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Discussion n 

Thee main purpose of the present thesis was to investigate basic information processing 
characteristicss of dissociative tendencies in the normal population. To this end, we selected 
collegee students that differed in their scores on a dissociation questionnaire (Dis-Q). These 
participantss performed several attention and working memory tasks, while behavioural 
(errorr measures and reaction time) and neural (Event-Related Potentials and functional 
Magneticc Resonance Imaging) measures were obtained. Our general working hypothesis 
was,, that dissociative tendencies in healthy individuals are not related to aberrant cognitive 
functioning,, but instead reflect a distinct information processing style that, in general, is not 
relatedd to traumatic experiences. More specifically, we proposed that high dissociators are 
characterizedd by heightened levels of attention and working memory capacities, resulting in 
habituallyhabitually higher levels of elaboration and memory storage of presented stimulus material. 
Inn turn, this increased semantic elaboration was hypothesized to result in higher levels of 
true,, but also somewhat higher levels false memories as measured in a recognition task. 

7.11 Summary of results 

Inn Chapter 2, verbal working memory span was determined with a Dutch version of the 
wordd span test of Daneman and Carpenter (1980) and applied to a sample of 119 
psychologyy students. These participants were divided into a low, medium and high-
dissociativee group, with the expectation that the rate of dissociative tendencies would be 
positivelyy related to working memory span. It was found that the verbal span of the high-
dissociativee group was about half a word larger than of the medium- and low-dissociative 
groups.. As argued in Chapter 3, however, the memory task used in Chapter 2 presumably 
doess not provide the most accurate estimate of verbal working memory capacity. Therefore, 
twoo alternative paradigms were used that are thought to tap different aspects of working 
memoryy while measuring fMRI. A Sternberg and an N-back task were applied to tap 
maintenancee and manipulation aspects of working memory, respectively. Behavioural data 
demonstratedd that high-dissociators performed better during the Sternberg task as well as 
duringg the second sub-session of the n-letter back task. In addition, for both tasks, more 
task-loadd related increase in activity in the left dorsolateral prefrontal cortex (DLPFC) was 
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foundd for high than low dissociators. Because this brain structure is consistently activated 

inn working memory tasks, these results suggest that high-dissociative participants recruit 

brainn areas responsible for working memory functioning to a greater extent, resulting in 

betterr performance. 
Chapterr 4 focused 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 task, participants were 
instructedd to detect the letter 'A'. We expected high dissociators to be characterized by 
behaviourall  and ERP signs of enhanced attentional abilities during both tasks. Group 
differencess were most conspicuous in the letter detection task. In the high-dissociative 
group,, detection of the letter 'A' was accompanied by a large increase in amplitude of the 
Latee Positive Complex, an effect that was amplified if words were negatively valenced. 
Thesee effects were mirrored in the behavioural data, in the sense that words that elicited the 
largestt amplitude (negatively valenced words containing an 'A') were given the fastest 
response.. These effects were (virtually) absent in the low dissociative group, as was 
confirmedd by significant group interactions. Taken together, these results confirm our point 
off  view that high dissociators are characterized by heightened attentional abilities. 

Inn Chapter 5, performance and ERPs on a surprise memory test were measured for the 
affectivelyy neutral and negative verbal stimuli that had been subjected to incidental deep vs. 
shalloww encoding (see Chapter 4). It was expected that, due to their higher tendency to 
engagee in semantic elaboration, dissociative tendencies would result in higher recognition 
ratess for stimuli, particularly those that had been subjected to semantic elaboration 
experimentallyy (i.e., deep encoding). Because of their supposedly habitual elaboration, we 
expectedd the beneficial effects of dissociation to be apparent for affectively neutral as well 
ass negative stimuli, (whereas an affective memory bias would predict effects for affectively 
negativee words only), albeit we expected stronger effects of dissociation on negative words 
becausee of the capacity of this stimulus category to automatically attract attention. As a 
'sidee effect' of the increased associative encoding we expected high dissociators to show 
somee increase in false alarm rates as well. ERPs enabled us to assess the amount of 
recollectionrecollection (as reflected in the parietal old/new effect) and level of post-retrieval 
monitoringg (as reflected by the right prefrontal slow wave). Indeed, high-dissociative 
participantss had higher hit rates than low dissociators. This increase occurred both for 
deeplyy and shallowly encoded items. However, this increase in hit rate was limited to 
affectivelyy neutral stimulus material, and accompanied by an increase in false alarm rate to 
neww neutral stimuli that was of equal magnitude as the increase in hit rate, resulting in a 
comparablee net memory performance for low and high dissociators. ERPs results 
complementedd these behavioural findings: a groups x valence interaction suggested that hits 
too deeply encoded neutral stimuli elicited a larger parietal old/new effect in high than low 
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dissociators,, suggesting a higher level of conscious recollection in high than low 
dissociatorss for this stimulus category. In addition, a smaller right prefrontal old/new effect 
forr hits to shallowly encoded neutral stimuli for high than low dissociators indicated that 
highh dissociators engaged less in post-retrieval monitoring than low dissociators, which 
mightt also partly explain their increased false alarm rate to new neutral stimuli (although 
theree were insufficient trials to calculate ERPs for this stimulus category). 

Inn Chapter 6, we reported results from a deep-shallow encoding paradigm while 
measuringg fMRI, combining results from the study (encoding) and the test (recognition) 
phasee (analogous to the ERP studies of Chapters 4 and 5). During encoding, we expected 
highh dissociators to show fMRI indications of increased semantic working memory activity 
(thoughtt to reside in the left inferior frontal gyrus) and increased memory storage, a direct 
resultt of increased working memory/elaboration (thought to be located in the medial 
temporall  lobe, i.e., (para)hippocampal activation). This pattern of results was indeed found 
forr negatively valenced words. Corroborating these results, negatively valenced words were 
rememberedd better by high than low dissociators. For the recognition task, we found group 
differencess in favour of the high dissociators in the left and right posterior hippocampus 
andd the inferior parietal lobule complex, structures that have been associated with conscious 
recollection.. These data thus strongly suggest that high dissociators are characterized by 
highh levels of conscious recollection. 

7.22 Dissociation as a basic information processing characteristic 

Thee empirical chapters of this thesis provide evidence that dissociative tendencies in 
nonclinicall  populations are related to basic information processing characteristics. The 
relationn between dissociative tendencies and working memory, attention, elaboration and 
long-termm memory is set out in more detail below. 

DissociationDissociation and working memory 

Wee have provided behavioural evidence that high dissociators are characterized by a higher 
workingg memory capacity as indexed by three types of working memory tasks: verbal span 
(Chapterr 2), delayed match-to-sample and N-back (Chapter 3). In the latter two cases, these 
behaviourall  results were corroborated by fMRI data indicating more task load-related 
increasee in activity in dorsolateral prefrontal cortex for high than low dissociators. In 
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additionn to these tasks, that are assumed to tap working memory function directly, fMRI 
dataa from the affective evaluation task of Chapter 6 provide further indications that working 
memoryy capacity is larger in high than low dissociators. Although this paradigm does not 
providee a behavioural index of working memory capacity, it is assumed that semantic 
workingg memory, thought to be located in inferior frontal gyrus (ventrolateral prefrontal 
cortex),, is central to this task. fMRI indicated an increase of activation in this area in 
responsee to affectively negative versus neutral words in this area, with this effect being 
strongerr for high than low dissociators. It thus seems that the recruitment of semantic 
workingg memory by affective stimuli is stronger for high than low dissociators. Taken 
together,, these results suggest that high-dissociative, otherwise healthy individuals are 
characterizedd by a high working memory capacity. The results presented in this thesis thus 
appearr to contradict the conjecture by Dorahy (2001) of potential deficits in working 
memoryy with dissociative patients. 

DissociationDissociation and attention 

Whenn high-dissociative participants had to detect the letter 'A' in presented words (Chapter 
4),, Event-Related Potentials indicated that high dissociators were characterized by 
enhancedd focusing of attention to this stimulus feature. The fact that this ERP effect was 
alsoo present for affectively neutral words indicates that this heightened attention in high 
dissociatorss is independent of affective processing: neither the stimulus, neither the task at 
handd (letter detection) seem to be emotion-dependent. This finding, together with the 
findingss on working memory, strongly suggests that dissociative tendencies in individuals 
fromm nonclinical populations are not related to any traumatic life history, but instead reflect 
aa basic information processing characteristic. It remains well possible, however, that these 
generall  information processing abilities are particularly engaged in emotional conditions, 
andd that a traumatic event on top of dissociative abilities triggers dissociative disorders. 
Indicatingg that dissociative tendencies are particularly suited for emotional information 
processing,, negative affective stimulus valence did have an effect on high dissociators in 
thee attentional task: the detection of the letter A was faster, and the concomitant ERP 
componentt larger for negatively than neutrally valenced words, indicating increased 
focusingg of attention to this stimulus category. This effect was not observed in low 
dissociators.. We think that this effect is due to the intrinsic attention capturing properties of 
negativelyy valenced stimuli to which the high dissociators are particularly sensitive. 

Probablyy as a result of their high working memory capacity, high dissociators were 
ableable to perform the primary task and at the same time pay attention to the affective valence 
off  the stimuli, indicating a superior ability to divide attention as well. More evidence that, 
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inn addition to increased focused attention, high dissociators are characterized by increased 
dividedd attention skills compared to low dissociators comes from one of the working 
memoryy tasks discussed in Chapter 7.2.1. This N-back can be viewed as a dual task 
(Baddeley,, 1996; D'Esposito, Detre, Alsop, Shin, Atlas, & Grossman, 1995) and as 
mentionedd earlier, high dissociators performed better than low dissociators under high task 
loadss in the second subsession of the task with a related increased in prefrontal cortex 
activity. . 

Thee only other research group we know of that has also investigated the relation 
betweenn dissociation and attention is the group of Freyd and colleagues (Freyd, Martorello, 
Alvarado,, Hayes, & Christman, 1998; DePrince & Freyd, 1999). Contrasting with our view, 
Freydd emphasizes the influence of trauma on dissociative tendencies in nonclinical groups. 
Moree specifically, she argues that the dissociative coping style that certain individuals have 
developp as a consequence of trauma (typically sexual abuse in childhood by a caregiver) 
eventuallyy leads to a dual task information processing style that is apparent in daily life 
situationss that are in no way related to the experienced trauma. Thus, according to Freyd, 
performancee differences between nonclinical low and high dissociators on basic attention 
taskss are the result of differences in trauma history. It should be noted that this position 
doess not explain the differences between high and low dissociators in information 
processingg of affectively neutral material. 

Althoughh we did not specifically ask our participants for trauma history (a brief 
questionnairee concerning general health issues was, however, filled out by our participants), 
wee find it unlikely that the behavioural and neural characteristics of high-dissociative 
participantss found in the present thesis are the result of trauma history, i.e., reflect 
pathologicall  dissociation. Firstly, in our opinion, pathological dissociation is a relatively 
exceptionall  phenomenon that is rarely observed in nonclinical groups. Secondly, we find it 
improbablee that trauma history would result in superior performance across a wide rang 
basicc cognitive tasks that are, for the most part, not related to affective stimulus material or 
affectivee processing. On the contrary, we find it more likely that psychopathology 
(includingg pathological dissociation) in general has a detrimental effect on cognitive 
functioning,, e.g., because of concentration problems and neurological dysfunctions. 
Therefore,, if one assumes that some of our high dissociative participants suffered from 
pathologicall  dissociation during the experimental session, this probably would have 
impairedd instead of improved their performance, thereby reducing instead of increasing the 
magnitudee of the group effects. 
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DissociationDissociation and episodic memory 

Thee relation between dissociative tendencies and episodic memory was investigated in 
recognitionn tasks. During a test phase, affectively neutral and negative words were shown 
sequentiallyy to participants. Some of the words had been presented earlier during a deep or 
shalloww study phase, whereas the remainder of the test words had not been shown 
previously.. Participants had to decide whether they had seen the presented word earlier 
duringg the experimental session or not. In contrast to the previously published directed 
forgettingg studies that constituted intentional learning paradigms (see Chapter 1.3.1), the 
deep/shalloww encoding approach entails incidental learning, which we hypothesized to be a 
moree ecologically valid approach for studying the influence of dissociation on episodic 
memory.. It should be noted, however, that directed remembering vs. forgetting and deep vs. 
shalloww encoding (Craik & Lockhart, 1978) seem to have similar effect on recognition 
memory. . 

Ass described in Chapter 5, ERPs were recorded during the test phase whereas in 
Chapterr 6 fMRI during encoding and retrieval was the designated approach. We expected 
highh dissociators to be characterized by generally higher rates of recollection because of 
theirr habitual tendency to engage in semantic elaboration during encoding. We expected 
thesee effects in particular for deeply encoded items, because deep processing is by 
definitionn semantic. Furthermore, these effects were expected to be particularly evident 
withh affectively negative stimuli because of their intrinsic capacity to attract attention. As a 
sidee effect of semantic elaboration, we expected high dissociators to be more prone to 
committingg commission errors as well, i.e., mistakenly classifying new words as 'old'. Our 
elaborationn hypothesis contrasts with two common views on dissociative tendencies and 
memory.. Firstly, the cognitive avoidance hypothesis (Cloitre, 1992) assumes that high 
dissociatorss are able to forget (particularly trauma-related) stimulus material, whereas the 
affectivee memory bias hypothesis would predict superior memory for negatively valenced 
stimuluss material, but no superior or even inferior memory for neutral stimuli. Application 
off  the deep/shallow encoding approach enabled us to investigate if these processes depend 
onn directing attention towards or away from the meaning of the word. 

Althoughh the effect of dissociation on memory performance differed for the ERP and 
fMRII  studies, the results had in common that no indications whatsoever for impaired 
memoryy in high dissociators were found. Thus, we found no support for the cognitive 
avoidancee hypothesis. In the ERP study, an increase in hit rates and false alarm rates to 
neutrall  words was found, suggesting that neutral stimuli had been elaborated more 
extensivelyy during encoding, leading to increased recollection of old stimuli and a 
concomitantt increase of false alarm rates to new stimuli. As no group effects were found 
forr negatively valenced words, no support was found for the affective memory bias 
hypothesiss either. ERP data confirmed an increased level of recollection for neutral stimuli 
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forr high relative to low dissociators. Furthermore, these data indicated that high dissociators 
engagedd less in post-retrieval monitoring, which might also explain the increase in false 
alarmm rates in high dissociators. A different picture emerged from the fMRI study: here, a 
largerr valence effect for deeply encoded items was found for low than high dissociators. In 
thiss case, it thus seemed that high dissociators elaborated negative stimuli more than low 
dissociators,, without the side effect of an increased false alarm rate. The fact that the 
presentationn rate of stimuli in the fMRI task was self-paced whereas in the ERP study it 
wass not, combined with the fact that the fMRI task was overall more difficult, might 
explainn the different group effects in the two studies. 

Moree right inferior frontal gyrus and hippocampal activation for high than low 
dissociatorss during encoding confirmed the hypothesis that high dissociators recruited 
semanticc elaboration in working memory to a greater extent leading to increased storage of 
negativelyy valenced stimuli. For the recognition task, we found group differences in favour 
off  the high dissociators in the left and right posterior hippocampus and the inferior parietal 
lobulee complex, structures that have been associated with conscious recollection. These 
dataa thus strongly suggest that high dissociators are characterized by high levels of 
consciouss recollection. 

Thee absence of a difference in reported anxiety scores for the high versus low 
dissociatorss indicated that these effects were not due to the fact that high dissociators 
sufferedd from increased levels of state anxiety. 

7.33 Dissociation and related constructs 

Inn several studies, Merckelbach and colleagues have investigated the relation between 
dissociationn and related psychological constructs by calculating correlations between scores 
onn several questionnaires. They found positive correlations between the Dissociative 
Experiencess Scale (DES) on the one hand and the Creative Experiences Questionnaire 
(CES)) and the Cognitive Failure Questionnaire (CFQ) on the other hand (Merckelbach, 
Muris,, Horselenberg, & Stougie, 2000; Merckelbach, Horselenberg, & Schmidt, 2002) The 
latterr two self-report measures have been developed to tap fantasy proneness and 
absentmindedness,, respectively. It is no surprise that these questionnaires are correlated 
becausee they seem to refer to similar constructs and they even partially share the same item 
content.. For instance, the DES and the CFQ both contain questions that are related to 
daydreamingdaydreaming and absentmindedness. 

Thee question arises if dissociative tendencies are best regarded as a capacity or a 
dysfunction.. The answer to this question seems to be a matter of taste. If someone misses 
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partt of a conversation because he is daydreaming, this can be regarded a cognitive failure. 
AA person might, however, be engaged in creative thinking that results in tangible results 
laterr on. In this way, cognitive failures might lie at the basis of constructive cognitive 
capacities.. In any case, the observed relations between dissociation, fantasy proneness, and 
absent-mindednesss are not in disagreement with our findings of high attentional and 
workingg memory abilities. Moreover, these latter basic capacities might lie at the heart of 
creativee processes that are labelled 'cognitive failures' by some. Still, it is easy to conceive 
thatt mental processes like absent-mindedness and fantasy proneness may be detrimental for 
taskk performance: if somebody is not paying attention, she is not going to perform well on a 
task.. Relevant in this respect is a study by Giesbrecht, Merckelbach, Geraerts, & Smeets 
(2004),, in which participants differing in their scores on the DES were asked to perform a 
Randomm Number Generation task in which they had to generate random sequences of 
numberss ranging from 1 to 10. Modest positive correlations (in the range of 0.2) were found 
betweenn scores on two subscales of the DES (DES-T and amnesia) and certain patterns that 
weree held to be deviations from randomness, e.g., repeating of the same number. Apart 
fromm the fact that occurrence of the same number is a characteristic of random number 
generation,, a very important issue at stake here seems to be motivation: if high dissociators 
aree willing to try, they may display superior performance on basic attention and memory 
paradigms.. If they do not try hard enough, they may easily 'drift away' in daydreaming, so 
too speak. High dissociators might get bored easily and divert their working memory 
capacityy to more interesting activities like daydreaming. 

When,, then, will high dissociators, and participants in general, be motivated to perform 
welll  on tasks? Firstly, the test leader may emphasize the importance of focusing on the 
experimentall  session. Secondly, and maybe most importantly, the nature of the task at hand 
mayy decide if high-dissociative individuals perform better than low dissociators. In the 
workingg memory tasks reported in Chapter 3, superior performance of the high dissociators 
becamee apparent only for higher task loads, indicating that the task at hand should be 
sufficientlyy challenging for dissociative capacitive to surface. On the other hand, the letter 
detectionn task (detecting the letter 'A') was fairly easy to accomplish, and high dissociators 
alsoo displayed improved performance on this task compared to low dissociators. The letter 
detectionn task, however, was relatively short and subjective reports from participants 
indicatedd that the task was quite entertaining to perform. 
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IAIA ERPs vs. fMRI 

TwoTwo indices of neural activity have been used in the present thesis: Event-Related 
Potentialss (ERPs) and functional Magnetic Resonance Imaging (fMRI). These measures 
seemm to provide insights about cognitive functioning that are highly complementary: ERPs 
offerr high temporal resolution (in the millisecond range) about brain activity mainly 
stemmingg from the neocortex, whereas spatial resolution is poor: for instance, ERPs are 
informativee if activity around 100 msec after stimulus presentation is more left or right 
lateralizedd and in addition in which lobe activity is probable generated (e.g., the frontal lobe 
orr the parietal lobe). Because of its high temporal resolution, inferences can be made about 
thee timing of cognitive processes. For instance, it can be inferred if, on average, an ERP 
componentt precedes or follows the overt response of the participant. If it follows the overt 
response,, it is unlikely that the component reflects a process like response selection. 

Inn contrast, fMRI offers high spatial and poor temporal resolution. Whereas brain 
activityy can be localized with a precision of about 3 millimeters, the development of the 
BOLDD signal is sluggish, and therefore does not provide detailed information about the 
timingg of cognitive processes. 

7.55 General conclusion 

Dissociativee style appears to be one of the most powerful individual differences, in the 
sensee that it corresponds with a host of differences in information processing, which are 
reflectedd in the results of a number of experimental task. It is not difficult to find a common 
denominatorr for all these functions. In the past attention, working memory, and episodic 
memoryy have all been related to the concept of consciousness. We propose that dissociative 
stylee is an individual difference in the ability to construct conscious experiences (e.g., 
Mandler,, 1985, 2002, Phaf & Wolters, 1997). If this is true, individual differences in 
dissociativee ability may well be used to probe the structure of human consciousness. 
Emotionss surely play a central role in consciousness, but by no means are the only form of 
consciousness.. Particularly when emotional experiences are involved, eminent dissociative 
abilitiess may be invoked to cope with the urgent and personally relevant circumstances that 
aree usually associated with emotion. 

Thee findings in this dissertation are not inconsistent with the following position. 
Dissociativee ability may reflect a largely inborn capacity. It cannot be excluded that 
practice,, for instance due to a traumatic experience, increases this ability. Mainly, however, 
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personss with high dissociative abilities seem to be selected for dissociative disorders, when 
exposedd to traumatic events. Tragically, such patients are also liable to higher levels of 
falsee recollection, which may damage their credibility. Non-pathological individuals with 
highh dissociative tendencies may, however, profit from their abilities, for instance by a 
higherr level of intelligence (i.e., working memory performance forms a part of most 
intelligencee tests, Ackerman, Beier, & Boyle, 2005). Their higher ability to construct 
consciouss experience may also make them more suited for creative and artistic professions. 
Inn general, it seems that dissociation should not in the first place be considered a 
characteristicc of a disorder, but should be seen as a distinct ability that may be beneficial in 
manyy conditions. 
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