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As part of our ongoing interest in patient- and family-centered care in epilepsy, we began, before the
onset of the CoVID-19 pandemic, to evaluate the concerns and preferences of those delivering and receiv-
ing care via telemedicine. CoVID-19 arrived and acted as an unexpected experiment in nature, catalyzing
telemedicine’s widespread implementation across many disciplines of medicine. The arrival of CoVID-19
in Ireland gave us the opportunity to record these perceptions pre- and post-CoVID. Data were extracted
from the National Epilepsy Electronic Patient Record (EEPR). Power BI Analytics collated data from two
epilepsy centers in Dublin. Analysis of data on reasons for using the telephone support line was con-
ducted. A subset of patients and clinicians who attended virtual encounters over both periods were asked
for their perception of telemedicine care through a mixed methods survey. Between 23rd December 2019
and 23rd March 2020 (pre-CoVID era), a total of 1180 patients were seen in 1653 clinical encounters. As
part of a telemedicine pilot study, 50 of these encounters were scheduled virtual telephone appoint-
ments. Twenty eight surveys were completed by clinicians and 18 by patients during that period.
From 24th March 2020 to 24th June 2020, 1164 patients were seen in 1693 encounters of which 729
(63%) patients were seen in 748 scheduled virtual encounters. 118 clinician impressions were captured
through an online survey and 75 patients or carers completed a telephone survey during the post-
CoVID era. There was no backlog of appointments or loss of care continuity forced by the pandemic.
Clinicians expressed strong levels of satisfaction, but some doubted the suitability of new patients to
the service or candidates for surgery receiving care via telemedicine. Patients reported positive experi-
ences surrounding telephone appointments comparing them favorably to face-to-face encounters. The
availability of a shared EEPR demonstrated no loss of care contact for patients with epilepsy. The survey
showed that telemedicine is seen as an effective and satisfactory method of delivering chronic outpatient
care.
� 2020 The Authors. Published by Elsevier Inc. This is an open access article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
1. Introduction

Epilepsy is a chronic, noncommunicable disease of the brain
characterized by recurrent seizures [1]. In Ireland, it is believed
that up to 37,000 people suffer from epilepsy, and this number
may be increasing [2].
The traditional model of chronic disease management involves
episodic, reactive, and hospital centric care being delivered to
patients via face-to-face encounters [3]. The establishment of the
Irish National Care Programme for Epilepsy (NCPE) in 2010 sought
to drive clinical service improvements in Ireland through improved
patient experience, access to care, and value [4,5]. At the core of the
NCPE was an emphasis of delivering truly person-centered care
(PCC) to people with epilepsy (PWE) nationwide, which would be
achieved through continuous meaningful engagements between
the health system and PWE [6,7]. In the past few years, extensive
engagements with PWE have resulted in the rollout of nurse-led
epilepsy services supported by a point of care, web-based national
chronic
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epilepsy electronic patient record (EEPR), and dedicated emer-
gency department seizure care pathways across Ireland [8–10].

Telemedicine refers to the practice of medicine using technol-
ogy when the clinician and patient are not in the same location
[11]. It encompasses a range of information and communication
technologies that support delivery of remote or long-distance clin-
ical care such as telephone, video, or email consultations [11], store
and forward systems [12], and mobile health (mHealth| applica-
tions [13]. There is a growing evidence base across several condi-
tions indicating that telemedicine has benefits in reducing cost,
improving health outcomes, and diagnostic accuracy [13–18].
When deployed correctly telemedicine can lead to Low-cost high
Value E-care (LoVE) and provides an opportunity to improve
patient health service engagement choices, promote self-care and
reduce face-to-face clinician contact where relevant and appropri-
ate – all core objectives of the NCPE.

St. James’s Hospital (SJH) and Beaumont Hospital (BH) are large
teaching hospitals in Dublin hosting two of the country’s largest
epilepsy services. In December 2019, SJH began a pilot study to
explore the provision of care through the creation of ‘virtual clinics’
and utilization of telemedicine for chronic epilepsy management.
These virtual clinics were held monthly and consisted of prese-
lected PWE receiving their care via a telephone call by an advanced
nurse practitioner (ANP), a specialist registrar in neurology or a
consultant epileptologist. The rest of the clinics were delivered in
the form of face-to-face appointments in the outpatient depart-
ment (OPD) clinic.

From the end of March 2020, the coronavirus (CoVID-19) pan-
demic forced a rapid-reorganization of chronic disease care deliv-
ery. Social distancing and self-isolation, introduced by
governments to limit the spread of viral infection, dramatically
reduced face-to-face encounters. Changes that typically would
have encompassed months of planning, pilot testing, and educa-
tion were compressed into days [19]. CoVID-19 reached the Repub-
lic of Ireland in the spring of 2020. On 12th March, the government
shut all schools, childcare facilities, and cultural institutions, and
advised canceling large gatherings. On 24th March, almost all busi-
nesses, venues, and amenities were shut. Three days later, the gov-
ernment banned all ‘nonessential’ travel outside one’s home
(including visits to family and partners). Scheduled outpatient clin-
ics were largely canceled across the health system [20].

Both SJH and BH made the decision to facilitate as many epi-
lepsy OPD clinic appointments as possible through telephone calls.
It was decided to continue the evaluation of telemedicine which
began pre-CoVID in SJH and expand it across the two centers.

This project, therefore, began before the CoVID-19 era with a
carefully planned implementation of a telehealth solution based
on the use of a point of care electronic patient record and tele-
phone contact in selected patients. As part of the implementation
we sought to understand the perceptions of chronic epilepsy man-
agement via telephone consultations from a clinician and patient
perspective.

In this manuscript, an audit of the following aspects of epilepsy
patient care is reported:

(1) The impact of the pandemic declaration on the mode of care
for patients with epilepsy.

(2) The experience of those delivering and receiving care via
telemedicine-enabled epilepsy care.

2. Methods

2.1. EEPR data capture and analysis

A quantitative approach was taken to extract data from the Irish
National Epilepsy Electronic Patient Record (EEPR) and assess the
2

readiness of epilepsy clinical services to adopt a telemedicine
model in the face of CoVID-19.

The EEPR is a custom-designed, web-based point of care clinical
record that is shared across geographical and institutional bound-
aries [21]. The EEPR has approximately 9000 unique patient
records from all over Ireland, over 100 clinician users with more
than 700 encounters every month.

Power BI software (Microsoft) was used to extract quantitative
data collected in the three months prior to CoVID-19 up to 23rd
March 2020 and for the three months during and immediately
after the society wide lockdown to June 24th, 2020. As part of
the recording in the EEPR, the encounter type is recorded indicat-
ing how that encounter took place, such as in the outpatient clinic
or as part of a scheduled virtual encounter. Quantitative data
showing the overall numbers of encounters by encounter type
were extracted and analyzed for both reporting periods pre and
post-CoVID.
2.2. Clinical audit – data capture

2.2.1. Survey tools
Both quantitative and qualitative approaches were taken during

this evaluation to understand the experience of clinicians and
patients delivering and receiving epilepsy care via telemedicine.

Patients attending ‘pre-CoVID virtual clinics’ at SJH were identi-
fied by the EEPR and a subset were surveyed by a researcher (JB)
from 23rd December 2019 to 23rd March 2020 in order to capture
the experience of clinicians and patients receiving their care in this
manner.

We sought to capture the experience of clinicians and patients
in a short and effective manner through the use of semi-
structured surveys. In order to minimize disruption to clinical
appointments and ease the burden of clinicians and patients, we
limited the survey to one page. As a tool specifically existing for
epilepsy management via telemedicine does not exist, questions
from the Telehealth Satisfaction Questionnaire [22] and Telemedi-
cine Satisfaction Questionnaire [23] were adapted to create clini-
cian and patient surveys for use in this study (Supporting
Table 1). Uniquely, we also collected qualitative data from epilepsy
patients receiving care through telemedicine, which had not been
reported in the literature previously.
2.2.2. Pre-CoVID quantitative data capture
In the pre-CoVID audit the researcher (JB) placed paper ques-

tionnaires on the desks of the clinicians working at the virtual
clinic. Following each appointment conducted over the phone they
were requested to complete it. The researcher collected the com-
pleted questionnaires 1–2 days after the clinic from the adminis-
trative staff and manually inputted these data on Microsoft Excel.
The researcher then contacted all patients who had an appoint-
ment via telephone. If the patient was busy and not in a position
to speak on the phone, they were called at a later time. Telephone
survey data were recorded on Microsoft Excel.
2.2.3. Post-CoVID quantitative data capture
In the post-CoVID era, the methodology of collecting data from

clinicians and patients needed to be adapted to facilitate social dis-
tancing. The clinician feedback, therefore, would be collected
through the Qualtrics online survey tool. Again, patient contact
details were gathered from the National EEPR. These patients were
contacted via telephone within 48 hours of the virtual encounter,
and if they agreed they would complete a survey over the tele-
phone. In the same manner as pre-CoVID, patients were called at
a later time if the timing of the initial call did not suit them.



Table 1
Questions common to the survey tools used to collect data from clinicians and
patients both pre- and post-CoVID.

Clinician Questionnaire Patient Questionnaire

1. With whom did you conduct this
telephone appointment?

Do you typically have to take time off
work, school, or college to attend a
face-to-face appointment in the
hospital?

2. Did you experience any
technical difficulties during this
encounter?

How do you typically travel to face-
to-face appointments in the hospital?

3. Did you feel this patient was
appropriate for a telephone
appointment?

How was your experience interacting
with the clinician during this
appointment?

4. Are you happy for this patient to
continue their routine care
virtually?

How was your overall experience
having this appointment over the
phone?

5. Did you discharge this patient? Do you have any other thoughts or
opinions surrounding telephone
appointments for epilepsy care?
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2.2.4. Pre and Post-CoVID qualitative data capture
At the end of each telephone survey with patient participants,

we collected qualitative impressions from patients about the use
of telemedicine for receiving epilepsy care. Participants were asked
if they had any additional thoughts or impressions about telemedi-
cine not expressed in the previous survey questions. These oral
data were transcribed verbatim by the researcher.

2.3. Data analysis

Survey data collected from clinicians pre-CoVID were manually
inputted and analyzed on Microsoft Excel. Post-CoVID, clinician
data were exported from Qualtrics to Microsoft Excel to facilitate
data analysis.

Patient data collected via telephone surveys were inputted and
analyzed on Microsoft Excel. Qualitative impressions recorded by
patients at the end of surveys were coded and common codes were
organized into themes surrounding experience of telemedicine.

2.4. Ethics

This study was classified as a Clinical Audit by the SJH Research
& Innovation Office and the BH Clinical Audit Department. Survey-
ing clinicians and patients about their experience using telemedi-
cine did not require referral to a full institutional ethical board
review, but was subjected to the local governance rules and a Data
Protection Impact Assessment (DPIA) was produced in advance of
the audit.

3. Results

3.1. EEPR data analysis

Quantitative data for all encounters from 23rd December 2019
to 23rd March 2020 were compared to data from encounters from
24th March 2020 to 24th June 2020. Despite the abruptness of the
deployment of telehealth, the numbers show that there was prac-
tically no loss of access to scheduled expert opinion and care
between the pre and post-CoVID eras.

Pre-CoVID, 1180 patients were seen across 1653 encounters.
Post-CoVID, 1164 patients were seen across 1693 encounters. In
both instances, some patients had more than one encounter during
these periods which explains the greater number of encounters rel-
ative to the number of patients.

Figs. 1 and 2 show the increase in virtual encounters between
the two periods without the loss of care continuity. Furthermore,
3

433 patients had unscheduled telephone encounters using dedi-
cated helpline numbers pre-CoVID compared to 488 patients
post-COVID, indicating no loss of access to unscheduled care sup-
port. It should be noted that four clinicians in one of the centers
(SJH) contracted the virus and four other clinicians were sent into
self-isolation due to contact tracing for 14 days. For that period,
none of the epilepsy staff were at work. Similarly, across the two
centers four nurses who had intensive care unit (ICU) experience
were also redeployed to manage the surge in admissions during
that time. Despite this, there was no accrual of missed encounters
as the staff were able to deliver care from their homes. Figs. 3 and 4
show data pertaining to the reasons for the use of unscheduled
telephone and email services between the pre and post-CoVID eras.
The overall concerns of patients using the advice lines did not dra-
matically differ. This indicates that the CoVID pandemic did not
substantially change the requirement for expert advice.

3.2. Survey of clinician and patient experience

3.2.1. Clinician experience
From 23rd December 2020 to 23rd March 2020, 50 scheduled

telephone encounters took place. 28 questionnaires were com-
pleted by 8 clinicians following these telephone encounters. From
24th March 2020 to 24th June 2020, 729 scheduled telephone
encounters took place. 118 questionnaires were completed by 13
clinicians following these telephone encounters during this period.
Clinicians did not repeat the survey if they had previously com-
pleted a virtual telephone appointment with the same patient.

Pre-CoVID, in 52% of telephone encounters, clinicians spoke
directly to patients. In the other 48% of telephone encounters, clin-
icians spoke to either a family member or a carer. Post-CoVID, 77%
of telephone encounters were directly with patients and 23% were
with family members or carers. Clinicians reported experiencing
technical difficulties in 24% of encounters pre-CoVID and 8% of
encounters post-CoVID. The most common difficulties cited were
poor telephone signal and disconnections occurring during the
appointments.

Clinicians largely felt that the patients they conducted teleme-
dicine appointments with were appropriate for this type of care
both pre- and post-CoVID. Results indicated that clinicians were
happy for the majority of the patients to continue their care virtu-
ally. These results are illustrated in Fig. 5.

3.2.2. Quantitative data surrounding patient experience
Pre-CoVID, 18 patients who had a virtual appointment were fol-

lowed up and they or a family member or carer completed a survey
via telephone to record their experience. Post-CoVID, 75 patients or
their family members or carers completed a survey via telephone.
In both the pre- and post-CoVID populations, no patient who
answered the phone call from the researcher declined to take part
in the survey. No patient completed the survey with the researcher
more than once.

Pre-CoVID, 44% of respondents to the telephone survey stated
that they needed to take time off work, school, or college to attend
a face-to-face appointment. Post-CoVID, 55% of respondents stated
they need to take time off to attend appointments.

Patients and carers reported similarly positive responses pre-
and -post-CoVID with regard to interaction with their clinician
and overall experience receiving their care via telephone. These
results are illustrated in Fig. 6.

3.2.3. Qualitative data surrounding patient experience
Patients expressed a range of responses, both positive and neg-

ative, in response to the question ‘Do you have any other thoughts
or opinions surrounding telephone appointments for epilepsy
care?’ both pre- and post-CoVID.



Fig. 1. Breakdown of Encounters by Encounter Type in BH and SJH from 23rd December 2019 to 23rd March 2020.
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3.2.3.1. Similarities to face- to-face appointments. Many patients
remarked at how similar the telephone call was to a face-to-face
appointment. A number of patients stated that the nature and con-
versation of the virtual appointment was the same as previous
face-to-face encounters.

P70 – ‘I got the exact same treatment as I would if I had gone in to
BH’

P43 – ‘Unless you need a test done, it’s the same as sitting across
from them really’

P48 – ‘There’s no physical contact on any of my appointments any-
way so the phone is fine’
3.2.3.2. Convenience. Many patients highlighted the convenience of
not having to travel to the hospital for an appointment that can
often be quite brief.

P13 – ‘I was quite impressed by it. There was no waiting around for
a ten-minute appointment’

The convenience of not having to travel to the hospital for an
appointment was highlighted in particular by carers of patients
who have intellectual or physical disabilities.

P69 – ‘Going to the hospital is usually horrendous. Waiting areas,
toilet facilities and all that. This is so great’
3.2.3.3. Stability of condition. The large number of respondents sta-
ted that their willingness to engage with telemedicine in the future
would depend on the stability of their condition. Many patients
expressed that they would be happy to continue with telemedicine
4

for a routine ‘check-up’ with clinicians if their seizure frequency
remains the same or if epilepsy presents no new problems in their
lives.

P47 – ‘If it’s a routine check-up, there’s no need for me to be in
wasting the clinician or my time’

P42 – ‘When there’s nothing urgent this is a great way of doing
things’

However, a number of respondents stated that if their seizure
frequency increased or their epilepsy began to impact their lives
in a new manner, they would rather be seen in person rather than
virtually.

P36 – ‘If someone is having active seizures, a phone call might not
be the best idea’

P75 – ‘If everything is going smoothly then phone is grand. If you’ve
a problem you’d want to be seen face to face though’.
3.2.3.4. Video appointments. Many respondents reported that they
would like to see the clinician’s face in future virtual appointments
through the use of video-conferencing software.

P51 – ‘It would be great if you could see the clinician’s face, I’d love
to do a video call’

P1 – ‘Facetime or Zoom would be better than the phone call’
3.2.3.5. Concentration and appointment flow. Some patients
expressed that this new style of appointment required more con-
centration and preparation compared to face-to-face
appointments.



Fig. 2. Breakdown of Encounters by Encounter Type in BH and SJH from 24th March 2020 to 24th June 2020.

Fig. 3. Breakdown of Telephone Encounters by Issue Category in BH and SJH from 23rd December 2019 to 23rd March 2020.
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P66 – ‘You’ve to think more on your feet. . .You’ve to do a bit more
thinking than if you were there in person’
P8 – ‘Questions come up more easily (In face to face appointments).
It’s easier to develop conversation. . .If you’re doing it on the phone
have your questions written down beforehand’
5

3.2.3.6. Preference for face-to-face. Other patients stated that tele-
medicine was something they did not wish to utilize in the future,
and they would prefer face-to-face.

P15 – ‘This was not very satisfactory to be honest. I’d prefer face to
face’



Fig. 4. Breakdown of Telephone Encounters by Issue Category in BH and SJH from 24th March 2020 to 24th June 2020.
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P35 – ‘If I’d a choice, I’d prefer face to face. I feel more comfortable
chatting in person’

P58 – ‘I’m not great at talking on the phone I don’t think. I can
explain things more in depth in person. I like getting out of the
house and going to the hospital for the appointments’
4. Discussion

The predominantly face-to-face model of outpatient follow-up
for epilepsy care has existed since the 19th century [24]. In-
person outpatient care often fails to reliably provide responsive
care when patients need intervention [25]. Despite this, telemedi-
cine has not been widely used to provide chronic epilepsy care for
patients. Clinicians and patients persisted with onsite appoint-
ments in spite of the potential feasibility of remote visits, espe-
cially for stable chronic patients [26,27].

The CoVID-19 pandemic has forced health administrators and
clinicians to adopt and implement telemedicine in a short space
of time to continue caring for patients during society-wide travel
restrictions. It is already clear that patients are apprehensive about
the risk of coronavirus exposure and a study on severe psycholog-
ical distress conducted in China during the initial CoVID-19 out-
break revealed that PWE showed higher psychological distress
scores than otherwise healthy individuals [28]. Furthermore, epi-
lepsy tends to be more severe in patients with intellectual disabil-
ity whose daily routines have been severely disrupted by the
pandemic. A hastily or poorly implemented telehealth system
could add to these difficulties.

In this study, quantitative data garnered from the National EEPR
show that the switch to telehealth coincided with a nationwide
social lockdown on the 24th of March 2020. The switch was com-
prehensive and the data reveal that the two large epilepsy services
in large urban centers caring for more than 7000 epilepsy patients
managed to avoid any backlog, seeing almost the same number of
cases in the 3 months up to the end of March compared to the
3 months after. The agility of the services was in our view largely
to do with the dynamic capability of the EEPR which was able to
enable and facilitate the switch with its point of care capability
and remote access.

The other finding from the quantitative data is that the use of
telephone and email support services showed that in the number
of enquiries increased slightly from 433 to 488, but, in general,
6

the concerns of epilepsy patients were only marginally different
comparing pre- and post-CoVID periods. This suggests that there
may not have been a significant increase in care requirement for
epilepsy patients during the pandemic, although this is being ana-
lyzed separately [29].

Studies which compare the experiences and outcomes of tele-
medicine vs face-to-face visits for neurological conditions have
consistently displayed positive results for telemedicine
[11,30,31]. This audit is unique in that not only does it provide
quantitative data reporting positive experience, it provides qualita-
tive insights into what aspects of telephone appointments patients
did and did not enjoy. To our knowledge, this is the first time such
qualitative data have been reported.

Survey data collected, both pre and post-CoVID, displayed high
levels of satisfaction with telemedicine from both a clinician and
patient perspective. Importantly, patients who received their care
via telemedicine pre-CoVID were carefully selected for these types
of appointments based on the impression clinicians had of their
condition from previous appointment history. Post-CoVID, all
patients, not just preselected ones, were subject to telemedicine
care – which raises concerns about the suitability of unselected
cohorts; however, the high levels of clinician and patient satisfac-
tion seen in both cohorts indicate that telemedicine is a viable pro-
cess for all, not just a select few who clinicians believe are suitable
for it.

Interestingly, clinicians were more likely to express concerns
about the suitability of certain patients for using telemedicine for
their care going forward than the patients themselves (25% vs
9%). Clinicians described concerns that patients experiencing their
first clinic visit; those with unclear seizure frequencies and those
who were surgical candidates are not appropriate for receiving
care via telemedicine. While patients in general were more predis-
posed to telehealth, some expressed more concern that if their con-
dition were to worsen, they would prefer to receive care in person
than over the phone.

It is important to implement the learnings of epilepsy care
delivery during this pandemic in a post-CoVID world. A number
of publications and policy documents have stated that we must
maintain remote models of care for patients with chronic condi-
tions and not return to ‘business as usual’ once this pandemic ends
[9,17,19,27,32,33]. Our results, in particular the qualitative data
garnered from patients, indicate that a majority of patients with
epilepsy are happy to continue their care virtually if their condition



Fig. 5. Graphs outlining clinician response to questions surrounding patient appropriateness and future mode of care delivery.
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remains stable or no new issues arise between appointments. If
structures were to be created which allow patients or their carers
to submit their preference for a telemedicine or face-to-face visit in
advance of an outpatient appointment, this would likely decrease
the number of patients who are unnecessarily traveling to hospi-
tals to receive their epilepsy care. Our group has recently reported
the introduction of a patient portal which has the capability to
indicate these preferences and even alter the notion of scheduled
visits [9]. The use of video consultations has become quite common
during CoVID across many disciplines of medicine [34]. The utiliza-
tion of video as opposed to telephone could provide additional
visual cues to clinicians and therapeutic presence to patients,
which could allow more difficult consultations to take place remo-
tely [34].
5. Limitations

The number of completed surveys by clinicians and patients in
the pre-CoVID era is low. Data were collected following 50 clinical
7

encounters from clinicians and 18 patients completed surveys via
telephone over a 3-month period from December 2019 to March
2020. During this period of data collection, clinicians were incon-
sistent in completing surveys following each appointment, and
patients proved difficult to reach in the days following the clinic.
Nonetheless, we feel it is important to include the pre-CoVID data
because they serves to illustrate the similarities in clinician and
patient experience of telemedicine from an era when it was volun-
tarily being employed for selected patients to when it was
employed out of necessity for continuing to provide care to all
patients during a pandemic.
6. Conclusion

The switch to telemedicine during the CoVID pandemic in the
Irish Epilepsy Service, as in many centers around the world, was
rapid and comprehensive. The availability of a shared agile web-
based EEPR allowed us to demonstrate no loss of care contact for
this vulnerable group across two large urban epilepsy centers. A



Fig. 6. Graphs outlining patient response to questions surrounding interaction with clinician and overall experience using telemedicine.
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mixed methods survey allowed us to demonstrate that telemedi-
cine is seen to be an effective and satisfactory method of delivering
chronic outpatient care. This was true regardless of the CoVID-19
pandemic indicating the long-term potential of telemedicine as a
method of care delivery.
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