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“It does not take a scientist to understand what is going on. 
If you see something in my eye, let us not overanalyze.” 

(Jennifer Paige - Crush, 1998)

Is EMDR just a little crush?
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LIST OF ABBREVIATIONS

AAT		  Associative Activation Theory

(TF) CBT		 (Trauma Focused) Cognitive Behavior Therapy

CSA		  Childhood Sexual Abuse

EMDR		  Eye Movement Desensitization and Reprocessing

FTT		  Fuzzy Trace Theory

NEQ		  Negative Events Questionnaire

PTSD		  Post-Traumatic Stress Disorder

RCT		  Randomized Controlled Trial

SMF		  Source Monitoring Framework

UE - ATR		 Unwanted Event - Adverse Treatment Reactions

WM		  Working Memory





CHAPTER 1

General Introduction

This chapter is an extended and combined version of the following publications:

Otgaar, H., & Houben, S. T. L. (in press). Pseudoherinneringen [False memories]. In: H. Otgaar, H.

	 Merckelbach, & M. Jelicic (Eds.), Rechtspsychologie. Zutphen: Uitgeverij Paris B. V.

Otgaar, H., Houben, S. T. L., & Howe, M. L. (2019). Methods of studying false memory. In: B. L. 

	 Schwartz & H. Otani, (Eds.), Research methods in human memory research (pp. 238-

	 250). New York, NY: Routledge.





13

�'���v���Œ���o���/�v�š�Œ�}���µ���Ÿ�}�v

C
ha

pt
er

 1

In 2017, Emma1, 27-years-old, repeatedly sought help for mental health complaints. She had 

feelings of anxiety, felt depressed, had trouble sleeping and experienced nightmares, had 

no energy, and was dealing with a divorce. She wanted an answer about the cause of her 

complaints and reasoned that therapy could help her find this cause. 

	 According to her therapist, her complaints met the symptoms of post-traumatic 

stress disorder, although Emma had no memory of a specific traumatic incident. Most 

individuals experience at least one traumatic event at some point in their lives (Benjet et 

al., 2016). Experiencing a traffic accident, sudden loss of a relative or close friend, or sexual 

abuse are all examples of traumatic incidents that someone might suffer from in their life. 

These traumatic incidents are likely to affect one’s mental health and daily functioning. If an 

individual is not able to cope with the traumatic incident, acute stress disorder emerges. If 

these symptoms persist over time, an individual might develop post-traumatic stress disorder 

(PTSD). 

	 The therapist decided to target a vague childhood memory of a family trip by using 

Eye Movement Desensitization and Reprocessing (EMDR; Shapiro, 2002) as a therapeutic 

intervention. After several EMDR sessions, Emma recalled vivid memories of sexual abuse 

by her uncle. She did not have these memories before therapy. The therapist continued 

the EMDR therapy, until Emma’s distress on this image reached zero. Emma attributed her 

symptoms to this traumatic memory and felt better after completing EMDR therapy.

	 Emma decided to confront her uncle about the alleged sexual abuse memory she 

discovered during therapy. Her uncle denied, but Emma did not believe him. She decided 

to file an official complaint against her uncle and the case entered the legal arena. As in 

most cases like these, no objective evidence regarding the alleged sexual abuse is present. 

Therefore, the judge had to solely rely on Emma’s statements. A central question that arose 

concerned the reliability of her statement: how authentic is the memory of alleged sexual 

abuse? Or could it be that the memory is the result of the treatment intervention?

Recovered Memory Debate
Emma is a canonical example of a case in which the validity of a memory is questioned by the 

court. Cases like these were at the centre of a heated debate within the psychological field and 

beyond. That is, in the beginning of the 1990s, many individuals claiming to have recovered 

memories of childhood sexual abuse (CSA) during therapy filed an official complaint with the 

police, which (in some cases) led to legal proceedings. At that time, the authenticity of these 

1 Fictitious name for privacy reasons, case derived from clinical practice.



14

Chapter 1

traumatic memories was oftentimes questioned. Typically, individuals received psychological 

therapy for other psychological complaints and at the start of treatment did not have any 

traumatic memories concerning CSA. However, after multiple therapeutic sessions, they 

started to recover memories about the abuse (Loftus, 1993). Two main positions characterized 

this debate: the repressed memory account versus the false memory account.

	 Repressed Memory Account. Many clinicians asserted that the recovery of such 

memories took place because the memory of the traumatic event was initially repressed 

and by means of therapy could be accurately retrieved (i.e., the repressed memory account; 

Brown, Scheflin, & Whitfield, 1999). The idea here was that special defence mechanisms 

blocked traumatic memories out of consciousness (Spiegel, 1997). As a result, individuals 

were incapable to remember the traumatic event, until it was psychologically safe for them 

to do so. This would happen automatically and selectively: only the most traumatic memories 

would be blocked. If it was safe for the individual to recall the traumatic memory, the memory 

itself would be completely intact (Crews, 1995; Wessel et al., 2017). This view has its origin in 

the work of Freud (1954). Evidence for repression comes from retrospective memory studies. 

For example, Briere and Conte (1993) surveyed 450 adults who said to have memories of 

abuse. Some of the participants (59.3%, n = 267) claimed to have no memories of the abuse 

for a certain period of time. A major drawback of such studies is the lack of validation of the 

abuse and lack of assessment of how the memory was retrieved (Loftus & Davis, 2006).

	 Many academics, on the other hand, stated that traumatic experiences are 

generally well remembered (Goldfarb et al., 2019; Holland & Kensinger, 2010; McNally, 

2003; Peace & Porter, 2004). For example, from scientific case studies (see e.g., Bidrose & 

Goodman, 2000; Leander, Christianson, & Granhag, 2007; Goodman et al., 2003; Orbach & 

Lamb, 1999; Weede Alexander et al., 2005), it becomes clear that traumatic events are not 

repressed but well recollected. In such studies, victims’ statements could be compared with 

objective evidence (e.g., audio, photo, or video material) of the abuse as well as witness and/

or perpetrator statements. The victims’ statements were highly accurate (around 80%) and 

most of the details pertained to central elements (i.e., related to the sexual abuse). Details 

that were omitted by the victims were often a result of feelings of shame, not because they 

were unable to remember.

	 False Memory Account. Many memory scholars argued that memories recovered 

in therapy do not reflect authentic events, but might be false memories (i.e., memories of 

events/details that the individual did not experience; Loftus, 2005). For example, in some 
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cases, they argued that the therapist believed in the concept of repressed memories and 

perhaps falsely suggested that the patient experienced CSA. Studies have found evidence to 

suggest that (im)plausible events can be implanted in individuals’ minds, such as ritual abuse 

(Shaffer & Cozolino, 1992) and alien abduction (Otgaar, Candel, Merckelbach, & Wade, 2008; 

this study included children). Furthermore, a number of individuals who initially recovered 

memory of sexually abuse retracted their claims (Loftus & Davis, 2006). Several studies 

examined how these patients created and later retracted their traumatic memories (De 

Rivera, 1997; Lief & Fetkewicz, 1995; Ost, Costall, & Bull, 2001, 2002). The majority of these 

individuals was in therapy for depression and recovered their memories of abuse during 

therapy. When they expressed their doubts concerning the authenticity of these memories, 

their therapists explained that such doubt is common (Ost et al., 2002). Reasons to retract 

their claims were related to the quality of the memory: it was either too clear and vivid or too 

vague and dreamlike (Lief & Fetkewicz, 1995; Ost et al., 2002).

	 This does not mean that all traumatic memories recovered in therapy are false 

memories. Two types of recovered memories have been identified (Schooler, 2001). The first 

type concerns traumatic memories that are gradually recovered during therapy. Oftentimes 

the recovery is assisted by means of suggestive therapeutic interventions (e.g., hypnosis, 

guided imagery; Lilienfeld, 2007). The second type refers to spontaneous recovered memories 

that take the form of a sudden recall of traumatic memories outside a therapeutic context. 

Here, it is possible that confrontation with a stimulus that is closely linked to the abuse 

(contextual reinstatement; for example, exposure to a playground), remind the individual of 

the traumatic event (e.g., abused in the playground). Individuals with spontaneous recovered 

memories tend to underestimate prior recall attempts of the traumatic event (Brenneis, 

2000; Fivush & Edwards, 2004; Merckelbach et al., 2006, Study 3; Raymaekers, Peters, 

Smeets, Abidi, & Merckelbach, 2011). To illustrate this, in one experiment, 15 individuals who 

claimed they had recovered memories of CSA had to indicate how vivid their memories were 

about presented childhood events (Merckelbach et al., 2006). After an hour, they completed 

another questionnaire that contained a few items that were presented to them in the first 

questionnaire. In this second questionnaire, they were asked when they recalled the specific 

childhood event (e.g., one hour or less ago or several years ago). The recovered memory 

individuals erroneously claimed that the last time they recalled the event was a year ago. 

This finding suggests that they tended to overlook recent recall attempts. However, one 

cannot state that memories recovered during therapy are, per definition, false memories. 
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A third interpretation proposed the idea that some recovered memories can reflect truly 

experienced events.

	 Third Interpretation. Because the repressed memory side of the debate lacks 

scientific foundation, and the false memory account could not explain recovered memories 

that are authentic, a third interpretation has been postulated (McNally & Geraerts, 2009). 

This account attempts to explain the emergence of authentic memories without ignoring 

the possible existence of false memories. For example, in some cases, individuals might not 

have experienced the traumatic event as traumatic at the time when the trauma occurred 

(Clancy, 2010; Loftus & Davis, 2006). The lack of traumatic impact at the time, but realization 

of the impact later in life, might be the reason why individuals come to believe in repressed 

memories. This lack of impact might be due to lack of understanding when the event 

happened during childhood, because the individual was simply too young to understand 

what truly happened. Hence, the event was not experienced as traumatic. Due to reminders 

(e.g., contextual cues) later in life, the memory can come to mind. The recollection can be 

accompanied by shock, because now the individual is able to understand the impact of the 

event, which leads to a reinterpretation of the event (Raymaekers, Smeets, Peters, Otgaar, & 

Merckelbach, 2012).

	 Some authors who were sceptical of repressed memories claimed that the recovered 

memory debate was over (e.g., Barden, 2016; McHugh, 2003; Paris, 2012). However, there 

are several strong indicators that this debate is alive and well, in clinical, legal and academic 

settings (Otgaar, Howe, Patihis, et al., 2019). For example, recent survey studies have indicated 

that may clinicians continue to believe in the controversial topic of repressed memories 

(Patihis, Ho, Tingen, Lilienfeld, & Loftus, 2014; Ost, Wright, Easton, Hope, & French, 2013; 

Otgaar, Howe, Patihis, et al., 2019). A therapist who has strong beliefs in the existence of 

repressed memories can suggestively search for such memories in patients. However, human 

memory (including traumatic memory) is reconstructive (McNally, 2005). This means that 

during every retrieval attempt, memory errors may arise and as a result, memory changes 

even for negative and traumatic experiences. Such experiences play a central role for patients 

diagnosed with post-traumatic stress disorder.

Posttraumatic Stress Disorder
Following the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-

5; American Psychiatric Association, 2013), eight criteria must be met for an individual to 
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be classified with posttraumatic stress disorder (PTSD). Criterion A states that the individual 

was exposed to a life threatening or traumatic event. Furthermore, patients with PTSD 

are thought to suffer from memory-related symptoms such as intrusions (i.e., recurrent, 

involuntary, and distressing recollections of the traumatic event) and flashbacks (i.e., 

dissociative reactions in which the individual feels as if the traumatic event is recurring) after 

exposure to trauma (Criterion B). Also, trauma related stimuli are avoided (Criterion C) and 

the individual experiences negative cognitions and emotional numbing (e.g., “It is all my 

fault”; Criterion D). The individual has alterations in arousal (e.g., irritability) and reactivity 

(e.g., hypervigilance; Criterion E). Lastly, the symptoms must last for more than one month 

(Criterion F), the symptoms impair daily functioning (Criterion G), and are not caused by 

medication, substance use, or other illness (criterion H).

	 As implied by the DSM-5 criteria, patients with PTSD experience memory problems. 

They tend to have a bias towards enhanced recall of the traumatic event (i.e., intrusions; 

Buckley, Blanchard, & Neill, 2000). These memories can be vivid and long lasting (e.g., Brown 

& Kulik, 1997; Rubin & Kozin, 1984) or vague, lacking details and error prone (e.g., Koss, 

Figueredo, Bell, Tharan, & Tromp, 1996; Loftus & Burns, 1984). As described above, another 

notable memory related symptom of PTSD are flashbacks. These are dominated by sensory 

details (e.g., vivid images or sounds). The traumatic event seems to be unfolding in the 

present, rather than in the past. 

	 One of the most popular interventions to treat PTSD is Eye Movement Desensitization 

and Reprocessing. Patihis and Pendergrast (2019) found that some individuals who received 

EMDR therapy indicated that their therapist discussed repressed memories with them. But 

what do we know about this intervention? And can it be the case that EMDR increases the 

risk to produce memories of events/details that the individual did not experience (i.e., false 

memories; Loftus, 2005)? Below, I will explain the phenomenon of false memory and EMDR 

in more depth.

False Memory Formation
Our memory plays a critical role in our daily life. Our memory helps us in remembering names, 

remembering plans for the day, recalling our grocery list, etc. However, not all memories are, 

per definition, authentic. Individuals can produce false memories (i.e., memories of events/

details that the individual did not experience; Loftus, 2005) as well. Arguably, false memories 

can have practical implications for the legal field. For example, false memories can have 
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serious consequences when they appear in the testimony of an eyewitness or victim (Howe & 

Knott, 2015). Specifically, an individual might falsely remember that she2 was sexually abused 

when she was a child, and such false memories might lead to false accusations that may 

result in wrongful convictions (Saks & Koehler, 2005).

	 Because of the legal implications that such false memories might have, a plethora of 

studies have been devoted to investigate the creation and factors underlying the creation of 

false memories. Across these studies, a wide variety of methods, also called (experimental) 

paradigms, have been used to (experimentally) induce false memories in a laboratory setting. 

However, limited evidence has been found that performance on one false memory task (e.g., 

DRM word lists) predicts performance on another false memory task (e.g., misinformation 

acceptance; Bernstein, Scoboria, Desjarlais, & Soucie, 2018; Patihis, Frenda, & Loftus, 2018). 

Furthermore, individual differences (i.e., personality traits) do not seem to strongly predict 

memory susceptibility across these tasks. It was for this reason that Patihis (2018) argues that 

there is no specific false memory trait, but rather that all individuals are prone to create false 

memories.

Paradigms to Study Suggestion-Induced False Memories
Because of the suggested sexual abuse claims during the recovered memory debate, 

memory researchers have examined how suggestion can shape memory. In the false memory 

literature, several paradigms have been developed to gain insight into the formation of 

suggestion-induced false memories. These paradigms aim to study (1) the incorporation of 

incorrect details (i.e., misinformation paradigm), (2) the integration of complete fictitious 

events (i.e., implantation paradigm); and (3) the influence of peers/authorities (rumor-

mongering paradigm). As the first two aims (and paradigms) are most relevant for the current 

dissertation, they will be discussed in detail below.

	 Misinformation Paradigm. The misinformation paradigm (Loftus, 2005; Loftus, 

Miller, & Burns, 1978) employs a three-phased procedure. In the first phase, participants 

witness a mock crime or view a video about a theft. Hereafter, during the misinformation 

phase, participants are presented with misinformation in the form of a narrative or 

suggestive questions (e.g., asking what weapon the culprit was carrying, even though there 

was no weapon present). In the final phase, participants take a memory test in which they 

are asked what they can remember about the stimuli. A significant minority of participants 

fall prey to the misinformation and incorporate it in their memory reports. This is known 

2 Where only “she” is written, I also mean he or gender neutral individuals, 
here and elsewhere throughout the manuscript.
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as the misinformation effect (Loftus, 2005; Frenda, Nahleen, Strange, & Takarangi, 2020; 

Nichols, & Loftus, 2011; Zaragoza & Mitchell, 1996; Zaragoza, Belli, & Payment, 2006). The 

misinformation effect can lead to poorer memory for the original experienced event and/

or incorporation of misinformation into the original event memory (Blank & Launay, 2014; 

Leding & Antonie, 2019).

	 In one of the first demonstrations of the misinformation effect, Loftus and colleagues 

(1978) presented slides of a car accident to their participants. Participants saw a slide in 

which a red car stopped at a stop sign. In a follow-up questionnaire, half of the participants 

were asked whether another car passed the red car while it stopped at the stop sign. For 

the other half of participants, the stop sign was replaced with a yield sign. Thus, these 

participants received misinformation. In a final recognition test, participants were presented 

with pairs of slides and were asked to indicate which slide they saw. More than half (59%) of 

the misinformed participants remembered the wrong slide (i.e., yield sign), against 25% of 

the control participants, thereby demonstrating a misinformation effect (see also McCloskey 

& Zaragoza, 1985).

	 Time seems to be an important factor of misinformation acceptance. Misinformation 

is more likely to be accepted after a period of time (Loftus et al., 1978). The memory of the 

original event weakens over time and as a result, it is likely that the misinformation is not 

noticed. In addition, the longer the interval between the presentation of misinformation and 

the memory test, the more likely it is for misinformation to be reported (Higham, 1998).

	 In general, young children are more susceptible to the misinformation effect than 

older children and adults (Ceci & Bruck, 1993; but see Otgaar, Howe, Merckelbach, & Muris, 

2018). In addition, reporting of misinformation has been shown to be negatively related 

to intelligence in some studies (i.e., higher IQ scores were related with less reporting of 

misinformation; Eisen, Quas, & Goodman, 2002; Zhu et al., 2010), while others could not 

find such associations (Powers, Andriks, & Loftus, 1979; Salthouse & Siedlecki, 2007). Poor 

memory capacity may also lead to increased susceptibility as source memory errors (see 

below) are more likely to occur (e.g., Jaschinski & Wentura, 2002; Peters, Jelicic, Verbeek, 

& Merckelbach, 2007; Zhu et al., 2010). Perceptual talents (i.e., stronger abilities to imagine 

visual images) might be an explanation for the endorsement of misinformation. Drivdahl and 

Zaragoza (2001) presented a video of a burglary to their participants. A week later, participants 

read a narrative of the scenes they had seen containing misinformation and took a memory 

test. Some of the participants were asked to elaborate on perceptual details of the scenes. 



20

Chapter 1

Two days later, they underwent a source memory test. Participants who were encouraged to 

elaborate on perceptual characteristics of the misinformed details were more likely to claim 

they remembered, for example, a ring being stolen, while no jewelry was taken (see also 

Cann & Katz, 2005; Eisen, Gomes, Lorber, Perez, & Uchishiba, 2013; Tomes & Katz, 1997).

	 Misinformation can have disastrous consequences in the legal arena. Not only can 

it alter memory for details, it can also distort memory of faces (Morgan, Southwick, Steffian, 

Hazlett, & Loftus, 2013), which can influence lineup performance (Cochran, Greenspan, 

Bogart, & Loftus, 2016). Consequently, an innocent individual might be identified as the 

perpetrator, thereby contributing to false accusations (Loftus, Doyle, & Dysart, 2013). Though 

the misinformation paradigm elicits subtle false memories of details, autobiographical false 

memories of entire events can also be suggestively elicited.

	 Implantation Paradigm. The implantation paradigm can be seen as an extension 

of the misinformation paradigm. In the implantation paradigm, entire fictitious events are 

inserted into memory (Hyman & Billings, 1998; Hyman, Husband, & Billings, 1995; Loftus & 

Pickrell, 1995). Specifically, in a typical implantation experiment, participants are interviewed 

about some childhood events. Unknown to the participants is that the experimenter 

has fabricated one of these childhood events. This childhood event is checked with the 

participant’s parent(s) to confirm that the event is, indeed, not part of the autobiography of 

the participant. Participants are suggestively informed that their parents told the researchers 

about these events. Over the course of multiple interviews, the participants attempt to recall 

everything they remember about these events. Scoboria and colleagues (2017) used a scoring 

system to code memory transcripts of eight implantation studies (total N = 423). Using this 

coding system, 30.4% of the reports were found to be vulnerable to these suggestions; here, 

participants falsely remembered the nonexperienced event as happening to them in their 

childhood (Scoboria et al., 2017).

	 Loftus and Pickrell (1995) were the first attempting to implant false memories in 

participants. In their experiment, they suggestively interviewed participants about the false 

event that they were lost in a shopping mall when they were five years old. A quarter of 

participants (n = 6) created implanted false memories for the suggested event and provided 

additional event-related details. To implant false memories, other studies have used fake 

photographs of, for example, a hot air balloon ride (Wade, Garry, Read, & Lindsay, 2002).

	 Several factors can increase the acceptance of an implanted false memory. For 

example, the suggested event needs to be plausible. Pezdek, Finger, and Hodge (1997) 
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presented their participants with two childhood events: lost in a shopping mall and receiving 

an enema. None of the participants claimed to have received an enema, whilst 15% (n = 3) 

claimed to have been lost in a shopping mall when they were little. However, some researchers 

have been successful in implanting bizarre events (e.g., having a cup of tea with Prince 

Charles; Strange, Sutherland, & Garry, 2006; a UFO abduction; Otgaar et al., 2009) with the 

help of pictures or fake news articles. Script knowledge (i.e., prior event knowledge; Fivush, 

1997) seems to affect false beliefs (Scoboria, Mazzoni, Kirsch, & Jimenez, 2006), though this 

is limited to how familiar a certain event is (Pezdek, Blandon-Gitlin, Lam, Hart, & Schooler, 

2006). The valence (i.e., emotional aspect) of the event also increases the likelihood to accept 

the suggested detail or event. The relationship between valence and false memories will be 

discussed below.

Paradigm to Study Spontaneous False Memories
False memories can also occur without external suggestions as is used in the paradigms 

described above. Such false memories are also called spontaneous false memories (Brainerd 

et al., 2008). The Deese/Roediger-McDermott paradigm is one of the most frequently used 

methods to induce spontaneous false memories.

	 Deese/Roediger-McDermott Paradigm. The Deese/Roediger-McDermott (DRM; 

Deese, 1959; Roediger & McDermott, 1995) paradigm is often used to elicit spontaneous 

false memories. In a typical DRM study, participants read word lists containing associated 

words (e.g., blood, police, gun, etc.) that are all related to a non-presented word, also known 

as the critical lure (i.e., murder). Participants are instructed to memorize the words. Next, 

they are asked to freely recall words that were presented and/or are given a recognition test 

including presented, related, unrelated, and critical lure words. A robust finding is that many 

participants falsely remember and/or recognize the critical lure (Gallo, 2006; 2010). Instead 

of word lists, researchers have also used stories or videos with associatively related details 

(Dewhurst, Pursglove, & Lewis, 2007; Otgaar, Howe, Peters, Sauerland, & Raymaekers, 2013).

	 Regarding individual differences, it was argued that adults were less prone to 

spontaneous false memories than children (Balota et al., 1999; Butler, McDaniel, Dornburg, 

Price, & Roediger, 2004; Gallo, Bell, Beier, & Schacter, 2006; Kensinger & Schacter, 1999). 

However, a developmental reversal effect has been found, showing that young children 

are less susceptible to create spontaneous false memories than older children and adults 

(Brainerd, Reyna, & Ceci, 2008; Otgaar, Howe, Muris, & Merckelbach, 2019). An explanation 
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for this effect is that children have less background knowledge and therefore make fewer 

associations between concepts. The older one gets, the more knowledge one obtains. As a 

result, the likelihood to form spontaneous false memories based on associations increases. 

As for suggestive false memories, the valence of stimuli also influences the production of 

spontaneous false memories.

Valence and False Memories
The majority of legal cases concern negative events, and therefore it is of utmost importance 

to understand whether the emotional aspect of an event (i.e., valence) can influence false 

memory formation. As described above, traumatic memory is reconstructive (McNally, 2005). 

In general, individuals pay more attention to negative than neutral events (Kaplan, Van Damme, 

Levine, & Loftus, 2016). Therefore, negative events are well remembered compared with neutral 

events (Bidrose & Goodman, 2000; Bradley, Greenwald, Petry, & Lang, 1992; Cahill & McGaugh, 

1995; LaBar & Phelps, 1998; Leander et al., 2007; Orbach & Lamb, 1999; Talmi, Luk, McGarry, 

& Moscovitch, 2007). Due to increasing arousal, attention narrows to central details at the 

expense of peripheral details (i.e., emotional memory narrowing; Christianson & Loftus, 1991). 

	 Negative Suggestion-Induced False Memories. For suggestion-induced false 

memories, negative misinformation has been shown to be more easily reported than neutral 

misinformation (Bookbinder & Brainerd, 2016; Otgaar, Candel, & Merckelbach, 2008; Van 

Damme & Smets, 2014). For example, Porter, Spencer, and Birt (2003) presented negative, 

positive, or neutral photographs to their participants. Half of the participants were exposed 

to misleading questions. At the end of the study, participants had to take a recall test. 

Results demonstrated that negative stimuli enhanced misinformation reporting (80%, n = 24) 

compared with neutral (40%, n = 12) and positive (40%, n = 12) material.

	 Regarding implantation studies, Laney and Loftus (2008) were able to implant 

a negative memory of being hospitalized overnight and to have witnessed a violent fight. 

Shaw and Porter (2015) presented a false event (i.e., having engaged in a criminal act) to 

their participants. After three suggestive interviews, including imagination techniques and 

familial confirmation, the majority of the participants (73%, n = 44) claimed to remember the 

committed crime and were able to provide a detailed account. However, a different coding 

scheme was used in this study than usual, nor did the authors distinguish between false 

beliefs and memories. When the memory reports were re-examined, the 73% dropped to 

30% (Wade, Garry, & Pezdek, 2018).
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	 Negative Spontaneous False Memories. As described above, spontaneous false 

memories are frequently examined by means of the DRM paradigm and memory is tested 

by free recall and/or recognition. Negative, arousing DRM lists have been shown to increase 

false recognition levels and decrease true recognition levels, compared with neutral DRM 

lists, whilst for false recall a reversed pattern is found (Bookbinder & Brainerd, 2016; 

Brainerd, Holliday, Reyna, Yang, & Toglia, 2010; Howe, Candel, Otgaar, Malone, & Wimmer, 

2010). Possible explanations (e.g., specific relation between free recall/recognition and gist/

verbatim/associative network) for this finding are unknown and in most studies recognition 

data has been confounded with prior recall.

Theories on False Memories
Several theories aim to explain the occurrence of false memories. The most common theories 

will be discussed below.

	 Discrepancy Detection. According to the discrepancy detection principle (Tousignant, 

Hall, & Loftus, 1986; Loftus, 1992; Leding & Antonio, 2019), if an individual does not detect 

discrepancies between misinformation and the original event, misinformation is more likely 

to be reported. The stronger the memory for the original event, the less likely it is for the 

misinformation to be reported, because it is easier to detect discrepancies between what was 

experienced and suggested. More time delay between the experienced and suggested event 

results in more discrepancy between the two events, thereby increasing the susceptibility to 

acceptance (Leding & Antonio, 2019; Loftus, 1992).

	 Source Monitoring Framework. The Source Monitoring Framework (SMF; Johnson, 

Hashtroudi, & Lindsay, 1993) is mainly used to explain the formation of suggestion-induced 

false memories. It has its origin in research on reality monitoring (Johnson, 1988; Johnson & 

Raye, 1981; Johnson, Kahan, & Raye, 1984). Reality monitoring refers to how an individual 

attributes a memory to an external or internal source (Johnson & Raye, 1981). Memories 

that rely on external sources (i.e., obtained through perceptual processes, for example, 

determining which person said what) have more perceptual information, sensory and 

contextual information, whereas memories that rely on internal sources (i.e., reasoning, 

imagination, and thought processes) provide information on cognitive operations, for 

example, discriminating between thoughts and spoken ideas (Johnson & Raye, 1981).

	 Source monitoring refers to the mechanisms involved in making inferences about 

the source of our memory. A memory can originate from an own experience, imagining an 
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event, watching an event (e.g., on TV), or listening to someone else’s experience. Increases 

in similarities of memories from different sources, for example attributing a rude remark to 

friend X while friend Y was the one who made the claim, will decrease the accuracy of source 

monitoring (Johnson, 1991).

	 According to the SMF, suggestion-based false memories arise when source-

monitoring errors occur. Source attributions are made very rapidly (Lindsay & Johnson, 2000). 

Suggestive false memories occur when thoughts, images and/or feelings from one source are 

attributed to another, incorrect, source (Belli & Loftus, 1994; Gerrie & Garry, 2011; Mitchell & 

Johnson, 2000; Zaragoza, Lane, Ackil, & Chamber, 1997). This misattribution can occur when, 

for example, an imagined event is highly similar to an actual perceived event. For example, 

Johnson, Raye, Wang, and Taylor (1979) instructed participants to imagine a photo. The more 

times they performed this imagination, the more they thought they actually saw the photo 

(see also Henkel, Franklin, & Johnson, 2000; Johnson, Foley, & Leach, 1988).

	 Fuzzy Trace Theory. Fuzzy Trace Theory (FTT; Brainerd & Reyna, 2002; Brainerd et 

al., 2008) postulates that individuals store memories along two traces: verbatim and gist 

traces. The verbatim trace includes surface components of experiences (e.g., seeing a golden 

retriever). The gist trace is involved in understanding the overall meaning of an experience 

(e.g., seeing a dog). Retrieval of verbatim traces results in suppressing the formation of false 

memories. Gist retrieval, on the other hand, induces the recollection of false events that 

share the same meaning with the original event (Brainerd et al., 2008).

	 The FTT predicts that the susceptibility to spontaneous false memories increases 

when verbatim traces are impossible to retrieve. Verbatim traces fade quickly over time and 

individuals then will rely on gist traces to retrieve memories. False memories will occur when 

gist traces lead to erroneous inferences (Brainerd et al., 2008).

	 Association Activation Theory. An alternative theory to explain the production 

of spontaneous false memories is the Association Activation Theory (AAT; Howe, Wimmer, 

Gagnon, & Plumpton, 2009; Otgaar, Howe, Muris, & Merckelbach, 2019). Similar to Activation 

Monitoring Theory (AMT; Roediger, Balota, & Watson, 2001) and Semantic Network Theory 

(Collins & Quillian, 1969), AAT derives its tenets from spreading activation models. That is, AAT 

stipulates that our memory consist of networks. During the encoding of an event, spreading 

activation will occur: the processing of a word activates a so-called node in one’s knowledge 

base. Subsequently, this activation spreads to surrounding theme nodes (Collins & Loftus, 

1975). As a result, some nodes are activated because of their link with the presented items. 
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These nodes were not presented, but related to the original event. The activation of such 

concepts can lead to the production of spontaneous false memories. Because knowledge 

increases with age, adults are more likely to make automatic associations and are more 

susceptible to create spontaneous false memories (Howe et al., 2009; Otgaar, Howe, Muris, 

& Merckelbach, 2019). AAT postulates that an increase in true memories goes along with an 

increase in false memories.

	 Associative strength seems to play an important role in the formation of spontaneous 

false memories. The strength of the list items (e.g., bed, pillow, rest) to the critical lure 

(sleep) is known as backward associative strength (BAS; Howe et al., 2009). BAS and forward 

associative strength (FAS; the associative strength from critical lures to studied items) are 

herald to false memory production (Gallo & Roediger, 2002; Roediger, Watson, McDermott, & 

Gallo, 2001). The higher the BAS and FAS, the more likely it is that a false memory is created.

Theories on PTSD
Multiple theories have been put forward to explain how individuals develop PTSD. Older 

theories such as information processing theories (Foa, Steketee, & Rothbaum, 1989) and the 

anxious apprehension model (Jones & Barlow, 1990) have become obsolete due to accruing 

scientific evidence. More recent theories on PTSD will be discussed below.

	 Emotional Processing Theory. In this theory, pre-trauma knowledge plays a central 

role (Foa & Riggs, 1993; Foa & Rothbaum, 1998). For example, individuals who have fixed 

pre-trauma views would be more vulnerable to PTSD. These views could be positive (e.g., 

“I am extremely safe”), which would be contradicted by the traumatic event, or they could 

be negative (e.g., “The world is extremely dangerous”), which would be confirmed by the 

traumatic event.

	 Dual Representation Theory. Another influential view is that traumatic memories 

are stored along two memory systems. According to Brewin, Dalgleish, and Joseph (1996), 

these two memory systems operate in parallel. The verbally accessible memory (VAM) system 

contains information about the situation, the emotional reaction to it and the perceived 

meaning of the event and integration of the information within one’s autobiographical 

memory (Brewin et al., 2010; Pearson et al., 2012). The VAM represents the conscious 

experience of the traumatic incident. The situational accessible memory (SAM) contains 

detailed information that comes from (unconscious) perceptual processing and bodily 

responses (e.g., heart rate) and is associatively organized. This system can be involuntary 
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triggered by internal or external cues (Brewin & Holmes, 2003; Brewin, Gregory, Lipton, & 

Burgess, 2010; Pearson, Ross, & Webster, 2012). The SAM will be represented in detailed 

flashbacks.

	 Cognitive Model. According to the cognitive model of Ehlers and Clark (2000), 

individuals develop PTSD when the processing of the trauma leads to feelings of threat for 

future events, while the traumatic event lies in the past. This can result from negative appraisals 

(e.g., “nowhere is safe”) and a strong sensory memory system and poor contextualisation 

memory system. These negative appraisals arise because of the thought processes during the 

traumatic events and prior beliefs about the event. It is argued that the emotional reaction 

during the trauma itself shifts from conceptual to sensory processing, which are called peri-

traumatic influences (see e.g., Bourne, Frasquilho, Roth, & Holmes, 2010; Halligan, Michael, 

Clark, & Ehlers, 2003). Conceptual processing focuses on the meaning of the situation, 

organizes the information, and aims to place it in context. This system integrates the traumatic 

memory within one’s autobiographical memory. The sensory processing leads to perceptual 

priming and memories that are hard to retrieve intentionally (Ehlers & Clark, 2000). Due to 

this shift during the traumatic event, eventually, intrusion frequency increases.

PTSD and False Memories
As described above, negative stimuli can enhance false memory susceptibility. Following 

the dual representation theory and the AAT, one could assume that due to reliance on the 

associatively organized sensory system, associative nodes could become incorrectly activated. 

As a result, an individual could remember an event as more traumatic than it originally has 

been. Strange and Takarangi (2012) examined this type of escalation and presented their 

participants with a car crash video. During a recognition test (including old, new and missing 

video clips), participants were asked to indicate whether they had seen the clips or not. 

Participants claimed to have seen missing clips. This distortion was stronger for traumatic 

than less traumatic details, indicating that they remembered more traumatic details than 

were actually present at the scene.

	 Results on the relationship between PTSD and false memory production are 

inconsistent. A link between PTSD and higher false memory levels was found in some studies 

(e.g., Moradi et al., 2015), but not in others (e.g., Dasse, Juback, Morisette, Dolan, & Weaver, 

2015). Goodman and colleagues (2011) presented participants who have a history of CSA 

with neutral, negative, and CSA-related DRM word lists. For free recall, negative and CSA DRM 



27

�'���v���Œ���o���/�v�š�Œ�}���µ���Ÿ�}�v

C
ha

pt
er

 1

word lists resulted in the highest false recall levels. For false recognition, the opposite pattern 

surfaced. In addition, greater PTSD symptomatology was related to higher false recall levels. 

Otgaar, Muris, Howe, and Merckelbach (2017) looked at all false memory studies including 

participants with mental health problems (e.g., PTSD, history of trauma, depression) and 

found that PTSD was linked with increased false memory levels for negative DRM word lists 

when the words were associated to the experienced trauma.

Treatment of PTSD
A number of psychological interventions are available to treat PTSD. For example, trauma-

focused cognitive behavioral therapy is an intervention that uses cognitive and behavioral 

techniques and exposure approaches (see e.g., Cohen, Mannarino, & Deblinger, 2017; 

Mavranezouli et al., 2020). Nowadays, one of the most popular interventions to treat PTSD 

is Eye Movement Desensitization and Reprocessing, which is the main focus of the current 

dissertation.

Eye Movement Desensitization and Reprocessing
Francine Shapiro (1989) discovered Eye Movement Desensitization (EMD) when she was 

walking through a park. Shapiro noticed that recurring, distressing thoughts were suddenly 

disappearing when her eyes were automatically moving from tree to tree. Shapiro speculated 

that the decrease of distressing thoughts arose because of the saccadic movement of her 

eyes while she held the distressing memory in her consciousness. Following this serendipitous 

discovery, Shapiro applied the EMD procedure in her own practice to patients with traumatic 

memories and the procedure seemed to successfully desensitize their traumatic memories.

	 EMDR Protocol. In subsequent years, EMD developed into Eye Movement 

Desensitization and Reprocessing (EMDR; Shapiro, 2002), which consists of a multiphasic 

intervention for the treatment of PTSD. The Dutch EMDR protocol (see Figure 1.1 and 

Appendix 1) differs slightly from Shapiro’s original EMDR protocol (Hornsveld, ten Broeke, 

& de Jongh, 2017a,b,c; Hornsveld, ten Broeke, & de Jongh, 2018a,b). In general, in the 

first phases (phases 1 – 3), the patient is screened and a treatment plan is prepared. The 

therapeutic relationship is established as well. The patient’s expectations are set and the 

patient is informed about PTSD symptomatology and the treatment. The therapist and 

patient identify a target image (also called “hot spot”) of the traumatic experience. This is 

an image where the patient experiences the highest level of distress (i.e., measured on the 
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subjective units of distress, SUDs; 0 = not distressful; 10 = very distressful). In the Dutch 

protocol, a therapist can choose between two metaphorical instructions (i.e., video or photo 

instruction) to identify the hot spot.

Figure 1.1 Phases of the Dutch EMDR protocol. In the first three phases, the target image and the negative and 
positive cognition are formulated. Phases 4 - 6 are focused at the desensitization and reprocessing of the trauma 
by means of working memory taxation (e.g., eye movements). The negative cognition is weakened and the positive 
cognition is strengthened. In the last two phases, the session is evaluated.

	 Then, a cognition linked to this target image is identified. This cognition is hypothesized 

to be the reason why the traumatic memory is currently still distressing (de Jongh & ten 

Broeke, 2016). Four main cognitions are available. Responsibility and guilt occurs when 

a patient feels guilty or has the feeling that he or she did not do enough at the time to 

prevent the event from happening. This cognition is oftentimes seen in victims of sexual 

abuse. Control is evident in victims of violent incidents and refers to a patient feeling helpless 

or powerless. Self-esteem refers to strong, believable, but incorrect, negative beliefs about 

oneself (e.g., “I am not worth it”, “I am stupid”). This cognition is apparent in patients who 
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experienced humiliating experiences (e.g., bullying, neglect). A patient can identify with the 

cognition Safety when he/she feels threatened and overestimates danger. This is seen in 

victims of, for example, car accidents.

	 Hereafter, the negative and positive cognitions are formulated. The negative 

cognition refers to a dysfunctional belief the patient has about him/herself when the 

target image is recalled. For example, for the cognition safety “I am in danger”, or “I am a 

coward”, the negative cognition has to be: (i) about the patient as a person; (ii) dysfunctional; 

(iii) linked to the target image; (iv) currently valid (i.e., the cognition is formed in present 

tense); (v) emotionally charged (de Jongh & ten Broeke, 2016). After the negative cognition 

is established, the positive cognition is formulated. The positive cognition can be seen as 

the goal of the treatment. A positive cognition has to be (i) from a similar thematic content 

domain as the negative cognition; (ii) empowering; (iii) realistic and accessible; (iv) no history 

falsification (i.e., not altering the facts of the trauma/rewriting history); (v) about the patient; 

and (vi) without denials and references to the negative cognition. Examples of positive 

cognitions are: “I did what I could/I am safe/I am worth it”. The credibility of the positive 

cognition is determined by the validity of cognition scale (VoC; 1 = completely unbelievable; 

7 = completely believable).

	 In the following phases (phases 4 – 6), the desensitization and reprocessing take 

place. Here, the patient is asked to recall the target image and has to perform horizontal 

eye movements. The therapist initiates these eye movements by moving the index finger 

horizontally in front of the patient’s visual field. Basically, the patient has to perform a dual 

task, given that (s)he needs to retrieve a target image and simultaneously perform eye 

movements. This procedure is repeated until the SUD that is elicited by the target image has 

decreased to zero. If the SUD does not decline, extra working memory taxation is offered 

(e.g., clicks by means of a headphone, buzzers holding in hands or fingers tapping on knees). 

Hereafter, the therapist aims to strengthen a positive cognition and to weaken the negative 

cognition related to the trauma. During this reprocessing, the patient has to perform the dual 

task once more. This step is repeated until the validity of cognition reaches full credibility (i.e., 

a score of 7). Finally, a so-called body scan is completed. Here, the patient is instructed to 

recall the target image and the positive cognition and to scan the body from head to toe. The 

body scan will expose any remaining bodily sensations related to the positive cognition (e.g., 

resistance).

	 During the last phases (phases 7 – 8), a final evaluation of the therapeutic outcomes 
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will take place (e.g., “What is the most positive you have learned about yourself?”). This 

phase is especially important when the therapy itself is not yet completed. The goal is to 

create a positive state of mind (i.e., empowering state by means of an “I am…” statement) 

when leaving the therapist.

	 Effectiveness of EMDR. In the scientific community (see e.g., Friedman, 1996; 

Herbert et al., 2000; Lilienfeld, 1996; Lohr, Tolin, & Lilienfeld, 1998; McNally, 1999; Muris & 

Merckelbach, 1999), EMDR was viewed with scepticism. One reason for this was that it lacked 

any theoretical foundation. Randomized clinical trials and meta-analyses have, however, 

revealed that EMDR is effective in reducing the distress inherent to traumatic memories. 

More specifically, EMDR was superior to waitlist controls (Bisson & Andrews, 2008; Moreno-

Alcázar et al., 2017; Wilson, Becker, & Tinker, 1995) and was equally effective in treating PTSD 

compared with the generally accepted treatment cognitive behavioral therapy (Bisson et al., 

2007; Moreno-Alcázar et al., 2017).

	 Though accepted in clinical practice, some controversy remained concerning 

the mechanisms underpinning the effectiveness of EMDR and whether performing eye 

movements was, in fact, necessary. Experimental studies examining the effect of EMDR 

typically focus on the eye movement component of the intervention. The canonical 

procedure in laboratory studies is that participants are instructed to retrieve negative 

autobiographical memories and to rate these memories on vividness and emotionality (pre-

test). Next, participants have to perform eye movements or not (i.e., memory recall-only) 

whilst simultaneously retrieving the negative memory. Afterwards, participants have to rate 

their memories on vividness and emotionality (post-test) once more. Lee and Cuijpers (2013) 

conducted a meta-analysis on how eye movements affected negative memories. Fifteen 

clinical trials and 11 laboratory studies that compared the standard EMDR procedure with 

eye movements against EMDR without eye movements were included. The clinical studies 

relied on the SUD and VoC measurements, as explained above. The laboratory studies relied 

on vividness and emotionality ratings. Overall, Lee and Cuijpers (2013) found that for clinical 

trials, the SUDs declined more when eye movements were included than when they were 

not. This between-treatment difference was associated with a medium effect size (Cohen’s d 

= 0.53). EMDR with eye movements also yielded greater increases in the VoC than a similar 

procedure conducted without eye movements (with a large effect size: Cohen’s d = 0.72). In a 

similar vein, the laboratory studies observed larger reductions in vividness and emotionality 

ratings of autobiographical memories following an EMDR procedure with eye movements as 
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compared with a procedure without eye movements. Here, Cohen’s ds were 0.91 and 0.66, 

respectively, which can be interpreted as large and medium effect sizes (see also van den 

Hout & Engelhard, 2012).

	 Cuijpers and colleagues (2020; see below) meta-analysed the therapeutic effects 

of EMDR and focused on short- and long-term decreases in symptomatology. The overall 

conclusion was that short-term beneficial effects are robust, but long-term effects are 

not. A recent network meta-analysis by Mavranezouli and colleagues (2020) analysed the 

effectiveness of several PTSD interventions (e.g., cognitive therapy, exposure therapy, EMDR). 

Although EMDR is thought to be superior to other effective treatments, no differences 

between EMDR and trauma focused cognitive behavioural therapy (TF-CBT) was found in 

reducing in PTSD symptoms (see also Bisson & Andrews, 2008; Ehring et al., 2014).

	 Hypothesized Working Mechanisms of EMDR. A popular belief was that eye 

movements increase the communication between the left and right hemispheres of the brain 

(Gunter & Bodner, 2008; Propper & Christman, 2008). This way, EMDR would enhance the 

retrieval of trauma memories and associated content, which in turn would facilitate processing 

(Propper & Christman 2008). As a result, the ability to remember a traumatic event without 

its negative emotions would improve. As long as the stimulus alternates between left and 

right, it does not matter whether the patient performs eye movements, tactile stimulation, or 

hears beeps. Gunter and Bodner (2008) tested this hypothesis by comparing horizontal eye 

movements with vertical eye movements. When participants recalled a negative memory and 

simultaneously performed horizontal eye movements, the well-known effect occurred: both 

vividness and emotionality ratings decreased. However, the same result was found when 

participants performed vertical eye movements, which contradicts the interhemispheric 

communication theory.

	 Recently, the first biological explanation of the beneficial effect of EMDR was found. 

De Voogd and colleagues (2018) found evidence that eye movements may reduce amygdala 

activity, and that large amygdala deactivation was related to a stronger reduction in negative 

emotions. This deactivation could potentially be a biological explanation of the observed 

effect of EMDR.

	 The working memory (WM) account (Andrade, Kavanagh, & Baddeley, 1997; Gunter 

& Bodner, 2008; van den Hout & Engelhard, 2012) may be a more articulated explanation 

for the effectiveness of EMDR. The WM account stipulates that retrieving a trauma memory 

while simultaneously performing eye movements can be seen as a dual task that taxes WM. 
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The capacity of the WM is limited (Baddeley, 1998) and engaging in two tasks may easily tax 

WM (Andrade et al., 1997). The consequence of dual task performance is that it interferes 

with the full-blown retrieval of negative memories. Thus, according to the WM account, the 

combination of memory retrieval and simultaneously performing eye movements will lead 

to degraded representations – in terms of vividness and emotionality – of trauma memories. 

This is also known as imagination deflation (van den Hout & Engelhard, 2012). As a result, the 

traumatic memory will be less outstanding (i.e., less emotional) and these degraded memory 

representations are subsequently stored during reconsolidation. The effect is also observed 

for positive memories (i.e., positive memories become less positive; Engelhard, van Uijen, & 

Van den Hout, 2010; Hornsveld et al., 2011; van den Hout, Muris, Salemink, & Kindt, 2001). 

On top of that, imagination inflation was also found for other dual tasks that tax WM. More 

specifically, complex spatial tapping (Andrade et al., 1997), vertical eye movements (Gunter 

& Bodner, 2008), drawing (Gunter & Bodner, 2008), attentional breathing (van den Hout, 

Engelhard, Beetsma et al., 2011), playing Tetris (Engelhard, van Uijen, & van den Hout, 2010), 

and subtraction (Engelhard, van den Hout, & Smeets, 2011; van den Hout et al., 2010) all 

seem to produce comparable effects.

	 Van den Hout and Engelhard (2012) proposed an inverted U-shape concerning the 

WM taxation (see also Gunter & Bodner, 2008). That is, too little or too much taxing will have 

no or little effect on the vividness and emotionality of memories. Engelhard, van den Hout, 

and Smeets (2011) found that taxing of the WM increased when a dual task (i.e., subtracting 

while responding to a reaction time task) becomes more complex (subtract in steps of 1, 2, 

and 7). When this arithmetic task was performed while recalling a negative memory, they 

found an inverted U-shape pattern. More specifically, emotionality did not decrease after 

recall-only or recall and complex arithmetic exercises (i.e., subtract in steps of 7), but it did 

decrease after recall and slightly complex arithmetic exercises (i.e., subtract in steps of 2). No 

such pattern was observed for vividness. They concluded that not taxing the WM or taxing 

it too heavily does not change the quality of the memory, thereby providing evidence for 

the inverted U-curve. Van Veen and colleagues (2015) examined whether the speed of eye 

movements would support the inverted U-curve hypothesis. In their second study, participants 

were asked to retrieve negative memories while performing no, slow (0.8 Hz) or fast (1.2 Hz) 

eye movements. Contrary to the inverted U-curve hypothesis, faster eye movements led to 

stronger decreases in vividness and emotionality (see also van Schie, van Veen, Engelhard, 

Klugkist, & van den Hout, 2016). Littel and van Schie (2019), also, found no evidence for the 
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proposed inverted U-curve. Their participants recalled negative autobiographical memories 

while simultaneously performing either complex (subtract in steps of 7), intermediate 

(subtract in steps of 2), simple (subtract in steps of 1) or no counting. More decreases in 

vividness and emotionality were observed in counting conditions with higher WM taxation.

	 Van Veen, van Schie, van de Schoot, van den Hout, and Engelhard (2020) were the 

first to show that the effect of eye movements only lead to memory effects in the short-term. 

Participants recalled a negative autobiographical memory and were asked to rate the memory 

on vividness, emotionality, and distress before and after the intervention (or recall only) and 

24 hrs later. They found the general obtained pattern, that is, the immediate decrease in 

vividness and emotionality, as well as reductions in distress. However, 24 hours later, the eye 

movement condition relapsed, while the decreases in the recall-only condition (i.e., control 

condition) persevered.

	 It is unclear how changes in vividness and emotionality relate to reductions in PTSD 

symptoms (Gunter & Bodner, 2009). In a randomized clinical trial (RCT; Sack et al., 2016), PTSD 

patients were treated with EMDR and randomly assigned to an eye movement, eye fixating or 

no explicit visual condition (i.e., control condition). Symptom changes were measured with 

the clinician administered PTSD scale (CAPS; Blake et al., 1990). No statistically significant 

differences between eye movements versus control condition (Cohen’s d = 2.06) and the 

eye fixating condition versus control condition (Cohen’s d = 2.58) on differences in PTSD 

symptomatology were observed. It may be possible that changes in vividness and emotionality 

are not causally linked to changes in PTSD symptomatology (e.g., intrusions; see van Schie, 

van Veen, & Hagenaars, 2019). Sack et al. (2016) also concluded that eye movements and 

eyes fixating must be equally taxing WM. Van Veen, Kang, and van Schie (2019) examined 

this and found, by using a reaction time task, that performing eye movements taxes WM 

more strongly than keeping one’s eyes fixed. As can be seen, the findings on the relationship 

between eye movements (or control) and working memory capacity are inconclusive.

	 Though the working mechanisms might not be completely understood yet, EMDR 

is now listed as a treatment of choice for PTSD by the National Institute for Health and 

Clinical Excellence and the World Health Organization (Landin-Romero, Moreno-Alcazar, 

Pagani, & Amann, 2018). Even more so, EMDR is used to treat a range of other disorders 

(e.g., eating disorders, addiction) as well. The justification to use EMDR for a plethora of 

other disorders is that traumatic events may play an important role in the formation of these 

disorders (Bloomgarden & Calogero, 2008). However, it is unknown whether EMDR is an 
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effective treatment for these disorders. Hudson, Chase, and Pope (1998) were one of the 

first to examine the effectiveness of EMDR to treat eating disorders. They advised to use 

EMDR with caution, because when EMDR is used to treat an eating disorder, it seems to 

suggest a causal link between the eating disorder and a traumatic experience (Hudson et 

al., 1998). Recently, Cuijpers, van Veen, Sijbrandij, Yoder, and Cristea (2020) examined the 

effectiveness of EMDR for multiple other disorders. In their meta-analysis, 77 randomized 

controlled trials were included, in which the effectiveness of EMDR was compared with a 

control or alternative treatment for mental health problems (e.g., depression, anxiety). For 

PTSD treatment, EMDR was found to be superior to control (large Hedges’ g = 0.93) and 

other treatment conditions (small to moderate Hedges’ g = 0.33). This finding reiterates the 

superiority of EMDR in the treatment of PTSD. However, these studies were heterogeneous (I2 

= 72% and 56%, respectively) and displayed a high risk of bias (e.g., concealment of allocation 

to conditions). When only the studies that had a low risk of bias were included, the superior 

effect of EMDR disappeared (small Hedges’ g = 0.07). For anxiety, EMDR was effective (large 

Hedges’ g = 1.46). For other mental health problems (e.g., obsessive-compulsive disorder, 

schizophrenia), unfortunately, not enough studies were available to draw firm conclusions. 

EMDR may be effective for PTSD in the short run, but long-term effects are unclear. Because 

the quality of the included studies was rather low, and hence no conclusions can be drawn, it 

is not recommended to use EMDR for other mental health problems (e.g., complex childhood 

trauma; Chen et al., 2018).

	 As noted above, in EMDR the traumatic memory is retrieved (while performing eye 

movements) until the subjective vividness and emotionality have declined. This means that 

during every retrieval attempt, details of the memory might change and this might lead to 

memory errors. One such memory error that might arise is the emergence of false memories. 

Therapists do not settle for legal fact-finding during a therapeutic intervention, but for the 

treatment effectiveness. Thus, it should not matter whether the memory is true or false to 

begin with. The patient’s subjective experience of the memory is central to the therapeutic 

session. False memories could even have positive effect, in a sense that they could help the 

patient process the traumatic experience more effectively. Nevertheless, the question is 

whether the therapy itself can make patients susceptible to produce false memories.

	 Divided Attention and False Memories. As said before, simultaneously performing 

eye movements and retrieving a traumatic memory can be seen as a dual task. Studies on 

divided attention during retrieval demonstrate that divided attention negatively influences 



35

�'���v���Œ���o���/�v�š�Œ�}���µ���Ÿ�}�v

C
ha

pt
er

 1

memory. Dudukovic, DuBrow, and Wagner (2009) studied the effect of divided attention 

on memory. Their participants had to study and recognize pictures of objects under full 

attention or divided attention (e.g., simultaneously listening to words) at both encoding and 

retrieval. Their findings demonstrate higher correct recall and lower memory commission 

errors for the full attention condition. This indicates that divided attention during retrieval 

can be harmful for subsequent recollections.

	 Research on divided attention during memory retrieval has indeed shown that 

false memory rates increase (see e.g., Fernandes & Moscovitch, 2000; Knott & Dewhurst, 

2007a,b; Shah & Knott, 2018). In such studies, participants viewed word lists and during 

the retrieval phase, participants in the divided attention condition had to perform a dual 

task (e.g., a random number generator task). Divided attention resulted in overall increased 

false memories, specifically for negative material (Shah & Knott, 2018) and decreased overall 

memory accuracy (e.g., Lozito & Mulligan, 2006). If there is one aspect within EMDR in which 

a patient has to divide attention, it is the eye movement phase.

	 Eye Movements and False Memory. Individuals with mental health problems may 

believe that therapy has the answers to solve their issues (Brainerd & Reyna, 2005) and will 

rely on the experience of their therapist. Considering the legal consequences (e.g., false 

accusations of abuse), it is imperative to obtain knowledge whether a certain therapy, in this 

case EMDR, may elicit false memories.

	 As stated above, traumatic memory is prone to memory errors due to its reconstructive 

nature (McNally, 2005). The dual representation theory states that reliance on the sensory 

system results in flashbacks. Because this system is organized in an associative manner, 

following AAT, it could be assumed that false memories could be produced during this time. Eye 

movements, as used in EMDR, might be an additional risk factor that may make persons more 

prone to create false memories. Eye movements (i.e., reduced vividness and emotionality) 

typically result in the imagination deflation effect (van den Hout & Engelhard, 2012), which 

can mean that the memory of the traumatic event becomes more vague. When memory 

becomes vague and one has to remember the specific event, it is likely that memory gaps will 

be filled in based on associations (as per AAT), gist traces (as per FTT) or misinformation (as 

per discrepancy detection and SMF). As a result, the memory of the traumatic event will be 

distorted (see Figure 1.2).



SMF
[2]

[5]
[1]

[6]

FTT

AAT

[7][3]

[4]

Figure 1.2 Proposed theoretical framework on eye movements as used in EMDR and false memories. [1] An 
individual witnesses a traumatic event and experiences PTSD symptoms. [2] EMDR is the treatment of choice. [3] 
Due to the eye movements, the memory of the traumatic event becomes more vague (i.e., less vivid and emotional). 
Following the false memory frameworks, this can lead to [4] decreased discrepancy between sources of information 
(i.e., SMF and discrepancy detection); [5] the activation of gist traces (i.e., general information) instead of verbatim 
traces (i.e., details; FTT); [6] the activation of related, but incorrect nodes in the knowledge network (i.e., AAT). As a 
result, [7] false details may be recalled.
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	 Literature on potential suggestion-induced and spontaneous false memories effects 

of eye movements, as used in EMDR, is scarce. Laboratory studies mainly focus on the effect 

of eye movements, because this part of the EMDR protocol demonstrated the beneficial 

effect (i.e., reduced vividness and emotionality). For suggestion-induced false memories, 

Parker, Buckley, and Dagnall (2009) presented pictures to their participants and provided 

them with misinformation. Afterwards, they were asked to perform horizontal, vertical, or no 

eye movements. Horizontal eye movements increased true recognition and decreased the 

misinformation effect. However, this might be due to the performance of eye movements 

after the misinformation was presented.

	 Christman, Propper, and Dion (2004; Experiment 2) used the DRM paradigm to 

examine the effect of eye movements on spontaneous false memories. Participants heard the 

word lists and were subsequently asked to perform eye movements or not. Hereafter, they 

performed a free recall task. Eye movements led to fewer false recall, but accuracy during recall 

did not increase compared with the control condition. Parker and Dagnall (2007) used the DRM 

paradigm as well, but participants completed a recognition test. Horizontal eye movements 

increased true memory rates (see also Parker & Dagnall, 2012; but see Matzke et al., 2015) and 

decreased false recognition, compared with the vertical eye movement and control condition. 

Devilly and Brown (2011) also employed word lists and tested their participants’ memory by 

means of a free recall and recognition test. No statistically significant difference in false recall 

between the eye movement and control condition emerged, but the authors did find that 

participants in the eye movement condition had higher true and false recognition rates. 
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	 In three experiments, Nieuwenhuis and colleagues (2013) examined the effect of 

performing horizontal eye movements (Experiment 1), tactile (Experiment 2) or auditory 

stimulation (Experiment 3) on memory retrieval. Participants viewed Dutch words and were 

asked to perform eye movements, tapping, or heard clicks. Hereafter, they were asked to 

complete a free recall test. The eye movement and tactile conditions had higher true and 

lower false recall rates compared with the control condition.

	 The abovementioned studies, however, differ in their procedure (e.g., duration of 

eye movements). More importantly, eye movements were performed after memory recall, 

while during EMDR, memory recall and eye movements are performed simultaneously. Also, 

their theoretical framework was the interhemispheric hypothesis, which has been discarded 

(see above). Thus, these studies do not provide sufficient information on whether eye 

movements as used in EMDR may promote false memories.

Legal relevance of EMDR
Psychological interventions target autobiographical memories and the aim is to alter these 

memories (Phelps & Hofmann, 2019). Not only is traumatic memory reconstructive (McNally, 

2005), the findings described above indicate that memory errors during therapy are likely to 

occur. As false memories might be beneficial in some circumstances (e.g., memories become 

more positive or the individual can process the negative experience more efficiently), this can 

be problematic when such memories enter the legal arena, because it can lead to wrongful 

prosecutions and convictions.

	 In the Netherlands, allegations potentially involving recovered or false memory 

claims are often referred to the Landelijke Expertisegroep Bijzondere Zedenzaken (LEBZ). The 

main task of the LEBZ is to advise the public prosecutor on whether or not to pursue criminal 

investigation. The LEBZ has to be consulted when the police report includes aspects of: (a) 

recovered memories of childhood (sexual) abuse, (b) memories of childhood (sexual) abuse 

before the age of three, and/or (c) ritual abuse (Nierop & van den Eshof, 2010). Experts of the 

LEBZ work independently on the given case file. During a meeting, they will report on their 

findings based on their own expertise. When one perspective has been put forward, a final 

report will be sent to the public prosecutor.

	 The popularity of EMDR is also evident in several LEBZ cases. In the period 2004-

2013, 34 (of the 50) cases included EMDR3. In 14 cases, the role of EMDR in the recovery of 

memories was questionable. More specifically, in some of these cases auditory memories 

3 This was checked with the coordinator of the LEBZ.
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were present, but no images. In eight cases, no memories of sexual abuse were present at 

the start of therapy, but surfaced during EMDR therapy. Though these numbers might seem 

modest, such cases can have serious legal consequences. More specifically, if such cases 

enter the legal arena, there is a possibility that an innocent defendant will be wrongfully 

prosecuted. It is important that victims are taken seriously and feel heard by all parties 

involved (i.e., therapist, lawyer, judge), but it is also important that legal professionals are 

well aware of the false memory potential in cases involving EMDR, if such potential exists.



1987

1990

[2]

2015

2017

[5]

[3]

[4][1]

[6]

Figure 1.3 Background of research question. [1] Recovered memory debate; [2] Development of EMDR; [3] EMDR 
increases in popularity for, among others, PTSD treatment; [4] Popularity of EMDR visible in Dutch legal cases, but 
[5] the sudden occurrence of traumatic memories during/after EMDR reminds expert witnesses of the recovered 
memory debate; which led to [6] the research question of this dissertation is to examine whether EMDR increases 
false memory susceptibility.
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Aims and Outline of Dissertation
The aim of the current dissertation is to examine whether EMDR increases false memory 

susceptibility (see Figure 1.3). To examine this potential, the studies presented in this 

dissertation focused on EMDR therapists’ knowledge about the functioning of memory and 

susceptibility to false memories when performing eye movements used in EMDR. In Section 

I (Chapters 2 and 3), general aspects of EMDR will be discussed. More specifically, Chapter 

2 describes individuals’ expectations after receiving metaphoric instructions (e.g., memory 

works as a video camera or one can have a photographic memory) as used in the Dutch EMDR 

protocol. Chapter 3 presents the results of a meta-analysis on the effect of eye movements 

versus alternative dual tasks on the vividness and emotionality of negative autobiographical 

memories. The label EMDR emphasizes the importance of eye movements. In practice, 

however, alternative dual tasks are used to obtain the same beneficial effect (i.e., reduced 

vividness and emotionality). Section II (Chapters 4, 5, and 6) focuses on the link between eye 

movements, as used in EMDR, and false memories. This section will commence with how 

knowledgeable EMDR practitioners are about the functioning of memory. More specifically, 

Chapter 4 presents the results of a survey of EMDR practitioners about their beliefs about the 
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functioning of memory, including the belief in repressed memories. Chapter 5 presents an 

experimental study testing the susceptibility to suggestive false memories after performing 

eye movements, as used in EMDR. In this way, we could experimentally examine what would 

happen to participants’ memory when they are presented with misinformation (e.g., when 

a therapist would present misinformation). Suppose that a therapist has correct knowledge 

about the functioning of memory and withholds from presenting misinformation, it could still 

be the case that the intervention itself could elicit false memories. With this in mind, Chapter 

6 presents an experimental study that examined the vulnerability to producing spontaneous 

false memories after performing eye movements as used in EMDR. The dissertation ends with 

a discussion of the most important findings in this research and their practical implications 

(Chapter 7).

SECTION I

	 Chapter 2. To identify the target image, Dutch EMDR practitioners can choose 

between two metaphorical instructions: video or photobook metaphor. However, it is 

unknown what type of expectations are elicited with such instructions. In this study, 160 

participants were randomly assigned to either one of the two metaphorical instructions or a 

control instruction and were asked to indicate how vivid and emotional they expect to recall 

the traumatic memory, how credible they found the instruction, and how reliable they would 

evaluate a therapist providing such an instruction. 

	 Chapter 3. Though eye movements are a central component of EMDR, in practice, 

alternative dual tasks are employed during EMDR therapy (e.g., finger tapping). This chapter 

presents the results of a meta-analysis on the effect of eye movements versus alternative 

dual tasks on the vividness and emotionality of negative autobiographical memories. Fifteen 

experimental studies were included in the meta-analysis.

SECTION II

	 Chapter 4. In this study, we examined EMDR practitioners’ beliefs about memory. In 

two survey experiments, we examined their beliefs in correct and controversial statements 

about the functioning of memory. In Experiment 1, 35 mental health students and 12 EMDR 

practitioners rated the authenticity of a fictitious case vignette and provided their opinion on 
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15 memory statements (Ost et al., 2013, Patihis et al., 2014). In Experiment 2, 24 students, 

41 EMDR practitioners, and 35 academics provided their opinion on 18 memory statements 

(Magnussen & Melinder, 2012; Ost et al., 2013; Odinot, Boon, & Wolters, 2015). This survey 

aimed to examine how knowledgeable EMDR practitioners are about the functioning of 

memory. Questionable beliefs about memory could lead to, unintentionally, suggestive 

questioning during a therapeutic session. This is the research question of the subsequent 

chapter.

	 Chapter 5. What would happen if suggestive information would be presented to a 

patient who is treated with EMDR? In this chapter, the susceptibility to endorse misinformation 

in one’s own memory report is examined. Eighty-two participants saw a video depicting a car 

crash. Half of them performed eye movements or held their eyes stationary. Afterwards, all 

participants received misinformation by means of an eyewitness narrative. A recognition test 

was completed to examine the number of correct memories and endorsed misinformation 

items. However, even when there is no misinformation presented to the patient, it is still 

possible that the intervention itself can make individuals prone to create false memories. This 

will be examined in the next chapter.

	 Chapter 6. If an EMDR therapist correctly follows the EMDR protocol and withholds 

from suggestive information/questioning, it might, in principle, still be possible for a 

patient to produce false memories spontaneously. The study in this chapter examined the 

vulnerability to spontaneous false memories after performing eye movements. In Experiment 

1, 72 participants viewed DRM word lists containing negative and neutral associated words. 

They were given a free recall and recognition test immediately after this. In Experiment 2, 68 

participants followed the same procedure, but completed both memory tests 48 hours later. 

During the free recall, half of the participants were instructed to perform eye movements. 

True and false memory rates were measured during the free recall and recognition test. 





SECTION I
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Metaphorical instructions in Eye Movement 
Desensitization and Reprocessing
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INTRODUCTION

People only use 10% of their brain, the polygraph is an accurate measure for deception 

detection, and hypnosis is useful for retrieving memories. These are only a few examples of 

psychological myths that are endorsed by non-trivial percentages of the general population 

(see e.g., Lilienfeld, Lynn, Ruscio, & Beyerstein, 2010; Taylor & Kowalski, 2004). Although 

endorsing such myths might not be harmful for laypersons, it can be perilous if certain 

professionals hold such beliefs. For example, a therapist might adopt the treatment plan in line 

with a controversial belief (e.g., repressed memory), which may be harmful for the patient. 

Therapists might believe in the existence of repressed memories and might actively search 

for the existence of such repressed memories, thereby increasing the likelihood of inducing 

false memories (i.e., memories of an event that did not happen; Loftus, 1993; Otgaar, Howe, 

Patihis, et al., 2019).

	 In the beginning of the 1990s, a heated debate on one specific psychological myth 

(i.e., the existence of repressed memories) dominated the psychological field (Crews, 1995). 

Researchers and clinicians argued about the accuracy of childhood sexual abuse memories 

that surfaced during psychotherapy and did not exist before therapy (i.e., recovered 

memories). Clinicians argued that individuals unconsciously block traumatic autobiographical 

experiences, making them inaccessible for retrieval (i.e., repressed memory). Furthermore, 

they argued that psychotherapy could unblock these memories and recover them (Ceci & 

Loftus, 1994). Researchers argued that the existence of repressed memories has not been 

supported by any empirical evidence. More specifically, one important argument against 

repressed memories was that a wealth of research has shown that traumatic memories are 

well retained and accessible (e.g., McNally, 2003). Furthermore, memory scholars argued 

that the emergence of these memories during therapy could be the result of suggestive 

therapeutic instructions potentially leading to the formation of false memories (Loftus & 

Pickrell, 1995). 

	 To understand whether the belief in repressed memories is a widespread phenomenon, 

several survey studies examined memory beliefs in different groups of professionals, such as 

clinicians. An early study by Yapko (1994) found that around 60% (n = 516) of therapists 

believed in the existence of repressed memories. In a recent overview, it was found that 

when the majority of survey studies are combined, 70% (n = 2305) of clinicians indicated to 

believe in the existence of repressed memories (Otgaar, Howe, Patihis, et al., 2019). More 
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interestingly, in the 1990s this percentage was 61% and increased to 76% from 2010 onwards. 

It thus seems that psychological myths are still widely believed among clinicians. In the current 

study, we were not interested in this pervasive belief, but are focused on the incorrect belief 

that our memory records everything we experience, just like a video recorder (Lilienfeld et 

al., 2010). The question that we raised was what would happen if such a psychological myth 

were embedded in a therapeutic instruction.

	 This question is of interest because the Dutch protocol for Eye Movement 

Desensitization and Reprocessing (EMDR, an intervention to treat post-traumatic stress 

disorder; Shapiro, 1989) includes two psychological myths as an instruction to select a target 

image (so called hot spot), which will become the focus point during therapy. The selection 

of the target image differs from the original EMDR protocol (Hornsveld et al., 2017a,b,c; 

Hornsveld et al., 2018a,b). More specifically, to select the target image, in the Dutch protocol, 

a therapist can choose between two metaphorical instructions, which are known to be 

psychological myths. A therapist can select either a video metaphoric instruction: “You’ve 

just told me how this memory is stored in your mind. Now I am asking you, what presently 

is the most disturbing image of this memory? Play the movie of the memory, pause it, when 

you see the most disturbing image. We are searching particularly for an image with you in it. 

It should not be the image of what you found most disturbing at that time, but what is now, 

at this moment, the most disturbing image to look at, including images that show what could 

have happened, or images that become a part of the movie later on.”(…) “What does this 

image look like?” or a photobook instruction: “Imagine you have a photo album in your head, 

with photos or snapshots that show how you remember this event/incident momentarily; 

it’s possible that you see images of things that did not really happen, but were added to the 

album later on. We are looking particularly for an image with you in it. Which photo is at this 

moment the worst to look at?(...)”What do you see on the photo?” (de Jongh & ten Broeke, 

2016, p. 148, translated by Giuditta Soro in 2013, adapted by Steven Meijer in 2016).

	 The reason why these metaphoric instructions can be problematic, is that patients 

might incorrectly assume that memory works as a video or photo album. Furthermore, 

they might reason that when they retrieve a memory, it should be highly vivid and detailed 

just as a video or photo. The consequence could be that they spontaneously add details 

to their account, which might be false, but give the allure of a vivid and detailed memory 

(see e.g., Houben, Otgaar, Roelofs, Smeets, & Merckelbach, 2020). Although recent survey 

studies have shown that individuals do not endorse former popular psychological myths (e.g., 
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“memory works as a video camera, accurately recording everything that is experienced” or 

“people can have a photographic memory”; Brewin, Li, Ntarantana, Unsworth, & McNeilis, 

2019; Houben et al., 2019), it is intriguing that such psychological myths are included in a 

therapeutic instruction. Although the Dutch EMDR protocol is revised each year based 

on clinical experiences of therapists and scientific results (Hornsveld et al., 2017a), these 

metaphoric instructions are still included in the protocol.

	 The aim of this study was to explore how participants would evaluate such an 

instruction (i.e., on expected vividness and emotionality, therapeutic instruction credibility, 

and reliability of the therapist). Furthermore, we were interested if such an instruction 

influences participants’ beliefs about memory (e.g., the belief in repressed memory). To 

achieve this aim, participants received either the video, photo, or a control instruction 

and were asked to evaluate the instruction accordingly. Next, participants completed a 

memory survey. We expected that the instructions would elicit high ratings of expected 

memory vividness and emotionality. In addition, we expected that the video and photobook 

instruction would heighten the belief in the statements “memory is like a computer/video 

camera, accurately recording events as they actually occurred” and “some people have true 

photographic memories”, respectively.

METHOD

Participants
We recruited 160 undergraduate students (Meanage = 20.18, Standard Deviation = 1.88, range 

17 - 30, 129 women) from a Bachelor’s psychology program. Participants with mental health 

issues (e.g., anxiety or depression) were advised to refrain from participation. All participants 

provided consent and received course credits for their participation. The standing ethical 

committee for the Faculty of Psychology and Neuroscience approved the study. A sensitivity 

analysis showed that with the current sample size and design, a medium effect size could be 

detected (f = 0.25; Faul, Erdfelder, Lang, & Buchner, 2007).

Materials and Procedure
All data and materials are available at the Open Science Framework (https://osf.io/jkv5w). 

The survey was in English and took about ten minutes to complete and was completed 

online by using Qualtrics (Provo, Utah, USA) software. Participants received the link to the 
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questionnaire and completed it at their own pace. Participants were debriefed once the 

questionnaire was completed.

	 Metaphoric Instruction. Participants had to imagine being a patient with 

longstanding emotional problems and in need for therapy. Then they randomly received 

one of the three therapeutic instructions (video instruction n = 53, photo instruction n = 50, 

control instruction n = 57; see https://osf.io/r4xeb) and were asked how they would select 

the video, photo, or memory, respectively. There was no word limit for this answer. The video 

and photobook instruction were derived from de Jongh and ten Broeke (2016). The control 

instruction was based on these instructions as well, but without any mentioning of a video 

or photobook. Instead, the control condition reiterated that human memory does not store 

every experience and that forgetting is normal. All instructions were equally long to prevent 

differences based on length (video: 100 words; photo: 102 words; control: 112 words). 

Participants who received the video instruction needed, on average, 4.5 minutes to report 

their memory, participants who received the photo instruction 6 minutes on average, and 

the control participants needed, on average, 5 minutes to answer how they would select the 

memory. 

	 Thereafter, participants answered four questions pertaining to the therapeutic 

instruction they received. Participants indicated how vivid and emotional they thought 

they would need to recall the trauma image on a visual analogue scale (0 = not very vivid/

emotional; 100 = very vivid/emotional), how credible they found the therapeutic instruction 

(0 = not very credible; 100 = very credible) and how reliable they would consider a therapist 

providing this therapeutic instruction (0 = not very reliable; 100 = very reliable). They also had 

the option to elaborate on the chosen score.

	 Statements about Memory. The questionnaire (see https://osf.io/j7rth) consisted 

of 15 memory-related statements (Houben et al., 2019; Ost et al., 2013; Patihis et al., 2014). 

Two correct statements (e.g., “Memory can be inaccurate”) and 13 controversial statements 

(e.g., “repressed memories of event that did happen can be retrieved in therapy accurately”; 

“even very vivid memories can be false”; “the body may remember trauma outside of 

the mind’s awareness”) were included. Participants indicated their opinion (1 = agree, 2 = 

disagree, 3 = no opinion).
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RESULTS

Metaphoric Instruction. Participants in the video condition who elaborated on how they 

chose the video indicated they would recall a disturbing memory (n = 29) and subsequently 

play it as a movie in their mind (n = 29). A minority (n = 4) found the instruction confusing. 

Participants in the photo condition would choose a memory that was disturbing (n = 37), and 

specifically aimed to recall an actual picture (n = 11). Control participants (n = 26) indicated 

they would select a memory that was most disturbing at this point.

	 Mean VAS scores can be found in Table 2.1 and the respective explanations can be 

found on https://osf.io/dkasc. A one-way ANOVA was performed on vividness, emotionality, 

credibility, and reliability. For vividness, a statistically significant effect of condition emerged 

(F (2,157) = 5.05, p = .008, ŋ²partial =.06). A Bonferroni post hoc test revealed that participants 

in the video condition (Mean = 71.30, Standard Deviation = 16.62) opined to recall the 

trauma more vividly than the photo condition (Mean = 60.80, Standard Deviation = 21.89; 

p = .020). Participants in the video condition (Mean = 71.30, Standard Deviation = 16.62) 

were also more likely to opine to recall the trauma more vividly than the control condition 

(Mean = 61.12, Standard Deviation = 19.39; p = .020). A majority of participants in all three 

conditions who reported high vividness scores (i.e., VAS scores > 60) indicated that a vivid 

memory is necessary to overcome the trauma (i.e., that it is necessary for therapy to report 

many details; video: n = 17; photo: n = 11; control: n = 10). As can be seen from Table 2.1, 

participants in the video condition were inclined to recall the memory more vividly. Photo 

and control participants who reported low vividness scores (i.e., VAS scores < 40) reasoned 

that the memory might be vague or contain false details and as a result they would not report 

a vivid memory (photo: n = 5; control: n = 6).

Video (n = 53) Photo (n = 50) Control (n = 57)
How vivid do you think you need to recall the trauma?* 71.30 (16.62) 60.80 (21.89) 61.12 (19.38)

How emotional do you think you need to recall the trauma? 66.32 (17.64) 60.32 (23.56) 65.00 (22.05)

How credible do you find the therapeutic instruction? 53.58 (23.10) 49.72 (24.73) 55.95 (23.12)

How reliable would you find a therapist providing this thera-
peutic instruction?

55.91 (23.20) 51.40 (24.72) 54.84 (22.06)

Note. Answer scales range from 0 (not vivid/emotional/credible/reliable) to 100 (very vivid/emotional/credible/ 
reliable). * = p < .05.

Table 2.1 Mean Ratings and Standard Deviations (in parentheses) for Vividness, Emotionality, Credibility and 
Reliability per Condition.
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	 There was no statistically significant difference between the photo and control 

condition (p = 1.00). For emotionality, credibility and reliability, no statistically significant 

effect of condition emerged (all p’s > .275). For emotionality, participants who reported high 

VAS emotionality scores mentioned that emotional memories would be beneficial for therapy 

(video: n = 9; photo: n = 6; control: n = 6), but that it is also a normal reaction when recalling a 

traumatic event (video: n = 3; photo: n = 3; control: n = 4). Participants who provided low VAS 

scores reasoned that it is important to prevent that emotions take over or that a patient starts 

reliving the trauma (video: n = 2; photo: n = 3; control: n = 0). As for credibility, participants 

who provided high credibility scores indicated that the instructions seem professional and 

that it would be necessary to trigger the origin of the trauma (video: n = 9; photo: n = 8; 

control: n = 18). Participants who provided low VAS scores said the instructions were too long, 

vague, and confusing (video: n = 6; photo: n = 13; control: n = 6). For reliability, participants 

who provided high scores indicated that therapists itself are reliable (video: n = 10; photo: n 

= 5; control: n = 8). Participants who provided low reliability scores stated that because of the 

unclear instructions, it seemed that the therapist does not know what (s)he is doing (video: 

n = 4; photo: n = 4; control: n = 3).

	 Statements about Memory. Table 2.2 gives an overview of all scores and effect 

sizes. Here, we will highlight some of the most important results reported in Table 2.2. 

Participants agreed with the statement that vivid memories can be false (video: n = 50, 

94.3%, 95% CI [83.4-98.5], photo: n = 47, 94.0%, 95% CI [82.5-98.4], control: n = 54, 94.7%, 

95% CI [84.5-98.6]). A minority of the video (n = 10, 18.9%, 95% CI [9.9-32.4]), photo (n = 16, 

32.0%, 95% CI [19.9-46.8]) and control condition (n = 12, 21.0%, 95% CI [11.8-34.3]) agreed 

with the statement that the more intense the emotion in response to a memory is, the more 

likely the memory is to be accurate. A majority of the video and control condition (n = 40, 

75.5%, 95% CI [61.4-85.8] and n = 37, 64.9%, 95% CI [51.1-76.8], respectively) agreed with the 

statement that repressed memories can be retrieved in therapy accurately. Only about half 

of the participants in the photo condition (n = 28, 56.0%, 95% CI [41.1-69.7]) agreed with this 

statement. More than half of the participants agreed with the statement that some people 

have true photographic memories (video: n = 31, 58.5%, 95% CI [44.2-71.6], photo: n = 31, 

62.0%, 95% CI [47.1-75.0], control: n = 35, 61.4%, 95% CI [47.6-73.7]). Only a few participants 

(n = 2, 3.8%, 95% CI [0.6-14.7], n = 2, 4.0%, 95% CI [0.7-14.9], and n = 3, 5.3%, 95% CI [1.4-

15.5], respectively) agreed with the statement that memory is like a computer/video camera, 

accurately recording events as they actually occurred.
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DISCUSSION

This study explored how participants would evaluate metaphoric instructions used in the 

Dutch EMDR protocol, which are psychological myths concerning the functioning of memory 

(Lilienfeld et al., 2010). Furthermore, participants completed a memory beliefs survey to 

examine whether such an instruction would influence their beliefs on how memory operates. 

Our results showed that all instructions led participants to expect to recall an emotional 

memory. In addition, we found that the use of the video instruction yielded an expectation 

that the recalled memory must be highly vivid. Though a vivid memory is beneficial to 

work on during the EMDR therapy, this expectancy effect could lead to certain therapeutic 

demand characteristics (Kanter, Kohlenberg, & Loftus, 2002). For example, as was evident 

from participants’ elaborations, patients might believe they should report as many details 

as possible, irrespective if they were authentic. Littel, van Schie, and van den Hout (2017) 

claimed that (in)correct knowledge about EMDR’s working mechanism (i.e., performing 

eye movements and simultaneously recalling the target image) does not contributes to its 

effectiveness. However, the current study shows that the instruction to select the target 

image does elicit a treatment expectancy effect during this phase of the treatment protocol.

	 Interestingly, the credibility of the therapeutic instruction and the reliability of the 

therapist providing such an instruction were at chance level (i.e., around 50%). For example, 

participants expressed their trust in the capability of a therapist, but the confusing instructions 

were a reason to question the therapist’s reliability. This is an important finding, as treatment 

credibility and therapist reliability predict the therapeutic alliance (Fjermestad et al., 2017). 

A strong therapeutic alliance is associated with patient attendance (Shirk, Karver, & Brown, 

2011) and it increases the chance of a positive therapy outcome (Owen, Idigo, & Valentine, 

2015). Hence, the use of such a metaphoric instruction during EMDR therapy might jeopardize 

the therapeutic alliance.

	 In line with previous research (Brewin et al., 2019; Houben et al., 2019), only a 

minority endorsed the controversial belief that memory works as a video camera, accurately 

recording events as they occurred. Half of all the participants endorsed the belief that some 

individuals have a photographic memory. Interestingly, a majority of participants (around 95%; 

see Table 2.2), irrespective of therapeutic instruction, believed in the existence of repression. 

This finding is in line with the prevalence of belief in repression (see Otgaar, Howe, Patihis, et 

al., 2019).



54

Chapter 2

	 EMDR aims to decrease the vividness and emotionality of negative autobiographical 

memories. To elicit a target image to work with during therapy, therapists are able to choose 

between a video or photo instruction. Participants who received the video instruction 

expected to recall more vivid memories than participants who received the photo instruction. 

However, neither the instruction itself nor the therapist providing such an instruction were 

perceived as highly credible and reliable.

	 Although these findings provide some insight on how the use of metaphorical 

instructions could be evaluated by patients, future research is needed to draw firm 

conclusions. For example, a study is needed to explore how actual patients evaluate such 

an instruction. A limitation of the current study was that a Bachelor’s psychology student 

sample was included. Though psychological myths concerning, for example, the functioning 

of memory are not explicitly covered in the Bachelor’s educational program, some students 

might have pre-existing knowledge about psychological myths, which was not checked for 

in the current study. Furthermore, participants could earn extra credits by participating in 

this study, which could be a confounding factor. Another limitation is that the study was 

completed online. Therefore, participants who needed psychological support during their 

imagination could not ask questions directly, but were able to refer for help and assistance 

afterwards. More importantly, it is still unclear how a therapeutic instruction can influence 

memory. Although the instructions did not influence memory beliefs per se, it could still 

influence the content of the memory that is being recalled (e.g., more and/or incorrect details 

are reported). However, a reliability analysis indicated a poor reliability (Cronbach’s α = 0.57) 

of the memory questionnaire. Future research should include an improved questionnaire to 

obtain more reliable memory beliefs.

	 Though the instructions do elicit vivid and emotional memories, it may be a threat 

to the therapeutic relationship. During the next yearly revision of the Dutch EMDR protocol, 

it might be important to examine whether the instruction could be altered in a way that (1) it 

still elicits vivid (and emotional) memories and (2) is perceived as credible so the therapeutic 

alliance is not at risk. For example, a therapist could instruct a patient to select a memory 

that is most disturbing to remember at this moment in time, and ask what the patient hears/

sees/feels/smells/etc. Additionally, the therapist should educate the patient that memory is 

reconstructive and details might be forgotten or added later on.

	 To conclude, in the current study we examined how participants would evaluate a 

metaphorical instruction. An expectancy effect was found for vividness, implying that instructions 
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containing psychological myths might be detrimental for the therapeutic relationship. As the 

therapeutic relationship is important for therapeutic success, more research is needed on the 

effect of such instructions.

	 Once a target image (and a positive and negative cognition) has been identified, a 

therapist can proceed to the desensitization phase. In this phase, a patient is asked to retrieve 

the target image and simultaneously perform eye movements. In practice, however, patients 

also perform alternative dual tasks (e.g., bilateral tones), as they prefer them more than eye 

movements (van den Hout et al., 2012). Despite its use in clinical practice, it is unknown 

whether such alternative tasks have similar effects on the vividness and emotionality of a 

traumatic memory as eye movements do. In the next chapter, I will present a meta-analysis 

that compared the effectiveness of both tasks on vividness and emotionality decreases.
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INTRODUCTION

Patients with post-traumatic stress disorder (PTSD) suffer from memory-related symptoms 

such as intrusions (i.e., recurrent, involuntary, and distressing recollections of the traumatic 

event) and flashbacks (i.e., dissociative reactions in which the individual feels as if the 

traumatic event is recurring) after exposure to a trauma (American Psychiatric Association, 

2013). Over the past decades, Eye Movement Desensitization and Reprocessing (EMDR; 

Shapiro, 1989) has become increasingly popular as a treatment method for PTSD.

	 During EMDR therapy, the patient is instructed to retrieve and visualize a disturbing 

memory of the traumatic experience, and to focus on this memory and its related thoughts 

and feelings while simultaneously performing eye movements (Shapiro, 2002). A commonly 

voiced view is that eye movements make the negative emotions attached to the trauma 

memory less outstanding by reducing their vividness and emotionality.

	 Experimental studies examining the mechanisms of action underlying EMDR have 

mainly focused on the eye movement component of EMDR (see, for a review, Landin-

Romero et al., 2018). The typical procedure in such studies is that participants are instructed 

to retrieve emotional autobiographical memories and to rate these memories on vividness 

and emotionality (pre-test). Next, some participants have to retrieve the memory whilst 

simultaneously performing eye movements, whereas other participants recall the memory 

without performing eye movements (i.e., control condition). Afterwards, participants again 

rate their memories on vividness and emotionality (post-test). Lee and Cuijpers (2013) 

conducted a meta-analysis on how eye movements affected emotional memories, notably 

their vividness and emotionality. Fifteen clinical trials and 11 laboratory studies that compared 

standard EMDR procedures with eye movements against EMDR procedures without eye 

movements were included. The clinical studies relied on the Subjective Units of Distress 

scale (SUDs) and Validity of Cognition (VoC) as outcome variables. The SUDs measures the 

degree of distress elicited by the trauma memory, while the VoC assesses the believability of 

a positive cognition in relation to that memory. The laboratory studies relied on Likert-type 

vividness and emotionality scales.

	 Overall, Lee and Cuijpers (2013) found that the SUDs declined more in participants 

who received EMDR with eye movements than in those who were given EMDR without eye 

movements. This between-treatment difference was associated with a medium effect size 

(Cohen’s d = 0.53). EMDR with eye movements also yielded greater increases in the VoC 
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than EMDR conducted without eye movements, a difference that was associated with a 

large effect size: Cohen’s d = 0.72. In a similar vein, the laboratory studies observed larger 

reductions in vividness and emotionality ratings of negative autobiographical memories 

following an EMDR procedure with eye movements as compared with a procedure without 

eye movements. Here, Cohen’s ds were 0.91 and 0.66, respectively, which can be interpreted 

as large and medium effect sizes (see van den Hout & Engelhard, 2012). Taken together, these 

findings suggest that the eye movement component of EMDR possesses a unique therapeutic 

potential.

Proposed Working Mechanisms of EMDR
Still, there is discussion about the working mechanism of EMDR (Landin-Romero et al., 2018). 

Initially, authors speculated that performing horizontal eye movements might be similar to 

the rapid eye movements (REM) during sleep and that both would promote a reorganization 

of traumatic memories and subsequent emotional processing. Others speculated that the 

communication between both hemispheres increases when horizontal eye movements are 

performed (Gunter & Bodner, 2008). However, the beneficial effect of EMDR (i.e., reductions 

in subjective vividness and emotionality) has also been documented with vertical eye 

movements, a finding that contradicts the interhemispheric communication hypothesis that 

emphasizes the unique therapeutic value of horizontal eye movements (Gunter & Bodner, 

2008). More recently, de Voogd et al. (2018) found tentative evidence that eye movements 

may reduce amygdala activity, which could be a biological explanation for the observed 

reduction in emotionality. 

	 An explanation for the mechanism underlying EMDR that has gained some empirical 

support is the working memory (WM) account (Gunter & Bodner, 2008; van den Hout & 

Engelhard, 2012). According to this account, retrieving a trauma memory while simultaneously 

performing eye movements can be seen as a dual task that taxes WM. The capacity of the 

WM is limited (Baddeley, 1998), and so the consequence of dual task performance is that 

it interferes with the full-blown retrieval of negative memories. Thus, according to the 

WM account, the combination of memory retrieval and simultaneously performing eye 

movements will lead to a degraded version – in terms of vividness and emotionality – of the 

trauma memory (i.e., imagination deflation; van den Hout & Engelhard, 2012). As a result, 

the traumatic memory will become less emotional and this degraded version is subsequently 

stored during reconsolidation. 
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Alternative Dual Tasks
Although eye movements are considered to be an essential ingredient of EMDR (Shapiro & 

Laliothis, 2015), alternative dual tasks (e.g., bilateral tones, tapping) are also used in current 

clinical practice because some patients prefer performing such activities to eye movements 

(van den Hout et al., 2012). To the extent that alternative dual tasks are as effective as eye 

movements in reducing vividness and emotionality, eye movements are not contributing in a 

unique way to the therapeutic effects of EMDR and this may cast doubts on the central role 

typically ascribed to eye movements (Shapiro, 1989; Solomon & Shapiro, 2008).

	 Gunter and Bodner (2008) reasoned that the WM account would predict any dual 

task to reduce the vividness and emotionality of memories as long as the task sufficiently taxes 

WM. To test this notion, van den Hout and colleagues (2010) investigated whether counting 

during recall taxed WM. Participants were asked to retrieve negative autobiographical 

memories and to rate them on vividness and emotionality. Following this, they participated 

in the following conditions: simple counting (subtracting 2 from 450), complex counting 

(subtracting 7 from 450), or a control condition (no counting). During counting, participants 

also performed a reaction time task (i.e., responding to presented letters) as a manipulation 

check to assess to what extent the alternative dual tasks taxed their WM. Afterwards, 

participants retrieved the negative autobiographical memories once more and again rated 

them on vividness and emotionality. Manipulation checks indicated that these dual tasks 

indeed did tax WM. Both counting conditions were associated with decreased memory 

vividness and emotionality ratings as compared to the control condition. 

	 Other studies have found less convincing evidence for vividness and emotionality 

reductions due to alternative dual tasks. For instance, van den Hout, Muris et al. (2001) asked 

participants to recall positive or negative autobiographical memories and then assigned them 

to an eye movement, finger tapping (i.e., tapping the table top with one’s index finger), or a 

control condition. Subsequently, the memory was retrieved again and memory vividness and 

emotionality were rated once more. Van den Hout et al. (2001) found that only in the eye 

movement condition, memory vividness and emotionality decreased.

The Current Meta-Analysis
In sum, studies have yielded inconsistent results regarding the effectiveness of alternative 

dual tasks in reducing vividness and emotionality of aversive memories. To address this 

issue in a more systematic way, we conducted a meta-analysis. Our goal was two-fold: (1) to 
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provide an update of laboratory studies to the meta-analysis of Lee and Cuijpers (2013); and 

(2) to specifically examine the effect of alternative dual tasks on vividness and emotionality 

of autobiographical memories. As the current meta-analysis had different in- and exclusion 

criteria (see below), not all laboratory studies of Lee and Cuijpers (2013) were included. Our 

meta-analysis might be informative for clinicians, because if we would find, for example, 

that eye movements do not outperform alternative dual tasks in reducing vividness and 

emotionality, there is at least empirical justification for exploring the use of alternative dual 

tasks in clinical settings (e.g., when patients prefer an alternative dual task such as bilateral 

tones or tapping).

METHOD

Literature Search and Selection of Studies
We used a systematic review method following the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) statement (Moher, Liberati, Tetzlaff, Altman, & Group, 

2009; see https://osf.io/qp67t for the completed PRISMA checklist).

	 Our literature search was conducted in the last two weeks of January 2019. 

Figure 3.1 shows a PRISMA flow-chart for the selection of eligible studies. The databases 

PsycINFO and Web of Science were queried using the following keywords: (EMDR OR eye 

movement desensitization OR eye movement desensitization therapy OR eye movement 

desensitization and reprocessing) AND (eye movements OR dual task OR bilateral stimulation 

OR dual taxation). An initial number of 2852 records was found. After removing duplicates, 

1780 articles were screened. We excluded: (i) review articles, commentaries, books, and 

dissertations; (ii) studies in which physiological manipulations were carried out or embedded 

in the eye movement condition (e.g., EEG, ERP’s, etc.); and (iii) case reports or treatment 

studies (i.e., whole EMDR protocol). 

	 We only included articles that addressed negative autobiographical memories. 

This type of personal recollections seems to be the best proxy of traumatic memories in 

patients with PTSD. More specifically, we excluded the studies of Andrade et al. (1997; black/

white newspaper pictures), Littel, Remijn, Tinga, Engelhard, and van den Hout (2017; neutral 

memories), Nieuwenhuis et al. (2013; words), Leer et al. (2017; faces), Engelhard, van den 

Hout, and Smeets (2011; participants who watched the Queen’s Day tragedy via television), 

and Houben, Otgaar, Roelofs, and Merckelbach (2018; participants watched a trauma film). 
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Figure 3.1 PRISMA flow chart diagram of meta-analysis study selection. * = articles may have met more than one 
exclusion criteria.
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We further excluded two studies that focused on flash-forwards (i.e., future-oriented images; 

Engelhard, van den Hout, Janssen, & van der Beek, 2010; Engelhard, van den Hout, Dek 

et al., 2011). In addition, we excluded studies that did not rely on a visual analogue scale 

(VAS) to measure vividness and emotionality (Christman, Garvey, Propper, & Phaneuf, 2003; 

Greenwald, McClintock, & Bailey, 2013; Greenwald, McClintock, Jarecki, & Monaco, 2015) 
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and/or that solely relied on patient data (Thomaes et al., 2016; de Jongh, Ernst, Marques, 

& Hornsveld, 2013; Lilley, Andrade, Turpin, Sabin-Farrell, & Holmes, 2009; Matthijssen, 

Verhoeven, van den Hout, & Heitland, 2017). A number of additional studies were identified 

by manual searches of review articles (e.g., Lee & Cuijpers, 2013, van den Hout & Engelhard, 

2012). This initial search resulted in 24 potentially eligible articles. However, four of these 

studies were discarded because the manipulation (i.e., eye movements, alternative dual task, 

or control instruction) also involved some other task (e.g., presentations of screenshots of 

event, letter identification during eye movements, a manipulation of the knowledge about 

EMDR; Cuperus, Laken, van Schie, Engelhard, & van den Hout, 2019; Kavanagh, Freese, 

Andrade, & May, 2001; Onderdonk & van den Hout, 2016; Littel, van Schie, & van den Hout, 

2017). And five further studies had to be excluded because of missing data, although we 

did make an attempt to obtain the data by sending the first and/or second authors of these 

papers a request to share their data (van den Hout, Engelhard, Beetsma et al., 2011; van 

den Hout et al., 2012; van den Hout, Bartelski, & Engelhard, 2013; Gunter & Bodner, 2008; 

Hornsveld et al., 2010). Datasets from four studies were unavailable, the authors of the 

remaining study did not reply.

	 This resulted in a total of 15 studies that described 16 separate experiments and 

included 942 research participants. Thirteen of these studies (including 14 experiments and 867 

participants) involved a comparison between eye movement and control conditions (see Table 

3.1). Seven studies (including eight experiments and 353 participants) involved a comparison 

between alternative dual tasks and control conditions (see Table 3.2). These studies used a 

range of alternative dual tasks, including the shape sorter task, playing a Tetris game, binaural 

stimulation (beeps), simple counting (subtracting 2 from 450), complex counting (subtracting 

7 from 450), tapping, articulatory suppression (counting from 1), and listening to counting 

(1-60). In all studies, the duration of the alternative dual task was similar to the duration of 

eye movements (e.g., 4 × 24 s; see Table 3.2). For direct comparisons involving alternative 

dual tasks and eye movements (see Table 3.3), we only included studies that comprised both 

conditions. Here, five studies describing six experiments and 278 participants were eligible.



Author (year) Sample (n) Duration of EM Design
Barrowcliff, Gray, Freeman, & Macculloch, 2004 80 community participants 

and undergraduates
1 Hz for 25 s WS

Engelhard et al., 2012 29 undergraduates 6 × 24 s WS

Engelhard, van Uijen, & van den Hout, 2010 60 undergraduates 4 × 24 s WS

van den Hout, Engelhard, Rijkeboer et al., 2011 
(Exp. 4)

54 undergraduates 4 × 24 s WS

van den Hout et al., 2001 30 undergraduates 4 × 24 s WS

Kemps & Tiggemann, 2007 (Exp. 1) 30 undergraduates One eye movement per s WS

Kemps & Tiggemann, 2007 (Exp. 2) 68 undergraduates One eye movement per s WS

Kristjánsdottir & Lee, 2011 36 community participants 
and undergraduates

One eye movement per 
s for 60 s

WS

Leer, Engelhard, & van den Hout, 2014 73 undergraduates 4 × 24 s and WS

8 × 24 s

Mertens et al., 2019 100 undergraduates 4 × 24 s WS

van Schie et al., 2016 66 undergraduates 6 × 24 s (0.8 Hz or 1.2 Hz) WS

Smeets, Dijs, Pervan, Engelhard, & van den 
Hout, 2012 

61 undergraduates 4 × 24 s, repeated three 
times

BS

van Veen, Engelhard, & van den Hout, 2016 108 undergraduates 8 × 24 s BS

van Veen et al., 2015 (Exp. 2) 72 undergraduates 6 × 24 s (0.8 Hz or 1.2 Hz) WS

Notes. EM = Eye Movements; WS = Within Subjects design; BS = Between Subjects design.

Author (year) Sample (n) Alternative dual task and Duration Design
Cuperus, Laken, van den Hout, & Engelhard, 
2016 (Exp. 2)

34 undergraduates Shape sorter task (4 × 24 s) BS

Engelhard, van Uijen, & van den Hout,  2010 60 undergraduates Tetris (4 × 24 s) WS

van den Hout, Engelhard, Rijkeboer et al., 2011 
(Exp. 4)

54 undergraduates Binaural stimulation (4 × 24 s) WS

van den Hout et al., 2010 41 undergraduates Simple and complex counting 
(4 × 24 s)

WS

van den Hout et al., 2001 30 undergraduates Tapping (4 × 24 s) WS

Kemps & Tiggemann, 2007 (Exp. 1) 30 undergraduates Articulatory suppression (n.s.) WS

Kemps & Tiggemann, 2007 (Exp. 2) 68 undergraduates Articulatory suppression (n.s.) WS

Kristjánsdottir & Lee, 2011 36 community  
participants and 
undergraduates

Counting (60 s) WS

Notes. BS = Between Subjects; WS = Within Subjects. n.s. = not specified
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Table 3.1 Overview Studies Included Comparison Eye Movements versus Control.

Table 3.2 Overview Studies Included Comparison Alternative Dual Task versus Control.



Author (year) Sample (n) EM duration Alternative dual task and Duration Design
Engelhard, van Uijen, & van 
den Hout,  2010

60 undergraduates 4 × 24 s Tetris (4 × 24 s) WS

van den Hout, Engelhard, 
Rijkeboer et al., 2011 (Exp. 4)

54 undergraduates 4 × 24 s Binaural stimulation (4 × 24 s) WS

van den Hout et al., 2001 30 undergraduates 4 × 24 s Tapping (4 × 24 s) WS

Kemps & Tiggemann, 2007 
(Exp. 1)

30 undergraduates One eye 
movement per s

Articulatory suppression (n.s.) WS

Kemps & Tiggemann, 2007 
(Exp. 2)

68 undergraduates One eye 
movement per s 

Articulatory suppression (n.s.) WS

Kristjánsdottir & Lee, 2011 36 community  
participants and 
undergraduates

One eye 
movement per s 

for 60 s

Counting (60 s) WS

Notes. EM = Eye Movement BS = Between Subjects; WS = Within Subjects; n.s. = not specified.
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Meta-analytic Procedure
Cohen’s d was chosen as the effect size indicator, because we focused on two experimental 

conditions (i.e., eye movements and alternative dual tasks) that each were contrasted 

with a control condition (memory recall-only). For each study, Cohen’s d was calculated by 

subtracting the average post-test score of the control condition from the average post-test 

score of the experimental condition and dividing the result by the pooled standard deviations 

of post-intervention scores as reported for the control and experimental conditions. Effect 

sizes were calculated for the following contrasts: (1) eye movements versus control; (2) 

alternative dual tasks versus control; and (3) eye movements versus alternative dual tasks. 

Mean Cohen’s ds were calculated for vividness and emotionality separately. Effect sizes of 

0.80 and higher were interpreted as large, effect sizes of 0.5 - 0.8 as medium, and effect sizes 

below 0.5 as small (Cohen, 1988). Several studies included multiple experimental conditions, 

for example performing eye movements at different speeds (van Schie et al., 2016; van Veen 

et al., 2015), individual differences in WM capacity (e.g., van Schie et al., 2016), or type of 

memory (i.e., visual versus auditory; Kemps & Tiggemann, 2007). Hence, multiple effect sizes 

were obtained for these studies (e.g., slow EM vs. control and fast EM vs. control). Forrest 

plots were constructed using the statistical software package JASP (JASP Team, 2019; version 

0.11.1). For data file and analysis, see https://osf.io/5f6d2.

	 Additionally, heterogeneity analyses were performed by calculating I2 with JASP 

(JASP Team, 2019). The I2 index can be interpreted as the percentage (range 0-100%; Higgins 

& Thompson, 2002) of the total variability between studies. Specifically, it is an indicator of 

Table 3.3 Overview Studies Included Comparison Alternative Dual Tasks versus Eye Movements.



Comparison Vividness Emotionality
Mean 

Cohen’s d
95% CI I2 (%) 95% CI of I2 Mean 

Cohen’s d
95% CI I2 (%) 95% CI of I2

EM vs. Control 0.59 [0.42, 0.77] 75.24 [57.99, 89.52] 0.28 [0.15, 0.42] 56.01 [27.24, 83.42]

Alternative Dual 
Tasks vs. Control

0.49 [0.14, 0.85] 84.74 [67.28, 95.96] 0.32 [0.14, 0.50] 42.62 [0.00, 78.72]

Alternative Dual 
Tasks vs. EM

0.29 [0.03, 0.56] 66.61 [20.55, 92.35] 0.02 [-0.27, 0.31] 72.81 [33.61, 94.65]

Notes. EM = Eye Movements; CI = Confidence interval; I2 = heterogeneity.
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what proportion of the observed variance would remain if sampling error variability across 

studies would be eliminated (Borenstein, Higgins, Hedges, & Rothstein, 2017). A low index (< 

25%) means that variability in effect size estimates are mainly due to sampling error, whereas 

high indices (>75%) imply true heterogeneity across studies (Higgins & Thompson, 2002). 

	 Publication bias was tested by inspecting the funnel plot on the primary outcome 

measures (JASP Team, 2019). A funnel plot is a visual representation of study precision 

(1/SE) against the observed effect size (ES). In the absence of publication bias, the plot is 

expected to be symmetrical in the vertical axis around the meta-analytic compounded effect 

size estimate. The points that represent the studies should lie in a confidence triangle of 

95%. Points outside this interval can result from heterogeneity and/or study differences. 

Asymmetry of the funnel plot is regarded as evidence for publication bias (Grasman, 2017).

RESULTS

Effects on Vividness. The mean effect size (Cohen’s d; see Table 3.4) for the difference between 

eye movements and the control condition was 0.59 (95% CI [0.42, 0.77], see Figure 3.2a). For 

the comparison between alternative dual tasks and control, a Cohen’s d of 0.49 (95% CI [0.14, 

0.85], see Table 3.4 and Figure 3.2b) was obtained. The mean effect size for the difference 

between eye movements and alternative dual tasks was 0.29 and the lower part of its associated 

confidence interval came close to zero (95% CI [0.03, 0.56], see Table 3.4 and Figure 3.2c). 

All comparisons were associated with substantial heterogeneity. More specifically, we found 

heterogeneity values (I2 %) of 75.24% (95% CI [57.99, 89.52]), 84.74% (95% CI [67.28, 95.96]), 

and 66.61% (95% CI [20.55, 92.35]) for eye movements versus control, alternative dual tasks 

versus control, and eye movements versus alternative dual tasks, respectively.

Table 3.4 Mean Cohen’s d, 95% Confidence Interval and Heterogeneity. 
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