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A B S T R A C T 

 
Background and objectives: Eye Movement Desensitization and Reprocessing (EMDR) is an effective therapy in reducing the impact of  emotional 
autobiographical memories, in particular trauma memories. Effects of EMDR have been reproduced under laboratory conditions. It was consistently 
reported that making eye movements during recall of vivid and emotional autobiographical memories reduces their vividness and emotionality 
during later recall. However, in all lab studies hitherto emotional memories were studied. It is therefore unclear if the positive effects of eye 
movements are specific for emotional memories or if they occur also in vivid, but non-emotional memories.  
The Working Memory theory suggests that eye movements during recall reduces vividness of that memory during later recalls, irrespective of the 
emotionality of the memory.  Insights from neurobiological science stress that emotions contribute to the (re)consolidation of memories. Based on 
these findings, a new theory 'the emotionality theory' suggests that effects of eye movements are bound to emotional memories and will not occur 
(or to a lesser degree) with emotionally neutral memories. 
Methods: The alteration in vividness and emotionality after making eye movements (EM) while recalling a memory, was compared between 
emotional- and neutral autobiographical memories. Participants were assigned to either the negative memory group or the neutral memory group in 
which they had to recollect two memories. Each participant completed two conditions: one of their memories was used for the Recall + EM condition 
and the other for the Recall-only condition. The order of conditions was counterbalanced and memories of both groups were matched on vividness.  
Results: In line with the emotionality theory, a significant reduction in vividness and emotionality emerges after Recall+EM with emotional memories, 
but not after Recall+EM with neutral memories.  
Conclusion: Emotion might be a crucial element in blurring the memory during EMDR. 

 
 

Introduction 

  Eye Movement Desensitization and Reprocessing (EMDR) therapy has been highly criticized over the years, but has become one of the most 

preferred and effective therapies for the treatment of post traumatic stress disorder (PTSD)(Bisson, Ehlers, Matthews, Pilling, Richards & Turner, 

2007; Bradley, Greene, Russ, Dutra, & Westen, 2005; Rodenburg, Benjamin, De Roos, Meijer, & Stams, 2009). The clinical efficacy of EMDR has been 

demonstrated in several meta-analyses (Bradley, Greene, Russ, Dutra, & Westen, 2005; Davidson & Parker, 2001; Seidler & Wagner, 2006) and it has 

been successfully applied to treat a wide variety of PTSD symptoms (Bisson, Ehlers, Matthews, Pilling, Richards & Turner, 2007; Van der Kolk et al., 

2007). Even though the treatment serves as the intervention of choice in clinical guidelines (NICE, 2005), there is still room for improvement. Since 

about 40% of PTSD patients do not show any clinical meaningful improvement  after EMDR or CBT treatment, (Bradley, Greene, Russ, Dutra, & 

Westen, 2005), ) and approximately 20% of the patients drop-out during evidenced based PTSD treatment including EMDR (Hembree, Foa, Dorfan, 

Street, Kowalski, & Tu, 2003), it is of paramount importance to optimize this treatment. Important is: What makes EMDR an effective treatment? How 

does EMDR work? 

The underlying mechanism of EMDR 

  From the beginning, the crucial intervention that was used during an EMDR session, was letting the patient making rapid horizontal eye 

movements (EM’s) while recalling their traumatic memory (Shapiro, 2001). This element has been shown to reduce the vividness and emotionality 

attached to the memory in analogue studies (e.g. Barrowcliff, Gray, Freeman & Macculloch, 2007; Van den Hout & Engelhard, 2011).  

  Recent findings suggest that not the eye movements, but rather the dual taxing of working memory (WM) seems to be the key element in 

reducing vividness and emotionality of memories (Gunter & Bodner, 2008; Van den Hout & Engelhard, 2011). This WM account posits that when 
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during retrieval a secondary task is performed (i.e. making eye-movements), this task competes with the memory for working memory recourses. 

Due to the limited WM capacity, images will become less vivid and this reduced vividness is thought to be accompanied by reduced emotional 

intensity. Subsequently, the blurred memory is reconsolidated in the long term memory. Additionally, both clinical- and laboratory studies have 

shown that a variety of WM taxing tasks, like listening to a text (Gunter & Bodner, 2008), counting out loud (Kemps & Tiggemann, 2007) and playing 

the computer game Tetris (Engelhard, Uijen & Van den Hout, 2010) while bringing the unpleasant memory to mind, can reduce the vividness and 

emotionality of unpleasant memories (Van den Hout & Engelhard, 2011). Moreover, even when a positive emotion is attached to the memory, 

vividness and emotionality reduces after making eye-movements (Hornsveld, Houtveen, Vroomen, Aalbers, Van den Hout, 2011; Van den Hout, Kindt, 

Muris, & Salemink, 2001), which supports the WM account. Besides emotional autobiographical memories, individuals may, however, also have 

prospective memories about future events (“flashforwards”). In line with the WM account, both vividness and emotionality of flashforwards are 

reduced when they are retrieved while making eye-movements (Engelhard, van den Hout, Janssen, & van der Beek, 2010). 

  So, recent research shows that sufficiently1 taxing the working memory while activating an emotional memory, decreases the image vividness 

and emotional intensity of that memory.   

 

The contribution of emotions in the degree of consolidation 

  Now, there is a limitation to these prior studies. As far as the authors know, all studies on WM-taxing during recall of autobiographical 

memories used only emotional memories. Insights from cognitive neuroscience suggest that the emotion, attached to a memory , might be an 

important element in the reducing effects of EM's, because emotion enhances the consolidation of stimuli (Putman, Van Honk, Kessels, Mulder & 

Koppeschaar, 2004; Roozendaal, 2000). The WM theory, hitherto used to explain the effects of EM's in terms of (re)consolidation of blurred images, 

is silent about a possible contribution of emotionality. How can emotions contribute to (re)consolidation? Müller and Pilzecker (1900) argued that 

that emotional arousal can activate neurobiological processes that modulate the consolidation of memories in recent experiences. Considerable 

evidence from both animal and human experiments supports this hypothesis, called the “perseveration-consolidation hypothesis”(Anderson, Wais & 

Gabrieli, 2006; Duncan,1949; Dubai, 2004; Flexner, Flexner & Stellar, 1963; McGaugh, 2006). It seems that emotional stimuli are better consolidated 

due to release of the stress hormones adrenaline and cortisol, which influence noradrenergic activation within the amygdale. Amygdale activity in 

turn modulates memory processing in other brain regions, including the hippocampus; this results in an enhancement of long-term memory (Mc 

Gaugh, 2006). 

 

The role of emotions in reconsolidation of blurred memories 

  Turning to EMDR, during reconsolidation, stored information is rendered labile after being retrieved (Schiller, Monfils, Raio, Johnson, LeDoux 

& Phelps, 2009). New information can be integrated with the initial memory but, as mentioned before, distraction can blur the memory(Gunter & 

Bodner, 2008; Schiller et al 2009; Soeter & Kindt 2011). In EMDR-sessions the person is distracted by making EM's while recalling a memory . This 

recalling of an emotional memory elicits re-experiencing the emotion attached to that memory (Allen, Kaut, & Lord, 2008). A combination of re-

experiencing an emotion plus having to reconsolidate a blurred memory, suggest an enhancement of reconsolidation of the blurred memory. Once 

more, the WM theory  is silent about any contribution of emotion; the interesting question arises: Is the blurring effect of EM's during recall enhanced 

by the emotionality of the recalled memory? A comparison is required between the effects of EM’s on emotional versus neutral memories. 

 

Present Study 

  The aim of the present study was to test whether there was a stronger effect of Recall+ EM on negative emotional memories compared to 

non-emotional memories. Participants were randomly assigned to the Emotional memory group or the Non-emotional memory group. Each 

participant had to recollect two memories in order to complete two conditions: one of their memories was used for Recall+ EM and the other 

memory was used for Recall-only.  Since emotionality can contribute to the subjective feeling of vividness (Kensinger, Addis, & Atapattu, 2011) it was 

ascertained that emotional and non-emotional memories matched on degree of vividness. The dependent variable was vividness, however, also 

emotionality was assessed to test whether it was reduced with emotional memories and to explore any effects with the neutral memories.   

  As an addition, but not central to the hypothesis, a reaction time task (RTT) was added to the experiment in order to explore an objective 

measure of vividness. This experiment is attached in the appendix (see Appendix C ). 

  The WM theory predicts that, relative to Recall only, there will be a reduction in vividness after Recall+EM in both memory groups. Based on 

neurobiological findings, the 'Emotionality theory' predicts that after Recall+EM there will be a larger reduction of vividness in the emotional 

memory group compared to the neutral memory group.  

 

 

                                                             
 1 Recent findings have shown that the relation between WM-taxing and the effect on memory might have the shape of a reversed U: the 

optimal effect is between too much and too little WM-taxing. This is an individual difference (Engelhard, Van den Hout & Smeets, 2011). 
 

 

http://learnmem.cshlp.org/content/13/5/515.full#ref-22
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Method 

Participants 

  Dutch students were recruited by means of flyers and an internet advertisement at the Utrecht University website, to participate in the study 

in exchange for remuneration. Only people that were not aware of the effects of EDMR were allowed to participate in the study, resulting in 15 

percent (n=8) of the potential participants being denied from the experiment.  

  The neutral memory group recalled two neutral memories and the emotional memory group recalled two negative memories. Participants 

rated two 100 mm visual analogue scales (VAS) for the emotional intensity and the vividness of both images (see 'materials' for the VAS'). In both 

groups, frequency distributions of the reported emotionality and vividness at pre-test were checked for normality and participants with extreme 

scores (i.e. more than 2 standard deviations (SD's) from the mean) were excluded from the sample. For each excluded participant, a new participant 

was recruited, until there was an absence of outliers. This resulted in the replacement of 8 participants. A remaining sample of 40 participants 

ranging in age from 18 to 27 years (M=21.7, SD=2.7), consisted of 12 males (M=23.2, SD=2.1) and 28 females (M=21.1, SD=2.6). In this remaining 

sample there was no overlap in pre-test scores on emotional intensity between the emotional group (scores ranging from -99 to -18) and the neutral 

group (scores ranging from -10 to 36 ).  

 

Design 

 The dependent variables vividness and emotionality were analyzed according to a 2x2x2 design. The within-subjects factors were Time (i.e. 

pre-test vs. post-test), and Intervention (i.e. Recall+EM vs. Recall-only), and the between-subjects factor was the type of Memory (i.e. negative 

emotional memory vs. neutral memory). Participants were randomly allocated to recall one type of memory. Each participant was asked to select two 

vivid autobiographical memories, one memory for every intervention. The order in which a person participated in the two conditions (Recall-only 

and Recall+EM) was counterbalanced. The design is illustrated in Table 2. 

Table 2. 

2x2x2 design of the variables Time, Intervention and Type of memory. 

 

Procedure 
 

Pilot studies 

  Before the experiment took place, five pilot studies were conducted. Three pilot studies were set up to find out whether participants were 

able to come up with vivid neutral memories or not. Earlier research has shown that the subjective experience of vivid memories is strongly linked to 

emotionality (Kensinger et al., 2011). Fortunately, other factors, like the degree of novelty or the importance of an experience, appear to also 

contribute to the experienced vividness of a memory (Anderson & Shimizu, 2007). Therefore, precise instructions should enable participants to find 

a vivid, but relatively neutral memory. The instructions used in this study are the outcome of three pilot-studies and are appended as appendix B.   

  In these pilots, participants were asked to retrieve one vivid neutral autobiographical memory and subsequently rate both vividness and 

emotionality on a visual analogue scale (VAS).  Memories were considered vivid enough when they were given a score of at least 60 on the VAS, 

ranging from 0 to 100. Memories were labeled as emotionally neutral when they were confined to 25 points left or right from the neutral center of 

the VAS. In the first pilot 30 percent of the participants were able to come up with a memory that met the described criteria for neutrality and 

vividness. Due to adjusted instructions, 80 percent of the participants were able to come up with an adequate neutral vivid memory in the third pilot. 

The fourth pilot was conducted to test the reaction task and the last pilot was carried out to test the entire experiment.  

The experiment 

  Prior to the experiment, participants were asked about their awareness of the effects of EMDR: “Can you tell me what EMDR is and what the 

effects of EMDR are?” People that were aware of the meaning or effects of EMDR were denied from participating in the study (15%). The remaining 

participants were informed with general instructions about the task: the procedure and the duration. They also had to sign an informed consent, as 

required by the ethical counsel. Participants were randomly assigned to one of the memory-conditions (neutral- or negative emotional memory) and 

randomly assigned to start with one of the two interventions (Recall+EM or Recall-only) (see table 2).  

   First, instructions were given on paper. Each participant was asked to select one vivid autobiographical memory: a very vivid negative 
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emotional memory or a very vivid neutral memory, depending on the condition. Participants were asked to shortly write down the content of their 

memory and rate both the vividness and emotionality on different VAS’s. Particular care was taken to the positioning of the participants: with their 

faces at a distance of 30 centimeters from the computer screen and their eyes at the height of where the dot would appear on the screen (see 

Intervention in the Materials-section).  

   The researcher started the Recall+EM- or the Recall-only intervention (see header 'intervention') by following the protocols (replicated from 

research by Van den Hout, 2001). Subsequently, participants were instructed to rate their experienced vividness and emotionality again on two 

VAS's. Next, participants were being told that the instruction for a reaction time task (RTT) would start by pressing the space bar on the computer 

keyboard. Further description of this RTT can be found in Appendix C. After finishing the RTT, the entire procedure was completed again in the other 

intervention condition with another vivid autobiographical memory. Lastly, participants filled out their demographics and received their reward. 

Also, the participants had the opportunity to receive a debriefing by providing their email-address. 

 

Materials 

Demographical information 

  The participants sex and age were registered in order to analyze potential differences in scores on the VAS. 

 

Visual Analogue Scale 

  The emotionality and vividness of the memories were measured by self-report, on  Visual Analogue Scales (VAS). This scale is a 10 centimeter 

horizontal line on paper, on which participants can draw a vertical line through the point that represents the emotionality and vividness of their 

chosen memory. The VAS is considered a reliable, valid and sensitive self-report measure for studying subjective experiences (Gift, 1989; Wewers & 

Lowe, 1990). For the emotionality of the memory a 100 mm VAS was used, ranging from -100 (very negative) to 100 (very positive) and in the 

middle the ‘neutral’ (0) point was marked by a vertical line. For the vividness of the memory a 100 mm VAS was used, ranging from 0 (not vivid at 

all) to 100 (very vivid). Both tables are illustrated in table 3 and 4 in appendix A. 

 

Interventions 

  All participants underwent Recall + EM with a vivid memory (neutral or emotional). They recalled the other vivid memory during a Recall-

only condition; the order of these two interventions was balanced. Both interventions had identical instruction and duration. 

The Recall + EM condition started with recalling the chosen memory and retrieving it as vivid as possible. With this memory in mind, participants 

were asked to rate the emotionality of the memory on the VAS, as described earlier. Then, participants were asked to do the same for vividness. Next, 

participants were accompanied by the researchers to start the intervention. Participants were instructed to sit in a correct way, as mentioned before, 

and instructions were given about the procedure that was to follow. When the instructions were clearly understood, participants were asked to recall 

the memory again and keep it in mind as vivid as possible. The first cycle of rapid eye movements started by tapping the space bar on the computer 

keyboard, when they felt the memory was most vivid. Participants followed, with their eyes, a white dot on the screen that moved from side to side 

for 24 seconds, while focusing on the memory. The dot moved from left to right (12 cm) and back in exactly one second. After 24 seconds the white 

dot disappeared and a black screen was displayed for 10 seconds. During these 10 seconds, participants were asked to focus on anything but the 

memory. This procedure was repeated for 6 cycles of rapid eye-movements, each cycle had a duration of 24 seconds followed by a 10-second pause. 

After the sixth cycle of rapid eye movements, participants had a 10-second pause again and were asked to retrieve the memory for one more time 

and to keep it in mind. After 10 seconds, they were asked to rate the emotionality and vividness of the memory by means of the VAS's. This concluded 

the Recall+EM intervention. The Recall-only intervention was equal in all aspects of the fore mentioned procedure, except that the white dot was not 

moving, but remained stationary in the middle of the screen. 

 

Results 

Pre-test 

   Before conducting the main analysis it was verified whether average pre-test scores on vividness  in the  neutral- (M= 76.4, SD= 12.6) and 

emotional memory conditions (M= 80.9, SD= 12.6) were similar; an independent sample t-test showed that there was no difference, t (38) = 1.48, p= 

.148. This means  that in this study the potential effects cannot be attributed to differences in the amount of vividness. Moreover, possible differences 

between the memory groups  in the decrease of vividness at post-test cannot be attributed to a floor-effect.  

Analyses of the pre-test scores on emotional intensity showed that the emotional memory group (M=-66.0, SD=22.4) was distinctive from the neutral 

memory group (M=12.1, SD=11.2), t (78)=-19.6, p<.00. An example of an emotional memory was "a breakup because my girlfriend told me she was 

going to immigrate". A neutral memory was "the first briefing with new colleagues from my work." 

 

Vividness 

  Figure 1 shows the vividness scores of the emotional- (left ) and neutral memory group (right). These figures suggest that Recall+EM reduces 

vividness in only emotional memories, and has no or an opposite effect on neutral memories.  
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  To test the effectiveness of intervention in changing vividness of emotional en neutral memories, a mixed three-way ANOVA was conducted 

with Time (pre-test, post-test) and Intervention (Recall+EM, Recall-only) as within-subjects variables and type of Memory (negative emotional 

memory, neutral memory) as the between-subjects factor.  A significant main effect was found for Intervention, F(1,38) = 8.93 , p= .005, partial 

η2p=.19, reflecting the fact overall scores were higher in the ‘recall only’ condition than in the ‘recall + EM’ condition. There was no main effect for 

Time, F(1,38) = .020, p = .89, or Memory, F(1,38)= .15, p = .70. The Time x Intervention interaction was not significant, F(1,38) = 2.33, p = .14, and 

neither was the Time x  Memory interaction, F(1,38) = 1.48, p = .23. A significant Intervention x Memory interaction was found, F(1,38) = 8.99 p = 

.005, partial η² = .19. Crucial to the hypotheses, the latter interaction was qualified by Time: the higher-order interaction of Time x Intervention x 

Memory was significant, F(1,38) = 5.06. p = .03, partial η² = .12.  

 

 

 

 

 

 

 

 

 

 

Fig. 1. Average vividness before and after Recall+EM or Recall-only for negative emotional memories and neutral memories.  

 

  To decompose the interaction, data of both types of memory were tested with 2 (Time: pretest / posttest) x 2 (Intervention: Recall+EM / 

Recall-only) ANOVA.  For the negative memory group a significant main effect was found for Intervention, F(1,19) = 14.8, p = .001, partial η² = .44, but 

not for Time, F(1,19) = 1.35, p = .26. The crucial Time x Intervention interaction was significant, F(1,19) = 4.96, p = .038: ‘recall + EM’ reduced the 

vividness of memories relative to ‘recall only’ (see figure 2). For the neutral memory group no such effects occurred. There were no main effects for 

Intervention, F(1,19) < .01, p = .99, or Time, F(1,19) = .44, p = .52, and the Time x Intervention interaction was also not significant, F(1,19) = .46, p = 

.51 (see figure 2). 

 Subsequently, the two-way ANOVA for negative memories was further analyzed. Paired t-tests showed a borderline significant decline in 

vividness after ‘recall + EM’, t(19) = 1.92, p = .07, r = .40 , but not after ‘recall only’, t(19) = 1.14, p = .27. In sum, relative to ‘recall only’, ‘recall + EM’ 

tended to reduce vividness of negative emotional memories, but not of neutral memories.   

 

 

Fig. 2. The difference in vividness after the interventions, subdivided for type of memory. 
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Emotionality 

  The same 2x2x2 ANOVA used for vividness was used for the analysis of emotionality. A significant main effect was found for Time F(1,38) = 

9.6, p = .004, partial η² = .20. Overall, emotionality scores were less negative after the interventions than before.  Also, the main effect for Intervention 

was significant, F(1,38) = 5.1, p = .03, partial η² = .19; overall, in ‘recall + EM’ conditions, scores were lower than in ‘recall only’ conditions. Not 

surprisingly, the emotionality scores were overall lower in the group that was asked to select negative memories. This was reflected in a highly 

significant main effect for Memory, F(1,38)=340.7, p < 0.001; partial η² = .90. The interactions of Time x Intervention, F(1,38) = .08, p = .78, Time x 

Memory, F(1,38) = .27, p = .61, and Memory x Intervention, F(1,38) = .86, p = .36, were not significant. The crucial higher-order interaction Time x 

Intervention x Memory, however, did reach significance, F(1,38) = 5.8, p = .02, partial η² = .13. The data are presented in figure 3. 

 

Fig. 3. Emotionality before and after Recall+EM or Recall-only for negative emotional memories and neutral memories, with 100 corresponding to very 

negative and 0 corresponding to very positive. 

  To further understand the nature of the higher order interaction,  two-way ANOVAs where carried out for both types of memory with 

Intervention and Time as within-subjects factors.  In the negative memory group there was a significant main-effects for Time, F(1,19)= 4.7, p= .04, 

partial η² = .20, and a borderline significant effect for Intervention, F(1,19) =3.7, p=.07, partial η² = .16. There was no evidence that ‘recall + EM’ 

decreased emotional intensity of negative emotional memories to a greater extent than ‘recall only’: the Time x Intervention interaction did not reach 

conventional levels of significance, F(1,19) = 2.8, p = .11, partial η² = .13. In the neutral memory group, a significant main effect was found for Time, 

F(1,19) = 5.4, p = .03, partial η² = .22, but not for Intervention, F(1,19) = 1.4, p = .25. The Time x Intervention interaction was not significant, but 

showed a trend for larger drops of emotionality after ‘recall only’ then after ‘recall + EM’, F(1,19) = 3.25, p = .087, partial η² = .15 (see figure 3, right 

panel). Thus, it appears that the 2 x 2 x 2 higher-order interaction was carried by two opposing trends: ‘recall + EM’ was (non-significantly) superior 

for emotional memories, but ‘recall only’ was (non-significantly) superior with neutral memories (see figure 3).   

  The two-way ANOVA's of both type of memory were further analyzed by  paired sample t-tests. Fig. 4 suggests that in the emotional memory 

group Recall+EM, compared to Recall-only, creates a stronger decrease of negative emotional intensity. Indeed, the paired sample t-test showed that 

after Recall+EM, the decrease of negative emotional intensity was significant in the emotional memory group, t (19) = -2.6, p= .018, r=.51, but Recall-

only had no significant effects, t (19)= -.78, p= .45.  In the neutral memory group there was a significant decrease of negative emotion after Recall-

only, t(19)= -2.9, p= .009, r=.56. The emotional intensity of neutral memories did not change after Recall+EM, t(19)= -.65, p= .53. 

 
Fig. 4. The decrease in negative emotion after the intervention, subdivided for type of memory.  
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Discussion 

  Up to now the WM theory has been fruitfully used to explain the effects of EMDR. Based on findings from neurobiological research, a new 

theory developed: the Emotionality theory, predicting that the strong effects of WM-taxing during recall are due to the emotional intensity of the 

recalled memory. 

  The present study critically tested whether the reduction in vividness of autobiographical memories after Recall and EM's is enhanced by the 

emotionality attached to the memory.  The WM-theory is silent about any effects of emotionality. We observed that, (relative to the non-emotional 

group) a reduction of vividness after Recall+EM was only found in the emotional memory group. This is problematic for the WM-account, because 

there is no WM explanation for a difference in effect between the two types of emotion. However, it is fully in line with the Emotional-account 

predicting that emotional intensity enhances the reduction of vividness in memories after Recall+EM.  

  Looking into other research on Recall+EM of non-emotional memories, the only research found was a study of Bartelski (2011). She reported 

a reduction in vividness of non-emotional memories. Although it seems discordant to present findings, this difference in results can be explained by, 

first of all, the fact that the memories used were of neutral pictures that were  encoded less than twenty minutes before. That is to say, the pictures 

were no autobiographical memories and were  not stored in the long term memory, since this takes at least an hour (Bliss & Collingridge, 1993); 

memories not being stored in long term memory, can be easily forgotten, or blurred, as a natural course. Besides, in the study of Bartelski (2011) 

Recall+ EM was performed for 13 intervals of 40 seconds instead of 6 intervals of 24 seconds, which enlarges the chance of blurring an image. It 

should be noted that a reduction of vividness in neutral memories, however, would not contradict the emotionality theory, since this theory implies a 

larger reduction in emotional memories without making expectations of the extent to what vividness reduces in non-emotional memories. 

  Beside vividness, emotional intensity was assessed to test whether it was reduced with emotional memories and to explore any effects in 

neutral memories.  Consistent with earlier research on the effects of Recall+ EM on emotional memories, and thereby supporting the WM-account, 

(eg., Andrade et al., 1997; Engelhard et al., 2010; Gunter & Bodner, 2008,) the results of this study indicate that Recall+EM, but not Recall-only, 

reduce emotional intensity of emotional memories.    

  In a sense the present findings do not contradict, and even partly support, the WM-theory, because both vividness and emotionality were 

reduced in emotional memories after dual taxing the WM-memory. However, the WM-account seems incomplete, since it cannot explain why Recall+ 

EM is solely effective in blurring  emotional memories, and not neutral memories. The Emotional theory, which receives support from the results of 

the present study, gives an explanation for this phenomenon by adding the perseveration-consolidation hypothesis (stating that emotional arousal 

enhances the consolidation of stimuli in long term memory by activating neurobiological processes) to the WM account.  

  In passing a note may be made about ‘ demand characteristics” . In this and earlier studies participants who were aware of EMDR were 

excluded to avoid , demand characteristics coming into play. Still, one may argue that, even without knowledge about EMDR, participants may have 

guessed they were expected to report reductions in vividness/emotionality after EM’s. The present findings strongly argue against this objection: 

EM’s were also made with neutral memories and no reduction in vividness was reported there.  

Future research 

  The present findings suggest at least two roads for further research. First, from earlier research on noradrenalin involvement in 

reconsolidation of emotional memories, it was deduced that retrieving emotional memories would be accompanied by activation of nor-adrenergic 

pathways and therefore results in an reduction of vividness in solely emotional memories. Indeed it was found that no effects were found with 

neutral memories. Still however, we did not directly test whether nor-adrenergic pathways were involved here. Researchers could look into the 

direct effects of noradrenergic activation on reconsolidation by investigating the noradrenergic pathways during EMDR. If emotions are crucial in 

blurring memories, administering the beta-adrenergic antagonist propanolol during recall and WM-taxing should  prevent an enhancement in 

reduction of vividness and emotionality. Nevertheless, the present results fit within that neurobiological framework and put forward testable 

predictions for future research. 

  Additionally, a clinical application could be the administration of adrenergic drugs or hormones  (e.g., yohimbine HCl) while recalling a 

positive memory. Joorman and Siemer (2004) found that people in a negative mood improve by recalling positive autobiographical memories. 

Though, being in a negative mood makes it hard to recall mood-incongruent memories  (Joorman, Siemer & Gotlib, 2007). To make positive 

memories more accessible, the memories need to become more vivid  (Bywaters, Andrade & Turpin, 2004).  It is already known that yohimbine HCI 

enhances memory consolidation (Cahill & Alkire, 2003; Southwick et al., 2002). The administration of yohimbine to the recall only of positive 

memories might enhance the reconsolidation of these memories. This way, the positive memories can become more vivid and accessible and 

improve negative mood.  

  Second, there might be a way to reconcile the present findings with the WM-theory. Effects of Recall+EM's are explained by the WM-theory in 

terms of a competition between resources needed for recall and resources needed for the eye movements. Possibly neutral memories, although rated 

as equally vivid as the emotional memories, may still require very little WM resources. From an evolutionary perspective (re)experiencing anxiety is 

found to make a person ready to flight/fight; thereby absorbing WM capacity. If  recalling emotional memories requires more WM-capacity than non-

emotional memories, activation of neutral memories too much hindered by EM’s, might disable a competition, and no blurring will occur.  A follow-

up study is currently in progress to find out whether retrieving emotional memories requires more recourses than neutral memories, by a means of a 

reaction time task. 
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Appendix 1 

1.1. Methods section 

 

 

 

Table. 3. VAS for the vividness of the memory 

 

 

 

 

Table. 4. VAS for emotionality of the memory 

 

1.2 Results section 

1.2a. Vividness 

  A mixed three-way ANOVA was conducted with Time (VAS I, VAS II) and Intervention (Recall-only, Recall+EM) as within-subjects variables 

and type of Memory (negative emotional memory, neutral memory) as the between-subjects factor.  

 
2x2x2 ANOVA 
 

 Main effects 

The results show a significant main effect for Intervention, F(1,38) = 8.93 , p= .005, partial η2p=.19. There was no main effect for Time, F(1,38) = .020, 

p = .89, or Memory, F(1,38)= .15, p = .70. 

 

 Two -way interaction effects 

A significant Intervention x Memory interaction was found, F(1,38) = 8.99 p = .005, partial η² = .19. 

Time x Intervention interaction was not significant, F(1,38) = 2.33, p = .14, and neither was the Time x  Memory interaction, F(1,38) = 1.48, p = .23.  

 

 Three-way interaction effect 

The higher-order interaction between Time x Intervention x Memory was significant, F(1, 38) = 5.06. p= .03. 

 

2x2 ANOVA  

  For both neutral- and negative memory groups, separate 2 (Time: pretest / posttest) x 2 (Intervention: Recall+EM / Recall-only) ANOVA's 

were carried out.  

Negative memory condition 

 Main effects 

A significant main effect was found for Intervention, F(1,19) = 14.8, p = .001, partial η² = .44, but not for Time, F(1,19) = 1.35, p = .26.  

Interaction effects  

The Time x Intervention interaction was significant, F(1,19) = 4.96, p = .038 

Neutral memory condition 

 Main effects 

There were no main effects for Intervention, F(1,19) < .01, p = .99, or Time, F(1,19) = .44, p = .52 

 Interaction effects  

The Time x Intervention interaction was not significant, F(1,19) = .46, p = .51 
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Paired samples t-tests  

Negative memory condition 

Paired t-tests showed a borderline significant decline in vividness after ‘recall + EM’, t(19) = 1.92, p = .07, r = .40 , but not after ‘recall only’, 

t(19) = 1.14, p = .27 

Neutral memory condition 

A paired samples t-test for the neutral memory group found no effects for both recall-only (t(19) = -.34, p= .74) and for recall+EM (t(19) = -.86, p= 

.40) 

 

1.2 Results section 

1.2b. Emotionality 

  A mixed three-way ANOVA was conducted with Time (VAS I, VAS II) and Intervention (Recall-only, Recall+EM) as within-subjects variables 

and type of Memory (negative emotional memory, neutral memory) as the between-subjects factor.  

 

2x2x2 ANOVA 

 Main effects 

The results show a significant main effect for Time (1,38) = 9.6, p = .004, partial η² = .20, a significant main effect was found for Intervention 

F(1,38) = 5.1, p = .03, partial η² = .19 and a significant main effect for Memory, F(1,38)=340.7, p < 0.001; partial η² = .90. 

 Two -way interaction effects 

The interactions of Time x Intervention, F(1,38) = .08, p = .78, Time x Memory, F(1,38) = .27, p = .61, and Memory x Intervention, F(1,38) = .86, p = 

.36, were not significant. 

 

 Three-way interaction effect 

The higher-order interaction between Time x Intervention x Memory was significant, F(1,38) = 5.8, p = .02, partial η² = .13 

 

2x2 ANOVA  

  For both neutral- and negative memory groups, separate 2 (Time: pretest / posttest) x 2 (Intervention: Recall+EM / Recall-only) ANOVA's 

were carried out.  

Negative memory condition 

 Main effects 

There a significant main-effects for Time, F(1,19)= 4.7, p= .04, partial η² = .20, and a borderline significant effect for Intervention, F(1,19) =3.7, p=.07, 

partial η² = .16  

 Interaction effects  

The Time x Intervention interaction did not reach conventional levels of significance, F(1,19) = 2.8, p = .11, partial η² = .13. 

Neutral memory condition 

 Main effects 

A  significant main effect was found for Time, F(1,19) = 5.4, p = .03, partial η² = .22, but not for Intervention, F(1,19) = 1.4, p = .25.  

 Interaction effects  

The Time x Intervention interaction was not significant, but showed a trend for larger drops of emotionality after ‘recall only’ then after ‘recall + EM’, 

F(1,19) = 3.25, p = .087, partial η² = .15 
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Paired samples t-tests  

Negative memory condition 

In the emotional memory condition, the paired sample t-test showed that after Recall+EM, the decrease of negative emotional intensity was 

significant in the emotional memory group, t (19) = -2.6, p= .018, r=.51, but Recall-only had no significant effects, t (19)= -.78, p= .45. 

Neutral memory condition 

In the neutral memory condition, there was a significant decrease of negative emotion after Recall-only, t(19)= -2.9, p= .009, r=.56. The emotional 

intensity of neutral memories did not change after Recall+EM, t(19)= -.65, p= .53. 

 

 

 

1.3 SPSS Output  

1.3a Vividness 

Three-way ANOVA of Time x Intervention x Memory  

Tests of Within-Subjects Effects 

Measure:MEASURE_1       

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Time Sphericity Assumed 6.006 1 6.006 .020 .889 

Greenhouse-Geisser 6.006 1.000 6.006 .020 .889 

Huynh-Feldt 6.006 1.000 6.006 .020 .889 

Lower-bound 6.006 1.000 6.006 .020 .889 

Time * Memory Sphericity Assumed 452.256 1 452.256 1.484 .231 

Greenhouse-Geisser 452.256 1.000 452.256 1.484 .231 

Huynh-Feldt 452.256 1.000 452.256 1.484 .231 

Lower-bound 452.256 1.000 452.256 1.484 .231 

Error(Time) Sphericity Assumed 11581.488 38 304.776   

Greenhouse-Geisser 11581.488 38.000 304.776   

Huynh-Feldt 11581.488 38.000 304.776   
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Lower-bound 11581.488 38.000 304.776   

Intervention Sphericity Assumed 1670.556 1 1670.556 8.928 .005 

Greenhouse-Geisser 1670.556 1.000 1670.556 8.928 .005 

Huynh-Feldt 1670.556 1.000 1670.556 8.928 .005 

Lower-bound 1670.556 1.000 1670.556 8.928 .005 

intervention * Memory Sphericity Assumed 1683.506 1 1683.506 8.997 .005 

Greenhouse-Geisser 1683.506 1.000 1683.506 8.997 .005 

Huynh-Feldt 1683.506 1.000 1683.506 8.997 .005 

Lower-bound 1683.506 1.000 1683.506 8.997 .005 

Error(intervention) Sphericity Assumed 7110.688 38 187.123   

Greenhouse-Geisser 7110.688 38.000 187.123   

Huynh-Feldt 7110.688 38.000 187.123   

Lower-bound 7110.688 38.000 187.123   

Time* Intervention Sphericity Assumed 339.306 1 339.306 2.333 .135 

Greenhouse-Geisser 339.306 1.000 339.306 2.333 .135 

Huynh-Feldt 339.306 1.000 339.306 2.333 .135 

Lower-bound 339.306 1.000 339.306 2.333 .135 

Time * intervention * 

condition 

Sphericity Assumed 735.306 1 735.306 5.055 .030 

Greenhouse-Geisser 735.306 1.000 735.306 5.055 .030 

Huynh-Feldt 735.306 1.000 735.306 5.055 .030 

Lower-bound 735.306 1.000 735.306 5.055 .030 

Error(time*intervention) Sphericity Assumed 5527.138 38 145.451   

Greenhouse-Geisser 5527.138 38.000 145.451   

Huynh-Feldt 5527.138 38.000 145.451   

Lower-bound 5527.138 38.000 145.451   

 

Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

    

Source 

Type III Sum of 

Squares df Mean Square F Sig. 

Intercept 246058.439 1 246058.439 2759.553 .000 

Memory 12.939 1 12.939 .145 .705 

Error 3388.309 38 89.166   
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Two-way ANOVA for Time x Intervention in the Emotional memory condition 

Descriptive Statistics 

 Mean Std. Deviation N 

Vividness before Recall+EM 78.00 15.026 20 

Vividness before Recall-only 83.75 9.107 20 

Vividness after Recall+EM 67.05 23.282 20 

Vividness after Recall-only 87.20 14.530 20 

 

Tests of Within-Subjects Effects 

Source Type III Sum of Squares df Mean Square F Sig. 

Time Sphericity Assumed 281.250 1 281.250 1.351 .259 

Greenhouse-Geisser 281.250 1.000 281.250 1.351 .259 

Huynh-Feldt 281.250 1.000 281.250 1.351 .259 

Lower-bound 281.250 1.000 281.250 1.351 .259 

Error(Time) Sphericity Assumed 3954.750 19 208.145   

Greenhouse-Geisser 3954.750 19.000 208.145   

Huynh-Feldt 3954.750 19.000 208.145   

Lower-bound 3954.750 19.000 208.145   

Intervention Sphericity Assumed 3354.050 1 3354.050 14.803 .001 

Greenhouse-Geisser 3354.050 1.000 3354.050 14.803 .001 

Huynh-Feldt 3354.050 1.000 3354.050 14.803 .001 

Lower-bound 3354.050 1.000 3354.050 14.803 .001 

Error(Intervention) Sphericity Assumed 4304.950 19 226.576   

Greenhouse-Geisser 4304.950 19.000 226.576   

Huynh-Feldt 4304.950 19.000 226.576   

Lower-bound 4304.950 19.000 226.576   

Time * Intervention Sphericity Assumed 1036.800 1 1036.800 4.964 .038 

Greenhouse-Geisser 1036.800 1.000 1036.800 4.964 .038 

Huynh-Feldt 1036.800 1.000 1036.800 4.964 .038 

Lower-bound 1036.800 1.000 1036.800 4.964 .038 

Error(Time*Intervention

) 

Sphericity Assumed 3968.200 19 208.853   

Greenhouse-Geisser 3968.200 19.000 208.853   

Huynh-Feldt 3968.200 19.000 208.853   

Lower-bound 3968.200 19.000 208.853   
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Two-way ANOVA for Time x Intervention in the Neutral memory condition 

Descriptive Statistics 

 Mean Std. Deviation N 

Vividness before Recall+EM 75.70 13.342 20 

Vividness before Recall-only 77.05 12.081 20 

Vividness after Recall+EM 80.05 16.687 20 

Vividness before Recall-only 78.65 17.992 20 

 

Tests of Within-Subjects Effects 

Source Type III Sum of Squares df Mean Square F Sig. 

Time Sphericity Assumed 177.013 1 177.013 .441 .515 

Greenhouse-Geisser 177.013 1.000 177.013 .441 .515 

Huynh-Feldt 177.013 1.000 177.013 .441 .515 

Lower-bound 177.013 1.000 177.013 .441 .515 

Error(Time) Sphericity Assumed 7626.738 19 401.407   

Greenhouse-Geisser 7626.738 19.000 401.407   

Huynh-Feldt 7626.738 19.000 401.407   

Lower-bound 7626.738 19.000 401.407   

Intervention Sphericity Assumed .012 1 .012 .000 .993 

Greenhouse-Geisser .012 1.000 .012 .000 .993 

Huynh-Feldt .012 1.000 .012 .000 .993 

Lower-bound .012 1.000 .012 .000 .993 

Error(Intervention) Sphericity Assumed 2805.738 19 147.670   

Greenhouse-Geisser 2805.738 19.000 147.670   

Huynh-Feldt 2805.738 19.000 147.670   

Lower-bound 2805.738 19.000 147.670   

Time * Intervention Sphericity Assumed 37.812 1 37.812 .461 .505 

Greenhouse-Geisser 37.812 1.000 37.812 .461 .505 

Huynh-Feldt 37.812 1.000 37.812 .461 .505 

Lower-bound 37.812 1.000 37.812 .461 .505 

Error(Time*Intervention) Sphericity Assumed 1558.938 19 82.049   

Greenhouse-Geisser 1558.938 19.000 82.049   

Huynh-Feldt 1558.938 19.000 82.049   

Lower-bound 1558.938 19.000 82.049   
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Paired samples t-test for emotional memories 

 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 vividness before 

Recall+EM 
78.00 20 15.026 3.360 

vividness after 

Recall+EM 
67.05 20 23.282 5.206 

Pair 2 vividness before 

Recall-only 
83.75 20 9.107 2.036 

vividness after 

Recall-only 
87.20 20 14.530 3.249 

 

Paired Samples Correlations 

  N Correlation Sig. 

Pair 1 vividness before Recall+EM 

& vividness after Recall+EM 
20 .165 .486 

Pair 2 vividness before Recall-only 

& vividness after Recall-only 
20 .424 .062 

 

Paired Samples Test 

  Paired Differences 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

t df Sig. (2-tailed)   Lower Upper 

Pair 1 vividness before Recall+EM – 

vividness after Recall+EM 
10.950 25.537 5.710 -1.002 22.902 1.918 19 .070 

Pair 2 vividness before Recall-only - 

vividness after Recall-only 
-3.450 13.485 3.015 -9.761 2.861 -1.144 19 .267 

 

Paired samples t-test for emotional memories 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 vividness before 

Recall+EM 
75.70 20 13.342 2.983 

vividness after 

Recall+EM 
80.05 20 16.687 3.731 

Pair 2 vividness before 

Recall-only 
77.05 20 12.081 2.701 

vividness after 

Recall-only 
78.65 20 17.992 4.023 
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Paired Samples Correlations 

  N Correlation Sig. 

Pair 1 vividness before Recall+EM 

& vividness after Recall+EM 
20 -.127 .595 

Pair 2 vividness before Recall-only 

& vividness after Recall-only 
20 .036 .880 

 

Paired Samples Test 

  Paired Differences 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval of 

the Difference 

t df 

Sig. (2-

tailed)   Lower Upper 

Pair 1 vividness before Recall+EM – 

vividness after Recall+EM 
-4.350 22.647 5.064 -14.949 6.249 -.859 19 .401 

Pair 2 vividness before Recall-only - 

vividness after Recall-only 
-1.600 21.308 4.765 -11.573 8.373 -.336 19 .741 

 

 

1.3 SPSS Output  

1.3b. Emotionality 

Three-way ANOVA of Time x Intervention x Memory  

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1        

Source 

Type III Sum of 

Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

time Sphericity 

Assumed 
759.077 1 759.077 9.560 .004 .201 

Greenhouse-

Geisser 
759.077 1.000 759.077 9.560 .004 .201 

Huynh-Feldt 759.077 1.000 759.077 9.560 .004 .201 

Lower-bound 759.077 1.000 759.077 9.560 .004 .201 

time * Memory Sphericity 

Assumed 
21.389 1 21.389 .269 .607 .007 

Greenhouse-

Geisser 
21.389 1.000 21.389 .269 .607 .007 

Huynh-Feldt 21.389 1.000 21.389 .269 .607 .007 

Lower-bound 21.389 1.000 21.389 .269 .607 .007 

Error(time) Sphericity 

Assumed 
3017.097 38 79.397 
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Greenhouse-

Geisser 
3017.097 38.000 79.397 

   

Huynh-Feldt 3017.097 38.000 79.397    

Lower-bound 3017.097 38.000 79.397    

intervention Sphericity 

Assumed 
953.064 1 953.064 5.108 .030 .118 

Greenhouse-

Geisser 
953.064 1.000 953.064 5.108 .030 .118 

Huynh-Feldt 953.064 1.000 953.064 5.108 .030 .118 

Lower-bound 953.064 1.000 953.064 5.108 .030 .118 

intervention * 

Memory 

Sphericity 

Assumed 
161.002 1 161.002 .863 .359 .022 

Greenhouse-

Geisser 
161.002 1.000 161.002 .863 .359 .022 

Huynh-Feldt 161.002 1.000 161.002 .863 .359 .022 

Lower-bound 161.002 1.000 161.002 .863 .359 .022 

Error(intervention) Sphericity 

Assumed 
7090.497 38 186.592 

   

Greenhouse-

Geisser 
7090.497 38.000 186.592 

   

Huynh-Feldt 7090.497 38.000 186.592    

Lower-bound 7090.497 38.000 186.592    

time * intervention Sphericity 

Assumed 
3.752 1 3.752 .079 .780 .002 

Greenhouse-

Geisser 
3.752 1.000 3.752 .079 .780 .002 

Huynh-Feldt 3.752 1.000 3.752 .079 .780 .002 

Lower-bound 3.752 1.000 3.752 .079 .780 .002 

time * intervention * 

Memory 

Sphericity 

Assumed 
276.939 1 276.939 5.825 .021 .133 

Greenhouse-

Geisser 
276.939 1.000 276.939 5.825 .021 .133 

Huynh-Feldt 276.939 1.000 276.939 5.825 .021 .133 

Lower-bound 276.939 1.000 276.939 5.825 .021 .133 

Error(time*interventi

on) 

Sphericity 

Assumed 
1806.622 38 47.543 

   

Greenhouse-

Geisser 
1806.622 38.000 47.543 

   

Huynh-Feldt 1806.622 38.000 47.543    

Lower-bound 1806.622 38.000 47.543    
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Tests of Between-Subjects Effects 

Measure:MEASURE_1 

Transformed Variable:Average 

     

Source 

Type III Sum 

of Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Intercept 600923.939 1 600923.939 3484.988 .000 .989 

Memory 58656.452 1 58656.452 340.171 .000 .900 

Error 6552.422 38 172.432    

 

 

Two-way ANOVA for Time x Intervention in the Emotional memory condition 

 Mean Std. Deviation N 

Before Recall+EM  81.0000 13.30908 20 

Before Recall-only 84.9500 8.46961 20 

After Recall+EM  72.9750 15.94437 20 

After Recall-only 82.8000 13.16535 20 

 

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1        

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

time Sphericity 

Assumed 
517.653 1 517.653 4.687 .043 .198 

Greenhouse-

Geisser 
517.653 1.000 517.653 4.687 .043 .198 

Huynh-Feldt 517.653 1.000 517.653 4.687 .043 .198 

Lower-bound 517.653 1.000 517.653 4.687 .043 .198 

time * Memory Sphericity 

Assumed 
.000 0 . . . .000 

Greenhouse-

Geisser 
.000 .000 . . . .000 

Huynh-Feldt .000 .000 . . . .000 

Lower-bound .000 .000 . . . .000 

Error(time) Sphericity 

Assumed 
2098.409 19 110.443 

   

Greenhouse-

Geisser 
2098.409 19.000 110.443 

   

Huynh-Feldt 2098.409 19.000 110.443    
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Lower-bound 2098.409 19.000 110.443    

intervention Sphericity 

Assumed 
948.753 1 948.753 3.707 .069 .163 

Greenhouse-

Geisser 
948.753 1.000 948.753 3.707 .069 .163 

Huynh-Feldt 948.753 1.000 948.753 3.707 .069 .163 

Lower-bound 948.753 1.000 948.753 3.707 .069 .163 

intervention * Memory Sphericity 

Assumed 
.000 0 . . . .000 

Greenhouse-

Geisser 
.000 .000 . . . .000 

Huynh-Feldt .000 .000 . . . .000 

Lower-bound .000 .000 . . . .000 

Error(intervention) Sphericity 

Assumed 
4863.309 19 255.964 

   

Greenhouse-

Geisser 
4863.309 19.000 255.964 

   

Huynh-Feldt 4863.309 19.000 255.964    

Lower-bound 4863.309 19.000 255.964    

time * intervention Sphericity 

Assumed 
172.578 1 172.578 2.791 .111 .128 

Greenhouse-

Geisser 
172.578 1.000 172.578 2.791 .111 .128 

Huynh-Feldt 172.578 1.000 172.578 2.791 .111 .128 

Lower-bound 172.578 1.000 172.578 2.791 .111 .128 

time * intervention * 

Memory 

Sphericity 

Assumed 
.000 0 . . . .000 

Greenhouse-

Geisser 
.000 .000 . . . .000 

Huynh-Feldt .000 .000 . . . .000 

Lower-bound .000 .000 . . . .000 

Error(time*intervention

) 

Sphericity 

Assumed 
1174.984 19 61.841 

   

Greenhouse-

Geisser 
1174.984 19.000 61.841 

   

Huynh-Feldt 1174.984 19.000 61.841    

Lower-bound 1174.984 19.000 61.841    
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Two-way ANOVA for Time x Intervention in the Neutral memory condition 

 

 Mean Std. Deviation N 

Before Recall+EM  41.3500 5.02913 20 

Before Recall-only 46.5500 4.89602 20 

After Recall+EM  40.0500 9.86074 20 

After Recall-only 40.6000 12.20720 20 

 

 

Tests of Within-Subjects Effects 

Measure:MEASURE_1        

Source 

Type III Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

time Sphericity Assumed 262.812 1 262.812 5.435 .031 .222 

Greenhouse-

Geisser 
262.812 1.000 262.812 5.435 .031 .222 

Huynh-Feldt 262.812 1.000 262.812 5.435 .031 .222 

Lower-bound 262.812 1.000 262.812 5.435 .031 .222 

time * Memory Sphericity Assumed .000 0 . . . .000 

Greenhouse-

Geisser 
.000 .000 . . . .000 

Huynh-Feldt .000 .000 . . . .000 

Lower-bound .000 .000 . . . .000 

Error(time) Sphericity Assumed 918.688 19 48.352    

Greenhouse-

Geisser 
918.688 19.000 48.352 

   

Huynh-Feldt 918.688 19.000 48.352    

Lower-bound 918.688 19.000 48.352    

intervention Sphericity Assumed 165.313 1 165.313 1.410 .250 .069 

Greenhouse-

Geisser 
165.313 1.000 165.313 1.410 .250 .069 

Huynh-Feldt 165.313 1.000 165.313 1.410 .250 .069 

Lower-bound 165.313 1.000 165.313 1.410 .250 .069 

intervention * Memory Sphericity Assumed .000 0 . . . .000 

Greenhouse-

Geisser 
.000 .000 . . . .000 

Huynh-Feldt .000 .000 . . . .000 

Lower-bound .000 .000 . . . .000 
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Error(intervention) Sphericity Assumed 2227.188 19 117.220    

Greenhouse-

Geisser 
2227.188 19.000 117.220 

   

Huynh-Feldt 2227.188 19.000 117.220    

Lower-bound 2227.188 19.000 117.220    

time * intervention Sphericity Assumed 108.112 1 108.112 3.252 .087 .146 

Greenhouse-

Geisser 
108.112 1.000 108.112 3.252 .087 .146 

Huynh-Feldt 108.112 1.000 108.112 3.252 .087 .146 

Lower-bound 108.112 1.000 108.112 3.252 .087 .146 

time * intervention * 

Memory 

Sphericity Assumed .000 0 . . . .000 

Greenhouse-

Geisser 
.000 .000 . . . .000 

Huynh-Feldt .000 .000 . . . .000 

Lower-bound .000 .000 . . . .000 

Error(time*intervention) Sphericity Assumed 631.638 19 33.244    

Greenhouse-

Geisser 
631.638 19.000 33.244 

   

Huynh-Feldt 631.638 19.000 33.244    

Lower-bound 631.638 19.000 33.244    

 

 

Paired samples t-test for emotional memories 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Before Recall+EM  81.0000 20 13.30908 2.97600 

After Recall+EM  72.9750 20 15.94437 3.56527 

Pair 2 Before Recall-only 84.9500 20 8.46961 1.89386 

After Recall-only 82.8000 20 13.16535 2.94386 

 

 

Paired Samples Correlations 

  N Correlation Sig. 

Pair 1 Before Recall+EM  & After 

Recall+EM  
20 .566 .009 

Pair 2 Before Recall-only & After 

Recall-only 
20 .410 .072 
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Paired Samples Test 

  Paired Differences 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval 

of the Difference 

t df 

Sig. (2-

tailed)   Lower Upper 

Pair 1 Before Recall+EM  - 

After Recall+EM  
8.02500 13.82168 3.09062 1.55626 14.49374 2.597 19 .018 

Pair 2 Before Recall-only - 

After Recall-only 
2.15000 12.39068 2.77064 -3.64902 7.94902 .776 19 .447 

 

 

Paired samples t-test for neutral memories 

 

Paired Samples Statistics 

  Mean N Std. Deviation Std. Error Mean 

Pair 1 Before Recall+EM  41.3500 20 5.02913 1.12455 

After Recall+EM  40.0500 20 9.86074 2.20493 

Pair 2 Before Recall-only 46.5500 20 4.89602 1.09478 

After Recall-only 40.6000 20 12.20720 2.72961 

 

Paired Samples Correlations 

  N Correlation Sig. 

Pair 1 Before Recall+EM  & After 

Recall+EM  
20 .424 .062 

Pair 2 Before Recall-only & After 

Recall-only 
20 .755 .000 

 

Paired Samples Test 

  Paired Differences 

  

Mean 

Std. 

Deviation 

Std. Error 

Mean 

95% Confidence Interval of 

the Difference 

t df 

Sig. (2-

tailed)   Lower Upper 

Pair 1 Before Recall+EM  - 

After Recall+EM  
1.30000 8.96837 2.00539 -2.89732 5.49732 .648 19 .525 

Pair 2 Before Recall-only - 

After Recall-only 
5.95000 9.09728 2.03421 1.69234 10.20766 2.925 19 .009 
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Appendix B 

 

B1. Instructions for the vivid neutral memory condition 

 

Een levendige herinnering  

 

Dit onderzoek gaat over een levendige herinnering en zal bestaan verschillende onderdelen, namelijk een papieren vragenlijsten en 

computertaken. Er zal tijdens dit onderzoek gevraagd worden naar een herinnering. Deze herinnering moet van minimaal een week geleden 

zijn en mag tot een aantal jaren in het verleden teruggaan. 

Het is in het belang van het onderzoek dat dit een neutrale herinnering is en er aan de herinnering dus zo min mogelijk positieve als negatieve 

emoties verbonden zijn. Daarnaast is het evenzeer van belang dat de herinnering erg levendig is. Met levendig wordt bedoeld: helder en 

gedetailleerd.  

*Voor het geval u moeite heeft om een herinnering te vinden die aan bovenstaande voldoet, kunt u op bijgevoegd formulier kijken. Hierop 

worden een verschillende kenmerken en voorbeelden genoemd die u eventueel op weg kunnen helpen. 

Let op: Dit zijn slechts suggesties en absoluut geen vereisten. De herinnering aan een bepaalde gebeurtenis, kan voor de ene persoon heel 

levendig zijn en voor de andere juist helemaal niet. Ook kan deze voor de ene een emotionele waarde hebben en voor een ander een neutrale. 

Neem nu even rustig de tijd om een herinnering uit te kiezen. 

Mocht u geen herinnering kunnen bedenken die zowel heel levendig als neutraal is, dan verzoeken we u om dit nu aan de onderzoeker aan te 

geven. Lukt dit wel, dan kunt u doorgaan naar de volgende vraag. 

 

Wij willen u vragen om de gekozen herinnering op te halen en kort te benoemen wat de inhoud is van deze herinnering. 

 

Mijn herinnering gaat over: 

…………………………………………………………………………………………………………………………………………………………………………………………………… 

 

 

Nu willen we u vragen om even de tijd te nemen en de herinnering zo levendig mogelijk op te halen. Zie voor u wat er gebeurt, waar het 

gebeurt, wie erbij zijn, en alles wat er verder nog te zien valt. Ziet het voor u alsof het op dit moment gebeurt. Wanneer u de herinnering helder 

en levendig voor u hebt, kunt u doorgaan met de volgende vraag.  
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Nu u deze herinnering voor u hebt, verzoeken we u om aan te geven hoe emotioneel positief of negatief deze gebeurtenis voor u was, door 

een verticale streep door onderstaande lijn te zetten op de voor u passende plek. 

 

 

 

 

 

 

 

 

 

 

 

Hoe levendig is deze herinnering voor u? 

U kunt dit aangeven door een verticale streep door onderstaande lijn te zetten op de voor u passende plek. 

 

 

 

 

 

 

 

 

 

 

 

 

Wanneer u klaar bent, kunt u dit aangeven aan één van de onderzoekers. Deze zal samen met u de volgende stap doorlopen. 
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Geef aan hoe emotioneel het beeld is, door een verticale streep te zetten door onderstaande lijn. Deze loopt horizontaal van zeer negatief tot 

zeer positief. 

 

 

 

 

 

 

 

 

 

 

 

 

Hoe levendig is deze herinnering voor u? 

U kunt dit aangeven door een verticale streep door onderstaande lijn te zetten op de voor u passende plek. 
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Bijlage 

 

De volgende kenmerken kunnen u helpen om een levendige herinnering van een gebeurtenis te vinden.  

De gebeurtenis… 

 was verrassend 
 was nieuw voor u/ iets wat u voor het eerst deed 

  

Een aantal Voorbeelden van neutrale en levendige herinneringen zijn:  

(Deze gebeurtenissen zijn voor de betreffende personen neutraal geweest, terwijl dit voor u niet hoeft te gelden. Emotie is persoonlijk, dit zijn enkel 

voorbeelden.) 

1. Museumbezoek 
2. Tentamen 
3. De eerste keer in Utrecht 
4. Een interessant college 
5. Moeilijk huiswerk maken 
6. De eerste maaltijd in een gastgezin (op reis) 
7. Bijeenkomst met nieuwe mensen (bijv. kennismaking) 
8. Geslaagde aankoop 
9. Een niet alledaagse (bus/auto/trein/vliegtuig)reis 
10. De eerste keer dat je een bepaalde (ongewone) activiteit deed 
11. Een (theater)voorstelling/concert  
12. Kijken naar een aflevering van een serie op tv 
13. Het maken van een moeilijke puzzel 
14. Een plotselinge wijziging in je (reis)plannen op vakantie 
15. Een bijzondere werkdag 
16. Verhuizing 
17. Sollicitatiegesprek 
18. Vergadering 

 

 

Voorbeelden van eventueel niet-neutrale herinneringen: 

1. De eerste keer dat je je huidige vriend(in) zag. 
2. Eerste stagedag. 
3. Storing in de trein, waardoor je vertraging oploopt. 
4. Bandrepetitie met nieuwe leden-samenstelling. 
5. De eerste keer een workshop sportles op de sportschool. 
6. Voetbalwedstrijd waarin je je eerste goal maakte. 
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B 2. Instructions for the vivid negative emotional memory condition 

 

Een levendige herinnering  

Dit onderzoek gaat over een levendige herinnering en zal bestaan verschillende onderdelen, namelijk een papieren vragenlijsten en 

computertaken. Er zal tijdens dit onderzoek gevraagd worden naar een herinnering. Deze herinnering moet van minimaal een week geleden 

zijn en mag tot een aantal jaren in het verleden teruggaan. 

Het is in het belang van het onderzoek dat dit een negatieve herinnering is en er aan de herinnering dus negatieve emoties verbonden zijn. 

Daarnaast is het evenzeer van belang dat de herinnering erg levendig is. Met levendig wordt bedoeld: helder en gedetailleerd. 

*Voor het geval u moeite heeft om een herinnering te vinden die aan bovenstaande voldoet, kunt u op bijgevoegd formulier kijken. Hierop 

worden een verschillende kenmerken en voorbeelden genoemd die u eventueel op weg kunnen helpen.  

Let op: Dit zijn slechts suggesties en absoluut geen vereisten. De herinnering aan een bepaalde gebeurtenis, kan voor de ene persoon heel 

levendig zijn en voor de andere juist helemaal niet. Ook kan deze voor de ene een emotionele waarde hebben en voor een ander een neutrale. 

 

Neem nu even rustig de tijd om een herinnering uit te kiezen.  

Mocht u geen herinnering kunnen bedenken die zowel heel levendig als negatief is, dan verzoeken we u om dit nu aan de onderzoeker aan te 

geven. Lukt dit wel, dan kunt u doorgaan naar de volgende vraag. 

 

 

 

Wij willen u vragen om de gekozen herinnering op te halen en kort te benoemen wat de inhoud is van deze herinnering. 

 

Mijn herinnering gaat over: 

…………………………………………………………………………………………………………………………………………………………………………………………………… 

 

 

Nu willen we u vragen om even de tijd te nemen en de herinnering zo levendig mogelijk op te halen. Zie voor u wat er gebeurt, waar het 

gebeurt, wie erbij zijn, en alles wat er verder nog te zien valt. Ziet het voor u alsof het op dit moment gebeurt. Wanneer u de herinnering helder 

en levendig voor u hebt, kunt u doorgaan met de volgende vraag.  
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Nu u deze herinnering voor u hebt, verzoeken we u om aan te geven hoe emotioneel negatief deze gebeurtenis voor u was, door een verticale 

streep door onderstaande lijn te zetten op de voor u passende plek. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Hoe levendig is deze herinnering voor u? 

U kunt dit aangeven door een verticale streep door onderstaande lijn te zetten op de voor u passende plek. 

 

 

 

 

 

 

 

 

 

 

Wanneer u klaar bent, kunt u dit aangeven aan één van de onderzoekers. Deze zal samen met u de volgende stap doorlopen. 
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Geef aan hoe emotioneel het beeld is, door een verticale streep te zetten door onderstaande lijn. Deze loopt horizontaal van zeer negatief tot 

zeer positief. 

 

 

 

 

 

 

 

 

 

 

 

Hoe levendig is deze herinnering voor u? 

U kunt dit aangeven door een verticale streep door onderstaande lijn te zetten op de voor u passende plek. 
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Bijlage 

 

De volgende kenmerken kunnen u helpen om een levendige herinnering van een gebeurtenis te vinden.  

De gebeurtenis… 

 was schokkend of verdrietig 
 was nieuw voor u/ iets wat u voor het eerst gebeurde 

 

Een aantal Voorbeelden van een negatief emotionele en levendige herinneringen zijn: 

(Deze gebeurtenissen zijn voor de betreffende personen negatief emotioneel geweest, terwijl dit voor u niet hoeft te gelden. Emotie is persoonlijk, 

dit zijn enkel voorbeelden.) 

1.  De laatste keer dat je je ex-vriend(in) zag. 
2. Verlies van een dierbare. 
3. Een ziekenhuisopname van jezelf iemand anders 
4.  Storing in de trein, waardoor je vertraging oploopt. 
5.  Een ruzie. 
6.  Een ongeluk dat je van dichtbij hebt meegemaakt. 
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Appendix C1        Reaction-Time Measure 

Reaction-time (RT) task 

  Pre- and post VAS-measurements were used to see whether or not the emotionality and vividness of the memory would change, due to 

intervention. Since emotionality contributes to the subjective feeling of vividness (Kensinger et al., 2011) it was ascertained that the levels of 

vividness for both memory conditions were equated. Additionally, for the reason that a decrease in vividness and emotionality of these 

autobiographical memories could be due to demand characteristics, because of the subjective nature of self-reports, the methodology of this  study 

was two-fold. A reaction time task (RTT) was added to the study in order to obtain a more objective measure of vividness.  

  The choice for adding a reaction time measurement to the experiment as an explorative behavioral measure was based on the following 

reasoning: It was assumed that when a memory is very vivid, detailed information about the most vivid moment(s) would be available and therefore 

easy to retrieve. Consequently, when questions about potential specifics of the memory (Was it winter? Were you alone? Were you traveling?) were 

asked, answers would be quick and RT’s would be fast. When a memory is less detailed (i.e. due to intervention) the RT’s would be slower.  

“Reaction time, defined as the time between the presentation of a stimulus and initiation of a response to that stimulus, is one of the most commonly 

used measures of neurological function” (Mercer, Hankins, Spinks & Tedder 2009, p. 103) and was therefore considered a suitable medium for this 

purpose. Moreover reaction times are not subjected to conscious influence, whereas VAS' could be deliberately altered if participants intended to. 

 

Method 

  After the intervention (Recall+EM’s or Recall-only) took place, participants continued the experiment on their own, with no experimenter 

present. Participants were presented with 52 questions (listed as Appendix D2) about whether or not specific features apply or do not apply to the 

memory. They were asked to answer these short questions fast and accurate. Response latencies (Z-key= No or M-key= Yes) were measured in 

milliseconds.  

  As a result, the average reaction time of participants in each condition could be compared. After Recall-only memories were not affected, 

therefore the average reaction times could tell something about the basic detail of vivid neutral- versus vivid negative emotional memories. The 

average reaction time of participants after Recall+EM’s was expected to be higher (compared to Recall-only) for both types of memories, but highest 

for emotional memories. Which means that participants would be slower to respond to the degree their memory was blurred. 

Results 

  The average RT for neutral memories after Recall-only was 1416.2 ms (SD= 220.8). The average RT for emotional memories after Recall-only 

was 1391.7 ms (SD= 393). The average RT for neutral memories after Recall+EM was 1423.7 ms (SD= 345.5) and the average RT for emotional 

memories after Recall+EM was 1408.4 ms (SD= 304.5). 

  The data was analyzed using a repeated measured ANOVA with Intervention (Recall+EM / Recall-only) as within subjects factor and type of 

Memory (Neutral / Negative emotional) as the between subjects factor.  

  No significant main effect of Intervention was found (F(1,2078)= .43, p= .51)and no significant interaction effect (Intervention X type of 

Memory) was found (F(1,2078)= .02, p= .88). 

Conclusion 

  The results show that RT measurements are not complementary to the VAS-scores, for they do not deliver additional information about the 

quality of different types of vivid memories. These results were kept out of the main report to maintain coherence throughout the present study.  
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Appendix C2        Questions for RT-task 

 

Ten tijde van de gebeurtenis uit je herinnering: 

1. Was je buiten? 

2. Was het in de middag? 

3. Was je thuis? 

4. Was je onderweg? 

5. Was het winter? 

6. Was je alleen? 

7. Waren er meer dan 3 mensen bij je? 

8. Had je een jas aan? 

9. Was je in het buitenland? 

10. Had je net gegeten? 

11. Was het zonnig buiten? 

12. Was je druk bezig? 

13. Zat je op de fiets? 

14. Was het donker? 

15. Was je met vrienden? 

16. Was je net wakker? 

17. Werd er naar je gekeken? 

18. Had je het warm? 

19. Verveelde je je? 

20. Zat je in de auto? 

21. Vond je de omgeving prettig? 

22. Was je aan het werk? 

23. Had je haast? 

24. Voelde je je goed? 

25. Was je ziek? 

26. Was je met familie? 

27. Was je met onbekenden? 

28. Was je op straat? 

29. Deed je een spel? 

30. Was je binnen? 

31. Was je op visite? 

32. Was je aan het drinken? 

33. Had je een spijkerbroek aan? 

34. Was je moe? 

35. Was je aan het bellen? 

36. Was het zomer? 

37. Hoorde je muziek? 

38. Was er herrie om je heen? 

39. Voelde je je op je gemak? 

40. Was je zenuwachtig? 

41. Was je in een goede bui? 

42. Was je gezond? 

43. Had je mooie kleren aan? 

44. Had je sieraden om? 

45. Had de omgeving mooie kleuren? 

46. Waren er bloemen in de buurt? 

47. Had je drinken bij je? 

48. Ging alles volgens de planning? 

49. Moest je die dag nog ergens anders 
heen? 

50. Had je schoenen aan? 

51. Was de omgeving nieuw voor je? 

52. Stonden er lichten aan? 

 


