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Abstract 

It has been suggested that re-experiencing symptoms may take the form of an affective 

(emotional) or physiological response to a reminder of the trauma, which is not 

identifiable by the patient as a trauma memory, termed ‘affect without recollection’ 

(Ehlers & Clark, 2000). This concept has been proposed but not yet clearly defined or 

investigated. Researchers have developed detailed theoretical frameworks of the 

mechanisms underpinning reexperiencing in PTSD (Brewin et al., 1996; 2010; Ehlers 

& Clark, 2000). This conceptual introduction will review these frameworks and apply 

them to AWR. Drawing on clinical (Ehlers & Clark, 2000) and neurobiological models 

(Brewin et al., 1996; 2010) of PTSD, it is suggested that AWR could represent a 

predominantly perceptual memory that is highly disjointed from the autobiographical 

memory base, to the extent that emotions from the trauma are experienced in the 

absence of a trauma memory. The role of perceptual priming, associative learning and 

dissociation is considered in the development and triggering of AWR, and theoretical 

predictions and research questions are proposed. 
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Introduction 

People with posttraumatic stress disorder (PTSD) experience the trauma as if it is 

happening again. This has been termed a flashback memory, a re-experiencing 

symptom of PTSD. It is considered one of the hallmark symptoms of PTSD and is a 

defining feature distinguishing PTSD from other psychiatric conditions, including 

those with intrusions (Brewin, 2014; Bryant, O’Donnell, Creamer, McFarlane, & 

Silove, 2011). A number of researchers have provided detailed theoretical frameworks 

to understand the occurrence and nature of flashbacks in PTSD. However, the quality 

of trauma memories is still poorly understood due to limited empirical research. 

Research has shown that flashbacks and their nature (such as a sense of ‘nowness’ i.e. 

that the event is happening again) maintain PTSD symptoms, predict the course of the 

disorder (Michael et al., 2005), and decrease with successful PTSD treatment  

(Hackmann, Ehlers, Speckens, & Clark, 2004; Nijdam, Baas, Olff, & Gersons, 2013; 

Speckens, Hackmann, Ehlers, & Cuthbert, 2007), and therefore have significant clinical 

impact. This emphasises the need to better understand flashbacks in PTSD, which could 

help to identify treatment targets and in turn have enormous clinical benefits. Given 

that it is problematic to ask participants retrospectively about flashback experiences, a 

handful of studies have attempted to better understand re-experiencing in PTSD 

through daily diary studies (Kleim, Graham, Bryant, & Ehlers, 2013), which have 

provided useful information on the daily experiences of reliving in PTSD, free from 

recall bias. However, there is still more to be done, particularly on anecdotally reported 

but understudied aspects of re-experiencing, such as affect without recollection (Ehlers 

& Clark, 2000). This refers to symptoms such as a sudden emotional (affect) or 

physiological experience, such as a feeling of terror, without a recollection of the event. 

This has been reported anecdotally by patients with PTSD, but has not yet been clearly 
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defined, investigated or measured. Nor have the possible theoretical underpinnings 

been described or fully explored.  

 

This introduction will explore the concept of affect without recollection and its possible 

theoretical underpinnings. It will begin by describing PTSD and associated memory 

characteristics, followed by a description of re-experiencing symptoms in PTSD and 

proposed underlying mechanisms. Finally, affect without recollection (AWR) will be 

described and theoretical underpinnings will be proposed, in line with the previously 

outlined literature.   

  

 

Posttraumatic Stress Disorder  

Defining Trauma 

Posttraumatic stress disorder (PTSD) is mental disorder that may develop following 

exposure to a traumatic event. A traumatic event is strictly defined in the diagnostic 

and statistical manual of mental disorders (5th edition; DSM-5, American Psychiatric 

Association, 2013). It defines trauma as ‘exposure to actual or threatened death, serious 

injury, or sexual violence’ and specifies that this may occur through direct experience, 

witnessing it happening to another, learning about it happening to another person (for 

death it specifies that the cause must have been violent and accidental), or by 

experiencing repeated exposure to details of traumatic events, for example through 

work (but not through television exposure) (APA, 2013). Trauma under the DSM-5 

definition is referred to as a Criterion A event. Examples of traumatic events include, 

rape/sexual assault, road traffic accidents, and natural disasters. In a recent survey of 

2,953 US adults, 90% were estimated to have been exposed to at least one traumatic 
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event in their lifetime, and most had experienced more than one event, with three events 

estimated as the most common number of traumatic events experienced (Kilpatrick et 

al., 2013). A recent survey conducted in the UK in 2014 has yielded lower estimates, 

where a third (31%) of UK adults reported having experienced at least one Criterion A 

traumatic event in their lifetime, and prevalence was similar for women (31%) and men 

(32%) (Fear, Bridges, Hatch, Hawkins, Wessely, 2016). 

 

Posttraumatic stress disorder: definition and epidemiology 

Following a traumatic event, a minority of people may go on to develop PTSD.  PTSD 

is characterised by four clusters of symptoms; re-experiencing symptoms associated 

with the trauma (Criterion B); avoidance of stimuli associated with the trauma 

(Criterion C); negative alterations in cognitions and mood (Criterion D); and alterations 

in arousal (Criterion E). To qualify for a diagnosis of PTSD, the trauma must meet the 

definition for a Criterion A event, symptom(s) in each cluster must be endorsed, must 

have persisted for more than one month since the traumatic event, and must be 

associated with clinically significant distress and impairment.  

 

Specifically, the symptom clusters specified in the DSM-5 (APA, 2013) include the 

following symptoms:  

 

Criterion B: Re-experiencing (endorsement of at least one symptom, occurring at least 

twice a month):  

• B1. Recurrent, involuntary distressing memories 

• B2. Recurrent, distressing dreams with content/affect related to the trauma 
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• B3. Dissociative reactions or flashbacks where the trauma feels like it is 

happening again 

• B4. Intense and prolonged distress in response to external of internal cues 

associated with the traumatic event  

• B5. Physiological reactions to cues associated with the traumatic event 

 

Criterion C: Avoidance (endorsement of at least one symptom):  

• C1. Avoidance of distressing memories, thoughts or feelings associated with the 

trauma, at least twice a month. 

• C2. Avoidance of people or places or things associated with the trauma, at least 

twice a month.  

 

Criterion D: Negative alterations in cognition and mood (endorsement of at least two 

symptoms, beginning or getting worse with the trauma) 

• D1. Inability to remember important aspects of the trauma (not due to drugs, 

alcohol, medication or injury) 

• D2. Persistent, exaggerated negative beliefs about oneself, the world or others  

• D3. Persistent, distorted cognitions about the cause of the traumatic event, 

leading to misplaced blame (self/others) 

• D4. Negative emotional state (fear, horror, anger, guilt, or shame) 

• D5. Diminished interest in significant activities 

• D6. Feeling detached from others 

• D7. Difficulty experiencing positive emotions, like love or happiness 
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Criterion E: Altered arousal (endorsement of at least 2 symptoms, beginning or getting 

worse with the trauma) 

• E1. Irritable behaviour, including anger, without much provocation 

• E2. Reckless or destructive risk-taking behaviour, with risk of being harmed 

• E3. Hypervigilance, i.e., alert, watchful, or on guard 

• E4. Exaggerated startle response 

• E5. Difficulty concentrating 

• E6. Problems falling or staying asleep, at least twice a month with at least 30 

minutes sleep loss 

 

A recent epidemiological study of American adults found that following a traumatic 

event 8% developed PTSD within their lifetime (related to that event). PTSD 

prevalence was higher in women (11%) than in men (5%). The type of traumatic event 

affected the likelihood of developing PTSD, which was most likely after interpersonal 

violence, and combat. Likelihood of developing PTSD increased with the number of 

traumatic events (Kilpatrick et al., 2013). The development of other psychiatric 

conditions was also found to be associated with the experience of a traumatic event, 

such as major depression, anxiety disorders and substance abuse (Ehring, Ehlers, & 

Glucksman, 2008; Kessler, Chiu, Demler, & Walters, 2005).  

 

Cognitive model of PTSD 

Ehlers and Clark (2000) proposed a cognitive model to account for the development 

and persistence of PTSD (Figure 1). They proposed that unhelpful appraisals (e.g., ‘I 

have to be on guard all the time’ or ‘The trauma showed that I am inadequate’) induce 

a sense of current threat that maintains PTSD symptomatology such as hyperarousal 
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and hypervigilance, and motivates maladaptive coping strategies (cognitive and 

behavioural) that in turn prevents a change in appraisals and nature of the trauma 

memory (Ehlers & Clark, 2000; Ehlers, Clark, Hackmann, McManus, & Fennell, 

2005).  

 

 

Figure 1. Ehlers and Clark’s (2000) cognitive model of PTSD.  

 

A second source of the current threat, of particular significance for this thesis, is thought 

to be the disjointed nature of trauma memories that leads to easy triggering of intrusive 

memories with a flashback-quality, i.e. the experience that the memories are happening 

in the present rather than the past (Ehlers & Clark, 2000). These are also proposed to 

maintain PTSD symptoms as they contribute to a continuing hyperarousal and 
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hypervigilance (as the trauma memories intrude unexpectedly, and induce a feeling that 

the trauma is constantly happening again), as well as motivating maladaptive coping 

strategies to manage the memories such as thought suppression and avoidance of 

triggers. These prevent the trauma memory from being processed, and so flashbacks 

continue (see section ‘Cognitive models of reexperiencing in PTSD’, page 27), and also 

prevent change in appraisals, such as ‘I would go mad if I thought about the trauma’ 

(Ehlers & Clark, 2000). In their model, Ehlers and Clark (2000) coined the term ‘Affect 

without Recollection’ (p. 324) and classified it as a re-experiencing symptom (Criterion 

B). Therefore, the model proposes that Affect without Recollection (AWR) would 

contribute to a sense of current threat, which maintains other PTSD symptomatology 

(hyperarousal, hypervigilance and maladaptive coping strategies).  

 

Other models of PTSD have been proposed, however Ehlers and Clark’s (2000) 

cognitive model of PTSD is most relevant to the thesis as AWR was first described in 

this model, and so other clinical models of PTSD will not be reviewed here. Brewin, 

Dagleish and Joseph’s (1996) neurobiological model of re-experiencing symptoms in 

PTSD will be described in the section on mechanisms underlying re-experiencing 

symptoms in PTSD (p. 35).  

 

Memory in PTSD 

PTSD has long been described as a disorder of memory (Brewin, 2003; McNally, 2003; 

van der Kolk, 2007). This is due to the co-existence in PTSD of 1) involuntary 

memories of the traumatic event that are re-experienced as if the event is happening 

again (acting or feeling the same way), and 2) difficulties intentionally retrieving 

ordinary episodic memories of the trauma. Clinical theories of PTSD have drawn in 
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part on existing memory theory (Brown & Kulik, 1977) to account for these memory 

difficulties. For example, most clinical theories of PTSD share the assumption that re-

experiencing symptoms can be understood by general memory processes described in 

cognitive psychology and neuroscience (e.g., Brewin et al., 1996; 2010; Ehlers & Clark, 

2000). The literature on memory in PTSD is vast and reviewing all of it would be 

beyond the scope of this thesis. Therefore, this section will provide only a brief 

overview of some memory phenomena in PTSD that are significant to this thesis, as a 

background to understanding possible memory mechanisms underpinning 

reexperiencing.  

 

Memory in PTSD 

Disorganisation and disjointedness 

Studies have shown difficulties in the intentional recall of trauma memories in PTSD, 

such as gaps in the memory, a lack of coherence and difficulty remembering the order 

of events (Foa, Riggs, Dancu, & Rothbaum, 1993; Halligan, Michael, Clark, & Ehlers, 

2003) which has been termed ‘disorganisation’ (Ehlers, Hackmann, & Michael, 2004). 

Studies using methods such as subjective self-report (Halligan et al., 2003) and 

objective ratings of participants’ written trauma narrative (Jones, Harvey, & Brewin, 

2007) have shown more disorganised trauma memories in trauma survivors with PTSD 

compared to those without. It is under debate whether disorganisation is specific to 

trauma memories (Ehring, 2004; Halligan et al., 2003), or whether people with PTSD 

have more disorganised memories more generally (Jelinek, Randjbar, Seifert, Kellner, 

& Moritz, 2009).  
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The worst moments of a trauma have been found to be disjointed from other 

information in autobiographical memory (Ehlers et al., 2004). For example, people may 

remember the moment that they thought they were going to die in the absence of the 

later information that they survived. This is supported by studies showing that the 

moments from the trauma that are reexperienced may be more disorganised than other 

moments from the trauma memory (Evans, Ehlers, Mezey, & Clark, 2007b; Jelinek et 

al., 2010). Recent experimental studies have shown that exposure to analogue trauma 

leads to memory-disjointedness of the worst moments, suggesting a causal effect of 

trauma (Sachschal, Woodward, Wichelmann, Haag, & Ehlers, 2019). It is proposed that 

disjointedness of trauma memories adds to understanding the triggering and content of 

reexperiencing symptoms in PTSD (Ehlers, 2015).   

 

Non-trauma memories 

People with PTSD have also shown difficulties remembering specific non-trauma 

autobiographical events (see Moore & Zoellner, 2007 for review), unrelated to 

differences in general intelligence (Schönfeld & Ehlers, 2006). This has been termed 

‘over-general memory’ (Williams et al., 2007) and has been evidenced in trauma 

survivors with PTSD but not those without (Bryant, Sutherland, & Guthrie, 2007; 

Schönfeld, Ehlers, Böllinghaus, & Rief, 2007), and shown to predict subsequent PTSD 

development, partly mediated by perceived permanent change (Kleim & Ehlers, 2008). 

While over-general memory is found in depression (Dalgleish et al., 2007), which is 

highly comorbid with PTSD, it has also been specifically linked to trauma history in 

studies showing over-general memory in depressed women with but not without a 

history of childhood abuse (Kuyken & Brewin, 1995).  
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Summary 

In sum, there is some evidence that people with PTSD have difficulties intentionally 

retrieving memories of their trauma, however not all studies have found this. Research 

also points to difficulties with autobiographical memory more generally in PTSD. 

Difficulties appear to be most pronounced for the worst moments of the trauma, which 

are relevant for understanding reexperiencing symptoms.  

  

Reexperiencing symptoms 

Defining reexperiencing  

Re-experiencing symptoms are one of the hallmark symptoms of PTSD. They have 

been conceptualised as spontaneous, emotionally-charged, intrusive memories of the 

trauma in the form of visual or sensory flashbacks, which are separate from other 

contextual information in the autobiographical memory system (Ehlers et al., 2004; 

2002). Reexperiencing symptoms have recently been formally defined in the DSM 5 

(APA, 2013) as intrusive memories of a traumatic event (or moments from the trauma) 

that are relived as if they are happening again in the present (flashbacks). This element 

of reliving is now seen as existing on a continuum from losing all contact with the 

present surroundings (most extreme, now termed a dissociative flashback) to including 

some element of reliving the event in the present, even if only briefly. While they are 

memories of an autobiographical experience, reexperiencing in PTSD appears to lack 

a key feature of autobiographical memories, termed “autonoetic awareness” (Tulving, 

2002), that is, the awareness that a memory of the self is happening in the past. 
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Research has investigated the contents of reexperiencing. It has shown that 

reexperiencing can include a range of different experiences. It often consists of a small 

number of scenes from the trauma that are repeatedly experienced (Brewin et al., 2010). 

They are typically vivid, perceptually detailed (Ehlers & Steil, 1995; van der Kolk & 

Fisler, 1995) distressing, sensory impressions of moments from the trauma. They are 

often multi-sensory and are usually visual (Ehlers et al., 2002, Ehlers & Steil, 1995, 

Hackman et al., 2004), but not always. For example, a car accident survivor might 

reexperience the flash of headlights before they were hit, or an assault survivor might 

reexperience the attackers face before the assault. Studies have shown that involuntary 

memories often relate to the most emotional parts of a trauma (Berntsen & Rubin, 2008; 

Holmes, Grey, & Young, 2005). However, it is important to note that these ‘worst 

moments’ are subjectively defined. For example, studies have shown that 

reexperiencing often includes moments that signal the onset of the trauma rather than 

the moment the traumatic outcome happened, such as the sound of footsteps before a 

guard entered the cell, rather than the torture itself. This has been conceptualised as a 

‘warning signal’ (see Ehlers, 2015). This is consistent with associative learning theory 

that would suggest that sensory information in the trauma hold the information value 

of a conditioned stimulus (CS) which predict the unconditioned stimulus (UCS) i.e. the 

trauma (Rescorla, 1988). Studies with PTSD patients have shown that the CS is more 

often reexperienced than the UCS after trauma, as it has functional significance that 

predicted the worst moment of the trauma (Evans, Ehlers, Mezey, & Clark, 2007a; 

Hackmann et al., 2004). Therefore, while they are linked to the most emotional parts of 

the trauma, they are often of the perceptions just before the traumatic outcome, that 

indicated something terrible was about to happen, i.e. acting as a ‘warning signal’ (see 

Ehlers, 2015).  
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Importantly for this thesis, reexperiencing can also include phenomena that are not 

recognised as a memory. This can include reexperiencing emotions or physiological 

reactions from the trauma, such as an intense feeling of fear without knowing why. This 

has been termed ‘affect without recollection’ (AWR; Ehlers & Clark, 2000), which will 

be described in more detail in section (‘Affect without recollection’, page 38).  

 

Researchers have investigated the specificity of re-experiencing symptoms to PTSD 

and developed theories of the development and maintenance of flashbacks (Brewin et 

al., 2010; Ehlers & Clark, 2000). The following section will review this literature.  

 

Specificity of reexperiencing to PTSD 

Intrusive/unwanted memories themselves are not specific to PTSD (Brewin, 2014; 

Brewin et al., 2010) and have been found in other psychological disorders such as 

depression, panic, and Obsessive Compulsive Disorder (Speckens et al., 2007). There 

has also been some debate over whether flashbacks are normal autobiographical 

memories (Rubin, Berntsen, & Bohni, 2008a). However, clinical observations and 

studies disagree (see Brewin, 2015; Ehlers, 2010). There is arguably now consistent 

evidence that flashbacks are distinct from autobiographical memories for the same 

event (Hellawell & Brewin, 2002). For example, Hellawell and Brewin (2002) found 

that participants struggled to write a narrative of a section of a trauma memory that they 

had identified as a flashback and showed involuntary motor movements while doing 

so. Studies have also shown that sections of trauma narratives that are of a flashback 

are rated as more negative and arousing (Brewin, Huntley, & Whalley, 2012), 

accompanied by heart rate increase (La Marca, Steptoe & Brewin, 2018) and contain 
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more core PTSD emotions such as fear, helplessness and horror (Hellawell & Brewin, 

2004) compared to narratives of sections that are not experienced as a flashback.  

 

Consistent with this, systematic comparisons of intrusive trauma memories in people 

with and without PTSD have shown important differences which distinguish the 

intrusive memories in PTSD as ‘flashbacks’ rather than just an intrusive trauma 

memory. These distinguishing features are described by Ehlers (2010) and are as 

follows:  

 

1) a sense of ‘nowness’, i.e. a sense that the trauma is happening again in the here and 

now, without the knowledge that it is in the past (Ehlers et al., 2004). People with PTSD 

describe experiencing their intrusive memories of the trauma with a sense of nowness 

that is not reported by trauma-survivors without PTSD (Michael et al., 2005). Further 

they report AWR (Ehlers & Clark, 2000) which are emotions and behaviours from the 

trauma without a conscious memory of the trauma (e.g., suddenly feeling terrified 

without knowing why). Therefore, people with PTSD report memories without 

autonoetic awareness, a distinct feature of regular episodic memories (Tulving, 2002).  

 

2) lack of context: intrusive memories in PTSD lack contextual information and appear 

disjointed from other autobiographical memories that contain relevant information, 

such as that the person survived the trauma (Ehlers et al., 2004; Michael et al., 2005). 

This relevant information is necessary to update the original impressions from the 

trauma (e.g., changing the impression from ‘I’m going to die’ to ‘I thought I was going 

to die but I know now that I survived’). Difficulties with contextualising 

autobiographical trauma memories is supported by neuroimaging research. For 
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example, context in autobiographical memories appears to be hippocampally-mediated, 

and hippocampal volume reductions are one of the most replicated structural findings 

in people with PTSD (Hull, 2002; Woon & Hedges, 2008). Smaller hippocampal 

volume has also been found in twins of veterans with PTSD, suggesting this may 

represent a genetic vulnerability (Gilbertson et al., 2002; Pitman, 2006).     

 

3) ease of triggering by matching cues: in PTSD intrusive memories are easily 

triggered by a wide range of situations and stimuli, some of which are not identified by 

the individual as triggers, and some without an obvious connection with the trauma. 

However, on closer examination these triggers typically share sensory similarities with 

stimuli in the trauma (e.g., colour) which were temporally related to the traumatic event 

(see Ehlers et al., 2002). Research has shown that whether or not a memory is 

reexperienced will depend on the available environmental cues which are uniquely 

associated with the memory (Berntsen, Staugaard, & Sørensen, 2013). Experimental 

studies have demonstrated that perceptual cues (particularly negative ones) are more 

likely to lead to involuntary perceptual memories than verbal cues (Brewin & Langley, 

2019). 

 

4) distress: people with PTSD report more distress in response to their intrusive 

memories compared to trauma-survivors without PTSD (e.g., Michael et al., 2005).  

 

In line with evidence distinguishing intrusive trauma memories in PTSD, there has been 

a call for more consistent terminology which discriminates between ‘involuntary 

autobiographical memories’ (an everyday memory phenomena); ‘intrusive memories’ 

(involuntary memories with distressing content) and flashbacks (involuntary memories 
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involving re-experiencing distressing events in the present, thought to be specific to 

PTSD) (Kvavilashvili, 2014). The terms flashbacks and reexperiencing symptoms will 

be used throughout this thesis.  

 

Mechanisms underpinning reexperiencing in PTSD 

Flashbacks immediately after a trauma are not in themselves considered an indicator of 

PTSD. In the initial weeks after a traumatic experience, flashbacks are common, and in 

normal recovery will decrease over time. However, in PTSD, flashbacks persist for 

more than a month (APA, 2013) and models propose they contribute to the maintenance 

of PTSD (Ehlers & Clark, 2000). Consistent with this, flashbacks have also been found 

to predict the course of PTSD over and above initial PTSD symptoms (Kleim, Ehlers, 

& Glucksman, 2007; Michael et al., 2005).  

 

Complimentary cognitive (Ehlers and Clark, 2000) and neurobiological (Brewin et al., 

1996; 2010) models of mechanisms underpinning flashbacks in PTSD have been 

proposed. Both models suggest that trauma memories in PTSD can be understood by 

generic memory processes that have been previously studied and identified in cognitive 

psychology and neuroscience, as well as systematic differences in the encoding of the 

trauma, between trauma-survivors with and without PTSD. Both models propose that 

the combination of these explain reexperiencing symptoms. Other theories exist that 

account for the involuntary retrieval of memory content that is recognised as a trauma 

memory but does not account for the aspects of reexperiencing that are not recognised 

as a memory such as AWR (Berntsen, 2009; Rubin, Boals, & Berntsen, 2008b), and 

excludes involuntary auditory content and visual imagery (Bernsten, 2009). These 

aspects are accounted for by Ehlers & Clark’s (2000) and Brewin’s (1996; 2010) 
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models which aim to explain the range of reexperiencing in PTSD, including those 

aspects not recognised by the individual as a trauma memory (such as AWR). Ehlers 

and Clark (2000) and Brewin’s (1996; 2010) models will be reviewed in the following 

section.   

 

Cognitive models of reexperiencing in PTSD  

Ehlers and Clark’s (2000) model of PTSD proposed that intrusive reexperiencing is 

maintained by 1) memory processes responsible for the easy triggering of intrusive 

memories, 2) the individual’s interpretation of their trauma memories, and 3) 

their cognitive behavioural responses to trauma memories. Within memory 

processes, three basic memory processes are proposed that could account for 

reexperiencing and the ease with which it is triggered in PTSD. These are: a) strong 

perceptual priming; b) strong associative learning, and c) poor memory 

elaboration (binding with other information in autobiographical memory) (see also 

Ehlers, 2010). The model in particular emphasises priming and associative learning, as 

these are memory processes that facilitate cue-driven retrieval of the trauma or 

moments from the trauma. It is proposed that poor memory elaboration leads to a failure 

to inhibit cue-driven retrieval. These mechanisms are proposed to be general memory 

mechanisms that are not specific to trauma memories and aim to account for the full 

phenomenology of reexperiencing in PTSD, such as the involuntary nature of this 

memory, and experiences not recognised as trauma memories (AWR). Experimental 

evidence supports the role of these processes in reexperiencing. 
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 Memory processes: Perceptual priming 

Perceptual priming is a form of implicit memory where processing of a stimulus (or 

related stimulus) is facilitated because it has been processed before (Bowers & Turner, 

2003). Priming has been shown to be stable for up to 17 years (Mitchell, 2006) and can 

transfer to other contexts (McKone & French, 2001). Ehlers and Clark (2000) propose 

that people with PTSD may have heightened priming for trauma-related stimuli, and 

that enhanced perceptual priming for stimuli during (and in the aftermath of) a trauma 

may increase risk of the development of PTSD. Heightened perceptual priming for 

stimuli present during the trauma would result in a processing advantage for these and 

similar stimuli, with the consequence that these stimuli are more likely to be noticed in 

the environment and trigger trauma memories through unintentional, cue-driven 

retrieval (Ehlers & Clark, 2000; Ehlers, Ehring, & Kleim, 2012a). This is supported by 

prospective studies showing enhanced perceptual priming in trauma-survivors for 

trauma-related words predicted the later development of PTSD symptoms (Ehring & 

Ehlers, 2011; Kleim, Ehring, & Ehlers, 2011; Michael et al., 2005). Cross-sectional 

studies also offer support, for example Lyttle et al., (2010) showed that people with 

PTSD showed greater perceptual priming (word-stem completion test) than conceptual 

priming (word-cue association task) compared to trauma-survivors without PTSD. This 

is also supported by several experimental studies which have induced perceptual 

priming by pairing stimuli with traumatic pictures and showed stronger perceptual 

priming than those paired with neutral pictures (Ehlers, Ehring, & Kleim, 2012a; 

Ehlers, Mauchnik, & Handley, 2012b; Ehlers, Michael, Chen, Payne, & Shan, 2006; 

Michael & Ehlers, 2007) which predicted more involuntary intrusions over the 

following months (Arntz, de Groot, & Kindt, 2005; Ehlers et al., 2006; Ehlers, 

Mauchnik, & Handley, 2012b; Michael & Ehlers, 2007; Sündermann, Hauschildt, & 
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Ehlers, 2013). Finally, some (Lyttle, Dorahy, Hanna, & Huntjens, 2010; Michael & 

Ehlers, 2007) but not all (Sündermann et al., 2013) studies have shown greater state 

dissociation (the feeling that the world is unreal, alterations in experience of self) during 

exposure to traumatic stories was associated with stronger perceptual priming. Together 

these findings demonstrate how perceptual priming can account for triggering of 

reexperiencing symptoms by a range of stimuli (directly or indirectly related) in the 

environment (see Ehlers, Ehring & Kleim, 2012).  

 

 Memory processes: Associative learning 

Associative learning is emphasised in many information-processing models of PTSD 

to explain the triggering of emotional and physiological responses people with PTSD 

exhibit in response to trauma reminders (Ehlers & Clark, 2000; Foa, Steketee, & 

Rothbaum, 1989). From Pavlovian conditioning theory it is proposed that a trauma 

(unconditioned stimulus; US) triggers an unconditioned emotional response (UR; such 

as fear) which becomes paired with stimuli in the environment such as smells, sounds 

and sights (conditioned stimuli; CS) that are present at the same time (temporally 

associated). As a result of this pairing, the cues (CS) can then trigger the same 

emotional/physiological response (conditioned response; CR) in the absence of the US 

(trauma). Therefore, reexperiencing can be understood as CRs which persist for a long 

time after trauma. Associative learning models of PTSD also suggest that the fear 

response becomes generalised more broadly to other stimuli that were not present at the 

time of the trauma, but share perceptual features with stimuli that were present (e.g., 

colour), which accounts for why a wide range of stimuli can trigger reexperiencing 

symptoms in the form of emotional and physiological responses, and the persistence of 

reexperiencing symptoms after a trauma. It is also proposed that failure to extinguish 



 30 

the original fear response due to avoidance of the stimuli or impairment in extinction 

learning, may play a role in maintaining reexperiencing in PTSD (Blechert, Michael, 

Vriends, Margraf, & Wilhelm, 2007), and may serve as a vulnerability to the 

development of PTSD (Lommen, Engelhard, Sijbrandij, van den Hout, & Hermans, 

2013). There is a large body of evidence to support the role of associative learning in 

reexperiencing in PTSD. For example, associative learning theories would predict that 

people with PTSD show enhanced physiological responses to trauma reminders, 

compared to trauma-survivors without PTSD. This is supported by a meta-analysis of 

cross-sectional studies showing that physiological responses (such as heart rate, skin 

conductance, EMG and blood pressure) to idiographic and standardised trauma cues 

could identify PTSD participants with up to a 77% specificity and 91% sensitivity 

(Pole, 2007). Several prospective studies have found that enhanced physiological 

responses to trauma reminders shortly after a trauma predicts PTSD three months later 

(Ehlers et al., 2010; Elsesser, Sartory, & Tackenberg, 2004; 2005; Suendermann, 

Ehlers, Boellinghaus, Gamer, & Glucksman, 2010). These studies demonstrate strong 

learned fear responses to trauma reminders and suggest that this physiological 

responsiveness is not merely a symptom of PTSD but may also play a role in the 

development of persistent PTSD. Consistent with this, there is evidence that pre-trauma 

ease of acquisition of fear conditioning, or ‘enhanced conditionability’(Wegerer, 

Blechert, Kerschbaum, & Wilhelm, 2013) and reduced fear extinction learning predicts 

the later development of PTSD (Blechert et al., 2007; Guthrie & Bryant, 2006; Lommen 

et al., 2013). These may indicate susceptibility factors to developing PTSD. Some 

studies have also shown a relationship between greater generalised fear response to 

stimuli not present at the time of the trauma and later PTSD development (Ehlers et al., 

2010; Sundermann et al., 2010). In line with this, experimental studies have shown that 
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participants with PTSD show greater conditioned responses to neutral stimuli paired 

with trauma reminders and slower fear extinction than trauma-survivors without PTSD, 

suggesting that second-order conditioning such as this may act as a mechanism for 

stimulus generalisation (Wessa & Flor, 2007). This has also been shown to occur even 

if the individual is not aware of the link between the neutral stimulus and trauma 

reminders (Michael et al., 2010). This could account for the broad triggering of 

reexperiencing in PTSD by reminders that are unrelated/not obviously related to the 

trauma. There is also evidence that people with PTSD show reduced contingency 

awareness (i.e. awareness that the CS was paired with the US) compared to trauma-

exposed controls. However, it is unclear whether this is due to dissociation and anxiety 

during learning, or due to impairments in memory in PTSD (Blechert et al., 2007). 

Functional neuroimaging studies also support the involvement of both priming and 

associative learning in PTSD, showing activation in areas involved in priming and 

associative learning (retrospenial cortex) in response to trauma-related stimuli, in 

participants with PTSD (Sartory et al., 2013). Similarly, studies have also shown 

increased hypersensitivity in brain areas thought to assess salience and respond to 

threat, such as the amygdala (Liberzon, 2006), and a dysfunctionality in higher cortical 

structures (such as the medial pre-frontal cortex) that may regulate emotional responses 

and extinction of fear conditioning. Associative learning can also account for the 

‘warning signal hypothesis’ (Ehlers et al., 2002) of the content of reexperiencing in 

PTSD (Evans et al., 2007; Hackmann et al., 2004), as introduced on page 22. In this 

hypothesis Ehlers et al., (2002) suggested that the CS has predictive informational value 

which triggers sensory impressions that indicate the onset of the worst moments of the 

trauma (unconditioned stimulus). Therefore, the CS (e.g., headlights) is reexperienced, 

rather than the UCS (e.g., impact of car), which is supported in clinical studies (Evans 
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et al., 2007). In sum, there is good evidence that associative learning plays a role in the 

development and persistence of reexperiencing symptoms in PTSD.  

 

 Memory processes: Poor memory elaboration 

Finally, poor memory elaboration is also proposed by Ehlers and Clark (2000) to 

account for reexperiencing in PTSD. This is also suggested in neurobiological 

information-processing models such as Brewin et al.’s (1996; 2010) dual representation 

theory (DRT) of PTSD. Firstly, Ehlers and Clark (2000) drew on Roediger’s (1990) 

transfer-appropriate processing account, which suggests that information is encoded 

into memory via conceptual (processing meaning of the situation and placing it in 

context) and data-driven processing (processing sensory impressions). From this, 

Ehlers and Clark (2000) proposed that the nature of the trauma memory will depend on 

how information is processed and encoded during the trauma. Engaging in 

predominantly data-driven processing during a trauma is hypothesised to lead to strong 

encoding of perceptual information (such as taste, smell, colour) and weak encoding of 

contextual information (such as time and place). The resulting memory trace would 

contain predominantly sensory information and will be easily triggered by associated 

stimuli (cue-driven retrieval) due to strong perceptual priming and associative learning 

(between triggers and emotional responses) during the trauma, thereby leading to the 

development of reexperiencing symptoms. Secondly, with regards to the poor 

elaboration of the memory in the autobiographical memory base, Ehlers and Clark 

(2000) proposed that due to predominantly data-driven processing, the trauma memory 

is not incorporated into the autobiographical memory base (e.g., time and place 

context). Autobiographical memories are typically organised by themes and time 

periods (Conway, 1997; Conway & Pleydell-Pearce, 2000; Markowitsch, 1995), and 
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processed in this way so that they can be retrieved intentionally using higher-order 

meaning-based strategies, and activate both specific event information and connected 

general information about the lifetime period the event took place in. In this sense, in 

PTSD trauma memories are proposed to poorly elaborated (not integrated in time and 

place context), and are more likely to consist of sensory impressions that are 

unintentionally triggered (by physically similar stimuli) and have a here and now 

quality (due to lack of integration) (Ehlers & Clark, 2000). This hypothesis is supported 

by clinical prospective studies showing that self-reported data-driven processing 

assessed after a trauma predicts PTSD development (Halligan et al., 2003). Consistent 

with this, self-reported dissociation (which may overlap with data-driven processing) 

during a trauma has also been found to predict PTSD (see Ozer, Best, Lipsey, & Weiss, 

2003 for a review). Experimental studies investigating information processing during 

analogue trauma (e.g., a trauma film) have shown that participants who scored higher 

on data-driven processing showed more frequent reexperiencing symptoms in the 

following week (Halligan, Clark, & Ehlers, 2002). And studies that have manipulated 

processing by delivering a task that interferes with conceptual processing during a 

trauma film, have shown that this predicted a greater frequency of unintentional 

retrieval (Bourne, Frasquilho, Roth, & Holmes, 2010). Possible neurobiological 

underpinnings of deficient autobiographical memory encoding during trauma is offered 

by studies showing that high stress modulates hippocampal function, via inhibition of 

glucocorticoid receptors (see also Brewin et al., 2010; Metcalfe & Jacobs, 1998).  This 

theory (poor memory elaboration) also accounts for the finding that people with PTSD 

simultaneously display both reexperiencing symptoms and difficulty intentionally 

retrieving the trauma memory (Brewin et al., 1996; Halligan et al., 2003), as well as 

disjointed memories of the trauma (Rubin, 2011), which can be accounted for by 
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reduced conceptual processing. Reduced conceptual processing (poor elaboration) is 

thought to contribute to PTSD in two ways. Firstly, it leads to poor links between the 

sensory information in the trauma memory and other information in autobiographical 

memory, which therefore impairs inhibition of cue-driven retrieval. Secondly, it 

contributes to problematic appraisals of the trauma (e.g., ‘It’s all my fault’) due to poor 

links between the worst moments of the trauma and other relevant information stored 

later in the autobiographical memory (e.g., ‘someone told me I had done everything 

that I could’) that would disconfirm these appraisals (see Ehlers & Clark, 2000; Ehlers 

et al., 2004; Ehlers, Ehring & Kleim, 2012). Experimental support for this hypothesis 

comes from studies with PTSD patients showing that disjointedness of the worst 

moments is associated with difficulties accessing other information in memory that 

would put the meaning of these moments into perspective (see Ehlers, 2010). Studies 

have shown that both memory disjointedness/disorganisation and change in appraisals 

after a trauma predict PTSD (Dunmore, Clark, & Ehlers, 2001; Ehlers & Clark, 2000; 

Halligan et al., 2003). In sum, poorly elaborated and disjointed trauma memories may 

play a role in the development and maintenance of reexperiencing symptoms in PTSD.  

 

 Appraisals and cognitive-behavioural responses 

Ehlers and Clark (2000) also propose that the individual’s interpretation of their trauma 

memories, and their cognitive behavioural responses to trauma memories maintain 

reexperiencing in PTSD. They suggest that unhelpful interpretations of the trauma 

memories (their nowness, and disorganised nature), such as ‘my reactions since the 

event show that I am going crazy’ (Ehlers & Steil, 1995) or ‘I have permanently 

changed’ will lead an individual to engage in maladaptive coping strategies such as 

trying to suppress the memory, ruminating on the trauma, or engaging in safety 
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behaviours such as avoiding triggers. Ehlers and Clark (2000) propose that this 

maintains reexperiencing by preventing the trauma memory from being processed, 

updated and integrated into the autobiographical memory base (i.e. elaborated). This is 

supported by prospective studies showing that negative appraisals of PTSD symptoms, 

rumination, thought suppression and safety behaviours predict the development of 

chronic PTSD over and above what can be predicted by initial PTSD symptom severity 

(Dunmore et al., 2001; Ehring et al., 2008; Halligan et al., 2003; Kleim et al., 2007; 

2011). Negative appraisals of memory disorganisation have also been shown to predict 

PTSD symptoms even after controlling for memory characteristics (Halligan et al., 

2003). Experimental studies have also shown that thought suppression and rumination 

may play a causal role in PTSD symptom maintenance (see Ehlers et al., 2012 for 

review). Finally, change in appraisals with PTSD treatment has been shown to predict 

PTSD symptom improvement (Lommen et al., 2013, Woodward, Lommen & Ehlers, 

in prep), including reexperiencing. In sum, more negative appraisals and maladaptive 

cognitive behavioural responses may be relevant for the development and maintenance 

of reexperiencing in PTSD.  

 

Neurobiological models of reexperiencing in PTSD 

 

Brewin proposed a model of the neurobiological basis of flashbacks in PTSD (Brewin 

et al., 1996; 2010): the Dual Representation Theory (DRT). This model relates clinical 

observations to neural pathways. A vast body of evidence supports the idea that 

flashbacks are dependent on the involvement of the perceptual memory system, which 

is distinct from the ordinary episodic memory system (Brewin, 2014). Normal episodic 

memory is proposed to depend on the conscious focus of attention onto objects and 
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scenes that are bound together due to sharing the same location in space. This creates a 

stable, contextualised representation that can be retrieved or inhabited at will (Treisman 

& Gelade, 1980). Brewin proposed that during a trauma high levels of stress lead to a 

difference in memory encoding. Attention is narrowed onto the main source of threat, 

and so perceptual information from the wider scene is less effectively bound together. 

This results in a memory trace that is poorly contextualised and hard to control 

(triggered involuntarily). The DRT proposes that flashbacks are a product of activity in 

two memory systems: excessive stress-related activity in the dorsal stream (responsible 

for creating images of the environment), and a reduction in activity in the ventral visual 

stream in the medial temporal lobe (where elements of objects are bound together in an 

abstract form that allows them to be related to past experience). The resulting memory 

is of fragmented images that are experienced with a ‘here and now’ quality, due to poor 

integration into the autobiographical memory base. These have been termed ‘sensory 

representations’ (S-reps) produced via detailed, rapid, non-conscious processing. They 

are automatically triggered when a person re-enters a context (internal or external), and 

consist of sensory information from the trauma, such as visual, auditory and olfactory 

information. These are proposed to be poorly integrated with spatial and contextual 

information processed in the dorsal stream, termed ‘contextual representations’ (C-

reps). Brewin et al., (2010) proposed that C-reps can be consciously processed, 

intentionally retrieved, require greater hippocampal encoding due to their spatial and 

temporal context (Brewin, 2001), and are easily communicated verbally. According to 

this theory, flashbacks are an adaptive part of the recovery process. In normal recovery, 

they are automatically triggered by sensory cues (trauma reminders) which prompts the 

allocation of attention, leading to re-encoding of perceptual information (S-reps) in 

episodic memory, where it is assigned spatial and temporal context (C-reps). The DRT 
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suggests that in normal autobiographical memory C-reps and S-reps are integrated, 

therefore the fear contained in the S-rep is inhibited by the simultaneous activation of 

the C-rep which includes the spatial and temporal context (e.g., the knowledge that it 

happened in the past). It is proposed that in PTSD, C-reps and S-reps are poorly 

integrated, therefore the S-rep is activated without the C-rep, resulting in a flashback 

memory that feels like it is happening again. This theory accounts for difficulties 

observed in PTSD such as problems intentionally recalling the trauma memory and 

disorganised trauma narratives (Foa & Riggs, 1993; Halligan et al., 2003). This theory 

is supported by studies showing that acute stress impairs performance on spatial 

learning tasks that are dependent on medial temporal lobe processing in healthy 

participants (Meyer et al., 2013) and those with PTSD (Smith, Burgess, Brewin, & 

King, 2015). Studies have also shown that in adults with PTSD, sections of flashbacks 

relating to narratives include greater perceptual detail and participants showed greater 

autonomic and motor behaviours (Hellawell & Brewin, 2002; 2004). This can be 

interpreted as evidence for the distinctiveness of S-reps. Further, as noted above, 

experimental studies using trauma-film paradigms have shown that tasks that interfere 

with C-rep encoding (e.g., verbal interference task) are associated with more frequent 

flashbacks in the following week. Tasks that interfere with S-rep encoding (e.g., visuo-

spatial tapping) were associated with reduced flashbacks (Holmes, Brewin, & 

Hennessy, 2004). This lends support to the DRT’s hypothesis that flashbacks are a 

result of enhanced activity supporting S-rep encoding and reduced activity associated 

with C-rep encoding.  

 

Methodological considerations 
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When critically appraising the literature, it must be noted that while theories of PTSD 

and flashback maintenance and development are developed from clinical observations, 

the impact of trauma can be difficult to study experimentally – a method often used to 

isolate possible mechanisms and test theories. Experimental paradigms using analogue 

traumas (such as film clips) can provide useful information but must be caveated with 

the limitation that it cannot replicate the full impact of trauma. Therefore, conclusions 

may be limited by this, including about the possible mechanisms underpinning 

flashbacks. Similarly, in clinical populations, studying reexperiencing symptoms in the 

laboratory (for example using imaging) can also be challenging due to the 

uncontrollable nature of their occurrence.  

 

Summary 

In sum, both the cognitive (Ehlers & Clark, 2000) and neurobiological (Brewin et al., 

2010) models are complimentary accounts of the mechanisms underpinning 

reexperiencing in PTSD. They integrate evidence from conditioning (associative 

learning theory), autobiographical memory theory, clinical observations and imaging 

studies. Together they explain the development of reexperiencing symptoms, the ease 

of triggering by a wide-range of stimuli, reexperiencing content, and the vivid, ‘here 

and now’ quality of the memories. Therefore, the models are fully complimentary as 

the cognitive model (Ehlers & Clark, 2000) predicts how the nature of the trauma 

memory maintains PTSD symptoms and relates to an ongoing sense of current threat, 

and the DRT (Brewin et al., 2010) proposes the neurobiological underpinnings of the 

formation of the trauma memory and flashbacks. The cognitive model also includes the 

relationship between appraisals, behaviours and the nature of the trauma memory in 

maintaining PTSD (Ehlers & Clark, 2000). The clinical implications of both models 
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are that the trauma memory requires conscious attention to process it and integrate it 

into the autobiographical memory base. Therefore, they also explain why cognitive-

behavioural coping strategies such as avoiding memory triggers and 

suppressing/avoiding the trauma memory prevent change in the trauma memory – 

because they prevent conscious attention being directed at the memory (Ehlers & Clark, 

2000), which prevents integration of the C-reps and S-reps (Brewin et al., 2010), and 

therefore flashbacks persist (Brewin et al. 2010; Ehlers & Clark, 2000). Ehlers et al., 

(2005) outline a method for processing the trauma memory in trauma-focused cognitive 

therapy for PTSD (Ehlers et al., 2005) by imaginal reliving of the trauma with particular 

attention to the worst moments. This helps individuals to access information that can 

update the worst moments (e.g., ‘I survived’) and integrate this into the trauma memory 

(Ehlers & Clark, 2000). In considering the neurobiological underpinnings of this 

process, the DRT would propose that the process of reliving the trauma (in therapy) 

focuses attention on the trauma memory and  leads to integration of the S-reps (e.g., 

fear) with relevant information in the C-reps (e.g., that it happened in the past), so 

subsequent activation of the S-rep is accompanied by automatic activation of the C-rep 

which would inhibit fear and a sense of nowness.  

 

Affect without recollection 

As described previously, Ehlers and Clark (2000) proposed that reexperiencing may 

take the form of an affective (emotional) or physiological response to a trauma 

reminder, without awareness by the individual that this stems from a memory of the 

trauma. An example could be suddenly feeling very frightened or feeling a strong urge 

to leave a situation without knowing what caused it and without an associated memory 

of the trauma. This has been termed Affect without recollection (AWR). It has been 
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reported anecdotally by patients with PTSD but has never been formally investigated 

nor formally defined. Ehlers (2010) describes it as a form of reexperiencing that lacks 

autonoetic awareness, which is the awareness of the self in the past and the knowledge 

of when in time a memory happened (i.e. the past). This awareness is a distinct feature 

of episodic memory (Tulving, 2002; 2016), and sets AWR apart from other involuntary 

autobiographical memories. The following section will describe a definition of AWR 

and possible mechanisms that could account for this phenomenon of an experience 

without a memory or awareness of triggers. 

 

Defining affect without recollection 

Based on Ehlers and Clark (2000) a definition of AWR is proposed here that will be 

used throughout this thesis. AWR could be defined as the involuntarily experience of 

an emotional (e.g., fear) or physiological reaction (e.g., fast heart-beat) that was 

experienced during the trauma. The experience of this emotion/physiological reaction 

would be unrelated to, or stronger than expected given the situation the person is in. It 

would feel similar to how they felt during the trauma but would not be recognised as a 

memory, nor simultaneously accompanied by a recognisable trauma memory, such as 

an image. An example would suddenly feel very frightened, without knowing why. It 

could motivate the use of maladaptive coping strategies, a proposed consequence of 

reexperiencing (Ehlers & Clark, 2000). It is possible that once the reaction (AWR) is 

highlighted, that an individual could then work out retrospectively what triggered the 

feeling.  
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Evidence of affect without recollection 

There is a small amount of evidence in the literature of re-experiencing emotions and 

physiological sensations, rather than visual representations of a trauma. For example, 

studies have shown that some people report reexperiencing of pain, as though it were 

happening again in the present (Whalley, Farmer, & Brewin, 2007), demonstrating that 

physiological symptoms can be reexperienced. There is also evidence from a single 

case report that an individual with PTSD and organic amnesia from a head injury 

continued to reexperience emotional and physiological reactions in response to specific 

trauma reminders. It was conceptualised that associative learning during the trauma had 

been retained in the form of implicit memory. This meant that trauma reminders (a 

similar car) continued to trigger an emotional response and avoidance behaviours (such 

as swerving off the road) in the absence of recollection of the event (King, 2001). These 

studies provide preliminary evidence that AWR exists. Studies have also shown that 

people with schizophrenia show impairment in autonoetic awareness and source 

memory (awareness of where, when and how it was learned). While they can recognise 

a source (familiarity) they cannot remember (autonoetic awareness) the source’s role 

in learning. Similar to PTSD, this is proposed to be due to ineffective links (relational 

binding) between content and source information due to difficulties during encoding 

(Danion, Rizzo, & Bruant, 1999). While the cause and consequence of encoding 

difficulties is different between Schizophrenia and PTSD, the result of poor relational 

binding in episodic memory is similar. Therefore, these studies provide evidence of 

memory in the absence of source information in other areas of psychopathology, 

suggesting that this may also be possible in PTSD in the form of AWR, perhaps as a 

result of poor relational binding as proposed in cognitive (Ehlers & Clark, 2000) and 

neurobiological models of PTSD (Brewin et al., 1996; 2010) 
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Possible mechanisms underpinning affect without recollection 

AWR could be understood using both the cognitive (Ehlers & Clark, 2000) and 

neurobiological models (Brewin et al., 1996; 2010) of PTSD that have been outlined 

previously in this introduction.  

 

Disjointed from the autobiographical memory base 

AWR may represent the extreme of the proposed functional independence between 

perceptual (S-reps) and episodic (C-reps) memory systems (Brewin, 2014; Brewin et 

al., 2010). According to Brewin et al.’s model (1996; 2010), the S-rep contains a 

sensory memory of the emotional and physical reactions from the trauma, which could 

be triggered without the accompanying C-rep due to poor integration. Brewin et al., 

(1996; 2010) also proposed that this poorly integrated memory is a result of enhanced 

perceptual processing during a trauma. Ehlers and Clark (2000) similarly proposed that 

due to predominantly data-driven processing, sensory information from the trauma is 

strongly encoded, and not integrated into the autobiographical memory base (poorly 

elaborated). The result could be a predominantly sensory memory (S-rep) that is 

disjointed from the autobiographical memory base (Ehlers et al., 2004; Michael et al., 

2005) and is automatically triggered without the accompanying context information (C-

reps). The result would be reexperiencing an emotional/physiological experience 

encoded during the trauma that feels like it is happening again and is not recognised by 

the individual as a trauma memory (AWR). This latter aspect, that it is not recognised 

by the individual as stemming from a trauma memory, is proposed to be the crucial 

difference discriminating AWR from other forms of reexperiencing such as flashbacks. 

Flashbacks (which could be visual, auditory, sensory), while experienced with a degree 
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of nowness which could extend to full dissociation, are still be recognised by the 

individual as stemming from a trauma memory. Therefore, AWR may reflect greater 

separation between the S-reps and C-reps, resulting in the triggering of the S-reps and 

perceptual memory representation only. People with AWR may have experienced 

higher levels of data-driven processing during the trauma, resulting in sensory 

dominated memory that is highly disjointed (to a greater degree than other 

reexperiencing symptoms) to the extent that it is experienced in the absence of any other 

autobiographical information. 

  

Experimental research suggests that hormonal activity during high stress such as an 

acute trauma, diminishes neural activity in anatomical structures that support conscious 

processing and enhance activity in structures responsible for perception  (Jacobs & 

Nadel, 1985; Metcalfe & Jacobs, 1998). Higher stress traumas could lead to weaker 

integration between C-reps and S-reps (Brewin et al., 2010). Therefore, one possibility 

is that AWR might be more likely after certain traumas, such as those that have a longer 

duration, resulting in more prolonged stress, or those that have been found to be more 

likely to predict PTSD, such as interpersonal traumas (Breslau et al., 2007).      

  

Priming and associative learning 

The triggering of AWR can be understood as resulting from strong perceptual priming 

and associative learning between triggers and emotional responses during the trauma 

(Ehlers & Clark, 2000). Using associative learning theory, AWR can be understood as 

the emotional/physiological response (UR) to a trauma (US) which became paired with 

stimuli in the environment (CS). The same emotional/physiological reaction (CR) is 

later triggered by these stimuli (or stimuli sharing perceptual features) in the absence 
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of the US. Evidence from experimental studies has shown that participants can form 

these associations without awareness of learning, and later without awareness of the 

triggers (CS) (Blechert:2007gc Grillon & Morgan, 1999) which has been termed lack 

of contingency awareness. This can explain the triggering of emotional responses from 

the trauma, in the absence of an accompanying memory and possibly without awareness 

of the trigger.   

 

Ehlers (2015) also propose that strong perceptual priming may facilitate associations 

between emotional reactions and isolated perceptual features, which could account for 

the easy triggering of emotional reactions in response to stimuli sharing perceptual 

features with those present during the trauma (e.g., colour), which may be harder for 

individuals to recognise in the environment or make the link with the trauma.   

 

Appraisals and coping strategies 

Ehlers and Clark (2000) propose that reexperiencing symptoms motivate maladaptive 

coping strategies including avoidance of triggers and suppression of trauma memories, 

which prevent change in the nature of the trauma memory, as the attention required to 

process and integrate the S-reps and C-reps is not focused on the memory (Brewin et 

al., 1996; 2010). Interpretation of the trauma and trauma memory is another mechanism 

proposed to maintain reexperiencing symptoms (Ehlers & Clark, 2000). As AWR 

theoretically involves reexperiencing an emotion/physiological sensation that is not 

recognised as a trauma memory, it may be more frightening and confusing than other 

reexperiencing symptoms, and more likely to lead to appraisals such as ‘I am going 

mad’ or ‘my brain is permanently damaged’. It could also make it harder to identify the 

trigger and may perhaps have consequences such as more widespread avoidance (such 
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as finding it hard to leave the house), as would be expected if it the cause is unknown. 

Prospective studies have shown that frequency of, and distress at, reexperiencing 

predict PTSD development (Michael et al., 2005), as do negative appraisals of 

reexperiencing symptoms (Halligan et al., 2003). Based upon this, one hypothesis is 

that experiencing AWR after a trauma may make PTSD development more likely, more 

persistent, and may mean that AWR is harder to treat than other reexperiencing 

symptoms.  

 

Dissociation 

Studies have consistently shown that self-reported dissociation during a trauma  (Ozer 

et al., 2003) and persistent dissociation after a trauma predict PTSD (Murray, Ehlers, 

& Mayou, 2002; Ozer et al., 2003}, and memory fragmentation and disorganisation 

(Halligan et al., 2003; Harvey & Bryant, 1998; Kindt, Van den Hout, & Buck, 2005; 

Murray, Ehlers, & Mayou, 2002; Ozer et al., 2003). Experimental studies have also 

shown greater state dissociation during analogue trauma predicts stronger perceptual 

priming (Lyttle et al., 2010; Michael & Ehlers, 2007). It has been proposed that 

dissociation during a trauma may lead to more data-driven processing and encoding 

deficits (Ehlers et al., 2004), and therefore makes the development of reexperiencing 

symptoms more likely. This is supported by studies showing that peritraumatic 

dissociation is highly correlated with data-driven processing (Halligan et al., 2003). 

Further it is suggested that persistent dissociation after a trauma while recalling trauma 

memories may prevent emotional processing of the event (Foa & Hearst-Ikeda, 1996), 

thereby maintain reexperiencing, which is supported by clinical studies (Murray, Ehlers 

& Mayou, 2002). If AWR is conceptualised as a highly disjointed trauma memory 
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(Ehlers et al., 2004), then it is possible that AWR may be more likely in people who 

experienced more severe dissociation during or after the trauma.    

 

Summary and aims of the thesis 

Summary  

In sum, AWR has been defined as reexperiencing an emotional/physiological reaction 

from the trauma, in the absence of a trauma memory (Ehlers and Clark, 2000). It may 

represent a trauma memory that is sensory as a result of predominantly data-driven 

processing of perceptual information (Ehlers & Clark, 2000), and that is highly 

disjointed from the autobiographical memory base (Ehlers et al., 2004) to the extent 

that emotions are reexperienced without a memory. It could be considered the extreme 

example of a functional independence between the perceptual and episodic memory 

systems, reflecting a poor integration between S-reps and C-reps (Brewin et al., 1996; 

2010; Brewin, 2014). The content and easy triggering can be explained using 

associative learning and perceptual priming theories. Studies on conditioning in PTSD  

and memory in schizophrenia provide evidence of memory without contingency 

(Blechert et al., 2007) or source (Danion et al., 1999) awareness. Reexperiencing 

symptoms are maintained by negative appraisals of the trauma and of the trauma 

memory (Ehlers & Clark, 2000; Halligan et al., 2003) and are thought to motivate 

maladaptive coping strategies that maintain PTSD (Ehlers & Clark, 2000). Therefore, 

AWR is likely to be associated with both. Finally, dissociation has been associated with 

trauma memory fragmentation, disorganisation and predicts PTSD development and 

severity  (Halligan et al., 2003; Ozer et al., 2003).    
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Theoretical predictions 

From the literature reviewed in this chapter, the following theoretical predictions were 

developed about AWR: 

 

1. AWR may be associated with more data-driven processing during the trauma  

2. Individuals with AWR may have experienced more peritraumatic dissociation 

3. Individuals with AWR may also have more severe persistent dissociation 

4. AWR may be predicted by more negative appraisals of the trauma and trauma 

memory 

5. AWR should predict engagement with maladaptive cognitive-behavioural 

coping strategies  

6.  AWR may be maintained by maladaptive coping strategies such as response to 

intrusions, which prevent processing the trauma memory 

7. Individuals with AWR could show more severe memory deficits (e.g., more 

susceptible to fear conditioning, worse contingency awareness, worse source 

recognition).  

8. AWR may be associated with worse intentional recall of trauma memories, due 

to the possibility of reduced conceptual processing during the trauma. 

9. AWR may be more likely after certain types or after longer duration of traumas.  

 

As no studies of AWR currently exist, these predictions remain to be tested. Some will 

be tested in the study presented in this thesis, and some are suggestions for future 

research.  
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Aims of the thesis  

This introduction provided a possible definition of AWR however it remains unknown 

whether AWR exists, what the nature of AWR is, who experiences it, what predicts it 

and whether it is effectively treated using current PTSD treatments such as trauma-

focused cognitive therapy (Ehlers et al., 2005).    

 

The overall aim of this thesis was to investigate AWR for the first time, to determine 

its existence in PTSD, the nature of this symptom (phenomenology) and whether it is 

improved with PTSD treatment. The following key research questions were 

investigated: 

 

1. Does affect without recollection exist in PTSD? 

2. What is the nature (phenomenology) of affect without recollection? 

3. What predicts affect without recollection in PTSD? 

4. Is affect without recollection improved with PTSD treatment? 

 

To investigate these research questions, the following approach was taken. 

 

Research question 1: trauma survivors with and without PTSD were compared on the 

frequency and intensity of AWR. AWR was measured using a method called ecological 

momentary assessment (EMA), which required participants to self-report their AWR 

experiences and responses at multiple time points throughout the day. This enables the 

study of the symptom ‘in the moment’ and without retrospective recall bias. Measuring 

a symptom that may not be recognised as a trauma memory presented a challenge, and 

therefore EMA was particularly well-suited to studying this phenomenon, as 
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participants could simply be asked ‘did you experience a strong emotion or 

physiological sensation in the last few hours?’. EMA is described in more detail in 

Chapter 2. 

 

Research question 2: The phenomenology of AWR was investigated by exploring the 

type, frequency and intensity of emotions reexperienced, as well as trigger types (when 

known) and whether AWR predicted the use of certain types of cognitive behavioural 

coping strategies.  

 

Research question 3: To address predictors of AWR, in line with clinical models of 

PTSD (Ehlers & Clark, 200) it was investigated whether negative appraisals and 

responses to intrusions (such as suppression) predicted the occurrence and nature of 

AWR. Based upon the theoretical predictions described above, it was also investigated 

whether trauma type and dissociation predicted the occurrence and nature of AWR.  

 

Research question 4: To investigate treatment effects, AWR was compared before and 

after Cognitive therapy for PTSD (Ehlers et al., 2005).   

 

A better understanding of AWR could have important theoretical and clinical 

implications. These include advancing understanding of the nature and maintenance of 

reexperiencing symptoms in PTSD and helping clinicians to identify and treat AWR in 

PTSD treatment, which could enhance PTSD treatment outcomes.    
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