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Dissociativee style and individual differences in 

verball  working memory span 

2.11 Abstract 

Dissociativee style is mostly studied as a risk factor for dissociative pathology, but it may 
alsoo reflect a fundamental characteristic of healthy information processing. Due to the close 
linkk between attention and working memory and the previous finding of enhanced 
attentionall  abilities with a high dissociative style, a positive relationship was also expected 
betweenn dissociative style and verbal working memory span. In a sample of 119 
psychologyy students, it was found that the verbal span of the high-dissociative group was 
aboutt half a word larger than of the medium and low-dissociative groups. It is suggested 
thatt dissociative style may be one of only very few individual differences that is directly 
relevantt to consciousness research. 

dee Ruiter, M. B., Phaf, R. H., Elzinga, B. M , & van Dyck, R. (2004). Dissociative style and 
individuall  differences in verbal working memory span. Consciousness and Cognition, 13, 
821-828. . 
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2.22 Introduction 

Dissociationn is a construct stemming from clinical psychology that seems clearly associated 
withh individual differences in conscious processing. It is defined as 'a disruption in the 
usuallyy integrated functions of consciousness, memory, identity, or perception of the 
environment'' (DSM IV, American Psychiatric Association, 1994). In Dissociative Identity 
Disorderr (DID), for instance, mental functions appear to be disintegrated so severely that 
twoo or more distinct identities or personality states (i.e., 'alters') recurrently take control of 
behaviour.. In addition to being the core symptom of the dissociative disorders, dissociation 
iss often seen in Posttraumatic Stress Disorder (Boon & Draijer, 1993), and required in the 
diagnosiss of Acute Stress Disorder (Morgan et al., 2001; Spiegel, Koopman, Cardena, & 
Classen,, 1996). Dissociative experiences, however, also frequently occur outside any 
clinicall  context (Ray, 1996; Waller, Putnam, & Carlson, 1996), when there is no indication 
off  any traumatic experience. Within this context they regarded as harmless, as is the case 
forr daydreaming, or even useful (dissociation has been invoked to explain why a person can 
competentlyy conduct several actions simultaneously, e.g. driving a car and maintaining a 
conversation;; Spiegel & Cardena, 1991). We hypothesized that differences in a basic 
cognitivee skill (i.e., working memory span) would correspond to the ability to have 
dissociativee experiences. The working memory span of a relatively large sample of 119 
nonclinicall  participants varying in level of dissociative tendencies was determined. 

Thoughh originally developed to screen for persons at risk for dissociative pathology, a 
numberr of questionnaires is nowadays used to determine to what extent individuals have a 
generall  tendency for dissociative experiences (e.g., DES: Bernstein & Putnam, 1986; Dis-
Q:: Vanderlinden, Van Dyck, Vandereycken, Vertommen, & Verkes, 1993). Given that 
dissociativee experiences frequently occur in the general population (e.g., Ross, Joshi, and 
Currie,, 1990) and that both pathological and nonpathological dissociation share a high level 
off  genetic influences (Jang, Paris, Zweig-Frank, & Livesley, 1998) it is difficult to view 
dissociationn as other than a fundamental information-processing mechanism. The majority 
off  experimental studies into this mechanism has focused on memory function in high-
dissociativee patient groups (e.g., Cloitre, 1992; Cloitre, Cancienne, Brodsky, Dulit, & 
Perry,, 1996; Elzinga, de Beurs, Sergeant, Van Dyck, & Phaf, 2000; McNally, 1998; 
McNally,, Metzger, Lasko, Clancy, & Pitman, 1998). Although from a clinical perspective 
thesee patients were expected to show decreased memory functioning for trauma-related 
stimuluss material, they showed, at least under some circumstances, superior (i.e., 
'hypermnesic')) performance. These laboratory studies add support to the view that 
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dissociationn may be related to a basic cognitive skill that does not have the avoidance of 
traumaticc memories as its primary goal. 

Onlyy a few studies have been conducted that were specifically aimed at clarifying the 
relationn between dissociation and basic cognitive functioning in a nonclinical population. 
Employingg 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-
dissociativee college students showed more classical Stroop interference and less 
interferencee in a dual-task Stroop task than low-dissociative students. DePrince and Freyd 
(1999)) concluded that high dissociators may be more skilled at dividing attention and less 
skilledd at focusing attention than low dissociators. In a recent event-related potential (ERP) 
studyy by our group (De Ruiter, Phaf, Veltman, Kok, & Van Dyck, 2003, see Chapter 4), 
however,, we reasoned that the classical Stroop task might not be suited to induce dual 
taskingg in the high dissociators as the relevant and the irrelevant stimulus feature (colour of 
wordd vs. meaning of word) interfere. Employing a paradigm in which the two features did 
nott interfere, high-dissociative students showed indications of enhanced selective, as well 
ass divided, attention. 

Inn addition to attentional abilities, dissociation may also be related to working memory 
abilities.. Many theorists have postulated strong bidirectional links between attention and 
workingg memory (e.g., Awh & Jonides, 2001; de Fockert, Rees, Frith, & Lavie, 2001; 
Downing,, 2000; Kane & Engle, 2003). Elzinga et al. (2000) suggested that also the superior 
memoryy performance of their high-dissociative participants was due to increased 
elaborativee learning, for which a high working memory capacity is a prerequisite. Conway, 
Cowan,, and Bunting (2001) have, for instance, suggested that a low working memory span 
correspondss with a difficulty of inhibiting distracting information in attentional tasks. Low-
dissociativee participants have similarly been found (DePrince & Freyd, 1999) to show more 
Stroopp interference than high-dissociative persons under dual-task conditions (i.e., when 
workingg memory is loaded). If the ability to divide attention is indeed related to working 
memoryy span and high-dissociative persons possess enhanced attentional abilities, these 
personss would also be expected to have larger working memory spans than low-dissociative 
persons.. From this starting point, we collected verbal working memory spans and 
dissociationn scores in the course of three different experiments within a nonclinical sample 
off  psychology students. 
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2.33 Method 

AA group of 119 Psychology students at the University of Amsterdam participated either for 
coursee credit or for a financial reward in one of three experiments involving memory 
performancee and priming with neutral and emotional material. They all consented to 
performm the working memory task and to complete the dissociation questionnaire at the end 
off  the experiment. For two of the three experiments extreme scorers were selected on the 
basiss of previously collected scores. The experimenters were, however, blind to these 
scoress and administered the questionnaire again at the end of the experiment. To obtain 
sufficientt participants also additional non-selected students were enrolled in the 
experiments.. Only final scores are presented here. Due to the mixed nature of the group, 
participantss were divided in high, medium, and low dissociative groups (see Table 1). 

Thee working memory test was immediately followed by the Dissociation Questionnaire 
(DIS-Q)) and was administered at the end of the experiment. Verbal working memory span 
wass determined with a Dutch version of the word span test of Daneman and Carpenter 
(1980).. The test was composed of monosyllabic, relatively familiar, Dutch words (e.g., 
'arm',, 'bed', 'was') which were as semantically and phonetically unrelated as possible. 
TwoTwo sets of two, three, four, five, six, and seven different words each were formed. The 
smallestt set was first read out and the participant had to recall these words aloud in the 
exactt order of presentation. After the two sets of two words, two sets of three words 
followed.. Each time the subsequent two word lists had one word more. The number of 
wordss increased to maximally seven or until the participant made an error. If the error was, 
forr instance, made in the first five-word list, the span was scored as 5. If it was made in the 
secondd five-word list, a span of 5.5 was scored. All words in the successive word lists were 
differentt and presented in the same order to all participants. 

Thee Dissociation Questionnaire (DIS-Q; Vanderlinden et al., 1993) is a Dutch self-
reportt measure of dissociative experiences. It consists of 63 items and has four subscales: 
Identityy confusion, Loss of control, Amnesia, and Absorption. A respondent could indicate 
onn a five-point scale (1 = not at all; 2 = a littl e bit; 3 = moderately; 4 = quite a bit; 5 = 
extremely)) to what extent the item or statement was applicable. Identity confusion (25 
items),, or fragmentation, refers to experiences of depersonalisation and derealisation. Loss 
off  control (18 items) is associated with impulsiveness and relates to experiences of losing 
controll  over behaviour, thoughts, and feelings. The subscale of Amnesia (14 items) 
indicatess apparent memory loss and sudden lacunas in conscious recollection. Absorption 
(66 items), finally, measures experiences of enhanced concentration and attention. Internal 
consistencyy of the DIS-Q is good (Cronbach's alpha is 0.96 for the total scale). The test-
retestt reliability is 0.94 for the total score. In a sample of 374 respondents from the general 
populationn the average total score was 1.61 (SD = 0.40). In the same study (Vanderlinden, 
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Vann Dyck, Vandereycken, & Vertommen, 1991) dissociative style was also found to 
declinee with age, but no gender differences were obtained. In the clinical context, persons 
scoringg above 2.2 are recommended for screening for dissociative or other mental 
pathology.. Finally, a congruent validity (r = 0.85) between DIS-Q and another dissociation 
questionnairee (DES; Bernstein & Putnam, 1986) was obtained by Vanderlinden et al. 
(1993). . 

2.44 Results 

High-dissociativee students had a higher span (see Table 1) than medium or low-dissociative 
studentss (F(2, 116) = 5.33, p < 0.01). Post-hoc tests confirmed that only the high-
dissociativee group differed significantly (p < 0.05) from the other groups. Though the 
relationshipp is probably nonlinear, a significant positive correlation was found between 
totall  DIS-Q score and working memory span (r = 0.222, p < 0.05). The results suggest that 
onlyy extreme high scorers on the DIS-Q, approaching the pathological range, show an 
enlargedd verbal working memory span. 

Tablee 1. Age (SD), average (SD), minimum, and maximum DIS-Q score, average subscale scores (SD) on the 
DIS-Q,, number of males and females and verbal working memory span (SD) of the three dissociative groups. 

Dissociativee group 

Age e 

Averagee DIS-Q 

Minimumm DIS-Q 

Maximumm DIS-Q 

Identityy confusion 

Losss of control 

Amnesia a 

Absorption n 

## Female 

#Male e 

Span n 

Low w 

22.7(6.2) ) 

1.24(0.06) ) 

1.063 3 

1.317 7 

1.07(0.07) ) 

1.48(0.15) ) 

1.14(0.10) ) 

1.47(0.36) ) 

28 8 

10 0 

4.788 (0.84) 

Medium m 

23.4(7.1) ) 

1.58(0.14) ) 

1.330 0 

1.830 0 

1.34(0.16) ) 

1.94(0.26) ) 

1.38(0.19) ) 

1.96(0.45) ) 

28 8 

13 3 

4.89(0.80) ) 

High h 

22.55 (6.6) 

2.277 (0.27) 

1.900 0 

2.980 0 

2.011 (0.44) 

2.888 (0.52) 

2.02(0.51) ) 

2.39(0.67) ) 

31 1 

9 9 

5.366 (0.90) 

Workingg memory span was primarily related to Identity confusion (r = 0.20, p < 0.05), but 
alsoo showed a significant correlation with Loss of control (r = 0.\9,p< 0.05). A marginally 
significantt correlation with Amnesia (r = 0.\6,p = 0.09) occurred. No apparent relationship 
wass found with Absorption (r = 0.05, NS). Probably due to the homogeneity in age of the 
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students,, no correlation was found of age with total DIS-Q score (r = -0.064, NS), nor with 
spann (r = -0.081, NS). 

2.55 Discussion 

Highh dissociators showed a larger verbal working memory span than medium or low 
dissociators.. Though the difference is small (about half a word between extreme groups), it 
iss reliable, and, moreover, supported by results of a recent fMRI study by our group 
(Veltmann et al., 2005). In the latter study, a sample of nonclinical participants selected on 
theirr extreme scores on the DIS-Q, performed a Sternberg task (e.g., Awh et al., 1996) and 
ann n-back task (e.g., Jonides et al, 1997). In the first task, participants are instructed to 
memorizee a letter string of varying length. In the second task, participants are shown a 
sequencesequence of letters and for each letter have to decide whether it matches a letter preceding it 
nn places in the series. The Sternberg task is more similar to the word span task that we 
employedd in the present study, emphasizing the importance of maintaining information in 
workingg memory. In the n-back task, efficiency of working memory updating is more 
importantt than working memory span proper (Fletcher & Henson, 2001). For both tasks, 
highh dissociators performed better than low dissociators in the difficult task conditions. In 
linee with these behavioural results, high dissociative participants showed greater task load 
relatedd activity in several brain regions, particularly the left middle dorsolateral prefrontal 
cortex.cortex. This structure has consistently been associated with higher cognitive functions like 
workingg memory (Fletcher & Henson, 2001). 

Similarly,, de Ruiter et al. (2003, see Chapter 4) obtained evidence for a higher capacity 
too both divide and pay attention in high than in low dissociators. We conclude that 
nonpathologicall  dissociative tendencies correspond to both enhanced attentional and 
workingg memory abilities, which appear to have a strong genetic basis (Jang et al., 1998). 
Attentionn may not only specify the contents of working memory (e.g., Conway et al., 
2001),, but these (concurrently available) contents may subsequently also serve to direct 
attentionn (e.g., Downing, 2000). The two functions are so heavily intertwined that it seems 
impossiblee to argue that only one of them provides the basic process underlying 
dissociativee tendencies. 

Itt might seem somewhat surprising that the subscale that is most closely related to 
attentionn and therefore also working memory, i.e., the absorption scale, showed the lowest 
correlationn with working memory span. It should be noted however, that SDs for scores on 
thee absorption scales are higher than scores on the other scales, which may have led to the 
absencee of a significant correlation. Furthermore, Cronbach's alpha and test-retest 
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reliabilityy coefficients have been found to be remarkably lower for absorption than for the 
otherr subscales (Vanderlinden et al., 1991). This may be due to the fact that this subscale 
onlyy consists of six items. Moreover, some items that are categorized into other subscales 
aree clearly related to absorption. For instance, one item of the subscale 'amnesia' reads as 
follows:: "When I watch television, I do not notice anything that goes on around me". 
Finally,, it should be noted that the reported number of factors for dissociation 
questionnairess varies, ranging from one to seven (Kihlstrom, Glisky, & Angiulo, 1994). We 
thereforee attach less value to the participants' scores on the subscales than to their overall 
DIS-QQ score. 

Anotherr point of consideration that should be mentioned is that the positive correlation 
betweenn dissociation and working memory might be carried by a trait that is highly 
correlatedd with dissociation, rather than the measure itself. Two findings in the literature are 
particularlyy worth mentioning in this respect. Firstly, significant correlations between 
dissociationn and fantasy proneness have been found (Hyman & Billings, 1998; 
Merckelbach,, Horselenberg, & Schmidt, 2002; Merckelbach, Muris, Horselenberg, & 
Stougie,, 2000). Although this relation has been invoked as an argument against the veracity 
off  recovered memories in dissociative patients, it can not explain the higher working 
memoryy capacity in high dissociators. An alternative, interesting view however, is that a 
highh working memory capacity is a prerequisite for the ability to engage in fantasizing. 
Anotherr relevant trait to be considered is anxiety. It has been demonstrated that low levels 
off  stress-induced norepinephrine release in the prefrontal cortex have beneficial effects on 
workingg memory (Arnsten, 1998). Higher levels of anxiety in the high dissociators might 
thereforee be put forward as an alternative explanation for their increased working memory 
capacity.. Anxiety, however, has been found to be only modestly correlated with 
dissociationn (e.g., Jang et al, 1998; Kwapil, Wrobel, & Pope, 2002). When covarying out 
anxiety,, sometimes the effects of dissociation disappear (Elzinga et al, 2000), but in other 
studiess the effects of dissociation remained significant (Cloitre et al., 1996, Veltman et al, 
2005).. It therefore seems that anxiety may partly explain the effect of dissociation on 
workingg memory span. Future studies are clearly needed to provide more insight into this 
issue. . 

Althoughh we do not rule out the possibility that some of our high dissociative 
participantss were traumatized by, for instance, childhood abuse, which might have 
heightenedd their dissociation scores, we do not consider this a major concern in this study. 
Evenn if some of the high dissociative participants in our study were traumatized, it seems 
unlikelyy that their heightened working memory span is the result of adverse life events 
insteadd of their innate dissociative capacities. Even though we want to stress that the 
presentt study was aimed at studying dissociation as a healthy information processing style 
inn nonclinical participants, an attempt can be made to explain how this capacity might be 
functionall  in patients with dissociative disorders. The ability to divide attention may be 
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stretchedd to the point that different 'alters' arise. If it is assumed that the disorder is caused 
byy early traumatic experiences, the ability to inhibit distracting traumatic memories by 
loadingg working memory with different 'alters' is highly functional (see also DePrince & 
Freyd,, 1999). This may also solve the paradox of intrapersonality 'hypermnesia' (e.g., 
Elzingaa et al., 2000) and interpersonality 'amnesia' (Eich, Macauley, Loewenstein, & 
Dihle,, 1997) in DID patients. Due to the higher attentional focusing and the larger working 
memoryy span, memories are stored more strongly by these patients than by low-dissociative 
individuals.. The same ability can be used to 'compartmentalize' the contents of working 
memoryy and to focus on a compartment that does not contain the (strongly stored) painful 
memories.. This explanation is supported by our recent finding with twelve DID patients 
(Elzinga,, Phaf, Ardon, & Van Dyck, 2003) of a directed forgetting effect between different 
personalityy states, but a similar absence of this effect within personality states as was 
obtainedd by Elzinga et al. (2000). In the dissociative disorder, stronger storage can, thus, be 
compensatedd by increasing the division of attention and a higher working memory load at 
retrieval. . 
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