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ABSTRACT
Background: The hours immediately following a traumatic event may present a window of
opportunity to interrupt the consolidation of memories of the traumatic event, and this may
prevent PTSD development. This theory has been validated in a series of analogue studies,
showing that a visuo-spatial task reduces intrusive memories, however clinical studies are
scarce.
Objective: This pilot RCT examined the use of a semi-immersive Virtual Reality visuospatial
task, as an intervention to interrupt memory consolidation, in the Emergency Department
(ED) in the immediate hours following a traumatic event. We hypothesised that participants
who had received the intervention would present with lower levels of PTSD symptoms than
the control group who received no intervention.
Method: Seventy-seven adult survivors of traumatic events, meeting study criteria, were
recruited in the ED of a Level III Trauma Centre. Survivors arrived at the ED less than
one hour, on average, after the trauma. After signing informed consent, participants were
randomized to the SnowWorld intervention or control group. Both groups completed self-
report questionnaires, and the intervention group used SnowWorld for up to 10 minutes.
Results: No significant differences between the intervention and control groups were found
regarding PTSD symptom levels two weeks and six months following the traumatic event.
Conclusions: These results add to the growing literature examining the use of a concurrent
task to reduce intrusions following a traumatic event. In contrast to previous clinical studies,
this study did not show significant group differences; however, it replicates an analogue
study that used a specifically developed app. Further studies are needed to elucidate
possible reasons for these conflicting results.

Interrumpiendo las memorias traumáticas en el departamento de
emergencia: un estudio piloto controlado aleatorio
Antecedentes: Las horas que siguen inmediatamente a un evento traumático podrían
presentar una ventana de oportunidad para interrumpir la consolidación de las memorias
del evento traumático, y esto podría prevenir el desarrollo del TEPT. Esta teoría ha sido
validada en una serie de estudios análogos, mostrando que una tarea viso-espacial reduce
las memorias intrusivas; los estudios clínicos son escasos.
Objetivo: este ensayo controlado aleatorio (RCT en su sigla en inglés) piloto examinó el uso
de una tarea viso-espacial de Realidad Virtual semi-inmersa como una intervención para
interrumpir la memoria de consolidación en el Departamento de Emergencia, en las horas
siguientes a un evento traumático. Hipotetizamos que al seguimiento aquellos que habían
recibido la intervención presentarían niveles más bajos de los síntomas del TEPT que el
grupo control.
Método: Fueron reclutados en el Departamento de Emergencia (ED en su sigla en inglés) de
un Centro de Trauma de Nivel III, 77 sobrevivientes adultos de eventos traumáticos,
cumpliendo los criterios del estudio; los sobrevivientes llegaron al ED en promedio menos
de una hora luego del trauma. Luego de firmar el consentimiento informado, fueron
aleatorizados a la intervención SnowWorld o al grupo control. Ambos grupos completaron
cuestionarios de auto-reporte, y el primer grupo usó SnowWorld por un máximo de 10
minutos.
Resultados: No se encontraron diferencias significativas entre los grupos de estudio en los
niveles de los síntomas de TEPT dos semanas y seis meses luego del evento traumático.
Conclusiones: Este estudio no replicó los estudios clínicos y análogos previos. Esto puede
deberse a las diferencias metodológicas, y los estudios futuros deberían tomarlos en cuenta.
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HIGHLIGHTS
• Immediately after exposure
to a traumatic event,
a visuospatial task may
prevent memory
consolidation and PTSD.
• This was tested in
a randomized controlled
trial, using a visuospatial
task in semi-immersive
virtual reality, but no
significant differences were
found between the
intervention versus no
treatment control group.
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急诊科的创伤性记忆:一项随机对照试验研究

背景:创伤事件发生后的头几个小时可能提供一个机会窗口以中断创伤事件的记忆巩固, 并
组织PTSD的发展。一系列模拟实验研究证实了这一理论, 表明视觉空间任务减少了闯入性
记忆。但相关临床研究很少。
目的: 该RCT试验研究了在创伤事件发生后数小时内, 使用半沉浸式虚拟现实视觉空间任务
作为干预措施来中断急诊室 (ED) 的记忆巩固的情况。我们假设在随访阶段, 接受干预的病
人的PTSD症状的水平要低于对照组。
方法: 在III级创伤中心急诊室招募了77名符合研究标准的成年创伤事件幸存者, 幸存者平均
在受伤后不到一个小时到达急诊室。签署知情同意书后, 他们被随机分配到SnowWorld干
预组或对照组。两组都填写了自我报告调查表, 干预组使用SnowWorld长达10分钟。
结果: 在创伤事件发生两周和六个月后, 在PTSD症状水平上没有发现组间差异。
结论: 该研究没有重复以前的类似研究和临床研究。这可能是由于不同的方法问题造成的,
未来的研究应将这些考虑在内。

1. Introduction

Since PTSD develops following exposure to a discrete
traumatic event, it has been possible to describe the
developmental pathway, from trauma exposure to
chronic PTSD. This insight has led to numerous
studies examining whether it is possible to disrupt
PTSD development, potentially preventing PTSD.
Interventions to prevent PTSD have mostly taken
place in the initial weeks post-trauma. Meta-analyses
have demonstrated that cognitive behaviour therapy
(CBT), performed on symptomatic survivors of
a traumatic event, can successfully prevent PTSD
development (Forneris, Gartlehner, & Brownley
et al., 2013). However, other studies have shown
that the longer term impact of CBT is limited
(Kearns, Ressler, Zatzick, & Rothbaum, 2012; Shalev
et al., 2016). Therefore better strategies to prevent
PTSD development are needed.

One potential direction lies in the role of memory,
that has a well-established role in PTSD development.
Specifically, PTSD is characterised by unwanted
intrusive memories of the traumatic event. These
are vivid and distressing, and therefore related to
avoidance, concentration problems and heightened
physiological reactivity (Iyadurai, Visser, & Lau-zhu
et al., 2019). Intrusive memories are predictive of
PTSD development (Bryant, O’Donnell, Creamer,
McFarlane, & Silove, 2011). Memories are initially
stored in short term memory, and over a 6–8 hour
period they become consolidated in long term mem-
ory, before sleep (Brewin, 2014; Hu & Stylos-Allan,
2006). Memory consolidation can be interrupted, as
demonstrated in both rats, with the use of anisomycin
(Cohen, Kaplan, Matar, Loewenthal, & Kozlovsky,
2006), and in humans, with propranolol and mor-
phine (Holbrook, Galarneau, Dye, Quinn, &
Dougherty, 2010; Wood et al., 2015). This suggests
that the first 6–8 hours following a traumatic event,
before sleep (Cohen, Kaplan, Zohar, & Cohen, 2016),
may be a window of opportunity to prevent the con-
solidation of intrusive memories into long term
memory. It is now well established that memory has

different components (Brewin, 2014): intrusive mem-
ories in PTSD are assumed to be non-verbal mem-
ories that have not been elaborated. Thus a tool that
may be able to modify the consolidation of these non-
declarative involuntary parts of a trauma memory is
postulated as a strategy to prevent future intrusions.
This would impact the subsequent development of
PTSD (Visser, Lau-zhu, Henson, & Holmes, 2018).

This theory has been examined in a number of
analogue studies, based on the precept that consoli-
dation of memories can be enhanced or interrupted.
Specifically, memories are likely to be more readily
consolidated when performing a verbal task, but will
be interrupted with a visuospatial task. This follows
theories of memory – postulating that concurrent
visuospatial tasks compete with visual images for
resources, thus reducing their impact (Andrade,
Kavanagh, & Baddeleyl, 1997; Lilley, Andrade,
Turpin, Sabin-Farrell, & Holmes, 2009). These analo-
gue studies have used healthy volunteer subjects, who
first watched a traumatic film, and then used the
Tetris computer game, immediately after the film
(Deeprose, Zhang, Dejong, Dalgleish, & Holmes,
2012), after 30 minutes (Holmes, James, Coode-bate,
& Deeprose, 2009; Holmes et al., 2009), and after four
hours (Holmes, James, Kilford, & Deeprose, 2010).
The analogue studies consistently reported signifi-
cantly reduced intrusive memories at follow up
(Brewin, 2014), and PTSD symptoms at one week
(Holmes et al., 2009). Future studies should describe
the features of the most effective visuospatial task.
Although several studies have shown that Tetris
appears to disrupt consolidation, another gaming
app, showed no significant differences (Asselbergs
et al., 2018). One analogue study compared Tetris
on a computer versus VR Tetris, and showed that
VR Tetris was more effective at reducing intrusions
following the trauma film paradigm (Page & Coxon,
2017). Translating these findings to a clinical setting
is in its infancy: two studies demonstrated that play-
ing with Tetris immediately after a traumatic event
resulted in lower reported intrusions in the first two
weeks following the traumatic event, however this
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had no impact on PTSD symptoms at one month
post trauma (Horsch et al., 2017; Iyadurai et al.,
2018).

In recent years Virtual Reality (VR) has been
increasingly utilized in different therapeutic domains,
including rehabilitation, pain reduction, exposure
therapy for anxiety disorders, eating disorders and
psychosis assessment and treatment (Riva,
Wiederhold, & Mantovani, 2018). Under the
umbrella term of VR, studies have utilized fully
immersive systems that use a head mounted display,
and semi-immersive systems that use large, high reso-
lution screens, as well as VR that is accessed via
desktop computers (Tichon & Banks, 2006). Virtual
Reality for PTSD has focused on exposure therapy,
with VR specific environments for treating chronic
PTSD related to combat and terrorist attacks using
Virtual Reality Exposure Therapy (Carl, Stein, &
Levihn-Coon et al., 2019). This utilizes traditional
exposure therapy for PTSD (Prolonged Exposure
(Hembree, Rauch, & Foa, 2003)), with patients carry-
ing out the imaginal exposure in the VR environment
(Reger et al., 2016).

SnowWorld is a VR environment that contains
a frozen world, populated by animals and snowmen,
and it was specifically designed for treating burn
patients receiving analgesia medication (Carrougher
et al., 2009)The participant listens to music while
throwing snowballs at virtual snowmen using
a mouse or joystick. This involves both visual and
spatial skills in a non-threatening environment.
SnowWorld has been shown to effectively decrease
acute procedural pain during wound debridement,
severe burn wound care and physical therapy
(Maani et al., 2008).

VR is being used in the ED for pain distraction in
children (Knight, McClenaghan, & Singh, 2019), and
has been used to assess and improve visuospatial
skills (Maggio et al., 2018). As far as we aware, VR
has not been previously used in a clinical setting as
a method to interrupt memory consolidation. Taking
these studies together, VR may be an ideal candidate
for a visuospatial task in the ED.

The present study is a pilot randomized controlled
trial, examining the effect of a visuospatial task pre-
sented in a semi-immersive virtual reality environ-
ment, on the development of PTSD. We hypothesized
that participants who carried out the semi-immersive
visuospatial task would develop fewer intrusion
symptoms and fewer PTSD symptoms at follow up,
compared to the control group participants.

2. Method

This randomized controlled trial was performed in
the ED of a Level III Trauma Medical Centre. The
study received IRB approval (HMO 0033–10) and

was registered: clinical trials.gov, NCT01162044.
Participants signed informed consent. The
CONSORT statement was adhered to for the study
performance and manuscript preparation.

2.1. Participants and recruitment

Adult participants were recruited following presenta-
tion to the ED following a potentially traumatic
event. No data was kept regarding the total number
of participants approached, however in order to
determine whether these participants were represen-
tative of the general ED population, the recruited
participants were compared with 5374 consecutive
participants recruited in the same ED as part of
another research study (Shalev, Ankri, Peleg, Israeli-
Shalev, & Freedman, 2011). There were no significant
differences in terms of age (current study, 34.5 (12.5),
cf. 36.4 (12.0), F (1,5372) = 2.2, ns), or trauma type
(current study 84.12% Motor vehicle accidents, cf.
75.4%, X2 = 3.6, ns). There was a significant differ-
ence in terms of gender (current study 75% men, cf.
60.9%, X2 = 7.3, p <0.05).

2.2. Recruitment took place in the ED

The research worker approached adults in the ED,
enquired whether or not they had experienced
a traumatic event as defined in DSM IV (objective
danger and subjective feeling of fear), and if so,
explained the purpose of the study. The research
worker was also alerted to potential participants by
the medical team in the ED. Participants arrived at
the ED on average within an hour of the traumatic
event (85.5% arrived, and were recruited within
one hour). All but one participant arrived within
five hours, and one participant arrived eight hours
after the traumatic event. The research worker con-
firmed that the participants had not slept since the
event. Participants were recruited if they were aged
between 18 and 65, had Hebrew as a first language,
were able to understand study procedures and give
informed consent. Participants with loss of con-
sciousness or head injuries were not included. The
hospital’s ED divides patients after triage into surgical
care, ambulatory care and an intervention ward.
Participants in this study were recruited from ambu-
latory care.

2.3. Randomization and blinding

Subject numbers were randomized in advance to one of
the two study groups; sealed envelopes were prepared in
advance, containing group allocation. The research
worker who recruited the participant obtained
informed consent. Following signing informed consent,
the research worker opened the sealed envelope to
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reveal group allocation. Follow up assessments were
carried out by a different research worker who was
blinded to treatment condition.

3. Procedure

After signing informed consent, all participants filled
in self-report questionnaires outlined below.
SnowWorld participants completed the post-task
questionnaires after they had finished using
SnowWorld. Control group participants completed
the post-task questionnaires 10 minutes after they
had completed the self-report questionnaires. All par-
ticipants received usual medical care in the ED.
Follow up assessments, at two weeks and six months,
were performed by a second research worker, blinded
to treatment allocation.

4. Interventions

The SnowWorld semi-immersive VR was set up in
a small treatment room situated in a quiet corridor
away from the main ambulatory care waiting area.
The SnowWorld was housed in a desktop Asus com-
puter, and participants were seated, wearing head-
phones, facing an Apple 30- inch Cinema Display
screen, 2560 × 1600 resolution, 170/170 viewing
angle. The screen was placed within a large housing
unit that effectively blocked the participant’s view of
the room. SnowWorld was activated using a wireless
mouse, and participants moved through the virtual
scene of snow, snowmen and animals, using the
mouse to throw and explode snowballs. The scene
moves constantly, thus participants may passively
progress through the observed scene.

The research worker recorded the duration of
playing time, and the post-intervention question-
naires regarding the semi-immersive VR experience
were completed (outlined below).

5. Measures

5.1. ED

(1) Event Questionnaire – this 15-item questionnaire
assesses objective aspects of the traumatic event
(e.g. type of traumatic event, need for stitches)
and subjective aspects (e.g. fear, feeling of being
in danger of dying). These latter were assessed on
a 10-point scale, with 1 indicating not experien-
cing this, to 10 indicating experiencing this
strongly. This scale has been used in numerous
studies with this population (Freedman & Shalev,
2016). Medications administered in the ED were
noted, and this was later checked against the
medical file. A senior physician (CFW) manually

determined the medication group classification,
according to opioid or not.

(2) PTSD symptoms (pertaining to previous events)
was assessed using the Posttraumatic Symptom
Scale (PSS, (Foa, Riggs, Dancu, & Rothbaum,
1993)). This scale was also used at the two
follow ups. Total scores over 14 were considered
to be probable PTSD (Coffey, Gudmundsdottir,
Beck, Palyo, & Miller, 2006).

(3) Participants in the SnowWorld condition were
asked to evaluate their levels of nausea, pre-
sence and realism.
Nausea: To what extent (if at all) did you feel
nausea (sick to your stomach) as a result of
experiencing the virtual world during the most
recent VR session? (from 0: “no nausea at all,”
1 – 4: mild nausea, 5: moderate nausea, 7–9:
severe nausea, 10: vomit).

Presence: While experiencing the virtual world, to
what extent did you feel like you WENT INSIDE
the virtual world? (10-cm line with numeric and
verbal descriptors: 0: I did not feel like I went inside
at all; 1–4 mild sense of going inside; 5–6 moderate
sense of going inside; 7–9 strong sense of going
inside; 10 I went completely inside the virtual world).

Realism: How REAL did the virtual objects seem to
you during virtual reality? 0: completely fake, 1–4:
somewhat real, 5: moderately real, 6–9: very real, 10:
indistinguishable from a real object (Atzori et al., 2018).

5.2. Primary outcomes

Primary outcome was PTSD symptom levels at follow
up (two weeks and six months), assessed using the
PSS. This questionnaire was administered during
a telephone call by a research worker who was
blinded to treatment group.

5.3. Sample size

At the time of study planning, no comparable clinical
studies had been published, and analogue studies had
demonstrated significant differences, with sample sizes
smaller than the subject numbers in this study (Holmes
et al., 2010). Based on the same analogue study,
a similar clinical trial estimated that using an estimated
effect size of d = 0.7, 80% at alpha = 0.05, a sample size
of 66 would be adequate (Iyadurai et al., 2018).

5.4. Statistical analysis

Data were analysed using SPSS 23.0 (SPSS Inc).
Probable PTSD was measured by the PSS, using DSM
IV criteria, giving dichotomous scoring for PTSD pre-
sence. Normality was tested using Kolomgorov-
Smirnov tests. Differences between study groups
(SnowWorld and Control) in baseline and follow-up
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variables were examined using t, Mann-Whitney, Chi
square and Fisher’s exact tests, according to the vari-
ables scales and distribution normality. Spearman cor-
relations were used to clarify the relationships between
baseline and follow-up variables. All analyses were per-
formed with p < 0.05 indicating statistical significance.

6. Results

We recruited 88 patients. Figure 1 shows participant
flow through the study; 61 subjects (79.2%) attended
the ED following a motor vehicle accident (MVA), 16
(20.8%) following another incident. Participants in
the control and SnowWorld groups were compared
regarding reactions and interventions in the ED; no
significant differences were found on any variable
(Table 1). The dropout rate did not differ between
groups. No significant differences were found
between the participants that dropped out and those
who did not. The distributions of all the study vari-
ables except heart rate were not normal, thus, non-
parametric tests were used when needed.

7. Treatment adherence

All 36 subjects randomized to use the SnowWorld inter-
vention completed the programme in the ED. The mean

duration of SnowWorld use was 8.06 (SD = 2.02) min-
utes. Subjects reported low levels of nausea (M = 2.42,
SD= 2.56), and relatively high levels of realism (M=6.94,
SD = 3.14) and presence in VR (M= 5.31, SD = 2.84). No
participant spontaneously reported any other adverse
effects or requested to stop. All subjects in the control
group completed questionnaires in the ED.

8. Outcome measures

PTSD measures (intrusions, avoidance, arousal, total
PTSD score) were completed twice, two weeks and six
months after the first measure. No significant differences
were found between the SnowWorld and control group
(Tables 2 & 3).

9. Discussion

This pilot RCT aimed to test whether interrupting
memory consolidation in the first 6–8 hours follow-
ing a traumatic event reduced the level of intrusions
and PTSD symptoms at follow up.

The results indicate that a short ten-minute semi-
immersive VR intervention can be administered to
participants within a few hours of a traumatic event,
in the setting of a busy ED. All participants who
received the intervention completed the task, with

Figure 1. CONSORT flow diagram.
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no dropouts; and no adverse effects, such as nausea,
were reported.

The intervention used in the current study had no
significant effects on PTSD symptoms at two weeks or
six month follow up compared to the control group.
These results differ from the two previously published
clinical studies (Horsch et al., 2017; Iyadurai et al.,
2018), and various methodological factors may
account for this. First, the authors of previous studies
using Tetris have assumed that any generic visuospa-
tial task would have similar efficacious results
(Iyadurai et al., 2018). However the results of one
analogue study using a task that was not Tetris,
together with the current study, suggest this may not
be accurate. It is possible that Tetris requires a greater
level of working memory visuospatial skills (Asselbergs
et al., 2018); insufficient studies have been performed
to discriminate between specific types of visuospatial
task. Therefore future clinical studies should take into
account the visuospatial task being used, for example
comparing Tetris to other tasks.

Secondly, unlike the previous study in the ED
(Iyadurai et al., 2018), participants in the current
study were not asked to bring up a trauma memory
before completing the intervention, since it was
assumed that being in the ED was a sufficient trigger
to be thinking about the traumatic event (Horsch
et al., 2017). This assumption may be overly simpli-
fied, and needs to be tested empirically in order to
better understand the importance of memory focus
while completing the task.

Thirdly, participants in the current study were not
requested to complete a diary of their intrusions,
rather to complete a questionnaire at follow up inter-
views about intrusions. This contrasts to participants
in the two previous Tetris clinical studies (Iyadurai
et al., 2018; James, Lau-Zhu, Tickle, Horsch, &
Holmes, 2016), where significant differences were
found in levels of intrusions according to diaries.
Keeping a diary may be a more reliable strategy for
accurate reporting, however is not the current gold
standard. Future investigations should consider the

Table 1. Study characteristics.
SnowWorld Group Control Group

N M (SD) N M (SD) U/t/χ2/FET p

Age (years) 36 35.36 (13.48) 41 34.95 (15.47) U = 572.00 0.84
Heart rate 32 80.47 (15.04) 39 81.03 (14.91) t(69) = −0.16 0.88

N % N %

Gender (F) 10 27.8 11 26.8 χ2(1) = 0.01 0.93
Type of event (MVA) 30 83.3 31 75.6 χ2(1) = 0.69 0.40

N M (SD) N M (SD)

Fear 36 4.97 (3.16) 40 5.40 (3.18) U = 50.400 0.39
Life in danger 35 5.09 (3.44) 38 5.66 (3.96) U = 496.00 0.42

N % N %

Infusion 8 22.2 8 19.5 χ2(1) = 0.09 0.77
Stitches 5 13.9 10 24.4 χ2(1) = 1.35 0.25
Opioids 5 13.9 3 7.3 FET 0.46
Orthopaedic Assessment 28 80 30 76.9 χ2(1) = 0.10 0.75
Any surgery 1 2.8 4 10 FET 0.36

N M (SD) N M (SD)

Intrusions 36 0.94 (1.43) 41 0.76 (1.46) U = 579.00 0.89
Avoidance 36 0.81 (1.15) 41 0.61 (1.38) U = 537.00 0.46
Arousal 36 0.64 (1.31) 41 0.68 (1.39) U = 578.00 0.87
Total PTSD score 36 2.39 (2.96) 41 2.05 (3.15) U = 567.00 0.43

Key: MVA = motor vehicle accident; FET = Fisher’s exact test; PSS = Posttraumatic Symptom Scale

Table 2. PTSD symptoms- follow up.
SnowWorld Group Control Group

N M SD N M SD U/χ2 P

Two weeks follow up
Intrusions 28 3.54 3.62 27 2.70 3.45 U = 240.00 0.43
Avoidance 28 3.71 5.03 27 2.48 3.87 U = 257.00 0.67
Arousal 28 3.14 4.06 27 2.33 3.32 U = 229.50 0.29
Total PTSD score 28 10.39 11.62 27 7.52 9.69 U = 219.00 0.22
Probable PTSD (N,%) 8 28.6% 6 22.2% χ2(1) = 0.29 0.59
Six months follow up
Intrusions 28 2.50 3.26 21 2.05 2.89 U = 211.50 0.67
Avoidance 28 2.75 4.14 21 1.86 2.57 U = 210.50 0.64
Arousal 28 2.68 3.37 21 2.00 2.93 U = 188.00 0.31
Total PTSD score 28 7.93 10.11 21 5.90 6.64 U = 209.00 0.64
Probable PTSD (N,%) 6 21.4% 3 14.3% FET 0.71

FET = Fisher’s exact test
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optimum strategy for reporting intrusions, as this
may influence the results.

One analogue study examining memory consolida-
tion has shown that changing the meaning of the
event can effect PTSD levels (Pile, Barnhofer, &
Wild, 2015), and this has important implications. In
the current study, as with previous studies, meaning-
making in the ED was not assessed, and therefore its
potential effects on the results are unknown. For
instance, a conversation with the doctor, where the
patient is reassured that the event was not so bad, and
there are no life-threatening injuries, may be another
way to interrupt trauma memory consolidation, thus
potentially reducing PTSD. Future studies should
include this type of interruption as a comparison
intervention.

No differences were found between the study
groups regarding the amount of opioids administered
in the ED; however previous studies have shown
confounding results regarding the effects of opioids
on PTSD development (Mouthaan et al., 2015; Usuki
et al., 2012), and future studies should consider
opioid use in the ED as an exclusion criteria or a co-
variant.

The current study had several important limita-
tions. Firstly, the small sample size means that the
study was underpowered, and therefore any signifi-
cant differences will not have been detected (Cohen,
1988).

The sample was 75% male, which might impact
PTSD development rates, although previous studies
from this ED population have consistently found no
gender differences for PTSD development (Freedman
et al., 2002; Shalev & Freedman, 2005). Additionally,
no data were kept regarding the number of potential
participants who refused to take part; thus potentially
this sample may not represent the total population.
The study used a desktop computer, with an extre-
mely large high-resolution screen. Although partici-
pants reported feeling as if the environment was real,
it is possible that the use of a VR helmet would better
replicate the results found with Tetris. A direct com-
parison between Tetris and VR is also important.
Additionally, the costs of VR hardware and software
may mean that it is less cost-effective than an easily
purchased game such as Tetris. Related to this, it is
possible that 10 minutes is an insufficient dose, and
that a longer duration exposure to the semi-
immersive visuospatial task may be more effective at
preventing memory consolidation. Given the high
rates of natural recovery following exposure to
a traumatic event, the use of a control group, without
an intervention in the ED, is essential; however,
a control condition that is given a neutral task may
be more appropriate. This study was carried out
before DSM5 was published and should be replicated
with more up-to-date measures (e.g. PCL5 (Blevins,

Weathers, Davis, Witte, & Domino, 2015)). The
exclusion of participants with past and current
PTSD is important in prevention studies but may
exclude those likely to require treatment.

This pilot RCT shows that interrupting memory
consolidation in the ED in the first few hours follow-
ing a traumatic event is an acceptable and achievable
aim, and adds to the small literature of RCTs carried
out in this timeframe. The results presented here do
not indicate successful secondary prevention of
PTSD, however given the theoretical and analogue
studies on which this trial was based, it is important
to replicate. Future studies should explore the impact
of the differences in methodology, including the dose
of the visuospatial task, type of task (e.g. Tetris vs
VR), type of VR (semi-immersive vs. fully immersive)
and the activation of a traumatic memory.
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