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ARTICLE INFO ABSTRACT
Keywords: Addressing the mental health needs of healthcare staff exposed to psychologically traumatic events at work
COVID-19 during the COVID-19 pandemic is a pressing global priority. We need to swiftly develop interventions to target
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Intrusive memories
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Randomised controlled trial

the psychological consequences (e.g., persistent intrusive memories of trauma). Interventions for healthcare staff
must be brief, flexible, fitted around the reality and demands of working life under the pandemic, and repeatable
during ongoing/further trauma exposure. Intervention delivery during the pandemic should be remote to miti-
gate risk of infection; e.g., here using a blend of digitalized self-administered materials (e.g., video instructions)
and guided (remote) support from a researcher. This parallel groups, two-arm, randomised controlled trial (RCT)
with healthcare staff working during the COVID-19 pandemic is the first evaluation of whether a digitalized form
of a brief cognitive task intervention, which is remotely-delivered (guided), reduces intrusive memories.
Healthcare staff who experience intrusive memories of work-related traumatic event(s) during the COVID-19
pandemic (>2 in the week before inclusion) will be randomly allocated (1:1) to receive either the cognitive
task intervention or an active (attention placebo) control, and followed up at 1-week, 1-month, 3-months, and 6-
months post-intervention. The primary outcome will be the number of intrusive memories reported during Week
5; secondary and other outcomes include the number of intrusive memories reported during Week 1, and other
intrusive symptoms. Findings will inform further development and dissemination of a brief cognitive task
intervention to target intrusive memories.

1. Introduction health of healthcare staff exposed to psychological trauma at work [1].

Repeated trauma exposure may have serious psychological conse-

The COVID-19 pandemic highlights the global need for scalable and quences including symptoms related to posttraumatic stress. Brief in-
remotely delivered psychological interventions to protect the mental terventions targeting such symptoms are needed.
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Intrusive memories are common following traumatic events: they are
repetitive, come to mind involuntarily, comprise primarily visual mental
images, and typically contain ‘worst moment’ scenes (‘hotspots’) of the
trauma. Intrusive memories can be distressing in their own right [2] and
impair functioning (e.g., concentration [3]). They comprise a core
feature of posttraumatic stress disorder (PTSD) [4]. Before the
pandemic, intrusive memories of work-related traumatic events have
been reported in a high proportion of emergency nurses [5]. During the
pandemic, high and increased levels of symptoms related to PTSD have
been documented in healthcare workers globally [6-9], e.g. 40% of ICU
staff [9]. PTSD symptoms have been linked to impaired work func-
tioning [10], job termination [11], and burnout [12]. Whilst
empirically-supported treatments for PTSD exist, we lack
evidence-based interventions suitable for individuals experiencing
ongoing/recurrent trauma (such as healthcare staff), as well as in-
terventions targeting specific symptoms [13]. Intrusive memories pro-
vide a target for early intervention [2,14].

Our early laboratory studies informed the development of a brief
cognitive task intervention to reduce intrusive memories after trauma
[16]. It is an imagery-competing task intervention, designed to target
intrusive memories on the basis that they predominantly take the form
of visual mental images (e.g., the sight of a tube by a hospital bed). The
task includes a brief memory reminder cue followed by Tetris gameplay
(at least 20 min, with instructions to employ ‘mental rotation’), along-
side monitoring the target symptom. As we have outlined elsewhere
[17], in the intervention the content of the specific intrusive memory
must be made active in memory using a retrieval cue (e.g., by selecting
one image at a time from an individual ‘hotspot’ list of intrusive mem-
ories and briefly visualizing/‘seeing’ it in the mind’s eye). Following
activation, we predict that engaging in a visuospatial task during a
critical time window will compete for working memory resources with
the visual mental imagery component of the specific intrusive memory,
and thus interfere with and limit its re-storage, and in turn reduce the
occurrence of intrusive memories of the specific ‘hotspot’.

This prediction is consistent with the findings of dual-task experi-
ments, which indicate that when similar cognitive tasks compete for
shared resources, they interfere with one another and thereby impede
memory processing; e.g., a visuospatial pattern-tapping task interfered
with holding a visual mental image in mind, rendering it less vivid and
emotional, whereas counting numbers aloud did not [18]. Such a
dual-task capacity limitation provides an advantage by which to limit
resources allocated to a maladaptive intrusive, image-based memory.
Accordingly, a visuospatial task (such as playing the computer game
Tetris using mental rotation) performed when the specific memory is in
mind (via selection from the list of intrusive memories) should interfere
with visual memory restorage (when the memory is modifiable), and
thereby reduce the number of subsequent intrusions.

Relative to control, an earlier form of our brief cognitive task inter-
vention (delivered by a researcher in person) prevented intrusive
memories when delivered soon following traumatic birth [19] and
motor vehicle accidents [20]. Adapted for older trauma, the interven-
tion reduced the number of intrusions in case series including in-patients
with complex PTSD [21] and refugees [22], and an individual with bi-
polar disorder [23].

We recently conducted feasibility [24] and pilot [25] studies of this
brief cognitive task intervention with patients admitted to the Emer-
gency Department (ED) in Sweden. The intervention resulted in 48%
fewer intrusions relative to control at Week 1, and 90% fewer at Week 5
[25]. After commencing an RCT with ED patients (terminated due to the
COVID-19 pandemic [26]) and on hearing healthcare staff’s calls for
interventions, we swiftly modified study procedures for remote delivery
to healthcare staff working during COVID-19 [27], acknowledging their
urgent need [1].

Given the demanding working lives of healthcare staff, interventions
may have most benefit if they are brief, flexible, simple, and allow
subsequent self-administration (i.e., are repeatable during ongoing/
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further trauma exposure). During the pandemic healthcare staff were
working more (and longer) shifts than usual, and thus had less flexibility
and less time for appointments. They faced multiple additional chal-
lenges, including the sheer burden of work, the need to wear personal
protective equipment (PPE), a lack of breaks, and difficulty finding a
private space to talk or to access resources such as desktop computers.
Accordingly, we adapted this intervention to be brief (one main guided
session), require minimal contact with researchers, and for delivery on
the user’s own smartphone at a time and place suitable to each partic-
ipant. We created flexibility in the timing of phone calls with researchers
(including evenings/weekends), and in how data were collected, and
participants did not need to book multiple sessions or travel to attend
appointments. These adaptations were made after consultation with
healthcare staff collaborators, and also informed by small scale pilot
work [15]. Specifically, we piloted a remotely-delivered and guided
blended digitalized form of the intervention with three nurses experi-
encing intrusive memories during COVID-19 [15]. All three reported
zero intrusions during Week 5; study procedures were feasible and
acceptable.

The current trial with healthcare staff who experienced work-related
traumatic events during the ongoing pandemic will evaluate whether a
form of the brief cognitive task intervention reduces the number of
intrusive memories compared to attention placebo control. For the first
time, both will be delivered in a digital (blend of digitalized materials)
and remotely-delivered form guided by researchers, with the aim of
fitting study procedures around the challenges of healthcare staff’s
working lives under the pandemic. Both groups will complete daily
digital intrusion diaries (symptom monitoring) at Week 0, Weekl and
Week 5. Primary outcome is the number of intrusive memories during
Week 5 post-intervention, with follow-ups at 1-week, and 1-, 3- and 6-
months.

2. Materials and methods
2.1. Design

This intervention study is a parallel-groups, two-arm randomised
controlled trial (1:1 allocation ratio) comparing a brief cognitive task
intervention in its first digital (using a blend of digitalized materials) and
remotely-delivered (guided) form with an attention placebo control in
reducing the number of intrusive memories during Week 5 post-
intervention. After a telephone assessment to determine eligibility for
inclusion in the study (before randomisation), all participants will
complete a baseline diary daily for seven days (intrusive memories diary
Week 0). On Day 1, participants will complete baseline questionnaires
(including demographic information and trauma history) before ran-
domisation. The primary outcome (number of intrusive memories) will
be assessed during Week 5 post-intervention. See Table 1 for an over-
view of the schedule of assessments for secondary and other outcomes. A
measure of adverse events will be completed at all follow-ups.

Owing to the COVID-19 pandemic and risk of infection, all assess-
ments/data collection will take place using remote/digital means rather
than in-person. Data collection methods will be adapted to suit partici-
pant preference (e.g., format: self-assessment forms in an electronic
format - via smartphone or computer - or paper sent via post; frequency:
the frequency of prompts to assess the number of intrusive memories per
week can be adapted to participant preference, between four per day to
one per week). Possible methods for the digital meetings with research
personnel include telephone or video call. Baseline assessment and
guided delivery of the single session intervention (or control task) will
be conducted remotely using a blend of digital tools and guided (remote)
support from a researcher. After the guided session the intervention can
be self-administered and participants will be encouraged to use it
independently. Optional self-administered booster sessions can be con-
ducted by the participant (self-guided), with the option of remote
researcher support (researcher-guided).
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2.1.1. Hypotheses

Our primary hypothesis is that participants in the intervention arm,
relative to those in the (attention placebo) control arm, will report fewer
intrusive memories in the diary during Week 5 post-intervention. Our
secondary hypotheses include that participants in the intervention arm,
relative to those in the control arm, will report fewer intrusive memories
during Week 1 and lower levels of intrusive symptoms (measured by the
IES-R intrusion subscale and Posttraumatic Stress Disorder Checklist 5).

2.2. Eligibility criteria

To be eligible to take part in the study, participants must: be aged 18
or over, have carried out clinical work during the COVID-19 pandemic in
hospital and care facilities (e.g., ICU, ambulance, intermediate care,
ward) and experienced at least one traumatic event in relation to their
clinical work during the pandemic. The traumatic event/s must satisfy
the DSM-5-PTSD Criterion A definition of trauma (i.e., exposure to
actual or threatened death, serious injury, or sexual violence by
“Directly experiencing the traumatic event(s)" or “Witnessing, in person,
the event(s) as it occurred to others™), and must have occurred since the
start of the COVID-19 pandemic. Participants must also report dis-
tressing intrusive memories of this event, and have experienced at least
two such intrusive memories in the previous week. Participants must
also be able and willing to briefly write down these memories (without
going into detail).

In line with our previous research with patients in the ED, partici-
pants must also report a full memory of the traumatic event, be alert and
orientated, have access to an internet enabled smartphone and sufficient
mobility to use it, be fluent in spoken and written Swedish, be willing
and able to provide their informed consent and complete study pro-
cedures, and be willing and able to be contacted whilst the study is
ongoing. Any individuals who lost consciousness for >5 min in relation
to the traumatic event or who were intoxicated during the traumatic
event will be excluded.

Receiving other care or interventions during the trial is allowed
during participation.

2.3. Recruitment

The study will be advertised via posters and information materials
posted in health care facilities in Sweden, digital hospital resources,
social media, a study webpage, newspapers and other channels sug-
gested by healthcare staff. Local networks at different healthcare facil-
ities in Sweden have agreed to support recruitment by advertising the
study to staff. Posters and flyers will be placed on hospital noticeboards
and will include links to a study webpage with study information. A
potential barrier for recruiting the sample for this RCT could be the
heavy burden placed on healthcare staff during the pandemic (e.g.,
working extremely long/additional shifts, overtime, few or no days off,
fatigue), which could prevent them from engaging in a research study.
Thus, recruitment materials will be refined and optimized, if necessary
(e.g., design of study website; in addition to digital materials, using
paper recruitment posters when pandemic conditions allow).

Potential participants will be able to sign-up to take part by con-
tacting the research group via a study-specific email address. The re-
searchers will then contact prospective participants by telephone in
order to answer any questions, provide further information about the
study as necessary, conduct the eligibility assessment, and obtain digital
written (scanned paper) or verbal (audio-recorded during phone call)
and informed consent (see Appendix 1 for participant information and
informed consent sheet). For more detail about the informed consent
procedures, see section 5, Ethical Considerations.

2.4. Randomisation and concealment

Randomisation will take place on Day 1 after participants have
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completed baseline assessments and immediately before the interven-
tion/control session is scheduled. Participants will be randomised to
either the intervention or control arm by a randomisation tool (from
SMART-TRIAL, the electronic platform used for study procedures/data
collection), which uses permuted block randomisation with random
blocks of the size 2-10. The pseudorandom number generator is from
https://www.npmjs.com/package/seedrandom (see help. smart-trial.co
for further details). Randomisation will be computerised and automated
to ensure allocation concealment, and participants will be enrolled into
the assigned condition by the researchers in the electronic platform.

Participants will not be informed as to whether they have been
allocated to the intervention or control condition, or about the nature of
the two conditions. That is, the participant information statement will
only explain that two different tasks will be compared in the study,
without revealing that one is an attention placebo task. In addition,
participants will only be given details of the condition to which they are
allocated. Owing to the nature of the intervention, the researcher
administering the intervention cannot be blind to condition. The data
analysts will be blind to participant condition (i.e., groups will be
labelled only as ‘A’ and ‘B’ in the analysis data file) and any blinding
breaks will be reported.

2.5. Intervention/control procedures

2.5.1. Both conditions: information and baseline symptom monitoring in a
diary (Week 0)

Via remote researcher guidance as well as two brief animated videos
(accessed through links leading to an external website where the videos
are stored), participants in both conditions will receive information
about the target symptom (intrusive memories, animated video, 2:25
min) and information about how to monitor and report this symptom
(animated video, 1:50 min). They will be asked to complete a digitalised
intrusive memory diary in the electronic platform SMART-TRIAL [28]; i.
e., monitor the occurrence of any intrusive memories during Week 0 (see
2.6.3).

2.5.2. Both conditions: baseline assessment, randomisation and digitalized
study materials/instruction videos (Day 1)

After completing the diary and baseline assessments (data collected
remotely/digitally, e.g., computer or smartphone, via a secure platform
[28]), participants will be randomised to the intervention or control
task. Both tasks will be administered remotely; i.e., in a blended digi-
talized form with remote researcher support. That is, for the first time,
study procedures will be delivered in a digitalized form and participants
will be required to navigate between various guided online components.
These include instructions and assessments presented in the electronic
data collection platform SMART-TRIAL, links to instructional videos
(both animated videos [27] and recorded videos of a researcher
providing verbal instructions), and external websites to access the
intervention/control task on the participant’s phone (see section 2.6.3
and 2.6.4). Both groups will answer brief quiz questions in the electronic
platform SMART-TRIAL after they have watched the videos (e.g., about
what they are instructed to do during the task), in order to reinforce
their understanding of how to complete the study procedures. The
researcher aims to be present on phone/video call for the full duration of
the initial dose of the intervention/control task session to promote
adherence, clarify and answer questions that may arise and guide par-
ticipants through the session, and provide guidance as necessary
regarding how to navigate the various digital interfaces (secure elec-
tronic platform, videos accessed via links, websites etc.).

2.5.3. Intervention condition: first dose of the intervention is guided with
researcher support (Day 1)

The first intervention session will be guided remotely by a trained
researcher and includes the following three components: (1) A brief
memory reminder cue; (2) engaging in a visuospatial interference
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task for at least 20 min; and (3) actively using ‘mental rotation’
during the gameplay.

First, participants will be given information about the intervention
and how it should be carried out (video of a researcher, 1:51 min,
researcher available for questions/clarifications). They will be informed
that the target image of the traumatic event needs to be active in
memory before gameplay, and that they need to play the game in a
particular way (i.e., using mental rotation).

List of intrusive memories — memory reminder cue procedure. Then,
participants will watch a video of a researcher (2:03 min) explaining
how to complete a list of their intrusive memories which involves briefly
describing ‘what they see’ when they experience each intrusive memory.
This element will be guided by a researcher who will also ask the
participant to write a brief description of each memory (e.g., ‘face of a
patient who cannot breathe’) into the electronic data collection plat-
form, one image at a time until each intrusive memory has been
described. At no stage will participants be asked to describe the trauma
in detail. Participants will then be asked to choose one intrusive memory
from their list and gently bring that target image to mind; i.e., focus
briefly on one intrusive image so that it becomes active in working
memory as a visual mental image.

Tetris gameplay with mental rotation and recap. After this memory
reminder cue procedure, participants will watch an animated video
explaining how to play Tetris using mental rotation (2:43 min, accessed
via a link in the electronic platform leading to an external website where
the video is stored). They will then access the game Tetris® (either by
clicking on a link in the electronic platform or by inserting www.tetris.
com in the web browser of their smartphone), skipping any advertise-
ment that comes up in this free version of Tetris, and adjusting the
settings to ‘ghost piece off’ (c. 2-3 min). Participants will then be
encouraged to play the game for at least 20 min, whilst actively using
‘mental rotation’ throughout the gameplay, i.e., planning ahead and
visualizing in their mind’s eye how to rotate and move upcoming Tetris
blocks to fit them into a horizontal line. During gameplay, the researcher
will provide support as needed and monitor the time spent playing.

After gameplay, participants will watch a final animated video (1:37
min, accessed via a link in the electronic platform leading to an external
website where the video is stored) which re-caps the procedure and
includes an illustration of what is happening in the brain [29] during the
task. This information is included to provide participants with a re-cap
on what they have done during the session and - in keeping with the
approach of established psychological interventions (e.g., cognitive
behaviour therapy) - to provide participants with a rationale for the
intervention, and some brief information about the hypothesized
mechanisms. Further, the video re-emphasizes that it is important to use
mental rotation when playing Tetris, as mental rotation can be one of the
more difficult aspects of the gameplay instructions to grasp. That is,
participants are reminded that they should imagine the upcoming blocks
in their mind’s eye (rather than just focus on the single block entering
the game and simply swiping as they might usually do). The video
highlights where in the brain the process of mental rotation happens.
Overall, this last video aims to help participants remember the rationale
for and components of the intervention that they can use later in a
self-administered booster.

Explanation of booster sessions for persistent intrusions or for different
intrusions on the list. After the first ‘dose’, the intervention can be
repeated independently for the remaining intrusive memories on the
participant’s list, and/or if the targeted memory were to persist. Thus, in
this last phase of the guided session, the researcher will explain how to
use the intervention in a self-administered way; e.g., encourage partic-
ipants to use it after they experience an intrusive memory in daily life (i.
e., when an image comes to mind involuntarily) if it is convenient to do
so. It may be the case that in many instances, it is not feasible for par-
ticipants to use the intervention immediately after experiencing an
intrusion (e.g., if they are at work). Accordingly, another option for
participants who experience persistent intrusions would be for them to
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find a more convenient time when they can deliberately bring the
intrusive image to mind (via the memory reminder cue procedure).
Whether the memory is involuntarily or deliberately retrieved, partici-
pants will be encouraged to next play Tetris with active mental rotation
for at least 20 min continuously. They are not expected to do the task
procedure each and every time they have an intrusion, rather it is par-
ticipants’ choice as to how they can flexibly fit boosters into their daily
life. We also note that the intervention is to be conducted once for each
different intrusive memory (i.e., from participants’ list of intrusive
memories) — thus if the same memory intruded 10 times, the booster
would be done once. However, if two different memories intruded, two
boosters would be needed. If a given memory continues to persist, then a
booster could be done again. Participants can also receive researcher-
guided ‘Booster doses’ (i.e., with remote researcher support, see 2.6.5).
Duration of the intervention. The guided intervention task procedure
conducted with researcher support will be approximately 25 min in
duration; when self-administered the intervention takes c¢. 20 min.

2.5.4. Control condition: first dose of control task is guided with researcher
support (Day 1)

As per the intervention condition, the first session will be guided
remotely by a trained researcher. Participants in the control condition
will be instructed to listen to a podcast with neutral content about
theoretical aspects of philosophy (the episode ‘Vagen till en svensk
filosofi’ of the podcast ‘Filosofiska Rummet’ [30], accessed either by
clicking on a link in the electronic platform or by inserting www.sverige
sradio.se/avsnitt/1073596 in the web browser of their smartphone) for
at least 20 min. They will watch a video of a researcher describing the
task (0:53 min), i.e., to listen uninterrupted to the podcast for at least 20
min and focus on what is being said. Participants will be told that they
can continue listen to the episode on their own later on. They will then
receive information about how to access the podcast audio file. The
researcher will provide support as needed and will monitor the time
while the participant is listening to the podcast. This comparator was
chosen based on pilot work [25] and is intended to match the inter-
vention condition for attention demands, expectation effects, delivery
device (smartphone), time spent with the researcher, as well as the need
to navigate the blended digital materials (electronic platform and links
to external websites) in this remote setup.

2.5.5. Booster procedures

Participants in both conditions will be informed that they can contact
the research team at any time during the study; thus, will have the op-
tion to e.g., ask the research team for researcher-guidance, including
advice about the repeated use of the task procedure, or to ask any other
questions they may have about the study procedures. In the first
researcher-guided session, participants in both conditions will be
informed that they can repeat the task procedure on their own (i.e.,
option for self-administered booster doses).

Participants in both conditions will be asked to monitor the number
of intrusions they experience in the week following the first session (i.e.,
Week 1 diary) and can receive reminders from the research team if they
stop filling in the diary (see 2.6.6).

As described above (see 2.6.3), participants in the intervention
condition will be encouraged to repeat the intervention if they experi-
ence persistent intrusive memories. They could do this in two ways —
either (a) use the gameplay task procedure directly after experiencing an
intrusion, or (b) as the former is not always practical in daily life, they
could set aside a time to do the intervention by deliberately recalling the
specific memory that is persistent (i.e., gently bring to mind the image
that had intruded) and then complete the gameplay task procedure.
Monitoring of intrusive memories in the diary is a means by which the
participant can notice whether a booster session may be useful.

Participants in the control condition will not be given instructions to
repeat the task if they experience an intrusive memory. On balance, we
did not consider it justified at this stage in the research to (after a first
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session) ask healthcare staff during the pandemic to engage in a task
hypothesized to be non-active but potentially time consuming.

For participants in the intervention group only, ‘boosters’ (self-
administered or researcher-guided) can be initiated by the research
team. Researchers will monitor incoming diary data in the intervention
condition during Week 1. In the event that a participant continues to
report persistent intrusive memories after the initial intervention ses-
sion, the researcher will contact the participant to:

1) ask them if the intrusion/s was/were from the most recently targeted
image (i.e., the image selected in the first guided sessions with the
researcher or in a self-administered booster); or a non-targeted
image.

If it was a non-targeted image, the researcher will: 2) encourage the
participant to use the intervention on their own as soon as possible for
this and all remaining non-targeted images (i.e., ‘SMS contact’, see
below).

If it was a targeted image, the researcher will: 3) either offer the
participant a ‘Full researcher-guided booster’, ‘Phone contact’, or ‘SMS
contact’ (see below for more details).

In the current trial, we distinguish between three different types of
‘booster’ approaches:

1) ‘Full researcher-guided booster’ - phone contact between participant
and researcher during which the full intervention procedure from
Day 1 is repeated, i.e., bringing the target image to mind and at least
20 min of gameplay with mental rotation.

2) ‘Phone contact with researcher’ - phone contact between participant
and researcher during which they together explore any difficulties/
problem-solve around things that might have made the interven-
tion/booster less effective (e.g., the intrusive image was not clear
enough in the mind’s eye before the gameplay task; the intrusive
memory was not one image but consisted of several discrete visual
images and needs to be repeated for each of those; how to engage in
mental rotation). After exploring corrective information, the call will
end (e.g., after approx. 15 min) and the participant can repeat the
intervention procedure self-guided at another time convenient to
them.

3) ‘SMS contact with researcher’- a brief SMS from the researcher
encouraging the participant to do a self-administered booster dose
(without researcher guidance) for any images that still intrude, one
image at a time and practical information about how to repeat the
intervention (e.g., how to access the game; timings).

2.5.6. Both conditions: completion of daily diary (Week 1 and 5) and
follow-ups

Participants in both conditions will be asked to complete an intrusive
memory diary and monitor the occurrence of any intrusive memories
each day during Week 1 (secondary outcome) and Week 5 post-
intervention (primary outcome). Participants will be asked to record
the number of intrusive memories they experience each day during the
week and to record zero if they did not experience any intrusions. The
diary in the electronic platform is accessed via a link received by SMS or
email (see 3.1).

Once they have completed the diary for each monitoring period (i.e.,
on the 7th day of each diary week), participants will be asked to provide
overall ratings of intrusion vividness, intrusion-related distress and the
extent to which intrusive memories affected their concentration during
the past week. They will also be asked how many days, as well as
nightshifts, they have worked during the previous week. Additionally, at
the end of the Week 5 diary, participants will be asked if they can give an
example of (a) how a specific intrusive memory has had a negative
impact on their functioning, and (b) if a specific intrusive memory has
reduced in number, how this has had a positive impact on their
functioning.

Contemporary Clinical Trials Communications 26 (2022) 100884

Incoming diary data will be monitored by a researcher approxi-
mately once a day. Participants in both conditions will be contacted as
necessary (e.g., if they cease to complete the digital diary to provide
support regarding how to use it).

Participants in both conditions will complete secondary and other
outcome measures and note the occurrence of any adverse events on day
7 (1-week). Follow-up measures will also be administered at 1-month, 3-
months, and 6-months post-intervention. Data will be collected
remotely/digitally (e.g., computer or smartphone) via a secure platform
(i.e., SMART-TRIAL [28]). To promote participant retention and data
collection, we will be flexible regarding the mode of collection of
outcome measures (i.e., we include the option to collect them via tele-
phone, SMS, or on paper if necessary), guided by participant preference.

Approximately a week after completing the primary outcome, par-
ticipants in the intervention condition will receive a feedback letter
thanking them for their participation and including a summary of the
number of intrusions they reported at Week 0, Week 1 and Week 5. The
letter will also remind participants that they can continue using the
intervention if they experience intrusive memories, will include a brief
note about the upcoming follow-up assessments, and inform participants
that they can contact the research team if they would like to read the
publication resulting from the study. Participants in the control condi-
tion will receive a similar feedback letter but without their intrusion
data or a reminder to continue to use the task. Following an ethics
amendment part way through the study, all participants will also be
offered a voucher to reimburse them for their time and participation in
the weeks after completing the primary outcome. At the end of the
study, participants in both groups will also receive a standard letter to
again thank them for their participation and provide them with infor-
mation about publicly available mental health resources, should they
wish to seek support.

2.6. Training to deliver the intervention and intervention fidelity

At the commencement of the study, research personnel had already
been trained to deliver the intervention in-person (i.e., in previous
studies) (AG, MK) [22,25]. This training was provided by the originator
of the protocol (EH) to MK, and MK then trained AG. MK is a senior
investigator with more than three years’ experience in delivering the
intervention and training on it.

Adaptations specific to this study required additional peer training
within the study team, including for remote and blended digital delivery
(rather than in-person delivery), tailored for this study population
(health care staff working in the pandemic) [15].

New research personnel (i.e., who join the research team once the
study has commenced) will receive extensive training on all aspects of
protocol delivery and a focus on guiding participants through the digi-
talized study procedures. Although most of the instructions and infor-
mation provided to participants is delivered via prerecorded videos and
written instructions in the electronic data collection platform, none-
theless the researcher needs to be able to answer questions and provide
individual guidance, both in the first session and in the event of later
booster contact.

The content of the training includes the theoretical rationale for the
intervention, the components of the intervention, practical aspects of
delivering the intervention and control task, how to do boosters, and
how to obtain primary outcome data.

The format of training includes informational PowerPoints and an
online training course about the intervention developed by the research
team, role plays with peers/trainers, real-time/in vivo observations and
feedback.

The training will be assessed by competency assessments (conducted
by MK) of trainee role plays of intervention delivery, after which MK will
provide detailed feedback until the trainee has demonstrated competent
delivery of all components of the intervention. Competency in roleplays
will be assessed using a rating scale adapted from the Cognitive Therapy
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Scale — revised [CTS-R; 311, operationalized as a score of at least 4 on
each rating of the scale in both intervention and control conditions. MK
will also observe each trainee’s first c. four cases, and provide reflective
feedback.

Throughout the study, supervision will be provided by EH to MK, or
by MK to AG/new trainees to maximize adherence to protocol, trou-
bleshoot difficulties, and reflect on how to adapt flexibly to the needs of
each specific case. Individual supervision will be given either in real
time (e.g., during a participant session) or soon after (on a case-by-case
basis), and to prepare for a booster (e.g., looking at the pattern of
incoming data together). Ongoing group supervision includes fort-
nightly peer supervision in a group format led by EH with LS. This in-
cludes discussion of cases and learning points with other researchers
involved in related studies.

For the components of the procedure delivered by the researcher,
fidelity to the protocol will be checked. Specifically, with participants’
consent, phone calls between the researchers and participants can be
audio-recorded. An independent researcher (who is not involved in the
trial) will rate a random selection (c. 10%) of these recordings for pro-
tocol adherence, using a checklist based on a detailed study protocol that
specifies each step of the procedure.

3. Outcomes
3.1. Primary outcome

The primary outcome measure is the number of intrusive memories
of traumatic event(s) reported in the diary daily during Week 5 (i.e., for
7 days, from Day 29-35 post-intervention). Participants will receive four
links per day (via SMS and email) to record their number of intrusions
for morning, afternoon, evening and night respectively, via the elec-
tronic platform SMART-TRIAL, starting four weeks after the interven-
tion (i.e., Day 29 post-intervention). Participants will be asked ‘How
many intrusive memories did you have during the morning/afternoon/eve-
ning/night’ and will be presented with a drop-down menu of 9 possible
responses (i.e., ‘0°, ‘1°, ‘2°, ‘3, ‘4’, ‘5°, ‘6°, ‘7°, ‘more than 7’). If a
participant selects ‘more than 7°, they can manually enter any number
higher than 7.

The link will include a brief description of what intrusive memories
are, and the following instructions about how to monitor their occur-
rence in the diary:

‘Intrusive memories are IMAGES from a traumatic event that pop sud-
denly into your mind, when you DO NOT WANT them to. (They are NOT
the same as deliberately choosing to think about the event or thinking
about it in words.) Please record EVERY intrusive memory you have had -
even if it is the same one popping up several times. If you did not have any,
please CHOOSE 0.’

In addition to this brief description, participants will receive more
detailed instructions prior to commencing the diary (e.g., in an animated
information video about the symptom ‘intrusive memories’, 1:50 min,
and via guided researcher support, see also 2.6.1). The diary has been
employed in feasibility and pilot work for the current trial in electronic
form (i.e., in the SMART-TRIAL platform) [15], as well as in previous
work conducted by the group in pen-and-paper form [20]. We note that
analysis of the primary outcome will seek to take into account baseline
scores, which may be highly variable across participants.

3.2. Secondary outcomes

3.2.1. Number of intrusive memories of traumatic event(s) (during Week
0 and Week 1)

Number of intrusive memories of traumatic event(s) reported in a
diary daily during Week 0 and Week 1 (as per the primary outcome).
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3.2.2. Impact of Event Scale - revised (IES-R), intrusion subscale [32]

Self-report measure that assesses subjective distress after a traumatic
event (with reference to study event[s]) in the last week. We will
administer the intrusion subscale (8-items). Items are rated on a 5-point
scale from 0 (“not at all”) to 4 (“extremely”) and summed; a higher score
indicates worse outcome. The IES-R possesses high internal consistency
(x = 0.96) as well as high agreement with other measures of post-
traumatic stress symptomatology e.g., the PTSD Checklist (r = 0.84)
[33]. The IES-R intrusion subscale has been a focus of our previous work
[20,25].

3.2.3. Impact of Event Scale - Revised (IES-R), avoidance subscale [32]

Self-report measure that assesses subjective distress after a traumatic
event (with reference to study event[s]) in the last week. We will include
the avoidance subscale (8-items). Items are rated on a 5-point scale from
0 (“not at all”) to 4 (“extremely”) and summed; a higher score indicates
worse outcome.)

3.2.4. Posttraumatic Stress Disorder Checklist 5 (PCL-5), short version
[36]

The PCL-5 short version includes 8 items assessing PTSD symptoms
in the last month (or in the last week-at 1-week follow-up) [36]. Items
are rated on a 5-point scale from O (“not at all”) to 4 (“extremely”). Total
scores range from O to 32; higher scores indicate greater severity. The
PCL-5 short version has an extremely high correlation with the original,
accounting for 94.1% (r = 0.97) of the variance in the original 20-item
validated PCL-5 version [36]. It has been specifically recommended for
remote digital assessment after trauma [37].

3.2.5. Self-estimated intrusion frequency to explore convergence with diary
measure

3.2.5.1. Intrusion Questionnaire (IQ) - frequency item [47]. A single item
measuring the frequency of intrusive/unwanted memories of the trau-
matic event(s) in the previous week, on a 7-point scale ranging from
“never” to “many times a day”. When applicable, participants are asked
a follow-up question to specify the exact number of intrusions they have
experienced per day.

3.2.6. Characteristics of intrusive memories

3.2.6.1. Intrusion questionnaire (IQ) - characteristics [47]. Five self-rated
items measuring characteristics of intrusive/unwanted memories in the
previous week; specifically: level of intrusion-related distress, nowness,
reliving, disconnectedness and whether different triggers are associated
with the intrusive/unwanted memories of the traumatic event(s). Items
are rated from O to 100; higher scores indicate more distress, nowness,
sense of reliving, feelings of disconnection, and more triggers associated
with the intrusive/unwanted memories. Previous studies that have used
the intrusion questionnaire have included four rating scales: frequency,
distress, vividness, nowness. Retest-reliability for these four scales has
ranged between r = 0.61 and r = 0.72 [48]. Each item is analysed
separately, see Table 1.

3.2.6.2. Distress and vividness of intrusive trauma memories during diary
weeks. Two self-rated items assessing the level of distress and vividness
associated with intrusions (11-point scales, ranging from 0 to 10) rated
within the diary at baseline (Week 0), Week 1 and Week 5; higher scores
indicate higher levels of distress and vividness. Each item is analysed
separately, see Table 1. This measure is referred to as “Characteristics of
intrusive trauma memories” in the Clinical Trials registration.

3.3. Other outcomes and assessments

Other outcomes will include general and occupational functioning,
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as well as the perceived impact of intrusive memories on functioning,
items assessing intervention/control task procedures (e.g., to assess
adherence to protocol) and feedback items to assess acceptability of the
intervention. See Table 1 for an overview of when each measure will be
administered.

3.3.1. Perceived impact of intrusive memories on functioning

3.3.1.1. Self-rated concentration disruption associated with intrusive
memories — level and duration. Rating scale derived from Holmes et al.
(2017) [3]. One item measures the level of concentration disruption
associated with the intrusions (‘How much did your intrusive memories
disrupt your concentration during the previous week?‘) on an 11-point
scale (from O to 10); a higher score indicates greater disruption.
Another item measures the estimate Self-estimated intrusion frequency
to explore convergence with diary measured duration of concentration
disruption of each intrusion (‘When you have an intrusive memory, for
how long does it disrupt your concentration [in minutes]?‘; <1 min, 1-5
min, 5-10 min, 10-30 min, 30-60 min, > 60 min).

3.3.1.2. Concentration and memory difficulties [38,39]. Eleven items
assess the extent of concentration and memory difficulties during the
previous four weeks, using a 5-point scale (1 “Virtually every day” to 5
“Never”). Total scores range from 11 to 55; higher scores indicate less
concentration and memory difficulties.

3.3.1.3. Self-rated impact of intrusive memories on functioning. Rating
scale derived from Iyadurai et al. (2019) [2]. Two items assess the extent
to which intrusive memories have an impact on occupational func-
tioning or daily functioning in other areas of life (e.g., social, housework,
parenting, etc), using an 11-point scale (0 “no impact” to 10 “extreme
impact”) and a free text response field to provide details. Each item is
analysed separately, see Table 1. This measure is referred to as “Self--
rated functioning” in the Clinical Trials registration.

3.3.1.4. Sleep Condition Indicator (SCI-02) [34]. Two items assess sleep
- i.e., participants (i) rate the extent to which they experienced poor
sleep (with reference to the study event(s)) on a 5-point scale (from “not
at all” to “very much”), and (ii) indicate how many nights they experi-
enced sleep problems per week on a 5-point scale (from 0 to 1 nights to
5-7 nights) as used in our earlier work [35]. Each scale is reverse scored
and summed, with a higher total score indicative of better sleep. The
test-retest reliability and intraclass correlation coefficient (ICC) have
been reported as r = 0.68 and ICC = 0.68 respectively [34]. The SCI-02 is
highly correlated with the full eight-item version of the SCI (r = 0.80)
[34]. This measure is referred to as “Self-rated sleep ratings” in the
Clinical Trials registration.

3.3.1.5. Examples of impact of intrusive memories on functioning. Two
bespoke free text response fields which ask participants to provide an
example of how a specific intrusive memory has had a negative impact
on functioning, and if a specific intrusive memory has reduced, how this
has had a positive impact on functioning.

3.3.2. Perceived functioning and social support

3.3.2.1. Social support after traumatic event. One item measuring
perceived social support, asking participants to indicate how much so-
cial support they received after the traumatic event(s), rated on an 11-
point scale (0 “no support” to 10 “a lot of support™).

3.3.2.2. Self-rated health (SRH). One item assessing perceived health on
a 7-point scale (from “very good” to “very bad”) [40]. The scale is
reverse scored, high scores indicate good outcomes.
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3.3.2.3. Questions related to work situation [41]. Three free response
questions (e.g., which type of health care do you work with right now?
(only administered at Day 1) and two free response questions on
whether the work situation changed and if yes, how.

3.3.2.4. Sick leave [41]. Two bespoke items measuring the total num-
ber and the number of full work days on sick leave because of reason for
seeking health care. Higher numbers indicate more sick leave. Each item
is analysed separately, see Table 1.

3.3.2.5. Stress Energy Questionnaire (SEQ), stress subscale [42]. Three
items measuring the number of times participants have felt stressed,
pressured, or tense at work during the previous week on a 5-point scale
(from “never” to “several times per day”). The three items are summed;
higher sum scores indicate higher levels of stress. In a recent study with
nurses, the internal consistency reliability was a = 0.96 [43]. Addi-
tionally, one item measures difficulties in letting go of work-related
thoughts during leisure time (from “very rarely or never” to “very
often or always™) [44], and another question asks whether the above-
mentioned difficulties are due to participants’ intrusive memories
(yes/no response).

3.3.2.6. Moral stress at work [41]. Five items assess how much moral
stress one feels at work, using a 4-point scale ranging from 1 (“strongly
agree”) to 4 (“strongly disagree). All items are summed, with higher
scores indicative of lower levels of moral stress.

3.3.2.7. Scale of Work Engagement and Burnout (SWEBO), burnout sub-
scale [45]. Nine items measuring symptoms of burnout on three sub-
scales: exhaustion, disengagement, and inattentiveness. Items are rated
on a 4-point scale, from 1 (“not at all”) to 4 (“all the time”) and summed;
a higher sum score indicates a higher level of overall burnout. Reliability
scores for the burnout dimension range from r = 0.77 to 0.88 [45].

3.3.2.8. Coping. Two bespoke free response questions assessing partic-
ipants’ perceived coping during the COVID-19 pandemic (i.e., “Based on
your experiences and from your perspective, are there any specific sit-
uations or factors during the COVID-19 pandemic, that you think made
it particularly difficult for you to cope?” and “Based on your experiences
and from your perspective, are there any specific factors which you
think have made it easier for you to, cope with the COVID-19 pandemic
and its consequences?”).

3.3.2.9. WHODAS 2.0. 12 self-rated items assessing functioning in six
life domains: 1) cognition, 2) mobility, 3) personal care 4) relations, 5)
daily activities and 6) participation in society. Each item is rated on a 5-
point scale, from 1 (“none”) to 5 (“extreme or cannot do”) and summed;
a higher sum score indicates worse functioning. An additional three
questions are asked at the end regarding the frequency and impact of
these items. WHODAS 2.0 has shown high internal consistency (o« = 0.83
to 0.92) and adequate construct validity [46].

3.3.3. Other cognitive assessments

3.3.3.1. Appraisals of intrusive memories [49]. Six self-report items
(11-point scale from 0 to 100) measuring appraisals of having intrusions
on two subscales: psychological problems (a« = 0.94) and negative
self-evaluations (o = 0.81) [50]. Items for each subscale are summed,
with higher values indicative of worse appraisals [50].

3.3.3.2. Time Perspective Questionnaire (TPQ) [51]. Eight self-report
items measuring participants’ time perspective on three subscales:
past perspective (a = 0.85 to 0.87), present perspective (« = 0.78 to
0.83), and future perspective (x = 0.71 to 0.75) [51]. All items are rated
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Table 1
Schedule of assessments.
Week 0 Baseline  Task  Week 1- 1- Week 5 5- 3- 6-
Assessments D-7 to D1 D1 1 week month D29 to weeks months months
-1 Dlto7 D8 D29 35 D35 D85 D169
Demographics and participant information
Informed consent X
Inclusion/exclusion criteria X
Randomisation X
Demographics X
Type and number of traumatic event(s) during the COVID-19 X X X X X
pandemic leading to IMs
Time the traumatic event(s) leading to IMs occurred X
Clinical Background X
LEC-5 (prior trauma) X
Primary outcome
Number of intrusive memories of traumatic event(s) in diary X
Secondary outcomes
Number of intrusive memories of traumatic event(s) in diary X X
IES-R intrusion subscale X X X X X
IES-R avoidance subscale X X X X X
PCL-5 shortened version X X X X X

Self-estimated intrusion frequency to explore convergence with diary measure

1Q-frequency X X X X X X
Characteristics of intrusive memories

1Q characteristics - distress X X X X X
IQ characteristics - nowness X X X X X
1Q characteristics - reliving X X X X X
1Q characteristics - disconnectedness X X X X X
1Q characteristics - triggers X X X X X
Distress of IMs during diary week X X X

Vividness of IMs during diary week X X X

Other outcomes and assessments

Perceived impact of intrusive memories on functioning

Concentration disruption from IMs - level X X X X X X
Concentration disruption from IMs - duration X X X

Concentration and memory difficulties X
Impact of IMs on occupational functioning X X X X X
Impact of IMS on functioning in other areas X X X X X
SCI-02 X X X X X
Examples of IM impact (open-ended)* X

Perceived functioning and social support

Social support after traumatic event X X X X X
Self-rated health X X X X X
Questions related to work situation X X X X X
Sick leave X X X X X
SEQ - stress subscale X X X X X
Letting go of work-related thoughts X X X X X
Moral stress at work X X X X X
SWEBO - burnout subscale X X
Coping (open-ended) X

WHODAS 2.0 X
Other cognitive assessments

Appraisals of IMs — psychological problems X X X X X
Appraisals of IMs — negative self-evaluations X X X X X
TPQ — past X X X X X
TPQ - present X X X X X
TPQ - future X X X X X
FSQ - vividness X

FSQ — positivity X

FSQ - perspective X

Assessments related to procedures

Adverse Events X X
Credibility/Expectancy questionnaire

Subjective Units of Distress (SUDS)

List of intrusive memories (only intervention arm)*
Adherence to intervention/control task instructions*
Number of booster sessions delivered by researcher* X

Number of days/nights at work during intrusion diary weeks* X X X

Feedback to assess acceptability and improve materials and procedures for implementation

Feedback questionnaire X

Open-ended feedback questions* X X X X X X

>
P

P XX

Note. *assessments not listed in CTR as they are assessments related to procedures rather than outcome measures or have open ended responses. Abbreviations: IMs =
intrusive memories; LEC-5 = Life Events Checklist for DSM-5, IES-R = Impact of Event Scale — Revised, SCI-02 = Sleep Condition Indicator two-item version, PCL-5 =
Posttraumatic Stress Disorder Checklist for DSM-5, SEQ=Stress Energy Questionnaire, SWEBO=Scale of Work Engagement and Burnout, WHODAS 2.0 = World Health
Organization Disability Assessment Schedule 2.0, IQ=Intrusion questionnaire, TPQ = Time Perspective Questionnaire, FSQ=Future Self Questionnaire.
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on a 5-point scale, from 1 to 5, and summed per subscale; higher values
indicate a greater sense of past/present/future time perspective.

3.3.3.3. Future Self Questionnaire (FSQ), shortened version, based on
[52]. A free response question asking participants to imagine their
future self-identity (e.g., ‘I will be a mother™). Participants will also be
asked to describe a mental image of this identity, and rate the vividness
(from 1 “not vivid at all” to 10 “very vivid™) and positivity (from 1 “very
negative” to 10 “very positive”) of the image. Participants will also rate
the perspective from which they view the mental image (“through own
eyes” or “as if seeing oneself”). Participants will make each of these
ratings twice, to indicate their responses both before and after the
traumatic event(s). Each item is analysed separately, see Table 1.

3.3.4. Assessments related to procedures

3.3.4.1. Adverse events. A free response question in which participants
indicate whether they have experienced any health issues since their last
contact with the study team.

3.3.4.2. Credibility/expectancy questionnaire, adapted from Devilly &
Borkovec (2000) [53]. Before the intervention or control task, partici-
pants will rate the extent to which they consider the intervention/con-
trol task credible via five items, on an 11-point scale (from O to 10). For
example, one item asks participants, “How successful do you think the
task will be in preventing/reducing your intrusive memories?”. All items
will be summed; a higher score indicates greater credibility. The credi-
bility/expectancy questionnaire possesses high internal consistency (a
= 0.84 - 0.85) and good test-retest reliability (r = 0.83) for the whole
scale [53].

3.3.4.3. Subjective units of distress (SUDS). A single item that asks par-
ticipants to rate their current level of distress on an 11-point scale from
0 (“no distress at all”) to 10 (“worst imaginable distress”), to be
completed three times during the intervention/control procedure.

3.3.4.4. List of intrusive memories (only intervention arm). As part of the
intervention, participants will list a brief description of the content of
their intrusive memories in six free response fields. More than six re-
sponses can be entered if necessary.

3.3.4.5. Adherence to intervention/control task instructions. Adherence to
the intervention/control task instructions will be assessed via three
multiple choice items asking participants the most important thing they
did before completing the task, what they mainly focused on during the
task, and the approximate amount of time they spent completing it. An
additional single item asks participants to rate the extent to which they
agree with the statement ‘During the past 20 min, I followed the in-
structions’ on an 11-point scale (from 0 “not at all” to 10 “extremely”).
For the intervention group, two additional items ask participants to rate
the vividness of their trauma memory before playing Tetris, and whether
they turned off “ghost piece” during game play.

3.3.4.6. Number of booster sessions delivered by researcher. The number
of booster sessions delivered by a researcher will be recorded in the
platform, along with the date of each booster session.

3.3.4.7. Number of days/nights at work during week of intrusion mon-
itoring. Two separate items asking participants how many days/nights

they had worked during the previous week.

3.3.5. Feedback to assess acceptability and improve materials and
procedures for implementation

3.3.5.1. Feedback questionnaire about participation. At 1-month follow-
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up, participants will be asked to provide four ratings about the task
they completed (intervention or control): i.e., how simple it was to
complete, how upsetting it was, how acceptable they found it, and
whether they would recommend it to a colleague or friend who hashad a
similar experience, all on a scale of 0 (not at all) to 10 (very much).
Participants will also be asked whether they have done the task on their
own (yes/no; if they say yes they are asked to indicate how many times),
and whether they have received any treatment as a result of the trau-
matic event since they commenced participation in the study (yes/no). If
participants indicate they have received any treatment, they will be
asked to describe it. Participants will also be asked if they have told
others (e.g., friends, colleagues) about the task (yes/no), and also asked
if they have any other comments.

3.3.5.2. Open ended feedback questions. After completing their
randomly assigned task on Day 1, participants will complete five free
response questions about the feasibility of the task, the instructions, and
their experience of doing the task. Additionally, at each follow-up time
point, participants will be asked to provide any comments they have
about the study procedure, or indicate how the study could be improved
in the future.

3.4. Adverse events

We will screen for adverse events (at 1-week, 1-month, 3-month, and
6-month follow-ups) using a brief self-report form (‘Have you had any
health problems since the last contact’ [yes/no], if yes is answered:
‘Briefly describe which:) used by our local clinical trials unit (KTA).

Any adverse events reported (whether spontaneously reported by the
participant to study personnel or during follow-ups in the electronic
platform SMART-TRIAL) will be registered in an adverse event log.
Adverse events will be classified as serious or not. Adverse events will be
assessed for severity (mild, moderate or severe) and relationship to
intervention (not related, unlikely, possible, probable, definite) by the
Principal Investigator. Any actions taken will be logged.

3.5. Monitoring of additional treatments

Participants will be asked at baseline whether they have ever been
diagnosed with and have ever received treatment for any mental health
problem/s (including depression, anxiety or PTSD).

At one-month follow-up participants will be asked (on the Feedback
Questionnaire about participation) whether they have received any
treatment since they did the task for the first time (e.g., psychological
treatment or medication) because of the traumatic event/s. If partici-
pants indicate they have received treatment, they will be asked to pro-
vide details in an open-ended response.

4. Statistical considerations
4.1. Data analysis

This is a between-subjects design in which we are interested in
between-group comparisons post-intervention. The primary outcome
(number of intrusive memories) is based on count data, which is not
typically normally distributed [54]. We expect large variability in the
number of intrusive memories reported across participants, which may
also vary as the pandemic progresses, and we seek to take into account
baseline rates.

Main analyses will be based on intention-to-treat; i.e., will utilize
available data from all randomized participants. A statistical analysis
plan (SAP) will be preregistered (e.g., on the Open Science Framework,
OSF) prior to data analysis. The statistician conducting the analyses will
be blind to condition (e.g., groups will be labelled only as ‘A’ and ‘B’ in
the analysis data file). Analyses will be conducted in appropriate
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statistical software and we aim to make data analysis code publicly
available (e.g., on the OSF).

Corrections for multiple testing are not required for the primary
outcome, which includes only one comparison at a single time-point. We
also plan to explore data such as participants’ qualitative responses
regarding their experience in the study and impressions using the
intervention/control task. Numerical outliers will be removed in cases
where data was not a legitimate part of the data generation process (e.g.,
errors in data entry, invalid or implausible responses). Missing data will
be addressed using multiple imputation. Sensitivity analyses will be
conducted to assess the potential impact of missing data on the results
(recommended by the National Research Council Panel on Handling
Missing Data in Clinical Trials [56]).

4.2. Sample size estimation

We anticipate recruiting a total of 164 participants (n = 82 per
condition) in order to detect a medium effect, based on findings for the
number of intrusive memories at Week 5 in our pilot study, mean
intervention = 0.28 (SD = 0.57) versus mean control = 2.89 (SD = 6.43)
[25], and factoring in potential attrition. Based on this between group
difference (d = 0.57, equivalent of ~0.5 standard deviation units),
power of 90% and alpha of 0.05, we would require 65 participants per
group (130 completers in total, see also our earlier planned study [26]).
The attrition rate of 12.2% in the pilot trial [25] would suggest aiming to
recruit 146 participants in the current trial. However, given the chal-
lenges of the current COVID-19 pandemic and their potential to
compromise retention, we have opted to take a more conservative
approach and estimate an attrition rate of 20%; accordingly, our esti-
mated enrolment would be 164 participants. If, for example attrition is
lower than expected we may well enroll fewer than the estimated 164
participants. Decisions will be made with statistical and data monitoring
input and other individuals/groups overseeing the trial.

4.3. Data management

Included participants will be pseudonymized (coded) by assigning a
unique numeric identifier. Participant data will be treated confidentially
and the system used for data collection and study handling is secure and
password-protected. Self-report data will be entered by participants
directly into an electronic Case Report Form (eCRF) form (encrypted
secure and GDPR compliant electronic data collection platform); other
data (e.g. eligibility criteria, number of booster sessions) is entered into
the eCRF by the researchers. Any digital documents that include iden-
tifying information (e.g., the electronic signed Informed Consent Forms/
recordings) will be stored separately from participant data on a secure
password protected university server; any paper documents will be
stored in a locked fireproof safe. The principle investigator will have
continued access to the final dataset. Participants provide their informed
consent that their pseudonymized data may be made available for sec-
ondary research (e.g., via the OSF). We aim to share pseudonymized
data according to the FAIR Guiding Principles (i.e., such that data is
findable, accessible, interoperable, and reusable) [58]. More details
regarding data management will be specified in a data management plan
created using the ‘DMPonline’ system.

5. Ethical considerations

The study will be performed in accordance with the study protocol
and the ethical principles of the World Medical Association (WMA)
Declaration of Helsinki (as amended by the 64th WMA General As-
sembly, Fortaleza, Brazil, October 2013) [59], and aims to follow Good
Clinical Practice (GCP) guidelines.

The study has received ethical approval from the Swedish Ethical
Review Authority (approval no. 2020-03085). Modifications to the
protocol (e.g., to include an audio-recorded verbal informed consent
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process; adapt inclusion criteria; adapt advertising materials; add
additional measures) have been approved (amendments no.
2020-06399, 2020-06600, 2021-01651, 2021-03691) and we plan to
request approval as necessary for any modifications in the future.

The study was preregistered in the Clinical Trials Registry (clinicalt
rials.gov) on 07-07-2020 (no. NCT04460014). This protocol aims to
follow the Standard Protocol Items: Recommendations for Interven-
tional Trials (SPIRIT) guidelines [60]; see checklist in Appendix 1. The
trial sponsor is Karolinska Institutet, Sweden (contact information: emil
y.holmes@ki.se). The study includes a trial steering committee chaired
by Professor Peter McEvoy (independent member). The advisory com-
mittee at project start includes Dr. Ann Rudman, Dr. Katarina
Goransson, and Dr. Anna Horberg (representatives of our participant
group). An independent clinical trials unit (Karolinska Trial Alliance,
KTA) will monitor the study (e.g. ethical considerations, study protocol,
primary outcome data) to promote compliance with Good Clinical
Practice (GCP). Staff on the study will receive training in GCP.

Participants will provide their informed consent remotely (as attes-
ted by scanned paper consent form or audio-recorded verbal consent)
prior to commencing the study. Prior to giving consent, participants will
receive information about the nature of the study, its purpose, expected
duration, the benefits, and risks involved. Participants will be informed
that their participation is voluntary and that they can withdraw their
consent at any time without providing a reason. Participants will receive
this information in written form (i.e. via email or downloaded from the
study webpage) and will be given as much time as they need to read
study information materials and consider study participation. Prior to
taking informed consent, the investigator or a member of the research
team will answer any questions about this information or any aspect of
study participation via phone/video call. In this phone/video call
eligibility for study participation will be assessed as well.

Our ethical procedures for remote recruitment during the pandemic
have been developed in collaboration with representatives of our
participant group (including practicing nurses, ambulance nurses, nurse
researchers) and were piloted prior to commencing the RCT [15].

We plan to communicate trial results as publications in peer-
reviewed scientific journals, through presentations at national and in-
ternational scientific conferences and internal meetings at the hospital/
university. We plan to follow internationally recognised authorship
guidelines (e.g. guidelines of the International Committee of Medical
Journal Editors, ICMJE).

6. Discussion

Recurrent intrusive memories are a common psychological conse-
quence of exposure to traumatic events. Not only are such memories
distressing in their own right, they can also have a significant and
negative impact on functioning. Accordingly, intrusive memories
represent an important clinical target, and interventions which effec-
tively reduce the number of intrusive memories following traumatic
events are needed. Interventions that are brief, can be delivered
remotely and within the initial days or weeks after trauma, and that once
learnt can be used in a self-guided manner, have the potential to protect
psychological well-being and prevent disrupted functioning in both the
short and longer-term.

The need for such interventions is nowhere more apparent than in
healthcare staff — a group that has been (and continues to be) exposed to
significant rates of traumatic events in the course of their work during
repeated waves of the COVID-19 pandemic [61,62] and their after-
maths. Exploratory pilot work with our novel cognitive task intervention
targeting intrusive memories with patients who presented to the ED
following trauma has provided an initial indication that participants
who received the intervention reported fewer intrusive memories
compared to control 5 weeks post-intervention [25]. Further, another
pilot/co-design study with three nurses working during the COVID-19
pandemic showed that a digitalized and remotely-delivered (guided)
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form of the intervention was well received by this target population
(healthcare staff) [15].

As the next step in this line of investigation, we have here outlined
the protocol for an RCT: the first investigation of the effects of a blended
digital and remotely-delivered form of this brief cognitive task inter-
vention on the number of intrusive memories after traumatic event(s) in
healthcare staff working during the COVID-19 pandemic. The inter-
vention will be delivered using a blend of various digital tools with
guided (remote) support from a researcher with the aim of fitting study
procedures around the reality of staff’'s working lives under the
pandemic. This format confers multiple practical advantages: it is brief,
can be completed anywhere, and is repeatable independently by staff
during ongoing/further trauma exposure. Further, from the outset, all
aspects of the conduct and implementation of the trial have been
developed in close collaboration with experts by lived experience — that
is, healthcare staff working at the frontline during the pandemic.
Another advantage of the intervention for this population is that it does
not require discussion of the trauma in detail, and thus participants do
not need to become significantly distressed. Moreover, it is notable that
across all of the studies evaluating this intervention conducted to date,
no adverse events related to study procedures have been reported.

Raising an important final consideration, we emphasize the un-
precedented context in which this trial is being carried out. Since the
conception and commencement of the trial, the severity and impact of
the COVID-19 pandemic in Sweden escalated to an extent that could not
have been foreseen. At the time of submitting this manuscript (May
2021), Sweden was at crisis point — having just recorded the highest
number of daily COVID-19 cases in Europe, and with hospital resources
significantly overstretched [63]. It is plausible that the increasing
severity of this situation may result in an increase in the number of in-
trusions, and the degree of intrusion-related distress, reported by par-
ticipants enrolled in the trial as it progresses over time. At the time of
submitting the revised version of this manuscript, and after the vacci-
nation program in Sweden rolled out, there had been a drop in the
number of COVID-19 cases.

Such significant and varying circumstances may need to be taken
into account in interpreting the data, to enable meaningful conclusions
to be drawn. Further, should the trial yield a null finding, we would be
hesitant to simply conclude that the cognitive task intervention per se is
ineffective. Rather, a null finding may indicate a lack of evidence for this
particular blended version of the brief cognitive task intervention
(comprised of digital components and guided, remote support), deliv-
ered to this particular population of Swedish healthcare staff, during an
ongoing pandemic which escalated in intensity whilst the trial was un-
derway. Similarly, evidence of fewer intrusive memories would not
necessarily indicate that the positive effects of this version of the
intervention would generalize to other populations, without further
adaptations to specific contexts. Nonetheless, should this form of the
intervention result in fewer intrusive memories in this population, the
outcomes will pave the way for implementation of a simple, novel and
flexible approach that is highly scalable and ready for dissemination — to
reduce long-term psychological distress in healthcare staff in the current
pandemic and well beyond.

Trial status

Recruitment commenced on September 30, 2020; the trial is
ongoing.
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