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Critical steps are now being taken to unravel the underlying neuropsychological mechanisms of dissociative identity disorder (DID).  Central to a greater elucidation of DID is understanding the functioning of cognition, in particular, that related to memory.  Experimental studies of memory functioning in DID can be traced back to at least 1908 when Prince and Peterson examined the transfer of classically-conditioned associations between so-called amnesic identities.  Despite considerable attention being given to the study of DID, especially in recent times, experimental research on memory functioning since Prince and Paterson’s (1908) contribution has only dotted the burgeoning DID literature base.  The current purpose is to review experimental research which has examined memory functioning in DID and how this work cognitively informs both the conceptualisation of DID and the understanding of specific dissociative symptoms.


Tulving (2000), among others (e.g., Schacter & Tulving, 1994), has elucidated the systems, processes, expressions and kinds of awareness underpinning the cognitive neuroscience of human memory.  Figure 1 below shows a schematic representation of this framework.  The human memory system can be broadly divided into behavioural or procedural memory and cognitive memory.  The procedural memory system is involved in the acquisition of behavioural skills.  Cognitive memory is made up of four discrete memory systems, namely working memory, the perceptual representation system, semantic memory, and episodic memory.  Working memory refers to the limited and short term storage space in and around conscious experience, and the processes (e.g., coding, or transforming information into a more easily retrievable form [e.g., a mnemonic]; mental rehearsal) which both support it and link it to other systems (Atkinson & Shiffrin, 1971; Baddeley, 1986).  The perceptual representation system operates to allow the recognition of perceptual objects, while the semantic memory system is involved in the acquisition and use of general information and knowledge of the world.  Finally, the episodic memory system refers to the system mediating the contextually rich material for the individual’s personal history (e.g., autobiographical memories of their childhood). 


Memory systems acquire material through encoding and storage of information and then utilise that stored information by retrieving it.  The retrieval of information from the memory systems can be implicit or explicit.  Implicit and explicit retrieval refer to the degree of awareness between retrieved information and prior experience (i.e., encoding) of that information.  Broadly speaking, if an individual is consciously aware on retrieval that they have previously encoded that information, the retrieved material is said to be an explicit memory.  Implicit memory, in Tulving’s (2000) words, refers to the “retrieval of stored information in the absence of the awareness that the current behaviour and experience have been influenced by a particular earlier happening (p. 730, italics in original). 


A supplementary issue is the kind of awareness that accompanies explicit memory retrieval.  Tulving (2000) has posited two types of awareness during explicit retrieval. The first refers to an event that is remembered or recollected, namely, the individual is consciously aware that they have previously experienced that event and it happened to them.  This has also been referred to as autonoetic awareness or memory.  The second type of awareness that can accompany explicit memory retrieval is referred to by Tulving (2000) as knowing or familiarity. In this case, an individual may get the sense that the retrieved material was something experienced before, rather than dreamed or created, but they have no direct conscious awareness of encoding the memory and it may not seem like part of their autobiographical history.  In other words, the event doesn’t feel subjectively connected to their own personal experience.  This type of memory has been referred to as noetic memory or awareness.  It has been argued that trauma memories are often retrieved with a feeling of knowing that the traumas happened but not actually remembering the occurrence of the traumas.  Consonant with this, trauma memories can feel to the individual like they are not connected to their own autobiographical history, like they don’t belong to them.  Steele, Nijenhuis, and van der Hart (in press) have spoken directly to this kind of awareness during trauma memory retrieval when stating that a core part of treatment is getting the client to fully realise that the trauma actually happened to them, so that they become personified with the trauma and can then work through it. 


Figure 1 presents a schematic outline of this model.
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In organising and focusing this paper, the model above will be drawn upon as a guide to examining experimental research on memory functioning in DID that relates to specific dissociative symptoms, or the more general cognitive conceptualisation of DID. Two of the core discriminating symptoms for a diagnosis of DID in DSM–IV-TR (APA, 2000) relate directly to memory: The first (Criterion A: dissociative identities) relates to the compartmentalisation of episodic and semantic memory, and perhaps procedural memory, while the second (Criterion C: amnesia) relates to the inability to retrieve seemingly unforgettable episodic memories.  


In terms of conceptualisation, many have noted that the dissociative identities of DID are a conglomerate of procedural and cognitive memories (e.g., Putnam, 1989, Ross, 1989).  That is, dissociative identities or ‘alter’ personality states may differ in terms of behavioural skills such as driving a car or riding a bicycle (procedural memory), knowledge base such as languages spoken (semantic memory), and remembered autobiographical history such as the events that have happened in their life (episodic memory).  Well controlled empirical studies are starting to address these issues and much of the work has focused on the transfer of procedural, semantic, and episodic memories across so-called ‘amnesic barriers’ between dissociative identities.  Some studies have also focused upon the retrieval of episodic memories within a single dissociative identity, which addresses to some extent criterion C of the DSM-IV-TR classification of DID more directly.  As well as reviewing these studies, the current paper will outline the more recent work on working memory functioning in DID. 

Compartmentalisation

Historically, it was believed that amnesic barriers between identity states were impermeable to explicit memory transfer but permeable to implicit memory transfer.  As noted earlier, in cognitive neuropsychological terms explicit and implicit would refer to particular retrieval forms.  In the DID literature, retrieval forms are assessed by one identity (identity A) learning a set of stimuli and another identity (identity B), self reporting non-awareness of identity A and therefore amnesic for the learning trial, being tested on its ability to retrieve the learned information.  Explicit retrieval tests may ask identity B to recall without prompts (free recall) the information learned by identity A.  Alternatively, explicit retrieval may be assisted by showing identity B some of the material learned (and also some material not learned) and asking if identity A had seen it (i.e., recognition).  Implicit memory retrieval can be assessed by identity B being shown a fragment, or part of the information learned in identity A and trying to complete the fragment or part.  For example, if identity A is presented with the word ‘garden’ identity B could be presented with ‘gar_ _ _’ and asked to complete the word.  It can be assumed that some transfer of information from identity A (learning state) to identity B (tested state) took place if identity B suggests ‘garden’ as the completed word, as opposed to ‘garage’, ‘garlic’ or ‘garner’.  See Dorahy (2001) for an expanded review of memory functioning in DID. 

Explicit Memory Compartmentalisation

In terms of experimental work on explicit memory in DID, most studies have found no or significantly reduced transfer of semantic and episodic memory when explicit retrieval is assessed (e.g., Eich, Macauley, Loewenstein, & Dihle, 1997; Nissen, Ross, Willingham, Mackenzie, & Schacter, 1988; Peters, Uyterlinde, Consemulder, & van der Hart, 1998).  For example, in assessing 12 DID participants using a directed-forgetting task, Elzinga, Phaf, Ardon, and van Dyck (2003) found a reduction in explicit memory transfer across states but not within states.  In their study, participants were presented with neutral and emotional words in one state (identity A) with the instruction after the presentation of each word to either remember or forget the word.  Retrieval for ‘to-be-remembered’ and ‘to-be-forgotten’ words was then assessed in that same state and also in a state (identity B) that self-reported amnesia for the material learned in identity A.  When tested in the same state participants retrieved more ‘to-be-remembered’ and ‘to-be-forgotten’ words than when tested in the amnesic state.  In identity A the instructions had no impact on retrieval, but when tested in identity B ‘to-be-remembered’ words were retrieved more than ‘to-be-forgotten’ words.  There was no statistical evidence of retrieval differences between emotional and neutral words.  From their pattern of results (selectively outlined here) Elzinga and colleagues argue that amnesia in DID may be partly caused by processes which inhibit or get in the way of the retrieval of certain information (e.g., ‘to-be-forgotten words, threat stimuli).

Elzinga et al.’s (2003) findings did not support a model of dense or pure compartmentalisation of memories in DID because there was some leakage of information across amnesic states (e.g., more ‘to-be-remembered’ words were retrieved in the amnesic state compared to those ‘to-be-forgotten’, indicating transfer of either instructions or processing details across states).  Other studies also have not produced clear explicit memory compartmentalisation (e.g., Szostak, Lister, Putnam, & Weingartner, 1997).  In fact, in a well controlled study assessing explicit retrieval of neutral episodic information in 21 DID patients, Huntjens, Postma, Peters, Woertman, and van der Hart (2003) found no evidence of information compartmentalisation.  As Huntjens et al. note, “[w]hen directly asked to recall the learning episode of another participating identity, 21 patients subjectively reported complete one-way amnesia for this episode.  However, more formal testing showed no objective evidence for this reported amnesia” (p. 295).  Elsewhere Huntjens (2003) has explained this by suggesting that the subjective psychological organisation of DID entails different memories (and emotions, behaviours, etc.) being compartmentalised in different identity states.  Memories from other identity states, especially those that are incongruent or conflictual with the identity attempting to retrieve information, are experienced as ego-dystonic or alien to the self.  Psychological processes give such memories less consideration and ego-dystonic material is less likely to be recalled, which creates the subjective experience of amnesia for these memories..  Despite needing further elaboration and development this explanation for amnesia is not altogether dissimilar from Brenner’s (2001) psychoanalytic model of DID.  Brenner postulates that the defense mechanism underlying the subjective experience of seperateness between alter identities is a form of denial called negation.  Alter identities are perceived as ‘it’s not me’ selves through the use of negation which refers to the ability to “disown intolerable behavior and mental content” (p.88).  Amnesia between identities is therefore created not by consciously and unconsciously denying the mental content of other identities but by negating it, or defensively attributing the mental content of other identities as not part of autobiographical experience.
These models of amnesia between states in DID will develop with further empirical and theoretical work.  In essence, the information processing model offered by Elzinga et al. (2003) suggests that an ‘inhibition’ tag gets mentally attached to a piece of information by another identity during information processing and this tag reduces the likelihood of retrieval by that identity.  Huntjens’ (2003) model is more in keeping with the idea that information in one identity is actually freely accessible to an amnesic second identity, but this second identity experiences the information as ego-alien and is motivated not to retrieve it (e.g., for fear of being overwhelmed).  

Implicit Memory Compartmentalisation


Historically, it was believed that implicit memory retrieval would not demonstrate the same degree of compartmentalisation as explicit retrieval.  That is, implicit memory retrieval would be more likely to be witnessed across amnesic barriers.  However, research has tended to demonstrate that transfer of memory across amnesic barriers in implicit retrieval tasks is dependent on the nature of the information being transferred.  Research findings suggest that transfer is probable if the information being implicitly retrieved across amnesic states is more procedural or perceptual in nature, that is, the information is at the lower end of the processing stream, which basically signifies that it has a single meaning and all dissociative identities would likely interpretation the information in the same way. (Eich et al., 1997; Nissen et al., 1988).  This also includes the transfer of emotional information (Elzinga et al., 2003).  Alternatively, research has shown that if implicit memory retrieval tasks are conducted on episodic or even semantic memory, transfer is less likely (Eich et al., 1997; Nissen et al., 1988).  Tests of this type assess more conceptual processing, where meaning and interpretation are given to a stimulus or event.  This stage of processing is further along, or of a higher order, than perceptual processing, and the meaning or interpretation of the information is likely to differ across dissociative identities.  On the one hand, these findings speak to the possible depth of compartmentalisation for episodic and semantic memory in DID.  However, they do suggest that procedural memories such as behaviours like driving a car should be less compartmentalised.  This may suggest that one alter’s ability to drive and another alter’s inability to do so may be less to do with procedural compartmentalisation for the required behaviours and more to do with the identities ‘job’ or role in the system (i.e, the learned behavioural repertoire of an identity). 

Despite the perceived clarity and neat classification of implicit memory retrieval across amnesic states, a recent well-controlled study of various types of implicit memory retrieval in over 20 DID participants found no evidence of compartmentalisation (Huntjens, Postma, Hamaker, Peters, Woertman, & van der Hart, 2002).  Beyond anything else, these findings indicate the need for further work in this area to help provide a better conceptualisation of the nature of dissociative identities and what information is more sensitive to compartmentalisation.  In addition, despite growing attention (e.g., Elzinga et al., 2003; Huntjens, personal communication, August, 2003), greater efforts need to be made to assess both the explicit and implicit transfer of threat-related information (Elzinga et al., 2003; Huntjens et al., 2003), given that childhood trauma is often associated with the development of DID.

DSM-IV-TR (APA, 2000) suggests that one aspect of dissociation is the breakdown of integrated functioning in memory.  Dissociative identities are believed to contain different compartmentalised memories, which is one of the reasons for the perceived feelings of seperateness between identity states.  In addition, so-called amnesic barriers between some states heighten the feeling of seperateness when one identity first becomes cognisant of the existence of other parts but amnesia remains for its mental content (i.e., one identity knows another exists but co-consciousness has not been achieved).  Feelings of seperateness are heightened by the existence of amnesic barriers because the individual is often informed of their behaviours and actions, even though they have no awareness of initiating and engaging in them.  Research to date has suggested that memories compartmentalised behind so-called amnesic barriers in dissociative identities include semantic and episodic information.  Simple procedural and perceptual information are less likely to demonstrate compartmentalisation.  At the same time, recent empirical work has found no evidence of compartmentalisation of episodic and perceptual information (Huntjens et al., 2002; Huntjens et al., 2003; see also Silberman et al., 1985).  In light of these somewhat mixed reports, the remaining imperative issue is what memory systems and retrieval types are more prone to compartmentalisation, and further, does this differ with emotional and non-emotional information and across identity states that contain and do not contain trauma memories. 

Autobiographical retrieval


Criterion C of the DSM for a diagnosis of DID relates to amnesia for autobiographical memories, whilst Criterion D speaks to the psychogenic rather than organic origin of this amnesia.  Controlled empirical work examining the nature of autobiographical amnesia within individual identity states, has been limited.


Some of the empirical work described in the previous section has tested information retrieval both across and within personalities and has tended to show no retrieval deficits within individual identity states (e.g., Elzinga et al., 2003).  However, this work has not assessed specifically autobiographical memories and in addition, the time between encoding and retrieval has been short (e.g., hours to weeks).  Only two experimental studies have sought to address autobiographical amnesia in DID (see Dorahy, 2001, for review).  In the first, Schacter, Kihlstrom, Kihlstrom, and Berran (1989) asked a female DID participant to briefly describe and date memories cued from three different types of word triggers.  The categories of trigger words were “object” (e.g., window, game), “activity” (e.g., hide, work) and “affect” (e.g., happy, hurt).  Following the verbal presentation of each word the participant had one minute to recall and date a specific life episode cued by that word.  The experimental procedure comprised three conditions for autobiographical event recall.  In the “unconstrained” condition, recall could be from any time in the participants personally history.  In the “constrained-12” condition, cued recall events had to be before the participant’s 12th birthday.  Finally, in the “constrained-10” condition, autobiographical recall was limited to events before 10 years of age.  Schacter et al. also employed a control group of 30 subjects who were randomly allocated to three independent groups and administered one of the three conditions.


Compared to the control group, the DID participant displayed substantial recall preference for events occurring later in her life, especially when given affective cues.  No memories were recalled before the age of 10 in either of the constrained conditions.  In a separate task the DID participant was asked to recall therapeutically relevant childhood events such as “earliest memory of your father” and “earliest unhappy memory.”  Deficits in autobiographical retrieval were again evident in this task.  Her earliest memories had a median of 12 years, while the median for the control group was 3.96 years.  If it is assumed that the lack of recall for childhood events is caused by amnesia for early memories (as opposed to a resistance to volunteer memories or a conditioned socio-cognitive response), then Schacter et al.’s (1989) results are consistent with Criterion C in the DSM-IV-TR.  


The second experimental study of amnesia within personality states was conducted by Bryant (1995), who had the fortuitous opportunity to assess a participant on two separate occasions, 28 months apart, and both before and after being diagnosed with DID.  Bryant used a procedure similar to that of Schacter et al. (1989) and results before diagnosis were not unlike those reported by Schacter et al.: Bryant’s participant did recall more childhood memories but still far fewer than controls.  On the second assessment and after diagnosis, the ‘host’ identity could retrieve no events from childhood and relied upon another identity to retrieve those memories.  The post-diagnosis result suggests that childhood memories were compartmentalised away from the host and accessible only through other personalities.  The difference in pre- and post-diagnosis results is curious given that in true cases of DID, compartmentalisation of memory and amnesia are likely to be experienced well before the diagnosis is made.  Several reasons may be posited for the change. First, the same personality may not have taken both tests, despite attempts to control for this.  Second, time in treatment following diagnosis and before the second assessment may have altered the structural and functional architecture of the participant’s psychological organisation.  Finally, socio-cognitive factors may have been at work which led the participant to make different responses to the same stimuli following diagnosis and education about DID.


The studies by Schacter et al. (1989) and Bryant (1995) support the existence of autobiographical amnesia in DID.  But both used the case study method, which limits generalisation.  Sample-based studies therefore are one imperative for work in this area, to examine if the autobiographical retrieval deficits are an objective mainstay of the phenomenology of DID, as indicated by clinical reports and DSM-IV criterion C. 
Working memory functions
Working memory contains the storage area where information is first held during encoding and before the storage of that information in long term memory.  It is the area in and around conscious awareness.  What is currently, or recently has been, in conscious awareness is thought to be encompassed by the cognitive construct of working memory.  Not only is working memory a storage area but it also incorporates various processes which enable information to be remembered, manipulated and integrated (Baddeley, 1986).  In simple terms, the masses of stimuli in the sensory fields at any one moment have the capacity to become conscious in working memory, and restraints therefore are needed so as not to continually flood or overwhelm the limited capacity of conscious awareness.  The conscious and preconscious contents of working memory are to a large extent regulated by the cognitive mechanisms of attention.  In paying attention to stimuli in the external world mental representations of these stimuli are evoked and these numerous mental representations compete for conscious awareness.  Attentional mechanisms provide facilitatory processing to allow some stimuli to reach conscious awareness and inhibitory processing to restrain other competing mental representations (Kane, May, Hasher, Rahhal, & Stoltzfus, 1997).  In this way, cognitive inhibitory mechanisms help to keep distracting or irrelevant stimuli away from conscious awareness, so a task can be focused upon.  

It has been argued that because irrelevant dissociated material often enters conscious awareness in DID and impacts on goal-oriented behaviour, the cognitive mechanism which typically keeps distracting information out of conscious awareness (i.e., inhibition) may be weakened in DID.  Support was found for this hypothesis when DID participants were given a task which assessed cognitive inhibition using neutral words (Dorahy, Irwin, & Middleton, 2002).  Whilst the weakening of inhibitory mechanisms in DID differed from a general population sample, who showed effective inhibition, it was similar to a group of clinically depressed patients.  In a further study which used single digit stimuli (i.e., numbers) to assess cognitive inhibition, DID participants displayed effective cognitive inhibition, a result replicated by general population, depressed and posttraumatic stress disorder groups, but different to a psychosis group (Dorahy, Irwin, & Middleton, under review).  Dorahy, Middleton, and Irwin (2002) proposed that the different results may reflect the potential of the neutral words to be threatening to highly traumatised DID participants, whereas single digit numbers are truly neutral.  From this rationale, it was predicted that DID participants would demonstrate effective cognitive inhibitory functioning when assessed with neutral stimuli in a non-emotive experimental context.  However, inhibition would weaken in an experimental context that provoked heightened anxiety.  Results supported these hypotheses, with the DID sample showing effective inhibition in the non-threatening experimental context but with no evidence of inhibition in the anxiety-provoking context.  A non-clinical control sample showed effective inhibition in both experimental contexts, while a depressed sample displayed no evidence of inhibition in both contexts.  

These results suggest that when individuals with DID become anxious their ability to inhibit distracting stimuli weakens.  With weakened inhibitory capacity dissociative episodes are more likely.  Comparatively, when an individual with DID is not anxious, inhibitory abilities operate effectively and dissociative episodes are less likely.  Therefore the emotional state of anxiety covaries with the cognitive capacity to inhibit distracting stimuli to govern the likelihood of a dissociative episode in DID.  One vital question coming from this work is exactly how, or at what stage, are information processing and memory formation anomalies evident in DID?

Conclusion  


In drawing on Tulving’s (2000) model outlined above, experimental work on memory function in DID has examined the transfer of procedural, perceptual, semantic and episodic memories across so-called amnesic barriers and in terms of implicit and explicit retrieval.  To date most of this work has used neutral stimuli.  Retrieval of one type of episodic memory, namely, autobiographical memory, has been examined within DID states in order to assess the objective evidence for DSM-IV-TR criterion C.  Again, this work has not focused specifically on threat memories, although emotional memories have played a part in this assessment.  Finally, the study of working memory functioning in DID has more recently been commenced.  Initial findings from this work show differences in processing when DID participants process threat information or are in an anxiety-provoking context.  From Tulving’s model little is known about kinds of awareness for autobiographical memories in DID.  Scholars of DID have noted that many autobiographical memories, especially those of childhood trauma, may be retrieved with a feeling of knowing rather than remembering.  In this case the individual has some awareness that they experienced the trauma, but the memory feels somehow distinct from them, as if it was observed rather than experienced (Huntjens et al., 2003).  In the language of Steele, van der Hart, and Nijenhuis (in press), these memories are not ‘personified,’ or accepted as memories of one’s own (it should be noted that some studies are incorporating ‘kinds of awareness’ into their methodology, e.g., Huntjens et al., 2003).  Studies of encoding and storage also require attention to determine if the memory deficits observed in DID are largely or exclusively related to retrieval problems or if there are deficits in encoding, storage or both.  In short, the study of memory functioning in DID is essential in understanding the psychological underpinnings of DID and the origins of the many memory-based symptoms in this complex psychiatric condition. 
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