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Abstract 

Many behaviours provide short-term rewards. However, when adverse consequences begin to 

occur, and individuals continue engaging in the behaviour, it becomes maladaptive, and may 

develop into a behavioural addiction. Determining which behaviours should be classified as 

behavioural addictions requires an understanding of the mechanisms that underly addiction. 

Attentional bias is believed to be an underlying mechanism for both substance abuse and 

gambling disorders, but there is limited research about its connection to Problematic Social 

Media Use (PSMU). This study used eye-tracking technology to explore whether individuals 

with differing levels of PSMU, measured by a post-experimental survey, had different 

attentional biases in the form of saccadic reaction time. The sample included 26 participants, 

aged 20-32 (M = 24.65, SD = 3.82) Results indicated that there was no effect of attentional 

bias on reaction time in individuals with differing levels of PSMU. However, measures of 

PMSU were significantly correlated with impulsivity and attention deficits, suggesting that 

there may be different factors involved in the maintenance of PSMU to other addictions. 

Further research with larger samples is needed to understand the role of attentional bias in 

PSMU and addiction. 
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Addiction 

 Addiction in Australia is a serious problem. Around one in 20 Australians suffer from 

a substance related addiction (Healthdirect, 2020) and up to 5% of adolescents aged 12-17 

engage in problematic gambling behaviours (King et al., 2020). Substance addiction has a 

social cost of $176.51 billion per year in Australia alone (Manning et al., 2013). This cost 

includes medical issues, criminal charges, loss in productivity in a work setting, and the 

overhead associated with operating specific programs intended to prevent and treat substance 

abuse (Whetton et al., 2016; 2019; 2020a; 2020b). Similarly, behavioural addictions have a 

significant cost to society. In Australia, gambling disorder has an estimated cost of at least 

$4.7 billion per year (Breen, 2021). Social media and other internet related addictions also 

have significant societal cost including lost productivity in workplace and reduced wellbeing 

of employees (Priyadarshini et al., 2020). 

Currently, the definition of clinical addiction is highly influenced by substance abuse 

research. Therefore, clinical addiction can be defined as a medical disease that leads to 

engagement in compulsive substance use (or behaviours) that persist despite harmful 

consequences (American Society of Addiction Medicine, 2019). Common harmful 

consequences of clinical addictions such as substance abuse include health problems, 

paranoia, depression, anxiety, aggression, hallucinations, and other short and long-term 

psychological issues (Botvin & Griffin, 2016). When talking about addiction, the first thing 

that comes to mind tends to be drug or alcohol abuse. However, many types of behaviours 

can and have been examined through the lens of addiction. For example, Gambling Disorder 

is currently recognised in the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; 

DSM-5; American Psychological Association, 2013) as a clinical addiction due to the 

characteristic uncontrollable urge to persist with gambling despite consequences (APA, 

2013). It is not unusual to see someone refer to various types of behaviour, such as internet 
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use or gaming as “addictions”. However, there needs to be a distinction made between high 

levels of engagement in certain behaviours, and compulsive/addictive engagement 

(Andreassen et a., 2012). 

Behavioural Addiction 

 In everyday conversations, one might admit to being ‘addicted’ to everyday 

behaviours such as eating, exercising, gaming, and engaging in social media. It could be 

argued that most behaviours have the potential to become problematic and develop into an 

addiction, but where do we draw the line between normal behaviour and behavioural 

addiction? Afterall, everyday behaviours like eating and using social media can be necessary 

and rewarding, with positive outcomes for social, emotional, physical, and psychological 

health (Akram & Kumar, 2017; Andreassen et al., 2016; Siddiqui & Singh, 2016). However, 

the key to achieving positive outcomes from such behaviours is by engaging in them with 

moderation (Grant, 2010). Making sure to balance behaviours and only spend a ‘typical’ 

amount of time engaging in any one behaviour seems straight forward enough. However, 

time spent doing certain behaviours is not enough to determine whether someone is addicted 

or not (Grant et al., 2010). For example, the average Australian spends over six hours, or one 

quarter, of their day online (Kemp, 2021). Despite such high engagement, it was estimated in 

late 2020 that only around 6-8% of internet users show signs of addiction (Pan et al., 2020). It 

is worth noting that there is minimal research examining the rates of internet addiction, due to 

the lack of consensus on its definition, so estimates of internet addiction prevalence may not 

reflect reality.  

Clearly, engagement time does not define behavioural addiction, so what does? Grant 

and colleagues (2010) define behavioural addiction as behaviours that produce short-term 

rewards that result in habit formation and persistent engagement despite awareness of 

negative consequences. So, individuals engage in behaviours and enjoy the positive 
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consequences associated with them. They then repeat this behaviour compulsively, seeking 

reward. Individuals may then develop a habit of performing this behaviour even when 

adverse social, emotional, or physical consequences become apparent. Some consequences 

include sleep problems, depression, anxiety, cravings, and interpersonal conflict (Andreassen 

et al., 2016). Continuing the behaviour provides short-term relief from adverse consequences, 

which is a reward in itself (Grant et al., 2012). However, over time, as problems are avoided, 

they grow larger and harder to escape from, and the behaviour no longer provides a reward. 

Regardless, the individual may continue engaging in the behaviour due to it becoming a 

habitual response, thus the behaviour is reinforced and maintained, reflecting addiction. This 

process of habit formation is known as operant conditioning and is a popular behaviourist 

theory in the addiction literature (Messinis, 1999; Verplanken et al., 2018). A limitation to 

behaviourist theories of addiction is that not everyone continues to engage in behaviours once 

negative consequences outweigh rewards; it is hard to determine which individuals are 

susceptible to developing behavioural addictions using behaviourist theories alone (Griffiths 

& Delfabro, 2001). Regardless, behaviourist theories of addiction are a good starting point for 

understanding why behaviours can be classified as “addictions”. 

There is a consensus that behavioural addiction is a real issue (APA, 2013; Grant et 

al., 2010; Pinna et al., 2015), but it is less agreed upon which behaviours are addictive. The 

DSM-5 currently only recognises Gambling Disorder as an official behavioural addiction 

(APA, 2013). However, the DSM-5 has included some notes suggesting further research be 

undertaken on other behaviours which may deserve a place as a diagnosable clinical disorder 

(APA, 2013). For example, the DSM is currently considering Internet Gaming Disorder for 

the next edition (APA, 2013) and there are numerous studies suggesting Social Media 

Addiction, Internet Addiction, Work Addiction, and more, for consideration for classification 

in future editions (Parekh, 2018; Pinna et al., 2015). It is important that behavioural addiction 
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is studied in detail so that diagnostic criteria and treatment methods can be developed. 

Research indicates that problematic behaviours reflecting behavioural addiction result in 

several consequences ranging from minor to severe which significantly impact both 

individuals and society (Grant et al., 2010). To reduce the impact of behavioural addiction, 

researchers need to understand the underlying mechanisms of behavioural addiction. If we 

understand what causes and maintains problematic behaviours, we can develop preventative 

and treatment strategies. While it is possible that common mechanisms underlie all 

behavioural addictions, not enough research has been done to identify what they may be. 

Instead, it may be easier to focus on one potential form of behavioural addiction at a time and 

see what mechanisms underlie it, then generalise from there. This thesis will focus on PSMU 

which has a growing body of research behind it (Andreassen et al., 2016; Heuer et al., 2021; 

Kim et al., 2017; Moqbel & Kock, 2018). 

Problematic Social Media Use 

 Since the beginning of Covid-19 lockdowns, time spent online has increased 

noticeably (Kemp, 2021). As of January 2021, around 80% of Australians report having a 

social media account (Kemp, 2021). Of these social media users, 96.4% have visited or used 

social media within the month of surveying, classifying them as active users (Kemp, 2021). 

Additionally, only 29.8% of social media users use it for work purposes, suggesting that it is 

more of a leisure activity (Kemp, 2021). As previously mentioned, the average Australian 

spends over six hours per day online (Kemp, 2021). Out of these six hours, one hour and 46 

minutes are spent on social media (Kemp, 2021. In an average month, respondents report 

spending around 18.2 hours on Facebook alone (Kemp, 2021). The 2021 digital report 

(Kemp, 2021) did not report the range of hours spent on Facebook beyond the average. 

However, human behaviour is variable by nature; a statistical average does not reflect the 

range of scores, and it is likely that some people spend much more or less than the average 
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hours reported (Geirdal et al., 2021; Sciberras et al., 2020). Due to social desirability bias, 

which is the tendency to respond to surveys in a way that they assume would be favourable to 

others, it is likely that individuals also underreport the amount of time spent on social media 

(Durak & Seferoğlu, 2019). Around 96% of Australians own a smart phone, making it easy to 

access the internet and social media on demand (Kemp, 2021). Despite high penetration and 

engagement rates, PSMU is not a problem for most social media users. For most people, 

social media use is associated with positive consequences for their social and emotional 

wellbeing (Andreassen et al., 2016). Studies show positive relationships between social 

media use and enhanced feelings of social connectedness, knowledge, and entertainment (Al-

Menayes, 2015; Andreassen et al., 2016). However, as with other behaviours that may result 

in addiction, social media use can be associated with poorer mental health for a small 

percentage of people (Sciberras et al., 2020). Social media use that causes poor mental health 

can be described as PSMU (Andreassen et al., 2016).  

PSMU is social media use that involves high levels of intensity and time spent 

engaging with social media, paired with negative symptoms associated with its use 

(Andreassen et al., 2016). Such symptoms include items such as anxiety when unable to 

check social media, depression, fear of missing out, failed attempts at reducing time spent 

engaging with social media, and interpersonal conflict (Al-Menayes, 2015; Andreassen et al., 

2016). For some individuals, such consequences have negatively affected relationships with 

friends and family, as well as having impacted performance at work or school (Andreassen et 

al., 2016; Priyadarshini et al., 2020; Sciberras et al., 2020). Like clinical addictions such as 

substance abuse, the effect of PSMU is costly. Studies have shown that high levels of social 

media engagement negatively impact workplace productivity, mental health, and overall 

social-emotional wellbeing (Priyadarshini et al., 2020). PSMU is an important topic to study 

as social networking sites are literally catered towards addiction. They are designed to 
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capture and hold onto audience attention using of visually simple, pleasing, and recognisable 

imagery (Saura et al., 2021; Zakon, 2020). Algorithms present novel posts in a reward-like 

manner, where they are presented at random intervals (Bhargava & Velasquez, 2021; 

Griffiths, 2018). Rewarding users at random intervals is a technique that is utilised by slot 

machines and other gambling activities and has been found to induce addiction in those who 

are vulnerable to it (Laskowski et al., 2019). Since social networking sites are designed to be 

addictive, it is important to not only understand who is vulnerable to PSMU, but also what 

mechanisms underpin it. Such understanding could allow researchers to develop better 

methods of intervention to bring behaviours back to healthy levels in a world where 

abstaining from social media is nearly impossible. 

There is some research examining who is vulnerable to developing PSMU. Through 

the lens of addiction, researchers have identified several personality traits associated with 

higher levels of social media use (Andreassen et al., 2016; Blackwell et al., 2017) These traits 

include extraversion, neuroticism, attachment style, impulsivity, sensation seeking, and fear 

of missing out (Blackwell et al., 2017; Sindermann et al., 2020). Interestingly, there is some 

overlap with the personality traits that are commonly associated with addiction. Individuals 

with substance abuse or gambling disorders often have higher than usual impulsivity and 

sensation seeking (Grant et al., 2010). As with currently recognised addictive disorders, 

PSMU is believed to be maintained by several factors other than personality-based 

vulnerability (Al-Menayes, 2015). Although it is important to understand who is vulnerable 

to developing behavioural addictions such as PSMU, it is also important to understand the 

mechanisms that underlie and maintain these addictive behaviours so that interventions to 

help individuals alter their behaviours to a healthy and adaptive level can be developed. One 

leading theory of underlying processes of addiction is attentional bias (Field et al., 2013a). 
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Attentional Bias 

Attentional bias has been identified as one of the key mechanisms behind addiction 

(Field et al., 2013a; Field et al., 2009, Franken, 2003). Attentional bias is defined as the 

tendency to attend to stimuli which have high saliency or personal relevance for the 

individual (Cox et al., 2014). There is evidence to suggest that individuals with addiction 

show an attentional bias toward stimuli that are relevant to their addiction. For example, a 

picture of a cigarette is more likely to maintain the attention of a smoker than a picture of a 

leaf (Ehrman et al., 2002: Goudriaan et al., 2010). Although there is evidence of attentional 

bias underlying addiction across different types of substances and behaviours, not all studies 

have used the same technique to study it. Differing techniques derive from varying 

definitions of attentional bias.  

Attentional bias is studied differently based on which type of attention the researcher 

intends to measure (Parr & Friston, 2019). There are two types of attention: overt and covert. 

Overt attention is when someone looks directly at that which they are attending to (Parr & 

Friston, 2019). On the other hand, covert attention is defined as paying attention to something 

in the peripheral without orienting toward it (Parr & Friston, 2019). Identifying which type of 

attention is being referred to in attentional bias studies is important because it affects the 

interpretation of data. A study examining overt attentional bias in addiction might do so by 

measuring the amount of time participants spend gazing at stimuli and comparing that against 

some measure of behavioural addiction (Thomson et al., 2021). One method of studying 

covert attentional bias is by measuring reaction time to targets that appear after a centrally 

fixated cuing period. However, it is important that measures are put in place to ensure that 

participants complete tasks as instructed, or results may not reflect what researchers intend to 

measure (Field & Cox, 2008). Clearly defining which type of attentional bias is being 
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measured is important for the interpretation of findings (Field & Cox, 2008; Parr & Friston, 

2019). 

Studies exploring overt attentional bias in behavioural addiction often have mixed 

results. For example, many studies have found that addicted individuals spend significantly 

more time gazing at addictive stimuli than non-addicted control groups (Freijy et al., 2014; 

Jiang et al., 2017). Despite longer gaze times, studies of overt attention rarely find significant 

differences in reaction time between addiction-cues and non-addiction control cues, 

regardless of group (Freijy et al., 2014; Jeromin et al., 2016; Jiang et al., 2017). Studies of 

overt attention all share one key limitation; they are not necessarily exploring attentional bias. 

Instead, overt attention studies are likely to be measuring biases in initial orienting and 

effects of retinal stimulation (Field & Cox, 2008; Parr & Friston, 2019). If an individual is 

looking directly at a stimulus on the right side of the screen, they will react more quickly to a 

target that appears in the same location than one on the opposite side of the screen. This does 

not necessarily mean that the participant has an attentional bias for the image they were 

looking at. Instead, reaction times reflect repeat retinal stimulation. When stimuli are 

presented in the same location of the retina multiple times (like in congruent trials), there are 

higher levels of activation in retinotopic cortical cells, making it easier to respond to the 

target (Satel et al., 2019). One method of avoiding repeat retinal stimulation and measuring 

attentional bias more accurately is by using a central fixation cross that participants must 

keep their eyes on (Zhang et al., 2019). Many studies use a fixation cross, but do not use eye-

tracking to ensure participants remain on fixation, so findings must be interpreted with 

caution (Freijy et al., 2014; Petrova et al., 2013). If participants are instructed to maintain 

fixation, but nothing is put in place to ensure this, data may not reflect what researchers 

intend to measure. It is important that eye-tracking is utilised to ensure participants follow the 

task instructions, making data interpretation more straight forward (Pretrova et al., 2013). 
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Eye-tracking software is crucial for measuring covert attentional bias accurately (Satel et al., 

2019). 

In an experimental context, covert attention is when participants focus their 

attentional resources on peripheral stimuli without moving their eyes (Satel et al., 2019). For 

studies of covert attention, it is important to not only instruct participants to not move their 

eyes off fixation unless a saccadic response (eye movement to visual probe) is required, but 

to also track their eyes to ensure they are doing this because our eyes naturally want to move 

toward stimuli. A popular method of measuring covert attentional bias is using a visual probe 

paradigm accompanied by eye-tracking. This technique should result in more valid results 

than ones without eye-tracking (Satel et al., 2019), however few studies have explored covert 

attentional bias in behavioural addiction. There are currently no published studies that used 

eye-tracked visual probe tasks for PSMU, but there are a few related studies using this 

paradigm for other types of addiction such as substance abuse disorders (i.e., Emery & 

Simons, 2015; Field et al., 2004; Field et al., 2013a; Sinclair et al., 2016). Studies of covert 

attentional bias in substance abuse disorders are a good starting point for understanding how 

covert attentional processes underlie behavioural addictions like PSMU. For example, on 

average, alcoholics react more quickly to cues relating to alcohol than control groups (Emery 

& Simons, 2015; Field et al., 2004; Field et al., 2013a; Sinclair et al., 2016). Additionally, 

alcoholic participants react more quickly to alcohol cues than non-alcohol cues; this 

difference was typically not found in control groups (Emery & Simons, 2015; Field et al., 

2004; Field et al., 2013a; Sinclair et al., 2016). Visual probe paradigms with eye-tracking 

have also found that individuals with other behavioural addictions, like gambling disorder 

and problematic internet gaming, react more quickly to addictive cues than control cues, and 

this effect is not found in non-addicted groups (Hønsi et al., 2013; Kim et al., 2018). With 

such consistent results across different types of addiction, it could be assumed that there must 
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be some underlying influence of attentional bias in the maintenance or acquisition of 

addictive behaviour. Typically, addicted individuals are faster to respond to addiction-related 

stimuli than control stimuli, and this difference is not found in non-addicted control groups 

(Jeromin et al., 2016). This is believed to be due to increased saliency of certain types of 

stimuli in individuals with addictions (Grant et al., 2010). 

Valyear and colleagues (2017) use behavioural theories of conditioning to explain 

how drug related stimuli develop incentive salience. I will use the example of nicotine 

addiction to illustrate what was discussed by Valyear and colleagues (2017). An individual 

will engage in a behaviour, such as smoking cigarettes, and receive positive reinforcement 

from it, i.e., a chemical reward (Valyear et al., 2017). Over time, with repeated substance use, 

the individual begins to associate items, such as a lighter, or the balcony table they always 

smoke at, with this positive reinforcement. Eventually, seeing pictures of a lighter will trigger 

thoughts about the substance, and result in cravings (Valyear et al., 2017). This association 

may persist even when the substance, or behaviour, no longer provides positive rewards. 

Instead, the behaviour may be maintained as performing it helps escape negative 

consequences such as withdrawal (Valyear et al., 2017). While models of conditioning 

explain how individuals come to associate stimuli with addictive behaviour, it does not 

explain why some people develop addictions and others do not. Regardless, conditioning is a 

useful model for understanding how attentional bias maintains addiction by triggering 

cravings (Hester et al., 2006; Jeromin et al., 2016). In a visual probe task, attentional 

resources are directed to the salient object of addiction, typically resulting in faster reaction 

times to targets presented in the same location as the addiction cue. (Field et al., 2009; Field 

et al., 2013a; Grant et al., 2010).  

There are very few studies examining attentional bias specifically for social media 

addiction, so it is hard to know whether social media cues capture the attention of those with 
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high levels of PSMU in a similar way to how alcohol cues maintain the attention of alcoholic 

participants (Emery & Simons, 2015). Assuming that PSMU is like other addictions, it would 

make sense for it to share underlying processes like attentional bias toward addiction-related 

stimuli. If not, then it may not hold the same status as gambling disorder as a behavioural 

addiction, or it may be unique due to the way it is designed. Social media imagery is highly 

familiar and recognisable to many individuals, raising concerns as to why it might trigger 

craving in some individuals but not others. It is likely that the familiarity of such imagery 

would result in faster reaction times for many people due to familiarity effects (Balas et al., 

2007). Due to the highly familiar nature of social media, it is difficult to draw a line between 

PSMU and healthy social media use based purely on how individuals respond to related 

imagery. Instead, experiments should compare reaction times against a validated measure of 

PSMU to identify differences in reaction times between groups of individuals with different 

levels of PSMU. 

 Since social media addiction is not currently recognised as a behavioural addiction in 

the DSM (APA, 2013), there is not an official measure to determine an individual’s levels of 

PSMU and therefore no clear-cut way of determining whether they have high or low levels of 

PSMU. There are currently a few different scales that measure possible social media 

addiction that have been validated. One of these is the Bergen Facebook Addiction Scale 

(BFAS) developed by Andreassen and colleagues (2012). The BFAS initially included 18 

items split evenly across six key elements of addiction. This was reduced to 6 items, each 

reflecting one of the following concepts: salience, mood modification, tolerance, withdrawal, 

conflict, and relapse (Andreassen et al., 2012). The scale has a good factor structure (RMSEA 

= .046, CFI = .99), as well as a good level of internal consistency (Cronbach’s alpha = .83). 

There is also high test-retest reliability correlation (r = .82). Despite the BFAS being created 

specifically for Facebook, it can easily be modified to be used for social media “addiction” in 
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general (Andreassen et al., 2016). Thus, this thesis will use a modified version of the BFAS, 

known as the Bergen Social Media Addiction Scale (BSMAS, Andreassen et al., 2016) to 

assess participants level of social media use. 

  This thesis aims to explore the role of covert attentional bias in PSMU using 

an eye-tracked dot-probe paradigm. Independent variables will be Group and Congruency. 

Group will have 3 levels: non-users, low levels of PSMU, and high levels of PSMU, and will 

be determined by responses to a questionnaire. Congruency refers to the cue-target 

presentation of each trial. Congruent trials are ones which present the target on the same side 

as the social media cue, while incongruent trials are ones which the target is on the opposite 

side to the social media cue. Hypothesis one is that there will be no main effect of trial type. 

Regardless of group, there will be no significant differences in reaction time between 

congruent and incongruent trials. Social media cues are familiar. Familiar stimuli tend to be 

more salient (Bortfield et al., 2013), and salient cues are known to elicit faster reactions 

(Donk & Soesman, 2010). However, our control cues will be similarly familiar to balance out 

any familiarity effects of social media cues. The second hypothesis is that there will be no 

significant differences between groups (regardless of trial types) in reaction times. The third 

and final hypothesis is that there will be a significant interaction between group and 

congruency, meaning that that individuals with high levels of PSMU are expected to have 

faster reaction times to congruent trials than incongruent trials, and that this difference in 

reaction times will be significantly larger than those in the low PSMU and non-user groups. If 

these hypotheses are supported, then our study will provide evidence for the existence and 

mechanisms behind PSMU or social media addiction. However, if this hypothesis is not 

supported, then attentional bias may not play as big of a role as expected for PSMU. The 

results of this study will be an important contribution to PSMU research, by exploring a novel 

concept, and providing direction for future studies 
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Method 

Design 

The experiment utilised a 3x2 mixed design. The between-subjects independent 

variable was Group (non-social media users, low PSMU, and high PSMU; between subjects). 

The within-subjects independent variable was Congruency (congruent and non-congruent). 

When the target appeared on the same side as the social media cue, it was congruent. When 

the target appeared on the opposite side to the social media cue, it was incongruent. The 

dependent variable was response time in milliseconds.  

Participants 

Our sample consisted of individuals aged 18+, recruited from the UTAS School of 

Psychological Sciences SONA subject pool, as well as from the general community via 

advertisement. Very few studies examining attentional bias in behavioural addiction have 

reported effect sizes, so calculating a minimum sample size was difficult. Existing studies 

typically included a sample size of around 50-70 participants (Jeromin et al., 2016; Jin et al., 

2018; Mechelmans et al., 2014). To determine the minimum sample size for this study, a 

medium effect size of 0.30 with an alpha level of 0.05 and a power of 0.95 was inserted into 

G*power. The output of the G*power analysis suggested that we aimed to recruit at least 20 

participants per group. However, due to delays with ethics approval and programming of the 

experimental code, we were unable to meet this goal and only managed to recruit a total of 29 

participants. Due to incomplete data, three participants were removed from the analysis. Of 

the 26 remaining participants, 13 were female and the rest were male. Seven participants 

were left-handed. Participants were aged 20-32, with an average age of 24.65 (SD = 3.82). 

More than 53% (n = 14) of participants were students. Of the remaining 12 participants, 11 

were employed either part time or full time, and one was unemployed. 
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Apparatus/Instrumentation/Materials 

A survey to determine social media use and other descriptive measures was developed 

for the purpose of this study. The survey included the Bergen Social Media Addiction Scale 

(BSMAS) (Andreassen et al., 2012; Andreassen et al., 2016), as well as other items to 

identify social media use frequency. For example, one item asked to what degree participants 

have “tried to cut down on the use of social media without success?”, with a rating from very 

rarely to very often. Scales measuring attention problems (Montag et al., 2019), ADHD 

(Kessler et al., 2005), impulsivity (Steinberg et al. 2013), healthy lifestyle/mindfulness 

behaviours (Cox et al., 2015; Hill et al., 2013), and sensation seeking (Hoyle et al., 2002) 

were also included. The full measure can be found in Appendix 2. 

The experimental part of the study used 20 words related to social media and 20 

control words, as provided in Appendix 1. Words were used instead of images for simplicity 

since there have been very few studies investigating attentional bias in PSMU, and to ensure 

controls were matched for complexity (Freijy et al., 2014; Nikolaidou et al., 2019). Social 

media words included items such as social media platforms and common actions, while 

control words included neutral stationary-related words. Experimental words may have a 

familiarity effect due to how integrated social media is in modern life (Balas et al., 2007; 

Kemp, 2021). However, by including similarly familiar stationary related words, we hoped 

that this effect was balanced out. Our main interest was the interaction between congruency 

and group; even if both groups were faster to respond to congruent social media trials, we 

were interested to see if one group was significantly faster. We ensured that the control words 

were of similar length and complexity to the social media words to reduce variability. Stimuli 

were presented as pairs of social media and control for use in the experiment. These pairs 

were presented randomly for each participant and counterbalanced. 
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The experiment utilised a program that automatically displayed stimuli and dot probes 

with specific timing. Figure 1 illustrates an example of a congruent trial, including the timing 

of each step.  

Figure 1 

Example of Congruent Trial in Experimental Task 

 

 

Participants undertook the experiment in a lab set up with a desk, computer, and an 

EyeLink 1000 Plus eye-tracking system. Participants were positioned 65cm away from the 

wide screen. Words used in the study were presented in size 36 font, with a fixation circle 

diameter of 0.4° of visual angle. There was 8.7° between the inside edge of each word and 

the fixation cross. The fixation cross itself had a diameter of 0.8° of visual angle. The human 

eye naturally moves even when focusing on one point, so we included an allowable drift from 

mandatory fixation points of 3°. The Eyelink system was programmed to not recognise an 

eye movement as a deliberate saccade unless it reached a minimum velocity of 22° per 

+ 

+ 

+ 

+ 

Facebook Scissors 

1000ms Fixation 

2000ms Free Viewing 

700ms fixation 

Until response 

or 3000ms 

Inter-trial interval: 

750-1250ms randomly 
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second, with an acceleration of 5000° per second squared. If a detected eye movement did not 

meet these constants, it would not be counted as a real eye movement. 

Procedure 

Participants were invited into the lab and set up in front of the computer and eye 

tracking equipment to ensure that they were remaining on fixation when necessary. After 

reading giving written informed consent, participants began the experimental phase. The dot-

probe task began with a 1000ms blank period to ensure participants were fixating on the 

centre cross. This was followed by the presentation of both social media and control images 

for 2000ms, during which, participants were allowed brief free viewing before returning to 

the centre fixation point. Social media words were presented to each side equally across 

trials. Once these words disappeared, there was a 700ms blank period, followed by the onset 

of a dot probe on one side of the screen randomly (congruent to social media image 50% of 

the time). This probe stayed on the screen until a response was detected, or for 3000ms, after 

which it would be marked as a failed trial. Participants completed two blocks of 120 trials, 

half of which collected data for this study. The other half collected data for another student’s 

study to reduce data collection time. Participants then completed a short survey to determine 

levels of social media use.  

A quiet space with blacked out windows and floor lamps for consistent lighting was 

set up to provide participants with consistent conditions to complete the tasks. Someone was 

always in the room, out of sight, in case the participant needed help. The entire experiment 

required around one hour to complete, including information, consent, and set up procedures. 

Upon completion, participants received either Sona credit or $15 for their time. If there were 

technical difficulties that prevented participants from completing the study, they were still 

reimbursed for their time. 
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Results 

Of a total of 3318 trials across all participants and all conditions, 46 (1.39%) were 

deleted for being too fast (<150ms), and 131 (3.95%) were removed for being too slow 

(>1000ms). A total of 3141 trials were thus included in the analysis. Table 1 shows the key 

descriptive statistics for scales included on the survey. On average, participants reported 

checking social media 12.81 times per day (SD = 11.70). A composite score, calculated by 

multiplying PSMU score by number of times social media is checked per day, was used to 

sort participants into groups. The mean composite score was 232.35 (SD = 237.70). Social 

media users were sorted into groups using Z scores. Ideally, anyone with a z score of >1.96 

or <-1.96 would be considered to have unusual levels of PSMU. In a normal distribution, 

95% of scores would fall between these cut offs (Field, 2013). However, due to time and 

sampling limitations, participants were grouped into the “low” group if z <0, and “high” if z 

>0. This resulted in four participants being in the non-user group, 14 in the low PSMU group, 

and eight in the high PSMU group. 

 

Table 1 

Mean, Minimum, and Maximum Scores on Key Survey Scales 

  

  Mean (SD) Minimum Maximum 

Total PSMU 14.5 (7.94) 0 28 

Attention 25.46 (7.93) 11 45 

Sensation Seeking 
25.54 (6.64) 

11 38 

Healthy lifestyle 66.62 (8.09) 53 81 

Impulsivity 19.23 (6.12) 9 35 
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Table 2 reveals the results of key tests of assumptions. Reaction times were positively 

skewed for the high PSMU group, meaning that reaction times tended to cluster below the 

mean. There were also concerns raised about the kurtosis of score distributions for 

incongruent trials and high PSMU groups, with most data falling close to the mean. The 

distribution of scores for non-users also raised concerns as it was too flat (not enough 

grouping around the mean. Through visual inspection of the quantile-quantile plot (Figure 2) 

the data did not appear to be normally distributed. The plots were non-linear and did not line 

up well with the point of reference. However, Shapiro-Wilk tests of normality suggested that 

normality was not a problem. Besides skew and kurtosis, no other assumptions were violated. 

However, analyses were interpreted with caution due to these violations of assumptions. 

 

Table 2 

Results of Assumption Testing 

 

Condition Skew Kurtosis Levene’s test (p) Shapiro-Wilk (p) 

Congruent  0.64  -0.50  0.89 .08 

Incongruent  0.98  1.58*  0.21 .08 

Non-user  -0.53  -2.78*  - .47 

Low PSMU  0.36  -0.60  - .30 

High PSMU  1.44*  1.35*  - .06 

Note: * indicates a violation of assumption 
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Figure 2 

Quantile-Quantile Plot 

 

 

 

 

 

 

 

 

 

 

Regardless of Congruency, the mean reaction times were 264.90ms (SD = 25.06) for 

non-users, 231.84ms (SD = 31.95) for the low PSMU group, and 246.67ms (SD = 46.73) for 

the high PSMU group. As shown by Figure 3, a repeated measures ANOVA with congruency 

as the within subject variable and group as the between subject variable revealed that there 

was no significant main effect of group, F (2,23) = 1.40, p = .266, η2
p = 0.109. A non-

significant main effect means that any observed difference between groups is due to chance 

and is not meaningful. When considered as a whole, the mean reaction time for congruent 

trials was 240.84ms (SD = 38.56) and 242.14 (SD = 37.90) for incongruent trials. This 

difference, shown in Figure 4, was non-significant, F (1,23) = 0.09, p = .766, η2
p = 0.004. As 

shown in Figure 5, no significant interaction between group and congruency was found, F 

(2,23) = 0.101, p = .904, η2
p = 0.009. The mean reaction time for each Group per trial type 

are shown in Table 3. 
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Figure 3 

Mean Reaction Time in Milliseconds Across Conditions for Each Group 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 

Mean Reaction Time in Milliseconds Across Groups for Congruent and Incongruent Trials 
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Figure 5 

Mean Reaction Time in Milliseconds for Each Group in Each Condition 

 

Table 3 

Mean Reaction Times in Milliseconds for Each Group, Split by Condition 

 95% Confidence Interval 

Congruency Group Mean RT SE Lower Upper 

Congruent Non-users 264.932 19.103 225.415 304.450 

  Low PSMU 231.760 10.211 210.637 252.883 

  High PSMU 244.681 13.508 216.738 272.624 

Incongruent Non-users 264.870 18.659 226.271 303.469 

  Low PSMU 231.914 9.974 211.282 252.546 

  High PSMU 248.661 13.194 221.368 275.954 

Non-users 

Low PSMU 

High PSMU 
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A correlation matrix was created to determine whether scores on PSMU scales were 

significantly correlated with reaction times. As shown in Table 4, no meaningful significant 

correlations were identified between measures of PSMU and reaction time. However, there 

was a significant positive relationship between PSMU and attention problems. Individuals 

with higher levels of PSMU tended to have higher scores of the attention problems and 

ADHD scales (Cox et al., 2015; Hill et al., 2013). There was also a significant positive 

relationship between PSMU and impulsivity; higher levels of PSMU were associated with 

higher scores on the impulsivity scale (Steinberg et al., 2013). 
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 Table 4 

Correlations Between Survey Scores and Reaction Time 

 Total PSMU Congruent rt Incongruent rt Overall rt Attention 
Sensation 

Seeking 

Healthy 

lifestyle 
Impulsivity 

Total PSMU —               

Congruent rt -0.144 —       

Incongruent rt -0.143 0.87** —      

Overall rt -0.149 0.967** 0.966** —     

Attention 0.606** 0.114 0.219 0.172 —    

Sensation 

Seeking 

-0.048 0.065 0.049 0.059 0.316 —   

Healthy 

lifestyle 

-0.119 -0.201 -0.047 -0.129 -0.033 0.2 —  

Impulsivity 0.406* 0.237 0.31 0.282 0.818** 0.275 -0.223 — 

Note: All values are Pearson's r, ‘rt’ stands for reaction time, * indicates a p value of <.05, ** indicates a p values of <.001 
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Discussion 

 There is evidence that attentional bias is a key mechanism behind clinically 

recognised addictions such as substance abuse and gambling disorders (Emery & Simons, 

2015; Nikolaidou et al., 2019). The purpose of this study was to identify whether attentional 

bias also plays a role in social media addiction or PSMU. Evidence suggests that individuals 

with high levels of addictive behaviour have an attentional bias towards addiction related 

cues over un-related control cues (Nikolaidou et al., 2019). Based on a literature review, we 

hypothesised that a group with high levels of PSMU would show an attentional bias towards 

social media related cues over neutral cues, and that this effect would be greater than those 

with low levels of PSMU and non-users. However, the results obtained do not support our 

hypotheses, as no significant effects were found for any groups in either condition. 

Interestingly, there were significant moderate positive relationships between PSMU and both 

impulsivity and attentional problems. The implications of these correlations will be discussed 

in further detail below. First, a variety of explanations for the null effects will be discussed. 

Existing studies examining attentional bias in behavioural addictions tend to share one 

common limitation: not including eye tracking to ensure participants complete the task as 

instructed, i.e., remain on fixation when instructed to. As discussed in the Introduction, it is 

possible that any significant effects found by such studies are artifacts of repeated retinal 

stimulation (Field & Cox, 2008). Participants’ responses are affected if they are looking at 

cued locations when targets appear (Parr & Friston, 2019). Reaction time measures of 

attentional bias that use visual probe paradigms and eye-tracking to ensure participants follow 

instructions have less consistent results than those which do not use eye-tracking (Field et al., 

2013b). It is possible that studies that have used eye-tracking as a control measure found no 

effects because they removed the effect of repeat retinal stimulation and biases in initial 

orienting (Field & Cox, 2008). Although useful and relatively easy to interpret, visual probe 
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paradigms reflect more underlying processes than just attentional bias, so results need to be 

interpreted with caution (Field & Cox, 2008).  

Field and Cox (2008) highlight some issues that may complicate the interpretation of 

results from visual probe paradigms. Firstly, if a stimulus is presented for only a short amount 

of time, participants can only shift their attention one time, and any biases in response time to 

targets will reflect biases in initial orienting (Field  & Cox, 2008). The way that reaction time 

is interpreted is also influenced by Stimulus Onset Asynchrony (SOA). SOA refers to the 

time interval between cue offset and target onset (Field & Cox, 2008). Studies utilising 

different SOAs have found conflicting results, with some finding attentional bias in addicted 

groups for relatively short SOAs but not long ones (Noel et al., 2006), and others finding 

attentional bias for addicted groups in long SOAs but not short ones (Field et al., 2004). Field 

and Cox (2008) suggest that short SOAs typically only allow for participants to shift their 

attention toward one stimulus; finding attentional biases could reflect biases in initial 

orienting. When SOAs are longer, participants can shift their attention between the two 

stimuli multiple times; attentional bias could thus reflect disengagement from stimuli (Field 

& Cox, 2008). To infer biases in the maintenance of attention, Field and Cox (2008) suggest 

using an SOA of more than 500ms, to allow participants to shift their attention between 

stimuli and show biases in the maintenance of participants’ attention. Studies examining 

attentional bias in behavioural addiction tend to use SOAs shorter than 500ms (i.e., Emery & 

Simons, 2015; Field et al., 2004; Field et al., 2013a; Sinclair et al., 2016), meaning that 

significant effects may reflect initial orienting. The present study used an SOA of 700ms, 

hence the different findings. 

In studies of attention, it is also important to consider the difference between 

attentional bias (the tendency to respond faster to stimuli presented in the same location) and 

inhibition of return (IOR). IOR refers to the reduced reactivity to stimuli that have previously 
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been attended to (Klein, 2000). Thus, IOR is reflected by the tendency respond slower to 

targets located where one has already attended (Klein, 2000). Since IOR encourages orienting 

toward novel locations, evolutionary theorists are led to believe that it may have developed to 

facilitate visual search behaviours such as foraging (Klein, 2000). Imagine you were foraging 

for berries, and you just picked all of the resources from one location, it would be beneficial 

to look in a new spot, rather than continuing to search the same location repeatedly; IOR is a 

mechanism that facilitates this (Klein, 2000). In the context of the present study, if it were 

assumed that participants in the high PSMU group attend to social media words more than 

control words, there should have been slower reaction times to congruent trials. However, 

since there was a free viewing stage, participant attention was likely drawn to both stimuli at 

some point, meaning that IOR should balance out across congruent and incongruent trials. 

The present study intended to measure attentional bias reflected by faster reaction times to 

stimuli in previously attended locations. It was hypothesised that the high PSMU group 

would have an attentional bias for social media cues, and therefore react faster to congruent 

trials where the target was in the same location as the experimental cue. Although the results 

did not reflect this, the social media cues may have still maintained the attention of 

participants in the high PSMU group, but mechanisms of IOR made them slower to react. 

However, IOR could not have replaced effects of attentional bias, as there would have been 

significant interaction effects. Instead, it is possible that the present study found no effects 

due to competing mechanisms of IOR and attentional bias, especially since a free viewing 

period was included. It is hard to determine what mechanisms are at play for social media 

addiction due to the lack of published research. Future studies could utilise 

electroencepholography (EEG) to test for differences in attentional bias between groups, as 

behavioural measurements of attentional bias and IOR, like reaction time, can be difficult to 

interpret (Satel et al., 2019). 
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There is limited published research on attentional bias for social media addiction. This 

could be due to it being a relatively novel topic. Even though 80% of Australians use social 

media (Kemp, 2021), social networking sites only became popular in the last two decades 

(Ortiz-Ospina, 2019). Unlike topics such as gambling and substance abuse, which researchers 

have been exploring since last century, social media has not been around long enough for 

theories and models of social media addiction to be developed in full. Gambling disorder was 

only put into the DSM in the 5th edition (APA,2013), despite researchers examining it since at 

least the 1980’s (Dell et al., 1981; Walker, 1989). In fact, when you search “social media 

addiction” on Google Scholar, the earliest publications appear to be from 2015 (e.g., Kirik et 

al., 2015). It takes time to develop theories/models, and even more time to test them. Social 

media addiction does not have the same theoretical or empirical base as other behavioural 

addictions. Researchers who have examined social media addiction through the lens of 

attentional bias have not used consistent methodology, from measures of PSMU through to 

experimental tasks utilised (Nikolaidou et al., 2019; Thomson & Hunter, 2021). A second 

plausible reason for lack of published research discussing attentional bias in social media 

addiction is publication bias, also known as the file drawer effect. In research, the file drawer 

effect refers to the tendency for research to only be published if results support researchers’ 

hypotheses (Francis, 2012). Publication bias is a big issue in the field of psychology 

especially (Francis, 2012). It is possible that researchers have been studying attentional bias 

in social media addiction using visual probe tasks with eye-tracking, but finding null results. 

This could be due to methodological issues such as sampling or incorrect definition/usage of 

PSMU scales, or it could simply be that attentional bias is not a key mechanism behind social 

media addiction, unlike substance abuse (Emery & Simons, 2015; Hester et al., 2006; 

Jeromin et al., 2016). 
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While there is sufficient evidence to show that social media use can be maladaptive 

and have negative outcomes for some individuals (Andreassen, 2016), it is possible that 

attentional bias is not one of the mechanisms that maintain PSMU. Research shows that drug 

related cues can acquire distinct properties that make them more salient to addicts, thus 

attracting more attentional resources (Lubman et al., 2008; Valyear et al., 2017). The saliency 

of drug cues is likely learned, where they become associated with the drug of addiction 

(Valyear et al., 2017). In the case of drug use, behaviour becomes controlled by 

environmental triggers such as seeing a cigarette or lighter, instead of behavioural outcomes 

such as the relaxing effect that cigarettes can give (Valyear et al., 2017). Drug-related cues 

develop high incentive salience, which is a means by which the cues can trigger cravings for 

incentives associated with the drug (Valyear, et al., 2017). Perhaps social media cues do not 

have high incentive salience like drug cues. There is minimal evidence to suggest that the 

word “Facebook” has incentive salience. Therefore, it could be assumed that PSMU may not 

be as closely related to drug addiction behaviours or neurobiological underpinnings as we 

first thought, and therefore may not align with models of addiction. 

Neurobiological studies suggest that the mesolimbic dopamine pathway plays a key 

role in the maintenance of addiction (Powledge, 1999; Nestler, 2005). The pathway includes 

the ventral tegmental area (VTE) in the midbrain and the nucleus accumbens, and interacts 

with other areas such as the amygdala, hypothalamus, hippocampus, and prefrontal cortex 

(Nestler, 2005). Neuroimaging studies using fMRI found that individuals with substance 

abuse disorder had diminished BOLD responses in the mesolimbic system to non-drug cues, 

but enhanced BOLD responses to drug cues, compared to healthy control participants 

(Kalivas & Volkow, 2005; Jasinka et al., 2014). This pattern of response reflects an increased 

salience of drug-related stimuli (Kalivas & Volkow, 2005). Individuals with gambling 

disorder also had enhanced BOLD activity in mesolimbic regions in response to gambling 
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related cues (Goudriaan et al., 2010; Meng et al., 2014). There are currently no published 

studies that examine BOLD reactivity to social media related cues in people with different 

levels of PSMU, but results from such studies could help determine whether social media 

addiction has neurobiological similarities to recognised addictions. If there is no evidence of 

increased BOLD reactivity to social media cues and reduced reactivity to control cues in high 

PSMU participants, then perhaps the salience of social media cues is not affected by levels of 

PSMU. This would help explain the findings of the present study. However, since this 

research does not yet exist, it would be beneficial for future researchers to take this direction.  

 Despite the ANOVA producing null effects, the present study identified significant 

correlations between PSMU and measures of attention problems. PSMU is relatively 

common in young people with attention problems such as attention deficit and hyperactivity 

disorders (ADHD) (Dalvi-Esfehani et al., 2019; Sümen & Evgin, 2021). Social media is 

designed in a way that requires little sustained attention and rewards rapid attention switching 

(Sümen & Evgin, 2021). Adolescents with ADHD may engage in social media to cope with 

boredom or stimulate their hyperactive brains. At the same time, engaging in social media 

rewards individuals with ADHD by providing short term positive reinforcement, thus 

strengthening the habit of engaging in social media when under-stimulated (Sümen & Evgin, 

2021).  Future studies should examine the co-morbidity between ADHD and PSMU. Perhaps 

PSMU is an expression or method of coping with symptoms of another disorder such as 

ADHD. Considering how impulsivity is a common link between PSMU and ADHD (APA, 

2013; Rodríguez-Cintasa et al., 2016), it is worth studying. 

The present study also identified a significant correlation between PSMU scores and 

impulsivity. Individuals who had higher levels of PSMU scored higher on the BIS-Brief 

(Steinberg et al., 2013). Correlational personality studies of addiction suggest that impulsivity 

plays a key role in the development, maintenance, and severity of addiction (Grant et al., 
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2010; Rodríguez-Cintasa et al., 2016). On average, people with substance abuse disorders are 

more impulsive than the general population (Rodríguez-Cintasa et al., 2016). Due to the 

correlational nature of personality-based studies of addiction, it is not known whether drug 

abuse leads to higher levels of impulsivity due to reduced inhibition, or if people with high 

levels of impulsivity are more likely to engage in substance abuse (Rodríguez-Cintasa et al., 

2016). However, impulsivity is a well-established risk factor for the development and 

maintenance of substance abuse disorders (Oshri et al., 2017). There is also evidence that 

high levels of impulsivity are associated with gambling disorder (Ioannidis et al., 2019) as 

well as other non-clinical behavioural addictions (Grant et al., 2010). Previous examinations 

of the risk factors of PSMU or social media addiction have identified impulsivity as a key 

factor in identifying who may be at risk for developing social media addiction (Al-Menayes; 

2015; Andreassen et al., 2016). Identifying who is at risk of developing addictive behaviours 

is important because it allows for the development of intervention and treatment programs to 

help those who need it. Perhaps researchers need to further explore unique factors associated 

with the development and maintenance of PSMU. 

Fear of Missing Out (FOMO) has also been identified as a key factor for the 

development and maintenance of PSMU (Franchina et al., 2018). This factor may be unique 

to PSMU as there is currently no research exploring its connection to substance abuse or 

gambling disorder. However, there is some evidence that FOMO may play a role in internet 

gaming disorder (Duman & Ozkara, 2019). Perhaps the social nature of internet gaming and 

social media is an important factor underlying addictive behaviour. According to Maslow’s 

(1943) hierarchy of needs, the need to belong is an important part of the human experience. 

By satisfying the need to belong, individuals can go on to develop a positive sense of self-

esteem (McLeod, 2018). Maslow’s (1943) hierarchy of needs focuses on human thriving and 

self-actualisation, rather than pathology, so referring to it in a discussion about addiction may 
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seem counter intuitive. However, in the context of PSMU, it is important to consider how the 

desire to meet social and belongingness needs can become pathological (Andreassen, 2016). 

Individuals who experience FOMO engage in social media to reduce anxiety and increase 

feelings of belonging while satisfying social needs (Blackwell et al., 2017). However, relying 

on social media to fulfil social needs is associated with increased levels of loneliness and 

depression, as well as increased FOMO (Hunt et al., 2018). PSMU becomes a maladaptive 

cycle of brief relief from anxiety followed by more negative consequences (Hunt et al., 

2018). However, the negative effects of PSMU are not permanent. Reducing one’s 

engagement in social media is an effective technique in reducing loneliness and depression 

associated with PSMU (Hunt et al., 2018). Understanding how and what underlies and 

maintains PSMU is important for developing interventions to help addicted individuals 

reduce their engagement in social media without increasing anxiety due to FOMO. 

The present study is not without its limitations. Due to circumstances out of our 

control, ethics approval was delayed, resulting in significantly reduced data collection time. 

We were unable to recruit the number of participants required to meet power requirements. 

Instead of 60 participants, we only had 26 eligible datasets. With such a small sample, we 

were unable to group participants properly. It would have been preferable to only classify 

participants as having high PSMU if their z score was >1.96, as that would have been 

meaningful; having that high of a composite PSMU score would be unusual, and thus reflect 

real differences in social media use (Field, 2013). However, the small sample meant that only 

2 participants would fall under the high PSMU group, and the analyses would lack power. 

Instead, we decided to group individuals with z scores of >0 as high PSMU, and <0 as low 

PSMU, which is an arbitrary cut off. Alas, this was all we could do with the time and 

resources available. It is unlikely that the present study’s high PSMU group models 

addiction, so results were interpreted with caution. Although the null effect found in the 
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present study may be meaningful, type II errors are possible due to the lack of power. Further 

research with a larger, more powerful sample is required. 

The present study provides insight and direction for future research. There are three 

key implications of this study’s findings. The first is that with the introduction of eye-

tracking to ensure participants remain on task, attentional bias may not be as important for 

understanding addiction as once thought. The second is that attentional bias may not underlie 

social media addiction, and that other factors such as attentional capacity, personality, and 

FOMO may be more important. PSMU may be inherently different from other behavioural 

addictions, possibly to the point where it should not be considered an addiction at all, but an 

expression of some other underlying issue. The third is that the present study was not 

powerful enough to detect differences that do exist in the real world. Further research using a 

larger sample should be done to test this possibility. Researchers should ensure that future 

studies recruit a sample size that reaches a sufficient level of statistical power to avoid type II 

errors. Furthermore, there should be a focus on developing validated measures of PSMU or 

social media addiction that have well defined grouping cut offs, otherwise any differences 

between arbitrarily grouped high and low social media users should be interpreted cautiously. 

By using a pre-screening measure, future studies can group individuals who have a Z score of 

>1.96 on a validated measure of social media addiction (Field, 2013). 

In summary, there are several theoretical reasons for the null effect. Firstly, the lack 

of eye-tracking in previous social media studies may have caused false effects to be found, 

where they were measuring biases in orienting or repeat retinal stimulation instead of biases 

in the maintenance of attention. Secondly, there may be no effect of attentional bias for social 

media addiction. There are very few published studies on this topic, but it is also possible that 

there have been studies that were never published because they did not find effects. A third 

reason is that processes of attentional bias and IOR (which is often reflected by reduced 
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reaction time to previously attended stimuli) were competing against each other. Fourthly, 

social media may be maintained by other key factors such as personality, FOMO, or 

attentional deficits. Further research utilising eye-tracking to ensure participants complete 

tasks as instructed is required. It is also important that scales of social media addiction are 

further validated with clear distinctions between problematic and healthy social media use.  
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Appendix 1 

Table 5  

List of Words Included in Experiment 

Social media Control 

Comments 

Facebook 

Finsta 

Hashtag 

Insta 

Instagram 

Likes 

Message 

Posted 

Reacted 

Replied 

Retweet 

Share 

Snapchat 

Social 

Story 

Tagged 

Tiktok 

Tweet 

Twitter 

Backpack 

Book 

Clipboard 

Eraser 

Folder 

Glue 

Highlighter 

Holepunch 

Marker 

Notebook 

Paint 

Paintbrush 

Paper 

Paperclip 

Pencil 

Pens 

Ruler 

Scissors 

Sharpener 

Stapler 
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Appendix 2. Survey 

 

 

Honours Project 2021 

 

 

Start of Block: Default Question Block 

 

PIS  

 

Investigating neural mechanisms of visual attention with eye tracking technology 

   

Information Sheet: 

 

 Invitation 

 You are invited to participate in a research study looking at how the brain implements 

mechanisms of visual attention. This study is being conducted by Dr. Jason Satel, (University 

of Tasmania, Australia) in collaboration with Dr. Halley Pontes (Birkbeck, University of 

London, United Kingdom). 

  

 What is the purpose of this study? 

 The aim of the proposed study is to investigate how different mechanisms in the brain 

interact when we are looking at a visual scene. For example, if there is a bright flash in front 

of you, you often can’t help but look at it immediately. However, if the same object keeps 
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flashing over and over, you will adapt and stop paying attention to it. We are interested in 

how these sorts of effects actually work in the brain? 

  

 Why have I been invited to participate? 

 You have been invited to participate on a pre-screening short survey that will last for 

approximately 10 minutes. This survey will determine your eligibility to participate in the 

follow-up laboratory study we will conduct. Participation in this pre-screening survey and in 

the follow-up laboratory study is entirely voluntary and confidential. There are no negative 

consequences either personally or academically if you do not wish to participate. 

 

 

To be eligible for the follow-up laboratory study, you must be over the age of 18, have no 

existing uncorrected visual disabilities, and/or psychiatric/neurological disorders. Corrected 

vision through the use of glasses or contact lenses still makes you eligible to participate.  

  

 What will I be asked to do? 

During this pre-screening online survey, you will be asked a series of confidential questions 

about yourself (e.g. age, gender) and about the way in which you use digital technology 

(social media and gaming). We will also ask general questions about your personality and 

your well-being. 

 

 

If you are eligible to the follow-up laboratory study, you will be asked to conduct a series of 

eye movements and manual responses while completing a computerized task. Your eye 

movements will be tracked throughout the experiment and your brain activity and reaction 
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times will be recorded. The experimental session should last around 60 minutes, and will take 

place in room O 008 at the Newnham campus in Launceston. 

  

 Are there any possible benefits from participation in this study? 

 

There are no immediate or direct potential benefits to participants, the study aims to gather 

knowledge into neural mechanisms underlying visual attention. As compensation for 

participation, participants will be offered the choice of course credit (1 point/hour) or a dollar 

value for their time ($15/hour). The study may generate non-immediate and indirect benefits 

through your participation which may provide a contribution to science. 

  

 Are there any possible risks from participation in this study? 

During the pre-screening survey, we do not anticipate any potential detrimental effects as you 

will not be asked any sensitive question. 

 

 

In the follow-up laboratory study, you may experience mild fatigue over the time of the 

experiment. If this happens, you may inform the researcher of your discomfort and a break 

can be scheduled where possible. 

 

 What if I change my mind during or after the study? 

 You are free to withdraw at any time where there is no obligation to complete participation 

and no explanation is needed if you choose to withdraw. 

  

 What will happen to the information when this study is over? 
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 All data collected during this study will be confidential and will be destroyed after 5 years. 

  

 How will the results of the study be published? 

 At the end of the study, the results may be published in scientific journals. You can access 

such articles through the UTAS academic websites.  

 

 What if I have questions about this study? 

 This study has been approved by the Tasmanian Social Sciences Human Research Ethics 

Committee. If you have concerns or complaints about the conduct of this study, please 

contact the Executive Officer of the HREC (Tasmania) Network on +61 3 6226 6254 or 

email human.ethics@utas.edu.au. The Executive Officer is the person nominated to receive 

complaints from research participants. Please quote ethics reference number H0016857. Dr. 

Jason Satel is the principal investigator of this study and he can be contacted via email at 

jason.satel@utas.edu.au. 
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Informed Consent Please provide your consent to participate in the study by ticking all 

the boxes below 

▢ I agree to take part in the research study named above.  (1)  

▢ I have read and understood the Information Sheet for this study.  (2)  

▢ I confirm that I am at least 18 years old.  (3)  

▢ The nature and possible effects of the study have been explained to me.  (4)  

▢ I understand that the study involves paying attention and looking at or 

ignoring visual stimuli on a computer screen.   (5)  

▢ I understand that participation involves no foreseeable risks.  (6)  

▢ I understand that all research data will be securely stored on the University of 

Tasmania premises for five years from the publication of the study results, and will then 

be destroyed.  (7)  

▢ Any questions that I have asked have been answered to my satisfaction.  (8)  

▢ I understand that the researcher(s) will maintain confidentiality and that any 

information I supply to the researcher(s) will be used only for the purposes of the 

research.   (9)  

▢ I understand that the results of the study will be published so that I cannot be 

identified as a participant.  (10)  
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▢ I understand that my participation is voluntary and that I may withdraw at any 

time without any effect.   (11)  

▢ I understand that I will not be able to withdraw my data after completing the 

experiment as it has been collected confidentially.  (12)  

 

 

 

 

Q32 If you would like to participate in the follow-up laboratory study in case you are eligible, 

please enter your email address below so that we can contact you. Note that if you don't 

provide an email address we will not be able to contact you for the follow-up laboratory 

study. 

________________________________________________________________ 

 

End of Block: Default Question Block 

 

Start of Block: Pre-screening Survey Demographics 

 

Q1 What is your gender? 

o Male  (1)  

o Female  (2)  

o Other  (3)  
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Q2 Please enter your age below (in years) 

________________________________________________________________ 

 

 

 

Q3 Which of the following best describes your current relationship status? 

o In a relationship  (1)  

o Not in a relationship  (2)  

 

 

 

Q4 What is your current employment status? 

o Employed, working full-time  (1)  

o Employed, working part-time  (2)  

o Unemployed  (3)  

o Retired  (4)  

o Student  (5)  

o Other  (6)  

 



58 
 

 

 

Q5 Have you played any video games in the past 12 months? 

  

 When answering this question please consider any gaming activity during the past year that 

involved online and/or offline gaming either from a desktop computer, laptop, console or any 

other mobile device such as a smartphone or tablet. 

o Yes  (1)  

o No  (2)  

 

 

 

Q6 Have you used any type of social media (e.g., Twitter, Facebook, Instagram, Snapchat) in 

the last 12 months? 

o Yes  (1)  

o No  (2)  

 

End of Block: Pre-screening Survey Demographics 

 

Start of Block: Pre-screening Survey Gaming 
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Display This Question: 

If Have you played any video games in the past 12 months?When answering this question 

please conside... = Yes 

 

 

Q12 On average, how many hours you spend gaming on weekdays (Monday to Friday)? 

 

Gaming means any gaming-related activity that has been played either from a 

computer/laptop or from a gaming console or any other kind of device (e.g., mobile phone, 

tablet, etc.) both online and/or offline. 

________________________________________________________________ 

 

 

Display This Question: 

If Have you played any video games in the past 12 months?When answering this question 

please conside... = Yes 

 

 

Q13 On average, how many hours you spend gaming on weekends (Saturday to 

Sunday)? 

  

 Gaming means any gaming-related activity that has been played either from a 

computer/laptop or from a gaming console or any other kind of device (e.g., mobile phone, 

tablet, etc.) both online and/or offline. 

________________________________________________________________ 
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Display This Question: 

If Have you played any video games in the past 12 months?When answering this question 

please conside... = Yes 

 

 

Q21 On average, how many times a day do you engage in gaming? 

 

 

Gaming means any gaming-related activity that has been played either from a 

computer/laptop or from a gaming console or any other kind of device (e.g., mobile phone, 

tablet, etc.) both online and/or offline. 

________________________________________________________________ 

 

 

Display This Question: 

If Have you played any video games in the past 12 months?When answering this question 

please conside... = Yes 

 

Q8 Have you played the game Scarioth's Legion in the past 12 months? 

o Yes  (1)  

o No  (2)  
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Display This Question: 

If Have you played any video games in the past 12 months?When answering this question 

please conside... = Yes 

 

Q9 What type of gamer do you consider yourself to be? 

o Extremely casual  (1)  

o Somewhat casual  (2)  

o Neither casual nor avid  (3)  

o Somewhat avid  (4)  

o Extremely avid  (5)  

 

 

Display This Question: 

If Have you played any video games in the past 12 months?When answering this question 

please conside... = Yes 
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Q22 Have you ever experienced problems due to your gaming behavior? 

o Never  (1)  

o Sometimes  (2)  

o About half the time  (3)  

o Most of the time  (4)  

o Always  (5)  

 

 

Display This Question: 

If Have you played any video games in the past 12 months? When answering this 

question please conside... = Yes 

 

 

Q19 The questions below are about your gaming activity during the past year (i.e., last 12 

months). Here, gaming activity means any gaming-related activity that has been played either 

from a computer/laptop or from a gaming console or any other kind of device (e.g., mobile 

phone, tablet, etc.) both online and/or offline. 

  



63 
 

 Please indicate how often the following issues occurred on average over the past twelve 

months until today. 
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 Never (1) Rarely (2) 

Sometimes 

(3) 

Often (4) 

Very Often 

(5) 

I have had 

difficulties 

controlling 

my gaming 

activity. (1)  

o  o  o  o  o  

I have given 

increasing 

priority to 

gaming over 

other life 

interests and 

daily 

activities. (2)  

o  o  o  o  o  

I have 

continued 

gaming 

despite the 

occurrence of 

negative 

consequences. 

(3)  

o  o  o  o  o  
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I have 

experienced 

significant 

problems in 

life (e.g., 

personal, 

family, social, 

education, 

occupational) 

due to the 

severity of 

my gaming 

behavior. (4)  

o  o  o  o  o  

 

 

End of Block: Pre-screening Survey Gaming 

 

Start of Block: Pre-screening Survey Social Media 

Display This Question: 

If Have you used any type of social media (e.g., Twitter, Facebook, Instagram, Snapchat) 

in the last... = Yes 

 

 

Q15 On average, how many times a day do you check your social media accounts? 

________________________________________________________________ 
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Display This Question: 

If Have you used any type of social media (e.g., Twitter, Facebook, Instagram, Snapchat) 

in the last... = Yes 

 

Q16 Which social media platform do you use the most? 

▼ Baidu Tieba (1) ... Other (22) 

 

 

Display This Question: 

If Have you used any type of social media (e.g., Twitter, Facebook, Instagram, Snapchat) 

in the last... = Yes 

 

Q17 Which social media platform is your favorite? 

▼ Baidu Tieba (1) ... Other (22) 

 

 

Display This Question: 

If Have you used any type of social media (e.g., Twitter, Facebook, Instagram, Snapchat) 

in the last... = Yes 
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Q18 What type of social media user do you consider yourself to be? 

o Extremely casual  (1)  

o Somewhat casual  (2)  

o Neither casual nor avid  (3)  

o Somewhat avid  (4)  

o Extremely avid  (5)  

 

 

Display This Question: 

If Have you used any type of social media (e.g., Twitter, Facebook, Instagram, Snapchat) 

in the last... = Yes 

 

Q23 Have you ever experienced problems due to your social media use behavior? 

o Never  (1)  

o Sometimes  (2)  

o About half the time  (3)  

o Most of the time  (4)  

o Always  (5)  
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Display This Question: 

If Have you used any type of social media (e.g., Twitter, Facebook, Instagram, Snapchat) 

in the last... = Yes 

 

 



69 
 

Q20 Below you will find some questions about how you engage with social media. Choose 

the response alternative for each question that best describes your behavior.  
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Very rarely 

(1) 

Rarely (2) 

Sometimes 

(3) 

Often (4) 

Very often  

(5) 

Spent a lot of 

time thinking 

about social 

media or 

planned use 

of social 

media? (7)  

o  o  o  o  o  

Felt an urge 

to use social 

media more 

and more? 

(8)  

o  o  o  o  o  

Used social 

media in 

order to 

forget about 

personal 

problems? 

(9)  

o  o  o  o  o  
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Tried to cut 

down on the 

use of social 

media 

without 

success? (10)  

o  o  o  o  o  

Became 

restless or 

troubled if 

you have 

been 

prohibited 

from using 

social media? 

(11)  

o  o  o  o  o  

Used social 

media so 

much that it 

has had a 

negative 

impact on 

your 

job/studies? 

(12)  

o  o  o  o  o  
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Please select 

the answer 

'Very Often' 

(13)  

o  o  o  o  o  

 

 

End of Block: Pre-screening Survey Social Media 

 

Start of Block: Pre-screening Additional Assessment 

 

Q25 The following questions relate to your personality and well-being. Please answer 

them as truthfully as possible. 
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Q24 Please answer the following short statements by indicating the extent of your agreement 

using the following scale: 

 

Strongly 

Disagree (1) 

Disagree (2) Neutral (3) Agree (4) 

Strongly 

Agree (5) 

I have 

difficulty 

staying on 

task. (1)  

o  o  o  o  o  

I have 

difficulty 

paying 

attention. (2)  

o  o  o  o  o  

I often 

interrupt 

another 

person’s 

work. (3)  

o  o  o  o  o  

 

 

 

 

 



74 
 

Q26 Please answer the following short statements by indicating the extent of your agreement 

using the following scale: 
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 Never (1) Rarely (2) 

Sometimes 

(3) 

Often (4) 

Very Often 

(5) 

How often do 

you have 

trouble 

wrapping up 

the final 

details of a 

project, once 

the 

challenging 

parts have 

been done? 

(1)  

o  o  o  o  o  

How often do 

you have 

difficulty 

getting things 

in order when 

you have to 

do a task that 

requires 

organization? 

(2)  

o  o  o  o  o  
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How often do 

you have 

problems 

remembering 

appointments 

or 

obligations? 

(3)  

o  o  o  o  o  

When you 

have a task 

that requires 

a lot of 

thought, how 

often do you 

avoid or 

delay getting 

started? (4)  

o  o  o  o  o  
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How often do 

you fidget or 

squirm with 

your hands or 

feet when 

you have to 

sit down for a 

long time? 

(5)  

o  o  o  o  o  

How often do 

you feel 

overly active 

and 

compelled to 

do things, 

like you were 

driven by a 

motor? (6)  

o  o  o  o  o  
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Q27 Please answer the following short statements by indicating the extent of your agreement 

using the following scale: 
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Strongly 

Disagree (1) 

Disagree (2) 

Neither 

disagree or 

agree (3) 

Agree (4) 

Strongly 

Agree (5) 

I would like 

to explore 

strange 

places. (1)  

o  o  o  o  o  

I get restless 

when I spend 

too much 

time at home. 

(2)  

o  o  o  o  o  

I like to do 

frightening 

things. (3)  

o  o  o  o  o  

I like wild 

parties. (4)  

o  o  o  o  o  
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I would like 

to take off on 

a trip with no 

pre-planned 

routes or 

timetables. 

(5)  

o  o  o  o  o  

I prefer 

friends who 

are excitingly 

unpredictable. 

(6)  

o  o  o  o  o  

I would like 

to try bungee 

jumping. (7)  

o  o  o  o  o  

I would love 

to have new 

and exciting 

experiences, 

even if they 

are illegal. (8)  

o  o  o  o  o  
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Q28 Please answer the following short statements by indicating the extent of your agreement 

using the following scale: 
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Strongly 

Disagree (1) 

Disagree (2) 

Neither 

disagree or 

agree (3) 

Agree (4) 

Strongly 

Agree (5) 

I make sure 

to get healthy 

nutrition. (1)  

o  o  o  o  o  

To keep fit I 

try to stay in 

motion. (2)  

o  o  o  o  o  

To sustain 

mental well-

being, I try to 

do something 

good for 

myself 

regularly. (3)  

o  o  o  o  o  

I regularly 

meet up with 

friends. (4)  

o  o  o  o  o  
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I try to avoid 

negative 

influences on 

my health, 

such as 

alcohol 

consumption 

and/or the 

use of drugs. 

(5)  

o  o  o  o  o  
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Q29 Please rate the extent to which you have experienced the events below during the course 

of the last seven days. 
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Strongly 

Disagree (1) 

Disagree (2) 

Neither 

disagree or 

agree (3) 

Agree (4) 

Strongly 

Agree (5) 

I was aware 

of different 

emotions that 

arose in me. 

(13)  

o  o  o  o  o  

I noticed 

pleasant and 

unpleasant 

emotions. 

(14)  

o  o  o  o  o  

I noticed 

pleasant and 

unpleasant 

thoughts. 

(15)  

o  o  o  o  o  

I noticed 

emotions 

come and go. 

(16)  

o  o  o  o  o  
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I noticed 

thoughts 

come and go. 

(17)  

o  o  o  o  o  

It was 

interesting to 

see the 

patterns of 

my thinking. 

(18)  

o  o  o  o  o  

I focused on 

the 

movement of 

my body. 

(19)  

o  o  o  o  o  

I felt present 

in my body. 

(20)  

o  o  o  o  o  

I listened to 

what my 

body was 

telling me. 

(21)  

o  o  o  o  o  
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I was aware 

of how my 

body felt. 

(22)  

o  o  o  o  o  

I noticed the 

sensations in 

my body. 

(23)  

o  o  o  o  o  

I was in tune 

with how 

hard my 

muscles were 

working. 

(24)  

o  o  o  o  o  

Please select 

the answer 

'Strongly 

Disagree' 

(25)  

o  o  o  o  o  
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Q30 Please answer the following short statements by indicating the extent of your agreement 

using the following scale: 
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Strongly 

Disagree (1) 

Disagree (2) 

Neither 

disagree or 

agree (3) 

Agree (4) 

Strongly 

Agree (5) 

I plan tasks 

carefully. (1)  

o  o  o  o  o  

I do things 

without 

thinking. (2)  

o  o  o  o  o  

I don’t “pay 

attention.” 

(3)  

o  o  o  o  o  

I am self-

controlled. 

(4)  

o  o  o  o  o  

I concentrate 

easily. (5)  

o  o  o  o  o  

I am a 

careful 

thinker. (6)  

o  o  o  o  o  

I say things 

without 

thinking. (7)  

o  o  o  o  o  
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I act on the 

spur of the 

moment. (8)  

o  o  o  o  o  

 

 

End of Block: Pre-screening Additional Assessment 

 

Start of Block: End Block 

 

Q31 Thank you for completing the pre-screening survey. 

  

 We will soon get in touch with by email in order to determine your eligibility. 

  

 In the meantime, if you have any question or feedback to provide, please contact the 

principal investigator of this study Dr. Jason Satel via email at jason.satel@utas.edu.au. 

   

 

End of Block: End Block 
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