also larger than is often used in 

related studies, and substantially larger than for the tasks in the previous chapter (see 

Chapter 2, pp. 115-116). 

Similar to Chapter 2, participants were divided into two groups (HSA and LSA) based 

on their scores from the BFNE (Leary, 1984). Those who scored below 35 were 

assigned to the Low Social Anxiety (LSA) group, and those who scored above 38 were 

assigned to the High Social Anxiety (HSA) group. Participants could choose between 
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monetary compensation (£20) or 150 course credits. Participants provided informed 

consent before participation. 

 
 

 
3.2.3. Questionnaires 
 
The questionnaires were the same as used for the tasks in Chapter 2. Participants were 

asked to complete two questionnaires during both test sessions while they were waiting 

for drink absorption: the alcohol and mood questionnaire and the DMQR (Chapter 1, 

paragraph, pp).  

 

3.2.4. Physiological measures 
 

3.2.4.1. Breath Alcohol Concentration (BAC) 

 
In order to ensure the effectiveness of the alcohol manipulation, participants’ breath 

alcohol levels were measured before the test session and just after with a breathalyzer 

(Drager Alcoltest 7410, Drager Sicherheitstechnik GmbH, Lubeck, Germany). Breath 

alcohol concentration was tested in both conditions (alcohol and placebo); breath 

alcohol concentrations in the placebo condition were always negligible and ranged 

between 0.00% and 0.05%). 

 

3.2.4.2. Electrodermal Activity (EDA) 

 
Electrodermal activity (EDA) was continuously recorded as a measure of emotional 

responses during the decision-making tasks using BIOPAC skin conductance 

instrumentation (MP150 Data Acquisition System for Windows: BIOPAC Systems, 

Inc), with a constant voltage of 0.5 V (sampling rate = 62.50 Hz). Two disposable 

Ag/AgCl electrodes with electrodermal conducting gel were attached to the palmar 
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surface of the middle phalanges of the second and third fingers (or alternatively on the 

palm) of the non-dominant hand. Participants were instructed to avoid larger 

movements to not disrupt the physiological responses.  Data monitoring, acquisition, 

and analysis were conducted with AcqKnowledge software (AcqKnowledge 4.1; 

BIOPAC Systems, Inc). 

 

3.2.5. Administration of alcohol  
 
The drinking procedure was the same as for tasks 1-3 (see Chapter 2). The dose of 

alcohol was 0.65 g/kg body weight for men and 0.57 g/kg for women. This was 

equivalent to around 5.7 and 4.5 UK units of alcohol for average weight men and 

women, respectively. 

 

 
 
 
 

3.3. Tasks 

 
3.3.1. IGT and GDT 
 
The IGT used for this study was the version created by Pittig in 2014. This version, 

modelled after the Iowa Gambling Task (Bechara et al., 1994, 2000), measures the 

effect of presenting facial expressions on decision-making. The pictures used for the 

IGT were taken from the Karolinska Directed Emotional Faces (KDEF, all pictures 

approximately 9.15’ x 5.73’ visual angle; Lundqvist et al., 1998), a well-validated 

picture set with moderately-expressive facial expressions (Adolph and Alpers, 2010). 

The task includes four decks of cards (A, B, C and D). Facial expressions of happy and 

angry faces were rotated for every condition. For example, if during the first session, a 

participant was shown pictures of happy facial expressions on card backs of decks A 

and B and two angry facial expressions on decks C and D, then during the second 
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session the participant was shown two angry facial expressions on the card backs of 

decks A and B and two happy facial expressions on card backs of decks C and D. 

Participants were asked to select one card at a time from one of the decks for a total of 

100 trials. The mouse-sensitive area for selecting a deck was reduced to a small square. 

Placeholders are used in Figure 3.1 because of the copyright terms of the KDEF.  

 
 

 

 

 

 

 

 

Figure 3.1: Screenshot of the social anxiety gambling Task with placeholders. White 

squares in the middle of each deck represent the mouse-sensitive area where 

participants had to click to make a selection. 
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In the example shown in Figure 3.1, the disadvantageous decks (A′, B′) are depicting 

happy facial expressions, whereas the advantageous decks (C′, D′) depict angry facial 

expressions. The mouse pointer moved back automatically to the centre of the screen 

after each trial; participants had to move it to make the next selection. This process 

made the facial expressions visible at every trial. Decks A and B represented 

disadvantageous choices: if selected, participants were shown either an immediate large 

gain on the screen, or occasionally larger losses (long-term loss: -$250 per 10 

selections). Decks C and D represented advantageous choices: if selected participants 

received small immediate gains or small occasional losses (long-term gain: +$250 per 

10 selections). 

 
The game of dice Task (GDT; Brand et al., 2005) is a computerised Task used to 

measure general differences in risky decision-making. During this Task, a virtual dice 

is thrown and participants are asked on each trial (for a total of 18 trials) to guess either 

one or two, three and four numbers together at a time. When the guess matches the 

thrown number, participants win a specific amount of virtual money;  if the guess is not 

correct, participants lose the same amount of money. The goal for the participants is to 

maximise the increase of a fictitious starting capital ($1000) by guessing the correct 

numbers thrown over 18 trials. If participants choose small numbers, these are 

associated with non-risky choices with a winning probability of 50% or higher (lower 

gains; i.e., a combination of three numbers with a 50% probability to win $200 and a 

combination of four numbers with a 66.67% probability to win $100). If participants 

choose larger numbers, these are associated with risky choices and have a lower 

winning probability, but are linked to higher gains (i.e., a single number with 16.67% 

probability to win $1000 or a combination of two numbers with a 33.33% probability 

to win $500). For example, if a participant bets on the combination of ‘five’ and ‘six’ 
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and the ‘five’ or ‘six’ is thrown, the participant wins $500. In contrast, if the number 

‘five’ or ‘six’ does not appear, the participant loses $500 (Figure 3.2). For analysis, a 

net score was calculated by subtracting the number of risky choices from the number 

of safe choices. A higher net score indicated more non-risky choices. 

 

 

 

 

 

 

Figure 3.2: The GDT: the hand with the shaker symbolizes the shaking of the dice. It 

is moving during the time that participants can make a decision and put down after the 

decision is made. Next, the shaker is lifted and the dice become visible.  
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3.3.2. Dot probe Task 
 
Angry, happy, and neutral face images were selected from the NimStim Set of Facial 

Expressions (Tottenham et al., 2009). Each trial started with a fixation cross for a 

duration of 500 ms. After the offset, an emotional face (either angry or happy) paired 

with a neutral face of the same person appeared on a PC-screen for 500 ms, separated 

by a distance of 7.5 cm. Next, a dot-probe was presented at the location of the previous 

emotional face (congruent location) or the neutral target (incongruent location). 

Participants were instructed to indicate the nature of the probe by pressing, as quickly 

and as accurately as possible, ‘M’ if the dots were horizontal or ‘Z’ if the dots were 

vertical. The probes remained on the screen until the participant made a response; 

participant reaction times and responses were recorded for each trial. The emotional 

target primes and dot-probes were counterbalanced between the left and the right 

position. In line with previous literature, we used 160 trials: 64 angry-neutral, 64 happy-

neutral and 32 neutral-neutral filler pairs (Mogg et al., 2004). The task lasted 

approximately 20 min in total and it was presented using the experimental software 

SuperLab (Cedrus Corporation; San Pedro, CA).  

 
 

3.4. Results 

 

3.4.1. Participants characteristics 
 
The characteristics of the 68 participants are shown in Table 3.1. The sample had an 

overall BFNE score of 36.81 (SD= 9.49). The mean score of the high social anxiety 

group was 44.19 (SD= 5.41); while the low social anxiety group had a mean score of 

28.5 (SD= 5.2). There was a significant difference in mean alcohol units consumed per 

week between the HSA and LSA participants (t(66) = 2.07, p = .04) suggesting that 

HSA individuals drink significantly more per week (M=23.92, SD= 12.83) compared 
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with LSA individuals (M= 18.72, SD= 7.39). There was also a significant difference in 

mean levels of breath alcohol concentration between groups (t(66)= 2.56, p =.01) 

showing that HSA participants have higher blood alcohol levels for the same dose (M 

= .28, SD= .12) compared with the LSA group (M = .21, SD= .10). Electrodermal 

activity results could not be extracted due to machine malfunction and so was not 

analysed. 

Table 3.1: Mean scores and standard deviations for the high socially anxious 

participants (HSA group) compared with the low socially anxious participants (LSA 

group); social anxiety group division is based on BFNE scores (N=68) 

 

 

 
 
3.4.2. Drinking motivations and subjective responses to alcohol  

 
An independent t-test was run to investigate if social anxiety group (LSA vs. HSA) 

affected any of the drinking motivation factors (social, enhancement, coping, 

conformity) and the feeling of relaxation before and after consuming either the 

alcoholic or the placebo beverage. The t-test indicated a significant effect for coping 

factors, t(66)= 2.37, p = .02: HSA participants reported higher coping motives 

 LSA Group HSA Group 

Age (years) M=26.56; SD= 8.26 M= 25.41; SD= 8.61 

Alcohol (UK Units) M= 12.83; SD= 2.14 M=23.91; SD= 18.71 

Breath Alcohol Pre Test M= .21; SD= .1 M= .28; SD= .11 

Breath Alcohol Post Test M= .23; SD= .08 M=.27; SD= .1 

BFNE  M= 28.5; SD= 5.19 M= 44.19; SD= 5.41 
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compared to LSA participants. However, mean scores on the other factors (conformity, 

social and enhancement) were not significantly different between groups.  

A 2 x 2 x 2 x 2 repeated measures ANOVA with 1) Time (Before and After the drink); 

and 2) Drug (Alcohol vs. Placebo) within-factors; and 3) Social Anxiety Group (HSA 

vs. LSA) between factors was used to analyse separately the items “Relaxed”, “Alert” 

and “Lightheaded”, from the Alcohol and Mood Questionnaire. For the first item 

(Relaxed), the main effect of Alcohol was not significant, F(1,64)= .15, p =.69. Factor 

Time was significant (F(1,64)=9.18,  p =.004), indicating that participants were feeling 

less relaxed before consuming the drink (M=6.72, SD=.19) and more relaxed 

after  drink consumption (M=7.36, SD=.22). There was no main effect of Social 

Anxiety (F(1,64)= .35, p=.56). In contrast, for the item Alert, Alcohol produced a main 

effect (F(1,64)= 8.52, p = .005), suggesting that participants were feeling less alert in 

the alcohol condition (M=5.52, SD= .24) compared with the placebo condition (M= 

6.15, SD =.25). The main effect of Time was also significant (F(1,64)= 16.83, p <.001), 

showing that participants felt more alert before consuming the drink (M=6.25, SD=25) 

than after drink consumption (M=5.43, SD=.24). Social Anxiety was not significant 

(F(1,64)= 2.09, p=.15). For the item Lightheaded, Alcohol was significant (F(1,64)= 

35.61, p<.001), suggesting that participants felt more lightheaded in the alcohol 

condition (M=3.4, SD=.23) compared with the placebo condition (M=2.09, SD=.29). 

Time was also significant (F(1,64)= 71.53, p <.001), showing that participants reported 

feeling less lightheaded before drinking (M=1.74; SD=.22) and more lightheaded after 

drinking (M=3.76, SD=.26). Social Anxiety was not significant, F(1,64)=.18, p=.67. 

There was a significant interaction between Alcohol and Time (F(1,64)= 21.04, 

p<.001), suggesting that participants felt more lightheaded after drinking, especially in 

the alcohol condition.  
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Table 3.2:  Mean scores and standard deviations of drinking motives and alcohol and 

mood subscales of Low Socially-Anxious and High Socially-Anxious participants 

(N=68).  

 

 LSA Group  HSA Group  

DMQR-Social M=16.5; SD=4.93 M=18.08; SD=4.69 

DMQR-Coping M=9.97; SD=4.03 M=12.39; SD=4.33 

DMQR- Enhancement  M=14.97; SD=4.61 M=14.89; SD=3.97 

DMQR- Conformity M=8.28; SD=4.12 M=8.77; SD=3.69 

Relax Before Placebo M=6.85; SD=2.19 M=6.53; SD=1.899 

Alert Before Placebo M=6.84; SD=2.04 M=5.97; SD=2.45 

Lightheaded Before Placebo  M=1.77; SD=2 M=1.29; SD=1.6 

Relax After Placebo M=7.2; SD=1.94 M=7.39; SD=1.9 

Alert After Placebo M=6.2; SD=2.15 M=5.53; SD=2.57 

Lightheaded After Placebo  M=2.8; SD=2.72 M=2.51; SD= 2.53 

Relax Before Alcohol M=7.03; SD=1.61 M=6.47; SD=1.88 

Alert Before Alcohol M=6.21; SD=2.36 M=5.99; SD=2.57 

Lightheaded Before Alcohol M=2.1; SD=2.28 M=1.79; SD=2.3 

Relax After Alcohol M=7.5; SD=2.31 M=7.34; SD=2.46 

Alert After Alcohol M=5.31; SD=2.21 M=4.59; SD=2.16 

Lightheaded After Alcohol M=4.68; SD=2.67 M=5.03; SD= 2.41 
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3.4.2. Task 4 results 
 
Bechara et al. (1994) suggested two ways to summarise the IGT data: mean number of 

selections from each deck over 100 trials, and mean net score (number of choices from 

good decks C and D minus the number of choices from bad decks A and B) over 100 

trials. In 2000, the same author suggested calculating the mean net score as a function 

of each 20 trials block (Bechara, 2000). The average number of advantageous choices 

was our dependent variable. A 2 x 2 x 5 mixed model ANOVA with Drug (Placebo vs. 

Alcohol), Trial Block (5 blocks of 20 trials each) as within-subject, Social Anxiety 

group (LSA VS HSA) as between-subject factors, and Alcohol Units as covariate due 

to the difference in baseline intake levels.  

There were no main effects of Alcohol (F(1,63)= .67, p =.79, partial η2 =.001), or Social 

Anxiety (F(1,63) = .95, p = .33, partial η2 =.01), or Alcohol Units (F(1,63) = .13, p = 

.72, partial η2 =.002). However, the interaction between Alcohol and Social Anxiety 

was statistically significant, F (1,63)= 8.49, p =.005, partial η2 =.12), suggesting that 

LSA participants selected more disadvantageous choices after alcohol compared with 

the placebo condition, whereas  HSA participants selected fewer advantageous choices 

in the placebo condition compared with the alcohol condition (Figure 3.4).  Trial was 

also significant, (F(1,63) = 6.4, p = .01, partial η2 =.09), showing that participants 

improved their performance across the five decks (Figure 3.3). Post hoc t-tests showed 

a significant difference between HSA and LSA groups on Trial block 2 (t(66)=-

2.3,p=.02), Trial block 3 (t(66)=-2.5, p=.01), and Trial block 4 (t(66)=-2.6, p=.01) of 

the Placebo condition, but none of the trial comparisons were significant for  the 

Alcohol condition, suggesting that performance after alcohol was more similar between 

the 2 groups .  
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Figure 3.3: Mean numbers of advantageous choices over 100 trials (N=68). Higher 

scores indicate more frequent choices from the advantageous decks. 

 
 

 

 

 

 

 

 

 

Figure 3.4: Mean number of advantageous choices made by High Socially-Anxious 

and Low Socially-Anxious participants after either drinking placebo or alcohol 

(N=68).  
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For the GDT, A 2 x 2 x 2 mixed model ANOVA was conducted with Drug condition 

(Placebo vs. Alcohol) as within-subjects factors, Social Anxiety (LSA vs. HSA) as 

between-subjects factors and Alcohol units as covariate. The main effect of Alcohol 

was not significant, F(1,63) =2.77, p = .11, partial η2 =.04, suggesting that participants 

did not differ on risky choices between the placebo (M= 8.17, SD= .93) and the alcohol 

(M=7.62, SD= 1.01) conditions. The main effect of Social Anxiety was also not 
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significant, F(1,63) =.92, p = .34, partial η2 =.01, as well as Alcohol Units, F(1,63) =2.5, 

p = .12, partial η2 =.03 . The interaction between Social Anxiety and Drug was also not 

significant, F(1,63) =1.41, p = .24, partial η2 =.02, (Table 3.3).  

 

Table 3.3:  Mean Game of Dice Task net scores in Low Socially-Anxious Participants 

and High Socially-Anxious after drinking placebo or alcohol (N=68). 

 

 LSA HSA 

Placebo Condition M=8.69; SD= 1.36 M=7.67; SD= 1.29 

Alcohol Condition M=7.31; SD= 1.47 M=7.94; SD= 1.39 

 

3.4.4. Task 5 Results 
 
Trials with inaccurate responses were removed for all reaction time (RT) analyses. 

First, trials were analysed when the dots appeared behind an angry face, compared with 

trials where dots replaced neutral faces. Then, analyses of trials where dots replaced 

happy faces, compared with trials where dots appeared after a neutral face. Thirdly, in 

line with Cooper et al. (2006), analyses of trials when dots appeared either after an 

emotional stimulus (angry or happy), compared with trials when dots replaced neutral 

stimuli. Finally, bias scores were analysed following the procedures adopted in some 

previous studies (e.g. MacLeod and Mathews, 1988; Cooper et al., 2006). Similarly to 

Task 3 in the previous chapter, we conducted repeated measures ANOVAs to 

analyse  reaction times for each type of stimuli. 
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3.4.4.1. Reaction times: angry vs neutral 

 
A 2 x 2 x 2 repeated measure ANOVA was run with two within-subject factors of (1) 

relative Probe Position (probe appears in location of an angry or neutral stimulus), and 

(2) Drug (placebo, alcohol); a between-subjects factor of Social Anxiety (HSA vs LSA) 

and Alcohol units as covariate. The main effect of Alcohol approached significance, 

F(1,62) = 3.17, p=.08, partial η2 =.04. The main effect of Social Anxiety was not 

significant, F(1, 62)= .25, p=.62, partial η2 =.004, and Probe Position was also not 

significant, F(1, 62)= .11, p=.75, partial η2 =.002. The interaction between Alcohol and 

Social Anxiety was also not significant, F(1,62) = . 1.65, p= .21, partial η2 =.02. Social 

anxiety scores and face type did not affect participants’ reaction times. In conclusion, 

the findings showed no evidence of an attentional bias according to face type or anxiety 

status.  

  

3.4.4.2. Reaction times: happy vs neutral  

 
A 2 x 2 x 2 repeated measure ANOVA was run with (1) Probe Position (happy vs 

neutral) and (2) Drug condition (placebo vs alcohol) as within-subject factors, and with 

Social Anxiety group (HSA vs LSA) as a between-subject factor. Alcohol units 

consumed was a covariate. There was a main effect of Alcohol, F(1,62) = 4.69, p=.03, 

partial η2 =.07, indicating that participants were faster after  placebo  (M=630.89 ms; 

SD= 16.45 ms) than after alcohol  (M=672.52 ms, SD=16.13 ms).  Social Anxiety 

group was not significant, F(1,62) = .06, p= .79, partial η2 =.001, neither was Probe 

Position (F(1,62)= 1.29, p =.26, partial η2 =.02). The interaction between Alcohol and 

Social Anxiety was also not significant (F(1,62)= 1.81, p =.18, partial η2 =.02).  

3.4.4.3. Reaction times: Emotional Faces VS Neutral Faces  
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A 2 x 2 x 2 x 2 repeated measure ANOVA was run with three within-subjects factors 

of (1) relative Probe Position (probe appears in location of the emotional or neutral 

stimulus), (2) type of Face (angry, happy), and (3) Drug (placebo, alcohol), Social 

Anxiety group as between subjects factors, and Alcohol units as covariate. There was 

a main effect of Alcohol (F(1,62)= 4.13, p=.04, partial η2 =.06), showing that 

participants performed slower under the effects of alcohol (M=670.31 ms, SD= 633.08 

ms) compared with placebo (M=633.08 ms; SD=16.32 ms). Social Anxiety group was 

not significant, F(1,62)= = .14, p=.71, partial η2 =.002. Probe Position was not 

significant, (F(1,62) =.92, p= .34, partial η2 =.01). Face type was not significant, F(1,62) 

=.14, p= .71, partial η2 =.002. The interaction between Alcohol and Social Anxiety 

group was not significant, F(1,62) = 1.85, p =.18, partial η2 =.03. There was a significant 

interaction between Social Anxiety group and Probe Position (F(1,62) = 4.15, p= .04, 

partial η2 =.06). Post hoc t test suggested that there was a significant difference in 

reaction times between emotional (M=651.24; SD=114.61) and neutral (M=660.48; 

SD=121.16) faces in HSA participants ((t(32)=-2.04, p=.05), but not in LSA 

participants (t(31)=.72, p=.47), showing that the interaction reflected a general 

sensitivity to emotional faces only by the HSA group, irrespective of drink. 

 

 

3.5. Discussion 

 
 
The present set of tasks investigated the effects of alcohol on decision-making and 

cognitive processes in socially-anxious individuals. Looking at the two samples 

recruited in the two sets of tasks, there were some similarities and some noticeable 

differences between them. In the previous study (Chapter 2), the HSA and LSA groups 

in the sample did not differ in terms of alcohol units consumed weekly or in breath 
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alcohol concentrations measured during the tasks. In contrast, for the sample recruited 

here, the HSA participants reported drinking more alcohol units per week compared 

with LSA participants. HSA participants also showed higher breath alcohol levels for 

the same dose compared with LSA participants. These findings are in line with some 

previous studies that have suggested a positive correlation between social anxiety and 

alcohol units consumed per week (Eggleston et al., 2004; Ham & Hope, 2005; Ham & 

Hope; 2007). This difference might be due to the recruitment requisite that changed for 

this second study: we adopted a higher selection criterion (participants who consumed 

more than 12 units per week) compared with the first set of tasks (participants who 

consumed a minimum of 8 units per week). However, these outcomes are not consistent 

with the difference in breath alcohol scores that was found (higher in HSA participants), 

as it would be expected that participants who consume more alcohol would also show 

a greater tolerance and therefore, lower breath alcohol levels (Wright et al., 1998). As 

this was a controlled study where participants were required to drink a specific amount 

of alcohol during a certain period of time, and they were also not allowed to consume 

other beverage and food prior the laboratory task, participants’ rate of absorption of 

alcohol might have been affected differently and caused higher breath alcohol levels 

compared with a normal drinking occasion occurring in a more natural environment 

outside the experimental laboratory.  

The significant difference in the level of consumption between the two groups could 

affect the interpretation of the results, hence Alcohol units consumed was used as a 

covariate in subsequent analyses.  

In line with the findings from Chapter 2 and from previous studies, our HSA sample 

reported higher scores on the coping motives factor compared with the LSA group. 
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There was no effect of social anxiety on the conformity, social and enhancement 

drinking motives.  

The present study had three main goals. First, to investigate how alcohol affects 

decision-making processes under ambiguity in socially-anxious individuals compared 

to controls. Participants were asked to perform the IGT after consuming either an 

alcoholic or a placebo beverage. In contrast with our first two hypotheses, HSA 

participants performed less well than the LSA participants after placebo, but the groups 

differed less after alcohol, suggesting that participants’ performance might have been 

normalised somewhat under the effects of alcohol. Additionally, there was an effect of 

social anxiety on participants’ performance on the IGT in which participants were 

exposed to an emotional content. In contrast, social anxiety did not affect participants’ 

performance in the GDT task, which did not include any social or emotional stimulus, 

showing that there was no general effect of social anxiety on risk taking.  

These findings are in contrast with previous studies that have found a relationship 

between performance in the standard IGT and anxiety (Schmitt et al., 1999; Warner et 

al, 2009; Mueller et al., 2010). For example, previous literature suggests that 

participants with GAD learned to avoid risky choices (Mueller et al., 2010). In this 

study, the net score calculated across the 5 trials showed that during the placebo 

condition, HSA participants make fewer advantageous choices compared with LSA 

individuals, although post hoc tests showed that this difference was only statistically 

significant during trials blocks (2-3-4). In line with previous studies that did not report 

any effects on alcohol on IGT performance in undergraduate students, the results show 

that alcohol does not seem to affect LSA participants (Balodis et al., 2016), but it did 

seem to eliminate the disruption of performance in the HSA group. To date, this is the 
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first study investigating the relationship between alcohol, social anxiety and decision-

making processes. 

Previous literature showed that acute alcohol administration (0.8 g/kg dose) might 

produce a change in human risk-taking (Lane et al., 2004). In their study, Lane et al. 

showed that when participants had to choose between risky and non-risky choices, 

alcohol increased the selection of risky responses, suggesting insensitivity to past 

rewards. In contrast, in our study, post hoc analysis suggested HSA participants seem 

to have performed worse under placebo compared to LSA participants. The 

performance is then improved under the effects of alcohol showing no difference 

between the two groups.  

The second goal of this study was to investigate the effects of alcohol on risky 

behaviours in socially-anxious and non-socially-anxious participants. The game of dice 

task has the advantage of simulating decisions under risk with specific rules for gains 

and losses allowing participants to ponder cost-benefits analysis in order to optimise 

their performance during the game (Brand et al., 2004). Neither alcohol nor social 

anxiety affected participants’ performance on the Game of Dice task.   Previous studies 

using the game of dice task on a sample of alcoholic and non-alcoholic patients reported 

that a strong impairment in decision-making executive functions is apparent in 

individuals with alcohol use problems (Brand et al., 2005). Kim et al. (2011), also 

suggested impaired performance by alcoholic patients on the GDT related to the 

possible association with reward and punishment. In contrast, Vera et al. (2018), 

showed that participants’ performance was affected by an acute dose of alcohol on the 

IGT but not on the GDT, suggesting that alcohol might have an effect on decision-

making processes under ambiguity but not on a task in which the rules are explicit since 

the beginning. The current study is partly in line with the findings of Vera et al.: HSA 
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participants differed from LSA participants on IGT performance: they were worse after 

placebo, but alcohol  eliminated the effect (possibly reversing it). Similarly, there was 

no  main effect of alcohol on GDT performance. However, the sample here involved 

social drinkers, healthy individuals who consumed a minimum of 12 units of alcohol 

per week but did not have an alcohol use disorder. Participant performance was not 

affected by a high dose of alcohol. Social anxiety also did not produce an overall effect 

on the GDT, suggesting that high and low socially-anxious participants show similar 

risky decision-making processes while performing the task. These results are in line 

with Zhang et al. (2015), who suggested that anxiety might affect ambiguous decision-

making (IGT), but in contrast, it might not have any effect on risk decision-making 

(GDT). Furthermore, the GDT did not include stimuli that were threat-related (e.g. 

threatening face stimuli), unlike the previous tasks (1-4). This might also reduce the 

likelihood of detecting an effect of social anxiety group on participants’ performance.  

 
The third goal of this study was to investigate the effect of alcohol on attention towards 

social cues in people with different levels of social anxiety by using a dot-probe task, 

with a different stimulus presentation time from task 1 (see Chapter 2). An acute dose 

of alcohol slowed reaction times, only when emotional faces were analysed together 

compared with neutral faces. Individuals might have responded more slowly after 

alcohol to compensate for the reduction in accuracy after drinking (Stevens et al., 2010). 

Previous studies which used a stimulus presentation time of 500/600 ms found an 

attentional bias in socially-anxious individuals when presented with threatening faces 

(Mogg et al., 2004; Pineles et al., 2005; Helfinstein et al., 2008; Klumpp & Amir, 2009; 

Stevens et al., 2009). This is in contrast with our findings: using a similar, shorter 

presentation time of 500 ms, we did not find an effect of angry faces specifically. 

However, pooling both angry and happy faces, socially-anxious participants responded 

faster when dots replaced emotional faces, suggesting increased vigilance for emotional 
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facial expression in general compared with neutral targets, although much of this 

reflects slower reaction times to the neutral faces (i.e. they responded to the emotional 

faces at a similar speed to the LSA participants for both face types). These outcomes 

are in line with Garnet et al., (2006) who reported that high socially-anxious 

participants were faster compared to controls in detecting emotional faces (happy and 

angry) relative to neutral faces. The authors suggested that a threat-specific bias might 

be more apparent in clinically-diagnosed social phobic patients, consistent with 

previous research findings based on clinical patients with SAD (Amir et al., 2009; 

Schmidt et al., 2009).  The sample here was a non-clinical sample, which may explain 

the absence of threat-specific bias and the more general bias towards emotional faces. 

Additionally, as discussed in Chapter 2, participants that are presented with the same 

set of face stimuli for multiple trials in both drinking conditions (placebo/alcohol) might 

exhibit some habituation for threatening faces (Breiter et al., 1996). Furthermore, the 

type of threatening facial expression (angry face) might not have caused an attentional 

bias on socially-anxious participants due to the type of emotion chosen for the design 

of this study: some studies have reported that socially-anxious participants might be 

more sensitive to a different type of facial expressions, such as disgusted or 

contemptuous faces, compared to angry faces (Amir et al., 2005; Stein et al., 2002).  

The outcomes reported here suggest that socially-anxious individuals performed 

differently from  low socially-anxious individuals only on the IGT and not in the GDT. 

In contrast with the initial prediction, HSA participants selected fewer advantageous 

choices than LSA participants after placebo, but they selected more after consuming 

alcohol, suggesting an effect of alcohol on decision making in people with social 

anxiety. Alcohol might have worked to reduce anxiety for socially-anxious participants, 

reducing the disruptive effects of the emotional pictures shown on the decks of cards, 

increasing attentional focus and consequently leading to better performance.  
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Chapter 4 

 
Study Six  

 
The relationship between social anxiety, drinking behaviours, 

mindfulness traits and attention 

 

4.1. Introduction  

 
The results of task 4 suggested that social anxiety affects decision-making processes 

under ambiguity (IGT) but not decision-making processes in situations when risks are 

explicit from the beginning of the task (or in the absence of emotional stimuli; GDT). 

Task 5, a follow-up of task 1, showed an effect of alcohol on participants’ reaction 

times; HSA participants showed increased vigilance for emotional facial expressions 
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compared to neutral faces, suggesting an effect of social anxiety on attention when 

emotional faces (either angry or happy) were shown. However, this bias was not 

reduced by alcohol.  

While in the previous chapter the main goal was to explore the effects of alcohol on 

decision-making processes in people with different levels of social anxiety, the aim of 

the next study was to investigate how social anxiety levels are related to actual drinking 

behaviours, and how self-reported attentional processes (including mindfulness traits) 

in people with different levels of social anxiety may be associated with their patterns 

of alcohol use.  

 
 

 

 

 

4.1.1. Social anxiety and attention 
 
The thesis has argued that individuals with social anxiety are characterised by particular 

attentional biases when processing social information (Clark, 2001; Clark and Wells, 

1995). According to previous studies investigating the relationship between attention 

and anxiety, attention arises from two distinct networks, an “automatic” network 

supports, for example, an attentional bias to threatening or emotional stimuli in socially-

anxious people (Mathews, 1990; Wells & Matthews, 1994; Williams, Mathews & 

MacLeod, 1996); in contrast, a “voluntary” network can be used as an attentional 

coping mechanism to regulate anxiety (Derryberry & Reed, 1996). Examples were 

reported in Chapter 2, which tested the antisaccade and the prosaccade paradigms with 

socially-anxious participants: the two tasks required participants to either inhibit their 

involuntary response to external stimuli (antisaccade) or to voluntarily allocate their 

attention to the facial expressions presented during the task (prosaccade). Findings 
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suggested that in task 1, HSA participants allocated more attention looking at all types 

of faces, and in task 2 that alcohol increased participants’ dwell times towards all types 

of faces compared to LSA participants.  The studies so far have used experimental 

procedures to examine the relationship between social anxiety, attention, and the effects 

of alcohol on attentional processes related to social anxiety. The final study in the thesis 

used a survey approach to look at how people with different levels of social anxiety use 

alcohol and how it relates to their self-reported attentional styles. 

 
Darryberry & Reed (2002) developed a self-report questionnaire, called the Attentional 

Control Scale (ACS; Derryberry & Reed) to investigate individual differences in 

volitional attention control. Their research aimed to understand the role of anxiety and 

its connection with separate attentional systems involved in relatively automatic 

orienting and voluntary control processes. As indicated in Chapter 1, attentional control 

(AC) is a multidimensional construct that is characterised by two underlying distinct 

factors: shifting and focusing (Judah et al, 2014; Olafsson et al., 2011). While the 

shifting dimension measures individuals’ ability to adapt and distribute attentional 

processes across multiple tasks during competing cognitive processing resources (e.g. 

“It is easy for me to read or write while I’m also talking on the phone”), the focusing 

dimension assesses individuals’ capacity to maintain attentional resources on task-

relevant requests (e.g. “My concentration is good even if there is music in the room 

around me”). The investigation of the subcomponent of AC through the ACS 

questionnaire, integrated with other questionnaires measuring social anxiety levels, 

drinking behaviours and mindfulness traits (since mindfulness also reflects attentional 

focus), might contribute to a better understanding of the attentional characteristics that 

are typical of socially-anxious individuals and that are linked to drinking behaviours. 

Having discussed behavioural aspects of socially-anxious individuals under the 

influence of alcohol in the previous chapters, it is now necessary to explore the 
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relationship between individual characteristic factors that might affect social anxiety 

(e.g. mindfulness traits associated with attentional control features). ACS was 

integrated within a battery of questionnaires in order to better understand the factors 

that might modulate the processing of emotional information and its relationship with 

drinking behaviours and mindfulness traits.  

 
 

4.1.2. Mindfulness traits  
 
The practice of mindfulness meditation involves the acceptance and the letting go of 

distracting thoughts and emotions while at the same time focusing on orienting attention 

to an external or internal object (Bishop et al., 2004; Singer and Dobson, 2007). 

Mindfulness has been defined as a multifaceted construct composed of at least five 

facets: 1) acting with awareness (being attentive in present moment activities and 

situations); 2) observing (awareness and attention to feelings, thoughts and stimuli); 3) 

describing (construction of experiences, thoughts, and emotions into words); 4) non-

reactivity (awareness of thoughts and feelings without reaction), and 5) non-judging 

(perceiving thoughts and feelings without judgment; Baer, Smith, Hopkins, 

Krietemeyer, & Toney, 2006). All of these facets involve elements of attentional 

control. 

For this study, which intended to explore the relationship between attentional traits, 

social anxiety and drinking behaviours, a questionnaire measuring the five mindfulness 

facets described above was adopted, since these are related to different aspects of 

attentional control that are not obviously addressed by the ACS. Furthermore, 

mindfulness has been empirically and theoretically associated with social anxiety 

symptoms (Clerkin et al., 2017), and might be a suitable target for intervention where 

problematic drinking is associated with social anxiety. Herbert and Cardaciotto (2005) 

argued that when a socially-anxious individual experiences a social event, it starts a 



 

 152 

long process of negative thoughts that might be described as the following: first, the 

socially-anxious person will pay attention to internal experience, and the focus on 

external cues will consequently decrease. Next, due to the lack of ability to accept 

thoughts without judgments, the person will experience higher social anxiety and this 

will increase the chance of engaging in maladaptive coping mechanisms (such as 

drinking or substance abuse). In contrast, individuals that are able to accept thoughts 

and internal experiences without engagement, are expected to engage less in 

maladaptive activities to cope with social anxiety (Herbart and Cardaciotto, 2005). 

Previous studies have supported this theory suggesting that there is a negative 

correlation between social anxiety symptoms and mindfulness traits (Rasmussen and 

Pidgeon, 2011; Schmertz et al., 2012). Moreover, clinical studies have also supported 

an association between social anxiety and mindfulness traits: mindfulness training 

(Mindfulness Based Stress Reduction) has been shown to reduce social anxiety 

symptoms in individuals with social anxiety disorder (Goldin et al., 2009; Jazaieri et 

al., 2012; Kabat-Zinn, 1990; Kocovski et al., 2009). Previous studies that have 

investigated the association between the five facets of mindfulness and social anxiety 

symptoms have shown a negative correlation between the non-judgmental and non-

reactivity toward internal experiences, acting with awareness and ability of description, 

with the trait and state aspects of social anxiety symptoms (Baer et al., 2006; 

Desrosierset al., 2013).  

In the past twenty years, the relationship between mindfulness and alcohol use disorders 

has been widely investigated (for a systematic review see Zgierska et al., 2009). There 

is, in fact, a negative relationship between mindfulness and substance misuse, perhaps 

because mindfulness involves the capacity to be present and attentive in the actual 

moment without judgment (Kabat-Zinn, 1994), while addiction often involves the lack 

of ability to accept the present moment and the avoidance of negative thoughts through 
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the achievement of relief and pleasure by indulging in substance use (Baer, 2003; 

Kavanagh et al., 2005; Marlatt, 1994).  

Mindfulness-based therapies have recently been successfully used to treat people 

suffering from substance use disorders and it is positively associated with reduced 

alcohol consumption (Chiesa et al., 2014, Li et al., 2017). For example, alcohol 

attentional bias significantly decreased after 10 sessions of mindfulness training 

adapted from Mindfulness-Based Cognitive Therapy (Garland et al., 2010). In another 

study, patients that received a mindfulness-based relapse prevention intervention were 

at a lower risk of alcohol relapse compared with people who received a cognitive 

behavioural relapse prevention intervention (Bowen et al., 2014). Similarly, Kamboj et 

al. (2017) reported that individuals reduced significantly their alcohol consumption 

after receiving a mindfulness based intervention, compared with patients in a relaxation 

control condition.  

Karyadi and Cyders (2015) investigated the relationship between mindfulness facets 

and correlates of alcohol use in undergraduate social drinkers. They correlated factors 

from the FFMQ with scores on three alcohol-use questionnaires: the Alcohol Use 

Disorder Identification Test (AUDIT; Sanders et al., 1993), the Drug Abuse Screening 

Test (DAST; Skinner, 1982) and the National Institute on Drug Abuse – Alcohol, 

Smoking and Substance Involvement Screening Test (NIDA-ASSIST; NIDA, 2009). 

Their findings suggested that the mindfulness factors “Non Reactivity” and 

“Observation” were not associated with drinking factors. In contrast, the factors 

“Accepting without Judgment” and “Acting with Awareness” were associated with less 

problematic alcohol use, and the factor “Describe” was associated with lower cued 

alcohol cravings (Karyadi et al., 2015). Their findings were in line with previous studies 

investigating the relationship between drinking behaviours and mindfulness traits 

(Fernandez et al., 2010; Bowen and Enkema, 2014). Fernandez et al. (2010) suggested 
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a significant association between three factors from the FFMQ (“Accepting without 

Judgment”, “Acting with Awareness” and “Describing”) and drinking correlates, while 

the mindfulness factors “Observation” and “Non Reactivity” were not associated with 

any of the drinking variables (Fernandez et al., 2010). In line with these findings, 

another study investigating the association between mindfulness traits and drinking 

motives suggested that individuals who reported higher scores on the factor “Describe” 

also reported lower coping motivation to drink (Reynolds et al., 2015). Similarly, a 

study of adults who reported traumatic life events and alcohol use in the past month 

showed that individuals with lower scores on “Non Judgmental acceptance” reported 

higher scores on coping motives (Vujanovic e al., 2011). Roos et al. (2015) showed that 

participants who reported coping reasons for drinking, had lower scores on “Accepting 

without Judgment”, “Acting with Awareness”, and “Describing”. Moreover, Bowen et 

al. (2014) reported findings from a clinical sample that had just completed a substance 

use outpatient program, which suggested a significantly negative relationship between 

the severity of dependence and “Accepting without Judgment”, “Acting with 

Awareness” and “Describing” (Bowen et al., 2014). In summary, several studies have 

suggested that the drinking motivation ”coping” is negatively associated with the 

mindfulness facets of “Accepting without Judgment”, “Acting with Awareness”, and 

“Describing”.  

 
 
4.1.3. Preloading  
 
Preloading (also known as “prepartying”, “pregaming”, “prefunking” and “front-

loading”) refers to the consumption of alcohol at a domestic residence prior to attending 

licensed premises (Foster and Ferguson, 2014; Pedersen and LaBrie, 2007). This form 

of drinking is particularly common in young people for multiple reasons (e.g. to save 

money, to achieve drunkenness quickly, to socialise with friends) and – particularly 
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relevant for this study - to reduce social anxiety (Walls et al., 2009). Social anxiety has 

been associated with preloading (Schry et al., 2013; Stewart et al., 2006), so this study 

measured preloading behaviours as coping strategies that might be related to social 

anxiety and the attentional traits exhibited by people with higher levels of social 

anxiety.  

Social motives seem to have a general effect on preloading behaviours (Pedersen & 

LaBrie, 2007).  Previous literature reported a positive correlation between preloading 

and alcohol units consumed per week, suggesting that “pre-loader” individuals drink 

significantly more alcohol than non-pre-loader peers, and consequently, suffered more 

negative consequences (Paschall and Saltz, 2007; Hughes et al., 2008). Barry et al. 

(2013) conducted a study to determine whether preloading status predicted BrAC 

levels; their findings suggested that those who were used to preloading also showed 

significantly higher BrAC levels compared with non-preloaders peers. In contrast, 

Keough et al., (2016), showed that social anxiety was negatively correlated with levels 

of alcohol use, but instead, it was correlated with solitary pre-drinking, suggesting that 

socially-anxious individuals might prefer to predrink less frequently around others, and 

more on their own, avoiding those social situations that might include other people who 

engage in predrinking. In line with these results, it has also been suggested as well that 

those who prefer solitary predrinking also show high levels of coping motives (Cooper, 

1994; Gonzales et al., 2009). Additionally, previous literature has shown that coping-

related drinking might be associated with alcohol related problems, regardless of the 

level of alcohol use (Kuntsche et al., 2005).  

For this study, a preloading questionnaire was used in order to explore preloading 

behaviours which have already been linked with social anxiety in previous reports (e.g. 

Wells et al., 2009; Keough et al., 2016).  
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4.1.4. The current study  
 
The present study investigated individual characteristics related to drinking behaviours, 

attention and social anxiety, including drinking motives, alcohol units consumed per 

week, preloading behaviours, BFNE scores, and levels of attentional control and 

mindfulness traits. It was predicted that associations would be found between social 

anxiety and 1) attentional control; 2) mindfulness traits; 3) alcohol consumption; 4) 

preloading behaviours. More specifically, it was  expected that participants who score 

higher in social anxiety would report engaging more in pregaming behaviours, would 

perceive themselves to have lower abilities to focus and shift attention, and would show 

lower scores on the measures of mindfulness facets (specific details below). A 

relationship was also expected between alcohol use and mindfulness traits, and between 

drinking motives and mindfulness traits; however, these were defined as subsidiary 

predictions, since they are less directly relevant to the main scope of the thesis. As 

mentioned in Section 4.1.2., previous studies that have examined the relationships 

between mindfulness traits and alcohol use have shown that three subscales of the 

FFMQ (“Acting with Awareness”, “Non-Judging” and “Non Reactivity”) tend to 

negatively predict alcohol use (Bodenlos et al., 2013; Karyadi et al., 2015; Murphy et 

al., 2012). To follow up these findings,  the study explored as well  the relationship 

between alcohol use and some of the mindfulness traits and some of the drinking 

motives measured using the DMQR questionnaire.  

Regarding the FFMQ subscales, the following predictions were made: 1) a negative 

association between three FFMQ subscales (“Acting with Awareness”, “Non-Judging” 

and “Non Reactivity”) and alcohol use; 2) a negative association between the subscales 

“Observing” and  “Non-Judging” and social anxiety; 3) a negative association between 

the subscales of the ACS and the FFMQ subscales “Describing” and “Non-Judging”; 
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4) a negative relationship between Coping and FFMQ subscales “Accepting without 

Judgment”, “Acting with Awareness”, and “Describing”.  

 
 

 

 

 

4.2. Methods 

 
4.2.1. Participants 

 
Psychology Students from Kingston University were recruited over two sequential 

semesters (Autumn and Spring) through the Psychology Department participant pool 

(via the “Sona Systems” online recruitment tool). Students signed up through the online 

portal in exchange for 40 course credits, they were then directed to the online survey 

which was set up on the Qualtrics platform. Participants provided informed consent 

prior to participation. 

 

4.2.2. Design and Procedure 
 
All measures and procedures were approved by the Kingston University Research 

Ethics Committee. The survey was anonymous, and participants were allowed to 

complete the online survey at any time within the semester in which it was received. 

Participants received 40 course credits after completing the questionnaire. Prior to 

beginning the survey, participants read and electronically signed a consent form 

assuring confidentiality. The first part of the questionnaire included demographic 

questions assessing age, sex, and ethnicity, and questions assessing weekly alcohol 

intake (how many days per week they typically consumed alcohol - beers, wine, spirits 

- and how many drinks they typically consumed per drinking occasion - average 



 

 158 

number of drinks). The second part of the questionnaire included validated scales to 

assess participants’ social anxiety, drinking motives, pregaming behaviours, 

mindfulness facets and attentional control.  

 

 

 

4.2.3. Questionnaires 
 

4.2.3.1. Fear of Negative Evaluation 

 
As with the previous studies, the Brief Fear of Negative Evaluation (BFNE; Leary, 

1983) was used to assess participants’ social anxiety. BFNE is a 12-item self-report 

questionnaire measuring individuals’ expectations of receiving a negative evaluation 

from others. The questionnaire has a good internal consistency (α = .90) and a test-

retest reliability coefficient of 0.75.  

 

4.2.3.2. Drinking Motives  

 
The Drinking Motive Questionnaire Revised (DMQR; Cooper et al., 2003) is a 20-item 

questionnaire that measures motives for alcohol consumption. Items were summed to 

form the four DMQR subscales. The questionnaire’s structure proposes four motives 

for alcohol consumption: (1) conformity (e.g., “so you won’t feel left out”), (2) coping 

(e.g., “drinking to forget your problems”), (3) enhancement (e.g., “to have fun”), (4) 

social (i.e., “because it helps you enjoy a party”). In tasks 1-3 it was shown that high 

socially-anxious participants scored significantly higher for the coping and conformity 

factors, compared to low socially-anxious participants. In tasks 4-5, high socially-

anxious participants scored significantly higher than the control group for the ‘coping’ 

factor only. From the previous findings, an association was expected  between social 



 

 159 

anxiety and drinking motives (across subscales), with particularly strong relationships 

between social anxiety and negative motives (coping and conformity).  

 

 

 

4.2.3.3. Pregaming motives measures (PGMM)  

 
Participants completed the 15-item PGMM questionnaire (Bachrach et al., 2012). The 

questionnaire includes 15 contexts where prepartying could occur and uses a five-point 

scale from, ‘1-Almost Never/Never’ to ‘5-Almost always/Always’. The 15 contexts 

were derived from the revision of the original 20-item PGMM (Bachrach et al., 2012). 

The revised questionnaire has good internal consistency (α = .83).  

 

4.2.3.4. Attentional Control  

 
The Attentional Control Scale (ACS; Derryberry & Reed, 2002) is a 20-item self-report 

measure that combines 9 items assessing attentional focusing and 11 items assessing 

attentional shifting (Derryberry & Rothbart, 1988). The questions are rated on a 4 point 

Likert scale ( 1= almost never, to 4 = always). The final score is calculated by summing 

the item scores; higher scores are associated with better attentional control. In the 

current study, two scores were computed by summing items 1-8 and 12 for the focusing 

subscale (ACS-focusing) and items 10, 11 and 13-20 for the shifting subscale (ACS-

shifting). The internal consistency is reported as α = .82 for focusing factors and α = 

.68 for the shifting factor (Olafsson et al., 2011). The test-retest reliability of the ACS 

items varies from 0.45 to 0.73 and it is 0.61 for the total score.  
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4.2.3.4. Mindfulness Traits  

 
The Five Facet Mindfulness Questionnaire (FFMQ, Baer et al., 2006) is a self-report 

39 item questionnaire rated on a 5-point Likert scare (from 1 = never or very rarely 

true, to 5 = very often or always true). There are five subscales within the FFMQ: 

“Observing” (attending to sensory stimuli that mainly derive from external sources and 

the body as well as related cognitions and emotions), “Describing” (labelling internal 

experiences with words), “Acting with awareness” (ongoing attention to, and 

awareness of present activity and experience), “Non-judging” (having a non-evaluative 

attitude towards one’s thought and emotional processes while focusing on inner 

experiences, rather than taking on a critical stance), and “Non-reactivity” (assuming a 

stance that implies being able to perceive thoughts and feelings, especially when they 

are distressing, but without feeling compelled to react or being overwhelmed). The 

questionnaire has a good internal consistency (respectively for each scale: (1) α = .83; 

(2) α = .91; (3) α = .87; (4) α = .87 and (5) α = .75). 
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4.3. Results 

 
4.3.1. Participant characteristics  
 

Three hundred and twenty-three participants (Male= 42, Female= 278, Prefer not to say 

= 3) completed the online survey. The mean age was 24.3 years (SD=7.8 years). 

Participants had a mean Social Anxiety score on the BFNE of 21.37 (SD=10.71) and 

consumed an average of 6.8 units of alcohol per week (SD=12.54 units). 71.2 % 

(N=195) of participants reported having preloaded.  

Table 4.1:  Mean scores and standard deviations of participants’ self-report scores 

(N=323) for Alcohol Units typically consumed per week, Brief Fear of Negative 

Evaluation (BFNE), Pregaming Motives Measures Questionnaire (PPGQ), Drinking 

Motivation Questionnaire Revised (DMQR), Attentional Control Scale (ACS), and 

Five Facet Mindfulness Questionnaire (FFMQ).  

 

 Mean and Standard Deviations 

Alcohol Units  M= 6.8; SD = 12.54 

BFNE M= 21.37; SD= 10.71 

PPGQ M= 31.27; SD= 12.7 

DMQR Social  M= 14.89; SD= 5.67 

DMQR Coping  M= 11.28; SD= 5.78 

DMQR Conformity M= 7.01; SD= 3.07 

DMQR Enhancement  M= 13.43; SD= 5.42 

ACS Focus  M= 23.39; SD= 6.1 
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ACS Shifting M= 24.81; SD= 5.89 

ACS Total M= 48.19; SD= 11.15 

FFMQ Observing M= 24.54; SD= 7.4 

FFMQ Describing  M= 26.26; SD= 7.02 

FFMQ Acting with awareness M= 25.1; SD= 6.73 

FFMQ “Non-Judging” M= 24.57; SD= 8.11 

FFMQ Non Reactivity M= 19.13; SD= 5.47 

FFMQ Total  M= 119.33; SD= 24.29 

 

 

4.3.2. Primary Results  
 
Multiple regression analyses were carried out to investigate whether the different 

variables analysed (drinking units, PPGM, DMQ factors, ACS factors and FFMQ 

factors) predicted BFNE score. Firstly, (1) to examine whether drinking pattern 

(quantity and circumstance) was linked to social anxiety, the analysis tested if the 

Alcohol Units consumed per week and Pregaming Drinking scores predicted social 

anxiety. The results of the regression indicated that the model explained 6.2% of the 

variance and that the model was a significant predictor of Social Anxiety, F(2,321)= 

10.52, p<.001. While Pregaming Drinking behaviours contributed significantly to the 

model (B=.21, p<.001), Alcohol Units consumed per week did not (B=.01; p=.83). 

Secondly, we measured if (2) Drinking motives could predict Social Anxiety. The 

outcomes from the regression showed that 14.9% of the variance in the data can be 

explained by predictor variables, and that the model was a significant predictor of 

Social Anxiety, F(4,321)=13.88, p<.001. The DMQ factors that contributed 

significantly to the model were the Coping motives (B=.37, p = .006) and the 

Conformity factor (B=.79, p <.001). In contrast, the DMQ factors that did not contribute 

to the model were the Social (B=.28, p=.11) and the Enhancement motives (B=.18, 

p=.11). Next, we tested if (3) Attentional Control predicted Social Anxiety. Results 
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indicated that the model explained 0.11% of the variance and that the model was not a 

significant predictor of Social Anxiety, F(2,321)= 1.75, p = .18. None of the ACS 

factors contributed to the model (Shifting: B= -.03, p= .89; Focus: B= -.08, p=.56). 

Finally, we tested (5) if mindfulness was related to social anxiety by analysing whether 

the FFMQ factors predicted Social Anxiety. The model was a significant predictor of 

Social Anxiety (F(5;321)= 15.48, p<.001) and it explained 19.7% of the variance. The 

factors Observing (B= .33, p<.001), Non-Judging (B= -.35, p<.001) and Non-

Reactivity (B=-.45, p<.001) contributed most to the model. In contrast, the factors 

Acting with Awareness (B=-.17, p=.09) and Describing (B=.02, p=. 82) did not 

contribute significantly to the model.  

 

4.3.3. Secondary Results  

 
Additionally, we carried out multiple regressions to assess if the DMQR, ACS, FFMQ 

and BFNE (separately) predicted Alcohol Consumption. When analysing if DMQR 

motives predicted alcohol consumption by participants, the outcomes showed that the 

9.2% of the variance in the data was explained by the predictor variables, and that the 

model was a significant predictor of Alcohol Consumption, F(4,278)= 6.83, p<.001. 

The drinking motive that contributed significantly to the model was the Coping factor 

(B=.43, p= .002). The other motives did not contribute significantly to the model 

(Conformity (B=-.09, p=.65); Social (B=-.06, p=.18); Enhancement (B=.2, p=.26)).  

The mindfulness facet that contributed significantly to the model was the factor 

Describing (B=.25, p=.01). The other facets were not significant predictors: Acting with 

Awareness (B=-.2, p =.06); Non-Reactivity (B=-.09, p=.48); “Non-Judging” (B= .01, 

p= .84) and Observing (B=.01, p=.91)).  

Finally, multiple regressions were carried out to investigate if any of the individual 

drinking motives (Coping, Conformity, Social, Enhancement) were predicted by the 
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Mindfulness Traits. The first drinking motive analysed was the Coping factor. The 

results of the regression indicated that the model explained the 33.3% of the variance 

and that the model was a significant predictor of Mindfulness Traits, F(5,321)= 7.89, p 

<.001. Two mindfulness traits contributed significantly to the model: the factor “Acting 

with Awareness” (B= -.17, p=.004) and the factor ‘“Non-Judging”’ (B=-.13, p=.005). 

The second drinking motive analysed was the Conformity factor. The model was not a 

significant predictor of Mindfulness Traits, F(5,321)= 3.29, p=.007. The third drinking 

motive analysed was the Social factor. The results of the regression indicated that the 

model explained the 23.4% of the variance and that the model was a significant 

predictor of the Mindfulness Traits, F(5,321)= 3.64, p=.003. The only trait that 

contributed significantly to the model was the ‘Describing’ factor (B=.12, p=.03). The 

final drinking motive investigated was the Enhancement factor. The results indicated 

that the model explained the 25% of the variance and that the model was a significant 

predictor of Mindfulness Traits, F(5,321)= 4.2, p=.001. The only factor that contributed 

significantly to the model was the ‘Non-Judging’ mindfulness trait (B=-.11, p=.01).  

 
 

4.4. Discussion 

 
 
This study investigated the relationship between social anxiety, attentional control and 

drinking behaviours in a non-clinical sample. In contrast with the previous studies in 

this thesis, in which participants were required to be social drinkers (drinking minimum 

12 alcohol units per week) in order to attend the tasks, participants in this study did not 

have to meet any drinking criteria in order to participate in the survey. Because of this, 

the mean score for the number of alcohol units consumed per week was lower compared 

to the previous studies (Mean= 6.8 units per week, SD= 9.47 units). The mean BFNE 

score for social anxiety was 21.8 (SD= 10.71), significantly lower than in the previous 
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tasks (tasks 1-3: M=36.15, SD=11.55; tasks 4-5 = 36.8, SD= 9.49). Social anxiety 

scores were correlated with preloading behaviours, indicating that participants who 

report higher levels of social anxiety also engaged more in preloading behaviours. This 

is in line with recent studies showing that greater consumption in pre-drinking social 

situations is correlated with higher social anxiety (Buckner et al., 2020; Keough et al., 

2016). Furthermore, the outcomes of the multiple regression analyses were in line with 

the results from the previous studies in the thesis: the drinking motives of coping and 

conformity predicted social anxiety scores. As noted, previous research has also shown 

an association between coping and conformity motives and social anxiety (Lewis et al., 

2008; Stewart et al., 2006). These results strongly suggested that drinking by people 

with high levels of social anxiety is used as a coping strategy to manage anxiety and 

facilitate social inclusion. 

 

This study also investigated the relationship between mindfulness facets and social 

anxiety. Research has suggested that social anxiety symptoms are negatively correlated 

with mindfulness traits (Rasmussen and Pidgeon, 2011; Schmertz et al., 2012). 

According to Rasmussen and Pidgeon (2011), higher levels of mindfulness might 

predict lower levels of social anxiety. The present findings are partially in line with 

their results. In this study, social anxiety was negatively correlated with the mindfulness 

facets of “Acting with Awareness” and “Acting without Judgment”. However, in 

contrast with previous studies, significant associations were also found between social 

anxiety and the mindfulness facets of “Observing” and “Non Reactivity”. Previous 

research reported that socially-anxious people can show self-focused attention and 

safety behaviours during social situations in order to cope with social anxiety 

(Salkovskis, 1991; Clark et al., 1995; Wells et al., 1995). Self-focused attention is 

defined as ‘an awareness of self-referent, internally generated information’ (Ingram, 
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1990) and it plays an important role in social anxiety (Clark et al., 1995). According to 

the Clark and Wells model (1995), when socially-anxious individuals deal with social 

situations, they shift attentional processes to the self, which might cause detailed 

observation and monitoring of the self and of the social situation itself. This change in 

their attentional processes might help them to cope with self-presentation during feared 

situations. Consequently, socially-anxious individuals might also use safety behaviours 

in order to cope with social anxiety. The avoidance of social situations and the non-

reactivity might also be considered as safety behaviours for a socially-anxious person.  

 

This study investigated as well the relationship between mindfulness and drinking 

behaviours. Some previous studies had supported a negative relationship between 

mindfulness and addictions (Baer, 2003; Kavanagh et al., 2005; Marlatt, 1994), and in 

particular with alcohol use (Zgierska et al., 2009). Individuals with addictions tend to 

show more difficulties in accepting the present moment and avoiding negative thoughts 

(Kabat-Zinn, 1994). In line with this assumption, previous research has reported a 

negative relationship between the drinking motive of Coping and the mindfulness facets 

of Accepting without judgments, Acting with awareness, and Describing (Bowen et al., 

2014; Roos et al., 2015; Vujanovic et al., 2011). Mindful awareness has also been found 

to play an important role in reducing uncontrolled drinking (Levin et al., 2014). The 

regression results are partially in line with previous research, showing a negative 

relationship between Coping and the mindfulness facets of Accepting without judgment 

and Acting with awareness. Those two mindfulness facets were also negatively-related 

to the scores from the PPGQ, suggesting that those who reported pre-drinking 

behaviours also had lower scores on the mindfulness facets of “Accepting without 

Judgment” and “Acting with Awareness”. Additionally, the study discovered a 

relationship between the Enhancement drinking motive and the factor “Non-Judging”, 
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as well as an association between the Social and Enhancement drinking motives and 

the mindfulness facet “Describing”. In line with previous research, these findings 

suggest that individuals who tend to drink to cope with negative feelings and engage in 

pre-drinking behaviours, also report more difficulties in generating a general awareness 

of behaviours in the present moment and an awareness of drinking behaviours in 

particular (Schellhas et al., 2019). 

 

In contrast with the initial hypotheses, the study suggested that factors from the 

attentional control scale were not associated with social anxiety. This outcome is not in 

line with a previous study by Olafsson et al. (2011) that investigated the correlation 

between ACS and anxiety and depression traits using the Hospital Anxiety and 

Depression Scale (HADS, Zigmond & Snaith, 1983). The authors reported a negative, 

moderate correlation between Focusing and Shifting factors of the ACS and the 

symptoms of anxiety, suggesting that anxiety and depression are related to impaired 

performance on a series of neuropsychological tests that measure executive control 

functions (i.e., Elliott, 1998; Eysenck et al., 2007; Veiel, 1997). However, the authors 

were measuring anxiety and not social anxiety specifically as we did in our study. 

Previous studies have used the ACS combined with experiments investigating the 

interplay between automatic processes and effortful control (e.g., dot-probe task) in 

individuals with trait anxiety (Derryberry et al., 2002) or in tasks measuring speech-

giving anxiety (Jones et al., 2013). In their studies investigating fear of public speaking, 

Jones et al. (2013), found that individuals who scored lower on the ACS also reported 

an increased impact of fear of public speaking during their performance. This scale has 

generally been combined with laboratory tasks, but in the present study it has been used 

as a stand-alone self-report questionnaire to assess participants’ self-perception of 

attention and how it relates to self-reported drinking behaviours and social anxiety 
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traits. The lack of correlations between the ACS scores and the other factors might be 

due to the absence of an activity requiring a certain amount of attention.   

 

This study has some limitations. Firstly, we used a student sample with a restricted age 

range. Therefore, our results cannot readily be generalised to older adults or to the 

clinical condition of social anxiety disorder. Secondly, the majority of our sample was 

composed of female students, showing a gender imbalance that may have affected the 

results. Females are likely to have been over-represented as psychology students at 

Kingston University, as in most departments of Psychology. A review by the Higher 

Education Statistic Agency (HESA, 2020) reported a sector-wide unbalanced gender 

ratio in Psychology courses, leading to undergraduate research pools being 

overrepresented by women (Dickinson et al., 2012; McCray et al., 2005). The literature 

shows that there can be gender differences in the presentation and management of social 

anxiety disorder influenced by both psychological and biological factors, with an 

overall lifetime prevalance rate of 15.5% in women compared with 11.1% in men 

(Weinstock, 1999). The influence of gender differences on the findings will be 

discussed further in the general discussion section of this thesis.  

Additionally, elevated social anxiety symptoms are most reliably displayed in 

participants under conditions of social stress or high working memory load, when 

attentional control resources are required (Judah et al., 2013). However, those 

limitations did not prevent the study from replicating some key results of previous 

studies (Buckner et al., 2020; Schellhas et al., 2019; Keough et al., 2016) and finding 

new associations between the mindfulness traits of ‘Observing’ and ‘Non reactivity’ 

and social anxiety, and between the mindfulness traits of ‘Accepting without 

judgment’, ‘Acting with awareness’ and drinking behaviours (specifically, the drinking 

motivation of “Coping” and preloading behaviours). Overall, this study shows that 
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there are associations between mindfulness traits and alcohol use and social anxiety, 

suggesting that attentional processes reflected in mindfulness traits might play a role in 

drinking to avoid negative consequences (i.e. social anxiety) or in negative 

reinforcement drinking (i.e. coping). Mindfulness interventions may therefore be 

appropriate for improving control of drinking behaviours and social anxiety thoughts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 5 
General Discussion 

 
 

The thesis examined the effects of alcohol on attention and decision-making processes 

in socially-anxious and non-socially-anxious individuals. The aim was to understand 



 

 170 

better how alcohol might alter cognition to reduce social anxiety, an effect that might 

support increased drinking behaviour in people with high levels of social anxiety. To 

explore these issues, the thesis reports on five laboratory-based tasks (Chapters 2 and 

3) and an on-line survey (Chapter 4). 

5.1. Overview Chapter 2 

 

5.1.1. Participant Characteristics 
 
For the first part of this thesis, three tasks were designed to characterise the effects of 

alcohol on eye movements, as an indicator of attention, in HSA and LSA individuals. 

The first task was set up to explore the effects of alcohol on participants’ eye 

movements during and attentional bias (dot-probe) task; the second task examined how 

alcohol influences involuntary saccades (antisaccade task), and finally, the third task 

investigated alcohol‘s effects on voluntary saccades. The stimuli were facial 

expressions, contrasting emotional and neutral expressions. A non-clinical sample of 

40 students participated, divided into two groups based on their levels of social anxiety, 

which were similar to those of previous studies that used non-clinical samples of 

socially-anxious individuals. Ham et al., 2002 reported similar, slightly higher BFNE 

scores for HSA participants (M=48.21, SD=7.86) compared to the HSA participants 

tested here (M= 42.76, SD = 9.57), and slightly lower BFNE scores for their LSA 

participants (M=23.96, SD=5.26) compared to the LSA participants here (M = 28.84, 

SD = 8.92). The findings suggested that social anxiety was not related to the amount of 

alcohol consumed per week or participants’ breath alcohol levels after consuming a 

moderately high dose of alcohol, indicating that HSA and LSA participants consumed 

similar quantities of alcohol and were similarly affected by alcohol. In contrast, HSA 

participants scored higher on the negative reinforcement drinking motives compared 

with the LSA participants, suggesting that HSA people may drink to reduce or regulate 

negative affect (coping motives) and to avoid social censure (conformity motives). This 
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finding is consistent with previous research which showed that socially-anxious 

individuals endorsed greater negative drinking motives (coping, conformity) compared 

with non socially-anxious individuals (Terlecki et al., 2015; Lewis et al., 2008; Stewart 

et al., 2006). Since alcohol can produce relaxation effects (e.g. Baker et al., 2004; 

Conger, 1956; Khantzian, 1997), it has been proposed that individuals with social 

anxiety may use alcohol as a form of self-medication to deal with social anxiety 

symptoms that arise during stressful and/or social situations (Allan et al., 1995; Kushner 

et al., 2000). Here, the HSA participants were less relaxed than LSA participants 

regardless of drink, suggesting that they were more anxious in general (which might be 

expected since the task involves social interaction with a stranger), but alcohol did not 

change their level of relaxation. Overall, all of the participants reported feeling more 

alert before drinking in both conditions, but less alert especially after drinking alcohol. 

Similarly, they reported feeling more lightheaded after drinking, especially in the 

alcohol condition. These results obtained through self-report measures, 15 minutes after 

consuming alcohol, showed that the alcohol dose used in this study was clearly effective 

at influencing the participants’ feelings and responses. 

 
 
 
5.1.2. Dot-probe eye tracking Task   

 
Task 1 consisted of a dot-probe task to investigate eye movements and attentional 

biases to emotional facial expressions in high and low socially-anxious individuals after 

consuming either placebo or alcohol. Stimuli used for this task were emotional faces 

(angry/happy) paired with neutral faces. The measures were dwell times (primary data) 

and reaction times (secondary data). Because participants’ gaze patterns were the main 

metric, a long stimulus presentation time (1500 ms) was adopted. There was an overall 

impairment in reaction times due to alcohol intoxication, reflecting a tendency for the 

participants to perform slower under the influence of alcohol. Reaction times were not 
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affected by social anxiety or by type of stimulus. Previous research has indicated that 

socially-anxious individuals can show attentional biases towards angry faces when such 

stimuli are presented on the screen either for 100 ms or 500 ms (Cooper et al., 2006). 

Therefore, the reason why participants did not show attentional biases in our study 

might be due to the longer stimulus presentation time (1500 ms). Analyses of 

participants’ gaze patterns showed that HSA participants spent more time looking at 

the stimuli overall compared with the LSA participants, suggesting a generalised 

attentional bias towards faces in HSA people. Alcohol increased this effect, such that 

the socially-anxious participants produced longer dwell times, compared to low 

socially-anxious individuals, for all types of stimuli under the influence of alcohol. 

However, the different types of facial expressions did not affect participants’ eye 

movements. The lack of a face effect might relate to the longer stimulus presentation 

time compared with other studies but may also reflect the nature of the facial 

expressions chosen for this project. Previous research has shown that high socially-

anxious participants might be particularly sensitive to disgusted and contemptuous 

faces, which were not used here (Amir et al., 2005; Stein et al., 2002).  

5.1.3. Antisaccade Task 
 
The aim of task 2 was to examine how alcohol modifies involuntary gaze patterns in 

relation to socially threatening stimuli among socially-anxious individuals. This eye-

tracking task required participants to look away from the stimuli, and therefore to 

inhibit a reflexive response and create a competing voluntary action. Participants made 

significantly more errors after drinking alcohol, especially when an angry face was 

shown on the screen, suggesting a difficulty to inhibit an involuntary response when 

presented with threatening stimuli. In line with previous studies, error rates increased 

with inverted stimuli suggesting that these targets are processed differently (Perrett et 

al., 1988; Valentine, 1988; Butler & Harvey, 2005; Gilchrist et al., 2006). Overall error 
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rates were not affected by social anxiety. However, social anxiety did affect 

participants’ dwell times: HSA individuals spent more time looking at angry faces 

compared to LSA participants. The results indicated that HSA participants allocated 

attentional resources to threatening stimuli, in line with the theoretical frameworks that 

support the selective attention theory (Beck et al., 1997; Williams et al., 1997). Alcohol 

seemed to increase participants’ dwell times for all types of faces, suggesting a stronger 

attribution of attentional resources towards faces under the effects of alcohol. 

Moreover, all participants seemed to look longer at the “eyes” region of the angry faces, 

compared to the same region of the neutral and inverted faces, suggesting a tendency 

to allocate attentional resources to threatening stimuli regardless of social anxiety 

levels. Finally, alcohol also increased eye movement latencies, but again no effect of 

social anxiety was found. The effect on latencies suggests that alcohol attenuates motor 

preparation of the saccadic response in both HSA and LSA individuals. 

 

 

5.1.4 Prosaccade Task 
 
Task 3 was a prosaccade task to examine HSA and LSA participants’ gaze patterns in 

response to different types of face (angry, neutral or inverted) after drinking alcohol or 

placebo. In contrast with task 2, participants were required to look directly at the target 

when it appeared. Participants made more errors when viewing neutral or inverted 

faces, tending to be more accurate when angry faces appeared on the screen, suggesting 

that participants were more vigilant towards threatening faces compared with neutral 

and inverted faces. This effect was stronger under the influence of alcohol. Social 

anxiety did not affect participants’ error rates. In contrast with the antisaccade task, 

HSA participants spent more time looking at faces during the placebo condition 

compared with the LSA group. Overall, participants spent more time looking at angry 
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faces compared with neutral or inverted stimuli. Alcohol seemed to reduce dwell times 

on faces, but it increased the time spent looking around the eyes. When looking at 

mouths, participants spent significantly more time looking at inverted mouths 

compared with angry or neutral mouths. This most likely occurred because the mouths 

of the inverted faces were effectively placed in the same positions on the screen as the 

eyes of neutral and angry faces, suggesting a habit of looking around the conventional 

eyes area on the screen. Prosaccade latencies were not influenced by alcohol, social 

anxiety, or type of stimuli. In line with previous studies, prosaccade latencies were 

significantly shorter than antisaccade latencies (Sluis et al., 2017, Wieser et al., 2009) 

probably because there might be an additional cost in programming an antisaccade 

related to the time required to inhibit a reflexive saccade to the onset stimulus (Pratt 

and Trottier, 2005; Olk and Kingston, 2003). 

 

 

5.2. Overview Chapter 3 

 
5.2.1. Participants Characteristics 
 
This set of tasks was designed to explore how decision-making processes change under 

the influence of alcohol in HSA and LSA participants. A non-clinical sample of 68 

students participated in three laboratory tasks. As with the previous tasks, participants 

were divided into two groups based on their levels of social anxiety. However, in 

contrast with the earlier sample in Chapter 2, in this study social anxiety was positively 

related to the quantity of alcohol consumed per week: HSA participants reported 

drinking more alcohol units per week compared with the LSA participants. There was 

also a significant effect of social anxiety on breath alcohol concentration, suggesting 

that HSA participants may metabolise alcohol differently compared with the LSA 

group. In line with Chapter 2, high socially-anxious participants scored higher on 
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coping motives, although conformity motives were not significantly higher in the social 

anxiety participants. Positive motives (social and enhancement) were also unrelated to 

social anxiety. Overall, participants reported feeling more relaxed after consuming 

either drink (placebo or alcohol), reflecting a general relaxation over the timecourse of 

the session. Participants also reported feeling less alert and more lightheaded after 

consuming alcohol. The differences between the two samples from Chapters 2 and 3 

are likely due to the difference in the initial selection criteria: while in the first study 

participants were invited to attend the tasks if they drank more than 8 units per week, 

in the second study participants were invited to join the tasks if they drank more than 

12 units per week.   

 

 

 

5.2.2. Iowa Gambling Task (IGT) 
 
Task 4 tested the effects of alcohol on decision-making processes under ambiguity in 

socially-anxious participants using a modified Iowa Gambling Task paradigm (IGT). 

The IGT that was used (Pittig et al., 2014) included two decks of either advantageous 

or disadvantageous cards showing angry or neutral facial expressions instead of 

numbers (as shown in the original IOWA task). In contrast with previous research that 

did not find any effect of alcohol on IGT performance (Balodis et al., 2006), the 

findings suggested that alcohol influenced HSA participants differently from LSA 

participants and might have reduced the disruption in the card selection process that 

was identified in HSA participants after placebo, and consequently led to better 

performance.  
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5.2.2. Game of Dice Task (GDT) 
 
Task 4 also investigated the effects of alcohol on risky behaviors in socially-anxious 

and non-socially-anxious participants using the GDT, a task in which the rules are 

explicit from the beginning, unlike for the IGT (Brand et al., 2005). There was no effect 

of alcohol or social anxiety on participants’ performance, suggesting that participants’ 

decision-making processes under risk were not influenced by alcohol or by level of 

social anxiety. This is in line with previous research, which has suggested that anxiety 

(broadly defined) can influence IGT performance without affecting participants’ GDT 

performance (Zhang et al., 2015). Another study also failed to show an effect of acute 

alcohol on performance on the GDT (Vera et al., 2018). In conclusion, there was no 

difference in participants’ GDT performance after either drinking a placebo or an 

alcoholic drink, suggesting that alcohol might have an effect on decision-making 

processes under ambiguity when emotional content was shown (IGT) but not on a task 

in which the rules are explicit since the beginning, and in which no emotional content 

was used (GDT). 

 
 

5.2.4. Dot probe Task (Short presentation time: 500 msec) 
 
Task 5 was a dot probe task to examine attentional bias in socially-anxious individuals 

after drinking alcohol or placebo. In contrast with the previous dot-probe task, eye 

movements were not recorded and the stimulus presentation time was reduced from 

1500 ms to 500 ms to be consistent with studies of attentional bias using RT measures. 

Contrary to expectations, HSA participants did not show an attentional bias towards 

angry faces; however, social anxiety influenced participants’ reaction times for 

emotional stimuli more generally (angry and happy faces) compared with neutral 

stimuli. In line with previous research, HSA individuals responded faster than LSA 

participants when dots replaced the emotional targets, suggesting that they showed 
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increased vigilance for emotional facial expression compared with neutral targets 

(Garnet et al., 2006). Alcohol did not affect this enhanced vigilance, and reaction times 

for both LSA and HSA participants were impaired non-selectively under the influence 

of alcohol. 

 

5.3. Overview Chapter 4  
 
The last study explored the relationships between social anxiety, drinking motives, 

drinking  behaviours, attentional control, and mindfulness traits (which reflect 

attentional processes) using a number of standardised questionnaires distributed to a 

sample of 323 participants. The results showed a positive relationship between social 

anxiety and preloading behaviours, suggesting that participants with higher levels of 

social anxiety engage more in drinking behaviours before going out. Moreover, a 

positive relationship was identified between social anxiety and each drinking motive 

(social, enhancement, coping and conformity). In contrast with tasks 1-5, in which HSA 

participants reported drinking more for motives of coping (and conformity, tasks 1-3 

only), in this study participants with higher levels of social anxiety reported drinking 

not just to cope and to conform but also to socialise and to feel the enhancement effects 

caused by alcohol. In terms of attentional processes, social anxiety was negatively 

correlated with the mindfulness facets of “Acting with Awareness” and “Acting without 

Judgment”. However, social anxiety was also positively associated with the 

mindfulness traits of “Observing” and “Non-Reactivity”, suggesting some important 

features that might characterize socially-anxious individuals, such as increased self-

focused attention and self-related judgments. These findings are in line with studies that 

have reported how socially-anxious people may exhibit more self-focused attention and 

safety behaviours during social situations in order to cope with social anxiety 

(Salkovskis, 1991; Clark et al., 1995; Wells et al., 1995). 
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Finally, the last study also looked at relationships between drinking behaviours and 

mindfulness traits (irrespective of social anxiety). The outcomes included negative 

relationships between the drinking motives of coping and conformity with the 

mindfulness facets of “Accepting without Judgment” and “Acting with Awareness”, 

suggesting that participants who reported drinking in order to cope with negative 

feelings and to conform in social situations were also more judgmental when perceiving 

thoughts and feelings and were less attentive toward present moment activities and 

situation. Higher scores on the pre-gaming questionnaire were also negatively 

associated with “Accepting with Judgment” and “Acting with Awareness”, suggesting 

that participants who reported being more judgmental and less attentive in present 

situations tended to drink more alcohol before going out. Furthermore, associations 

were found between the social and enhancement drinking motives and the mindfulness 

facets of “Describing” and “Observing”, suggesting that individuals who reported 

drinking because of the “positive reinforcement motives” (Cox et al., 1990), such as 

drinking to have fun and to get drunk (enhancement) and to better enjoy social 

gatherings (social), also reported being better at constructions of experiences, thoughts 

and emotions into words, and being more aware and attentive to feelings and thoughts. 

The enhancement drinking motive was also related to the mindfulness facet of “Non-

Reactivity”, showing that participants who drink because they like the feeling of it are 

also better at perceiving thoughts and feelings without judgments. These findings have 

important implications: understanding individual characteristics related to drinking 

behaviours and mindfulness traits might be important to inform clinical interventions 

based on the incorporation of cognitive behavioural skills and mindfulness skills 

(Marlatt and Gordon, 1980; Marlatt et al., 2005). 
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5.4. Synthesis 

 
5.4.1. Effects of alcohol on social anxiety 
 
From the tasks conducted in this thesis, it is clear that socially-anxious participants are 

more likely to drink alcohol in order to cope, in other words, to reduce or regulate their 

negative emotions (coping motives). This is consistent with previous research which 

has found that positive alcohol expectancies and negative reinforcement drinking 

motives might explain in part the relationship between social anxiety and alcohol use 

(Ham et al., 2016; O’Hara et al., 2015). 

Self-focused attention is defined as ‘an awareness of self-referent, internally-generated 

information’ (Ingram, 1990) and it plays an important role in social anxiety (Clark et 

al., 1995). According to the Clark and Wells model (1995), when socially-anxious 

individuals are dealing with social situations they shift attentional processes towards 

the self in such a way as to provoke detailed observation and monitoring of the self and 

of the social situation itself. This change in their attentional processes might help them 

to cope with the challenge of self-presentation during feared situations. Consequently, 

socially-anxious individuals might also use safety behaviours in order to cope with 

social anxiety. The avoidance of social situations and non-reactivity might also be 

considered as safety behaviours for a socially-anxious person. In this thesis, HSA 

participants exhibited a number of modest attentional biases that might be related to 

excessive self-focused attention (e.g.  longer dwell times in tasks 1-3; increased 

vigilance for emotional faces in Chapter 3). Also consistent with this proposal, the 

results showed that higher levels of social anxiety are related to lower scores on the 

mindfulness facets of “Observing” and “Non-Reactivity”, suggesting that HSA 

individuals might have more difficulties being aware of and attentive to personal 

feelings and thoughts, and they might also be more judgmental about their thoughts and 
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feelings. In conclusion, HSA individuals showed some differences in attention towards 

external targets but also in self-focused attention compared to LSA individuals.  

 
Alcohol affected the eye movements of socially-anxious individuals while they were 

performing a dot-probe task with a long stimulus presentation time (task 1 – 1500 ms) 

showing that HSA participants produced longer dwell times for all types of stimuli - 

compared to LSA participants - under the influence of alcohol. However, alcohol did 

not affect HSA individuals differently from LSA participants in the shorter dot-probe 

task which measured only reaction times and not eye movements (task 5 – 500 ms). 

These findings suggested that eye tracking might be more sensitive for capturing effects 

of social anxiety when a dot-probe task is involved. The nature of the task is clearly 

important for identifying differences between groups since alcohol did not affect HSA 

and LSA participants differently during the antisaccade and prosaccade tasks. An 

important difference between the tasks is the inclusion of a further activity (pressing 

specific keys on a keyboard in reaction to particular targets) during the dot probe task. 

As the activity increased the cognitive demand, and alcohol reduced attentional 

capacity during the activity, socially-anxious participants might have been able to 

allocate more attention to the stimuli, and consequently they might have experienced 

less anxiety during the task, in line with a main assumption of the Attention Allocation 

Model (Steel et al., 1990).  

 
Regarding the effects of alcohol on decision-making processes in socially-anxious 

individuals, in the IGT the HSA participants selected fewer advantageous choices in 

the placebo condition compared with the LSA participants, but selected more 

advantageous choices in the alcohol condition, suggesting that alcohol might have 

changed and improved HSA participants’ performance by reducing sensitivity to the 

threat stimuli in HSA participants. These findings were in contrast with our predictions, 
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which anticipated more cautious (better) performance by the HSA participants after 

placebo. In contrast, neither alcohol nor social anxiety influenced performance on the 

GDT, a non-ambiguous task in which the rules were explicit from the beginning and 

without emotional content present. The difference in decision making performance 

between the groups on the two tasks might be due to the presence of emotional content 

(“threat stimuli”) in the first task (placebo condition), which might have affected the 

HSA group performance negatively.  

 
 

 

5.4.2. Effects of alcohol on reaction times, speed and accuracy  
 
Overall, alcohol impaired response speed when using the dot probe paradigm (tasks 1 

and 3), suggesting a deleterious effect on information processing capacity over time 

(Rohrbaugh et al., 1988; Krull et al., 1994). Additionally, alcohol increased 

participants’ error rates in tasks 2 and 3. This is in line with previous studies that tested 

the effects of alcohol on reaction times, speed and accuracy in the early stage of 

information processing, showing that alcohol can produce wide-ranging impairments 

in performance as a consequence (Gustafson, 1986; Lemon et al., 1993; Maylor et al., 

1990; Jaaskelainen et al., 1995). However, there was no effect of alcohol on social 

anxiety, and HSA and LSA participants did not perform differently in the alcohol 

condition compared with the placebo condition. 

 
 
5.4.3. Effects of alcohol on decision-making  
 
As mentioned above, HSA individuals generally performed worse than LSA 

participants during the IOWA task in the placebo condition, but they increased their 

number of safe choices after drinking alcohol and thereby improved performance, 

suggesting that alcohol may have a positive effect on decision-making processes in 
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socially-anxious individuals when emotional content is presented. Therefore, alcohol 

consumption might be reinforced as a self-medication strategy to reduce the impact of 

emotive stimuli and to reduce disruption of performance. The altered IGT performance 

is a new and important finding; it is the first study investigating how alcohol affects 

performance under ambiguity and risk in high socially-anxious and low socially-

anxious individuals. 

 

5.5. Methodological issues: Strengths and Limitations 

 
The tasks conducted in this thesis had several strengths including the relatively large 

sample sizes and the inclusion of two test sessions in a controlled laboratory setting. 

Previous studies that used smaller samples to investigate attentional biases on social 

anxiety using a dot probe paradigm (e.g. Mogg et al., 2004 with a sample of 30 

participants; Helfenstein et al., 2008 with a sample of 24 participants); as well as 

previous studies testing the effects of alcohol on cognitive processes in smaller samples 

(e.g. Birak et al., 2011 with a sample of 24 participants; Maylor et al., 1994 using a 

sample of 24 participants); and studies that tested the influence of alcohol using an eye 

tracking studies (e.g. Vorstius et al., 2012 using a sample of 20 participants; Silva et 

al., 2017 using a sample of 20 participants). Nevertheless,the absence of power analysis 

in advance (and the difficulty of identifying suitable effect sizes beforehand) does mean 

that the studies may be underpowered and that the effects reported for tasks 1-5 need 

to be corroborated with suitable replication.  

 
An important strength of the studies in the thesis is that all tasks were counterbalanced 

by drinking procedure, allowing us to control for the effects of drinking variables in the 

designs, in which the same participants were tested repeatedly. In order to recruit an 

appropriate target population for research participation, the inclusion criteria specified 



 

 183 

that all participants must be social drinkers: only participants that consumed more than 

8 alcohol units (for tasks 1-3) and 12 alcohol units (for tasks 4-5) were invited to attend. 

This was ethically necessary too, in order to minimise the risk of an adverse reaction to 

alcohol. Additionally, individuals who scored between 35 and 38 on the BFNE scale 

could not take part, in order to widen the gap between the two groups (instead of a 

simple median split), and in line with previous research that has used a similar cut-off 

score of 38 to assign participants to the HSA group (Carleton et al., 2011). Another 

strength is that, originally, more than one measure of social anxiety was compared. 

Looking at the different social anxiety scales at the satsrt allowed us to compare the 

results of other scales with BFNE scores and to validate the choice of BFNE as the 

social anxiety questionnaire to be used to divide participants into two groups.  

For tasks 1-3 the EyeLink 1000 eye tracker was used (SR Research, 2016); this is 

widely considered to provide the highest spatial precision and accuracy among 

commercial eye-trackers. Eye-tracking was only used in the first set of tasks because 

(1) the method identified only limited effects of social anxiety and alcohol on 

attentional processes, given the effort required and the time involved to collect and 

collate data; (2) subsequent studies shifted towards the study of decision-making 

processes (rather than attention specifically), and other measures are more suitable in 

this context. 

 
Finally, an important strength of this thesis is that participants were not aware of the 

purpose of each task. During the recruitment process, the studies were advertised as 

opportunities to investigate the effects of alcohol on cognitive processes in social 

drinkers. By doing this, it was possible to recruit participants with high levels of social 

anxiety who might not otherwise have participated. 

  



 

 184 

Despite its strengths, there are also some important limitations that need to be 

acknowledged. First, the studies were restricted to a non-clinical population. It is 

assumed that social anxiety is distributed along a continuum extending from no or little 

social anxiety up to clinical levels of social anxiety. Chapters 2 and 3 included dot-

probe paradigms based on the assumption that the attentional bias might depend on the 

severity of social anxiety. Therefore, an attentional bias might have been clearer in 

patients with SAD rather than in participants with high levels of social anxiety selected 

by splitting a sample of students into two groups using the BFNE. However, despite 

the non clinical sample we used, some effects of social anxiety were identified, and 

these were often in line with other studies that tested attentional biases using a dot probe 

task in an undergraduate sample with moderate and high social anxiety (Sluis et al., 

2014). Another limitation is that in this set of tasks participants were tested in a “sterile” 

laboratory context. The effects of alcohol on social anxiety still need to be studied more 

in “real-life” situations, including more realistic social challenges, or during controlled 

social tasks. Some studies that have tested the effects of alcohol on social anxiety 

actually induced anxiety as part of the procedure (e.g. Abrams et al., 2001; Stevens et 

al., 2014) allowing the researchers to test the influence of alcohol on attentional 

processing during a more realistic social situation. The studies here did not investigate 

the effects of alcohol on socially-anxious individuals under conditions of induced 

anxiety. However, this thesis was most concerned with cognitive processes related to 

social anxiety, so an experimental approach was the most appropriate way of doing this. 

Also, all of the tasks (but not the survey) required the participants to interact personally 

with the experimenter, who was unknown to them, thus introducing an element of social 

interaction and performance scrutiny that might be considered stressful.  

Additionally, especially in the last study, large proportions of the samples were female. 

Previous research suggested that there might be important gender differences in alcohol 
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use (Nolen-Hoeksema, 2004), social anxiety (Xu et al., 2012), and their co-occurrence 

(De Boer et al., 1993), but also in the use of emotion regulation strategies (Tamres et 

al., 2002). A study investigating gender differences in alcohol use and mindfulness 

traits reported that drinking to cope was negatively associated with openness and 

positively associated with non-attachment to thoughts only in men, and not in women 

(Leigh et al., 2009). High socially-anxious women have also been reported to have more 

alcohol-related problems compared to high socially-anxious men (Norberg et al., 2009). 

These studies suggest a need to understand possible differences between genders across 

variables to inform prevention and intervention programs that might differ between 

genders.  

Finally, the survey study is inevitably limited by the use of self-report measures, which 

can be subject to biases (e.g. social desirability). Despite this, clear relationships 

between relevant variables were identified, and many of these were consistent with 

previous research. However, it would be informative to relate these outcomes to 

relevant measures of actual behaviour in the same participants. 

 

5.6. Future Studies  

 
The main aim of this thesis was to explore the effects of alcohol on cognitive processes 

(attention and decision-making) in socially-anxious individuals, and the findings raise 

a number of suggestions for future research. For example, the hypotheses were tested 

using a non-clinical sample of socially-anxious individuals, with no history of alcohol 

use disorder. Clinical samples might reveal stronger or different effects of alcohol on 

social anxiety while performing the kinds of tasks used in this thesis. Second, as 

mentioned previously, the studies measured cognitive variables in socially-anxious 

participants during situations that did not require social performance or social 
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evaluation by others. Socially-anxious individuals may experience the negative effects 

of social anxiety during specific performance where anxiety is activated (e.g. a speech 

task). Previous studies that have investigated the effects of alcohol on socially-anxious 

individuals while performing a speech task showed that alcohol influenced social 

performance and anxiety (Stevens et al., 2017). By designing a task that might require 

performance that includes a social component after drinking alcohol, more pronounced 

effects of alcohol might be revealed in HSA compared to LSAs individuals. As 

mentioned before, future research could also test whether or not the current findings are 

robust for both genders. 

 
The final survey study reported important findings showing relationships between 

mindfulness traits and drinking behaviours and motives. Based on such outcomes, 

future studies might explore the effect of mindfulness training in HSA vs LSA 

individuals before performing a task during a social situation (e.g. a speech task) to 

increase awareness of the present moment and to teach the ability of non-reactivity 

during a stressful social situation. Then, socially-anxious people with high levels of 

mindfulness might be less motivated to consume alcohol as a way of attempting to 

manage mood. In conclusion, further research can shed light on the dynamics of the 

relationship explored throughout this thesis (social anxiety, alcohol influence and 

cognitive processes). 

 

5.7. Implications 

 
Understanding how alcohol influences social anxiety and cognitive processes might be 

critical to develop appropriate prevention and treatment programs and to identify 

individuals at risk for problem drinking. The self-report findings here have shown that 

socially-anxious individuals drink to cope with negative feelings. Understanding the 
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reason why socially-anxious individuals consume alcohol is fundamental given the 

high exposure in the undergraduate student populations to the availability of alcohol 

and to the novel social situations that might lead the students to drink in order to reduce 

discomfort (e.g. Eggleston et al., 2004; Ham et al., 2005). The results from the final 

study also provide evidence that socially-anxious individuals might benefit from 

mindfulness-based interventions designed to teach individuals how to “stay present” 

and manage anxiety and alcohol cravings. Previous research supports the theory that 

mindfulness is a skill that can be learned, practised and improved upon (Bishop et al., 

2004). Mindfulness has also been associated with goal-directed behaviours and less 

intrusive negative thinking (Masicampo et al., 2007), thus mindfulness based 

interventions might be helpful for socially-anxious individuals who are generally 

characterised by excessive self-focused attention and self-related judgments 

(Salkovskis, 1991; Clark et al., 1995; Wells et al., 1995). The survey findings also 

suggested that participants who reported drinking in order to cope with negative 

feelings and to conform in social situations, also reported being judgmental when 

perceiving thoughts and feelings and reported not being attentive in the present 

moment. These results suggest that teaching individuals who are heavy drinkers and 

socially-anxious to engage in the mindfulness technique of focusing on internal cues 

(e.g. breath) and accepting negative feelings without being critical might result in less 

judgment of their thoughts and feelings and increased attention to the present moment. 

The act of focusing on the current moment without reacting and without judgment is 

effectively used in the treatment of anxiety disorders (Chambless et al., 2001). A 

challenge with prevention and intervention programs for social anxiety is that socially-

anxious individuals don’t generally seek treatment for their symptoms, despite the 

availability of effective treatments (Olfson et al., 2000). In 1994, a nonprofit 

educational program was started in the USA (National Anxiety Disorders Screening 
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Day) that organises screening days to help participants understand if they have 

symptoms of anxiety disorders; participants are then directed to particular, relevant 

local treatment resources and services. In the UK, interventions are facilitated by the 

NHS or via specific charities (e.g. Anxiety UK), who offer support groups, therapy 

services and anxiety management courses.  

 

5.8. Conclusions 

 
This thesis presented a number of studies that examined relationships between alcohol 

use, cognition, and social anxiety that have not been studied before. Methods adopted 

included eye tracking tasks to assess attentional processes, decision-making paradigms, 

and self-report measures of attentional styles and drinking behaviours. In summary, the 

thesis revealed a complex interaction between social anxiety, cognition (specifically 

attention and decision-making) and alcohol use. The selective effects of alcohol on 

people with high levels of social anxiety were relatively small, and included: a tendency 

to attend more to emotional face stimuli (irrespective of threat content); making more 

advantageous choices in a decision-making task that included emotional stimuli; and 

correlations between social anxiety and specific mindfulness traits. Consistently, 

coping motivations for alcohol consumption were stronger in people with high levels 

of social anxiety. The findings therefore only partly and selectively support 

expectations from the Self-Medication Hypothesis and the Attention Allocation Model. 
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Appendix 
 
 

Appendix A: Dot probe task eye movements results  

Table showing average Dwell Times on Angry faces and neutral faces during placebo 

and alcohol conditions.  

 

Placebo Condition 

 

DT on Angry Faces 

 

DT on Neutral Faces 

HSA Group Mean = 504.85 

SD = 196.87 

Mean = 501.78 

SD = 194.21 

LSA Group Mean = 405.43 

SD = 207.1 

Mean = 396.43 

SD = 193.88 

 

Alcohol Condition 

 

DT on Angry Faces 

 

DT on Neutral Faces 

HSA Group Mean = 783.86 Mean = 750.41 
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SD = 299.24 SD = 266.59 

LSA Group Mean = 594.92 

SD = 181.80 

Mean = 573.26 

SD = 141.80 

 

 

Table showing average dwell times on happy and neutral faces in HSA and LSA 

participants during alcohol and placebo conditions.  

 

 

Placebo Condition 

 

DT on Happy Faces 

 

DT on Neutral Faces 

HSA Group Mean = 501.78 

SD = 194.21 

Mean = 498.61 

SD = 180.99 

LSA Group Mean = 396.43 

SD = 193.88 

Mean = 451.46 

SD = 198.59 

 

Alcohol Condition 

 

DT on Angry Faces 

 

DT on Neutral Faces 

HSA Group Mean = 752.84 

SD = 280.93 

Mean = 750.41 

SD = 266.59 

LSA Group Mean = 594.74 Mean = 573.24 
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SD = 182.23 SD = 141.80 

 

 

 

 

 

Appendix B: Antisaccade Results 

B 1: Error rates 

Table showing average error rates for face type and drug condition. 

Face Type Placebo Condition Alcohol Condition 

Angry M=.111, SD=.016 M=.158, SD=.021 

Neutral  M=.099, SD=.014 M=.130, SD=.019 

Inverted M=.103, SD=.014 M=.109, SD=.016 

 

B2: Dwell Times Face  

Table showing average dwell times around face for high and low socially anxious 

individuals. 

Social Anxiety  Placebo Condition Alcohol Condition 

HSA M=131.73, SD=19.37 M=206.98, SD=16.2 

LSA M=150.9, SD=20.12 M=162.26,SD=16.83 

 

 

B 3: Dwell Times Eyes  

Table showing average dwell times around eyes during placebo and alcohol condition 

Face Type  Placebo Condition Alcohol Condition 
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Angry Eyes M=112.04, SD=16.75 M=156.16, SD=16.82 

Neutral Eyes M=105.78, SD=11.61 M=154.61, SD=17.21 

Inverted Eyes M=47.71, SD=6.58 M=142.87, SD=18.73 

 

 

Table showing average dwell times around angry, neutral and inverted eyes for high 

and low socially anxious participants 

Face Type  HSA LSA 

Angry Eyes M=128.66, SD=17.59 M=139.54, SD=18.28 

Neutral Eyes M=157.57, SD=16.58 M=102.82, SD=17.23 

Inverted Eyes M=110.51, SD=13.81 M=89.07, SD=14.35 

 

 

 

 

B4: Dwell Times Mouth  

Table showing average dwell times around angry, neutral and inverted mouth after 

drinking alcohol or placebo. 

 

Face Type  Placebo Condition Alcohol Condition 

Angry Mouth M=11.46, SD=7.2 M=19.51, SD=9.67 

Neutral Mouth M=44.72, SD=6.62 M=13.91, SD=6.14 

Inverted Mouth M=26.6, SD=13.41 M=14.92, SD=8.64 

 

 

B5:  Latencies 
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Table showing average latencies for the HAS and LSA participants  

 

Social Anxiety Group Latencies Means  

HSA M=406.55, SD=23.59 

LSA M=393.3, SD=24.11 

 

 

Appendix C: Prosaccade Results  

C 1: Error Rates 

Table showing mean of error rates for HSA compared to LSA participants (N=40, 

repeated measures). 

Social Anxiety Group Error Rates Mean  

HSA M= .331, SD= .01 

LSA M= .344, SD= .01 

 

 

C2: Dwell Times  

Table showing average dwell times around faces for control and treatment groups 

during placebo and alcohol conditions.  

 

Social Anxiety Group  Placebo Condition Alcohol Condition 

HSA M=763.77, SD=8.75 M=719.62, SD=14.93 

LSA M= 771.02, SD=8.62 M= 764.6, SD=14.72 

 
 
Table showing average dwell times for 1) anxiety groups and 2) face types.  
 
1) 
 

Social Anxiety Group Dwell Times Means  

HSA M=741.7, SD= 10.63 

LSA M= 767.81, SD=10.48 
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2) 

 

Face Type Dwell Times Means 

Angry M= 758.86, SD= 7.52 

Neutral M= 756.56, SD= 7.77 

Inverted M= 748.84, SD= 7.71 

 
 

C3: Dwell Times Eyes 

Table showing average dwell times for each condition (1) Face Type, (2) Drug 

Condition, (3) Social Anxiety group, (4) interaction between Face Type and Drug 

Condition. 

 

Face Type Dwell Times Means 

Angry M=617.11, SD=19.4 

Neutral M=628.07, SD=20.39 

Inverted M=486.95, SD=14.45 

 

Drug Condition Dwell Times Means 

Placebo Condition M=540.98, SD=18.25 

Alcohol Condition M=613.76, SD= 17.68 

 

 

Social Anxiety Group  Dwell Times Means 

HSA M=587.25, SD=22.61 

LSA M=567.5, SD=22.3 
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Face Type  Placebo Condition Alcohol Condition 

Angry M=613.71, SD= 24.82 M=620.51, SD=20.04 

Neutral M=627, SD= 25.71 M=629.13, SD=19.98 

Placebo M=382.24, SD=13.99 M=591.65, SD= 22.52 

 
 

C4: Dwell Times Mouth 

 
Table showing average dwell times for each condition (1) Face Type, (2) Drug 

Condition, (3) Social Anxiety group and (4) interaction between Face Type and Drug 

Condition. 

 

Face Type Dwell Times Means 

Angry M=87.18, SD=11.87 

Neutral M=74.07, SD=11.22 

Inverted M=282.4, SD=14.2 

 

Drug Condition Dwell Times Means 

Placebo Condition M=186.28, SD= 9.6 

Alcohol Condition M=109.49, SD=12.16 

 

Social Anxiety Group Dwell Times Means 

HSA M=140.73, SD=12.85 

LSA M=155.03, SD=12.67 
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Face Type  Placebo Condition Alcohol Condition 

Angry M=98.23, SD=14.98 M=76.13, SD=14.09 

Neutral M=79.26, SD=14.11 M=68.88, SD=13.96 

Inverted M=381.35, SD=15.45 M=183.45, SD=24.61 

 

 

 

Appendix D: Study 6 



  
2
7
6
 

 

BFNE PPGQ DMQR	Social	 DMQR	Coping	 DMQR	Confimty	 DMQR	Enhancement	 Alcohol	Units

BFNE _ .299** .247** .307** .327** .159** 0.048

PPGQ .299** _ .492** .574** .319** .428** 0.025

DMQR	Social	 .247** .492** _ 652** .370** .804** .194**

DMQR	Coping	 .307** .574** .652** _ .430** .603** .170**

DMQR	Confimty	 .327** .319** .370** .430** _ .279** 0.027

DMQR	Enhancement	 .159** .428** .804** .603** .279** _ .205**

Alcohol	Units 0.048 0.025 .194** .170** 0.027 .205** _

Table showing correlations among social anxiety, drinking motives, preloading behaviours and alcohol units. 



  
2
7
7
 

 Correlations

BFNE ACS	Focus ACS	ShiftingFFMTQ	Observing FFMQ	DescribingFFMQ	Acting	with	awareness FFMQ	Non	Judging FFMQ	Non	Reactivity

BFNE _ -0.094 -0.099 .116* -0.102 -.288** -.375** -.178**

ACS	Focus -0.094 _ .729** .119* .297** .457** .286** .267**

ACS	Shifting -0.099 .729** _ .236** .441** .398** .281** .325**

FFMTQ	Observing .116* .119* .236** _ .467** 0.107 -0.04 .529**

FFMQ	Describing -0.102 .297** .441** .467** _ .443** .274** .452**

FFMQ	Acting	with	awareness -.288** .457** .398** 0.107 .443** _ .567** .258**

FFMQ	Non	Judging -.375** .286** .281** -0.04 .274** .567** _ .186**

FFMQ	Non	Reactivity -.178** .267** .325** .529** .452** .258** .186** _

 

Table showing correlations among social anxiety, attentional control and mindfulness facets. 

 



  
2
7
8
 

 Correlations

FFMTQ	Observing FFMQ	Describing FFMQ	Acting	with	awareness FFMQ	Non	Judging FFMQ	Non	Reactivity PPGQ Alcohol	Units

FFMTQ	Observing _ .467** 0.107 -0.04 .529** 0.031 .157**

FFMQ	Describing .467** _ .443** .274** .452** -0.052 .132*

FFMQ	Acting	with	awareness 0.107 .443** _ .567** .258** -.219** 0.021

FFMQ	Non	Judging -0.04 .274** .567** _ .186** -.229** 0.007

FFMQ	Non	Reactivity .529** .452** .258** .186** _ -0.031 0.05

PPGQ 0.031 -0.052 -.219** -.229** -0.031 _ .146**

Alcohol	Units .157** .132* 0.021 0.007 0.05 .146** _

Table showing correlations among mindfulness facets, drinking pre-gaming behaviours and alcohol units. 
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Appendix E: Questionnaires 

E1: PPGM Reasons for Preloading 

1 To make an awkward situation at the event easier to deal with 

2 Because you are underage and cannot otherwise obtain alcohol at the event  

3 To get buzzed before going to the event 

4 To become more social before going to the event 

5 Because you don’t like the alcohol provided at the event  

6 To start the night earlier  

7 To feel less anxious at the event  

8 It helps me “hook up” (i.e., get together sexually with someone else) 

9 To get drunk at a more accelerated pace 

10 Because you are stressed  

11 To socialize with friends 

12 University/Society parties do not supply enough alcohol 

13 Because there will not be enough alcohol at the event  

14 To have fun 

15 To loosen up before going to the event  

 

 

E2: Attentional Control Scale (ACS;  

1 It is very hard for me to concentrate on a difficult task when there are noises 

around  

2 When I need to concentrate and solve a problem, I have trouble focusing 

my attention  
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3 When I am working hard on something, I still get distracted by events 

around me 

4 My concentration is good even if there is music in the room around me 

5 When concentrating, I can focus my attention so that I become unaware of 

what's going on in the room around me 

6 When I am reading or studying, I am easily distracted if there are people 

talking in the same room 

7 When trying to focus my attention on something, I have difficulty blocking 

out distracting thoughts 

8 I have a hard time concentrating when I am excited about something 

9 When concentrating I ignore feelings of hunger or thirst 

10 I can quickly switch from one task to another 

11 It takes me a while to get really involved in a new task 

12 it is difficult for me to coordinate my attention between the listening and 

writing required when taking notes during lectures 

13 I can become interested in a new topic very quickly when I need to 

14 It is easy for me to read or write while I'm also talking on the phone 

15 I have trouble carrying on two conversations at once 

16 I have a hard time coming up with new ideas quickly 

17 After being interrupted or distracted, I can easily shift my attention back to 

what I was doing before 

18 When a distracting thought comes to mind, it is easy for me to shift my 

attention away from it 

19 It is easy for me to alternate between two different tasks 

20 It is hard for me to break from one way of thinking about something and 

look at it from another point of view 

 

 

E3:  Five Facet Mindfulness Questionnaire 

1 When I’m walking, I deliberately notice the sensations of my body moving 

2 I’m good at finding words to describe my feelings 

3 I criticize myself for having irrational or inappropriate emotions 
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4 I perceive my feelings and emotions without having to react to them 

5 When I do things, my mind wanders off and I’m easily distracted 

6 When I take a shower or bath, I stay alert to the sensations of water on my 

body 

7 I can easily put my beliefs, opinions, and expectations into words 

8 I don’t pay attention to what I’m doing because I’m daydreaming, worrying, 

or otherwise distracted 

9 I watch my feelings without getting lost in them 

10 I tell myself I shouldn’t be feeling the way I’m feeling 

11 I notice how foods and drinks affect my thoughts, bodily sensations, and 

emotions 

12 It’s hard for me to find the words to describe what I’m thinking 

13 I am easily distracted  

14 I believe some of my thoughts are abnormal or bad and I shouldn’t think 

that way 

15 I pay attention to sensations, such as the wind in my hair or sun on my face 

16 I have trouble thinking of the right words to express how I feel about things 

17 I make judgments about whether my thoughts are good or bad 

18 I find it difficult to stay focused on what’s happening in the present 

19 When I have distressing thoughts or images, I “step back” and am aware of 

the thought or image without getting taken over by it 

20 I pay attention to sounds, such as clocks ticking, birds chirping, or cars 

passing 

21 In difficult situations, I can pause without immediately reacting 



 

 282 

22 When I have a sensation in my body, it’s difficult for me to describe it 

because I can’t find the right words 

23 It seems I am “running on automatic” without much awareness of what I’m 

doing 

24 When I have distressing thoughts or images, I feel calm soon after 

25 I tell myself that I shouldn’t be thinking the way I’m thinking 

26 I notice the smells and aromas of things 

27 Even when I’m feeling terribly upset, I can find a way to put it into words 

28 I rush through activities without being really attentive to them 

29 When I have distressing thoughts or images I am able just to notice them 

without reacting 

30 I think some of my emotions are bad or inappropriate and I shouldn’t feel 

them 

31 I notice visual elements in art or nature, such as colours, shapes, textures, 

or patterns of light and shadow 

32 My natural tendency is to put my experiences into words 

33 When I have distressing thoughts or images, I just notice them and let them 

go 

34 I do jobs or tasks automatically without being aware of what I’m doing 

35 When I have distressing thoughts or images, I judge myself as good or bad, 

depending what the thought/image is about 

36 I pay attention to how my emotions affect my thoughts and behaviour 

37 I can usually describe how I feel at the moment in considerable detail 

38 I find myself doing things without paying attention 

39 I disapprove of myself when I have irrational ideas 
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