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ABSTRACT
Sigmund Freud famously noted some memories are recalled with a perspective of “an
observer from outside the scene”. According to Freud—and most memory researchers
today—the third-person perspective occurs due to reconstructive processes at recall.
An alternative possibility is that the third-person perspective have been adopted
when the actual event is experienced and later recalled in its original form. Here we
test this hypothesis using a perceptual out-of-body illusion during the encoding of
real events. Participants took part in a social interaction while experiencing an out-of-
body illusion where they viewed the event and their own body from a third-person
perspective. In recall sessions ∼1 week later, events encoded in the out-of-body
compared to the in-body control condition were significantly less recalled from a first-
person perspective. An out-of-body experience leads to more third-person perspective
during recollection.
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Introduction

When we remember earlier life events, our mental
images of these events are envisioned from a
specific visuo-spatial perspective (Brewer & Pani,
1996; Conway, 2001; Johnson et al., 1988). More
than 100 years ago, Freud noted that in the majority
of scenes remembered from childhood, a person
recalls seeing himself/herself “as an observer from
outside the scene would see him” (Freud, 1899/
1953; Henri & Henri, 1897). In this type of third-
person perspective at recall, the agent of the life
experience becomes a passive viewer of her or his
own past experience. Freud suggested that the
third-person perspective was a means to distance
oneself from difficult emotional life experiences
that took place during childhood (“screen” mem-
ories, Freud, 1899/1953). In this view, the recall of
memories from a third-person perspective was
understood to require transformation of the original
stored memory during the act of recollection, a view
that has prevailed in the literature ever since.
However, Nigro and Neisser (1983) discussed the

possibility that the third-person perspective may
also be adopted during encoding of events and
therefore retained at recall (Nigro & Neisser, 1983).
However, to the best of our knowledge, this idea
has never been experimentally tested. Moreover,
Nigro and Neisser referred to cognitive and mnemo-
nic mechanisms of perspective change, such as
mental imagery and instantaneous recall, and not
changes in actual perception.

Episodic recall can occur from both first- and
third-person perspectives, also called field and
observer perspectives (Nigro & Neisser, 1983; Frank
& Gilovich, 1989; Robinson & Swanson, 1993; Sutin
& Robins, 2008, 2010; Siedlecki, 2015). From in a
first-person perspective, the participant maintains
an agent’s view of the event, whereas from a
third-person perspective, the participant observes
her or his own body and remembered the self
taking part in the event from a distance as an exter-
nal observer. Approximately one-third of spon-
taneous recalls in adults take on a third-person
perspective, with two-thirds taking the first-person
perspective (Nigro & Neisser, 1983; but see Rice &
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Rubin, 2011). The fact that events can be recalled
from a third-person perspective has been offered
as evidence for the reconstructive capacity of our
episodic memory system, which can transform
events encoded from a first-person perspective.
The postulated post-event reconstruction process
associated with third-person perspective recall has
been related to various attributes of the memory
content. More frequent spontaneous third-person
perspective- taking is associated with (1) highly
stressful and emotionally intense events at encod-
ing (Nigro & Neisser, 1983; Talarico et al., 2004); (2)
memories associated with a high level of self-aware-
ness such as situations where humiliation or pride
were experienced (D’Argembeau & Van der
Linden, 2008); (3) recall with lower vividness and
weaker mental imagery (Frank & Gilovich, 1989;
Berntsen & Rubin, 2006); (4) longer times between
encoding and recall (the older the memory, the
more often spontaneous recall takes a third-
person perspective) (Nigro & Neisser, 1983; Talarico
et al., 2004; Berntsen & Rubin, 2006; Karylowski &
Mrozinski, 2017); (5) self-change or a discrepancy
between the recalled behaviour and the present
self (Libby & Eibach, 2002; Eibach et al. 2003); (6)
construal level and processing style (Eibach, Libby,
& Gilovich, 2003; Libby, Shaeffer, & Eibach, 2009;
Libby & Eibach, 2011).

Increased frequency of recall from a third-person
perspective is observed in several psychopathologi-
cal conditions, making patients, as Freud put it,
passive viewers of their own past experiences.
Notably, major depression, which entails changes
in emotional regulation (Beck, 2008) and increased
self-focus (i.e. attention to the self) (Mor & Winquist,
2002) involves not only significant deficits in episo-
dic recall of life experiences but also more frequent
third-person perspective recall of past events
(Lemogne et al., 2006; see also Kuyken et al., 2006;
Kuyken & Moulds, 2009). Interestingly, however,
positive events (see also Begovic et al., 2017) are
more often remembered from a third-person per-
spective. In remission of depression, patients no
longer show any episodic remembering deficits
but still often recall positive life experiences from
a third-person perspective (Bergouignan et al.,
2008) with no such effect for negative life experi-
ences. Thus, it appears as if the basic ability to
recall events within a context (episodic recollection)
and the visual perspective adopted at recall are
affected in depression, indicating distinct neurocog-
nitive pathological mechanisms. The increased

frequency of third-person perspective in the recall
of positive events has since been confirmed in dys-
phoria (Nelis et al., 2013; Hart-Smith & Moulds, 2019)
and neurothymic (Lemogne, Bergouignan, Piolino,
et al., 2009) personality traits. Anxiety, borderline
disorder, schizophrenia, mood disturbances, and
psychological distress are also related to the
increased spontaneous third-person perspective
recall of past life experiences. In these conditions,
the increase in third-person perspective is not
restricted to positive experiences, but is observed
more generally for any type of life-experience
recall (Coles et al., 2001; Stopa & Bryant 2004;
Lemogne, Bergouignan, Boni, et al., 2009; Potheega-
doo et al., 2013; Luchetti et al., 2014; Van den Broeck
et al., 2014). The reason for these increases in the
third-person perspective among clinical popu-
lations is not well understood and may vary across
clinical groups according to the symptomatology
of the disorder.

Most traumatized patients access their traumatic
experiences from a third-person perspective
(Dawson & Bryant, 2016; Kenny et al., 2009; Kenny
& Bryant, 2007; McIsaak & Eich, 2004; Williams &
Moulds, 2007; Williams & Moulds, 2008). This is gen-
erally interpreted as a cognitive avoidance mechan-
ism (Kenny & Bryant, 2007; Williams & Moulds, 2007).
In a very large sample of PTSD patients, the initial
frequency of third-person perspective recall was
related to the severity of PTSD symptoms at the
time of diagnosis and 12 months later (Kenny
et al., 2009). These authors suggested that increased
third-person perspective-taking at recall is a vulner-
ability factor for psychopathology, and that any
increase in third-person perspective-taking would
represent an explicit transformation process
(coping strategy) of shifting from a first- to a third-
person perspective at the time of recall. However,
these clinical studies did not assess whether encod-
ing during the trauma occurred in a dissociated
state where the natural encoding from the first-
person perspective was interrupted, such as by the
patient undergoing a state of depersonalisation
with out-of-body experience during the traumatic
event. Depersonalisation is part of the symptoma-
tology of dissociation; an alteration in the percep-
tion and experience of the self. It includes the
feeling that one is detached from and becomes an
outside observer of her or his own body (Hariri
et al., 2015; Graham-Schmidt et al., 2016; Cramer
et al., 2020; Tuineag et al., 2020). In our view, it is
unclear whether the changes in perspective during
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recall observed in clinical populations emerge
specifically during recall (perhaps as part of a
coping strategy)—or instead result from dissocia-
tive experiences during encoding that disrupt and
modify memory creation in the first place.
However, the current opinion in fundamental
psychological science and clinical psychology is
that the perspective is shifted at recall in line with
emotional and self-regulation strategies (D’Argem-
beau & Van der Linden, 2006; D’Argembeau et al.,
2007; D’Argembeau & Van der Linden, 2008).
According to this well-established account, the
third-person perspective at recall makes it possible
to create spatial and temporal subjective distance
between the past self (i.e. the bodily-self at encod-
ing) and the current self (i.e. the bodily-self at
recall). Out-of-body experiences occur as part of
depersonalisation and dissociation symptomatol-
ogy in various psychopathologies (such as PTSD,
schizophrenia, borderline personality disorder, and
bipolar disorder), as well as in healthy populations,
and could make their own contribution to the per-
spective adopted at recall. The possible contribution
of dissociative experiences during encoding (Lanius
et al., 2010) to later changes in visual perspective
during recall is difficult to study, both in patients
and experimentally therefore, has not been given
much attention in the literature (for a discussion
on clinical studies, see Lanius, 2015 and Cramer
et al., 2020).

Another interesting feature of perspective during
recall is that people can shift their perspective even
while recalling events (Faul et al., 2020; Libby &
Eibach, 2002; Gu & Tse, 2016; Libby et al., 2005,
2007, 2011; Marcotti & St Jacques, 2018; Niese
et al., 2019; Sekiguchi & Nonaka, 2014; Shaeffer,
Libby, & Eibach, 2015; St Jacques et al., 2017; Vella
& Moulds, 2014; Wallace-Hadrill & Kamboj, 2016;
Williams & Moulds, 2008). For instance, if a person
spontaneously recalls a memory from one perspec-
tive (e.g. the first-person perspective), she or he can
then voluntarily change to the other perspective (in
this example, the third-person perspective). The
purpose and functions of such shifts in the healthy
mind are not clear. However, this cognitive capacity
suggests that mental visual images are flexible at
recall and potentially subject to spatial transform-
ation, which in turn could impact other aspects of
memory. Robinson and Swanson (1993) first
showed that a shift in perspective influences the
emotional experience associated with recalling
events (Robinson & Swanson, 1993). Interestingly,

even though mental images are more vivid and
clear when recalled from a first-person perspective
(Frank & Gilovich, 1989; Berntsen & Rubin, 2006), a
shift from a third-person perspective to a first-
person perspective does not increase the emotional
charge of a memory. However, the shift from a first-
person to a third-person perspective does decrease
the emotional intensity of a memory (Robinson &
Swanson, 1993; Vella & Moulds, 2014; Sekiguchi &
Nonaka, 2014; Gu & Tse, 2016; St Jacques et al.,
2017). The possible link between dissociative experi-
ences during encoding and the ease or difficulty of
shifting perspective during recall has not been
investigated.

For the present study, we analysed how in-body
versus out-of-body perceptual experiences during
event encoding influence spontaneous visual per-
spective at recall, and the ease or difficulty with
which the perspective initially adopted can be
voluntarily shifted. To experimentally manipulate
the encoding perspective, we used the out-of-
body illusion experimental protocol (Ehrsson,
2007; Guterstam & Ehrsson, 2012; Bergouignan
et al., 2014). The out-of-body illusion is elicited by
congruent visual and tactile stimulation, similar to
the classic rubber hand illusion (Botvinick &
Cohen, 1998; Ehrsson et al., 2004), in combination
with manipulation of visual perspective by head-
mounted display (HMD), that shows the live video
feed from cameras placed in different locations rela-
tive to the participant’s body. The illusion is thus
based on multisensory integration (Stein & Stanford,
2008; Ehrsson & Chancel, 2019) and involves pro-
found, automatic changes in the perception of the
bodily self that do not depend on conscious reflec-
tion or higher cognition (Ehrsson, 2012). The bodily
self is a multisensory perceptual construct of one’s
own body as an object distinct from the external
environment (Blanke et al., 2015; Ehrsson, 2020).
The bodily self represents the most fundamental
aspect of self-consciousness (de Vignemont, 2018);
this essential bodily experience can influence
other higher cognitive aspects of self-represen-
tation (Banakou et al., 2013; Tacikowski et al.,
2020), including episodic remembering (Ber-
gouignan et al., 2014; Tacikowski et al., 2020).

In the current experiment, we used the out-of-
body illusion to move the centre of bodily and
spatial awareness (i.e. the bodily self) from the
location of the real body to another location in the
testing room, such that the participant experienced
a real-life social interaction as if from outside her or
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his body (Ehrsson, 2007). In this condition, the par-
ticipant thus observed herself or himself, the
testing room, and another person in the testing
room, from a third-person perspective. Importantly,
she or he perceived not only her or his own body,
but also her or his mind to be located in this extra
corporeal location in direct contradiction to concep-
tual knowledge of the physical self (Ehrsson, 2007;
Guterstam & Ehrsson, 2012; Bergouignan et al.,
2014; Guterstam, Björnsdotter, Bergouignan, et al.,
2015). We compared this out-of-body condition to
a well-matched in-body condition, also using a
HMD, where the bodily self was experienced to be
in a very similar location to the real body, such
that the test individual experienced the social inter-
action, the testing room, and the other person in the
testing room from within the body in a first-person
perspective (see Supplementary Figure 1). We have
previously shown this out-of-body condition
impairs the episodic hippocampal system, presum-
ably by disrupting hippocampal binding mechan-
isms during encoding (Bergouignan et al., 2014).
More precisely, ∼1 week after encoding, we
observed an episodic recollection deficit for events
encoded out-of-body compared with those
encoded in-body. Functional magnetic resonance
imaging further indicated that this impairment is
associated with characteristic activity in the pos-
terior hippocampus in line with perturbation of
binding mechanisms involved in encoding (Ber-
gouignan et al., 2014). We aimed to investigate
how in-body and out-of-body encoding influences
visual perspective during spontaneous recall one
week after the original event. We thus hypothesised
that compared to events encoded in the in-body
condition, events encoded during the out-of-body
illusion would elicit more frequent occurrences of
third-person perspective in recall. We also explored
possible differences between the two encoding per-
spectives in terms of the difficulty of shifting per-
spective from the spontaneous perspective
adopted at recall. In addition, we sought to investi-
gate how the hypothesised changes in visual per-
spective during recall were related to the
previously described episodic remembering deficit
associated with the out-of-body condition (Ber-
gouignan et al., 2014). To answer the earlier ques-
tions, we analysed behavioural data collected as
part of our previous study, but never analysed. We
did not include these results in our previous publi-
cation (Bergouignan et al., 2014), nor have they
been presented in any other format until now.

Method

In a previous study (Bergouignan et al., 2014), we
introduced an out-of-body illusion paradigm to
simulate a bodily and spatial dissociative experience
during encoding of a real-life event. With the pre-
vious study, to examine the disrupting effects of
the out-of-body illusion on episodic recall and hip-
pocampal activation. Given the length of Ber-
gouignan et al. (2014) and journal space
restrictions, the behavioural data on spontaneous
perspective-taking during recall, or an analysis of
the difficulty of shifting that perspective were not
included in the original publication.

For a more detailed description of the general
methods, see Bergouignan et al., 2014, including
the Supplementary material. Here, we briefly
describe the experimental setup, illusion induction
procedures, real-life encoding events, and episodic
memory assessment. Next, we focus in greater
detail on the procedures and analyses used to
assess visual perspective at recall, and the
difficulty the participant experiences in shifting
that perspective. The behavioural experiment inves-
tigated here consisted of three phases: (1) prep-
aration: the participants studied general
knowledge documents on four different topics
before the illusion manipulation; (2) the encoding
of real-life events: we tested the participants on
this content in a real social interaction (an oral
exam) during illusion manipulation; and (3) event
recall: one week later, the participants recalled the
events, and we assessed the perspective adopted
during recall, as well as the difficulty of shifting
this perspective.

Participants

We pooled data from the 64 healthy participants
who participated in Experiments 1 (out-of-body
180°; mean age ± SD, 26 ± 5 years; 13 women and
19 men) and 2 (out-of-body 30°; mean age ± SD,
27 ± 6 years; 16 women and 16 men) in the original
study (Bergouignan et al., 2014) to conduct a single
analysis (see further details later). The perspectives
associated with these two versions of the out-of-
body condition are common in third-person per-
spective recall (Rice & Rubin, 2011). All of the volun-
teers provided written informed consent before
participation. The Regional Ethical Review Board of
Stockholm approved this study, and the exper-
iments were conducted according to the principles
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expressed in the Declaration of Helsinki. The partici-
pants were students recruited from universities in
Stockholm. Because episodic retrieval and visual
perspective at recall can be influenced by
depression, the participants were prescreened for
DSM-IV Axis I disorders, using the Mini-International
Neuropsychiatric Interview and the Beck Depression
Inventory (BDI). The inclusion criteria were based on
a BDI score of≤ 8. None of the individuals exhibited
a history of psychiatric or neurological disorders.
The participants were all fluent English speakers
who could communicate easily with the exper-
imenter responsible for data collection (LB), who
did not speak Swedish.

Basic experimental setup
The encoding of sessions with life events experi-
enced in-body or out-of-body was conducted in a
specially designed testing room (3.5 m × 6 m). The
participants were briefly familiarised with the
room and the objects before the experiment began.

During the encoding session, the participants
were seated in a chair in a relaxed position and
were instructed not to move. Each participant
wore a HMD (Cybermind Visette Pro PAL; Cyber-
mind Interactive; display resolution, 640 Å∼ 480
pixels; colour displays) with a wide field of view
(diagonal field of view, 71.5°). The HMD was con-
nected to two synchronised CCTV cameras (Protos
IV; Vista) placed side by side (adjusted to match
the distance between the participant’s eyes; 8–
10 cm) and mounted on a tripod. Two pairs of
cameras were mounted on tripods placed at two
different locations in the room. The participants
also wore a set of studio quality earphones. The ear-
phones were connected to a pair of microphones
placed inside the ear canals of an advanced
dummy head microphone, which provided a rich
3D sound space of the room from the perspective
of the dummy head (KU 100 dummy head audio
system; Neumann artificial head stereo microphone
system). This advanced microphone was placed
below the tripod with mounted CCTV cameras.
With this arrangement, the participant could see
and hear the room and the individuals within it
from two different locations, (i.e. from “within the
body”, the in-body condition, and from “outside of
the body”, the out-of-body condition). There were
no noticeable delays in the video or auditory
systems. All participants experienced two life
events in the in-body condition and two life
events in the out-of-body condition.

We controlled which pair of cameras fed video
signals to the HMD worn by the participant. One
set of cameras was placed just behind and slightly
above the participant’s head so that she or he
could see the actor facing her or him from a first-
person point of view from her or his actual body
position (i.e. from the same perspective as if
looking at the room directly without the HMD: the
in-body condition, see Supplementary Figure 1A).
Because of the restricted field of view with the
HMD and the placement of the cameras, the partici-
pant could not see her or his real body, just the
room and the actor. In Experiment 1, the other set
of cameras was placed 2 m in front of the partici-
pants and was rotated 180° to face the participant
directly (the 180° version of the out-of-body con-
dition) or 1 m to the right of the participant and
rotated 30°, offering a perspective of the participant
from the side and the actor from the front and
slightly to the side (30° version out-of-body con-
dition) (see Bergouignan et al., 2014). In the first
out-of-body perspective (180°), the participant’s illu-
sory body was placed directly behind the actor so
that she or he saw the back of the actor talking to
her or him; the participant’s real body faced the
cameras and the illusory bodily self induced by
the HMD setup (Supplementary Figure 1B). In the
second out-of-body perspective (30°), the partici-
pants perceived their real body from the side and
the actor from the front and a little to the side (Sup-
plementary Figure 1C). For the purpose of the
present study, we considered these two versions
of the out-of-body condition to be equivalent
since they both involved taking a third-person per-
spective, produced a similarly strong illusion, and
had similar effects on episodic remembering (Ber-
gouignan et al., 2014). In the in-body condition
and the two versions of the out-of-body condition,
the participants always saw a clearly visible face,
and the room’s interior was designed to match in
terms of the number and types of objects visible
(e.g. the poster and the plant) (see Supplementary
Figures 1A, 1B, and 1C).

Illusion induction
Before each life event encoding session started (see
next section), we elicited a multisensory illusion of
being located in the place of the displaying
cameras and sensing an “illusory body” at this
location (Ehrsson, 2007). To this end, we delivered
repetitive, synchronous, visuotactile stimulation
using two small plastic rods with a rhythm of 80
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bpm for 70s. One experimenter stood directly in
front of the displaying cameras and moved a rod
toward a point below the camera’s field of view.
When the rod reached this point, it corresponded
visually to where the participant’s chest would
have been if they were sitting right behind the
cameras. A second experimenter simultaneously
touched the participant’s actual chest, which was
outside the participant’s view, at the corresponding
location as synchronously as possible, following
audio instructions presented over earphones.
Thus, the participant viewed the experimenter’s
arm approaching the cameras and then disappear-
ing below the field of view; at this point, they felt
a touch on their chest with a rod-like object. As in
previous full-body illusion experiments (Ehrsson,
2007; Petkova & Ehrsson, 2008; Petkova, Björnsdot-
ter, et al., 2011; Petkova, Khoshnevis, et al., 2011),
this type of synchronised visuotactile stimulation
produced a multisensory illusion that the approach-
ing rod was directly touching the participant’s chest
and that the participant’s body was located directly
behind and below the cameras; this was
accompanied by a reduced sense of ownership of
their real physical body, which was now observed
from a distance (Ehrsson, 2007; Petkova et al.,
2008; Guterstam & Ehrsson, 2012; Guterstam, Björns-
dotter, Bergouignan, et al., 2015; Guterstam, Björns-
dotter, Gentile, et al., 2015) (see Statements 1 and 2
in the Illusion Questionnaire in Supplementary
Table 1). The out-of-body illusion thus comprises a
bodily illusion, a spatial illusion (place illusion), and
disembodiment from the real body. The illusory
experience of self-location and body ownership
was maintained for the 5-min life events (Figure
S1 and Paradigm Development Exp. 2) since our
audiovisual experimental setup provided spatially
and temporally congruent visual (HMDs) and audi-
tory information (earphones and dummy head
microphone), from the perspective of the illusory
location (Bergouignan et al., 2014).

The strength of the illusory self-location and the
illusory sense of body were registered at the very
end of the encoding session (as described later),
just after all four life events had been experienced.
To this end, we repeated the induction of the out-
of-body and in-body illusion conditions once
more. Immediately after 70s of repeated visuotactile
stimulation, the participants were asked to com-
plete a questionnaire in which they had to record
six possible perceptual effects using a 7 point
visual analog scale (based on Ehrsson, 2007). Two

of the questions were designed to capture the
experience of illusory self-location and ownership
of the illusory body, whereas the other four ques-
tions served as controls for suggestibility and task
compliance (see Supplementary Figure 2 for
details on statements; Ehrsson, 2007). As previously
reported in Bergouignan et al. (2014), the results
showed that the illusion successfully induced the
out-of-body condition(s) with affirmative ratings
for the illusion-related statements (Statements 1
and 2 in the Questionnaire; see Supplementary
Table 1). The participants felt that the rod approach-
ing the camera had touched their chest; they per-
ceived their eyes and body as being in the
position of the active camera in both the in-body
and out-of-body conditions (see Supplementary
Figure 2). In sum, the participants felt out-of-body
during the out-of-body condition and in-body
during the in-body condition. There was no signifi-
cant difference in the intensity of their illusory
bodily location and bodily experience in the in-
body and the out-of-body illusion conditions; this
is strong evidence for the alternative hypothesis
that there was no difference in basic illusion
between the in-body and out-of-body conditions
(t-test Bayesian analysis BF10 = 12.451) (Figure 1A),
allowing for comparison of otherwise equivalent
conditions.

Encoding session with real-life events
To create realistic, ecologically valid life events for
encoding in long-term episodic memory, we
worked with a professional actor to develop
emotionally engaging, natural social interactions
with a high degree of self-relevance (for a detailed
description, see Bergouignan et al., 2014). Actors
are experts in producing systematic verbal material
and social interactions in a believable, consistent
manner while respecting the contents of their
scripts across multiple performances; they are also
well trained to respond to participant behaviour in
a natural way.

With the actor’s assistance, we developed four
separate episodes, which we here refer to as “life
events”. The participants were informed that they
would take part in a memory experiment, and
were given written material to study for
10 minutes directly prior to the start of the exper-
iment. They were then led into the testing room,
seated, and equipped with the HMD and earphones.
After illusion induction (see above), the “professor”
(the actor) entered the testing room and initiated
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the knowledge evaluation procedure. The actor,
playing the professor, did not know which of the
two pairs of cameras was actively connected to
the participants’ HMD and was thus unaware of
the current experimental condition. Each life event
had a mean duration of 5 min. Before the four life
events commenced, an initial “introductory event”
was enacted that allowed participants to become
used to the HMD and to become acquainted with
the professor. This introductory task, also gave the
actor an opportunity to ask the participants per-
sonal questions, information that we included in
the subsequent scripted episodes to enhance the
self-relevance of the material.

Each episode took the form of a “performance
theater” with the “professor” (the actor) giving the
student (the participant) an oral exam. In these
four separate episodes, the professor evaluated
the four different areas of knowledge the partici-
pant had briefly studied. These episodes corre-
sponded to the four life events of the encoding
session: an oral examination on geopolitics (Life
event 1); an oral examination on mechanics (Life
event 2); an oral examination on neuroscience
(Life event 3); and an oral examination on poetry
(Life event 4). These episodes were mildly emotional
with a negative valence, as the “professor” was
sometimes eccentric, and the students wanted to
perform well on the oral exams. We included partici-
pants’ person information in the life events, such as,

information about their relationship to a close
friend, to enhance the self-relevance of the material.
The actor (professor) used a semi-structured script
that allowed for some improvisation related to the
student’s verbal responses, personal information,
and knowledge. The students were not informed
that the “professor” was played by an actor.
During the “knowledge test”, as the “professor”
examined the student’s knowledge in each specific
areas related to the study materials, the student
could speak with the “professor” and respond to
his questions. After each event, the “professor” left
the room, while the experimenter entered the
room to ask questions about the participants’
experience of the oral exam (assessing performance
and emotion at encoding, see Bergouignan et al.,
2014).

Retrieval session
The retrieval session occurred 1 week (Conway,
2009) after the life event encoding sessions to
ensure long-term memory storage. The retrieval
session took place in a different room from that
used for the memory encoding experiments. This
testing room was a small, soundproof testing
room without any of the furniture, HMD, cameras,
or other research equipment used in the encoding
sessions. The “professor” was not present. The par-
ticipant sat in front of a table next to the exper-
imenter. The four main events were assessed in a
randomised order. The average total duration of
the retrieval session was 60 minutes.

Long-term episodic retrieval of life events has
been tested with a semi-structured interview,
based on a widely used memory task (Piolino
et al., 2004, 2006; Lemogne et al., 2006; Noulhiane
et al., 2007; Piolino, Chetelat, et al. 2007; Ber-
gouignan et al. 2008). This task (see, e.g. Ber-
gouignan et al., 2014) assesses episodic recall
ability for specific life events. The participants
were not informed or cued regarding the out-of-
body or in-body conditions, the experimenter was
also unaware of these conditions. The participants
were only cued about which of the four topics
covered on the oral exam they should address,
and were asked to recall that life event as vividly
as possible, reporting every detail until they could
remember no further details. After full retrieval of
each life event, the participants were requested to
provide a subjective report of their state of con-
sciousness during retrieval (see Bergouignan et al.,
2014). More precisely, we assessed their episodic

Figure 1. Body illusion strength as assessment with the
questionnaire ratings.
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recall in terms of four main dimensions—“emotion”,
“what”, “where”, and “when”—using the remember/
know paradigm (Tulving, 1983; Gardiner et al.,
1998). The participants had to justify each “remem-
ber” response by providing a specific detail (see
Piolino, Desgranges, et al., 2007; Piolino et al.,
2004, 2006; Lemogne et al., 2006; Noulhiane et al.,
2007; Bergouignan et al., 2008). The remember/
know paradigm requires subjects to provide a
“remember” response if retrieval is accompanied
by the recollection of specific experiences present
at encoding, or a “know” response if retrieval is
achieved without access to information from the
initial encoding context. The participants also had
to indicate whether they simply guessed the
recalled event. The remember score was defined
as the number of “remember” responses divided
by the number of “remember” or “know” responses
(we discarded “remember” responses without
associated details from the analysis). We computed
separate remember scores for each domain of the
episode: emotional remembering factual remem-
bering, spatial remembering, and temporal remem-
bering. We computed the global remember score as
the average score of the four domain-specific
remember scores (See Bergouignan et al., 2014 for
more details).

Next, we assessed participant’s perspective at
recall in three stages. First, after each event recall,
participants had to indicate, on a continuous
scale, the visual perspective they had adopted at
recall (Rice & Rubin, 2009). The scale ranged from
0 to 100, with 0 corresponding to a completely
third-person perspective, and 100 corresponding
to a completely first-person perspective. We
chose a dimensional scale for two main reasons.
Previous studies have shown some limitations
with categorical assessment since memories are
often not recalled from either 100% first-person
or 100% third-person perspectives (see Rice &
Rubin, 2009). Additionally, this approach gave par-
ticipants the option to respond in a way that would
reveal if they experienced more than one perspec-
tive in a particular memory (Huebner & Fredrick-
son, 1999; Piolino et al., 2004, 2006; Piolino,
Desgranges, et al., 2007; Lemogne et al., 2006;
Noulhiane et al., 2007; Bergouignan et al., 2008).
Second, we asked the participants to make a categ-
orical choice, defining the recall of each event as
taking either a first- or third-person perspective.
In this case, we instructed the participants to
choose the dominant perspective in cases where

memories actually contained a mix of different
perspectives.

Third, for each event, they then had to shift
perspective from the spontaneous categorical per-
spective they had reported taking to the other
perspective. Therefore, if a participant had spon-
taneously viewed the remembered scene from a
first-person perspective she or he then had to
switch to the third-person perspective, and vice
versa. They were then asked to rate the difficulty
of making that perspective shift using a continu-
ous scale from 0 to 100 (0: not difficult at all;
100: extremely difficult). We examined the differ-
ence in this difficulty and its link with the episodic
score. We did not further scrutinise the possible
effects of the direction of this perspective shift
across the four possible scenarios due to power
issues [i.e. (i) in-body encoding, initial recall from
third-person perspective; the shift from third to
first-person perspective; (ii) in-body encoding,
initial recall from the first-person perspective, the
shift from first to third-person perspective; (iii)
out-of-body encoding, initial recall from the
third-person perspective, the shift from third to
the first-person perspective; (iv) out-of-body
encoding, initial recall from the first-person per-
spective, the shift from first to the third-person
perspective.]

Before commencing with testing recall of real-life
events, the assessments were first performed with a
practice cue to ensure full understanding of the
process.

Results

Encoding condition

We hypothesised that life events encoded from a
third-person perspective in the out-of-body condition
would elicit more third-person perspective responses
during recall than events encoded from the first-
person perspective during the in-body condition.
The in-body data were not normally distributed,
with responses highly skewed towards a first-person
perspective (above 0.9). We thus applied a Mann–
Whitney U test to the dimensional first-person per-
spective scale. This revealed a significant difference
between the in-body and out-of-body conditions (Z
=−2.960; p = .003, effect size r = .37). Out-of-body
experiences were significantly less often spon-
taneously recalled from a first-person perspective,
that is, significantly more often recalled from a
third-person perspective. A dimensional first-person
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perspective was taken in 72.44% (error type: 2.19) of
in-body event recalls and 56.67% (error type: 1.72)
of out-of-body event recalls (see Figure 2(A), see
also supplementary Figure S3).

The results from the categorical assessment cor-
roborated those from the dimensional assessment.
The distribution of the categorical data for the two
conditions did not follow a normal distribution.
Descriptively, we observed scores of either 0, 0.5,
or 1 in the out-of-body condition, but only scores
of 0.5 or, more frequently, 1 in the in-body con-
dition. We computed a Mann–Whitney U test on
the categorical response of a first-person perspec-
tive. The out-of-body condition was associated
with significantly less recall in the first-person per-
spective than the in-body condition (Z =−2.77, p
= .006; effect size r = .12). Categorical assessment
showed participants adopted a first-person perspec-
tive in 80.16% (error type: 3.4) of in-body experi-
ences and 64.29% (error type: 4.7) of out-of-body
experiences (see Figure 2(B)).

Encoding condition and difficulty of shifting
perspective

We found a normal distribution in difficulty ratings
for shifting perspective in the in-body (but not the
out-of-body) condition. We observed no significant
differences in the difficulty of shifting perspective
from a spontaneous perspective during recall
across the two conditions (Mann–Whitney U test
on difficulty of shifting perspective, Z =−0.360, p
= .719, effect size r = .002) (see Figure 3).

Remembering and first-person perspective

The literature on perspective taking at recall predicts
that decreases in remember scores would be associ-
ated with decreased adoption of first-person per-
spective for all events in both conditions. However,
we did not find a significant relationship between
how well a participant remembered events (remem-
ber score during recall) and spontaneous perspective
at recall (dimensional perspective scores). Both the
remember score and the dimensional perspective
scores were normally distributed (Shapiro: p > .29).
The dimensional perspective score did not correlate
with the remember score (r = .044, p = .735, effect
size r2 = .0019) (see Figure 4(A)). Bayesian factor
analysis (BF10 = 0.248) supported this evidence for
the null hypothesis. We derived similar results for
the categorical first-person perspective (the scores
were not normally distributed, Spearman correlation

with remember score = 0.046; p = .721, effect size r2

= .0021; see Figure 4(B)). A Bayesian factor robustness
check confirmed the null hypothesis (BF10 = 0.155).
We can therefore conclude that the differential
effects of in-body and out-of-body encoding on
spontaneous visual perspective during recall cannot
simply be explained by hypothesising that the out-
of-body condition disrupts the episodic system (Ber-
gouignan et al., 2014). To check this with a sup-
plementary analysis, we assessed the correlation
between the difference in remember scores for in-
body and out-of-body encoding, and the difference
in the dimensional perspective scores between
these two conditions. There was no correlation
between condition-specific changes in remember

Figure 2. Effect of out-of-body encoding on first-person
perspective at recall: (A) Visual perspective at Recall on
the dimensional scale; (B) Visual perspective at Recall on
categorical assessment.
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scores and condition-specific changes in the dimen-
sional perspective (r = .117, p = .351, effect size r2

= .0137; Bayesian factor analysis BF10 = 0.235; see
Figure 4(C)).

However, the difficulty of shifting perspective was
significantly correlated with the remember score. The
better participants recollected an event, the less
difficult they found it to shift their perspective (both
conditions: r =−.595, p < .001, effect size r² = .354;
out-of-body: r =−=.618, p < .001, effect size r2 = .382;
in-body: r =−.507, p < .001, effect size r2 = .257) (see
Figure 5(A,B); see also supplementary Figure S4 for
details). In other words, the better an episodic
memory was recollected, and the more vividly it was
relived, the easier it was to shift perspective for
events encoded both in-body and out-of-body.

Similarly, when assessing correlations between
the difference in the remember scores for the in-
body (versus the out-of-body) condition, and the
difference in the difficulty of shifting perspective
in the in-body (versus the out-of-body) condition,
we found that the greater the remembering differ-
ence between the two conditions, the smaller the
difference in the difficulty of shifting perspective;
this relationship explained 62% of the variance in
the difficulty difference (r =−.62; p < .001, effect
size r2 = .38; see Figure 5(C)).

Discussion

For the present study, we used a perceptual illusion
in healthy individuals during a real-life social event

to simulate an out-of-body dissociative experience.
This approach allowed us to test the hypothesis
that adopting a third-person perspective at recall
can also depend directly on the perspective experi-
enced at encoding. Our main finding supported this
hypothesis. At recall, events encoded during the
out-of-body illusion showed significantly less spon-
taneous first-person perspective than events
encoded in the in-body condition. This condition-
specific effect on visual perspective was not
related to episodic recollection (as verified by
remember scores), suggesting that the increase in
third-person perspective at recall for out-of-body
events was not due to lower remember scores or
less vivid memories. Instead, our results imply that
the perspective from which the self and world are
perceived during the encoding of events directly
influences the perspective spontaneously adopted
at recall. This outcome advances our knowledge
on the relationship between the sense of bodily
self and memory, and offers a plausible new hypoth-
esis for why individuals suffering from dissociative
experiences (such as depersonalisation) often
exhibit a reduction in first-person perspective at
recall for these memories.

Under normal conditions, an individual experi-
ences the world from the perspective of her or his
physical body; her or his centre of awareness, or
self, is located inside that physical body (Blanke
et al., 2015; de Vignemont, 2018; Ehrsson, 2007;
Petkova & Ehrsson, 2008; Petkova, Björnsdotter,
et al., 2011). This sense of owning a body in space
defines the egocentric reference frames used to
generate spatial representations of the external
environment (Burgess, 2006; Vogeley & Fink, 2003;
Ehrsson et al., 2004; Vogeley et al. 2004; Holmes &
Spense, 2005; Burgess, 2006; Van der Hoort &
Ehrsson, 2014; Guterstam, Björnsdotter, Ber-
gouignan, et al., 2015, Guterstam, Björnsdotter,
Gentile, et al., 2015). For the present study, we
used a multisensory perceptual illusion to relocate
this basic sense of bodily self to a location outside
the physical body. Thus, our results provide insight
into the link between spatial body perception and
the visual perspective of the recalled event. The
multisensory body representation that underpins
the core bodily self is produced through the con-
tinuous integration of information from multimodal
sensory inputs at the level of cortical multisensory
association areas (Blanke et al., 2015; Guterstam,
Björnsdotter, Bergouignan, et al., 2015; Petkova
et al., 2011; Preston & Ehrsson, 2016). This represents

Figure 3. No effect of body condition on the difficulty in
shifting perspective.
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a major advantage over virtual reality experiments
conducted using avatars, where the sense of
bodily self and its location in space is not explicitly
controlled and manipulated, and illusory out-body
experiences are not elicited as in the current study
(Bréchet et al., 2020; Iriye & St. Jacques, 2020;
Mooren et al., 2016). Our experimental manipulation
consisted of spatially and temporally correlated
visual, auditory, and somatosensory signals (Ber-
gouignan et al., 2014; Bergstrom et al., 2017;
Ehrsson, 2007; Guterstam & Ehrsson, 2012), which
caused changes in the central perceptual construct
of the participant’s own body in space. In a recent
experiment, Iriye and St. Jacques (2020) assessed
the effect of visual perspective when encoding
two types of virtual reality designs. In the first
case, the observed agent, seen from the third-
person perspective, did not look like the participant;
in the second experiment, the observed agent visu-
ally resembled the participant. The first case did not
induce any visual perspective effect at recall, but a
trend towards an effect emerged when the virtual
agent looked like the participant. However, the
interpretation of this effect with respect to perspec-
tive at encoding is not so straightforward, and these
conditions are quite different from the ones used in
the present study when participants experienced a
full-body illusion, with the associated shifts in self-
location, body ownership, and visual perspective
to the out-of-body location (Bergouignan et al.,
2014; Bourdin et al., 2017; Ehrsson, 2007; Guterstam
& Ehrsson, 2011; Guterstam, Björnsdotter, Ber-
gouignan, et al., 2015; Guterstam, Björnsdotter,
Gentile, et al., 2015). Critically, the out-of-body

illusion used here is a perceptual illusion that simu-
lates critical aspects of a dissociative experience: it
creates a spatial dissociation between the location
of the subjective self and the location of the physical
body. In the current memory study, this fundamen-
tal change in subjectively experienced perspective
affected the spontaneously adopted perspective
when events were recalled a week later. We
suggest the out-of-body dissociative experience in
our setting influenced the perspective adopted at
recall because the memory was created from the
multimodal perspective of the illusory self-location
(where the body was seen and sensed to be). Even
though the illusion led to inconsistencies in ego-
centric information processing among the various
multisensory, emotional, social, conceptual rep-
resentations of the self—and this could impact hip-
pocampal binding mechanisms and lead to the kind
of episodic memory impairment reported in our
previous paper—the current analysis revealed
more spontaneous recalls from the third-person
perspective, probably because the actual events
were experienced and encoded from this perspec-
tive in the out-of-body condition.

Traditionally, studies on visual perspective have
tended to see memories as taking either a first-
person or third-person perspective. However, more
recent work has repeatedly validated the finding
that memories tend to include a graded mix of
views from different perspectives. We found a
robust out-of-body effect on visual perspective
when participants assessed perspective both categ-
orically and on a dimensional scale. Future studies
on out-of-body encoding should collect data on

Figure 4. Remember score and first-person perspective at recall: (A) No significant correlation for in-body; (B) No significant
correlation for out-of-body.
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the precise spatial origin of the third-person per-
spective during recall. Does it correspond to the
precise location of the illusory self during the out-
body illusion or take on another third-person per-
spective within the scene? If from another vantage
point, do participants always only see the veridical
physical self during third-person recollection or
perhaps also sometimes see two selves: the disem-
bodied physical self and the embodied “invisible
self” at the illusory out-of-body location?

Previous memory literature on healthy partici-
pants reports that one-third of memories are spon-
taneously recollected from a third-person
perspective (Nigro & Neisser, 1983). Our data corro-
borate these findings with approximately two-thirds
of in-body memories recall in a first-person perspec-
tive. This number dropped to about half in the out-
of-body condition. Thus, the in-body condition,
which also entailed wearing the HMD, did not

seem to affect perspective at retrieval. This is
helpful in interpreting our results because it
suggests that the condition-specific difference we
observed was only due to body encoding and did
not reflect general experimental procedures
related to the use of VR technology. Later, we
outline three possible explanations for the specific
effects of out-of-body encoding on visual perspec-
tive at recall that we have reported.

First, the effect could be an indirect consequence
of a general impairment of episodic memory caused
by the out-of-body illusion during encoding, as
reported in Bergouignan et al., 2014. Indeed, we
know that less vivid memories are more often
retrieved from a third-person perspective (Berntsen
& Rubin, 2006; Frank & Gilovich, 1989), because such
memories are less vivid, contain fewer details, and
are more spatiotemporally disorganised (as
described in Bergouignan et al., 2014). However,

Figure 5. Remember score and Difficulty of shifting from spontaneous perspective at recall: (A) in-body; (B) out-of-body. (C)
Correlation between the difference in the Remember scores for the in-body minus out-of-body conditions, and the differ-
ence in the Difficulty of shifting perspective scores for the in-body minus out-of-body conditions.
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we did not find any significant relationship between
the degree of impairment in episodic recall
(Remember score) and reductions in first-person
perspective in the out-of-body compared to the
in-body condition. This is noteworthy because if
memory deficits mediated increased recall from a
third-person perspective, then we should have
found a significant correlation between Remember
scores and the visual perspective adopted at
recall. We found no such relationship; in fact, our
Bayesian analysis provided evidence in favour of
the null hypothesis of a lack of relationship (see
Results). This was also true for the Remember sub-
scores (see Supplementary Results). In sum, the
out-of-body effect on visual perspective at recall is
unlikely to be explained by a deficit in
remembering.

Our results are instead coherent with a second
possible explanation: the condition-specific effect
on perspective at recall is due to a natural tendency
to remember events from the perspective that such
events were originally perceived and the associated
memories first created. Because encoding typically
occurs in-body, providing perception from the
first-person perspective from the real body, this
results in more first-person perspective recall of a
situation in healthy individuals. However, in the
out-of-body illusion condition, the real body was
perceived from a third-person point of view, so par-
ticipants reported more third-person perspectives
on their real body during recall. Thus, our results
provide empirical support for the conclusion that
there is a natural tendency to recall memories
from the same perspective in which they were orig-
inally experienced and perceived during encoding.

Finally, we should mention a third more speculat-
ive explanation: that the similarity or difference in
perspective at encoding and recall matters, and
not only the original perspective taken during
encoding per se. According to this view, if the per-
spective taken at recall and encoding are the
same, there will be more first-person perspective
during recall. If the perspectives taken are
different, there will be less first-person perspective.
Because participants were “in their body” during
the recall session, and this perspective was
different from the visual third-person perspective
adopted during the out-of-body encoding con-
dition, this difference could lead to a reduction in
first-person perspective recall. This last view is
more speculative and would predict that if both
encoding and recall took a third-person perspective,

this would lead to a more first-person perspective
recall, which is unlikely to happen. Future studies
could test this hypothesis by replicating the
current study but having participants recall events
while experiencing both the in-body and out-of-
body conditions. A 2 × 2 design of this kind would
also help establish whether it is only perspective at
encoding that determines perspective at recall or if
recall is also influenced by dissociation from the
body at recall.

A second intriguing finding is the independence
of the effects of the out-of-body condition on
remembering and on perspective. This indepen-
dence has been seen in clinical populations (see
Introduction, also see Bergouignan et al., 2008)
and was also observed when assessing the Remem-
ber subscores: Remember emotion, Remember
facts, Remember space, and Remember time (see
supplementary Results). The link between episodic
memory decrease and third-person perspective in
the literature could be part of the semantisation
process of the memory. This commonly happens
with the repetition of episodic recall or passage of
time. This effect could be present for the in-body
encoded experiences but out-of-body encoded
events retrieved from a third-person perspective
can be predicted to stay locked into a third-person
perspective with repetition or passage of time,
without being part of a semantisation process.

A third important finding from the current data
relates to the difficulty or ease with which partici-
pants were able to voluntarily change perspective
during recall when instructed to do so by the exper-
imenter. In both conditions, we found that the
weaker the episodic quality of the recall, i.e. the
lower the Remember score, the more difficult it
was for a participant to shift their first spon-
taneously adopted perspective in the recall
session. In other words, the better the event was
remembered, the easier it was to shift perspective
at recall. However, this was true for both in-body
and out-of-body conditions with no significant
difference between the conditions. It is possible
that the ease of shifting perspective is closely
related to episodic recall due to the involvement
of cortical areas in the episodic hippocampal
system. Recent research has determined that per-
spective shifts are carried out in the posterior parie-
tal cortex and precuneus (St Jacques et al., 2017).
The mechanism behind the finding that higher
Remember scores correlate with facilitation of per-
spective shift could come from a boost in
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hippocampal activity leading to greater hippo-
campo-precuneus connectivity. Although a pre-
vious imaging study has linked changes in
hippocampal and right posterior parietal activation
(Guterstam, Björnsdotter, Bergouignan, et al.,
2015) as well as hippocampo-retrosplenial cortex
connectivity (Guterstam, Björnsdotter, Gentile,
et al., 2015) to the integration of body ownership
and illusory self-location in the out-of-body illusion,
we found no evidence that this illusory experience
had a direct impact on the difficulty of shifting per-
spective during recall.

Our study can provide a new way of thinking
about how a person going through a trauma experi-
ences dissociation, including out-of-body experi-
ences and depersonalisation, and why they
subsequently exhibit less first-person perspective
recall of the traumatic event (Williams & Moulds,
2007). Cooper et al. (2002) found that prostitutes
who reported dissociating during a traumatic
experience were more likely to retrieve memories
of that trauma from a third-person perspective;
however, there were no effects of trait dissociation.
Other studies have found that, among individuals
with strong depressive affect, high dissociators
tended to retrieve intrusive memories from the
third-person perspective (Williams & Moulds,
2007). There has been no direct assessment of the
contribution that depersonalisation or out-of-body
experiences make to such memory disturbances. A
recent study by Cramer et al. (2020) showed the
centrality of depersonalisation in the symptomatol-
ogy network of PTSD. It is essential that future
studies investigate links between dissociative symp-
toms at encoding and the quality of memories for
traumatic experiences at recall, including whether
recalls are characterised by a third-person
perspective.

Using an experimental manipulation which simu-
lated the perceptual and perspective changes that
occur in dissociative states and depersonalisation,
we showed a causal relationship between an out-
of-body experience during encoding and increased
third-person perspective at recall. It has been
suggested that dissociation is a major vulnerability
factor for psychopathology (Bryant, 2003; Kenny &
Bryant, 2007; Punamäki et al., 2005) so this aspect
of dissociation deserves to be more considered in
future studies. This patho-neurocognitive mechan-
ism could also be the target of future research
into treatment strategies for individuals suffering
from dissociative symptoms and depersonalisation

across a wide range of psychiatric conditions and
disorders. We here suggest that dissociative out-
of-body encoding during traumatic experiences
drives, at least in part, an increase in third-person
perspective recall in clinical populations (Begovic
et al., 2017; Bergouignan et al., 2008; Butler & Rice,
2016; Coles et al., 2001; Dawson & Bryant, 2016;
Hart-Smith & Moulds, 2019; Heyes et al., 2017;
Kenny & Bryant, 2007; Kenny et al., 2009; Kuyken &
Howell, 2006; Kuyken & Moulds, 2009; Kuyken
et al., 2006; Lemogne et al., 2006, 2009; Luchetti
et al., 2014; McCarroll, 2017; McIsaak & Eich, 2004;
Nelis et al., 2013; Pearson et al., 2013; Potheegadoo
et al., 2013; Travers-Hill et al., 2017; Stopa & Bryant,
2004; Van den Broeck et al., 2014; Williams &
Moulds, 2007, 2008). Based on our results we specu-
late that providing in-body re-exposure could help
ensure proper re-encoding of past traumatic experi-
ences (Frewen et al., 2015; Lanius, 2015).

The influence of the in-body versus out-of-body
conditions on the visual perspectives taken at
recall we established here suggests a strong link
between ongoing perceptual experiences of the
spatial relationship between one’s own body and
the world during encoding and the perspectives
on visual imagery adopted at recall. This empirical
observation may explain “screen memories”, with
their detached view of traumatic experiences. In
this interpretation, spatial dissociation from the
physical self would take place at the very moment
of encoding and then cause third-person perspec-
tive at recall. This appears to be a viable alternative
to the classical explanation that cognitive trans-
formation only takes place later in the act of recol-
lection. Our findings could be further extrapolated
in the case of real-life traumatic memories: out-of-
body experiences may be a means to distance
oneself from unpleasant life experiences as they
unfold, leading to the increased passive viewing of
the self in third-person perspective at later recall.
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