Chapter 4- Discussion
This empirical project embarked on exploring the potential cognitive benefits of ASMR on STM, particularly focusing on whether auditory and visual stimuli, individually (Auditory-Only) or combined (Multi-Sensory), could enhance memory performance. This exploration was prompted by the increasing popularity of ASMR for relaxation and stress relief, alongside its documented psychological and physiological benefits (Barrat & Davis, 2015). However, despite its widespread appeal and subjective evidence of its calming effects, the impact of ASMR on cognitive functions like STM had remained relatively uncharted.
ASMR has grown in popularity over the years since it induces a state of relaxation and reduces stress in many individuals (Barrat & Davis, 2015), which can have a direct positive effect on cognitive functions, including memory. Stress is known to impair cognitive functions, particularly affecting the hippocampus, a region of the brain involved in forming new memories and processing emotions (Mcewen & Magarinos, 1997). By reducing stress, ASMR could indirectly benefit short-term memory retention and retrieval (Poerio et al., 2018). Moreover, as we explained previously, the sensory stimuli associated with ASMR, such as whispering, tapping, and gentle sounds, have been found to help some individuals achieve a heightened state of focus and attention, allowing them to be fully immersed and focused on the task at hand (Barrat & Davies, 2015). This increased concentration could facilitate better encoding of information into STM by making it easier for the brain to process and store information (D’Esposito et al., 1995; Posner, 2012).
In contrast, acknowledging the nuanced effects of stress on cognitive functions, particularly memory, is essential (Marin et al., 2011). While relaxation is generally beneficial, some individuals may experience a decrease in cognitive performance in relaxed states, benefiting instead from the heightened alertness associated with mild stress (Klier & Buratto, 2020). This individual variability underscores the importance of incorporating subjective assessments of optimal cognitive conditions in future research (Eysenck & Keane, 2020). By gathering participant insights on their performance under various stress levels, studies could better understand and account for the complex interplay between stress, relaxation, and memory, ensuring more accurate and personalized conclusions. 
This study sought to bridge this gap by investigating the effects of ASMR on STM, guided by the hypothesis that ASMR could beneficially affect STM through its multisensory stimuli. The underlying premise was that ASMR, by inducing a relaxed state through sensory stimuli, might facilitate cognitive processes involved in memory. This notion is supported by the findings of studies such as Kim and colleges (2019). Their study results indicated that ASMR content tends to have a positive effect in STM, more prominent in Auditory-Only group. Therefore, we suggested that relaxation could improve cognitive functions and memory recall, as relaxation promotes a state of reduced cognitive load, thereby potentially enhancing memory consolidation and recall processes (Hölzel et al., 2011; Poerio et al., 2018; D’Esposito et al., 1995). 
However, as reported in the results section, the findings of our study did not statistically support the hypothesis that ASMR enhances STM performance. Neither the Auditory-Only nor the Multi-Sensory stimuli showed a significant difference in STM performance. This outcome suggests a more nuanced interaction between ASMR, and memory processes than initially anticipated. It may indicate that while ASMR has a pronounced effect on emotional well-being and stress reduction (Barratt & Davis, 2015), its influence on cognitive functions such as STM may not be as direct or universal. Although in our study the STM was studied in two different time points, prior the experiment and post experiment, the results indicated it was non-significant neither before nor after. 
This observation indicates that a more extended period of engagement with ASMR may be necessary for participants to fully comprehend its potential advantages. This requirement is predicated on the premise that the brain necessitates a duration of adaptation to effectively process the distinctive sensory stimuli presented by ASMR (Wark et al., 2007), which in turn, could manifest a significant influence on stress levels and enhance attention. Such an adaptation process likely encompasses the development of new neural pathways responsible for mediating the relaxation response, as well as the habituation to specific ASMR triggers, thereby augmenting their effectiveness over time (Lutz et al., 2008; Wark et al., 2007). Consequently, it is recommended that future research designs incorporate prolonged exposure durations to ensure participant’s brains are habituated (Wark et al., 2007). This recommendation is particularly pertinent for individuals who are unacquainted with ASMR in their daily lives, since they might had not initially possessed neural connectivity required to facilitate a meaningful impact on their brain's ability to associate ASMR with stress reduction. 
The lack of significant findings could also be reflective of the deeply individual nature of ASMR experiences. While ASMR has proven to be a valuable tool for relaxation and stress relief (Makada et al., 2016), its application as a cognitive enhancer may require a more personalized approach, considering the specific ASMR triggers and modalities that are most effective for everyone. This could include different types of ASMR, since we only had provided one category from the wide existent categories of ASMR such as, humming, whispering, chewing etc.  ASMR triggers vary widely among individuals, and the subjective nature of these experiences may mean that not all individuals respond in a manner that would lead to measurable cognitive benefits. This can be observed in the responses from the participants when asked if they had experienced any tingling sensations or a pleasant, relaxing feeling in your body (see appendix 7), 12 participants reported ‘No’ as an answer (see appendix 9). Furthermore, it remains uncertain if there were distinctions between the groups in terms of cognitive skills, emotional states, personality traits, concentration levels, or variations in how they process sensory information (Moring, 2014; Kornelsen et al., 2023). As a result, these factors could have contributed to weakened or obscured the potential effects of ASMR on STM.
Conversely, Kornelsen et al. (2023) presented findings from their analyses of cortical complexity, indicating that individuals who do not experience ASMR exhibit reduced complexity in regions encompassing Broca's area. Although this area is predominantly recognized for its role in language production, functional neuroimaging research, including studies by Fadiga et al. (2006), has uncovered its involvement in certain motor functions. This includes the interpretation of others' actions. Consequently, it can be posited that the variance in sensitivity to the social movements frequently showed in ASMR videos may be attributable to differences in the neural architecture of Broca's area (Kornelsen, 2023).
Although the overall findings of our study did not reach statistical significance, a significant pattern was discerned within the data, as depicted in Figure 1. Specifically, as observed in Figure 1 participants in Group 2 (Auditory-Only) exhibited improved performance on the memory recall test following exposure to ASMR stimuli. This trend indicates the potential for a statistically significant outcome in favour of the Auditory-Only group, should future studies employ a more substantial sample size. This hypothesis finds support in the research conducted by Kim et al. (2019), wherein the study's findings revealed a significant effect. Participants exposed exclusively to ASMR auditory stimuli exhibited substantial improvements in short-term memory performance compared to those in other groups (Kim et al., 2019). Their findings underscore the critical role of sensory modalities in the realm of cognitive enhancement strategies (Kim et al., 2019). This parallel in findings between this study and that of Kim et al. (2019) not only reinforces the observed trend but also emphasizes the potential utility of auditory stimuli in enhancing cognitive functions.
It is important to consider that the observed superiority of the Auditory-Only group in experimental results, as seen in Figure 1, may be due to the nature of short-term memory (STM) tests. This type of STM test required the use of 'visual' channels, which could have influenced the results. The brain's visual areas could become overloaded due to visual ASMR stimuli, potentially impairing performance on visual tasks (Kim et al., 2019; Woodman & Luck, 2004). Consequently, the Auditory-Only group might offer advantages in contexts where visual cognitive resources are heavily taxed, suggesting a nuanced interplay between sensory modalities and cognitive task performance (Kim et al., 2019; Woodman & Luck, 2004). For instance, if participants are exposed to visually stimulating content prior to engaging in visual memory tasks, their cognitive resources may already be partially allocated, potentially leading to impaired performance on subsequent visual tasks (Woodman & Luck, 2004).
Consequently, future research should aim to recruit a more extensive and diverse participant cohort to ascertain whether this observed improvement is attributable to the intervention or merely a result of chance. The incremental improvement noted in Group 2's mean performance (see Table 1), hints at a potential trend towards enhanced memory recall capabilities. However, it is imperative to approach this suggestion with caution. The absence of statistical significance in our findings underscores the possibility that the observed differences might not reflect a genuine effect but could instead be coincidental. Such research activities will be critical in determining whether the improvement noted in the Auditory-Only group's performance holds empirical validity or is a product of the study's limitations.
While all participants understood English, those not native in the language could have potentially experienced diminished emotional responses towards the ASMR video compared to native speakers. This observation aligns with research from Sharif and Mahmood, (2023), suggesting that emotional and cognitive processing are interconnected within the brain, affecting bilinguals' emotional reception to verbal stimuli. Emotion and cognition are not governed by distinct neurological structures whereas areas of the brain responsible for processing emotions also play an important role in cognitive functions. (Pessoa, 2008; Sharif & Mahmood, 2023).  Understanding the lyrics of a song can enhance the listener's cognitive and emotional engagement by adding a layer of meaning and narrative to the music (Patel, 2011). Native speakers might experience a deeper connection to songs in their own language due to their ability to grasp the lyrical content, cultural references, and nuanced expressions Patel, (2011). Therefore, we could suggest that participants whose main language was not English, could have felt less relaxed with ASMR in English than listening to their primary language. 
Moreover, the findings underscore the imperative for additional research to clarify under what circumstances ASMR may influence cognitive functions (Wang et al., 2020).  Exploring various durations and intensities of ASMR exposure, as well as the impact of individual differences in ASMR sensitivity, could yield deeper understanding into its potential cognitive advantages (Keizer et al., 2020; Wang et al., 2020). As observed in our study, the cognitive effect of ASMR could vary from person to person (see appendix 7), and research in this area is still emerging. Future studies should investigate short-term versus long-term memory in ASMR exposure, as this could clarify whether the cognitive benefits of ASMR are accumulative, immediate, or both (Barratt & Davis, 2015; Fredborg et al., 2017). This would involve contrasting the outcomes of a singular ASMR session, as conducted in our study, with those derived from regular, repeated sessions over extended periods. Furthermore, it would be essential to assess if individuals who exhibit strong ASMR reactions, within each of the sensory groups, demonstrate more significant improvements in memory functions compared to those with weaker or non-existent responses. In our study, we were unable to conduct a comparison due to limited participant numbers. However, exploring this aspect could offer valuable insights into the effects of ASMR on individuals, enriching our understanding of its potential impact.  Exploring how psychological factors, such as stress levels or moods, and neurological variances, like differences in brain structure or function (Marin et al., 2011; Li & Lindenberger, 2002), influence ASMR sensitivity could potentially identify whether certain individuals are more likely to benefit from ASMR as a cognitive enhancement tool, as these factors may affect cognitive functions.
This study is also subject to several limitations that may affect the generalizability of its findings. Firstly, the sample size of 25 participants is a very small sample size of the population. Considering Cohen's (1992) emphasis on statistical power, it becomes apparent that the small sample size of 25 participants in our research may pose limitations. A larger sample size, representative of a broader population, would have provided greater statistical power to detect effects. With a more robust sample, we could have confidently observed any significant effects depicted in Figure 1, thereby avoiding the risk of missing genuine effects, and generating inconclusive or unreliable findings (Cohen, 1992). The gender distribution within our sample, consisting of 6 males and 19 females, limits the representativeness of our findings across genders and prevents us from fully understanding gender similarities or differences that may exist (Hyde, 2014). Including a wider number of participants, will provide us with a wider range of genders in research studies, hence, will help us to ensure that findings accurately reflect the diversity of human experiences and the validity and generalizability of our results, making them more applicable to all genders (Hyde, 2014). This imbalance in gender representation may distort the results, as it fails to accurately capture the broader demographic makeup of the population. Secondly, the recruitment of participants exclusively from the psychology department introduces potential biases in the responses. Given their background in psychology, participants might possess preconceived notions about the study's objectives, potentially influencing their responses towards anticipated outcomes rather than their genuine experiences. This limitation underscores the need for a more diverse participant pool to mitigate subjectivity and bias.
Thirdly, the study's demographic profile, particularly in terms of age, was narrow, with a mean age was 23.60, indicating a predominantly young participant group. This demographic skew towards younger individuals, who are likely more familiar and engaged with ASMR content on social media (Avila & León, 2023; Auxier & Anderson, 2021), may not fully capture the ASMR experience across different age groups. Older age groups, facing distinct life stresses they may be less likely to seek out ASMR content and actively engage with it compared to young demographics. Consequently, exploring the ASMR experience and its cognitive benefits across a broader age range is crucial for a comprehensive understanding (Avila & León, 2023; Auxier & Anderson, 2021; Barratt & Davis, 2015). To address these limitations, future research should aim to recruit a larger and more demographically diverse sample. Alternatively, researchers could focus specifically within one age group to observe potential differences or similarities more closely. 
Lastly, another critique of our study relates to its execution within the controlled environment of psychology laboratories at UWTSD. While the laboratory setting provided a controlled environment for systematically investigating the effects of two different sensory channels in ASMR on STM, it also posed a limitation in replicating the natural context in which ASMR is typically consumed (Campbell, 1957). ASMR experiences are often sought out for relaxation and stress relief in personal, comfortable environments, such as one's home (Barratt & Davis, 2015). Consequently, the laboratory setting may not fully replicate the relaxed state that ASMR aims to induce, potentially influencing participants' responses to ASMR stimuli. 
As a result, questions arise regarding the ecological validity of our results, suggesting that the benefits of ASMR observed in a lab context may not perfectly mirror those experienced in everyday environments (Gainsbury & Blaszczynski, 2011; Campbell, 1957). It is crucial to consider the context in which ASMR is typically encountered. Future research should explore the effects of ASMR in more naturalistic settings to validate and extend our findings (Campbell, 1957). This could involve methodologies allowing participants to engage with ASMR content in their preferred environments, utilizing portable or remote data collection tools to capture more authentic responses.
In conclusion, while our study did not find a significant effect of ASMR on STM, it opens the door to further exploration into the complex interplay between sensory experiences, emotional well-being, and cognitive functions. ASMR continues to hold promise as a therapeutic tool, and with continued research, its full potential for enhancing cognitive and psychological health may yet be uncovered. Future studies to explore this should aim to include measures of additional participants, as well as considering recruitment of a representative sample of males and females, that come from other parts of society and not only Psychology and counselling students. Our research provides a foundational contribution to the exploration of sensory bodily experiences associated with ASMR, a distinctive sensory occurrence that offers significant relief and solace to many individuals.
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