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[bookmark: APPENDICES]Discussion
The study presently conducted involved two research questions, the first being the examination of whether individuals who report experiencing chronic pain are attentionally biased towards pain-related information and the second being that if attentional bias is present, it is because of chronic pain participants are likely to attend to the pain-related information or to avoid it due to a coping mechanism. With this premise, it was hypothesised that individuals who report experiencing chronic pain will indeed be attentionally biased towards pain-related information. The study was conducted through an analysis comparing response times and accuracy of answers between two participant groups, one group consisting of those who reported experiencing chronic pain and a second group comprise of individuals who did not report experiencing chronic pain. A second analysis was also conducted, with two different participant groups. The entire participant sample for the secondary analysis comprised entirely of the individuals who reported experiencing chronic pain in the main analysis, however, they were divided into two groups, ‘high intensity’ and ‘low intensity’, based upon the intensity of their chronic pain to determine whether intensity of pain may also be a factor for attentional bias in those who report experiencing chronic pain. From the two analyses, it was determined that the findings were statistically non-significant, therefore accepting a null hypothesis. 


	With regards to the two research questions present and the results established, it would appear that the lack of a reliable conclusion on whether individuals who report experiencing chronic pain are attentionally biased towards pain-related information is consistent with the aforementioned suggestion of mixed results from Schoth et al (2012) as well as this being evidenced in the relatively classical study conducted by Asumndon et al (1997) and other studies (Liossi et al., 2009; Crombez et al., 2013). Each of these studies have demonstrated that whilst attentional bias towards pain-related information is present in those who report experiencing chronic pain, the actual reasons as to why this occurs appears to be far more complex than the presence of chronic pain being the determining factor as to whether an individual will be attentionally biased towards pain-related stimuli. In terms of external factors, suggested examples of factors of influence for the levels of attentional bias towards pain-related information would include an individual’s predisposition to fear pain (Asmundson et al., 1997) or reinjury (Haggman et al., 2010), the type of pain (Crombez et al., 2013) and the amount of time the pain-related information is presented (Liossi et al., 2009). Each of these factors have been demonstrated in these aforementioned studies to affect the presence of attentional bias present in individuals who report experiencing chronic pain and as such, the presence of factors such as these may potentially be responsible for the disparate results present across these several studies. This notion may also be applied to the current research study as these factors were not considered during the design of the study, potentially resulting in the apparent lack of statistical significance present in the study. 
 

In addition to these suggestions of external factors of influence, perhaps more specific categorisation of the different pain types present in individuals may be prudent, as Crombez et al (2013) demonstrated that certain forms of chronic pain, such as acute and procedural pain, does not possess evidence of attentional bias for pain-related stimuli. With this knowledge, one may speculate that the current research study’s sample may have included participants with varying types of chronic pain and as such, may have affected the reliability of the current findings. Perhaps more precise categorisation of these different chronic pain types during data collection and group definition may be useful for future research as this would allow for more detailed group types within the ‘pain’ participant sample, to potentially determine what specific pain types are attentionally biased toward pain-related stimuli. With the research provided as well as the current research activity’s findings, it may be prudent to suggest that the question of ‘are individuals who experience chronic pain are attentionally biased towards pain-related information?’ is not as black and white as it may initially seem as there appear to be numerous factors which affects the attentional bias of individuals who report experiencing pain, thus suggesting that the findings do not answer the current research activity’s research questions. As such, recommendations for improvement may require the implementation of factors such as these to ensure greater reliability in future findings. 


	With regards to the theoretical underpinnings of the current research activity, the presence of non-significant findings creates difficulty in determining whether this validates and contradicts previously established theory of attentional bias, such as those from Pincus and Morely (2001), Shinn-Cunningham (2008) and other studies which suggest a link between chronic pain and attentional bias (Liossi et al, 2009; Schoth & Liossi, 2010; Schoth, Nunes and Liossi, 2012). Therefore, whilst previous theories and research do appear to determine that a link is present, the current research activity’s non-significant findings present issues with providing significant evidence for either side of the debate of whether individuals who report experiencing chronic are attentionally biased towards pain-related information as well as the theoretical foundations underpinning this debate.

	

As for the design of the study itself and as to how this may have potentially resulted in the non-significant findings, there is much to discuss, the first of which may include the word list from Haggman et al’s (2010) study. Haggman et al (2010) had created a word list of forty different word pairs (neutral/pain-related), with four different categories for these words based upon the type of pain-related word present in each pair, ten word pairs for each category. These four categories were sensory, affective, threat and disability. As previously noted, sensory-type words appeared to be the only words that had a significant effect upon attentional bias in individuals who report experiencing chronic pain, with the other three categories demonstrating a non-significant effect (Haggman et al., 2010). This may have potentially affected the findings of the current research activity as these words were not clearly defined into their intended categories from Haggman et al’s (2010) study. Due to this lack of clear definition for the word pairs into their respective four categories in this current research activity, this entailed that the potential effect these categories may have had individually, was not captured. Because of this lack of consideration for the individual effect of each word category, the findings may have been compromised as because of this lack of consideration for each category, the design of the study assumed that each word contributes equally in their influence upon attentional bias towards pain-related information, which was demonstrated to not be the case as the ‘sensory’ category solely impacted attentional bias in individuals who report experiencing chronic pain as demonstrated in Haggman et al’s (2010) study, whereas the other three categories did not. As such, potential recommendations for future research activities would involve a design in which each of the word categories were clearly defined and accounted for in their individual effect upon attentional bias within participants. This may be achieved by perhaps building upon Haggman et al’s (2010) research for how the different word types may individually affect attentional bias towards pain-related information, as this may then provide greater clarification for whether these differing word types do affect attentional bias. Perhaps through replicating the current research activity’s design, but with the categorisation of the different word types being incorporated into the design, as opposed to what was done in the current research activity, this may then allow for far more detailed findings as to whether these different word types affect attentional bias and if so, what word types do or do not affect attentional bias towards pain-related information. With this clarification of the impact that these specific word types may individually have upon attentional bias, this may then suggest that the lack of consideration for their categorisation in the current research activity may then provide a potential reason for the non-significant findings. Overall, recommendations for improving the design of the current research activity include future research to be conducted into these word types to validate or contradict the suggestions of Haggman et al (2010) as doing so may potentially provide further information and clarity to the non-significant findings of the current research activity


	An point for evaluation would be the Graded Chronic Pain Scale (Von Korff, 1997) questionnaire utilised within the current research activity. A previously detailed, an additional question was added to the questionnaire, asking participants whether or not they experience chronic pain, to allow for a simple means of categorising what group the participant will be placed into, which is highly different to the other questions which ask for participants to rate the intensity of their pain in particular. The original purpose for the questionnaire was to capture pain intensity. The reliability analysis for the questionnaire, despite the additional question, demonstrated that the questionnaire was effective in capturing the relevant information for its intended purpose. This demonstrates that the application of this questionnaire was appropriate for gathering data for the secondary analysis, which was to gather data for the intensity of pain to determine whether the reported pain intensity of participants may have an impact on their attentional bias towards pain-related information. However, the additional question intended to simply determine whether participants even experience chronic pain, as it asked “Do you experience Chronic Pain?”. This was a small addition made to the questionnaire, but the implications of this questions had significant ramifications upon the categorisation of two participant groups. For one, a clear definition of what chronic pain specifically entailed was not provided to the participant with the question. This may become problematic as what one participant may define as chronic pain may be different to what another may define. Reuler, Girard and Nardone (1980) suggest that physicians possess an inadequate comprehension for the fundamental concepts of pain. While this research may be possibly outdated, this lack of clear understanding can be exemplified in the differing definitions of chronic pain, such as the research by Mersky (1986) in which they suggest three to six months as an appropriate amount of time to determine if chronic pain is present, or in more recent research, an alternate time classification is also provided, detailing 12 months to be appropriate for classification of chronic pain (Main & Spanswick, 2001; Turk & Okifuji, 2001). The research presented demonstrates that whilst chronic pain is defined as pain which persists over an extended period of time, there is subjectivity over what the specific timeframe entails and as such, it may be possible that this subjectivity towards the specific timeframe is present amongst participants. As such, without the inclusion of a specific definition within the questionnaire for which participants will base their answer upon, this may create a layer of uncertainty amongst the reliability of participant’s answers of whether they do or do not experience chronic pain, because of the varying interpretations that participants may have. A simple, yet important improvement for implementation within future research would be to ensure that a clear definition and timeframe for chronic pain is provided on questionnaire, alongside the question which asks whether chronic pain is present. This would then ensure that participants are then adequately informed the subject and are able to provide more reliable and accurate answers when reporting whether do or do not experience chronic pain.


	When addressing the secondary analysis, specifically with regards to the questionnaire as the only differing factor between the main analysis and the secondary analysis was the criteria for two participant groups. The secondary analysis gathered data in relation to the ‘pain’ groups intensity of pain, being divided into ‘high’ and ‘low’ intensity, as opposed to the main analysis which included individuals who reported experiencing chronic pain as well as those who did not report as such. For the secondary analysis, perhaps an alternative method for placing the participants into either high or low intensity would be recommended, such as the methods provided with Von Korff’s (1997) questionnaire. This is because the method provided by the questionnaire may be more effective in dividing participants into the two intensity groups, as opposed to the one employed in the current research activity which involved adding the total scores of Questions two to eight and dividing this score with the total number of questions with the 0-10 scores, with the threshold between high and low intensity being set because of an average gathered by adding everyone’s total scores together and dividing it by the number of participants, with may be a potential reason for the non-significant findings of the current research activity. The questionnaire itself provides an alternative method of achieving this goal of divination between the two groups, as such, recommendations for future iterations of the current research activity would be to utilise the method suggested by Von Korff (1997), to determine if this is more effective than the method of divination employed in the current research activity and whether this may have an impact upon the significance of the findings. 


As for the Dot-Probe paradigm (Halkiopoulos, 1981), the aforementioned works of MacLeod et al (1986), which determined that the paradigm may be effectively adapted for using visual-based information, and Haggman et al (2010) in which they determined that the paradigm was effective in capturing information for whether participants are attentionally biased towards pain-related information. However, the aforementioned study from Chapman et al (2017) suggests that the paradigm’s reliability is insufficient due to aforementioned suggestion of the dot appearing for far longer than required, thus creating potential issues with the reliability of participant’s reaction times. This notion of issues with duration of time being an issue with the accuracy of capturing data with attentional bias may be evidenced Liossi et al’s (2009) aforementioned research, which debated the individual effect of different durations of stimuli presentation time. Perhaps future iterations of the current research activity may recreate Liossi et al’s (2009) divination of participants into groups to incorporate two different display times, such as 500ms for one group and 1250ms for the other, for the pain-related stimuli may be fruitful as further research into this may further solidify whether the display time is indeed a factor of influence for attentional bias present in participants who report experiencing chronic pain. This call for validation especially being required as a previously mentioned study by Scoth and Liossi (2010) suggests that attentional bias towards pain-related information was present amongst participants reporting the presence of chronic pain, regardless of the two display times of 500ms and 1250ms. This presents direct contradictions between the two studies and as such, the call for further research into the individual effect of stimuli presentations times may shed some light upon the presence of the non-significant findings in the current research activity and potentially allowing for more reliable and robust research into the attentional bias and chronic pain in the future.


[bookmark: _GoBack]An additional point of discussion for the paradigm would include a participant noting that the display of words during the paradigm computer task may be problematic for individuals who experience Dyslexia, as they may experience issues with identifying the words correctly. This may very much be the case as this would potentially create issues for the reliability of participant’s data if they were to possess issues with Dyslexia. Alternative methods would be to utilise images in the Dot-Probe Paradigm (Pine, Guyer & Leibenluft, 2008; Lipp & Derakshan, 2005; Moore, Heavey & Reidy, 2012). Pertaining to chronic pain and attentional bias specifically, Dear et al’s (2011) previously mentioned research also compared the use of an image-based and word-based dot-probe task for attentional bias in participants who do and do not report experiencing chronic pain, with findings being quite inconclusive due to limited evidence of difference between the two tasks. While not an issue of the paradigm itself, perhaps future iterations of the study may incorporate images as opposed to words as this may achieve two goals, the first being to determine whether the use of images would be effective in capturing attentional bias and the second being the elimination of issues with readings words, such as seen in Dyslexia. Additional measures that may considered for future iterations, which were implemented within the current research activity after the participant’s note was made, would be to ensure that participants are explicitly informed of the task involving the quick comprehension of words on the computer screen and that participants who experience issues with performing these tasks are advised to refrain from participating in the study. 



With the discussion points provided, the paradigm was utilised due to the probe’s base reliability, outside of the debate of duration times (Liossi et al, 2009) for the stimuli on screen and a participant’s note of Dyslexia being an issue. As such, the current research activity replicated the design of the paradigm for the purpose of capturing information of whether participants are or are not attentionally biased towards pain-related information, akin to Haggman et al’s (2010) study, however, the findings were non-significant. Because of this established effectiveness of the paradigm, it may be prudent to infer that the recreation of the conditions of the paradigm itself were accurate and were reliable in its ability to capture the intended information e.g. accuracy of responses and reactions times to the stimuli. The factor causing issues with non-significance potentially being the duration of displaying the stimuli. Therefore, research into the individual effect of these durations of displayed stimuli upon attentional bias would be beneficial for future iterations of the current research activity. 


	In conclusion, the non-significant findings create issues in answering the research questions of the current research activity as well as whether the proposed hypothesis was correct, this may be due to several aspects of the study which may require revaluation. Whilst there have been reliable aspects of the study, such as the dot-probe paradigm and the Graded Chronic Pain Scale questionnaire, the non-significance of these findings of the current research activity lends credence to several recommendations that may or may not shed light upon the reasons as to why these findings have occurred. Provided these recommendations are acknowledged and addressed, this potentially may result in an improved study design which may render the findings to be more reliable and accurate, which in turn may then implicate an evidential contribution towards the debate of whether individuals who report experiencing chronic pain are or are not attentionally biased towards pain-related information. Until this occurs however, as it currently stands, the current research activity’s findings do not provide reliable evidence towards this debate and as such, future iterations of this study, addressing the points of discussion presented, would be highly necessary in order to validate the current study design as well as contribute to the research for this debate.
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