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ChapterChapter 1 

1.11 General introduction 

Althoughh dissociative experiences are usually discussed in the context of psychiatric 
disorders,, they are a part of everyday life, and frequently occur outside any traumatic 
context.. In this regard, they may not be related to a damaged or disturbed function, but may 
evenn serve a useful purpose and correspond to enhanced cognitive abilities. This thesis 
focusess exclusively on dissociation in nonclinical populations and its relation to three basic 
cognitivee functions: attention, working memory and episodic memory. It is very likely that 
suchh enhanced abilities are engaged to cope with exceptional circumstances, such as 
traumaticc experiences, and, thus, may be related to a particular type of disorder. This does 
nott mean, however, that all dissociative tendencies should be identified with dissociative 
disorders.. More knowledge about the relation between dissociative tendencies and 
cognitivee functions will also aid in understanding pathological dissociative symptoms, but 
thee main emphasis here is on what we can learn with respect to general information 
processingg mechanisms from this individual difference. 

122 Pathological and nonpathological dissociation 

Dissociationn can be broadly defined as a structured separation of mental processes that are 
ordinarilyy integrated (Spiegel & Cardena, 1991). The term is best known as the pathological 
copingg mechanism by which some psychiatric patients supposedly 'block' (i.e., dissociate) 
traumaticc memories from entering conscious awareness, a condition known as dissociative 
amnesia.. The veracity of these 'lost memories1, which are typically recovered to some 
degreee (e.g., during psychotherapy), has been the subject of a grim debate known as the 
'memoryy wars' (Schachter, 1995). In contrast to this rare and highly controversial 
pathologicall  phenomenon, however, it has often been suggested that dissociative 
experiencess are common in everyday life (Kihlstrom, Glisky, & Angiulo, 1994; Ray, 1996). 
Forr instance, somebody might be so engaged in watching a movie, that she does not notice 
anotherr person entering the room she is in. Apparently, the current surroundings are -
temporarily-- dissociated from awareness. 

Thiss nonpathological manifestation of dissociation is sometimes called absorption, and 
itss prevalence does not appear to bear any relation to traumatic experiences (e.g., Kihlstrom 
ett al., 1994; Kihlstrom, Tataryn, & Hoyt, 1993; Ray, 1996). Moreover, it might be viewed 
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ass a cognitive ability that is related to basic information processing functions like attention 
andd working memory. In their book chapter on predisposing factors for the development of 
Multiplee Personality Disorder (that was relabelled 'Dissociative Identity Disorder' in DSM-
IV) ,, Braun and Sachs (1985) already suggested that a "natural, inborn capacity to 
dissociate""  (p. 42) characterized individuals that had developed this disorder later on in life, 
andd that this ability operated in relation with several additional features like an "excellent 
workingg memory" (p. 44). The observation, moreover, that dissociation is related to 'the 
capacityy to ignore extrinsic stimuli' (Jang, Paris, Zweig-Frank, & Livesley, 1998) clearly 
suggestss that basic attentional abilities are an important component of dissociation. 

Supportt for the view that dissociation is related to basic cognitive functions, comes 
fromm epidemiological studies reporting that dissociative experiences are quite common in 
thee general population (e.g., Putnam et al., 1996; Ross, Joshi, & Currie, 1990; 
Vanderlinden,, Van Dyck, Vandereycken, & Vertommen, 1991). Moreover, twin studies 
havee identified a strong genetic component in dissociation (Becker-Blease, Deater-Deckard, 
Eley,, Freyd, Stevenson, & Plomin, 2004; Jang et al., 1998), which suggests that it occurs, at 
leastt to some extent, independently from adverse life events. Nonpathological dissociative 
tendencies,, however, might in some circumstances (i.e., severe trauma), constitute a risk 
factorr for developing pathological dissociation (Kihlstrom et al., 1994). Therefore, when 
facedd with extremely stressful situations, basic cognitive characteristics of high-
dissociative,, healthy individuals might become 'cognitive risk factors' that predispose for 
developingg a dissociative psychopathology. In spite of its clinical source, we want to argue 
heree that dissociation primarily constitutes a nonpathological individual difference which 
variess naturally in the population and should not be equated with dissociative disorders. 

TwoTwo views can be distinguished on the difference between nonpathological and 
pathologicall  dissociation. In the first view, the two types differ only quantitatively, with 
pathologicall  dissociation being just a more frequent and/or intense manifestation of 
nonpathologicall  dissociation (Kihlstrom et al., 1994). Screening tools like the Dissociative 
Experiencess Scale (DES; Bernstein & Putnam, 1986) and the Dissociation Questionnaire 
(DIS-Q;; Vanderlinden, Van Dyck, Vandereycken, Vertommen, & Verkes, 1993) are based 
onn this assumption, because participants do not simply answer 'yes' or 'no' to questions but 
indicatee the extent to which they have certain experiences. A cut-off score based on the 
meann score on all questions is typically used as an indication for pathological dissociation, 
indicatingg that further examination for a dissociative psychopathology is desirable. In the 
secondd view, pathological and nonpathological dissociation differ also qualitatively 
(Waller,, Putnam, & Carlson, 1996), with nonpathological phenomena like absorption and 
daydreamingg constituting a dimensional construct (i.e., individuals differ in the extent to 
whichh they have these experiences) and pathological phenomena like amnesia and 
depersonalizationn constituting a typological construct (i.e. some individuals experience 
thesee states whilst others do not). Nowadays, most researchers seem to favour the second 
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view.. A questionnaire that is intended to measure pathological dissociation, the DES-T, 
comprisess a subset of eight questions taken from the DES (Waller et al., 1996), reflecting 
thee distinction between 'disordered' and 'normal' dissociation. 

Forr this thesis, we used the DIS-Q, a dissociation questionnaire developed in the Dutch 
language,, to divide our experimental groups into high and low dissociators. This 
questionnairee is highly similar to the DES (correlation: 0.85, Vanderlinden et al., 1993). 
Althoughh the DIS-Q does not distinguish between the two types of dissociation, we think it 
reasonablee to assume that the expected group differences found in the present thesis reflect 
differencess in nonpathological dissociation. Even if some of our participants would be 
characterizedd by occurrences of pathological dissociative experiences, as indicated by high 
scoress on some DIS-Q items, we find it unlikely that these processes are engaged in the 
laboratoryy tasks we asked participants to perform. Firstly, it is very unlikely that the 
otherwisee healthy participants (i.e., well-educated psychology students) in our studies suffer 
fromm habitually high levels of pathological dissociation, which would probably have 
preventedd them from participating in one of our experiments in the first place. Secondly, 
evenn if some of our high dissociators suffer from these experiences occasionally, they are 
likelyy to occur under very stressful situations (the diathesis-stress model, see Monroe and 
Simons,, 1991), which we do not expect to take place in our laboratory. Even though in 
somee of our experiments we employed affectively negative stimuli, these were visually 
presentedd words that are intrinsically only mildly arousing and thus probably do not evoke 
pathologicall  dissociation in our participants. In the unlikely case, however, that 
pathologicall  dissociative processes would occur during the experimental sessions, we 
expectt these processes to have detrimental instead of beneficial effects on task 
performance,, and to our opinion cannot explain the expected superior performance of our 
high-dissociativee participants in the attentional, working memory, and episodic memory 
tasks. . 

1.33 Experimental studies on dissociation 

Duringg the past two decades, several laboratory studies have examined the relation between 
dissociationn and cognitive functioning. The majority of these studies has focused on 
(supposedly)) aberrant mnemonic functioning in high dissociators with an emphasis on 
psychiatricc patient groups. Two different experimental approaches, that reflect two 
opposingg views on blocked/recovered traumatic memories, can be distinguished within this 
researchh field. On the one hand, by employing directed forgetting paradigms, researchers 
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havee investigated the hypothesis that dissociative patient groups are characterized by an 
enhancedd ability to forget traumatic events, whereas on the other hand, false memory 
paradigmss have been applied to examine the hypothesis that high dissociators are 
characterizedd by heightened levels of false memories, calling into question the status of 
recoveredd traumatic memories. Next to these memory paradigms, two studies have applied 
aa Stroop paradigm to examine the relation between dissociation and attentional processing. 
Resultss from these three types of paradigms will be briefly discussed below. 

DirectedDirected forgetting studies 

Aimingg to simulate the clinical observation of amnesia for traumatic life events in the 
laboratory,, several studies have employed a directed forgetting paradigm. In this paradigm, 
participantss are cued to remember or forget stimuli that are presented in a study phase. In 
thee subsequent test phase, implicit and/or explicit memory performance for these stimuli is 
assessed.. According to the cognitive avoidance hypothesis (Cloitre, 1992), high-
dissociativee participants are characterized by an avoidant encoding style, which was 
expectedd to result in a reduced memory performance for to-be-forgotten, trauma-related 
stimuli.. In general, results in favour of this hypothesis have not been found (e.g., McNally, 
Metzger,, Lasko, Clancy, & Pitman, 1998; McNally, Clancy, & Schacter, 2001). 
Unexpectedly,, even enhanced, instead of impoverished memory performance has been 
reportedd in several laboratory studies involving psychiatric patients with a dissociative 
psychopathologyy (Cloitre, Cancienne, Brodsky, Dulit, & Perry, 1996; Elzinga, de Beurs, 
Sergeant,, Van Dyck, & Phaf, 2000; Korfine & Hooley, 2000). 

Basedd on these findings, several researchers have suggested that high dissociators might 
bee characterized by heightened levels of elaboration during encoding (Cloitre et al., 1996; 
Elzingaa et al., 2000; Korfine & Hooley, 2000) and an inability to forget traumatic 
experiences.. In this view, the avoidance of traumatic memories might be accomplished by 
divertingg attention away from (memories of) threatening experiences when such memories 
threatenn to resurface (Cloitre et al., 1996, Elzinga et al., 2000). Although the 
aforementionedd studies support the increased elaboration hypothesis, an alternative 
explanationn may also be put forward: the increased memory for trauma-related stimuli may 
alsoo reflect a memory bias for affectively negative stimuli (Bower, Gilligan, & Monteiro, 
1981;; Eich, 1995). A habitually higher tendency to engage in elaboration, however, should 
alsoo result in higher memory performance for affectively neutral and positive stimuli, albeit 
possiblyy to a lesser extent. It should be noted, moreover, that the psychiatric status of the 
investigatedd groups is likely to have detrimental effects on memory performance, (e.g. 
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becausee of concentration problems, McNally et al., 1998), and cognitive functioning in 
general,, that may have disguised the effects of increased elaboration. 

Itt is important to note, that an inevitable consequence of employing a directed forgetting 
paradigmm is, that participants are aware that they are engaged in a memory paradigm and it 
thuss entails conscious efforts to forget. Potential attempts to forget traumatic experiences 
aree not likely to be under conscious control. Such an intentional learning paradigm may, 
therefore,, be a less ecologically valid approach than when an incidental learning paradigm 
iss applied. 

FalseFalse memory studies 

Fromm a totally different point of entry than the directed forgetting paradigm, another line of 
researchh has focused on the relation between dissociative tendencies and the occurrence of 
falsee memories. Investigating college students, Hyman and Billings (1998), for instance, 
madee their participants believe they had experienced certain events during childhood by 
askingasking suggestive questions about these events, intermixed with questions about 
experiencess that had really happened. A highly significant correlation between scores on a 
dissociationn questionnaire (the DES) and the rate of occurrence of false memories was 
found.. Merckelbach, Muris, Horselenberg, & Stougie (2000) found that DES scores in 
collegee students were correlated to a tendency to give affirmative responses to questions 
aboutt a wide range of 'neutral' as well as negative life events. Unless one assumes that high 
dissociatorss experience more life events and/or remember them better, this finding indicates 
thatt high dissociators employ more liberal criteria to decide if they had an experience is part 
off  their autobiographical memory. 

Inn addition to these studies, the relation between dissociation and false memories has 
beenn investigated in the context of the lure paradigm. In this paradigm, words that have 
beenn presented at study are intermixed with semantically related words ('lures') during the 
testt phase. Indeed, Clancy, Schacter, McNally, & Pitman (200) and Bremner, Shobe, & 
Kihlstromm (2000) found increased false recognition of lures for women showing signs of 
Post-Traumaticc Stress Disorder that reported recovered memories of sexual abuse, 
combinedd to control groups. Although these results call into question the reliability of 
memoriess of sexual abuse, one still cannot rule out that they really occurred. Therefore, 
Clancy,, McNally, Schacter, Lenzenweger, & Pitman (2002) examined a group of 
participantss reporting being abducted by aliens, a life event that almost certainly did not 
occur.. Results indicated that these participants were also more prone to exhibit false recall 
andd recognition than a control group. It should be noted however, that although these 
reportedd groups were supposedly characterized by high levels of dissociation, in none of 
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thesee studies the groups reliably differed from control groups in their scores on dissociation 
questionnaires.. Significant correlations across groups between dissociation scores and false 
memoriess were nevertheless found in the Bremner et al. (2000) and the Clancy et al. (2000) 
studies. . 

Onee process that is clearly implicated in the creation of false memories is source 
monitoring:monitoring: remembering how, when and where a memory is acquired. From the reported 
studies,, it follows that high dissociators are apparently more prone at making source 
monitoringg errors. As has been demonstrated by Toglia, Neuschatz, & Goodwin (1999), 
deepp (semantic) processing almost by definition makes it easier to detect semantic 
relationshipsrelationships among presented words. Such associative processing at encoding also makes 
itt likely that participants will think about theme-consistent words that are not presented at 
study.. According to source monitoring theory, externally experienced and internally 
generatedd items would share perceptual, contextual and semantic features and thus be 
difficultt to distinguish from one another. Increased elaborative encoding may thus serve to 
explainn both an increase in true and false recognition in high-dissociative persons. 

AttentionAttention studies 

Twoo studies have investigated performance on Stroop tasks in nonclinical groups that differ 
inn levels of dissociation. Employing hybrid versions of a classical and an emotional Stroop 
task,, Freyd, Martorello, Alvarado, Hayes, and Christman (1998) and DePrince and Freyd 
(1999)) found that high-dissociative college students showed more Stroop interference in a 
'classic'' Stroop task than low-dissociative students. DePrince and Freyd (1999) found, 
however,, less interference in a second, dual-task Stroop task. They concluded that high 
dissociatorss may be more skilled at dividing attention and less skilled at focusing attention 
thann low dissociators. In Stroop tasks, however, the two stimulus features are typically 
relatedd in some respect (e.g., colour of the letters and meaning of the colour word). 
Participantss are instructed, but are not very well able, to ignore the content of the word. The 
divisionn of attention may, thus, be hindered by the relationship between the two features. 
Thiss may not be very conducive to the deployment of dissociative abilities. 
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1.44 Neural correlates: ERPs and fMRI 

Inn the present thesis, Event-Related Potentials and functional Magnetic Resonance Imaging 

aree used as complementary measures of neural activity. Both approaches will be briefly 

describedd below. 

Event-RelatedEvent-Related Potentials (ERPs) 

Onee of the non-invasive techniques to study in particular the temporal dynamics of brain 
functioningg is the recording of electromagnetic activity on the scalp by means of event-
relatedd potentials {ERP) derived from the electroencephalogram (EEG). When large 
populationss of neurons develop synaptic or neural activity at approximately the same time 
andd in the same direction, they produce electrical potentials that are large enough to be 
pickedd up by electrodes placed on the scalp. EEG however, is limited in providing insights 
too cognitive processes because the recording tends to reflect the brains global electrical 
activity.. A more powerful approach is to focus at how brain activity is modulated in 
responsee to a particular stimulus. By presenting series of stimuli, EEG traces are averaged 
togetherr by aligning for instance the onset of the stimulus or a response. This alignment 
washess out variations, noise or larger spontaneous brain activity that are unrelated to the 
eventt of interest. This results in an evoked component or event-related potential (ERP) that 
iss specifically related to the stimulus (Gazzaniga, Ivry, & Mangun, 1998). On the basis of 
differencess in polarity, latency, and scalp distributions various components in ERP signals 
havee been associated to various aspects of cognitive processes elicited in the experiment. 
Becausee the temporal resolution is in the range of milliseconds, ERPs permit the 
determinationn of the sequence of activity of cognitive processes in real time. Because of its 
loww spatial resolution, this method is less suited for localization of brain activity. 

FunctionalFunctional Magnetic Resonance Imaging (fMRI) 

Functionall  magnetic resonance imaging or fMRI refers to the identification of brain areas 
withh cognitive processes and is based on the monitoring of local metabolic and 
hemodynamicc changes correlated with neural activity. Neurons require energy in the form 
off  oxygen and glucose, both to sustain their cellular integrity and to perform their 
specializedd functions. Thus, when a brain area is active, more oxygen and glucose are made 
availablee by increased blood flow. In fMRI, imaging is focused at the magnetic properties 
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off  hemoglobin. Hemoglobin carries oxygen in the bloodstream and after absorption by 
neurall  tissue, it becomes deoxygenated and is more sensitive or paramagnetic than 
oxygenatedd haemoglobin: the blood-oxygen-level-dependent (BOLD) signal (Gazzaniga et 
al.,, 1998). One of the merits of fMRI is the high spatial resolution, which is typically on the 
orderr of 3 to 4 mm and is better than most other functional imaging methods such as 
positronn emission tomography (PET). One limitation of the fMRI technique concerns the 
poorr temporal resolution since the changes in blood flow do not occur immediately on 
stimulationn but after a few seconds indicating that fMRI cannot give a temporal picture of 
thee "on-line" operation of mental processes. Therefore, ERP and fMRI can be viewed as 
highlyy complementary methods for assessing neural activity. 

1.55 Outline of this thesis 

GeneralGeneral approach 

Thee goal of this thesis is to examine the relation between dissociation and basic cognitive 
functions.. The experimental approach aims to contribute to the existing literature in several 
ways:: 1) focusing exclusively on dissociative tendencies in nonclinical populations should 
shedd light on dissociation as an individual difference in basic information processing, 
uncontaminatedd by detrimental influences of the psychiatric status of participants, 2) the 
applicationn of Event-Related Potentials (ERPs) and functional Magnetic Resonance 
Imagingg (fMRI) allows for the direct measurement of neural correlates of basic cognitive 
functionss and their relation to dissociation, 3) the use of an attention paradigm in which 
stimuluss features do not interfere that at the same time serves as an incidental instead of 
intentionall  memory paradigm constitutes a more ecologically valid approach and is 
probablyy more suited to reveal cognitive abilities in high dissociators than the published 
studies,, 4) the inclusion of several working memory tasks, which have not been 
investigatedd before in relation to levels of dissociation, may clarify the relation between 
nonclinicall  dissociation and this basic cognitive ability. The outline per chapter is 
summarizedd below. 

OutlineOutline of the chapters 

Inn the behavioural study of Chapter 2, a verbal working memory task was applied to low, 
mediumm and high dissociators, with the expectation that the rate of dissociative tendencies 
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wouldd be positively related to working memory span. In Chapter 3, two alternative 
paradigmss were applied that are thought to tap different aspects of working memory while 
measuringg fMRI. It was expected that both during an N-back task and a Sternberg task, 
highh levels of dissociation would be related to improved task performance, possibly 
accompaniedd by increased levels of activation in brain areas that are typically associated 
withh working memory (e.g., the dorsolateral and ventrolateral prefrontal cortex). 

Chapterr 4 focuses on the relation between dissociative tendencies and attention. In two 
tasks,, affectively neutral and negative verbal stimuli were presented while measuring ERPs. 
Inn the affective evaluation task, participants indicated whether the presented word was 
affectivelyy neutral or negative, whereas in the letter detection tasks, participants were 
instructedd to detect the letter 'A'. We expected high dissociators to be characterized by 
behaviourall  and ERP signs of enhanced attentional abilities. 

Inn Chapter 5, incidental memory performance and ERPs were measured for affectively 
neutrall  and negative verbal stimuli that had been subjected to deep vs. shallow encoding in 
Chapterr 4. It was expected that, due to their higher tendency to engage in semantic 
elaboration,, dissociative tendencies would result in higher recognition of stimuli, 
particularlyy those that had been subjected to semantic elaboration experimentally (i.e., deep 
encoding).. Because of their habitual elaboration, we expected the beneficial effects of 
dissociationn to be apparent for affectively neutral as well as negative stimuli (whereas an 
affectivee memory bias would predict effects for affectively negative words only). As a 'side 
effect'' of the increased associative encoding we expected high dissociators to show an 
increasee in false alarm rates as well. ERPs enabled us to assess recollection level (as 
reflectedd in the parietal old/new effect and level of post-retrieval monitoring (as reflected 
byy the right prefrontal slow wave). 

Inn Chapter 6, we report results from a deep-shallow encoding paradigm while 
measuringg fMRI, combining results from the study (encoding) and the test (recognition) 
phasee (similar to the ERP studies of Chapters 4 and 5). During encoding, we expected high 
dissociatorss to show behavioural and fMRI indications of increased semantic elaboration 
(thoughtt to reside in the ventrolateral prefrontal cortex) and increased memory storage, a 
directt result of increased elaboration (thought to be located in the medial temporal lobe, i.e., 
(para)hippocampall  activation). During the recognition phase, our expectations were similar 
too those of Chapter 5 (enhanced levels of true and false recollection on a behavioural level, 
andd indications of increased recollection and reduced post-retrieval monitoring on fMRI 
measures) ) 

Dataa are reported for four different populations: 119 students participated in the 
experimentt reported in Chapter 2. A different group of 21 students was involved in the 
studyy of Chapter 3. Data from a population of 32 students are reported in Chapter 4 and 5 
andd another 43 participants provided the data for the experiment of Chapter 6. 
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