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Abstract

Background: Anxiety isone of the most common psychiatric comorbidities in people with epilepsy and often involves fears
specifically related to the condition, such asanxiety related to the fear of having another seizure. These epilepsy- or seizure-rel ated
fears have been reported as being more disabling than the seizures themselves and significantly impact quality of life. Although
research has suggested that exposure therapy (ET) is helpful in decreasing anxiety in people with epilepsy, no research to our
knowledge has been conducted on ET in people with epilepsy using virtual reality (VR). The use of novel technologies such as
animmersive VR head-mounted display for ET in this popul ation offers several benefits. Indeed, using VR canincrease accessibility
for people with epilepsy with transportation barriers (eg, those who live outside urban centers or who have a suspended driver’'s
license owing to their condition), among other advantages. In the present research protocol, we describe the design of an innovative
VR-ET program administered in the home that focuses on decreasing anxiety in people with epilepsy, specifically anxiety related
to their epilepsy or seizures.

Objective: Our primary objective isto examine the feasibility of the study protocol and proposed treatment as well as identify
suggestions for improvement when designing subsequent larger clinical trials. Our secondary objective is to evaluate whether
VR-ET is effective in decreasing anxiety in a pilot study. We hypothesize that levels of anxiety in people with epilepsy will
decrease from using VR-ET.

Methods: This mixed methods study comprises 3 phases. Phase 1 involves engaging with those with lived experience through
aweb-based questionnaire to validate assumptions about anxiety in people with epilepsy. Phase 2 involves filming videos using
a360° camerafor the VR-ET intervention (likely consisting of 3 sets of scenes, each with 3intensity levels) based on the epilepsy-
and seizure-related fears most commonly reported in the phase 1 questionnaire. Finally, phase 3 involves evaluating the at-home
VR-ET intervention and study methods using a series of validated scales, as well as semistructured interviews.

Results: This pilot study was funded in November 2021. Data collection for phase 1 was completed as of August 7, 2022, and
had afinal sample of 18 participants.

Conclusions: Our findings will add to the limited body of knowledge on anxiety in people with epilepsy and the use of VR in
this population. We anticipate that the insights gained from this study will lay the foundation for a novel and accessible VR
intervention for this underrecognized and undertreated comorbidity in people with epilepsy.

Trial Registration: Clinical Trials.gov NCT05296057; https://clinicaltrials.gov/ct2/show/NCT05296057
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Introduction

Background

Anxiety isthe most common psychiatric comorbidity in people
with epilepsy, with approximately 28% of the population
suffering from at least one anxiety disorder, although different
studies have reported varying prevalence [1]. In addition to
decreasing qudlity of life and self-efficacy, anxiety may limit
independence in people with epilepsy, who are aready facing
restrictions or limitations owing to other consegquences of their
neurological condition, such as suspension of their driver's
licenses [2]. People with epilepsy with comorbid anxiety also
report more negative side effects from their antiseizure
medications as well as poorer memory compared with those
that do not have anxiety [2]. Moreover, anxiety may have a
negative impact on seizure management; for example,
individuals with idiopathic generalized epilepsy in particular
have reported that sleep deprivation and stress are seizure
triggers [3]. Yet, anxiety in people with epilepsy has received
little research attention and is commonly not recognized nor
treated [1,2].

Hingray et al [1] proposed 4 main types of anxiety disorders
that are associated with epilepsy in adults: epileptic socia
phobia, seizure phobia, epileptic panic disorder, and anticipatory
anxiety of epileptic seizures. The anxiety faced in people with
epilepsy tends to stem from the uncertainty that is associated
with the nature of the disorder. M oreover, people with epilepsy
may fear places where they have previousy experienced a
seizure, aswell assituationsthat could be physically dangerous
should they have a seizure [1]. This anxiety can result in
avoidance of situations that are crucial for independent daily
living (such as taking public transit or a shower) [1]. In some
cases, this anxiety may lead to obsessive behaviors and
agoraphobia[1].

The underlying theoretical model of clinical anxiety implicates
a series of cognitive and behavioral processes such as
dysfunctional beliefs, classical conditioning, and operant
conditioning [4]. In general, people with anxiety are
characterized by two types of dysfunctiona cognitions: (1)
exaggerated estimates of thelikelihood of negative consequences
related to the feared condition and (2) exaggerated estimates of
the severity of harm[5]. Over time, the fear becomesreinforced
and may lead to conditioned behaviors in response to such
stimuli [5]. To manage these manifestations of anxiety,
individuals frequently adopt safety behaviors that reduce their
feelings of fear in the short-term, such as avoiding the situation
that leads to their anxiety [5]. Because of the short-term relief
that they feel from these safety behaviors, individuals with
anxiety often continue displaying these behaviors, which
ultimately works to maintain or increase the anxiety associated
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with their feared situations [5]. These safety behaviors may
impede everyday functioning and lead to a decreased quality
of life aswell as fewer opportunities for positive experiences,
further impacting mood regulation [5-7]. For example, a safety
behavior may include only leaving the house with trusted
individuals [1,8]. However, it should be noted that in some
cases, these behaviors may be warranted if they are required
for seizure safety as indicated by a neurologist (ie, not
considered safety behaviors fueled by anxiety) [1].

Exposure therapy (ET) is an evidence-based technique [9,10]
that is helpful in facilitating the management of dysfunctional
anxiety associated with a specific or generalized stimulus and
associated safety behaviors[5]. Graded ET involves repeatedly
exposing peopleto realistic situations that trigger their anxiety,
oftenin ahierarchical manner [5]. ET targetsfeared stimuli that
can be clustered in different categories. The categories may
include situations that involve animals or specific human
populations (such as spiders, people with HIV, and clowns),
objects or specific spaces (eg, toilets, knives, and certain
numbers), specific situations (such as driving, darkness, and
feeling uncertain), thoughts and beliefs (eg, unwanted sexual
thoughts, memories of traumatic events, and premonitions of
untimely accidents), or interoceptive and physiological stimuli
(eg, racing heart, feeling out of breath, and a skin blemish) [5].

Ultimately, ET aims to help individuals understand that they
are capable of being in the situations that provoke their anxiety
without needing to implement their safety-seeking behaviors
that perpetuate avoi dance behaviors[5]. By training individuals
to overcome the thought patterns that cause their debilitating
anxiety, ET may also help to interrupt the cycle of anxiety by
disconfirming the individual’s misperceptions of their threats

[5].

Virtua reality (VR) is a computer-simulated environment that
allows users to fed as though they are in a different physical
place, and it has been used as atool to deliver ET for a variety
of anxiety disorders. For example, VR-ET has previously been
used to treat posttraumatic stress disorder, social anxiety
disorder, and panic disorder [11]. VR hasalso been increasingly
used as a nonpharmacological therapy for a variety of
conditions, such as for people with dementia [12], including
veterans with dementia [13]. Recent feasibility studies have
also suggested that VR may be used to decrease anxiety in
patients in the intensive care unit [14]. However, people with
epilepsy have commonly been excluded from VR studies owing
to the concern that using it may trigger seizuresin people with
photosensitive epilepsy. Although limited research is available
on the use of VR in people with epilepsy, hesitations regarding
the use of VR in this population have not been substantiated,
and clinicians and researchers are increasingly considering VR
for usein this population [15-17].
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Some studies have highlighted that VR can complement
imaginal and in vivo exposures [18,19], which are often
otherwise difficult to implement. For instance, limitations of
imaginal exposures include that individuals may try to avoid
thinking about the scene that makes them anxious or they may
struggle to imagine the scene accurately [5]. As VR dlicits
realistic sensory-motor experiences, using VR to deliver ET
may be more successful than imaginal exposuresfor individuals
who have difficulty mentally conjuring up distressing scenes
or for individualswho try to avoid thinking about them [20,21].
A further limitation of in vivo exposure istreatment adherence;
users commonly drop out before completing the recommended
number of sessions. As VR-ET does not place individuals in
the actual physical environment, participants have the
opportunity to learn how to cope with the feared situation in a
less threatening environment [22]. Thus, VR-ET has the
potential to increase individuals willingness to do in vivo
exposures and decrease avoidance in the real physical
environment because their preparedness makes the natural
stimuli appear less overwhelming [23].

Research has suggested that including ET asapart of treatment
for anxiety may also be helpful for people with epilepsy [24,25].
To our knowledge, no research has been conducted to date on
ET in people with epilepsy using VR. In this population
specifically, using an immersive VR head-mounted display
(HMD) for ET has several advantages over traditional therapies.
For example, research not specific to epilepsy has illustrated
that VR-ET is especially useful when it is impractical to do
exposures in person, such as during the COVID-19 pandemic
[26]. Even outside of the pandemic, using VR to deliver this
customizable therapy limits the need for travel, thereby
removing a barrier for people with epilepsy because driver's
licenses are typically suspended for 6 months to 1 year after a
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confirmed seizure. Moreover, using VR for ET offers the
potential for significant time and cost savings compared with
traditional ETs, in addition to increasing equitable access to
mental health resources for those outside of urban centers[27].

Study Overview and Objectives

We are designing and evaluating aVR-ET program specifically
for people with epilepsy and anxiety inapilot clinical trial (Trial
Registration: ClinicalTrials.gov NCT05296057) that will be
divided into 3 phases. Phase 1 will involve engaging with those
with lived experiences through a web-based questionnaire. The
aim of phase 1 will be to validate assumptions about anxiety
specifically related to epilepsy or seizures. Videos of scenes
that are most commonly reported as generating anxiety in people
with epilepsy will then be filmed using a 360° camerain phase
2. In phase 3, these VR exposure scenarios will be piloted by
people with epilepsy in aclinical trial.

Table 1 represents avisual overview of the study methodol ogy.
This table was designed using the template provided by the
Standard Protocol Items. Recommendations for | nterventional
Trials. It outlines the assessments at various time points. TO
(baseline), T1.1 (first day of the VR-ET intervention), T1.12
(the twelfth and last day of the VR-ET intervention, depending
on each participants’ progress that may be extended to T1.13
or T1.14), and T2 phases (1 week after the last exposure
session).

The primary objective of this pilot clinical tria is to examine
the feasibility of the study protocol, determine effect sizes, and
identify suggestions for improvement when designing a
subsequent larger clinical trial. The secondary objective is to
evaluate whether VR-ET reduces epilepsy-related anxiety in

people with epilepsy.
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Table 1. Overview of phases 1 to 3, including enrolment, virtual reality exposure therapy (VR-ET) intervention design and delivery, data collection,

and outcome measures.

Phase 1 Phase 2 Phase 3

TO? T11PT1.12° T2

Phase 1 informed consent

Phase 3 informed consent

Eligibility screen

Design and film VR® scenes

VR-ET intervention

Assessments
Interview
Phase 1 questionnaire
Background questionnaire
VR Induced Symptoms and Effects
Diagnostic protocol proposed by Hingray et a [1]
Epilepsy Anxiety Survey Instrument
Perceived Stress Scale
Subjective Units of Distress Scale
Fast Motion Sickness Scale
Igroup Presence Questionnaire

System Usahility Scale

O oo o o

870: baseline.
bT1.1: first day of the VR-ET intervention.

®T1.12: The twelfth and last scheduled day of the VR-ET intervention. Depending on each participants’ progress, the intervention may be extended to

T1.130r T1.14.
472: 1 week after the final exposure Session.
SVR: virtual reality.

Methods

Ethics Approval

The study was approved by ClinicaTrials.gov (ID:
NCT05296057) on March 25, 2022, and was fully approved by
the York University Human Participants Review Committee
on May 31, 2022 (certificate number: 2022-105). Amendments
to Phases 2 and 3 were approved by the York University Human
Participants Review Committee on September 15, 2022.

Data Collection and Storage

Any digital data, such asresponsesto web-based questionnaires,
will be uploaded and saved to a secure server. Any hard copy
documents will be stored in alocked cabinet. Both digital data
and hard copy documentswill beretained for 10 years after the
end of the study and then securely destroyed.

Phase 1

Phase 1 Overview

Very little research currently exists on the specific
epilepsy-related fears that people with epilepsy experience. As
such, the first phase of this study will aim to validate
assumptions about the most common epilepsy-related fearsin
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this population so that the videos recorded in phase 2 are
reflective of fears that are relevant for exposure in phase 3. To
gather these data, phase 1 consists of a web-based survey
delivered over the Qualtrics platform to 2 groups of participants:
(1) people with epilepsy and (2) people that are affected by
epilepsy but do not have epilepsy themselves (eg, through a
family member, asapersonal caregiver, asahealth professional,
or if they work with people who have epilepsy).

Phase 1 Recruitment

Theinvestigatorsare using adiverse recruitment strategy. First,
we are leveraging our connection with relevant community
associations, namely Epilepsy Toronto. Epilepsy Toronto isan
association that worksto support peoplewith epilepsy and their
loved ones. Epilepsy Toronto has agreed to send an
advertisement on their email listserv as well as post the study
advertisement on their social media accounts. Second, a
snowballing strategy will be used wherein participants will be
prompted at the end of the questionnaire to share the link with
othersin their network. Phase 1 had atarget sample size of 15
participants, including individual swith epilepsy and individuals
affected by epilepsy.
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Phase 1 Eligibility

Individuals aged 18 years and older who have epilepsy or are
affected by epilepsy (such asthrough afamily member that has
epilepsy) may participate in this study. Phase 1 does not have
any exclusion criteria.

Phase 1 Consent

The phase 1 informed consent form appears as the first page of
the Qualtrics questionnaire and requires adigital signature. The
Qualtrics questionnaire is configured such that participants
cannot progress to the questionnaire without first providing
explicit consent.
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Phase 1 Protocol

Both groups of participants are asked to list up to 5 scenes (ie,
locations, situations, or environments) that generate
epilepsy-related anxiety in people with epilepsy, based on their
personal experience. Participants are then asked to describe the
scene that causesthe greatest amount of anxiety in more detail.
If the participant chooses, they may describe other scenes that
they listed in more detail as well.

The questions included in the phase 1 questionnaire were
selected and phrased so that they guide the filming of the 360°
videos in phase 2 to resemble the anxiety provoking scenes as
realistically as possible (Textbox 1). Analysis of phase 1
responses may identify waysin which the phrasing of questions
may beimproved in alater study to increase the realism of the
exposures and thus the efficacy of the intervention.
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Textbox 1. Overview of the questions asked in the phase 1 questionnaire (version completed by individuals with epilepsy). Individuals affected by
people with epilepsy completed a version with alternate wording appropriate to their perspective.

1. Demographics:

A. Year of birth

B. Sexat birth

C. Describe the type of epilepsy or seizures you have and the symptoms that you experience during a seizure. The intention of asking this
guestion is to determine if the symptoms that the person with epilepsy experiences during a seizure (such as losing consciousness, muscle
control, etc) influences their anxiety.

2. Scenes:

A. List upto 5 scenes (such as situations, locations, or environments) where you feel anxiety related to your epilepsy or seizures. Next to the
open-ended spacesto list each scene, participants are asked to rank their avoidance behavior from the following options:

« Avoid completely

.  Often avoid

«  Sometimes avoid

« Donot avoid (but still feel anxious)

B. To ensure that the 360° videos, which will be recorded in phase 2, are redlistic and resemble the scenes from the person with epilepsy’s
point of view as closely as possible, participants are asked to provide detail about the scene that causes the greatest amount of anxiety, as
if they were designing a scene for amovie from their perspective. Participants are prompted to do so by asking:

«  What do you see, hear, and feel?

«  What are you and others doing in this scene?

«  What in particular about this scene makes you anxious?

«  What changes to this scene would (1) increase and (2) decrease your anxiety? Snce ET often involves exposing people to their fears
in a hierarchical manner, the VR-ET program will involve exposing participants to levels of the scenes reported in phase 1. Although
subject to change based on phase 1 results, exposures will have 3 levels. This question about how changes to the scene may increase
or decrease anxiety will help determine the different films that should be recorded to represent the fear.

Participants are given the option of describing additional scenes.

D. Closed-ended questions: Participants are provided with a series of scenes developed based on the researchers’ knowledge of epilepsy or
seizure-related anxiety, as well as evidence from the literature [1,25] and asked to rate how likely these scenes would generate epilepsy- or
seizure-related anxiety. Therating options are as follows: strongly agree, somewhat agree, somewhat disagree, strongly disagree, and prefer
not to say. The specific scenes are listed below. Ratings on these scenes will also help to inform phase 2 recordings.

«  Onasubway platform

«  Onasubway train

« Onabus

o Ondtairsor elevated platforms

« Inawashroom or other place with hard surfaces

« Atashopping center

o  Completely alone

«  Withafew peoplethat | know (but not well)

. With afew peoplethat | have a close relationship with

« Atalarge socia gathering or party where | only know afew people

. Atalarge socia gathering or party where | know some or all people

«  Surrounded by complete strangersin a public setting

« Going for awak outside

o Exercising with gym equipment

E. Isthere anything else you'd like to share about your epilepsy- or seizure-related anxiety?
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Phase 1 Data Analysis

Sections 2A-2C and 2E of the phase 1 questionnaire (Textbox
1) will be coded by 2 researchers and then analyzed using the
constant comparison method. The purpose of thisanalysiswill
be to determine which scenes were most commonly reported
in the open-ended questions and the attributes that the virtual
environment will reflect when they are recorded in phase 2.
Section 2D of the phase 1 questionnaire (Textbox 1) will be
analyzed using descriptive statistics, including calculating the
frequencies of each discrete variable.

Phase 2

Phase 2 Protocol

Phase 2 will involve the development of the minimal viable
product VR intervention. Although the design of the exposure
hierarchies may be subject to change based on results from
phase 1, we aim to record 3 sets of scenesin phase 2. Each set
will have 3 scenes of different intensity levelsthat are designed

Gray et a

to generate increasing amounts of anxiety (Figure 1). The scenes
will be recorded using a 360° camera. Using 360° video is a
cost-effective way to design photorealistic virtual environments
with potential to create an increased sense of presence during
exposure sessions when compared with computer-generated
graphics[28,29]. An example of ascenethat wasrecorded with
a 360° camera can be seen [30] (click and drag on the video to
scroll in 360°).

Participants will then be exposed to the 3 scenes of the set that
most closely resembletheir own epilepsy-related fearsin phase
3 using the VR HMD. In summary, it is expected that phase 2
will involve filming nine 360° videos (3 sets x 3 scenes each).
When filming these videos, we will ensure to the best of our
abilities that any possible sensory triggers for people with
epilepsy, such as common visual or auditory triggers, will not
be included in the videos.

Phase 2 will not involve any data analysis.

Figure 1. Examples of virtual reality (VR) scenesthat may be shown during the VR exposure therapy. Top: Toronto subway station with afew people;
equirectangular frame from a360° VR film. Bottom: A subway that has arrived at a Toronto station with no people around; 360° VR snapshot.

Phase 2 Recruitment

Phase 2 does not include any participants and only involves
members of the research team. Specifically, the research team
will record the 360° videos, and those who sign release forms
will be actorsin the videos.

Theresearcherswill ensurethat while recording the videos, any
bystanders who happen to be present at the scene are at least 2
m away from the lens of the VR 360° camera. At a distance of
2m, theresolution of a360° video istypically too low for faces
to be identifiable, and so the privacy of bystanders will be
maintained. Only members of the research team involved in the
recordings who have signed release forms will be within 2 m
of the 360° camera, as appropriate for the scene. Researchers
who will be interacting with participants face to face in phase
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3 (over avideo call or in person) will not be included as actors
in the videos.

Phase 3

Phase 3 Overview

Participants in phase 3 will undergo the VR-ET intervention
program, which will take place over approximately 2 weeks
(Figure 2). Before beginning the program, participantswill have
aninterview with an ET specialist (ETS) wherethey will discuss
which set of scenes recorded in phase 2 fits best with their
greatest anxieties. Participants will also respond to severa
questionnaires and assessments. Each participant will begin
with the lowest exposure level (in other words, the scene that
generates the least amount of anxiety) and gradually work their
way up to the highest exposure level (which is the scene that
generates the greatest amount of anxiety). Ideally, each exposure
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level will be performed every day for approximately 4 days,
after which the participant will move onto the next level. Each
day that they complete an exposure, participantswill provide a
score on the Subjective Units of Distress Scale (SUDS) at 3
specific time points. To help determine the efficacy of VR-ET,

Gray et a

participants will have a second interview and repeat certain
assessments 7 days after completing the ET program. It is
hypothesized that VR-ET will help participants to habituate to
their fears and ultimately lead to decreased anxiety.

Figure 2. Overview of the schedule for phase 3. ETS: exposure therapy specialist; FMS: Fast Motion Sickness Scale; SUDS: Subjective Units of

Distress Scale; VR-ET: virtua reality exposure therapy.

lTOl

| I——— |

*Phase 3 Informed Consent
*Baseline Measures with ETS & Researcher
* Background Questionnaire
* Diagnostic Protocol by Hingray et al. [1]
* Epilepsy Anxiety Survey Instrument (EASI)
* Perceived Stress Scale (PSS)
* VR Induced Symptoms and Effects (VRISE)
*Select scenes for VR-ET

INTERVENTION (MAX 14 DAYS)

*Pre-exposure
: «SUDS
’ *Perform Level 1 Scene VR-ET
*Post-exposure
«SUDS immed. & @ 10min
*FMS @1 min

*Pre-cxposure
«SUDS

*Post-exposure

T1.5-1.8

*Perform Level 2 Scene VR-ET

«SUDS immed. & @ 10min
*[FMS @ 1min

T1.9-1.12

*Pre-exposure
«SUDS
*Perform Level 3 Scene VR-ET
*Post-exposure
« SUDS immed. & @10min
*FMS @ Imin

—— LEVEL3 }——!

SUDS <70

NOTE: Timeline T1.1 - 1.12 shown above is a general guideline. The number of days allocated for each exposure level may be slightly

adjusted based on SUDS cutoff scores and at the discretion of the ETS, not exceeding a total intevention duration of 14 days.

*Semi-structured Interview

[ T2 |
| I
*Post-intervention Measures with ETS & Rescarcher :
« Epilepsy Anxiety Survey Instrument (EASI) -

« Perceived Stress Scale (PSS)
* Igroup Presence Questionnaire (IPQ) R
* System Usability Scale (SUS)

Gather additional feedback about feasibility & experience

Phase 3 Recruitment

Phase 3 will use the same recruitment methods as phase 1,
including advertising through Epilepsy Toronto and using a
snowball sampling strategy. In addition, phase 1 participants
will be given the opportunity at the end of the questionnaire to
enter their email address if they wish to receive more
information about participating in phase 3.

Our target sample size for phase 3 is 5 people with epilepsy
(people that do not have epilepsy themselves will not be
included in phase 3). A sample size of n=5 was determined to
be appropriate as this pilot study is evaluating feasibility of
VR-ET for this popul ation without aiming to determineclinical
efficacy. In addition, sample size calculations are not necessary
for feasibility studies according to the Consolidated Standards
of Reporting Trials guidelines[31].
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Phase 3 Consent and Eligibility

Overview

Participantswill answer an eligibility screening after providing
digital explicit consent through the phase 3 informed consent
form (delivered over the Qualtrics platform). The €eligibility
screening will be completed over atelephone or video call with
amember of the research team to help create rapport.

Even if the participant does not meet any of the exclusion
criteria, they may be excluded from the study at any point. For
example, if the research team is concerned that the treatment
may have more negative consequences than positive for any
reason, the principal investigator will consult with the ETS or
make an executive decision to withdraw the participant from
the study. However, information collected up until withdrawal
may be (anonymously and in aggregate) included in the study
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analysisand findings. Participants are made aware of thisinthe
phase 3 informed consent form.

Phase 3 Inclusions

Individuals with diagnosed epilepsy aged 18-65 years with
self-reported mild or moderate epilepsy-related anxiety may
participate in this study.

Phase 3 Exclusions

ET worksby increasing anxiety in the short-term for the purpose
of decreasing anxiety in the long-term. Because it is expected
that participants anxiety will rise during the ET sessions,
anyone who was told by a neurologist or personally believes
that stress has provoked their seizures in the past will be
excluded from phase 3. Anyone with a self-reported diagnosis
of panic disorder or self-reported severe epilepsy-rel ated anxiety
will also be excluded from this pilot study. However, should
VR-ET for people with epilepsy become a standard treatment,
peoplewhose sei zures are triggered by stress should decide with
their medical team if the benefits of thistreatment outweigh the
risks. Therefore, people with epilepsy should consider whether
along-term decrease in stress from VR-ET (and a consequent
decrease in seizures triggered by stress) may be worth the
short-term increase in stress and the accompanying risk of
Seizures.

Those who have been told by a neurologist that they have
photosensitivity or that they have had photoparoxysmal
responses during an el ectroencephal ogram will also be excluded
from phase 3[15]. Excluding people with photosensitivity from
the study is not expected to significantly impact the sample size
because only approximately 3% to 5% of people with epilepsy
have photosensitive seizures [32]. However, even individuals
who were never told by a neurologist that they have had
photosensitive seizures but believe that photosensitivity may
contribute to their seizures will also be excluded from phase 3
[15]. Similarly, individuals who previously experienced seizures
after beinginaVR environment will also be excluded from this
study.

Asdepression and anxiety are common in people with epilepsy
[2], many peoplethat areinterested in participating in the study
may be taking psychotropic medications, such as
antidepressants. Because antidepressants may take up to 12
weeks to show their full effects, it would be unclear whether
improvements in anxiety from baseline are due to a response
to medication or VR-ET [33]. Similarly, drugs such as
benzodiazepines, which are used to treat seizures, may act to
suppressthe anxiety felt by peoplewith epilepsy during VR-ET
[34]. Therefore, to better evaluate the impact of VR-ET alone,
people who began taking antidepressants, benzodiazepines, or
medical marijuanawithin 12 weeks of phase 3 will be excluded.

Although individuals will not be excluded from the study if
they have been taking benzodiazepinesfor longer than 12 weeks
before starting phase 3, they will be asked to avoid taking them
before the exposure session (only if possible and if it does not
interrupt their antiseizure medication schedule). Thisisbecause
benzodiazepines have immediate effects and may therefore
artificially lower participants SUDS scores[35]. A complicating
factor in this regard is that some people with epilepsy are

https://www.researchprotocols.org/2023/1/e41523

Gray et a

prescribed drugs such as benzodiazepines as arescue medication
and may therefore use them to stop or prevent seizures[34,36].
In clinical practice, it is possible that the patient may take a
benzodiazepine before, during, or after performing an exposure
solely out of fear that they will have a seizure (and not
necessarily because they are actually about to have a seizure).
In this case, the patient would be actively avoiding the anxiety
that is associated with the exposure. By using avoidance, the
exposure's usefulnessis nullified because the patient is shielded
from feelings of fear. They also momentarily lose the
opportunity to learn that they are capable of handling these
feelings of anxiety.

Other phase 3 exclusion criteria include individual s who have
tonic-clonic seizures more than once amonth, individuals who
have functional seizures, individuals who cannot speak or
understand English, individual swith open wounds on their face,
and individuals with cervical conditions or injuries that would
make it unsafe for them to use an HMD.

We will not be excluding individuals with memory deficits, as
memory issues are common in people with epilepsy [37]. It is
not aconcern that memory difficultieswill prevent participants
from using the VR device properly asthey will awaysbe on a
video call with a member of the research team who can guide
the participant in using the VR headset as necessary.

Phase 3 Protocol
Baseline (TO)
Basgline | nterview

Before beginning the VR-ET intervention, participantswill have
aone-on-oneinterview with an ETS over atelephone or video
cal. Inthisinterview, the ETS will explain the 3 sets of scenes
that were recorded in phase 2. Then, through discussion, the
ETSand participant will determine which exposure set fits best
with their individual epilepsy-related fears.

After choosing the appropriate exposure set, the ETS and
participant will discussthe most appropriate order in which the
3 scenes associated with the set should be delivered during the
intervention. As ET is typicaly delivered in a hierarchical
manner, participants will be exposed to the scenesin the order
of least anxiety provoking to most anxiety provoking. The order
of exposure scene delivery will be individualized for each
participant based on their unique experiences and fears. For
example, the exposure set that fits best with 2 participants
(hereinafter referred to as participants A and B) may be a
shopping mall with its associated social aspects. In this case,
the 3 levels may be scenes of a shopping mall with crowds of
different sizes (eg, sceneswith 2, 10, and 30 people€). Participant
A may have afear of not being around many peoplein apublic
setting, such asashopping mall, becauseit could mean that less
help would be available in case they were to get a seizure.
Therefore, participant A would first be exposed to themall scene
with 30 people, then 10 people, and then finally 2 people. In
contrast, participant B may have a fear of being around many
people in a public setting because they worry that having a
seizure is embarrassing and would prefer to be surrounded by
fewer people if they were to have aseizure [1]. Thus, the ETS
would decide with participant B that they should first be exposed
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to the mall scene with 2 people, then 10 people, and finally 30
people. In summary, opportunitiesfor tailoring the therapy will
be built into theintervention through the (1) selection of scenario
(location or theme), (2) selection of scenes (based on specific
fears within a location such as the number of people in the
scene), and (3) ordering of the scenes.

Theaim of ET isto expose individuals to their fears until they
habituate to the anxiety and learn to predict the outcome of their
feared event as less anxiety provoking than they anticipated.
Therefore, it isexpected that participants may experience anxiety

Gray et a

in anticipation of the exposure, during the exposure, and for a
short period after completing the exposure. Although ET
typically involves letting anxiety subside without instituting
coping mechanisms, specia considerations must be taken when
working with the epilepsy population. Specifically, stressis a
commonly self-reported seizure trigger for some people with
epilepsy [38]. Although people with epilepsy for whom stress
is a known or suspected seizure trigger will be excluded from
phase 3, thereis still arisk that stress may provoke aseizurein
participants. To help prevent this, a number of protocols will
be set in place (Textbox 2).

Textbox 2. Protocols put in place in case participants become too anxious before, during, or soon after the exposure sessions.

Coping mechanisms

as they will then review them with the exposure therapy specialist.

Additional strategies

apanic attack and reach out to an on-call health professional.

.  Before the baseline interview, participants will be sent a document that provides anxiety coping mechanisms, namely a mindfulness strategy, a
self-compassion strategy, and a meditative technique. Participants will be encouraged to practice these coping mechanisms before the interview

«  Before each exposure, the researcher will remind participants that, if they feel too overwhelmed during the exposure, they should remove the
virtual reality head-mounted display even if they have not completed the full exposure and use the coping mechanisms that they prepared with
the exposure therapy specialist. (If the participant stops the exposure early and uses a coping mechanism, the researcher will make a note of this.
Postsession Subjective Units of Distress Scale (SUDS) scores will be recorded regardless.)

« If the participant scores >70 on any of the SUDS tests after completing the exposure, whether they ended the exposure early or not, they will be
instructed by the research member on the video call to use the coping mechanisms. (The remaining SUDS scores will still be recorded.)

. If the participant’s anticipatory anxiety SUDS score (ie, the SUDS score that the participant records before performing the exposure) is>70 on
the first day of beginning a new exposure level (eg, level 2), participants will still be encouraged to attempt the new level if their 10-minute
postexposure SUDS score the previous day for the lower level (level 1) was <70.

«  Even though we are excluding individuals who experience panic attacks, there is arisk that participants may panic before, during, or after the
exposure. Therefore, members of the research team will be trained by a clinical neuropsychologist on how to identify when someone is having

Assessments

At baseline, the participant will aso complete severa
assessments (Table 1 and Textbox 3), specifically the
background questionnaire (Textbox 4); proposed diagnostic

https://www.researchprotocols.org/2023/1/e41523

protocol for epilepsy-specific anxiety disorders [1]; Epilepsy
Anxiety Survey Instrument (EASI); Perceived Stress Scale
(PSS); and Virtua Reality Induced Symptoms and Effects
(VRISE) assessment.
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Textbox 3. Assessments at TO.

Background questionnaire

.  Thisquestionnaire was created by the authors of this paper to be conducted at the baseline interview (Textbox 4). Its main purpose isto collect
phase 3 participants' demographic information and information about their history with anxiety and epilepsy.

Epilepsy Anxiety Survey Instrument (EASI) [39]

« TheEAS! isvaidated for assessing epilepsy-related anxiety features and severity. Note that by using the EASI, we are simultaneously using the
brief Epilepsy Anxiety Survey Instrument (brEASI) [39]. The brEASI isavalidated screening tool for anxiety disorders in people with epilepsy
and is made up of 8 items that are already asked in the EASI. The brEASI is based on the fifth edition of the Diagnostic and Statistical Manual
of Mental Disorders[40].

Perceived Stress Scale

«  ThePerceived Stress Scale assesses how an individual perceives their own levels of stress.

Proposed diagnostic protocol for epilepsy-specific anxiety disorders[1]

« Hingray et a [1] suggested adiagnostic enquiry for 4 proposed anxiety disorders specific to epilepsy: anticipatory seizure anxiety, seizure phobia,
epileptic social phobia, and epileptic panic disorder. They aso suggested an assessment for symptom severity of each of these disorders and an
evaluation of avoidance behaviors.

« Note: On the basis of responses to the assessment by Hingray et a [1], individuals who appear to have epileptic panic disorder according
to aclinical neuropsychologist will be excluded from the study.

Virtual Reality Induced Symptoms and Effects (VRI SE) assessment [41]

«  TheVRISE assessment is one of the 4 domainsincluded in the Virtual Reality Neuroscience Questionnaire and eval uates the intensity of motion
sickness. The 3 other domains included in the Virtua Reality Neuroscience Questionnaire (user experience, game mechanics, and in-game
assistance) are not relevant to our study. A lower score on the VRISE assessment suggests greater motion sickness.

« Note: Participants who score lessthan 25 on the VRISE assessment after virtual reality training during TO will be withdrawn from the study.
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Textbox 4. Overview of the questions to be asked in the Background Questionnaire (T0).

1. Demographics

B. Year of birth
C. Sexassigned at birth and gender
D. Addressthat the participant will be doing the video calls from

2. Technology use

A. Previous experience with virtua reality (if any)
B

C. Lowvision
D. Recent eye surgery

3. Epilepsy

A. Type(s) of seizures

B. Date of epilepsy diagnosis
C. Sensory triggers
D

4,  Anxiety

B

C. History of experiencing preictal or postictal anxiety

D. Previous or current cognitive behavioral therapy (CBT). If yes:
i. Datethe CBT program began
iii. The helpfulness of the CBT program

v. |If the CBT included exposure therapy

questions as 4D (i-iv)

o Current antiseizure medication(s)
o Current medical marijuanause

o Current antidepressants or medications to treat anxiety

A. Contact information of the participant and their emergency contact

Comfort level on ascale of 1-10 with computers, smart phones, video call technology (specifically Zoom), virtual reality headsets

Epilepsy safety protocol that should be set in place in case the participant were to have a seizure during the video call

A. Presence of anxiety as a side effect from any antiseizure medications currently taken

Anxiety disorder diagnoses. Participantswill be asked to list any anxiety disorders that they were diagnosed with and the dates of diagnoses

ii. Datethe CBT program was completed (or the expected completion date)

iv. If the CBT program isfocused on anxiety. If yes, if it involved targeting epilepsy-related anxiety

E. If the participant has previously undergone or if they are currently undergoing any exposure therapy. If yes, they will be asked similar

5. Medica marijuana and medication use: (Asthis question and othersin the study may be sensitive and yet important for eval uating the impact of
theintervention, all outcome measureswill be prefaced with an explanation of theimportance of answering honestly and to the best of participants
abilities, aswell as areminder that participation is voluntary and that questions may be skipped without repercussion.)

Equipment Setup

The only in-person aspect of TO will be when a member of the
research team visits the participant’s residence to set up the VR
equipment (Oculus Quest 2) and teaches them how to use and
store the device. In teaching participants how to use the VR
HMD, participantswill practice using the device set to aneutral
scene that is not expected to provoke anxiety in people with
epilepsy according to phase 1 or existing literature. After using
the VR HMD, participants will complete the VRISE
guestionnaire (Textbox 3) to record their baseline motion

https://www.researchprotocols.org/2023/1/e41523

sickness tendencies. Note that anyone who scores below 25 on
VRISE after using VR with aneutral scenewill not be allowed
to continue with the study.

At thistime, the researcher will review the overall layout of the
experiment and arrange a schedule with the participant for the
exposure sessions, which will take place daily over one-on-one
video calls. Ideally, the video calls (and therefore, exposure
sessions) will take place at approximately the same time each
day. Indeed, exposures should be performed at similar times
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each day to limit inconsistent and extraneous reasons for
increased baseline anxiety levels.

Exposure Session Protocol (T1)

Overview

The VR-ET intervention will consist of an exposure session
every day for up to 14 days over a one-on-one video call with
aresearcher. During each exposure session, the participant will

Textbox 5. Assessments at T1.

Gray et a

be seated in achair at their home. Exposureswill be performed
for approximately 5 minutes, which is lower than the
recommended 10-minute threshold for mitigating motion
sickness [42]. Each day that the participant performs an
exposure, they will complete assessments: SUDS 3 times; the
Fast Motion Sickness Scale; and, athough not a formal
assessment, participants will be asked about the frequency in
which they used coping mechani sms during the exposure session
and in the 10-minute period afterward (Textbox 5).

Subj ective Units of Distress Scale (SUDS)

of performing the exposure.
B. Immediately after completing the exposure

C. 10 minutes after completing the exposure

Fast Motion Sickness Scale [43]

assessment shortly after completing the first postexposure SUDS.

Frequency of coping mechanism use

«  Thepurpose of collecting SUDS scores will be to quantitatively assess:
1. How participants’ anxiety in anticipation of performing the exposure compares to their anxiety immediately after completing the exposure
2. If their anxiety decreases over time after completing an exposure session (ie, immediately after the exposure vs 10 minutes after the exposure)

3. If their overall anxiety progressively decreases over the course of each exposure level

«  Each day that they perform an exposure, the participant will record a SUDS score at 3 time points:

A. Before putting on the head-mounted display and beginning the exposure. This measures the anxiety that the participant feelsin anticipation

«  Thepurposeof collecting Fast Motion Sickness Scale scoreswill beto quantitatively measure motion sickness, specifically the general discomfort
and nausea components, that participants may have experienced during the virtual reality exposure session. Participants will complete this

«  After completing the first postexposure SUDS test, participants will be asked how often, if at al, they used the coping mechanisms provided
during the exposure (Textbox 2). After completing the second postexposure SUDS test, participants will be asked again about how often, if at
all, they used the coping mechanisms since performing the exposure. The purpose of collecting thisinformation isto understand whether differences

in the use of coping mechanismsis related to the efficacy of the virtual reality exposure therapy intervention.

The purpose of having a researcher on a video call with the
participant during exposure sessionsis 3-fold. First, it provides
asafety plan in case participants were to have a seizure during
the exposure. This was put in place not because it is expected
that participants might be triggered by the VR-ET but rather
because people with epilepsy are prone to seizures, and
therefore, it isimportant to have a seizure protocol in place. In
the background questionnaire, the participant will provide details
such as their emergency contact’s information, if they would
like the researcher to call their emergency contact or an
ambulance if they have a seizure (some people with epilepsy
prefer an ambulance not to be called), and if they would prefer
for the researcher to keep their video on for safety or to turn it
off for privacy. Second, if the participant experiences panic, the
researcher will contact an on-call health professional. Third,
through discussion with a clinical neuropsychologist, being in
someone’s presence (even virtually) while performing an
exposure acts as a behavioral commitment from the individual
who is receiving the treatment. Therefore, the participant will
be less likely to display avoidance behaviors in relation to
performing the exposure.

https://www.researchprotocols.org/2023/1/e41523

Exposure Session Timeline

Each participant will begin with the exposure scene that
generates the least amount of anxiety and gradually work their
way up to the scene that provokes the most anxiety. Each
exposure scene will be performed daily for approximately 4
days, after which the participant will move onto the next level.
However, if SUDS scores are >70 and at the discretion of the
ETS, the current scene may be repeated until the participant is
ready to progress. If a participant’s SUDS score is too high to
begin the first level, they will be exposed to a different set and
its associated scenes, even if it does not fit with their own
anxiety as closely.

As such, the overall schedule may vary for each participant
based on their individual progress. The participant is expected
to complete the intervention in 12 days but will be allowed up
to 14 days if additional days are required to complete a scene.
If a participant has a seizure at any point during the 12 to 14
days that they are receiving the intervention, the VR-ET will
be discontinued as a precautionary measure. However, data
provided up until that point may still be used in analyses and
they will participatein T2.
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Postintervention (T2)

One week after completing the VR-ET intervention, the
participant will answer several assessments (Table 1 and
Textbox 6), specificaly EASI; PSS; Igroup Presence
Questionnaire (1PQ) [44]; and the System Usahility Scale (SUS)
[45]. The proposed diagnostic protocol for epilepsy-specific
anxiety disorders[1] will not berepeated at T2 and will instead
inform some of the open-ended questions that will be asked in
the semistructured exit interview that will take place over

Textbox 6. Outcome measures at T2.

Gray et a

telephone or video conferencing (Textbox 6). The interview
will be conducted either by an ETS or amember of the research
team and will aim to gather additional feedback about the
participants’ experience. For example, participantswill be asked
to provide feedback on their experiences with the various
devices, the subjective impact of the therapy, and what may be
improved about the program and ET scenarios. Similar to TO,
the only in-person aspect of T2 will take place when a member
of the research team goesto the participant’sresidenceto collect
the VR equipment.

Repeat: Epilepsy Anxiety Survey Instrument and Perceived Stress Scale

Igroup Presence Questionnaire [44]

System Usability Scale [45]

Semistructured Exit Interview

o Virtud redity system usability and training

«  Virtual redity exposure scenes

« Intervention impact on anxiety
«  Treatment delivery and format

«  Generd experience

«  Thelgroup Presence Questionnaire assesses the subjective experience of being in avirtual environment when oneis physically situated in another

«  The System Usability Scale assesses usability of the hardware and software

«  Tocollect feedback (preferences and suggestions for improvement) on the:

o (ie, how redistically the videos simulated real-world scenarios that provoke anxiety for the participant)

Phase 3 Data Analysis

As both quantitative and qualitative data will be collected in
phase 3, a mixed methods approach will be used. Quantitative
statistical analyses will be performed using the MiniTAB
statistical package [46] and SPSS software (version 27.0; IBM
Corp) [47]. To investigate the normal data distributions of the
dependent variables, ranges of skewness and kurtosis will be
determined. The Kolmogorov-Smirnov and the Shapiro-Wilk
tests will also be performed to evaluate statistical significance
(mean, 95% CI) and normality of the distributions. In addition,
Cronbach a will be performed for each self-report
guestionnaire’'s subscales. To explore sociodemographic
features, frequencies, means, and standard deviations will be
calculated.

To explore the effects of VR-ET, data collected at TO and T2
will be compared. Clinically significant effects of the
intervention will be investigated using the Jacobson-Truax
method, based on the measures clinical cut-offs (Table 2).

https://www.researchprotocols.org/2023/1/e41523

Moreover, SUDS scores (before the exposure, immediately after
the exposure, and 10 minutes after the exposure) collected every
day of T1 will be compared with each other. Participants SUDS
scoresthat are recorded immediately after the exposure may be
lower than their anticipatory anxiety levels, and if so, this may
encourage the participant to do the next exposure. We will also
consider our study to be successful if participants SUDS scores
remain high in the first postexposure SUDS test but decrease
at the 10-minute postexposure SUDS test. However, the study
may still be deemed successful with unchanging SUDS scores
if participants have reduced anxiety and engage in fewer
safety-seeking behaviors after completing VR-ET, as based on
T2 findings.

Using thematic analysis, qualitative responses to assessments
and interviews will be assessed by the research team and then
reported as frequencies using the procedure outlined by Braun
and Clarke[48]. The constant comparison method will be used
to analyze the responses to the open-ended questions asked at
TOand T2[49].
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Table 2. Clinicaly significant scoring for the phase 3 assessments.
Items Range Scores Citation

Assessments

Epilepsy Anxiety Survey Instrument 18 0-54 Higher scores suggest more severe anxiety Scott et a [39]

Brief Epilepsy Anxiety Survey Instrument 8 0-24 >7 suggests a likely anxiety disorder Scott et al [39]

Perceived Stress Scale 14 0-56 Higher scoresindicate greater perceived stresslevels ~ Cohenet a [50]

collection and analysis have been completed; data collected as

Results ) "

This study was funded by a joint Junior Faculty Funds and
Minor Research Grant from the York University Faculty of
Health in November 2021. Recruitment for phase 1 was
completed as of August 7, 2022, and had a final sample of 18
participants. Results for phase 1 will be published once data

of August 7, 2022, may be requested by contacting the
corresponding author.

We areleveraging discussionswith expertsin thefield to design
thefirst VR-ET program specific to people with epilepsy which
have led to some minor amendments (Textbox 7) to our original
protocol.

Textbox 7. Summary of study amendments to improve the study’s methodol ogy.

A. Phase 1 questionnaire

B. Phaselinformed consent form

ii. Adapted it to be deliverable over aweb-based platform.

C. Phase 2 recordings

about the use of virtual reality in people with epilepsy.

D. Phase 3 assessments

E. Honorarium

i. Added for phases 1 and 3.

i.  Updated the wording and layout so that it would be faster, simpler, and more intuitive for participantsto fill out.

ii. Added relevant questions, such as the specific prompts for each scene.

i.  Updated the wording to remove any language that may have overstated the risks of filling out the questionnaire.

i.  Updated the guidelines so that common sensory triggers for seizureswill be avoided. Thiswas added after discussion with an epileptol ogist

i.  Added: Epilepsy Anxiety Survey Instrument, Igroup Presence Questionnaire; System Usability Scale.
ii. Removed: Beck Anxiety Inventory; Generalized Anxiety Disorder-7 scale.

Discussion

Principal Findings

Although the primary anxiety trestments for people with
epilepsy are cognitive behavioral therapy and pharmacological
treatments, minimal research hasinvestigated anxiety treatments
specifically for this population [51,52]. Moreover, few studies
have investigated the use of ET for treating anxiety in people
with epilepsy [24,25]. No studies to our knowledge have
delivered ET to peoplewith epilepsy using VR, despite VR-ET's
efficacy in other populations and the benefits that it could offer
to people with epilepsy [11].

The main amendments made to the protocol included changes
to the phase 3 anxiety assessments, after consultation with a
clinical neuropsychologist who specializes in treating people
with epilepsy. Indeed, when assessing anxiety in people with
epilepsy, it is important to use validated assessments that do
not inquire about physical manifestations of anxiety that may

https://www.researchprotocols.org/2023/1/e41523

be confused with consequences of the neurological disorder.
For example, the Beck Anxiety Inventory has been shown to
be potentially less accurate in measuring anxiety in peoplewith
epilepsy because it contains items that reflect antiseizure
medication side effects and symptoms of epilepsy, as opposed
to symptoms of anxiety [39]. The Generalized Anxiety
Disorder-7 scalewas removed becauseit focuses on generalized
anxiety disorder rather than anxiety in general or
epilepsy-specific fears. Instead, the EASI was added.

The IPQ and SUS were also added to assess the feasibility of
the intervention as well as provide validated feedback on
participants’ experienceswith thetechnology in preparation for
the subsequent larger clinical trials. For example, the IPQ will
help assess participants sense of presencein the virtual scene,
which isimportant in VR-ET so that it resembles the real-life
scenesthat participantsfear asclosely aspossible[18]. The IPQ
will also be useful for determining if phase 2 was successful in
realistically capturing the scenes. The interview at T2 will
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expand on responses to the 1PQ as participants will be asked to
provide verbal feedback on how future studies could improve
the realism of the VR-ET scenarios, as well as the sense of
presencethat they generate. Furthermore, the SUS will provide
useful information for optimizing procedures for training
participants on how to use the VR equipment. The SUS may
also help to identify if there were greater difficulties for people
with cognitive deficits and inform how we could design asystem
that is accessible for al potential individuals with epilepsy. To
assess motion sickness tendencies and symptoms after the
VR-ET sessions, the VRISE and Fast Motion Sickness Scale
were also included.

Limitations

Pilot studies play akey role in the development or refinement
of new interventions, assessments, and other study procedures,
with the primary role of a pilot study being to examine the
feasibility of aresearch endeavor [53]. Although the nature of
a pilot study allows for a small sample size, we acknowledge
that this is a limitation of both phases 1 and 3 and that, as a
result, caution should be applied to the generaization of the
findings. The sample sizes were determined based on resource
congtraints (funding and time) and are appropriate for a
feasibility study that does not aim to assess clinical efficacy.
To help account for the small sample size of phase 1, the
baseline interview of phase 3 will act as an extension of phase
1 where we will gain more insight into the specific epilepsy-
and seizure-related fears that people with epilepsy experience.

Another limitation to the generalizability of our findingsisthat
phase 3 does not include a control group. Participants will be
recruited to aknown, albeit experimental, study and assessments
will be conducted in an unblinded fashion. The choice to run
an open-label pilot with no control group was intentional. Our
primary goal is to report on the feasibility of recruitment,
intervention design and implementation, as well as participant
retention. Given the novelty of thisinitiative and our resources
(funding and time), the research team agreed that this was the
most appropriate way to systematically gather and incorporate
user feedback beforeevaluating VR-ET onalarger scale. Future
studies with larger sample sizes, a control group, and
randomization will be necessary to evaluate clinical efficacy.

We acknowledge that it may not be feasible in clinical practice
for therapists to have daily communication with their clients or
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patients. However, we are designing the intervention this way
purposefully for the pilot study to maximize safety in case of a
seizure or concerning psychological distress, such as a panic
attack. In addition, as discussed with a clinica
neuropsychologist, it will maximize the chances of therapeutic
success if participants are in communication with someone,
such as a therapist or researcher, while doing the exposures to
help them form a behavioral commitment. Because this is a
pilot study, it aligns more with the purpose of the research to
maximizethe chances of therapeutic successrather than to assess
thefeasibility of the proposed intervention within a professional
setting. However, the ability to implement self-guided sessions
in acontrolled and safe virtual environment is an advantage of
VR therapy. Therefore, future studies should investigate
participants' adherence to VR-ET and its efficacy when they
perform the exposures daily without a researcher or therapist
present.

Another limitation is that while we ask participants to avoid
taking a benzodiazepine before performing the exposure and
after their exposure until their anxiety settles, we cannot enforce
this request because benzodiazepines may be used to treat
seizures[34]. Aspreviously discussed, taking abenzodiazepine
can limit the effectiveness of the ET. It may be worthwhile to
conduct future clinical trials in a safe and well-monitored
environment, such asahospital epilepsy monitoring unit, where
participants are restricted from taking a benzodiazepine as much
aspossible. In this scenario, the participants would be in a safe
environment in case they were to have a seizure and potential
confounding effects would be reduced.

In conclusion, we are proposing anovel VR-ET as atreatment
specific to people with epilepsy and their unique fears relating
to their condition. VR is an especially promising tool for ET
broadly asit allows for tailored exposure and control over the
visual and auditory stimuli. When considering people with
epilepsy, VR-ET offers additional advantages for this
population. For example, given that the therapy can be
administered in the comfort of one’'s home, it increases
accessibility for individuals with restricted independence and
ability to travel. Overall, this study will contribute significantly
to the fields of VR, ET, anxiety, and epilepsy and lay the
groundwork for a more equitable therapy program for this
popul ation.

Thisstudy isbeing funded by ajoint Junior Faculty Funds and Minor Research Grant by the Faculty of Health at York University.

Data Availability

Data sharing is not applicable to this study as no data sets were generated or analyzed. The data collection tools (eg, surveys)
created for this study are available from the corresponding author on reasonable request.

Authors Contributions

LA and HGG contributed to the conception of the study. All authors (HGG, LA, SL-F, DT, SP, and LRH) contributed to the
design of the protocol. HGG wrote the first draft of the manuscript, and all authors edited and revised the final manuscript. The
authorswould like to extend their gratitude to Glenda Carman-Gray (Master’'s Degree of Social Work, Registered Social Worker)
who has used her expertise in exposure therapy treatment for individual s with obsessive-compul sive disorder to guide the design

https://www.researchprotocols.org/2023/1/e41523 JMIR Res Protoc 2023 | vol. 12 | 41523 | p. 16

(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Gray et a

of the virtual reality-exposure therapy. They would also like to thank Dr David Gold (PhD) for his input as a clinical
neuropsychologist in optimizing the evaluation of the virtual reality-exposure therapy intervention. Dr Gold provides
neuropsychological consultation to patients at the Krembil Brain Institute of Toronto Western Hospital with a focus on people

with epilepsy.

Conflictsof Interest
None declared.

References

1.  Hingray C, McGoniga A, Kotwas |, Micoulaud-Franchi JA. The relationship between epilepsy and anxiety disorders. Curr
Psychiatry Rep 2019 Apr 29;21(6):40. [doi: 10.1007/s11920-019-1029-9] [Medline: 31037466]

2. Munger Clary HM. Anxiety and epilepsy: what neurologists and epileptol ogists should know. Curr Neurol Neurosci Rep
2014 May;14(5):445. [doi: 10.1007/s11910-014-0445-9] [Medline: 24652453]

3. Lang JD, Taylor DC, Kasper BS. Stress, seizures, and epilepsy: patient narratives. Epilepsy Behav 2018 Mar;80:163-172.
[doi: 10.1016/j.yebeh.2018.01.005] [Medline: 29414547]

4.  Barlow DH. Anxiety and Its Disorders: The Nature and Treatment of Anxiety and Panic. 2nd edition. New York, NY, USA:
Guilford Press; 2004.

5. Abramowitz JS. The practice of exposure therapy: relevance of cognitive-behavioral theory and extinction theory. Behav
Ther 2013 Dec;44(4):548-558. [doi: 10.1016/j.beth.2013.03.003] [Medline: 24094780]

6.  WellsA. Cognitive Therapy of Anxiety Disorders: A Practice Manual and Conceptual Guide. Chichester, UK: John Wiley
& Sons; 1997.

7.  Wells A. Metacognitive Therapy for Anxiety and Depression. New York, NY, USA: Guilford Press; 2008.

8.  Andony L, Hill S, Raykos B, Campbell B. Caring Less About Your Looks. Perth, Australia: Centrefor Clinica Interventions;
2019.

9.  Olatunji BO, Cider M, Deacon BJ. Efficacy of cognitive behavioral therapy for anxiety disorders. areview of meta-analytic
findings. Psychiatr Clin North Am 2010 Sep;33(3):557-577. [doi: 10.1016/j.psc.2010.04.002] [Medline: 20599133]

10. Abramowitz JS, Deacon BJ, Whiteside SP. Exposure Therapy for Anxiety: Principles and Practice. New York, NY, USA:
Guilford Press; 2011.

11. Carl E, Stein AT, Levihn-Coon A, Pogue JR, Rothbaum B, Emmelkamp P, et a. Virtual reality exposure therapy for anxiety
and related disorders: a meta-analysis of randomized controlled trials. J Anxiety Disord 2019 Jan;61:27-36. [doi:
10.1016/j.janxdis.2018.08.003] [Medline: 30287083]

12. Appe L, Ali S, Narag T, Mozeson K, Pasat Z, Orchanian-Cheff A, et a. Virtual reality to promote wellbeing in persons
with dementia: a scoping review. JRehabil Assist Technol Eng 2021 Dec 21,;8:20556683211053952 [ FREE Full text] [doi:
10.1177/20556683211053952] [Medline: 35024166]

13. Appe L, Appel E, Kisonas E, Pasat Z, Mozeson K, Vemulakonda J, et al. Virtua reality for veteran relaxation (VR2) —
introducing V R-therapy for veterans with dementia— challenges and rewards of the therapists behind the scenes. Front
Virtual Real 2021 Sep 2;2:104. [doi: 10.3389/frvir.2021.720523]

14. Haley AC, Wacker DA. Cinematic virtual reality for anxiety management in mechanically ventilated patients: afeasibility
and pilot study. Acute Crit Care 2022 May;37(2):230-236 [ FREE Full text] [doi: 10.4266/acc.2021.00843] [Medline:
35172527

15. Fisher RS, Acharya JN, Baumer FM, French JA, Parisi B, Solodar JH, et al. Visually sensitive seizures: an updated review
by the Epilepsy Foundation. Epilepsia 2022 Apr;63(4):739-768. [doi: 10.1111/epi.17175] [Medline: 35132632]

16. TychsenL, ThioLL. Concern of photosensitive seizures evoked by 3D video displaysor virtual reality headsetsin children:
current perspective. Eye Brain 2020 Feb 11;12:45-48 [FREE Full text] [doi: 10.2147/EB.S233195] [Medline: 32104130]

17. OberhausD. Researchersat UT's Dell Medical School are using virtual reality and video gamesto help teenswith epilepsy.
TheAlcalde. 2022 Mar 1. URL: https:.//al cal de.texasexes.org/2022/03/ut-del I-medi cal -school -epil epsy-research/ [accessed
2022-07-22]

18. RivaG. Virtud reality in psychotherapy: review. Cyberpsychol Behav 2005 Jun;8(3):220-240. [doi: 10.1089/cpb.2005.8.220]
[Medline: 15971972]

19. RivaG. Virtua reality: an experientia tool for clinical psychology. Br J Guid Couns 2009 Aug;37(3):337-345. [doi:
10.1080/03069880902957056]

20. Lisewski AM. The concept of strong and weak virtual reality. Minds Mach 2006 Oct 4;16(2):201-219. [doi:
10.1007/s11023-006-9037-7]

21. St-Pierre-Delorme ME, O'Connor K. Using virtual reality in the inference-based treatment of compulsive hoarding. Front
Public Health 2016 Jul 19;4:149 [FREE Full text] [doi: 10.3389/fpubh.2016.00149] [Medline: 27486574]

22. Maples-Keller JL, Bunnell BE, Kim SJ, Rothbaum BO. The use of virtual reality technology in the treatment of anxiety
and other psychiatric disorders. Harv Rev Psychiatry 2017;25(3):103-113 [FREE Full text] [doi:
10.1097/HRP.0000000000000138] [Medline: 28475502]

https://www.researchprotocols.org/2023/1/e41523 JMIR Res Protoc 2023 | vol. 12 | e41523 | p. 17
(page number not for citation purposes)


http://dx.doi.org/10.1007/s11920-019-1029-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31037466&dopt=Abstract
http://dx.doi.org/10.1007/s11910-014-0445-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24652453&dopt=Abstract
http://dx.doi.org/10.1016/j.yebeh.2018.01.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29414547&dopt=Abstract
http://dx.doi.org/10.1016/j.beth.2013.03.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24094780&dopt=Abstract
http://dx.doi.org/10.1016/j.psc.2010.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20599133&dopt=Abstract
http://dx.doi.org/10.1016/j.janxdis.2018.08.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30287083&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20556683211053952?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20556683211053952
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35024166&dopt=Abstract
http://dx.doi.org/10.3389/frvir.2021.720523
https://europepmc.org/abstract/MED/35172527
http://dx.doi.org/10.4266/acc.2021.00843
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35172527&dopt=Abstract
http://dx.doi.org/10.1111/epi.17175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35132632&dopt=Abstract
https://europepmc.org/abstract/MED/32104130
http://dx.doi.org/10.2147/EB.S233195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32104130&dopt=Abstract
https://alcalde.texasexes.org/2022/03/ut-dell-medical-school-epilepsy-research/
http://dx.doi.org/10.1089/cpb.2005.8.220
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15971972&dopt=Abstract
http://dx.doi.org/10.1080/03069880902957056
http://dx.doi.org/10.1007/s11023-006-9037-z
https://europepmc.org/abstract/MED/27486574
http://dx.doi.org/10.3389/fpubh.2016.00149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27486574&dopt=Abstract
https://europepmc.org/abstract/MED/28475502
http://dx.doi.org/10.1097/HRP.0000000000000138
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28475502&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Gray et a

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

Boeldt D, McMahon E, McFaul M, Greenleaf W. Using virtua reality exposure therapy to enhance treatment of anxiety
disorders: identifying areas of clinical adoption and potential obstacles. Front Psychiatry 2019 Oct 25;10:773 [FREE Full
text] [doi: 10.3389/fpsyt.2019.00773] [Medline: 31708821]

Blocher JB, Fujikawa M, Sung C, Jackson DC, Jones JE. Computer-assisted cognitive behavioral therapy for children with
epilepsy and anxiety: apilot study. Epilepsy Behav 2013 Apr;27(1):70-76 [FREE Full text] [doi: 10.1016/j.yebeh.2012.12.014]
[Medline: 23376339]

Newsom-Davis |, Goldstein LH, Fitzpatrick D. Fear of seizures: an investigation and treatment. Seizure 1998
Apr;7(2):101-106 [FREE Full text] [Medline: 9627199]

Maples-Keller JL, Yasinski C, Manjin N, Rothbaum BO. Virtual reality-enhanced extinction of phobias and post-traumatic
stress. Neurotherapeutics 2017 Jul; 14(3):554-563 [ FREE Full text] [doi: 10.1007/s13311-017-0534-y] [Medline: 28512692]
Deng W, Hu D, Xu S, Liu X, Zhao J, Chen Q, et al. The efficacy of virtual reality exposure therapy for PTSD symptoms:
asystematic review and meta-analysis. JAffect Disord 2019 Oct 01;257:698-709. [doi: 10.1016/].jad.2019.07.086] [Medline:
31382122]

Holmberg TT, Eriksen TL, Petersen R, Frederiksen NN, Damgaard-Sgrensen U, Lichtenstein MB. Social anxiety can be
triggered by 360-degree videosin virtual reality: a pilot study exploring fear of shopping. Cyberpsychol Behav Soc Netw
2020 Jul;23(7):495-499. [doi: 10.1089/cyber.2019.0295] [Medline: 32551867]

lonescu A, Van Daele T, Rizzo A, Blair C, Best P. 360° videos for immersive mental health interventions: a systematic
review. J Technol Behav Sci 2021 Sep 29;6(4):631-651. [doi: 10.1007/s41347-021-00221-7]

Multi-Phase Research Study: Intervention Design and Pilot to Evaluate VR-Therapy on People With Epilepsy and Related
Anxiety Disorders. AnxEpi-VR. URL: https://www.prescribingvr.com/anxepi-vr [accessed 2022-12-27]

Eldridge SM, Chan CL, Campbell MJ, Bond CM, Hopewell S, Thabane L, PAFS consensus group. CONSORT 2010
statement: extension to randomised pilot and feasibility trials. BMJ 2016 Oct 24;355:15239 [FREE Full text] [doi:
10.1136/bmj.i5239] [Medline: 27777223]

Rathore C, Prakash S, MakwanaP. Prevalence of photoparoxysmal responsein patientswith epilepsy: effect of the underlying
syndrome and treatment status. Seizure 2020 Nov;82:39-43 [FREE Full text] [doi: 10.1016/j.seizure.2020.09.006] [Medline:
32979604]

Antidepressant Medications. Centre for Addiction and Mental Health. URL: https://www.camh.ca/en/health-info/

mental -illness-and-addi cti on-index/anti depressant-medi cations [accessed 2022-07-19]

OchoaJG, Kilgo WA.. Therole of benzodiazepinesin the treatment of epilepsy. Curr Treat Options Neurol 2016 Apr;18(4):18.
[doi: 10.1007/s11940-016-0401-x] [Medline: 26923608]

Gomez A, Hofmann S. SSRIs and Benzodiazepines for General Anxiety Disorders (GAD). Anxiety and Depression
Association of America. 2020 May 26. URL: https://adaa.org/learn-from-us/from-the-experts/bl og-posts/consumer/
ssris-and-benzodiazepines-general -anxiety [accessed 2022-07-25]

Hoerth M, Shafer PP. Seizure Rescue Therapies. Epilepsy Foundation. 2019 Apr 14. URL: https://tinyurl.com/48zzfdju
[accessed 2022-07-19]

Novak A, Vizjak K, Rakusa M. Cognitive impairment in people with epilepsy. J Clin Med 2022 Jan 05;11(1):267 [FREE
Full text] [doi: 10.3390/jcm11010267] [Medline: 35012007]

Novakova B, Harris PR, Ponnusamy A, Reuber M. Therole of stress as atrigger for epileptic seizures: a narrative review
of evidence from human and animal studies. Epilepsia2013 Nov;54(11):1866-1876 [FREE Full text] [doi: 10.1111/epi.12377]
[Medline: 24117321]

Scott AJ, Sharpe L, Thayer Z, Miller LA, Hunt C, MacCann C, et al. Design and validation of two measures to detect
anxiety disordersin epilepsy: the Epilepsy Anxiety Survey Instrument and its brief counterpart. Epilepsia 2019
Oct;60(10):2068-2077. [doi: 10.1111/epi.16348] [Medline: 31560136]

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders (DSM-5). 5th edition. Washington,
DC, USA: American Psychiatric Association; 2013.

KourtesisP, CollinaS, Doumas LA, MacPherson SE. Validation of thevirtual reality neuroscience questionnaire: maximum
duration of immersive virtual reality ons without the presence of pertinent adverse symptomatology. Front Hum
Neurosci 2019 Nov 26;13:417 [FREE Full text] [doi: 10.3389/fnhum.2019.00417] [Medline: 31849627]

Saredakis D, Szpak A, Birckhead B, Keage HA, Rizzo A, Loetscher T. Factors associated with virtual reality sicknessin
head-mounted displays: a systematic review and meta-analysis. Front Hum Neurosci 2020 Mar 31;14:96 [FREE Full text]
[doi: 10.3389/fnhum.2020.00096] [Medline: 32300295]

Keshavarz B, Hecht H. Validating an efficient method to quantify motion sickness. Hum Factors 2011 Aug;53(4):415-426.
[doi: 10.1177/0018720811403736] [Medline: 21901938]

Schubert T, Friedmann F, Regenbrecht H. The experience of presence: factor analytic insights. Presence (Camb) 2001
Jun;10(3):266-281. [doi: 10.1162/105474601300343603]

Brooke J. SUS: a'quick and dirty' usability scale. In: Jordan PW, Thomas B, McClelland IL, Weerdmeester B, editors.
Usahility Evaluation in Industry. London, UK: CRC Press; 1996:189-194.

Minitab. Minitab LLC. 2021. URL : https://www.minitab.com/ [accessed 2022-07-15]

https://www.researchprotocols.org/2023/1/e41523 JMIR Res Protoc 2023 | vol. 12 | 41523 | p. 18

(page number not for citation purposes)


https://europepmc.org/abstract/MED/31708821
https://europepmc.org/abstract/MED/31708821
http://dx.doi.org/10.3389/fpsyt.2019.00773
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31708821&dopt=Abstract
https://europepmc.org/abstract/MED/23376339
http://dx.doi.org/10.1016/j.yebeh.2012.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23376339&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1059-1311(98)80064-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9627199&dopt=Abstract
https://europepmc.org/abstract/MED/28512692
http://dx.doi.org/10.1007/s13311-017-0534-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28512692&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2019.07.086
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31382122&dopt=Abstract
http://dx.doi.org/10.1089/cyber.2019.0295
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32551867&dopt=Abstract
http://dx.doi.org/10.1007/s41347-021-00221-7
https://www.prescribingvr.com/anxepi-vr
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=27777223
http://dx.doi.org/10.1136/bmj.i5239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27777223&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1059-1311(20)30274-0
http://dx.doi.org/10.1016/j.seizure.2020.09.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32979604&dopt=Abstract
https://www.camh.ca/en/health-info/mental-illness-and-addiction-index/antidepressant-medications
https://www.camh.ca/en/health-info/mental-illness-and-addiction-index/antidepressant-medications
http://dx.doi.org/10.1007/s11940-016-0401-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26923608&dopt=Abstract
https://adaa.org/learn-from-us/from-the-experts/blog-posts/consumer/ssris-and-benzodiazepines-general-anxiety
https://adaa.org/learn-from-us/from-the-experts/blog-posts/consumer/ssris-and-benzodiazepines-general-anxiety
https://www.epilepsy.com/treatment/seizure-rescue-therapies#:~:text=The%20names%20of%20benzodiazepines%20that,vary%20from%20country%20to%20country
https://www.mdpi.com/resolver?pii=jcm11010267
https://www.mdpi.com/resolver?pii=jcm11010267
http://dx.doi.org/10.3390/jcm11010267
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35012007&dopt=Abstract
https://doi.org/10.1111/epi.12377
http://dx.doi.org/10.1111/epi.12377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24117321&dopt=Abstract
http://dx.doi.org/10.1111/epi.16348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31560136&dopt=Abstract
https://europepmc.org/abstract/MED/31849627
http://dx.doi.org/10.3389/fnhum.2019.00417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31849627&dopt=Abstract
https://europepmc.org/abstract/MED/32300295
http://dx.doi.org/10.3389/fnhum.2020.00096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32300295&dopt=Abstract
http://dx.doi.org/10.1177/0018720811403736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21901938&dopt=Abstract
http://dx.doi.org/10.1162/105474601300343603
https://www.minitab.com/
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Gray et a

47.

48.

49,

50.

51.

52.

53.

IBM SPSS Statistics for Windows, Version 27.0. IBM Corp. Armonk, NY, USA: IBM Corp; 2020. URL: https.//www.
ibm.com/support/pages/how-cite-ibm-spss-statistics-or-earlier-versions-spss [accessed 2022-07-15]

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/14780887060p0630a]

Glaser BG, Strauss AL . The Discovery of Grounded Theory. Strategiesfor Qualitative Research. Chicago, IL, USA: Aldine
Publishing Company; 1967.

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav 1983;24(4):385-396. [doi:
10.2307/2136404]

MulaM. Treatment of anxiety disordersin epilepsy: an evidence-based approach. Epilepsia2013 Mar 04;54 Suppl 1:13-18
[FREE Full text] [doi: 10.1111/epi.12101] [Medline: 23458462]

MulaM, Kanner AM, Jetté N, Sander JW. Psychiatric comorbidities in people with epilepsy. Neurol Clin Pract 2021
Apr;11(2):e112-e120 [FREE Full text] [doi: 10.1212/CPJ.0000000000000874] [Medline: 33842079]

Leon AC, DavisLL, Kraemer HC. Therole and interpretation of pilot studiesin clinical research. J Psychiatr Res 2011
May;45(5):626-629 [FREE Full text] [doi: 10.1016/].jpsychires.2010.10.008] [Medline: 21035130]

Abbreviations
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