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Abstract
	Eye movement desensitization and reprocessing (EMDR) is a well-established therapy for the treatment of post-traumatic stress disorder (PTSD). EMDR is characterized by a dual-task approach: The patient holds a traumatic memory in mind while simultaneously making voluntary eye movements, resulting in reduced vividness and emotionality of the traumatic memory. This study investigated whether increasing the activation of a negative memory would improve the effectiveness of a single session in reducing vividness and emotionality of the negative memory in a non-clinical population. Participants were assigned over four conditions. Emotionality and vividness were measured before and after the test phase. Treatment acceptability was measured with a self-reported questionnaire. Surprisingly, we found that varying degrees of activation and working memory (WM) taxation did not influence the reduction of emotionality upon recollection of the memory. The results indicated that the condition with extra activation, by means of a screenshot of the aversive memory, did not outperform the other conditions in reducing vividness. Furthermore, the results indicated that the conditions that involved both WM taxation and recalling of the aversive memory were more effective in reducing vividness than the conditions that involved either only recalling of the aversive memory or only performing a dual-task. These findings support the WM theory, such that WM taxation while recalling an aversive memory decreases vividness. The treatment was evaluated as moderately acceptable. More research is needed to investigate the effect of treatment acceptability on effectiveness.



Introduction
After experiencing or witnessing a traumatic event some people might develop post-traumatic stress disorder (PTSD). Symptoms of PTSD include intrusive memories of the traumatic event, avoidance of memories, thoughts or feelings about the event, alterations in cognitions and mood, and alterations in arousal and activity (American Psychiatric Association [APA], 2013). There is a variety of evidence-based interventions for PTSD which are recommended by the international guidelines (National Institute for Health and Care Excellence, 2018), such as cognitive behavioral therapy (CBT), narrative exposure therapy (NET), prolonged exposure, and eye movement desensitization and reprocessing (EMDR; for meta-analyses see e.g., Cusak et al., 2016; Watts et a., 2013). 
One of the key components of EMDR is a dual-task approach: The patient holds a traumatic memory in mind while simultaneously making voluntary eye movements by tracking the therapist's finger as it moves horizontally across the patient's visual field (Shapiro, 2018). Several theories have been proposed to explain the effects of this ‘eye movement’ component. One theory is the working memory (WM) theory (Baddeley, 1998; Baddeley & Hitch, 1974). According to this theory, keeping a memory in mind and making voluntary eye movements both tax the limited capacity of WM. When the working memory is ‘loaded’ with a traumatic memory, and at the same time a demanding task is performed, these tasks compete for working memory capacity (Matthijssen et al., 2021). As a result of this, the memory becomes less vivid and less emotional and is stored as such in the long-term memory (Andrade et al., 1997; van den Hout & Engelhard, 2012; van den Hout et al., 2010). There is evidence that more cognitive demanding tasks interfere more with memory retrieval, and therefore exhibit stronger effects than less taxing tasks (Little & van Schie, 2019). Several studies have demonstrated this linear dose-response relationship: Faster eye movements reduce the vividness and unpleasantness of negative autobiographical memories to a greater extent than slower eye movements (Maxfield et al., 2008; van Schie et al., 2016; van Veen et al., 2015, Little & van Schie, 2019). However, not all studies are in line with this linear dose-response relationship. In a study by van den Hout et al. (2010) complex counting during memory recall was not more effective than simple counting. Furthermore, Mertens et al. (2008) found no superiority of more demanding tasks over less demanding eye movement tasks. This would suggest an optimal level of WM taxation: Too low taxation yields no results and too high taxation yields no results as well. 
Apart from WM taxation, we are interested in the effect of degree of activation in the effectiveness of EMDR. Cuperus et al. (2019) used a screenshot from the disturbing memory to elicit extra activation of the aversive memory. The results showed that looking at a screenshot from the disturbing memory while carrying out a dual-task was as effective in reducing the vividness of the memory as recalling the disturbing memory while carrying out a dual-task. More importantly, the screenshot condition was more effective in reducing the emotionality of the aversive memory compared to the recalling while doing a dual-task condition (Cuperus et al., 2019). However, it is still unclear whether there is a benefit of extra activation over recall-based interventions. This current study aims to investigate whether increased activation of an aversive memory combined with a dual-task would result in larger reductions in emotionality and vividness of this aversive memory. This insight may help improve the effectiveness of EMDR and may contribute to better insight in alternative treatment for people that tend to avoid while recalling an aversive event.
In order to improve EMDR by gaining insight about the effectiveness, it is also important to gain insight in how the treatment is perceived. In EMDR, clients are confronted with a traumatic memory. Treatments that include an exposure component are often associated with high dropout rates (Schottenbauer et al., 2008), which might be due to low treatment acceptability (Milosovic et al., 2015). Treatment acceptability can be described as ‘(…) whether treatment is appropriate for the problem, whether treatment is fair, reasonable, and intrusive, and whether treatment meets with conventional notions about what the treatment should be.’ (Kadzin, 2008, p. 259). It has been proposed that enhancing the acceptability of a specific treatment will help to reduce the risk of refusal and dropout from the treatment (Rachman et al., 2008). Higher treatment acceptability is related to individuals’ willingness to initiate a given treatment, lower dropout rate, and greater symptom improvement post-treatment (Milosovic et al., 2015). It is preferrable that a treatment is experienced as acceptable by the participants. Therefore, we investigated whether the conditions differed from each other in terms of treatment acceptability.
The main aim of the study was to investigate the effectiveness of varying levels of activation and WM taxation in reducing emotionality and vividness of an aversive memory. Furthermore, we aimed to gain more insight in the treatment acceptability in a non-clinical sample. The participants were randomized over four experimental conditions: Recall only, dual-task only, recall + dual-task, recall + dual-task + screenshot.
The first hypothesis was that the condition with extra activation by means of showing a screenshot of the aversive memory would outperform all other conditions. This hypothesis is based on the WM theory and idea that when the aversive memory is activated more, it results in a less vivid and emotional reconsolidation (van den Hout et al., 2013; Cuperus et al., 2019). This would suggest a linear dose-response relationship for recall of the event and reduction in emotionality and vividness (Little & van Schie, 2019). The second hypothesis was that the two conditions that include both components of EMDR (WM taxation and recall of the memory) would be more effective in reducing emotionality and vividness than the conditions that include only one of these components (only recalling of the event, or only dual-task). This is based on previous studies that investigated the components of EMDR (Van den Hout et al., 2001; Van den Hout, 2010; Engelhard et al., 2010; Cuperus et al., 2019). The second research question regards how acceptable each treatment condition was experienced by the participants. We were interested in the scores on treatment acceptability and whether the scores differ between conditions. Since there is no research yet investigating the effect of varying degrees of activation and different conditions within EMDR on treatment acceptability, we did not hypothesize a specific direction of effect.

Methods
Participants
Participants were recruited through social media and flyers distributed by the researchers, and Utrecht University website. The inclusion criteria were that they had to be at least 18 years old. Individuals with a self-reported psychiatric disorder (severe depression, PTSD, ASD or bipolar disorder) were excluded. Also, participants who use medication, such as benzodiazepines, antipsychotics, antidepressants and mood stabilizers, or other drugs that affect attention and concentration (ADHD medication excluded), were excluded from the study, as well as participants who found the trauma film not disturbing enough. Other inclusion criteria were sufficient command of the Dutch or English language, no visual or auditory impairments, and willingness to abstain from alcohol and drug use 12 hours prior to participation. The participants were compensated with 6 euros or course credits (proefpersoonuren, PPU) from Utrecht University.
A total of 90 participants were screened by telephone for the experiment. Nine participants dropped out before the test phase, three of them after reading the information letter, because they were afraid of the trauma film and six without stating a reason. Five participants, who had a Subjective Unit of Disturbance (SUD) score lower than 6 after seeing the trauma film clip, were excluded as it was not disturbing enough to test the intervention procedure. Seven participants were excluded because the internet connection was not stable enough to play the trauma film. The final sample consisted of 69 participants, that were evenly distributed over the different conditions. The sample consisted 45 females and 23 males and one person preferred not to say the gender, with a mean age of 27.93 years (range 18 – 64, SD = 9.78). The majority of the participants were Dutch speaking (52.2%).

Materials
Screening Questionnaire
The screening questionnaire included questions about demographics (age, gender, nationality, and the highest completed level of education) and screening questions for exclusion criteria. The participants were asked to report whether they had been diagnosed with a mental disorder within the last six months, had been taking psychoactive medication, had a visual or hearing impairment and if they had consumed alcohol or drugs 12 hours before the study.

Subjective Intensity of Disturbance
The perceived intensity of disturbance or distress of the trauma film being recalled was measured on an 11-point Likert scale, the Subjective Units of Disturbance (SUD) scale, ranging from 0 (not unpleasant at all) to 10 (extremely unpleasant). The SUD scale was introduced by Wolpe (1969) and incorporated in the standard EMDR protocol (Shapiro, 2018).

Vividness
The perceived intensity of vividness of distress of the trauma film being recalled was measured on an 11-point Likert scale, ranging from 0 (not vivid at all) to 10 (extremely vivid).

Treatment Acceptability and Adherence Scale
In order to measure treatment acceptability, an adjusted version of the Treatment Acceptability and Adherence Scale (TAAS; Milosovic et al., 2015) was used. In the original version, the TAAS is administered after the first session of multiple upcoming sessions. As the current study just contains one session, the TAAS had been modified to fit this study design, (see Appendix A for the adapted version of the TAAS). The TAAS is a self-report measure, where participants rate each statement (e.g., “I find this procedure exhausting”) on a 1 (“disagree strongly”) to 7 (“agree strongly”) scale. The adjusted version consists of 6 items with possible total scores ranging from 7 to 42, with higher scores indicating greater treatment acceptability/tolerability (Milosovic et al., 2015). The TAAS demonstrated acceptable internal consistency in the current sample (α = 0.77; Tavakol & Dennick, 2011; Hair et al., 1998), which is also in line with other studies that used the TAAS as well (Milosevic & Radomsky, 2013; Levy & Radomsky, 2016; Blakey et al., 2019)

Trauma Film
Aversive memories were induced in a group of healthy participants by means of a two minute clip of the film Irreversible (Noé, 2002), which has been used in similar studies (Arnaudova & Hagenaars, 2017; Landkroon et al., 2021). The watching and recalling of the film clip is expected to induce feelings of anxiety and evoke aversive emotions and intrusive memories (Arnaudova & Hagenaars, 2017). The design of this study is based on the film paradigm (Lazarus & Alfert, 1964; Lazarus et al., 1965; Speisman et al., 1964), which provides a platform for studying psychological trauma in the laboratory (James et al., 2016; Van Schie et al., 2019). Several studies have used the trauma film paradigm in order to elicit novel disturbing memories (for a review see Holmes & Bourne, 2008) 

Online EMDR Environment
 The test phase was held in the EMDR application Silvrmind (https://silvrmind.com/). In this application, the research assistant selected a training/ calibration task, recall only task, and online EMDR task, whereas participants saw a neutral image of an apartment (see Appendix B). When pressing the recall only task, nothing was displayed on the screen of the participant, whereas the online EMDR task started the ball task for the participants. For the ball task, every time the ball changed from a ball into a cylinder, participants were instructed to press the down arrow key on their keyboard as quickly as possible but not when the cylinder changed back into a ball. The speed of the ball was adapting to the speed of the participants. Also, when participants pressed the down arrow key too late or not at all, there was an error buzz. There was also a second distractive sound for extra WM taxation which did not require a response. Other studies have used similar tasks with audio stimuli or tapping to tax working memory (Gunter & Bodner, 2008; van den Hout et al., 2013). All the experimental conditions consisted of 12 sets of 24 seconds. In the breaks between the sets, the research assistant gave instructions to the participant, dependent on the condition.

Conditions
Recall Only
Participants in this condition were asked to recall the most distressing image from their whole memory of the film clip and focus on it for the duration of the test phase (12 sets of 24 seconds). Between the sets, the research assistant assured that the participant stayed focused on the distressing image by asking one of the 3 phrases: ‘What comes to mind?’, ‘What is going through your mind?’, or ‘What do you notice?’. If the participants mentioned something related to the aversive image they were instructed to concentrate on that further and to continue. However, if the participants mentioned something unrelated to the distressing image, they were instructed to focus on the aversive memory.

Dual-task Only
Participants were asked to perform the ball task for 12 sets of 24 seconds. They were instructed that they would not have to think about the trauma film. In the breaks between the sets, they were instructed to follow the ball and continue with the ball task.

Recall + Dual-task
Participants were asked to recall the most distressing image from their whole memory of the trauma film and perform the ball task for 12 sets of 24 seconds. Between the sets, the research assistant assured that the participant stayed focused on the distressing image by asking one of the 3 phrases: ‘What comes to mind?’; ‘What is going through your mind?’; ‘What do you notice?’. If the participants mentioned something related to the aversive image they were instructed to concentrate on that and to continue with the ball task. However, if the participants mentioned something unrelated to the distressing image, they were instructed to focus on the aversive memory and to continue with the ball task.

Recall + Dual-task + Screenshot
The procedure of this condition was the same as for recall + dual-task, but with extra activation of the aversive memory by showing a screenshot from the trauma film during the ball task. Participants were asked to indicate the most disturbing image of the memory of the trauma film (the hotspot). The researcher showed them five screenshots of the trauma film that were matching with the described hotspot. Participants were asked to select the one that fitted the described most disturbing image best. This screenshot was then projected in the background of the research environment during the 12 sets of 24 seconds of the ball task.

Procedure
The study was approved by the Ethical Committee of the Faculty of Social and Behavioural Sciences of Utrecht University (FETC15-040). The study took place online via Google Meets (https://meet.google.com) and SilVRmind (https://silvrmind.com/). Prior to the study, participants were screened for the exclusion criteria via phone. If a potential participant seemed eligible for participation, the online treatment appointment was scheduled in Google Meet and the participants received the information letter which informed them about the nature of the trauma film. After participants were screened for exclusion criteria, participants were randomly assigned to one of the four conditions and the trauma film clip was displayed. The participants were instructed to look constantly at the video and to not look away or close their eyes. After seeing the trauma film, participants were asked to rate the emotionality (SUD) and vividness they felt upon recollection of the trauma film. If they rated the SUD > 5.50, they were included in the test phase. Then, participants had a 60-second practice session of the ball task. Then, the test phase started, as described above. SUD and vividness ratings were recorded again upon completion of test phase. After the test phase, participants were asked to fill out the TAAS and a questionnaire about avoidance behavior[footnoteRef:2]. One week after the test phase, participants had a follow-up measurement, where the SUD and vividness was measured again and the questionnaire about avoidance behavior was filled in[footnoteRef:3]. After the follow-up appointment, participants were debriefed and reimbursed for their participation. [2:  This questionnaire about avoidance behavior was not used in the current study.]  [3:  The follow-up measurement was not used in the current study.] 


Data analyses
The data was analyzed using IBM SPSS Statistics 27. In order to examine which condition was more effective in reducing emotionality and vividness of the aversive memory induced by the trauma film, mixed ANOVAs were performed with Time (pre-measurement vs. post-measurement) as within-subjects factor and Condition (recall only vs. dual-task only vs. recall+ dual-task vs. recall+ dual-task + screenshots) as between-subjects factor. For the analysis testing the hypotheses, difference scores were used that indicated the difference between pre- and post-measurement for emotionality and vividness. Also, due to the two comparisons in the analysis, the Bonferroni correction had to be applied. The p-value was adjusted and divided by two (Duggal et al., 2008). The results for this analysis were therefore considered significant if the p-value was below .025 (0.05/2 = 0.025). We performed one-way ANOVAs to test the hypotheses, because the mixed ANOVA contrasts did not fit the hypotheses. To examine whether the extra activation condition outperformed all other conditions the first custom contrast was used (-0.5 -0.5 -0.5 1.5). To examine whether the screenshot condition and recall + dual-task were more effective than recall only and dual-task only, a second custom contrast was used (-0.5 -0.5 0.5 0.5). To examine whether the conditions differed from each other in terms of treatment acceptability, we conducted a one-way ANOVA with TAAS total scores as dependent variable and condition as independent variable.

Results
Table 1 displays the mean vividness and emotionality scores before and after the test phase. We performed chi-square tests and ANOVAs to investigate whether there were differences in demographic characteristics between the four conditions. There were no significant differences between the conditions in age, F(3, 68) = 1.03, p = .453, gender Χ2 (6) = 7.68, p = .262, nationality Χ2 (33) = 30.39, p = .598, or education Χ2 (12) = 9.26, p = .680. The participants from the Dutch and English speaking dataset were evenly distributed across the four conditions, Χ2 (3) = 0.71, p = .870. There were no significant differences pre-measurement between the conditions in emotionality, F(1, 68) = 1.60, p = .199, or vividness, F(1, 68) = 1.10, p = .356.
 
	Table 1

	Means and Standard Deviations of Emotionality and Vividness Scores before (Pre-measurement) and after (Post-measurement) the Test Phase

	Condition
	Pre-measurement
	Post-measurement

	
	Emotionality
M (SD)
	Vividness
M (SD)
	Emotionality M (SD)
	Vividness
M (SD)

	Recall only 
(n = 19)
	7.92 (1.15)
	7.95 (1.21)
	6.45 (2.40)
	7.61 (1.64)

	Dual-task only 
(n = 15)
	7.52 (1.26)
	7.80 (1.15)
	5.60 (1.92)
	6.10 (1.71)

	Recall + Dual-task 
(n = 16)
	7.18 (1.24)
	8.50 (1.26)
	4.03 (2.70)
	5.72 (2.54)

	Recall + Dual-task + Screenshot (n = 19)
	8.00 (1.28)
	8.32 (1.33)
	5.87 (2.40)
	6.55 (2.23)




Effectiveness
Emotionality
To investigate whether there was a significant difference between the conditions in reducing emotionality of the aversive memory over time, a mixed ANOVA was conducted (see figure 1). There was a significant main effect of Time, F(1, 65) = 75.14, p < .001. Emotionality was significantly reduced pre-measurement (M = 7.69; SD = 1.25) to post-measurement (M = 5.54; SD = 2.49). There was a significant main effect of Condition, F(1, 3) = 3.22, p = .028. Tukey post-hoc test revealed a significantly difference score of emotionality between the recall + dual-task condition (M = 3.16, SD = 2.51) and recall only (M = 1.47, SD = 1.98, p = .024). There was no significant interaction effect between Condition and Time, F(3, 65) = 2.00, p = .124. As this interaction effect was not significant, we did not perform planned comparisons to test the hypotheses.

Figure 1
Emotionality Mean Score Change from Pre- to Post-measurement across the Conditions
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Note. The vividness score ranged from 0 to 10 but for the purpose of illustration scores from 4 to 8 are used.

Vividness
To investigate whether there was a significant difference between the conditions in reducing vividness of the aversive memory over time, a mixed ANOVA was conducted. There was a significant main effect of Time, F(1, 65) = 60.11, p < .001. Vividness was significantly reduced pre-measurement (M = 8.14; SD = 1.25) to post-measurement (M = 6.55; SD = 2.14). There was no significant main effect of Condition, F(1, 3) = 1.09, p = .362. There was a significant interaction effect between Condition and Time, F(3, 65) = 5.74, p = .002. As depicted in Figure 2, there was a decline pre- to post-measurement in mean scores in each of the conditions. 

Figure 2
Vividness Mean Score Change from Pre- to Post-measurement across the Conditions
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Note. The emotionality score ranged from 0 to 10 but for the purpose of illustration scores from 6 to 8.50 are used.

To follow up this significant interaction, a one-way ANOVA was conducted with two specific contrasts related to the hypotheses. To investigate whether the recall + dual-task + screenshot condition was more effective than the other conditions in reducing vividness of the aversive memory over time, we performed a contrast comparing the recall + dual-task + screenshot condition to the other conditions (contrast 1). The contrast revealed that there was no significant difference between the screenshot condition and other conditions over time, t(1,65) = 0.33, p = .372. To investigate whether the recall + dual-task and recall + dual-task + screenshot conditions were more effective than the recall only and dual-task only conditions in reducing vividness of the aversive memory over time, we performed a contrast comparing the conditions including recall and dual-task (with or without screenshot) to the dual task only and recall only conditions (contrast 2). The contrast revealed that there was a significant difference between the conditions with only recall or only dual-task and the conditions with both components over time, t(1,65) = 2.95, p = .002. 

Treatment Acceptability
The mean score of treatment acceptability over all conditions was 28.77 (SD = 6.98, n = 69). Given that the TAAS total score can range between 7 and 42, the experimental conditions were perceived as moderately acceptable. The average score of treatment acceptability was 26.05 (SD = 8.04, n = 19) for recall only, 29.87 (SD = 6.39, n = 15) for dual-task only, 32.75 (SD = 6.22, n = 16) for recall + dual-task, and 27.26 (SD = 4.49, n = 19) recall + dual-task + screenshot. An one-way ANOVA revealed a statistically significant difference between conditions in treatment acceptability scores, F(3, 65) = 3.45, p = .022). A Tukey post-hoc test revealed significantly higher treatment acceptability scores in the recall + dual-task condition (M = 32.75, SD = 6.22), compared to recall only (M = 26.05, SD = 8.04, p = .021). There were no statistically significant differences between the other conditions in treatment acceptability score.

Discussion
The main aim of the study was to investigate whether varying degrees of activation and WM taxation of an aversive memory influence the reduction of emotionality and vividness upon recollection of the memory. Contrary to our prediction, this was not the case for emotionality. Vividness, on the other hand, was influenced with varying degrees of activation and WM taxation of an aversive memory upon recollection of the memory. We therefore followed up this effect on vividness with testing the hypotheses. It was hypothesized that more activation by means of presenting a screenshot of the aversive memory would lead to a larger reduction of vividness compared to the conditions with relatively less activation. This would indicate a linear relationship between activation and reduction of vividness as found by several other studies investigating this effect (Maxfield et al., 2008; van Schie et al., 2016; van Veen et al., 2015). Contrary to our prediction and previous research (Little & van Schie, 2019), the condition that included extra activation did not outperform the other conditions with relatively less activation. A possible explanation is that the screenshot might have required too much WM capacity, preventing the aversive memory from becoming less vivid. Furthermore, we compared the effectiveness of the conditions which included both components of EMDR (recall of the event and dual-task) with the conditions that included only one component (only recall and only dual- task). As hypothesized, the recall only and dual-task only condition were outperformed by the recall + dual-task condition and the condition with extra activation. This finding is in line with the WM theory (Baddeley, 1998; Baddeley & Hitch, 1974), such that WM taxation while recalling a aversive memory decreases emotionality and vividness. The current study is in line with earlier research that stresses the need of both recall of the event and WM taxation (Matthijssen et al., 2021). We also aimed to investigate how the participants perceived the experimental conditions and how acceptability varied between the conditions. The self-reported treatment acceptability of all conditions can be interpreted as moderately acceptable (M = 28.77, SD = 6.98, on a scale from 7 to 42). Other studies investigated the effect of treatment acceptability, frequently in the context of safety behaviors in exposure-based treatments (Milosevic & Radomsky, 2013; Levy & Radomsky, 2016; Blakey et al., 2019). Blakey et al. (2019) found that participants endorsed positive treatment acceptability/ tolerability ratings (M = 53.28, SD = 6.53, on a scale from 10 to 70). A study by Levy & Radomsky (2016) found that safety behaviors enhance the acceptability of exposure-based treatments, which is in line with previous studies (Rachmann et al., 2008). In the current study, the recall + dual-task condition was evaluated as more acceptable than the condition that only involved recalling of the event. There were no differences in treatment acceptability between the other conditions. A possible explanation is that the recall + dual-task condition might distract the participants from the aversive memory and is therefore evaluated as more acceptable than the condition in which the participants only had to focus on the aversive memory. Studies show that safety behaviors enhance the acceptability of exposure-based treatments (Levy & Radomsky, 2016; Rachmann et al., 2008). It is possible that the participants in the conditions with dual-task anticipated in such safety behaviors. Another possible explanation is that the participants might get used to the intrusive image in the duration of the study, which reduces degree to which the screenshot activates the aversive memory.
The results need to be interpreted carefully, due to some limitations. First, the sample of the study was small (n = 69), which may have resulted in low statistical power and thus reducing the chance of detecting a true effect (Button et al., 2013). In the future, this study might be replicated with a larger sample to warrant statistical power. Second, in the screenshot condition, the participants focused on only one image, which might evoke an effect of habituation. Future studies could investigate the effect of displaying multiple parts of the memory compared to just one by using multiple images or use a sequence of a clip. Third, it is uncertain whether the effects of treatment acceptability on effectiveness were due to other factors (such as safety behavior or avoidance). Previous research indicated that safety behaviors enhance the acceptability of treatments that include an exposure-component (Levy & Radomsky, 2016; Rachmann et al., 2008). Future research might focus on the role of safety behaviors in conditions with varying degrees of activation. Finally, this study included a non-clinical sample where the aversive memory was induced by means of a disturbing trauma film. The question arises whether the results would be replicated in a sample diagnosed with PTSD. Future studies might use a clinical or non-clinical sample with aversive autobiographic memories by letting them select triggering images, to warrant generalizability of the findings. 
In conclusion, the findings of the present study support the WM theory (Baddeley, 1998; Baddeley & Hitch, 1974), such that WM taxation while recalling an aversive memory leads to greater decrease of vividness compared to only recall of the event or only performing a dual-task. However, adding extra activation, by means of a screenshot of the aversive memory, did not contribute to the experimental condition being more effective than other conditions that did not include exposure to a screenshot. These findings might suggest that the relationship between activation and effectiveness is an inverted U shape, rather than a linear relationship (i.e., tasks being too taxing or not taxing enough both having little or no effect; Engelhard, et al., 2011). This is actually still controversial, since various studies also support the view of a linear relationship (Littel & van Schie, 2019). Surprisingly, we found that varying degrees of activation and WM taxation did not influence the reduction of emotionality upon recollection of the memory. The treatment acceptability was overall low and the recall only condition was evaluated as less acceptable than recall + dual-task condition. More research is needed to investigate the effect of treatment acceptability on effectiveness and possible other factors that influence the effect, such as safety behaviors.
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Appendices
Appendix A: Treatment Acceptability and Adherence Scale (TAAS)
This questionnaire included the following instructions and questions:
“You have just completed a certain task, namely [insert description of intervention condition] under the supervision of a research assistant. Below you can find several statements related to this task. Please note that we would like you to evaluate the task phase only, not the introduction and/or viewing of the movie scene. Please indicate to which degree you agree with each statement on the following scale: 1 = Disagree strongly, (…) 4 = Neither agree nor disagree, (…) 7 = Agree strongly.
	
1. I find this procedure exhausting. (R)
2. It was distressing to me to participate in this procedure. (R)
3. Overall, I find this procedure intrusive. (R)
4. The offered procedure was effective in reducing the distress that I felt after seeing the movie scene.
5. I would recommend this procedure to a friend who is experiencing distress because of a negative memory. 
6. I was inclined to stop with the procedure. (R)”




Appendix B: Research Environment
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Description automatically generated]Research environment in SilVRmind, as seen by the research assistant (picture above) and by the participant (picture below).
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