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ARTICLE INFO ABSTRACT

Keywords: Objective: The objective of this study is to assess the role of prior experience with virtual care (through e-visits) in
Epilepsy maintaining continuity in ambulatory epilepsy care during an unprecedented pandemic situation, comparing in
Virtual care person versus e-visit clinic uptake.

Z\g\s;lt]s) 19 Methods: This is an observational study on virtual epilepsy care (through e-visits) over two years, during a pre-

COVID period (14 months) continuing into the COVID-19 pandemic period (10 months). For a small initial
section of patients seen during the study period a physician survey and a patient satisfaction survey were
completed (n = 53). Outcomes of eVisits were analyzed using descriptive statistics.

Results: Median numbers of epilepsy clinic visits conducted during the COVID-19 period (27.5 new and 113
follow up) remained similar to the median uptake during the pre-COVID period (28 new and 116 follow up).
Prior experience with e-visits for epilepsy yielded smooth transition into the pandemic period, with several other
advantages. The majority of eVisits were successful despite technical difficulties and major components of history
and management were still easily implemented. Results from patient surveys supported that a significant amount
of time and money were saved, which was in keeping with our health-economic analysis.

Conclusion: Our study is one of the first few reports of fully integrated virtual care in a comprehensive epilepsy
clinic starting much before start of the COVID-19 pandemic. The results of our study support the feasibility of

using virtual care to deliver specialized outpatient care in a comprehensive epilepsy center.

1. Introduction

Traditional telemedicine is a form of medicine that usually involves a
fully supported technology setup consisting of dedicated high-fidelity
audio-video conferencing equipment, high-speed wired internet, and
often the presence of a tele-presenter to help the conduct of the tele-
medicine visit. Traditional telemedicine for epilepsy care has been
shown to be safe and effective in comparison to in-person visits (Bahrani
et al., 2017; Haddad et al., 2015; Rajbhandari et al., 2019; Rasmusson
and Hartshorn, 2005). It does not increase seizure breakthrough and
provides such benefits without a reduction in patient satisfaction.

Virtual care, an off-shoot of telemedicine, is the use of personal video
conferencing/email/text messaging for delivering patient care (Dare,
2017). It is novel and provides more flexibility around how care can be
administered in comparison to traditional telemedicine. In Canada and
the US, there is a growing trend towards the use of virtual care for
providing ambulatory care in neurological specialties (Appireddy et al.,

2020, 2019; Kuchenbuch et al., 2020; Sattar and Kuperman, 2020). In
recent months, the COVID-19 pandemic has accelerated the uptake of
virtual care (Grossman et al., 2020; Kuchenbuch et al., 2020; Majersik
and Reddy, 2020; OMA, 2020; Punia et al., 2020; Sattar and Kuperman,
2020). Emerging data shows the promise of virtual care in Epilepsy
(Banks et al., 2021; Lavin et al., 2020; Subotic et al., 2020).

Telemedicine has been used at our center for outpatient neurology
clinics, including Epilepsy, since 2016 (Appireddy et al., 2020, 2019).
We began offering virtual care through the use of eVisits (physician to
patient video conference visits) in epilepsy clinics via the official pro-
vincial telehealth platform in 2019. Our transition to eVisits was
significantly scaled up during the COVID-19 pandemic period.

The objective of this study is to assess the role of prior experience
with virtual care (through eVisits) in maintaining continuity in ambu-
latory epilepsy care during an unprecedented pandemic situation,
comparing in-person versus eVisit clinic uptake (number of successful
consultations conducted).

* Corresponding author at: Department of Medicine, Queen’s University, 76 Stuart St, 02.704, Connell 7, Kingston, ON, K7L2V7, Canada.

E-mail address: garima.shukla@queensu.ca (G. Shukla).
1 Both first authors.

https://doi.org/10.1016/j.eplepsyres.2021.106689

Received 19 March 2021; Received in revised form 27 May 2021; Accepted 18 June 2021

Available online 23 June 2021
0920-1211/© 2021 Elsevier B.V. All rights reserved.


mailto:garima.shukla@queensu.ca
www.sciencedirect.com/science/journal/09201211
https://www.elsevier.com/locate/epilepsyres
https://doi.org/10.1016/j.eplepsyres.2021.106689
https://doi.org/10.1016/j.eplepsyres.2021.106689
https://doi.org/10.1016/j.eplepsyres.2021.106689
http://crossmark.crossref.org/dialog/?doi=10.1016/j.eplepsyres.2021.106689&domain=pdf

S. Aleboyeh et al.

2. Methods
2.1. Study setting & population

This study was conducted in the Comprehensive Epilepsy Centre
clinics at the Kingston Health Sciences Centre (KHSC), an academic
hospital affiliated with Queen’s University in Kingston, Ontario, Can-
ada. The center serves South-Eastern Ontario and includes a multi-
disciplinary team of epileptologists, EEG technologists, a neuropsy-
chologist, an epilepsy nurse, neurosurgeons and neuroradiologists. The
epilepsy clinics provide eight regularly scheduled half-day clinics per
week and additional ad-hoc clinics based on patient demand.

While traditional telemedicine was being used for patients with Ep-
ilepsy, since 2016, at our center, between January and December 2019,
eVisits were introduced as a quality improvement (QI) project in the
epilepsy clinic. Once the COVID-19 pandemic started, the eVisit epilepsy
clinic was continued, as several clinics, for non-urgent situations in
various specialties had to be cancelled, for several reasons, mainly
limited availability of personal protective equipment. In-person visits
were held only exceptionally. Consecutive patients with Epilepsy seen
through eVisits between January 2019 and December 2020 form the
study population.

We define virtual care via eVisits as physician-patient interaction via
synchronous video conferencing with the patient using personal internet
enabled devices from home or an alternate preferred location. At our
center, only a secure, provincially funded platform, the Ontario Tele-
health Network (www.otn.ca), was used (OTN, 2020). We refer to these
visits as eVisits. During the COVID-19 pandemic period, an additional
commercial secure platform, Reacts ® (Innovative Imaging Technolo-
gies, www.reacts.com), was used to facilitate the simultaneous evalua-
tion of more than one patient when a neurology resident worked along
with an epileptologist. Visits that were entirely conducted by telephone
were not included in the data as eVisits, except in scenarios where a
telephone call was used to offset technical difficulties.

2.2. Logistics of eVisits

After ensuring the patients had the necessary skills and access to the
technology needed to participate in virtual care, eVisits were scheduled
by the Epilepsy secretary, with interested and consenting patients.
Physicians performed the eVisits from their private offices. Required
hardware included a web camera, microphone and speakers, along with
secure hospital computer systems. These were already available to all
epilepsy physicians. Patient’s pharmacy details were confirmed at every
visit and any required prescriptions were faxed directly to the required
pharmacy.

The needs of vulnerable populations or those with impaired access
was accommodated as best as possible. In the case of this study, some
patients relied on family members for interpretation or to help with the
technology. Other patients with hearing impairment or disability were
already in nursing homes and would have staff help them with the vir-
tual visit. No formal interpreters were hired as Kingston has fairly ho-
mogenous population, although this could be considered for larger
centres with more diverse populations. For patients with disability,
many relied heavily on family members to take time off work. Patients
without access to a computer or internet were excluded from our study,
although the option of phone call visit was offered. We did not come
across a situation where a patient did not have access to a phone.

2.3. Data collection & analysis

The data sources include routine administrative data, chart review
and a prospective survey collected during the QI phase. The prospective
survey was collected on a subset of patients and included two parts,
completed by the physician and patient, respectively.

Economic savings for the patients were estimated using the survey
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data. The opportunity cost saving for the healthcare system are calcu-
lated using the Comprehensive Ambulatory Care Classification System
(CACS) developed by Canadian Institute for Health Information (CIHI)
and the Ontario provincial outpatient costing data (Ontario Case Costing
Initiative Costing Analysis Tool, 2019; Appireddy et al., 2019; CIHI,
2018a). Data was available for CACS codes - E751 and E752 which
correspond to a General Signs/Symptoms/Examination/Investigations,
and Other Medical and Follow-up Care, respectively (2018a).

This study was approved by the Queen’s University Health Sciences
Research Ethics Board.

3. Results
3.1. Initial pre- COVID QI phase

A total of 2404 (589 new visits and 1815 follow-up visits) epilepsy
clinic visits took place during the pre-COVID QI period (January 2019 to
February 2020). Overall, 253 (14 %) of the follow-up visits were eVisits,
while no new patients were assessed via this route.

3.1.1. Patient profile

Patients were classified as those with focal onset epilepsy (57 %),
generalized Epilepsy (30 %) or unknown (13 %). Psychiatric comor-
bidities were present in 32 % and cognitive developmental delay in 19
%. Patients were on a single antiepileptic drug (AED) in 68 %, two AEDs
(17 %) and three AEDs (15 %). This is representative of a complicated
patient population as over half (57 %) of patients did not have complete
seizure-freedom over the preceding six months of the study (defined as
one or more breakthrough seizures).

A total of 50 patients consented to provide responses to the satis-
faction survey (median age 36 years, range 19-76 years, 66 % female).
Some patients had more than one eVisits during this time, such that 53
responses were received.

3.1.2. Physician survey on epilepsy eVisits [survey part 1]

Details of epilepsy history, along with comorbidities, interval change
in seizure frequency, adverse effects of medications, medication
compliance and pertinent social history, were collected during eVisit
encounters. Neurological examination findings pertinent to the epilepsy
population (cognition, cranial nerve examination mainly for eye
movements and presence or absence of nystagmus or facial symmetry;
gross strength of limbs, motor coordination, stance and gait) were also
recorded. Management decisions like ordering imaging or lab in-
vestigations, reviewing results, as well as medication reconciliation and
sending a new prescription to pharmacies were also recorded. For the
sub-group which undertook the patient satisfaction survey, specific
management details are tabulated to show which components were
successfully completed via eVisits (as percentages) (Table 1a).

3.1.3. Patient survey on satisfaction, convenience, cost and time savings:
[survey part 2]

In order to come to an ’in-person’ visit, most patients required a ride
from a caregiver (66 %), some were able to drive themselves (13 %), and
others used public transportation (6%) or walked (2%) (Table 1b).

Patients undertook 90 % of the eVisits from home, and an accom-
panying family member was present for 34 % of visits. Epilepsy patients
were able to setup eVisits on their own in 68 % of cases. Each eVisit
saved 1.9-470 km (median 84.5 km) of travel for patients. At the time of
the study, 72 % of patients did not have a driver’s license, and 66 % of
the patients relied on a caregiver for transportation to their ’in-person’
clinic visits.

Patients spent a median time of 20 min (range 10—60 min) for their
eVisits, compared to a median of 171.8 min (range 90-319) for ’in-
person’ visits, including travel time and time spent in the clinic waiting
area. For ’in-person’ visits, the median out-of-pocket expenses reported
by participants was $106.25 CAD, including travel, gas, food, loss of pay
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Table 1a
Physician survey of eVisits.

Parameter Clinical and other parameters assessed Responses” (n = 53)

# N
Yes No N/A
% (%)

1. Seizure frequency, overall seizure control 87 0 13

and semiology of recent seizures

2 Anti-Epileptic Drug (AED) side effects 89 6 5

3. Medication reconciliation 94 2 4

4. Epilepsy Co-morbidities 75 11 14

5 Social Issues 72 27 3

6. Physical Exam Performed

6a Cognition 77 15 8

6b Cranial nerves 58 30 12

6c Facial weakness 57 30 13

6d Coordination 55 32 13

6e Gait 26 60 14

7. Labs 60 30 10

8. Imaging 26 57 17

9. Screen Share 2 91 07

10 Management Plan:

10a. AED dose change 31 58 11

10b. AED discontinued 13 75 12

10c. AED added 26 62 14

10d. New diagnostic test 30 64 06

10e. New consult 15 66 19

11 Additional paperwork 64 25 11

* Responses to item#1 are not listed as 100 % due to some missing details (e.
g., seizure semiology) from survey data prospectively collected following each
virtual care clinic. Seizure control (frequency, type) details were collected for all
(100 %) patients.

Table 1b
Patient survey of eVisits.

Parameter # Patient factors evaluated Responses* (%) (n = 53)

Yes No
1 Employment Status 49 28
2 Time off work required for IP visit 40 49
3 Child Care required for IP visit 9 79
4 Student 13 32
5 Valid Driver’s License 25 72
6 Psychiatric Comorbidities 32 60
7 History of Abuse 9 8
8 Cognitive Delay 19 79
9 Physical Disability 6 94

" Percentage of unavailable responses not shown.
and childcare expenses.

3.1.4. EVisit outcomes

There was a high proportion (49 %) of minor technical difficulties
(audio/video/internet) experienced during the eVisits. Problems were
listed as audio/video/internet related. However, the majority of these
technical difficulties could be resolved by the patient and/or the
physician. Overall, physicians found 85 % percent of their eVisits to be
successful, despite the high frequency of technical challenges. Many
unanticipated problems were also encountered; some examples are lis-
ted below:

- email regarding appointment arriving in patient’s Spam folder,
hence, a patient requiring phone reminders at the scheduled time of
eVisit,

- patients being skeptical of opening emails from OTN, as these did not
have the physician’s name in the subject or content,

- patients requiring live guidance to navigate the process of initiation
of the eVisit, thereby prolonging visits and reducing the time avail-
able for clinical discussion
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The telephone was used as a rescue for unsuccessful eVisit encoun-
ters. Most (77 %) of the eVisits were followed by subsequent eVisit
follow up. Only 8% of visits following virtual care were switched to an
in-person visit, possibly suggesting that patients were satisfied with
eVisits despite technical difficulties.

3.2. Impact of the pre-COVID QI period on Epilepsy clinic functioning

Given the high volumes and success of eVisits during the initial
period, two in-person clinics (each spanning a half-day) were converted
into eVisit clinics conducted from the physicians’ respective offices. The
’in-person’ clinic space that was freed up was allocated to newer faculty
joining the division, resulting in resource optimization as a result of
virtual care. A typical eVisit clinic after the initial QI phase consisted of
8-10 follow-up patients scheduled for 20 min each, over approximately
3 h. During the last four months of the pre-COVID period, eVisit clinic
volumes for follow-up patients were comparable to ’in-person’ visits and
also more efficient than in-person clinics, as no time was lost because of
patients moving in and out of clinic rooms and cleaning of rooms be-
tween patients.

3.3. COVID-19 phase (Mar 2020-Dec 2020)

Following public health advisories, non-urgent and elective clinical
services, including ambulatory clinical services, were closed for in-
person interaction (CDC, 2020; Public Health Agency of Canada, April
22 2020). Given our existing virtual care clinic services, we were able to
smoothly transition to a 100 % virtual epilepsy clinic in early March
2020. While overall clinic volumes were reduced once the pandemic
started, most new patients who needed to be seen on priority, as well as
follow-up patients requiring frequent periodic review, could easily be
followed up through eVisits. Since there was no learning curve to deal
with, at this crucial transition, 229 eVisits were scheduled, with 197 (86
%) being successful, 5 (2%) no-shows and 28 (12 %) cancellations,
during the initial three-month time period (March, April and May 2020)
of the COVID-19 pandemic. This was despite one of the three epi-
leptologists not having clinics booked for these three months in advance
due to a planned sabbatical (which later had to be cut short once the
pandemic started). The average percentage of no-shows and/or can-
cellations per virtual clinic during the pandemic period was approxi-
mately 10 %. Month-wise details of patients seen in person and through
eVisits are represented in Fig. 1. Following this initial period, the
number of ’in-person’ visits gradually increased. However, most en-
counters continue to be conducted via eVisits. A total of 262 new epi-
lepsy patients were seen (more than halfway through eVisits), and 1074
follow-up encounters (82.5 % through eVisits) were completed during
the COVID period (Table 2). Importantly, the monthly median numbers
of new patients and follow-up patients visits during the pre-COVID
period (28 and 116 respectively) were not much reduced (as could
have been expected), compared to that during the COVID period (27.5
and 113 respectively). The overall number of total visits did decline as
one of the epileptologists was on sabbatical during the initial months of
COVID.

In addition, neurology residents were able to continue seeing new
patients via eVisits as part of their learning. In these cases, visits lasted
between 45—90 min.

3.4. Economic cost analysis for the provincial health care system

The mean cost of an ambulatory visit classified as E751 and E752 in
2016/17 in Ontario was $331 and $397, respectively and is obtained
from the Ontario outpatient costing data (2019). The estimated oppor-
tunity cost of using virtual care for epilepsy care during the QI phase (n
= 253) for these 2 diagnostic codes was $83,743-$100,441 CAD. The
estimated opportunity cost since the beginning of the COVID-19
pandemic (n = 1139) for these 2 diagnostic codes was $377,009-
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Patients seen in Epilepsy clinic in person and through e-
visit, during pre-COVID and COVID 19 periods
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Fig. 1. Chart representing month-wise epilepsy clinic uptake during the pre-COVID QI period and the COVID-19 period.

Table 2
Comparison of ’in-person’ visits and eVisits for the KHSC epilepsy clinics.

Pre-COVID (Jan 2019- Feb
2020)

During COVID-19
(March- December 2020)

Median
# of total
visits per
month

Median In-

# of total ~ person
visits per

month

In- eVisit eVisit

person

Total # new 589 0 28 122 140 27.5
patients seen
Total # follow
up visits
# visits 0 150
converted
from in-person
to eVisit on
patients’
request
# visits 0 20
converted
from eVisit to
in-person, on
patients’
request
% Patients 10 5 10 5
requesting
earlier
appointments
than
scheduled”
Percentage of 5 10 0 10
unscheduled
visits*

1562 253 116 188 886 113

" Appointments scheduled two weeks or less, prior to the date of visit, were
considered unscheduled.

$452,183 CAD.
4. Discussion

This study demonstrates that the use of eVisits for ambulatory epi-
lepsy care is clinically effective, convenient and cost-effective, compared
to ’in-person’ clinics. The experience gained facilitated resource opti-
mization and the subsequent rapid adoption of almost entirely virtual
care when the COVID-19 pandemic occurred. The smooth transition
provided uninterrupted care delivery to this very vulnerable patient
population.

4.1. Improved access and patient-centered care

Virtual care using eVisits offers a more patient-centered approach to
Epilepsy by making patient care more accessible, available and afford-
able. Lack of timely access to specialist care is a well-recognized problem
in Canada (Janine, 2016; Kasman and Badley, 2004; Vogel, 2017).
Virtual care can play a role by increasing health care access to rural and
remote communities, reducing wait times, increasing convenience to
patients, reducing the need to travel, and reducing out-of-pocket ex-
penses (Appireddy et al., 2019; Ladino et al., 2016; Morgan et al., 2009;
OTN, 2019). The ability of patients to comfortably stay at home, sur-
rounded by family (33 % in our study), aligns with Picker’s principles of
patient-centered care (Picker Institute, 2018). The implementation of
patient engagement models for virtual care can further enhance the
patient experience of care (Srinivasan et al., 2020).

"In-person’ visits may also be emotionally and physically taxing on
both patients and caregivers, particularly for those who travel long
distances to attend the hospital. This is specifically relevant to an epi-
lepsy population, in which a large percentage may be under driving
restrictions at any given point in time (Chen et al., 2014). Our findings
reiterate those from some previous studies that patients value eVisits as
they save time and are more accessible (Hatcher-Martin et al., 2016;
Powell et al., 2017; Russo et al., 2016).
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4.2. Economic case

Virtual Care via eVisits offer significant out-of-pocket expense sav-
ings (median savings of $106 CAD per visit) compared to ~$ 52 CAD per
visit for stroke patients (Appireddy et al., 2019). The higher
out-of-pocket expenses are likely due to the demographic profile of the
epilepsy patients being younger, of a working-age group with the loss of
income, childcare costs and driving restrictions. Any reduction in
out-of-pocket expenses will go a long way in alleviating the economic
hardships already faced by patients with Epilepsy (Elliott et al., 2020;
Hussain et al., 2020; Riechmann et al., 2015). The societal costs asso-
ciated with healthcare delivery are ever-increasing, and it is important
to address this to optimize resource utilization (CIHI, 2018b; Hofmeis-
ter, 2018). Our study data shows significant opportunity cost savings
with virtual epilepsy care and is in line with other data on the economic
benefits of virtual care and telemedicine on the healthcare system
(Appireddy et al., 2019; Bove et al., 2019).

4.3. Improved efficiency of virtual epilepsy clinics

Data from this study support feasibility of implementation and sus-
tainability of virtual care for epilepsy clinics. It adds to the growing call
for virtual epilepsy care facilities (2020; Lavin et al., 2020). Our study
data also support improved clinical efficiency with virtual care
compared to other neurological specialties (Appireddy et al., 2019). The
ability to free up ambulatory care resources (clinic space, clinic staff)
due to the transition to eVisits has allowed us to provide clinical care to
more patients with no additional infrastructure requirements or costs.
This has also allowed our division to accommodate the clinical needs of
incoming faculty with minimal effort. Virtual care for epilepsy offers
significant flexibility for the physicians and the administrative staff with
regards to patient scheduling. Unlike with ’in-person’ clinics, eVisit
scheduling is not limited by constraints placed due to limited clinic
hours, space or human resources. The patient-centered nature of virtual
care can also contribute to reduced no-shows and cancellations, thus
ensuring timely delivery of care and improving the overall clinic effi-
ciency (Appireddy et al., 2019). Time efficiency during the clinics is also
an advantage with eVisits. Time spent on patient movement from
waiting areas with or without accompanying caregivers, cleaning of
rooms between patients (if needed), nurse evaluation prior to physician
consultation during in-person visits is saved with virtual visits. We also
feel that virtual care offers the flexibility of scheduling outpatient clinics
for clinicians who often have other competing responsibilities like
research, hospital in-patient on-call service, administration and teach-
ing. This benefit could potentially result in a reduced risk of physician
burnout, although further long-term studies would be needed (Cos-
tantini, 2018).

4.4. Virtual care is ideal for Epilepsy

Data from our study shows that eVisits do not impede a physician’s
ability to effectively gather information from epilepsy patients through
history and physical examination. This is in-line with earlier observa-
tions of telemedicine in Epilepsy and virtual care for other neurological
conditions (Ahmed et al., 2008; Appireddy et al., 2019). This suggests
that at least in the case of patients with Epilepsy, that minimal physical
examination data is lost through the medium of eVisits versus *in-per-
son’ visits. In uncommon scenarios, where physicians consider detailed
sensory and reflex examination, etc. necessary, the option of in-person
visits does exist. In fact, for patients with an intellectual disability or
behavioural challenges, encounters can be conducted more smoothly
and effectively in the patients’ relaxed home setting, especially as pa-
tients are spared the discomfort of travel and spending time in the clinic
waiting area.

It is known that patients with disabilities and frailty are unable to
attend in-person’ epilepsy clinics independently without the help of a
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caregiver (Chan et al., 2020; Nouri et al., 2020). For this sub-population,
virtual care is an extremely useful alternative. Patients may still require
some help in setting up devices, but we did not explore this aspect in
detail.

4.5. Virtual epilepsy care during COVID-19

Virtual care has been widely embraced during the COVID-19
pandemic (Grossman et al., 2020; Hernando-Requejo et al., 2020;
Kuchenbuch et al., 2020; Rockwell and Gilroy, 2020; Schwamm et al.,
20205 Srinivasan et al., 2020). Since the epilepsy clinic uptake continued
right through the COVID 19 pandemic period, with some reduction in
overall numbers, this observation suggests that prior experience using
these resulted in a smooth transition into virtual clinics and contributed
significantly towards continuity in care. This is extremely important for
patients with Epilepsy, who at that time formed one of many patient
groups dealing with high anxiety surrounding the ability to access
specialized care. Importantly, after transitioning to a full eVisit model
during the pandemic, a comparable volume of follow-up patients
continued to be seen, as during the pre-COVID period. In addition, this
transition facilitated uninterrupted care to new epilepsy patients, seen
through eVisits, during COVID-19. Few reports on the utilization of
telemedicine for epilepsy treatment prior to and during the current
pandemic have been published. A multi-center study evaluating
wait-times and improvement of access for pediatric patients with Epi-
lepsy to specialists was conducted using a design similar to ours. A total
of 73 visits completed by 61 patients/family members found telehealth
visits to enhance access to physicians and reduce cost, missed school
hours and missed work hours (Gali et al., 2020). In a Spanish study,
authors report their experience with telemedicine services for epilepsy
care. No video conferencing was used, and services were offered only
through telephone calls as part of this study (Hernando-Requejo et al.,
2020). Another recent study surveyed 172 epileptologists, adult and
pediatric neurologists regarding the use of telehealth and remote sys-
tems for epilepsy care as well as academic activities. Authors found most
physicians already having prior experience and also using institutional
or personal remote systems for clinical care by significantly higher
proportions during the COVID-19 pandemic (Kuchenbuch et al., 2020).
One study has suggested that physicians feel less comfortable broaching
sensitive topics, such as reproductive health or risk of SUDEP, when
delivering care via telephone (Conde-Blanco et al., 2020). Theoretically,
the use of video conferencing in eVisits could better support these
conversations as it better recreates the environment of an in-person visit.

4.6. Strengths of this study

One of the major strengths of this study is that it was conducted at an
academic tertiary care center with a comprehensive epilepsy care pro-
gram run by three epileptologists. Therefore, the patients included in
this study likely represent a complicated population with higher rates of
pharmaco-resistance and significant comorbidity. Prospective evalua-
tion of feasibility, effectiveness and patient experience using eVisits for
epilepsy clinics remains the major strength of this study. The use of a
secure, provincially funded platform for conducting eVisits ensured
stringent protection of patient confidentiality. The unique study period
demonstrating a hassle-free transition during the pandemic period
highlights the important advantages of virtual care via eVisit use for
epilepsy care.

The implementation of virtual care in a similar model can easily be
recreated at other centres. For other centres looking to implement vir-
tual care, our team suggests first asking patients at in person visits to
assess their openness to a virtual visit. From there, working with the IT
department to help with equipment setup and training as needed is
recommended. Finally, the use of standardized checklists can be helpful
for physicians as well as questionnaires for patients to have a source of
feedback.
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4.7. Limitations of the study

Our study did not have longitudinal data on detailed clinical out-
comes to assess the efficacy of virtual care. We specifically did not
evaluate the impact of virtual care on building physician-patient
rapport/relationship; however, this was not a major concern during
the QI period, as the eVisits were used for follow-up after establishing
rapport. During the COVID-19 period, most new patients seen through
eVisits shared their satisfaction with respective physicians and concerns
regarding rapport building was not perceived by physicians. In fact,
patients were eager to do eVisits, and none expressed concerns in this
regard in the survey, interviews or during routine interaction with the
clinic administrative staff or physicians. Patient satisfaction in this re-
gard, was informally assessed by patients’ feedback to the epileptolo-
gists. Future confirmatory studies would be needed to truly measure
patient satisfaction. Furthermore, future studies would also be helpful in
reassessing patient satisfaction with virtual care after the stress of a
pandemic has subsided.

The rate of technical difficulties is likely an overestimation in the
early stages of transitioning to virtual visits and is anticipated to
decrease as users become more accustomed to running eVisits. Despite
this, the overall success rate of virtual care remained high. However,
health care providers must remain cognizant of how technology can
serve to exclude patients from using eVisits due to technological illit-
eracy or unfamiliarity (Powell et al., 2017; Scott Kruse et al., 2018).

Other potential limitations of eVisits may include reduced ability to
communicate pre-surgical evaluation plan with surgical candidates;
difficulty in monitoring patients more prone to AED adverse events and
those who require close coordination with other specialties like rheu-
matology or cardiology, especially when frequent investigations and
parenteral medication administration are required. These aspects need
to be studied in a more structured way, through future studies.

5. Conclusion

Our study is one of the first few reports of fully integrated virtual care
in a comprehensive epilepsy clinic. The results of our study support the
feasibility of using virtual care to deliver specialized outpatient care in a
comprehensive epilepsy center. This is evidenced by the transformation
to an almost exclusive virtual care model during the initial few weeks of
the COVID-19 pandemic (only one clinic remained in person). Future
studies should focus on gathering more longitudinal data looking at
various factors like clinical and patient-reported outcomes with virtual
care for Epilepsy. This will help inform the development of best practice
guidelines for virtual Care in Epilepsy.
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