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[bookmark: LITERATURE]Literature Review
There has been extensive research with regards to the attentional dispositions of an individual in relation to how they process pain-related information. There are various examples of this research which have been conducted over the years, including those from Asmundson, Kuperos and Norton (1997), Schoth, Nunes and Liossi (2012), and Dehghani, Sharpe and Nicholas (2004) to name but a few. However, to provide further context into the subject at hand, one must understand the meaning of what is referred to as ‘attention’ itself and how it relates to those with Chronic Pain.


	The meaning of attention, in recent years, has been described as a process of how the importance of stimuli is determined by the inner mechanisms of the individual’s mind and is filtered as such (Kahneman, 1973). The notion by Kahneman (1973) is to suggest that various messages are filtered in given situation, allowing the individual to pick and choose which information to focus on based upon how relevant or significant that information is to the individual and to filter out less relevant information. An example of this was put forward by Cherry (1953) in his theory, known as ‘the cocktail party problem’. While this theory focuses on auditory information with regards to selective attention, the theory still focuses upon the concept of an individual discriminating between different pieces of auditory information. The theory suggests that given a situation in which multiple people are speaking within the same environment, an individual possesses the ability to selectively focus their attention upon a specified voice amongst a plethora of others (Arons, 1992). In essence, the theory suggests attention or selective attention to be that, amongst a plethora of information within a given situation, an individual is able to distinguish between different pieces of information and selectively chose which of those pieces of information to place their attention upon. Further advancements into understanding attention were made throughout the years.


	Despite these advancements in the understanding of attention, there still was a time in which the psychological research of the mechanisms of attention were not well known and as such, it was not possible to provide a basic explanation as to how these processes work or their anatomical construction (Posner & Petersen, 1990). It is then further suggested by Posner and Petersen (1990) that recent developments in neuroscience of the time had allowed for a greater understanding of the anatomical areas which appear to be connected to the processes of information selection. This is to suggest that a physiological system of the brain has been linked to an individual’s ability to selectively focus upon pieces of information. Posner and Petersen (1990) then suggest that the importance of the concept of attention is emphasised by this connection of mental processes commonly associated with cognitive psychology and the physical aspects of the brain which are frequently discussed in neuroscience. This notion is further alluded to, in the suggestions of Balota, Marsh and Marsh (2004) in which they theorise the functions of attention with regards to its role in the process of memory. They suggest that previous events may affect an individual’s performance without being consciously aware of that information affecting them. This is thought to occur due to the individual’s attention being divided. Their ability to recognise an item that has been previously presented to them and passing aside the effect of previous judgement upon said item will be dramatically reduced, when placing them in comparison to those with full attention (Balota, Marsh & Marsh, 2004). This is to essentially suggest that the level of attention an individual places on a specific item, may significantly affect their performance with certain actions, and that divided attention for example, may implicate unconscious processes or heuristics coming to light. While the theory is demonstrated in the context of memory, it provides an account of how attentional processes may impact mental performance on various tasks and alludes to the suggestion of attentional bias being present.

	
	Based upon the examples above, one may suggest the process of how attentional processes works may be observed through exposure to various conditions and situations. To be more specific on what these conditions and situations involve, this may entail what attention means within different populations. An example of this comes from a study by Hula and McNeil (2008) in which they attempted to understand the processes of attention within the context of participants with Aphasia. Findings from the study suggested that various mental processes required the allocation of mental resources. For the patients with Aphasia, findings indicate a specialised attentional system is present, with it being in competition against various other mental processes. While this information may relate to language impairments in particular, it proposes a theory of attention which describes the allocation of mental resources towards certain facets of attention and that certain cognitive processes may detract from the resources.


	Due to the nature of the research activity, theories of visual attention would also be relevant. An example of one such theory, and one that would be highly relevant to the current research activity, would be the suggestions of Shinn-Cunningham (2008). Shinn-Cunningham (2008) suggests that the process of attention entails the interaction between two key components, these being the perceptual objects and selective attention. This is to suggest that the individual differences in selective attention in the individual, such as biases to attention, interact with the individual’s ability to perceive various objects or stimuli. As such, Shinn-Cunningham (2008) is essentially suggesting that the interaction between individual differences in attentional bias and the individual’s ability to visually perceive stimuli influences their process of attention.


	With regards to attentional bias specifically, Bar-Haim et al (2007) conducted a meta-analysis of 172 studies that examined the boundary conditions of threat-related attentional biases in anxiety. These commonly consist of the suggestion that anxious individuals may be more likely to exhibit biases towards various stimuli with threatening connotations. This suggestion of anxious tendencies being responsible for a disposition towards potentially threatening stimuli has also been corroborated by a multitude of studies, with the focus of these studies being placed on a large variety of populations. Examples of the populations these studies have focused upon include Posttraumatic Stress Disorder (Buckley, Blanchard, & Neill, 2000), obsessive-compulsive disorder (Summerfeldt & Endler, 1998), comparing biases between depression and anxiety (Dalgleish & Watts, 1990; Mineka & Gilboa, 1998), with many other instances being present (Clark & McManus, 2002, Mogg & Bradley, 2005; Ehrenreich & Gross, 2002). The theories as to why potential biases may occur in those with anxiety are also numerous. An example of such a theory suggests that schemas are cornerstone for information processing, with it governing how information is allocated attention, how it is understood by the individual and how these schemas are stored in the individual’s memory, otherwise known as Schema theories (Beck, 1976; Beck, Emery & Greenberg, 1985). The notion presented here is that schemas are assumed to be biased towards threat-related stimuli. With this assumption in mind, the theory then suggests that various processes such as attention, stimulus encoding, memory and interpretation are theorised to favour threat-related stimuli. Based upon this information, this highlights how attention and more specifically, attentional bias, is of significant importance for understanding the various processes involved in the allocation of mental resources to various stimuli as well as understanding why an individual may be biased to focus upon specific stimuli, with predispositions based upon certain factors which may be unique to the individual. Therefore, it is important to understand how and why attentional biases occur, as doing so would allow for an understanding as to how predisposition towards stimuli may invoke various reactions in individuals.


	In order to further understand these processes, participants who experience chronic pain will be targeted to take part in the study. A theoretical link between these variables lies within the writings of Pincus and Morely (2001) in which they suggest a model which provides an explanation as to how attentional bias and chronic pain may be linked as the result of three factors. The theory proposes that attentional biases towards chronic pain occur due to an overlap between three different schemas, these being the self, pain and illness. This overlap involves an instance in which pain is experienced by the individual on a frequent basis, the pain schema will then become intergrated within the two other schemas, illness and self. The model then proposed that the attentional bias present is dependent upon the extent to which the pain schema is integrated (Pincus & Morley, 2001). The model operates under the assumption that those who experience pain on a frequent basis i.e. chronic pain, are to possess attentional bias towards pain-related information (Pincus & Morely, 2001). Overall, this demonstrates a model which examines attentional biases in those with chronic pain and serves to provide an explanation as to why these biases occur.


	These findings are also consistent with other studies conducted by Asmundson, Kuperos and Norton (1997) in which they noted themselves that previous research on this topic was extensive, with previous research yielding mixed results upon the suggestion that individuals will selectively focus upon pain-related information. Asmundson et al’s (1997) study attempted to determine if they could replicate these findings and provide more than just a replication. This composed of 19 participants with chronic pain with these being issues related to musculoskeletal injury, with an additional control group of 22 healthy participants. However, the study notes that results in the experimental group did not differ to the responses of the control group. Response began to differ once an additional variable of anxiety was incorporated, finding that those with low anxiety sensitivity focused less on pain-related information whereas those with high anxiety sensitivity displayed similar responses, but the words presented seemingly had no impact upon these responses (Asmundson, Kuperos & Norton, 1997). This may then lend credence to the suggestion made by Asmundson et al (1997) that how an individual with chronic pain may process information, may be determined by an individual’s predisposition to fear pain. This provides credibility to the notion of anxiety being a factor for attentional bias. 


	To further solidify the connection between these two variables, there have been numerous studies which discuss their link. The most notable of these studies includes the works of Schoth, Nunes and Liossi (2012). This study established a link between the two variables however, there is contention as to what direction the results point towards. To provide further detail, the study involved a meta-analysis of ten other studies, with the participant count totalling at 515 for chronic pain participants and 314 for a control group of participants who did not describe any sort of chronic pain. However, these was discussion over whether those with chronic pain were biased towards pain-related or neutral information as the results from these studies had demonstrated this discussion to be mixed as these studies had provided evidence for both accounts.
	

However, these findings begin to differ here, as an example of this involving a study carried out by Schoth et al (2012), Crombez, Van Ryckeghem, Eccleston and Van Damme (2013) had conducted a meta-analysis which compiled several studies. The study involved participants reacting to various neutral and pain-related stimuli in the form of words and pictures (Crombez et al, 2013). Findings from the study had demonstrated participants had indeed shown an attentional bias towards pain-related stimuli, albeit this being to small effect (Crombez et al, 2013). 

	
In addition to this, another study by Schoth and Liossi (2010) was conducted in which chronic headache individuals and a ‘non-pain’ control group were present. This involved reacting to both pain-related and neutral stimuli for two durations, 500ms and 1250ms (Schoth & Liossi, 2010). Findings from this study had determined that participants with chronic headaches had displayed a much greater attentional bias towards the pain-related stimuli than the control group across both display times (Schoth & Liossi, 2010). This serves to not only further demonstrate the connection between attentional bias and chronic pain, but it also provides credibility to the suggestion that those with chronic pain are attentionally biased towards pain-related stimuli.


	A later iteration of the same study which demonstrates the link between attentional bias and chronic pain would include a study by Liossi, Schoth, Bradley and Mogg (2012) in which they exposed chronic headache and control group participants to pain-related and neutral words for a duration of 500ms for a control group and 1250ms for the chronic pain group, in participants experiencing chronic headaches, much like what had been seen in the previous study. Results from the study had indicated that the chronic headache pain group had indicated far greater bias towards pain-related stimuli when displayed for 1250ms compared to the control group. No significant differences were observed in the 500ms group, however, correlations were found with trait anxiety (Liossi et al, 2012). This provides further credibility to the previous notions of Admundson et al’s (1997) study in which they also suggested that anxiety may be a factor for attentional bias towards chronic pain. This study also provides further credibility to the suggestions of the previous study by Schoth and Liossi (2010) as their more recent version of the study had demonstrated the same findings, while also further demonstrating the suggestion that individuals with chronic pain are more likely to be attentional biased towards pain-related stimuli. Based upon the information provided here, it may prove prudent to suggest that for the hypothesis of the study conducted here, individuals who report experiencing chronic pain may either be attentionally biased towards pain-related words due to the saliency of that information capturing their attention or they will be less likely to have an attentional bias to pain-related words due to inhibitory mechanisms enforcing a protective avoidance element.

	
	There are several research methods that may be implemented when attempting to conduct research in this area. The first of which may include the dot-probe paradigm (Halkiopoulos, 1981) which involves the examination of attentional bias towards potentially threatening auditory information. However, this task had been later adapted for utilization for visual based information in the study by MacLeod, Matthews and Tata (1986). The task is generally used to assess those who have a diagnosis of anxiety, however, their participant sample also extends to other conditions such as depression and Post-Traumatic Stress Disorder (PTSD) in order to assess the potential of attentional bias towards threatening stimuli (Halkiopolous, 1981). To demonstrate the use of this task, the study by Haggman Sharpe, Nicholas and Refshauge (2010) provides further support for the suggestion of people possessing an attentional bias for pain-related information. This involved a design in which three pain groups were present, with one control group. The procedure involved the use of the dot-probe paradigm (Halkiopoulos, 1981) computer task to determine attentional bias for pain-related words. Results determined that all three pain groups had demonstrated a bias towards sensory pain-related words, this involving words in which are used to describe pain (Haggman et al, 2010). However, pain-related words which were related to threat, disability or affective words were non-significant. Additional findings also include the suggestion that those with low and moderate levels of fear of injury or reinjury in particular had demonstrated this bias whereas those with high levels of fear possessed lower bias in comparison (Haggman et al, 2010). The study then notes that the experience of pain instead of the duration of that pain, is a significant indication of the presence of pain-related biases in individual. This not only demonstrates how the dot-probe paradigm may be utilised for chronic pain individuals, it also demonstrates the legitimacy of this task’s use for these individuals and provides further research backing for the subject in question. 

	
	Whether the dot-probe paradigm is appropriate to implement is of contention however, this being due to several studies which demonstrate examples of the unreliability of the task. An example of this would include a study by Dear, Sharpe, Nicholas and Refshauge (2011) in which they had found an overall low level of reliability in the task when used within a pain-related attentional bias context. Another example of these suggestions would include the study by Staugaard (2009) in which they had attempted to test the reliability of two versions of the dot-probe task with photographic faces being used as the stimulus. The two versions included the standard version of the dot-probe task and a modified version of the task. The standard involved placing two stimuli one the screen at a single time, these being either a ‘happy’ or ‘angry’ face which were displayed for 100 or 500ms, with a probe screen and then a response screen being displayed afterwards. The other test involved a modified version which is near identical to the previous version, albeit with one significant difference between the two. This being that the photographic faces had remained on the screen during the probe screen and then being removed once the participant had reached the response screen (Staugaard, 2009). Findings from the study suggested that both versions of the task had proven to be highly unreliable. However, Staugaard’s (2009) study then suggests that participants had demonstrated consistency in their bias towards emotional faces, much like what has been previously observed in other studies about the same topic. This provides further credibility to the notion that the dot-probe paradigm is an unreliable means of measuring attentional bias in participants.


	To sum up the discussion pertaining to the reliability of the dot-probe paradigm, a study by Chapman, Deuve and Grimshaw (2019) note themselves that there several studies which demonstrate the unreliability of the task. The hypothesised reason as to why this occurs is that while the emotional stimuli does capture the attention of the individual for a brief period, the emotional stimuli remains on the screen for a far greater amount of time than what is necessary. (Chapman et al, 2019). They study then further suggests that because of the unnecessary amount of time the emotional stimuli is displayed, the attention of the individual becomes quickly redistributed before the probe appears on the screen (Chapman et al, 2019). Chapman et al (2019) then suggests that this has likely created an inconsistency in the results when measuring a participants reaction times. However, even with this acknowledgement, the several modifications made to the task had still yielded similar results (Chapman et al, 2019). This is due to the study demonstrating consistency in its ability to acquire the participants attention through emotional stimuli, but this attention had quickly dissipated before the appearance of a probe. The study closes with suggestion that the even the lowest condition for the SOA (stimulus onset asynchrony between onset of the cues and onset of the probe), which is the amount of time between one stimulus and another, had demonstrated low internal reliability (Chapman et al, 2019). The SOA was suggested to have increased the capture of attentional bias when the onset between the stimuli was 100ms, but again, this had dissipated much the same way it had previously done before (Chapman et al, 2019). This is then further suggested to result in the task being an unreliable means of attempting to research individual differences in the context of attentional bias research (Chapman et al, 2019). Overall, even with the modifications made to the dot-probe paradigm, the task had still demonstrated issues with reliability and as such, is still questioned in its ability to accurately capture the reactions times of people allocating their attention to certain stimuli and the biases that lie therewith in said allocation.  


A variation of the dot-probe task, this being the aforementioned visual-probe task (Macleod, Mathews & Tata, 1986), was developed with the intended purpose of presenting participants with a visual stimuli which would appear on a screen for a predetermined amount of time. This amount of time, according to Scoth et al (2012), is generally 500ms. This set amount of time for the appearance of the stimuli on the screen is further corroborated by various other studies. An example of this may be seen in a study by Koster, Crombez, Verschuere and De Houwer (2004) in which they presented two pictures on a screen at once for a duration of 500ms. However, Koster et al (2004) also notes that the fixation cross that appears before the stimuli had appeared for 1000ms, with the dot-probe appearing 14ms after the stimuli is presented. Another example of this may include the study the previously mentioned by Dear et al (2011) in which they attempted to test the reliability of the dot-probe paradigm. The study notes that the amount of time that was set for the stimuli included both 100ms and 500ms (Dear et al, 2011). Albeit these times are associated with picture-based stimuli, however it does present further credibility to the amount of time that stimuli shall be displayed for in the dot-probe paradigm. Based upon the suggestions here, 500ms appears to be an appropriate amount of time for which the stimuli may appear on the screen for as this appears to be the most commonly set amount of time for these stimuli to be displayed on the screen. 


The basis for the research methods used here will also extend to the parameters that must be set for the participant sample. As the current study will involve the assessment of attentional bias in chronic pain individuals, this would then necessitate the gathering of individuals experiencing chronic pain and individuals that do not fall into the category of chronic pain to serve as a ‘control group’. However, in order to gather chronic pain individuals for the study, a proper timeframe must be provided in order to conclusively define the amount of time that pain must be present to classify this as ‘chronic pain’. These timeframes are of contention however, as there appears to be various interpretations on what this timeframe should be. An example of this may include the suggestion by Main & Spanswick (2001) in which it is suggested that 12 months or more is an appropriate timeframe to classify chronic pain. However, an additional time frame of either three or six months is also suggested by Main and Spanswick (2001), as suggestion which is also further bolstered by the suggestions of Mersky (1986) as they also suggest that three to six months to be a reasonable timeframe to classify chronic pain. This would then suggest that there is no definitive amount of time in which to classify chronic pain, however, it does provide various options to choose from when creating the study parameters. 


As such, parameters for what determines chronic pain must be established through quantifiable means. An example of this may include a study by Smith et al (1997) in which they had conducted a reliability and validation test upon the Graded Chronic Pain Scale (Von Korff, 1992). This questionnaire is used to determine the severity of an individual’s pain levels as well as the duration they have experienced this pain. An example of one of these questions include “In the past six months, how intense was your worst pain”, rated on a 0 to 10 scale where 0 is no pain and 10 is “pain as bad as could be”. The questionnaire involves looking at various to determine this severity, these factors being intensity, disability, persistence and the recency of pain (Von Korff, 1992). With regards to the aforementioned study by Smith et al (1997), various analyses had indicated the questionnaire to be highly reliable in its intended purpose, with the questionnaire’s validity also being held in a positive light due analysis confirming the internal reliability and validity of the questionnaire. As such, the study then further notes that the Graded Chronic Pain Scale is a reliable and highly useful means of measuring the severity of chronic pain in individuals, with the additional benefit of the questionnaire being highly applicable and accessible for a general population due its use of English within the context of it being used in the United Kingdom and the United States (Smith et al, 1997). 


To determine reactions to pain-related stimuli however, a set of words must be established which relate to pain. As mentioned earlier, Haggman et al’s (2010) stated that the use of sensory pain-related words had garnered reactions in participant’s attentional bias towards pain-related information. As such, understanding what these words may include would be paramount. Through this, the McGill questionnaire involves several words which may be used to describe various types and degrees of pain. These have been incorporated in other studies as well as the aforementioned study by Haggman et al (2010). The study also possesses many other word pairs from the categories ‘affective’, ‘threat’ and ‘disability, which have been suggested, in this same study, to have had a non-significant effect upon the attentional bias of participants. However, this may require further validation to ensure these words do not affect attentional bias. Therefore, they will be separated into categories, much like what has been seen in Haggman et al’s (2010) study.


	Factors of influencing attentional bias in individuals may involve an example in a study by Dehghani, Sharpe and Nicholas (2003) in which they sought to investigate the aforementioned claim that fear of pain or anxiety towards pain is a factor for the likelihood of chronic pain in individuals. The study had also, much like what has been previously been used in Haggman et al’s (2010) study, the use of words which related to three different categories of connotations to pain, these being affective, threat and disability as opposed to the four proposed in Haggman et al’s study (2010). The study also utilises the aforementioned dot-probe task with the additional measure of recording participants reaction times to both pain-related and neutral worded stimuli (Dehghani, Sharpe & Nicholas, 2003). The findings from this study demonstrated that participants had in fact shown attentional bias towards pain-related words across all three categories. However, the study notes that participants who highly fear pain had responded significantly slower to the presented stimuli than those with a low fear of pain (Dehghani, Sharpe & Nicholas, 2003). This is to suggest that not only would chronic pain individuals be highly susceptible towards pain-related stimuli, but those with chronic pain with a high fear or anxiety of pain may experience difficulty in attempting to disengage from these pain-related stimuli (Dehghani, Sharpe & Nicholas, 2003). This study serves to provide further credibility to the notion that chronic pain individuals are more likely to focus upon pain-related information. It also serves to demonstrate the legitimacy of the use of different categories of words for stimuli as well as the justification for the use of the dot-probe task within the context of attentional bias and chronic pain. 


	Based off the information previously provided, there will be two research questions for this research activity. The first research question will be to determine whether people who report experiencing chronic pain are attentionally biased towards pain-related information. The hypothesis for this question will be two-tailed, as participants may either be attentionally biased towards the pain-related information due to how potentially sensitive that information may be to them, as seen in the previous examples (Schoth, Liossi & Nunes, 2012; Schoth & Liossi, 2010; Liossi et al, 2012), or they may become aversive to that information. In this instance, they would therefore, be less attentionally biased towards that pain-related information due to potential of the individual utilising mechanisms to avoid that information to protect themselves. This is to suggest that while participants who report chronic pain may be attentionally biased towards pain-related information, their attention may either results in the participant either being attracted to the pain-related information or may show aversion to it. The second research question will focus upon the word list provided by Haggman et al (2010). This involves the previously mentioned four categories defined in Haggman et al’s (2010) study, in which they suggest that only the ‘sensory’ category had a significant impact upon attentional bias in their participants. It is because of this that the current research study will use this word list and the categories they are assigned to, to determine whether findings in the current research activity, with regards to the word category findings, will be consistent with Haggman et al’s (2010) study.
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