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traumatic memory involves integrating clinical observations with a wide range
of knowledge from philosophy, cognitive and social psychology, and neuro-
science. I present definitions of traumatic memory; distinguish voluntary from
involuntary forms, such as flashbacks; and introduce relevant concepts that
can situate the clinical symptom within a wider framework. The distinction
between flashbacks and standard episodic memory has important implications,
and I discuss how the methods used to study traumatic memory can preserve
it. Using this same perspective, I then review emerging evidence concerning
the nature, neural underpinnings, and origin of traumatic memories. The final
section reviews some significant unanswered questions for the future. These
include the impact of traumatic memories on the experience of self and the
implications of delayed onsets for postulating a family of posttraumatic stress

disorders with different underlying mechanisms.

Traumatic memories are often considered the essential CONCEPTS
element of posttraumatic stress disorder (PTSD). Reex-
periencing trauma memories predicts the course of the  Terminology

disorder over and above the effects of initial symptom lev-
els (Kleim et al., 2007; Michael et al., 2005) and decreases
with successful treatment (Hackmann et al., 2004; Speck-

Typically for clinicians, a traumatic memory refers to one’s
memory of an event that has traumatized a person (e.g.,

ens et al., 2006). Specifically addressing flashbacks in
therapy appears to contribute to better outcomes (Nijdam
et al., 2013). However, despite its central role in mainte-
nance and therapy, traumatic memory is far from being
well understood. This article introduces key concepts
and methodological issues, reviews major findings, iden-
tifies important questions for the future, and summarizes
current knowledge.

brought about a disorder such as PTSD). Memories of such
events can come to mind involuntarily or be deliberately
recalled; both modes of retrieval may also occur simultane-
ously. However, some psychologists, usually those who are
not clinically trained, have used the concept of traumatic
memory in the sense of memories related to a potentially
traumatic event regardless of whether the person has been
traumatized (Shobe & Kihlstrom, 1997; Taylor et al., 2022).
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This difference can lead to major misunderstandings—
for example, that clinical theories make predictions about
memories of traumatic events in otherwise healthy people
(Brewin & Field, 2024).

There is also a lack of clarity about the differ-
ences between involuntary memories, intrusive memories,
and flashbacks (Kvavilashvili, 2014). Involuntary autobi-
ographical memories are ordinary memories, typically
referred to by cognitive psychologists as episodic memo-
ries, of past events that pop into the mind unexpectedly
without any explicit attempt at recall. Intrusive memories
are repeated involuntary memories, usually of a single dis-
tressing event or a set of such events—they characterize
many disorders, including depression (Brewin et al., 2010),
where they may form part of a ruminative process (Pearson
et al., 2008).

Flashbacks are a specific type of intrusive memory and
constitute a normal response to traumatic events. For
example, nurses working in a hospital emergency depart-
ment may experience flashbacks after difficult or failed
resuscitations (Kleim et al., 2015). Typically, they only last
for a few days but, if persistent, they may be associated with
psychopathology. Flashbacks are sometimes encountered
in other disorders (e.g., when there is a trauma history),
but primarily characterize PTSD (Bryant et al., 2011).

Flashbacks can be distinguished from other intrusive
memories in three main ways: They can only be involun-
tarily retrieved, they have marked sensory and perceptual
characteristics, and they involve some degree of reexpe-
riencing the traumatic event or events in the present.
This reexperiencing may involve intense sensations, such
as cold or physical pain, that are associated with such
events (Macdonald et al., 2018). Clinician identification of
flashbacks, therefore, requires an individual to specifically
confirm that they reexperience the event as though it was
happening again in the present and to describe a corre-
sponding sensory image (typically visual, but sometimes
only auditory, olfactory, or kinaesthetic).

Traditionally, the term sometimes has been taken to
refer only to very powerful reexperiencing in which the
person completely loses contact with their current sur-
roundings. The major diagnostic manuals—the Diagnostic
and Statistical Manual of Mental Disorders (5th ed.; DSM-
5; American Psychiatric Association [APA], 2013) and
the International Statistical Classification of Diseases and
Related Health Problems (11th ed.; ICD-11; World Health
Organization [WHO], 2019)—have recently clarified
that flashbacks are defined as including a continuum of
reexperiencing, with such severe episodes at one extreme
and a brief sense of “nowness” at the other. Typically there
are a small number of specific scenes, accompanied by
marked perceptual details, which may be strung together
as though in a film (Ehlers et al., 2004). The characteristics

of such memories can be assessed using measures such
as the Experiences of Traumatic Memories Questionnaire
(Hyland et al., 2024).

The core insight articulated by Pierre Janet in the 19th
century and confirmed by clinicians worldwide daily is
that memories of traumatic experiences can be dissociated
or split off from normal consciousness, resulting in pow-
erful and uncontrollable reenactments of the events (Van
der Kolk et al., 1989). Unlike episodic memories, these
memories can be triggered by internal or external cues but
are not searched for and deliberately retrieved (Brewin,
2014). They are experienced differently than normal mem-
ories (Hellawell & Brewin, 2004) and do not correspond
to episodic memories, implicit memories, or other types of
memories typically studied by cognitive psychologists. In
recognizing this distinction, clinical theories differ from
episodic memory theories of PTSD (Cohen & Kahana,
2022; Rubin et al., 2008). These theories are based on the
idea that PTSD involves very strong memory encoding,
which leads to the memories being easily triggered by
reminders and persistently intruding. The theories hold
that there is no difference in the nature of voluntary
and involuntary memories (e.g., flashbacks), only in the
method of retrieval. The emphasis on strong encoding
means that trauma memories are not expected to be any
more disorganized or fragmented than other memories.

Neural and phenomenological processes

What support might clinical theories of the response to
traumatic events find in what is known about sensory sys-
tems? Taking the visual system as an exemplar, research
confirms that attention may be deliberately controlled
(endogenous) or captured automatically by features of the
environment (exogenous; Carrasco, 2011). Whereas the for-
mer utilizes the slower parvocellular pathway, the latter
uses a separate magnocellular pathway designed for the
rapid transmission of information. Both pathways project
to the visual cortex via the lateral geniculate nucleus of
the thalamus. Motion and visual contrast, but not color,
capture attention automatically, particularly in situations
involving fear or disgust. The magnocellular visual pro-
cessing system has connections to parts of the brain, such
as the amygdala and insula, that are involved in defensive
responding.

This same duality is seen in the way visual information
is utilized. The slower ventral stream projects from the
primary visual cortex to the inferior temporal cortex and
is specialized for object recognition and high-resolution
form vision. Objects are represented in an abstract format
that permits flexibility, interaction with previously stored
information, and an accompanying spatial and temporal
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context. In contrast, the dorsal stream projects from the
primary visual cortex to the superior parietal cortex and
motor cortex. It represents visual information from an
egocentric perspective and provides a rapid pathway for
relatively unprocessed information to influence action,
including defensive action.

It appears, therefore, that the brain is equipped with
parallel visual pathways that may behave differently in
traumatic situations. According to the revised dual repre-
sentation theory of PTSD (R-DRT; Brewin et al., 2010), these
two modes of visual processing lead to different types of
representation, contextualized memory (based on ventral
stream processing), and sensation-based memory (based
on dorsal stream processing). During a traumatic event,
attention tends to be narrowed, and structures involved in
the organization and encoding of autobiographical mem-
ory, such as the prefrontal cortex and hippocampus, are
down-regulated. Briefly, apprehended sensory informa-
tion can, nevertheless, be captured in the form of images
accompanied by arousal and body state information in
sensation-based memory.

The R-DRT proposes that, although normally integrated,
the extreme stress associated with some traumatic events
leads to a weakening of the connections between the two
types of memory. Subsequently, reminders of the event can
lead to the retrieval of sensation-based memories that, in
the absence of a corresponding contextualized memory,
result in specific moments being reexperienced as flash-
backs. When the person is safe, the information contained
in flashbacks can be re-presented to consciousness to be
integrated into the autobiographical knowledge contained
in the contextual memory system.

Involuntary traumatic memories and flashbacks are
examples of what philosophers refer to as “prereflective
experience.” This pure phenomenal experience is bound
to the current situation and relatively independent of vol-
untary attention. Like sensation-based memory in R-DRT,
prereflective experience is perceived from an egocentric
viewpoint and is difficult to put into words. An individ-
ual experiences it but does not think about it and does
not integrate it into their knowledge of the self. Apart
from Tulving (1985), most cognitive psychologists studying
memory have neglected prereflective experience in favor
of the explicit/implicit memory distinction. Implicit mem-
ory occurs exclusively outside of awareness and, therefore,
does not capture the reexperiencing that is part of PTSD.

Many psychiatric symptoms and dissociative experi-
ences, such as flashbacks, mood changes, automatic
thoughts, voice hearing, and bodily sensations, have a pre-
reflective quality. It is an important concept that has much
to offer psychopathology. The “memory and identity” the-
ory of ICD-11 complex PTSD (CPTSD; Hyland et al., 2023)
discusses how prereflective experience contributes to both

traumatic memory and to the negative identity states that
form part of this disorder.

METHODS OF ENQUIRY

An important measurement issue is how involuntary
memories are identified in diagnostic assessments of
PTSD. DSM-5 Symptom BI1 refers to “recurrent, involun-
tary, and intrusive distressing memories of the traumatic
event(s)” (APA, 2013). The manual clarifies that the
“emphasis is on recurrent memories of the event that
usually include sensory, emotional, or physiological
behavioral components.” These features may also be
present in intrusive episodic memories, although, in prac-
tice, most intrusive traumatic memories will likely consist
of flashbacks involving some degree of reliving. More pre-
cise measurement of flashbacks requires DSM-5 Symptom
B3 or a measure specifically tailored to the ICD-11, where
reexperiencing explicitly involves a sense of “nowness.”
There is some evidence that the reliance of diagnostic inter-
views and questionnaires on retrospective recall is likely
to underestimate the number of flashbacks an individual
with PTSD has recently experienced and that an electronic
diary would be more accurate (Priebe et al., 2013).

In the context of research, it is important to con-
sider the relevance of the distinction between flashbacks
and episodic memories when eliciting the recall of trau-
matic events. Methods that are based simply on collecting
trauma narratives will generate a mixture of both types
of memory. Similarly, methods that present participants
with trauma reminders and measure their reactions need
to determine whether, and at what points, the reminders
produced flashbacks. Standard script-driven imagery pro-
cedures (Shin et al., 1999) can likewise lead to a mixture of
both voluntary and involuntary recall.

The method developed by Hellawell and Brewin (2002)
to address these issues starts with individuals with PTSD
completing a written narrative of their traumatic event.
Next, they are asked to mark those words and sentences
where they experienced a flashback while writing and
those (corresponding to ordinary memories) where there
was no flashback. The narrative can then be divided into
two parts based on the aggregates of “flashback” and
“ordinary memory” sections. A variant of this method is to
have individuals watch a video recorded while they were
producing their narrative and indicate when flashbacks
occurred.

Although the concept of a flashback is outside most
people’s experience, nobody with PTSD we have tested
using these methods has failed to understand the task
or has reported difficulty with it. The results are invari-
ably highly idiosyncratic in terms of how many flashbacks
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there are, how long they last, and where in the nar-
rative they occur. This emphasizes that individual-level
analysis is required to assess the two types of memory
accurately.

In research conducted to validate these methods, com-
pared to episodic memory sections, flashback sections
have been rated as more negative and arousing (Brewin,
Huntley, & Whalley, 2012); accompanied by increases in
heart rate (Chou et al., 2018); shown to include more sen-
sory words and mentions of death (Hellawell & Brewin,
2004); accompanied by increased autonomic and motor
behaviors, such as eye movements, breathing changes, and
vocalizations; and more likely to interfere with the writ-
ing of the trauma narrative (Hellawell & Brewin, 2002). In
one study, participants were asked to write trauma narra-
tives and identify flashback and episodic memory sections
(Session 1; Brewin, Huntley, & Whalley, 2012). In Session 2,
words and short phrases from the flashback and episodic
memory sections of both the participant’s trauma narra-
tive and other participants’ narratives, matched on word
length and frequency, were presented to participants in a
magnetic resonance imaging (MRI) scanner. Participants
then performed a simple recognition task in which they
were asked to determine whether a word or phrase came
from their narrative. The study showed that flashbacks
were more likely to occur for phrases rather than words
from the person’s own narrative. Approximately 54% of
phrases that had elicited a flashback in Session 1 did so in
Session 2, whereas 32% of phrases that had not previously
elicited a flashback did so. This illustrates that the occur-
rence of flashbacks varies according to the situation and is
only partially predictable.

MAJOR FINDINGS
Involuntary recall

Intrusive traumatic memories typically consist of worst
moments (i.e., “hotspots”; Grey et al., 2001; Hoppe et al.,
2022) or, alternatively, moments that warn of impending
danger (Ehlers et al., 2002). The experience is distinct from
other types of intrusive cognitive processes, such as rumi-
nation (Speckens et al., 2007). As predicted by the R-DRT,
flashbacks are more likely to involve emotions such as
fear, helplessness, and horror that were experienced dur-
ing the traumatic event whereas episodic memories are
more likely to involve subsequent reflective emotions after
the event, such as sadness and guilt (Hellawell & Brewin,
2004). This is an important finding that emphasizes that
flashbacks do not just reflect moments of more extreme
emotion, as episodic memory theories would suggest, but
involve specific, survival-related emotions.

Although naturalistic data on the accuracy of flashbacks
are lacking, some indication can be derived from research
such as the study by Brewin, Huntley, and Whalley (2012),
which assessed whether words or phrases from an individ-
ual’s own narrative could be discriminated from those of
another person’s narrative. In this study, recognition was
highest for phrases that had elicited a flashback both in
the original narrative and at recall (mean hit rate: .96) and
lowest for single words that had not elicited a flashback in
either the original narrative or at recall (mean hit rate: .69).
Notably, approximately 70% of participants reported at
least one flashback to a word or phrase from another par-
ticipant’s (i.e., control) narrative (M = 3.8 times). Words
and phrases from this control narrative were significantly
more likely to be incorrectly judged as the participant’s
own when they were accompanied by a flashback (71%
incorrect) compared to when they were not (19% incor-
rect). This result accords with evidence that features such
as emotion and sensory vividness are often used to help
people discriminate between events they have experienced
and those they have only imagined (Johnson, 2006).

The data presented by Brewin, Huntley, and Whalley
(2012) suggest that flashbacks are generally associated with
higher accuracy but that they can sometimes be mislead-
ing. The findings may be relevant to traumatic memories
from childhood that are recovered after many years, which
also tend to return initially in the form of flashbacks
(Andrews et al., 2000). It is possible that in a minority of
instances, an accompanying flashback may persuade the
individual that their experience corresponds to a real event
when this is, in fact, untrue.

Responses to specific words and phrases during a sub-
sequent test can be used to discriminate neural responses
to flashbacks and episodic trauma memories. Data from
the only imaging study to use these methods (Whalley
et al., 2013) suggest that consistent with the R-DRT,
flashbacks are associated with widespread activation in
the dorsal visual stream and in areas associated with
egocentric representation and the involuntary capture of
attention. Reduced activation in the parahippocampal
area of the ventral visual stream was also noted. A possible
interpretation is that flashbacks do not involve normal
recollection but are more similar to an extreme form of
familiarity response.

The extreme heterogeneity of PTSD (Bryant et al., 2023)
suggests that biological studies might fruitfully investi-
gate how specific symptoms, like intrusive memories and
flashbacks, correlate with biomarkers rather than compare
groups based on their overall diagnosis. Initial studies have
found that these intrusive symptoms appear to account for
most of the variance in biomarkers as varied as brain vol-
ume (Kroes et al., 2011) and gene expression (Rusch et al.,
2019).
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There has been considerable interest in whether mental
states such as dissociation during a traumatic event are
related to the later development of PTSD. Research can go
further to ask whether the specific moments of a traumatic
event that come back repeatedly as flashbacks and intru-
sive memories are associated with different peritraumatic
states in comparison to the moments that do not later
intrude. This can be addressed by directly comparing,
within the same individual, the recall of such states during
the moments that feature in a specific intrusive memory
with recall of the same states during moments that fea-
ture in a matched nonintrusive memory. States during
intrusive memory moments can also be compared with
states during the moments that make up a very distressing
memory in individuals who do not report intrusions.

This design was adopted to study correlates of intrusive
memory development in survivors of a major earthquake
in Central Italy. Because there are numerous dissociation
scales with overlapping content, the first step was to con-
duct exploratory structural equation modeling on 63 items
from six common peritraumatic response scales completed
by 308 earthquake survivors (Massazza, Joffe, Hyland, &
Brewin, 2021). The best model fit was a five-factor solu-
tion consisting of mental defeat (e.g., “In my mind, I gave
up”), somatoform dissociation (e.g., “It felt as if my body,
or parts of it, disappeared”), cognitive overload (e.g., “I did
not understand what was going on”), immobility (e.g., “I
felt temporarily paralyzed or stiff”), and distress (e.g., “I
thought I might die”).

In a subsequent analysis (Massazza, Joffe, & Brewin,
2021), all peritraumatic reactions except mental defeat
were reported to be much higher during moments that
came back as intrusions when compared to both non-
intrusive moments in the same participants and “most
distressing” memories in participants who did not report
any intrusions. Intrusive memories were also character-
ized by higher levels of fear, anxiety, and helplessness,
all emotions associated with the original traumatic event
rather than subsequent reflection. These results support
the dual representation theory and replicate other find-
ings linking intrusive trauma memories specifically to fear
rather than other emotions (Hellawell & Brewin, 2004;
Reynolds & Brewin, 1999).

Voluntary recall

There has been marked disagreement about whether
voluntarily produced trauma memories or narratives
provided by individuals with PTSD are sometimes dis-
organized or incoherent, as some clinical theories have
proposed (Brewin & Ehlers, 2024). Although disordered
recall in the form of significant gaps in memory is noted as
a symptom of PTSD within the DSM-5 (APA, 2013), some

psychologists have argued that traumatic memories are
normally clear and strong (McNally, 2003; Rubin et al.,
2008). These same psychologists have been skeptical about
the validity of many recovered memories of trauma, claim-
ing that as traumatic events are strongly encoded, they are
unlikely to be forgotten. The presence of disorganization
or incoherence undermines this claim by showing that
trauma memories are not invariably clear and strong.

Some scholars have also suggested that clinical theories
about memory incoherence imply that the trauma memory
is not integrated into the life story (Berntsen et al., 2003).
This is a misunderstanding. Clinical theories describe the
characteristics of episodic memories of the event, not the
representation of the event in semantic memory. It is
perfectly possible for memories of a specific event (i.e.,
episodic memory) to be disjointed while the event looms
large and is highly significant in one’s personal history.
Indeed, leading trauma theorists have frequently argued
that such events form a central reference point because
they tend to contradict previous assumptions (Horowitz,
1976; Janoff-Bulman, 1992).

A number of studies have investigated memory inco-
herence or disorganization using clinically based methods
for eliciting trauma narratives in reliving sessions: Partici-
pants are given specific instructions to imagine the events
are happening again, to keep their eyes closed, and to
describe the event in as much detail as possible (e.g., Har-
vey & Bryant, 1999). The main measures are then derived
by segmenting the narrative into individual utterances,
which are rated by independent judges for fragmentation
(repetitions, unfinished thoughts, speech fillers) and disor-
ganization (utterances that imply confusion or disjointed
thinking; Foa et al., 1995). In addition, clinical investiga-
tors have rated narratives globally for disorganization or
have had participants themselves do this.

Other researchers have used similar global ratings
but have introduced measures worded in the opposite
direction (higher scores indicating organization or coher-
ence), assuming that these assess the same qualities
albeit inversely (e.g., O’Kearney et al., 2007). For exam-
ple, instead of participants rating their narrative with an
item like “My memory comes in pieces with missing bits,”
they rate the memory with an item like “While remem-
bering the event, it comes to me in words or in pictures
as a coherent story or episode and not as an isolated
fact, observation, or scene.” Other investigators have used
unvalidated computer-scored measures to assess such con-
structs as word concreteness, referential cohesion, and
temporal connectives. The appropriateness of these meth-
ods has been criticized (Gray & Lombardo, 2001) and they
are not considered further here.

An initial review (Brewin, 2014) concluded that stud-
ies using the clinically based measures described by Foa
et al. (1995) have reliably demonstrated evidence of the

85U0 |7 SUOWWOD BAIFes1D) 3|qedlidde 8Ly Aq pauienob are Sejolie O ‘88N JO S9N oy A%eiqiT 8UlUO /8|1 UO (SUORIPUOD-PU-SUIIBYWOD" A8 WA ReIq 1 U1 [UO//:SARY) SUORIPUOD pUe SWe | 8U388S *[5202/80/22] Uo Areiq)Tauliuo A8|IM ‘59 L AQ ¥9TEZ SH/Z00T OT/I0p/wod A8 | im Afe.q iUl |uo//SdNY WO} papeo|umoq ‘0 ‘8659€L5T



" LwiLEY ")

BREWIN

disorganization and fragmentation of trauma memories.
However, this was challenged (Rubin, Deffler, et al., 2016)
on the basis of negative results obtained from a num-
ber of studies using global ratings of organization and
disorganization combined. These investigators reported
no significant differences between participants with and
without PTSD in their studies or those reported by other
researchers using similar methods. In response, I pro-
posed that this could be due to the differences in methods
used in their studies, which did not find that PTSD was
related to disorganization, and the clinical studies, which
did routinely find such an association (Brewin, 2016).
This proposal was dismissed as being “without merit”
and “unsupported by data,” fitting “a pattern of selective
omissions” and consisting of “outdated beliefs” (Rubin,
Berntsen, et al., 2016).

We (Brewin & Field, 2024) responded to these challenges
by conducting a meta-analysis using multilevel methods
that allowed for different types of dependent measures
from the same study to be analyzed separately. Four types
of measure were distinguished: detailed utterance ratings
of disorganization or incoherence from the clinical studies
using Foa et al.’s (1995) methods, global ratings of disor-
ganization and incoherence from the same set of studies
(self-report or judge ratings), global ratings of disorgani-
zation and incoherence from the studies that did not use
Foa et al.’s methods, and global ratings of organization and
coherence from these same studies. In the overall model,
there was a strong positive association between disorgani-
zation in the trauma narrative and PTSD. Both effect sizes
derived from the studies using Foa et al.’s methods were
large and significant, as was the effect size derived from
the studies that did not use these methods, in which high
scores on the global ratings indicated more disorganiza-
tion. In contrast, when high ratings indicated organization
or coherence in these same studies, the effect was close to
0 and nonsignificant.

The analyses are clear that measures that directly
address fragmentation or incoherence, whatever their
nature, reliably showed higher scores for samples with
PTSD. Measures addressing their opposite—coherence—
did not show these effects. This moderation effect was
significant and demonstrable even within the small sub-
set of six studies conducted by the primary critics of
clinical theories, Rubin, Bernsten, and colleagues (2016).
The data demonstrate that a trauma narrative can have
overall elements of coherence—for example, it can be
situated in context and have a logical structure—but at
the same time may show signs of incoherence or frag-
mentation. Like measures of positive and negative social
support (Andrews et al., 2003), measures of coherence and
incoherence are not logical opposites and have different
implications.

QUESTIONS

There are many outstanding questions about intrusive
trauma memories and flashbacks. For example, if they
depend on the magnocellular pathway and dorsal visual
stream, which respond more to motion and larger objects,
why are the images people reexperience so detailed and
colorful? One proposal is that a strong emotional event
can rapidly activate endogenous mechanisms of plastic-
ity in the hippocampus and amygdala for a short period
(Diamond et al., 2007). Then, the induction of new plas-
ticity is suppressed in both structures, which facilitates
the memory consolidation process. Diamond et al. suggest
that this results in the hippocampus storing disembodied
fragments of an experience that lack the normal depth of
processing of context. The implication is that the content of
flashbacks depends not on the complete dominance of the
dorsal stream but on time-dependent interactions between
the visual streams.

Another question concerns the possible impact of
intrusive trauma memories on individuals’ sense of them-
selves. There is evidence that in PTSD, intrusions lead
individuals to draw negative conclusions about their own
characteristics (Dunmore et al., 1999; Ehlers & Steil, 1995).
One study found that specifically, the perceived nowness
of an intrusion was related to experiencing more fear,
helplessness, guilt, and shame (Kleim et al., 2013). More
recently, higher scores on a measure of intrusive memories
were found to be associated with the negative self-concept
symptoms of ICD-11 CPTSD (Hyland et al., 2024).

Other intrusions that may accompany PTSD, such as
hearing voices (McCarthy-Jones & Longden, 2015), tend
to trigger negative feelings about the self (Brewin & Patel,
2010). Voices are often dominant and critical, and the indi-
vidual has a submissive relationship with them. Intrusive
memories may also trigger negative emotions and expe-
riences connected with previous relationships. There is a
great deal of scope for qualitative studies to investigate
in more depth the impact of intrusions and what quali-
ties or types of content are the most difficult to manage.
These could build on the observations of Ehlers and Steil
(1995), extending them from the self-concept to the sub-
jective sense of self. Hyland et al. (2023) proposed that the
selfin ICD-11 CPTSD is experienced as worthless, alienated
from others, and fragmented or even nonexistent. Some of
these reactions are likely to be prompted or exacerbated by
intrusive memories.

Further questions are related to the observation that
memories can sometimes acquire traumatic characteristics
over time, which contradicts the common view of trauma
as invariably being overwhelming from the outset. This
may occur in delayed-onset PTSD, for instance. In one of
the few studies to have investigated this issue, military vet-
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erans with delayed- and immediate-onset PTSD reported
similar symptoms and amounts of trauma exposure but
could be distinguished by their emotional and dissociative
reactions to their index traumatic event (Andrews et al.,
2009). Immediate onset was associated with strong acute
reactions, suggesting the person was overwhelmed by the
event, as well as with persisting dissociation. Delayed onset
was associated with a normal acute response to trauma,
with the eventual onset triggered by general rather than
traumatic stressors. Delayed onset could be separately
predicted by a poor disciplinary record prior to trauma
exposure (Brewin, Andrews, et al., 2012), suggesting the
presence of additional risk factors.

Also described are reactivations of traumatic memories,
particularly in the elderly (Hiskey et al., 2008a). Indica-
tions are that intrusive memories lose none of their power,
even after many years (Hiskey et al., 2008b). There are
several theoretical reasons why traumatic memories may
only start to intrude sometime after a traumatic event.
One is that events change in their emotional significance.
Additional information may change the perception of the
traumatic stressor, resulting in its being seen in a more
threatening light. This process has been called “stimulus
revaluation” (Davey, 1989). Another potential reason is that
there is an increase in retrieval cues. For example, military
veterans sometimes report an increase in intrusive memo-
ries connected with anniversaries or memorial events. In
addition, various factors, such as age or cognitive decline,
may make it harder to suppress unwanted intrusive mem-
ories (Mota et al., 2016). All these mechanisms await sys-
tematic research. At this stage of knowledge, detailed case
studies or retrospective interview studies, supplemented
by cognitive assessments and informant interviews, are
likely to be the most informative approaches.

SUMMARY

There is a wealth of evidence that high levels of emotion
are associated with both memory enhancement and mem-
ory impairment. Although most of these changes have
been demonstrated in clinical populations, such as individ-
uals with PTSD, recent laboratory research has found that
even low levels of negative affect have a selective effect in
healthy participants, leading to better memory for a cen-
tral item but weaker memory for its surrounding context
(Bisby & Burgess, 2017).

Consistent with theories that emphasize how stress
selectively affects certain brain structures, such as the hip-
pocampus, and certain types of learning (Jacobs & Nadel,
1985), animal studies have found that high levels of stress
facilitate Pavlovian conditioning but impair hippocampal-
dependent forms of memory, such as relational and explicit

learning (Kim & Diamond, 2002; Sandi & Pinelo-Nava,
2007). In one study, firefighters experiencing the highest
levels of stress demonstrated the greatest recall impair-
ment for incidents they attended (Metcalfe et al., 2019),
and another study showed that special forces undergoing
the most stressful form of interrogation had the poorest
eyewitness memory of their interrogator (Morgan et al.,
2004).

These findings support the repeated clinical observa-
tions, reviewed in this article, of disorganized or frag-
mented voluntary recall of traumatic events associated
with PTSD. Appreciation of the real nature of trauma
memory is often crucial in legal settings, where there may
be an incorrect expectation on the part of juries that mem-
ories are invariably lucid, detailed, and complete. The
findings also support the well-documented instances of
forgetting and subsequently recovering traumatic memo-
ries (Andrews et al., 1999; Dalenberg, 2006; DePrince et al.,
2012). Detailed case examples of recovered traumatic mem-
ory, as well as additional materials (e.g., relevant scientific
articles), are provided in the Recovery Memory Archive
(n.d.), which is maintained by Dr. Ross Cheit and his team.
Itisalso important to note that recovered memories may be
erroneous and the product of suggestion (Lindsay & Read,
1995) or source monitoring errors (Johnson, 2006).

In PTSD, memory facilitation is mainly evident in the
repeated intrusion of involuntary memories in the form
of flashbacks of varying severity. Most of these intrusions
appear to be prereflective, composed of images or snap-
shots from a few moments during the traumatic event, and
triggered by internal or external cues. Consistent with their
highly sensory nature, “nowness,” and absence of context,
there is preliminary evidence that they depend at least in
part on a nonhippocampal form of memory. This form
of memory is thought to become dominant during brief
moments when individuals experience extreme fear, react-
ing with somatoform dissociation, cognitive overload, or
immobility.

Research on the delayed onset and reactivation of PTSD
(Andrews et al., 2009; Sachs-Ericsson et al., 2016) has sug-
gested that increased levels of subsequent stress might
make it hard to continue to inhibit trauma memories. The
implication is that some cases of PTSD represent a causal
pathway that differs from the usual response to an over-
whelming initial event. Rather, a person who is innately
vulnerable to stress or has endured high levels of stres-
sor exposure accumulates an unsustainable burden over
time, resulting in the delayed onset of symptoms. This may
be more common among military, police, and other emer-
gency services personnel because of the nature of their
work. These observations add to evidence from the statis-
tical independence of ICD-11 PTSD and CPTSD (Redican
et al., 2021) and the dissociative subtype of DSM-5 PTSD
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(Wolf et al., 2023) that it may be time to think not so
much about a single disorder as about a family of posttrau-
matic stress disorders in which traumatic memories play a
slightly different role.
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