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Abstract 

Dissociative Identity Disorder (DID) is a complex psychiatric disorder characterized by 

disruptions in identity, memory, and consciousness. Previous research suggests that memory 

functioning in DID may vary depending on the active identity state, particularly between 

Neutral Identity States (NIS) and Trauma Identity States (TIS). The aim of this systematic 

review was to investigate whether autobiographical memory and working memory are 

processed differently in NIS and TIS and to examine if memory functioning in DID is 

state-dependent. A systematic literature search was conducted in Web of Science and 

Medline EBSCO following PRISMA guidelines. Studies were included if they examined 

individuals diagnosed with DID using neuroimaging methods such as functional magnetic 

resonance imaging (fMRI), positron emission tomography (PET), electroencephalography 

(EEG) or event-related potentials (ERP). Four studies met the inclusion criteria, with a total 

of 148 participants being included in the review. The findings demonstrated consistent 

differences between NIS and TIS in both memory processing and cognitive performance. 

Trauma identity states were associated with reduced working memory performance, slower 

reaction times, increased omission errors, and stronger responses to trauma-related material. 

In contrast, Neutral Identity States showed relatively preserved working memory 

functioning, better cognitive performance, and greater detachment response from 

trauma-related stimuli. The reviewed studies also indicated that autobiographical memory 

retrieval differed between identity states. Furthermore, behavioral and neurophysiological 

evidence suggested that memories may remain accessible at an implicit level despite 

subjective reports of amnesia between identities. The results support the view that memory 

functioning in DID is state-dependent and that dissociative amnesia may reflect impaired 

conscious access to memories rather than complete memory loss. These findings contribute 

to a better understanding of memory processes in DID.​

Keywords: dissociative identity disorder, did, memory, neuroimaging, trauma  
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Dissociative identity disorder and memory: A Systematic 

Review 

 

What is Dissociative Identity Disorder? 

Dissociative Identity Disorder (DID), also called Multiple Personality Disorder 

(MPD), is a psychiatric condition categorized as a part of the dissociative disorders (DD). 

According to the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; American 

Psychiatric Association, 2013), the five diagnostic criterias are divided into A,B,C,D and E. 

The first diagnostic criteria in DID is characterized by the experience of two or more 

dissociative identity states. The second criteria is that people with this condition often 

experience memory gaps, forgetting important personal information. The third criteria is that 

the symptoms can create serious distress or problems in daily life. The fourth criteria is that 

the disturbance cannot be explained as a normal part of widely accepted religious or cultural 

practices. In children, the symptoms are not better explained by fantasy play or imaginary 

playmates. The fifth criteria is that the symptoms are not due to medical conditions (i.e. 

seizures) or physiological effects of substances, such as disorganized behavior or blackouts 

(i.e. due to alcohol).  

DID often begins before the age of 5-6, before a child has developed a unified sense of 

self. Children are not born with a sense of a unified identity; they often develop it from many 

sources and life experiences. In children who are exposed to overwhelming circumstances, 

aspects of the self that would typically integrate may instead remain separate (Spiegel, 2023). 

The development of DID is often associated with severe and chronic trauma during early 

childhood, including experiences such as coercion, sexual abuse, physical abuse, chaotic 

environments and disorganized attachment to parents. Dissociation is a psychological 

defence mechanism that enables the child to manage conflicting and overwhelming emotions, 

such as love, betrayal, shame and fear, by splitting them across separate identity states 

(Dorahy et al., 2014). 
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There are two prototypes of DID that can be described as neutral identity states (NIS) 

and trauma identity states (TIS). The NIS is also referred to as a native or host identity. 

Native identity refers to the core personality that has executive control and can be seen as a 

shell that helps the individual to face the world. TIS represents the alternative identity states 

in individuals with DID (Reinders et al., 2014). The alter identities states usually have the 

ability to access traumatic events (Sullivan, 2009; Howell, 2011). TIS is a hyperaroused 

identity state, with notable somatic and emotional reactions and under-modulation of 

emotions in response to trauma- related stimuli. NIS is a hypoaroused identity state 

characterized by mental avoidance of trauma-related stimuli and over-modulation of 

emotions (Vissia et al., 2022). Individuals with DID do not remain fixed in either NIS or TIS 

states. An individual might function in a NIS during daily activities, but certain triggers can 

bring forward TIS. These states are not permanent, and transitions between them can happen 

fluidly. There can also be blended or overlapping states, not just one or the other. Overall, the 

experience of DID is dynamic, with different parts becoming more active at different times.  

One of the core characteristics of DID is inter-identity amnesia, where individuals 

may be unable to recall events experienced by other identity states (Spiegel et al., 2011). This 

amnesia often manifests as gaps in memory for personal events, such as periods during 

childhood, adolescence, or the death of a loved one. It also affects everyday functioning, such 

as forgetting well-learned skills or daily activities. Individuals with DID may encounter 

evidence of actions performed during alternate identity states that they cannot recall. Such 

evidence may include discovering unfamiliar objects, recognizing handwriting that does not 

appear to be their own, or finding themselves in locations without any memory of how they 

arrived there. Earlier cases of DID typically reported no more than three distinct identities, 

with shifts occurring mainly after sleep. However, recent studies indicate that individuals 

with DID may display on average 15 distinct identities with some cases reporting up to 100 

distinct identities (Ross et al., 1989, as cited in Allen & Movius, 2000). Memory disturbances 

in DID are often understood as state-dependent, meaning that memories encoded or 

experienced in one identity state may become difficult to access in another state. Rather than 
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reflecting permanent memory loss, dissociative amnesia may involve disruptions in the 

accessibility and retrieval of autobiographical memories depending on the active dissociative 

state. State-dependent memory theories therefore suggest that trauma-related memories may 

become more accessible during trauma identity states (TIS) than during neutral identity 

states (NIS), particularly when trauma-related material is activated (Dorahy et al., 2014).  

Memory access between Identities  

One of the intriguing aspects of DID is the apparent disconnect in memory between 

different identity states. Studies show that individuals with DID often self-report amnesia 

between identities, especially for emotionally intense or traumatic events. There are different 

types of dissociative amnesia, such as thematic dissociative amnesia, localized amnesia, 

generalized (global) amnesia, selective amnesia, continuous amnesia, and systematized 

amnesia. Thematic DA is found in DID and is characterized by remembering different 

identity states of the same time periods, but not remembering events or themes that come 

from other self states. Localized amnesia is inability to remember a specific event or a certain 

time period, such as a limited time period or a suicide attempt that may have taken place 

before the age of 12. Generalized (global) amnesia is when a person forgets their entire life 

and personal identity. Selective amnesia is when a person has an inability to remember some 

events occurred during a limited time period such as parts of a combat experience such as a 

sexual assault. Continuous amnesia is having an inability to remember successive events as 

they occur (i.e. ongoing anterograde dissociative). Systematic amnesia is the inability to 

remember certain categories of memory, such as the inability to recall a particular person or 

not remembering your home life when you were in third grade, without remembering that 

you were at school (Spiegel, 2023). 

Objective measures from behavioral and neuroimaging suggest that memory traces 

may still be accessible, even if not consciously recalled. Allen and Movius (2000) found that 

while people with DID reported not remembering words learned in another identity, indirect 

tests (i.e. word fragment completion) revealed memory transfer across identity states. In 
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other words, even when people claimed they did not remember, their performance showed 

some form of memory retrieval still occurred, likely outside conscious awareness. This is 

further supported by brain imaging studies. Results have shown that, despite individuals 

denying memory access between identities, brain activity in memory-related areas (such as 

the hippocampus and temporal lobes) was observed during tasks that involved information 

learned by a different identity. This suggests that while explicit recall may be impaired or 

blocked (as indicated in self-report), neural encoding and retrieval processes may still occur, 

indicating covert memory transfer. Such findings challenge the assumption of complete 

amnesia between identities in DID. While subjective experience supports the presence of 

dissociative barriers, behavioral and neurobiological evidence points toward underlying 

continuity in memory processes. Another factor influencing memory performance in DID is 

the identity state expressed at a given time, known as identity state dependence. Different 

identities can have distinct relationships to traumatic material. For example, in TIS 

individuals may relive traumatic memories, whereas in NIS, they tend to be detached from or 

avoid trauma-related memories, often reporting no access to these experiences. This selective 

access contributes to the subjective experience of amnesia and may explain why some 

memories seem completely unavailable depending on the current identity state. 

Neurobiologically, this may reflect different activation patterns in emotion- and 

memory-processing areas depending on which identity is active (Dorahy et al., 2014). 

Memory systems and mechanisms in DID 

According to Frankland and Bontempi (2005), memory consists of two broad 

categories known as long-term memory and short-term memory. Squire and Zola (1998) 

proposed that long-term memory is divided into declarative and non-declarative memory.  

Declarative memory and non-declarative memory are referred to as explicit (conscious) and 

implicit (unconscious) memory. Implicit or non-declarative memory consists of conditioning, 

skill learning (e.g., knowing how to ride a bicycle), and priming (e.g., using a word that has 

recently been heard). Explicit or declarative memory consists of episodic memory 
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(autobiographical memory, i.e. memories of personal experiences situated in time and place) 

and semantic memory (i.e. facts and knowledge) (Raslau et al., 2014). In DID, it is primarily 

autobiographical memory that is disrupted, often in an identity state-dependent manner. 

Although the information may be encoded and stored, individuals may be unable to 

consciously access these memories due to dissociative barriers between identity states 

(Squire & Zola, 1998). Autobiographical memory contributes to the construction of identity 

and continuity of the self over time, disruptions in autobiographical memory retrieval may 

also influence how identity states are experienced in DID. Different identity states may have 

access to different autobiographical experiences, emotions, and personal memories, which 

may contribute to fragmented self-representation and discontinuity in the sense of self 

(Conway & Pleydell-Pearce, 2000; Damasio, 2000). 

According to Baddeley (1992), working memory is referred to as short-term memory, 

which is the capacity to hold a small amount of information for a brief period. Working 

memory has a limited capacity for temporarily maintaining and manipulating information, 

which is essential for tasks such as learning, reasoning, and comprehension (Baddeley, 2010). 

Short-term memory consists of two main types of working memory: visual and auditory. 

When people imagine what things look like in our mind, they are using visual working 

memory, and when people remember language, sounds, and words, they are using auditory 

working memory. There are two systems that process working memory. The visuospatial 

sketchpad (i.e. a system that processes visual information, mainly in parietal and occipital 

areas) and the phonological loop (a system that processes auditory information mainly in left 

temporal and frontal areas). The phonological loop is useful when learning a second language 

and when trying to remember sounds or words. The visuospatial sketchpad is involved in 

drawing an animal or remembering someone’s face. Navigating to a place, recalling what is 

seen along the journey, and remembering which road or path to take also involve the 

visuospatial sketchpad (Baddeley, 1992). These systems are controlled by the central 

executive. The central executive integrates sounds and images into short-term memory and is 

responsible for decision-making, attentional focus (selective attention), and storage. When 
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we try to recall something (e.g. a name), the central executive directs the systems to retrieve it 

from long-term memory. When we need to retain new information in mind (e.g. a phone 

number), it instructs the phonological loop to keep rehearsing it through repetition. Another 

important function of the central executive is selective attention, which is the ability to focus 

on relevant information while ignoring distractions. For example, when studying in a noisy 

classroom, the central executive helps filter out the background noise and directs attention to 

the task. One of its main roles is to ensure focus on relevant information (Baddeley et al.,  

2011). The model also includes the episodic buffer, which is a temporary storage system in 

working memory that holds approximately four episodes of information. It integrates 

information from different sources (i.e. visual, auditory, smell, and taste) and links working 

memory with perception and long-term memory. It is a passive store that integrates different 

types of information and makes them accessible to conscious awareness (Baddeley, 2010). 

Evidence from amnesia studies (Baddeley & Warrington, 1970) shows that short-term 

memory can remain intact even when long-term memory is severely impaired, demonstrating 

a functional separation between working memory and long-term memory systems. However, 

in DID, memory dysfunction may not reflect a true loss of memory, but rather impaired 

access, particularly across identity states. This distinction highlights the importance of 

components such as the episodic buffer, which binds autobiographical memory to conscious 

awareness. This process may be disrupted in DID. This may help explain why individuals 

with DID can retain stored autobiographical information while simultaneously experiencing 

difficulties consciously retrieving these memories across identity states (Huntjens et al., 

2003).  

DID and Brain Areas 

 In recent years, researchers have been using brain imaging techniques, such as 

Positron Emission Tomography (PET), Functional Magnetic Resonance Imaging (fMRI), and 

Event-Related Potential (ERP), to understand cognitive and memory-related processes in 

individuals with dissociative disorders. 
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Autobiographical memory, which involves the retrieval of personal experiences 

situated in time and place, primarily relies on structures within the medial temporal lobe, 

particularly the hippocampus and surrounding regions. These areas are crucial for the 

encoding, storage, and retrieval of episodic information. In addition, prefrontal regions 

contribute to the organization and conscious retrieval of autobiographical memories. 

Neuroimaging findings suggest that alterations in these networks may underlie the disrupted 

access to autobiographical memory observed in DID. This is reflected in PET studies such as 

Reinders et al. (2003, 2006), which demonstrate distinct patterns of brain activation during 

autobiographical memory processing across identity states. 

Working memory, defined as the ability to temporarily maintain and manipulate 

information, is mainly supported by a frontoparietal network. This includes the prefrontal 

cortex, which is involved in attentional control and executive functioning, and parietal 

regions that contribute to the maintenance and processing of information. The anterior 

cingulate cortex also plays an important role in monitoring conflict and regulating attention, 

which are essential components of working memory performance. Consistent with this, fMRI 

findings from Vissia et al. (2022) show that working memory performance and associated 

neural activation differ depending on the active identity state.  

Studies using PET and fMRI have shown that these memory-related brain networks 

function differently in individuals with DID. In particular, alterations in prefrontal regions 

have been associated with differences in working memory performance, while changes in 

medial temporal and prefrontal areas have been linked to disruptions in autobiographical 

memory. These differences appear to vary depending on the active identity state, suggesting 

that both working memory and autobiographical memory in DID are state-dependent 

processes. NIS has higher working memory capacity than TIS, meaning it has a better ability 

to retrieve disturbing or irrelevant signals and effectively suppress negative personally 

relevant thoughts. Abnormalities in working memory are most common in TIS, while in NIS, 

mental efficiency and integration capacity are often similar to those of healthy individuals 
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(Vissia et al., 2022). These findings are important for understanding how memory 

functioning differs across identity states in DID. If autobiographical memories remain stored 

but are differentially accessible depending on the active identity state, this may help explain 

why trauma identity states (TIS) and neutral identity states (NIS) demonstrate different 

patterns of memory retrieval and cognitive processing. Although previous neuroimaging 

studies have investigated memory functioning in DID, findings regarding differences between 

neutral and trauma-related identity states remain fragmented. In particular, few studies have 

systematically compared memory functioning and neural activation patterns between NIS 

and TIS across PET and fMRI research, making it difficult to obtain a comprehensive 

understanding of state-dependent memory functioning in DID. 

Aim 

This systematic review investigates memory functions in DID. Specifically how 

autobiographical and working memory are processed in NIS and TIS. Our research question 

focuses on whether memory processing in DID is state-dependent by synthesizing findings 

from neuroimaging studies (fMRI and PET, ERP). The review explores differences in brain 

activation and cognitive performance between NIS and TIS when processing and retaining 

information. 

Methods 

Methods overview 

This systematic review synthesizes research on memory function and neural 

activation in individuals with Dissociative Identity Disorder (DID). The methods were 

applied to individuals diagnosed with DID and control participants simulating DID, enabling 

comparisons of brain function across different identity states and healthy participants. The 

review followed PRISMA guidelines to ensure transparency and replicability.  
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Search strategy  

A systematic search has been conducted by both authors independently on the dates 

9th and 18th of February 2025. Both authors have used the single search string “Dissociative 

identity disorder” AND (memory OR amnesia) AND (“brain scan” OR neuroimaging OR 

“functional magnetic resonance imaging” OR fmri OR “positron emission tomography” OR 

PET OR “event-related potentials” OR ERP OR “electroencephalography” OR EEG). This is 

the same search string we have used in databases: Web of science and Medline EBSCO. No 

constraints on time range were set on the search phase. 

The Inclusion and Exclusion Criteria  

The inclusion criteria were (1) written in english language, (2) original articles 

published in peer-reviewed journals, (3) human studies, (4) neuroimaging studies (fMRI, 

ERP, EEG, PET), (5) Individuals diagnosed with DID, (6) full text articles, (7) no delimitation 

in time and (8) different types of memory affected. 

The exclusion criteria were (1) reviews and meta analysis (2) animal studies, (3) MRI 

or other, (4) no neuroimaging studies used, and (5) Individuals that are not diagnosed with 

DID. 

A total number of 49 articles were found through database searches by both authors 

(Web of Science; 28 articles found and in Medline EBSCO; 21 articles found). 16 duplicates 

were removed using Excel, 33 remained. Of these, 12 were excluded for the wrong publication 

type (reviews, meta-analysis, case reports), and then 21 remained. Of these, five were 

excluded due to wrong neuroimaging techniques (MRI or other). 4 articles were also 

excluded because they were not available in full text. After removing these, both authors 

discussed and compared the results, agreeing on to include 12 articles in full text screening. 

The full-text articles of the remaining 12 were assessed for eligibility separately by the 

authors and then discussed. Of these, 5 were excluded due to the wrong population (not DID) 

and 3 wrong study designs (no memory, no comparing NIS and TIS). Therefore, we have 4 

articles remaining.  
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Data Extraction 

The data is extracted from 4 articles that met our eligibility criteria. The data that is 

presented in table 1 consists of (1) authors/ the publication year, (2) population (3) study 

design, (4) intervention, (5) method, (6) outcome measure, and (7) the results. 

Figure 1​

Prisma flow chart 

 

Note. Source: Page et al. (2021). 

Results 

This systematic review included four papers that met the eligibility criteria. The 

studies include neuroimaging methods such as fMRI, PET, and ERP. The studies used 
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different memory task interventions for both NIS and TIS in DID participants. Two of the 

studies compared the results with healthy and DID simulating groups.  

  

Study characteristics  

 

Descriptive information of the four studies is listed in table 1. A total of 88 

participants were reported, of these, 40 participants were diagnosed with DID, another 48 

are controls, simulating DID and PTSD diagnosed. The studies differed in methodology but 

were all selected for examining memory systems within DID. One study used fMRI to 

investigate working memory (Vissia et al., 2022) and two PET studies examined 

autobiographical memory and self-referential processing (Reinders et al., 2003; 2006). A 

study by Allen and Movius (2000) included ERP to see if the brain reacts to words that have 

been learned by different identities. The studies focused on memory function and neural 

activity in DID, particularly differences between neutral and trauma-related identity states, 

using neuroimaging and neurophysiological measures. The publication years of these studies 

vary, with the most recent study published in 2022 (Vissia et al., 2022), while the oldest was 

published in 2000 (Allen & Movius, 2000). The studies were conducted in Europe and North 

America. The participant groups included DID patients and DID-simulating individuals. The 

sample sizes ranged from 4 to 64. The participants were aged between 20-48 years. All 

participants were females. The memory tests that have been used were autobiographical 

memory scripts, neutral and trauma-related memory scripts, n-back working memory tasks, 

forced choice recognition task, and behavioral tasks.  

Neuroimaging Results from fMRI 

Vissia et al. (2022) used fMRI to investigate neural activation patterns during  

working memory performance in patients with diagnosed genuine DID (DID-G) and healthy 

participants simulating DID (DID-S). Participants were tested in both TIS and NIS, allowing 

for within-subject comparisons of working memory performance and neural activation 

patterns. Results showed that the patients had increased activation in the prefrontal-parietal 

 



​ 14 

network and improved working memory performance in an n-back test in all groups except 

TIS-G. 

The study results show that participants with DID-G exhibited an increase in errors of 

omission and slower reaction times in their TIS compared to their NIS in the DID-S group. 

Participants showed slower reaction times in TIS, however they did not exhibit the same 

increase in omission errors.   

The fMRI results of the main working memory task show that the left frontal pole and 

left ventrolateral prefrontal cortex (VLPFC) were activated in all three NIS groups (DID-G, 

DID-S, and healthy controls) as well as in the TIS of the DID-S group, but not in the TIS of 

the DID-G group. The TIS-G group showed increased activation of the left dorsal anterior 

cingulate and right parietal cortex as compared with the TIS of the control group.  

The cognitive load results showed that the NIS-S group had an activation in the right 

parietal cortex, medial frontal gyrus, precuneus, left frontal pole, and VLPFC compared to the 

NIS-G group. TIS-S showed an increased activation of the bilateral parietal cortex, left 

ventrolateral caudoputamen (VLCP), medial frontal gyrus, and the right precuneus. The 

TIS-G showed increased activation of the medial frontal gyrus, insula, and dorsolateral 

prefrontal cortex.  

Neuroimaging Results from PET 

Reinders et al. (2003) conducted a PET study to compare regional cerebral blood flow 

(rCBF) patterns between NIS and TIS while participants listened to a neutral and 

trauma-related script. The results revealed significant differences in neural activation, 

suggesting that NIS and TIS process autobiographical memory material in distinct ways. TIS 

showed a general decrease in rCBF compared to NIS, in the prefrontal cortex, medial 

prefrontal cortex (MPFC, Brodmann’s area 10), in the ventral-medial part of the middle 

frontal gyrus (BA 6) and the intraparietal sulcus (BA 7/40) even in visual association areas, 

specifically at the parieto-occipital sulcus at the transition from BA 18 to the precuneus, 
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accompanied by a decrease in the left middle occipital gyrus (BA 19). The only region 

showing a significant increase in rCBF for TIS compared to NIS was the parietal operculum 

(PO), a cluster that also includes the insular gyrus (IG). 

  During the trauma- related script, NIS showed an increase in rCBF in the right 

MPFC (BA 10) and the posterior cortex (BA 7/40) and visual association areas (BA 18/19), 

and the precuneus. To verify that these differences were specific to trauma-related material, 

participants were also exposed to a neutral script. No significant rCBF changes were observed 

when comparing NIS to the neutral script or TIS to the neutral script.  

Reinders et al. (2006) conducted a PET study examining rCBF in patients with DID, 

showing that NIS and TIS had different neural activation patterns in response to neutral and 

trauma-related memory scripts. The researchers specifically focused on how patients process 

neutral and traumatic memories depending on whether they are in a NIS or TIS. There were 

two main effects studied; The Dissociative Identity State (DIS) main effect examines brain 

areas for a significant difference in rCBF between NIS and TIS, irrespective of Memory Script 

(MS). Similarly, the MS main effect examines brain areas for a significant difference in rCBF 

between trauma-related and neutral MS, irrespective of DIS. 

The results showed no significant rCBF changes for the neutral or trauma-related 

levels of the MS main effect, independent of DIS, different rCBF patterns were found for NIS 

and TIS when processing the trauma-related script. When TIS was exposed to the 

trauma-related script compared to neutral-related script, it showed a significant increase in 

rCBF compared to NIS. The regions that showed this increase in rCBF were insula, amygdala, 

right lateral fissure (BA 43), cerebellum, and basal ganglia. During the trauma-related script, 

NIS showed an increase of rCBF in parietal and occipital regions, specifically the precuneus 

(BA 19) and parietal areas (BA 7). When NIS and TIS listened to neutral-related scripts, the 

researchers found no significant rCBF changes. The differences between the conditions are 

thus specifically tied to how the trauma-related script is processed. 
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Neuroimaging results from ERP 

A study conducted by Allen and Movius (2000) used behavioural measures and ERP 

as an objective method to assess amnesia in DID. The four participants were tested for 

memory recognition across two identities (Identity A and Identity B) using behavioral tasks, 

ERP recordings and forced-choice recognition tests. Four participants reported co- 

consciousness, where both identities were aware of shared memories, some did not. 

The behavioral results showed that all participants denied remembering the words 

learned under identity A. However, their slower reaction times when responding indicated 

response conflict (a sign they actually did recognize the words). Therefore, they faked 

amnesia. ERP results show that some participants did not show a clear P3 brainwave 

response to previously learned words from the other identity. Although it was high for words 

learned by Identity B in all DID participants, it was low or absent for Identity A’s words in 

participants without co-consciousness (M03 and M04), suggesting reduced recognition. 

Bayesian Classification results show identity B’s brain responses in all participants suggested 

recognition of both identity A's and B’s words. False positives and negatives were low, 

suggesting reliable detection. 

In the forced choice recognition task, all participants in Identity B state were asked to 

pick between two words, one which identity A had learned. It was designed to see if Identity B 

could recognize words learned by Identity A but without directly asking for recognition. M04 

(No reported co-consciousness) picked 0 out of 6 words learned by Identity A. M05 (Some 

reported overlap) Picked 2 out of 6 of Identity A’s words (~33%). However, when roles 

reversed, and identity A had to pick words learned by identity B M05 did very well (5 out of 

6) suggesting cross-identity memory. 
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Table 1.  ​
Summary of included studies 

Authors 

(year) 

   Vissia et al. (2022) 

 

Rainders et al. (2003) Rainders et al. (2006)  

 

Allen & 

Movius, 

(2000) 

Population The study included 14 

individuals with genuine DID, 

16 simulated DID, 16 healthy 

controls and 16 with PTSD. All 

participants were female and 

participated in both stimulated 

and authentic identity states 

(TIS and NIS). 

11 female participants meeting DSM-IV 

criteria for DID.  

11 females were diagnosed with DID, 5 

of them in TIS and 6 in NIS. 

4 females who 

reported on average 

8 identities. 60 

control group as a 

comparison sample. 

Method FMRI PET PET ERP 

Study design 

 

Within- and between-group 

comparisons  

Within subject design  Within subject design Within- and between-group 

comparisons  

Intervention 92 sessions with n-back 

working memory tasks. The 

Dissociative Experiences Scale, 

Somatoform 

Dissociation,Questionnaire-20,

State-Trait Anxiety Inventory 

and Traumatic Experiences 

Checklist. 

Participants listened to neutral and 

trauma-related memory scripts, while 

brain activity was measured with PET 

to analyze emotional and sensorimotor 

responses. Questionnaire (10-point 

scale, 0 is completely absent, 10 is 

extremely intense, with six emotions 

assessed). 

Neutral and trauma-related memory 

scripts. 

Forced Choice Recognition 

Task and Behavioral task. 

Outcome 

measure 

Working memory performance 

and neural activations patterns. 

Reaction time and Error of 

omission. 

rCBF and Statistical significance of 

brain activity differences across 

conditions. 

Following exposure to memory scripts, 

participants reported sensorimotor 

responses. Physiological measures 

included cardiovascular responses, 

rCBF, and differences in brain activity 

between NIS and TIS during trauma 

exposure. 

Behavioral reaction time and accuracy. 

ERP: to see if the brain react to 

differently to the words learned by 

different identity 

self report regarding co- 

consciousness. 

Results During working memory tasks, 

the NIS of the DID-S group 

showed greater activation than 

the NIS of the DID-G group in 

the right parietal cortex, medial 

frontal gyrus, precuneus, left 

frontal pole, and left VLPFC. 

The NIS of the control group 

also showed more activation 

than the NIS of the DID-G 

group in the right parietal 

cortex, precuneus, and medial 

frontal gyrus. The TIS of the 

DID-S group showed increased 

activation in the bilateral 

parietal cortex, left VLPFC, 

medial frontal gyrus, and right 

precuneus, while the TIS of the 

DID-G group did not differ 

from the control group. 

 

PET showed that in both NIS and TIS , 

no changes were found in both NIS 

and TIS when processing 

neutral-related scripts. But some 

changes in when processing the 

trauma memory scripts. TIS showed 

decrease in rCBF in the prefrontal 

cortex, MPFC, in the ventral-medial 

part of the middle frontal gyrus and 

the intraparietal sulcus. TIS showed an 

increase of rCBF in the PO, a cluster 

that also includes the IG. In NIS 

increase of rCBF was shown in MPFC, 

the posterior cortex and visual 

association areas (precuneus). 

 

PET showed that NIS and TIS 

self-processing of the trauma memory 

script produced different patterns of 

rCBF. TIS was characterized by changes 

in, were insula, amygdala, right lateral 

fissure, cerebellum and basal ganglia, 

while in NIS other areas were activated 

in precuneus and parietal areas. No 

changes were found in both NIS and TIS 

when processing neutral-related scripts 

This suggests that different 

autobiographical selves in DID are 

linked to distinct neural activation 

patterns during processing of trauma 

memories. 

 

Behavioral Indicators: The study noted 

that reaction times and accuracy in 

recognizing learned items differed 

between participants. The results were 

differentiated based on their report of 

co-conscious or non- conscious of other  

identities.  

 

Some participants despite reported 

amnesia, their ERP results showed  

signs of recognition. 

Note. DID = Dissociative Identity Disorder,  PTSD = Post-traumatic stress disorder,  NIS = Neutral identity states, TIS = Trauma 

identity states, DSM-IV = Diagnostic and Statistical Manual of Mental Disorders, fourth edition, fMRI = Functional magnetic 

resonance imaging, PET = Positron emission tomography, ERP = event-related potential, rCBF = Regional cerebral blood flow, 

DID-G = Genuine dissociative identity disorder, DID-S = Stimulated dissociative identity disorder, VLPFC =Ventrolateral 

prefrontal cortex, MPFC= Medial prefrontal cortex, PO= parietal operculum, IG= insular gyrus. 

 

 



​ 18 

Discussion 

Summary of findings 

This systematic review investigates memory function in individuals with DID by 

comparing their neutral identity state (NIS) and trauma identity state (TIS). The four studies 

included neuroimaging methods such as fMRI, PET, and ERP to assess both autobiographical 

memory, working memory and behavioural outcomes. Overall, the findings suggest that both 

autobiographical memory and working memory in DID are processed in a state-dependent 

manner. Across the four included studies, NIS and TIS demonstrated distinct patterns of 

neural activation and cognitive functioning, particularly during trauma-related conditions.  

The studies by Reinders et al. (2003, 2006) demonstrated that TIS was associated 

with heightened activation in emotional processing and memory-related brain areas. In 

contrast, NIS showed reduced emotional engagement with traumatic stimuli, somewhat 

better working memory capacity, and activation in brain regions associated with cognitive 

control, such as the ventrolateral prefrontal cortex and precuneus. Participants in TIS 

typically showed slower reaction times, more errors of omission, and greater emotional 

distress when exposed to trauma-related stimuli. In contrast, NIS participants exhibited 

better cognitive performance and emotional regulation.  

Interpretation in Context of Existing Literature 

There are two types of self-consciousness: “core self” and “autobiographical self”. The 

“core self” is the fundamental, immediate sense of being a self in the here and now, tied to the 

body and actions, without relying on memories or life history. However, the 

“autobiographical self” is linked to memories and is more influenced by environmental 

factors (Gallagher, 2000). This distinction is also supported by Reinders et al. (2003). The 

autobiographical self is also called the narrative self. Episodic memory is important for the 

construction of the narrative self (i.e. our sense of identity over time). Narrative memory is 

constantly reshaped by various factors such as life experiences and the social and cultural 
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contexts people live in (Gallagher, 2000). It represents a more coherent self-image, 

constituted through past and future dimensions within the narratives told by both the 

individual and others about that individual (Damasio, 2000).  

Identities have a common core self, but can have different autobiographical selves 

that are influenced by environmental factors, this is demonstrated in the study by Reinders et 

al. (2003), where TIS showed decreased rCBF in the medial prefrontal cortex (BA10), 

ventromedial prefrontal cortex (BA6), and intraparietal sulcus (BA7/40), which are involved 

in planning, attention, and organizing information. At the same time, increased activity was 

found in the parietal operculum and insula, which are involved in awareness of internal body 

states such as heartbeat, tension, and emotions. The results suggest TIS has reduced 

cognitive control while listening to trauma-related scripts and experienced high activity of 

bodily functions (e.g. heightened heartbeat). NIS showed an increase of rCBF in the right 

MPFC (BA 10) and the posterior cortex (BA 7/40), and visual association areas (BA 18/19), 

and the precuneus. These findings indicate that NIS processed the trauma script in a 

controlled and detached manner, with reduced emotional involvement and a less 

self-referential experience. These findings have supported the theory that patients with DID 

can have several different autobiographical selves and specific brain activity depending on 

which identity state they are in (Damasio, 2000). While these findings help explain how 

different autobiographical selves may emerge in DID, alterations in memory-related brain 

structures may also contribute to these state-dependent experiences. 

In DID, the disruption of autobiographical memory is linked to structural and 

functional abnormalities in the medial temporal lobe (MTL), specifically reduced volume in 

the hippocampus and amygdala. The hippocampus is critical for encoding and consolidating 

memories. Reduced volume in the hippocampal subfields  CA1, CA2-3,  CA4- dentate gyrus, 

subiculum, and presubiculum is a notable biomarker for DID patients (Chalavi et al., 2015).  

In DID, high levels of stress and chronic trauma, often beginning in early childhood, result in 

these brain changes, causing impairments in the integration of memories across different 
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identity states (Vermetten et al. 2006). 

Supporting this neurobiological perspective, an fMRI study by Tsai et al. (1999) also 

showed a reduction of activity in the medial temporal lobe, parahippocampal region, and 

bilateral hippocampus when participants switch from native (NIS) to alter (TIS) identity. 

These findings provide neuroanatomical support that structural abnormalities in 

memory-related regions may contribute to the amnestic experiences and state-dependent 

memory processing observed between NIS and TIS (Brand et al., 2016; Chalavi et al., 2015; 

Reinders et al., 2012). Additionally, Tsai et al. (1999) participants showed activation of the 

right hippocampus when returning to the native identity. This suggests that hippocampal 

involvement may play a role in reestablishing core self-awareness and the neurophysiological 

basis for possible treatment (i.e. consolidating altered personalities by facilitating processing 

and integration of early traumatic memories). 

State-dependent differences in brain activity in DID have been further supported by 

the PET study by Reinders et al. (2006), particularly during the processing of trauma-related 

autobiographical memories. TIS showed increased activation in regions such as the insula, 

amygdala, right lateral fissure, basal ganglia, and cerebellum when exposed to trauma-related 

scripts. These areas are well known to be involved in emotion detection, body/emotion 

awareness, and attention/conflict monitoring (Dorahy et al., 2014). This may indicate that 

TIS reflects a state in which traumatic memories are more accessible and emotionally 

important, potentially representing a more direct re-experiencing of trauma-related material. 

NIS showed increased activity in parietal and occipital regions, including the precuneus (BA 

19) and parietal areas (BA 7), during trauma-related scripts. These regions are commonly 

associated with visuospatial processing, self-referential cognition, and more detached or 

reflective processing styles. This pattern may suggest that NIS processes trauma-related 

material in a more distant or cognitively mediated way, possibly functioning as a 

psychological protective mechanism that reduces emotional overwhelm. Both PET studies 

confirmed that these brain activities were only specific to the trauma script, no significant 
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changes were observed while listening to the neutral script. Whereas the studies by Reinders 

et al. (2003, 2006) primarily focused on autobiographical memory processes, Vissia et al. 

(2022) examined whether similar state-dependent differences could also be observed in 

working memory functioning. The results showed that TIS-G had reduced engagement of the 

prefrontal-parietal network, which is typically recruited during working memory tasks. 

Working memory depends heavily on attentional control and executive regulation. The TIS-G 

group exhibited an absence of activation in the left frontal pole and the ventrolateral 

prefrontal cortex, regions crucial for cognitive control and goal-directed working memory 

performance. Instead, there was increased activation of the left dorsal anterior cingulate 

cortex and the right parietal cortex. This shift in activation patterns indicates that 

trauma-related states are associated with impaired executive functioning and heightened 

emotional conflict monitoring. Instead of efficiently engaging cognitive control systems, 

individuals in TIS-G appear to process working memory tasks under emotional distress, 

relying more heavily on error detection and attentional shifting mechanisms to cope with the 

cognitive demands.  

In terms of neural activation under increasing working memory load, the TIS-G 

participants showed brain activation patterns similar to those observed in individuals with 

PTSD, suggesting difficulties in cognitive resource recruitment under emotional distress. 

However, NIS-S exhibited stronger activation of core working memory regions, such as the 

right parietal cortex and medial frontal gyrus, compared to NIS-G participants. This indicates 

that cognitive inefficiencies may persist in DID beyond trauma-related states and may reflect 

a broader disturbance in executive functioning.  

The TIS-G group demonstrated increased errors of omission and slower reaction 

times compared to the NIS-G performance, further indicating working memory impairments 

under trauma-related identity states. Similarly, the TIS-S group showed slower reaction 

times, they did not exhibit the same increase in omission errors. The TIS-S showed increased 

activation of the bilateral parietal cortex, left VLPFC, and medial frontal gyrus, and right 
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praecuneus. This could be because they were trying very hard to perform well or mimic DID 

symptoms. Importantly, while TIS-S continued to activate typical executive working memory 

areas (such as the bilateral parietal cortex, ventrolateral prefrontal cortex, and medial frontal 

gyrus), DID-G participants displayed a distinct shift away from these regions. As previously 

described, DID-G participants showed greater activation of brain areas associated with 

emotional conflict monitoring rather than cognitive control. This implies that DID-G 

individuals exhibited distinct neurobiological responses that simulators could not replicate, 

reinforcing the authenticity of the disorder. 

As previously discussed, different identity states in DID appear to have varying access 

to autobiographical trauma-related memories. Reported experiences of amnesia for events 

occurring in other identities have been linked to alterations in hippocampal function and 

connectivity, which are important for memory integration and retrieval. Supporting this, 

Allen and Movius (2000) investigated self-reported amnesia in four participants (M02, M03, 

M04, and M05) and examined whether memory for learned material could transfer between 

identity states. Both the ERP results and behavioral data showed that memories from one 

identity could be accessible to another identity, even if participants had denied this. 

Participants M05 and M02 reported co-consciousness between their identities and also 

exhibited ERP responses (P3) that indicated recognition of learned words by another 

identity. Contrarily, participants M03 and M04 had no co-consciousness and showed less 

clear ERP responses, however, Bayesian analysis of ERP data still showed implicit signs of 

recognition. The results support a more nuanced view of memory transfer in DID and suggest 

that self-reported amnesia does not always correspond to an objective absence of memory.  

Overall, the findings of this review suggest that memory functioning in DID is 

influenced by identity state, particularly in relation to trauma-related autobiographical 

material. NIS and TIS are associated with distinct patterns of brain activation, cognitive 

control, and memory retrieval during tasks. The brain areas activated during TIS show 

stronger responses to the trauma script, while NIS does not show similar reactivity. This 
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difference of state dependent reactivity does not mean NIS is not able to access the memory. 

Memory in DID is not entirely compartmentalized but may instead involve differences in 

conscious accessibility depending on identity state. This could be explained by the ERP study 

focused on inter-identity amnesia by demonstrating that information may remain accessible 

at an implicit level despite subjective reports of memory loss reported by alter identities. 

Dissociative amnesia may be a failure of conscious retrieval rather than a true loss of encoded 

information. This is consistent with previous behavioral and neuroimaging evidence 

highlighting subjective disconnection rather than objective memory loss (Dorahy, 2001). 

Moreover, one participant (M04, as Identity B) actively attempted to avoid recognizing words  

during the forced-choice task, associated with the other identity. This behavior reflects 

conscious denial rather than genuine amnesia (Allen & Movius, 2000). These differences 

show that amnesia between identities in DID is not uniform and can vary depending on the 

degree of co-consciousness and how the individual interprets instructions or experiences 

their dissociation. This is in line with the social cognitive model, which suggests that DID 

symptoms may be context-dependent and influenced by psychological and social factors.  

Strengths and Limitations 

A strength of this review is the inclusion of objective neuroimaging techniques (fMRI, 

PET, and ERP) alongside cognitive task performance measures, providing an objective 

explanation of memory function across identity states. Combining these methods provided 

complementary perspectives on memory functioning in DID by examining both neural 

activation patterns and behavioural measures. Furthermore, the review specifically focused 

on studies comparing neutral identity states (NIS) and trauma identity states (TIS), allowing 

for a more detailed examination of state-dependent memory processes. This review was 

limited by the relatively small sample sizes of participants with DID, which ranged from 4 to 

16 individuals across the included studies. Such small sample sizes reduce statistical power, 

making it more difficult to distinguish true effects from random variation and increasing the 

risk of Type II errors. In studies with very few participants, an unusual individual can also 
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substantially influence the overall findings. Furthermore, the heterogeneity of DID, including 

differences in trauma history, number of identity states, co-consciousness, symptom severity, 

and psychiatric comorbidities, is difficult to examine in small samples. Consequently, 

confidence in the findings is reduced, and larger studies are needed to determine whether the 

observed patterns are consistent and generalizable across the broader DID population. 

Additionally, the included studies consisted primarily or exclusively of female 

participants. Although DID is more frequently diagnosed in females, the limited 

representation of males restricts the ability to examine potential sex differences in memory 

function and may reduce the generalizability of the findings. Furthermore, the search strategy 

was broad and included studies investigating both autobiographical memory and working 

memory. As a result, only a few eligible studies were identified, and these differed in their 

study designs, neuroimaging techniques, and measurement methods. This methodological 

diversity makes direct comparisons between studies difficult and may have contributed to 

inconsistencies in the findings. Finally, the use of medications and the presence of psychiatric 

comorbidities among participants may have influenced memory performance and patterns of 

brain activity, and should therefore be considered when interpreting the results. 

Conclusions 

This systematic review highlights that cognitive and memory functioning in 

individuals with DID is highly influenced by identity state. Trauma-related identity states 

(TIS) are associated with impaired executive functioning, emotional distress, and distinct 

neural activation patterns, whereas neutral identity states (NIS) show relatively preserved 

cognitive performance due to its ability to detach from traumatic memories.  

The complexity of state dependency in DID is not in the storing but access to 

autobiographical memory. The studies explain that identity states could be co-conscious or 

non-conscious of each other. Individuals could experience an event, however their ability to 

retrieve those memories is impaired due to biological and structural changes that happen to 
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the brain after chronic trauma. Importantly, behavioral and neuroimaging evidence 

consistently shows that memory access between identities exists at an unconscious level, 

challenging the traditional notion of complete amnesia. In most cases, TIS is able to retrieve 

traumatic memories, whereas NIS shows psychological detachment and avoidance of 

trauma-related memories. This pattern has been interpreted as a protective mechanism, 

where NIS may reduce conscious access to traumatic memories in order to maintain daily 

functioning and emotional regulation. These findings not only emphasize the complexity of 

dissociative amnesia but also confirm that DID is a genuine neurobiological condition rather 

than a consciously fabricated disorder. 

Clinically, the recognition of state-dependent differences in memory and emotional 

processing underlines the necessity of individualized therapeutic approaches. Although 

integration of the identity states is the most desirable outcome of treatment of DID, therapy 

approaches may need to simultaneously address trauma resolution within TIS and cognitive 

strengthening within NIS. On a societal level, the findings align with previous neuroimaging 

research showing identity-specific brain activation patterns in DID and challenge the 

misconception that DID is a fabricated or imaginary condition. In line with the DSM-5 

(2013), which emphasizes the complex neurobiological and psychological underpinnings of 

DID, this review supports the view that DID reflects a genuine disruption of memory, 

identity, and consciousness rather than a voluntary production of symptoms.  
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