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Abstract
Objectives: As part of the COVID- 19 and Epilepsy (COV- E) global study, we 
aimed to understand the impact of COVID- 19 on the medical care and well- being 
of people with epilepsy (PWE) in the United States, based on their perspectives 
and those of their caregivers.
Methods: Separate surveys designed for PWE and their caregivers were 
circulated from April 2020 to July 2021; modifications in March 2021 included a 
question about COVID- 19 vaccination status.
Results: We received 788 responses, 71% from PWE (n = 559) and 29% (n = 229) 
from caregivers of persons with epilepsy. A third (n  =  308) of respondents 
reported a change in their health or in the health of the person they care for. 
Twenty- seven percent (n  =  210) reported issues related to worsening mental 
health. Of respondents taking ASMs (n = 769), 10% (n = 78) reported difficulty 
taking medications on time, mostly due to stress causing forgetfulness. Less than 
half of respondents received counseling on mental health and stress. Less than 
half of the PWE reported having discussions with their healthcare providers 
about sleep, ASMs, and potential side effects, while a larger proportion of 
caregivers (81%) reported having had discussions with their healthcare providers 
on the same topics. More PWE and caregivers reported that COVID- 19- related 
measures caused adverse impact on their health in the post- vaccine period than 
during the pre- vaccine period, citing mental health issues as the primary reason.
Significance: Our findings indicate that the impact of the COVID- 19 pandemic 
in the US on PWE is multifaceted. Apart from the increased risk of poor COVID- 19 
outcomes, the pandemic has also had negative effects on mental health and self- 
management. Healthcare providers must be vigilant for increased emotional 
distress in PWE during the pandemic and consider the importance of effective 
counseling to diminish risks related to exacerbated treatment gaps.
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1 |  INTRODUCTION

The ongoing global pandemic caused by the coronavi-
rus disease 2019 (COVID- 19) has presented an extraor-
dinary challenge for health services worldwide, with 
many healthcare systems forced to make changes at an 
unprecedented pace. There has been substantial realloca-
tion of resources to care for the large and unpredictable 
number of the acutely ill. Additionally, efforts to contain 
viral transmission through, for example, self- isolation 
measures, have led to potentially unavoidable deficien-
cies in the care of chronic illnesses such as epilepsy. In the 
early months of the pandemic, neurologists and specialist 
nurses were often redeployed to intensive and acute care 
units, resulting in less time and fewer staff devoted to the 
care of people with seizures.1 Many hospitals temporar-
ily closed inpatient video- EEG monitoring units and sus-
pended elective epilepsy surgery, subsequently negatively 
impacting individuals with drug- resistant epilepsy.2

Responses to COVD- 19 have varied around the world. 
In the United States (US), 42 states and territories is-
sued mandatory stay- at- home orders from March 1 to 
May 31, 2020.3,4 These measures, in addition to drastic 
social- distancing guidelines, limited in- person clinical 
care. Telemedicine, which can provide a time- saving and 
cost- effective alternative to in- person clinical encounters 
for people with epilepsy, was rapidly and widely imple-
mented.5– 8 During the first COVID- 19 wave, US insurers 
moved swiftly to expand coverage to include all telemed-
icine encounters from home, and states relaxed their 
licensure requirements to enable care across state bound-
aries.9 The US Department of Health and Human Services 
also waived enforcement of Health Insurance Portability 
and Accountability Act regulations to permit commer-
cial audio and video communication and thereby facili-
tate telemedicine encounters.9 Many states subsequently 
rescinded these waivers as decreed by their respective 
governors.10

The US is currently experiencing its fourth COVID- 19 
surge. By January 2022, a year after COVID- 19 vaccines 
were manufactured, the United States (US) surpassed 
65  million COVID- 19 cases, and the death toll had ex-
ceeded 850 000 people.11

An estimated 1.2% of the US population, approximately 
3.4  million people, has epilepsy.12 People with epilepsy 
have experienced worsening of seizures, greater emotional 
distress, and sleep disruption during this pandemic.13– 18 
This reported emotional distress and sleep disruption was 

similar to the general population, with numbers reported 
as high as 30% of people citing sleep disturbances, and 
71% reporting emotional distress.19 A recent meta- analysis 
has suggested that people with epilepsy may be at greater 
risk of poorer COVID- 19 outcomes, particularly disease 
severity and mortality.20 Epilepsy is also a condition that 
associates with socioeconomic deprivation and health in-
equity, factors that can be exacerbated during pandemics.1

To gain further insights into the challenges people with 
epilepsy have faced during the pandemic, the COVID- 19 
and Epilepsy (COV- E) Study launched online surveys for 
people with epilepsy, caregivers, and healthcare work-
ers to assess the impact of the pandemic on health and 
wellbeing, access to healthcare, and counseling regarding 
exposure to risk. Responses were submitted from the first 
wave of the pandemic, through the development and de-
ployment of COVID- 19 vaccines, to the beginning of the 
fourth surge. The surveys had a global reach across multi-
ple languages; here we present the US data.

2 |  METHODS

2.1 | Study design

The project, led by UK charity SUDEP Action and 
University of Oxford (UO), was approved by the UO 
Ethics Committee, and its design was previously 
reported.16 We used separate online surveys for people 
with epilepsy (PWE) and primary caregivers of PWE, 
focusing on quantitative data, with some questions 
permitting free- text qualitative responses. The survey 
was modified and recirculated in March 2021 to include 
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Key Points

• Healthcare providers must be vigilant for 
increased emotional distress in people with 
epilepsy during the pandemic.

• Barriers to healthcare initially related to social 
restrictions in the COVID- 19 pandemic may be 
augmented by changing insurance coverage.

• Removing expanded healthcare coverage and 
telehealth waivers may create additional hin-
drances to accessing healthcare.
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a question about COVID- 19 vaccination status. Data 
entry was anonymous, and quantitative responses were 
analyzed in aggregate.

2.2 | Survey dissemination

Online survey dissemination was an international effort 
led by SUDEP Action and shared by other epilepsy sup-
port organizations including, but not limited to, the BAND 
foundation, Citizens United for Research in Epilepsy 
(CURE), Epilepsy Action, Epilepsy Foundation America, 
Epilepsy Research UK, Epilepsy Society, Epilepsy Sparks, 
the International Bureau for Epilepsy (IBE), and the 
International League Against Epilepsy.

2.3 | Measurements

2.3.1 | Demographics

People with epilepsy provided information regarding age, 
sex, gender, and ethnic background. Caregivers provided 
the same information about the people with epilepsy for 
whom they cared.

2.3.2 | Epilepsy type/health background

Respondents were queried about epilepsy type, seizure 
type(s), and frequency. Respondents also provided infor-
mation about their primary healthcare providers, antisei-
zure medications (ASM), and access to healthcare in the 
previous 12  months. We asked about COVID- 19 infec-
tions, the need to self- isolate due to possible exposure and, 
later, COVID- 19 vaccination status.

2.3.3 | Risk factors for epilepsy 
morbidity and mortality

Respondents answered questions about any changes in 
sleep quality, seizure patterns, alcohol and drug use, and 
mental health during the pandemic. They provided infor-
mation about their living circumstances: whether they 
lived alone or with someone who could potentially pro-
vide first aid.

Respondents also described the counseling they re-
ceived from their clinicians in the previous 12 months re-
garding ASM side effects, alcohol or recreational drug use, 
driving, employment, mental health, pregnancy, safety 
aids, first aid, the stigma of epilepsy, sudden unexpected 
death in epilepsy (SUDEP).

2.3.4 | Access to healthcare

We investigated the impact of the pandemic on respond-
ents' ability to fill their prescriptions, take ASM on time, 
communicate with clinicians, and whether there were 
changes to their scheduled appointments.

2.3.5 | Caregiver survey

The caregiver survey emulated the survey for people with ep-
ilepsy to determine the impact of COVID- 19 on people with 
epilepsy from a caregiver's perspective. Caregivers stated the 
nature of their relationship to the person with epilepsy, for 
example, parent, spouse, partner, friend, or support worker.

2.4 | Data analysis

We collated data from the USA from May 2020 to July 
2021 and categorized responses into (a) demographics; 
(b) reported health outcomes; (c) awareness of risk; and 
(d) access to epilepsy care. Surveys were first analyzed 
individually, utilizing descriptive statistics and cross- 
tabulation of data using tools provided by Jisc, a UK- based 
digital infrastructure service. Data were then exported 
into Microsoft Excel to facilitate cross- comparison of indi-
vidual and caregiver surveys.

Additional subgroup analyses examined vulnerabil-
ity groups, particularly ethnic minorities and those over 
60 years. Chi- squared tests were used to compare responses 
provided before and after the availability of COVID- 19 vac-
cines regarding the impact of COVID- 19 on overall health, 
ability to take medication on time, communicate with their 
healthcare provider, and scheduling appointments.

3 |  RESULTS

We received 788 responses, 71% from PWE (n = 559) and 
29% (n = 229) from caregivers of persons with epilepsy. 
We received responses from May 2020 to November 2020, 
and from February 2021 to July 2021.

3.1 | Population demographics

3.1.1 | Sex and gender

Most survey respondents were women (77%, 428/559); 
22% were men (125/559), 0.54% identified as non- binary 
(3/559), and 0.54% (3/559) did not provide an answer. In 
the caregiver survey, there was a more even distribution 
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with 49% women (111/229), 50% men (115/229); 0.43% 
identified as non- binary (1/229) and 00.87% did not pro-
vide an answer (2/229).

3.1.2 | Age

Among PWE, most were between 18 and 50 years old 
(Table  1). PWE under 18 years old were highly repre-
sented in the caregiver survey, comprising 53% (122/229) 
of people cared for by these individuals.

3.1.3 | Ethnicity

Those who self- identified as minority ethnic groups com-
prised 11% (89/788) of PWE and those being cared for with 

epilepsy. Eight responses were omitted from analysis as 
they identified as belonging to a group that is not regarded 
as an ethnic minority in the USA as defined by the National 
Institutes of Health.21 Eight percent (60/788) of respondents 
were unsure or did not answer questions related to ethnicity.

3.1.4 | Comorbidities

People with epilepsy and those being cared for with epi-
lepsy reported a high incidence of memory difficulties 
(39%, 304/788), mental health difficulties (21%, 163/788), 
and intellectual disability (16%, 124/788). Other condi-
tions included hypertension (12%, 96/788), respiratory 
issues (11%, 83/788), heart conditions (5%, 43/788), non- 
epileptic attacks (5%, 37/788), and diabetes (2%, 19/788). 
No comorbidities were reported by 22% (177/788).

People with 
epilepsy

People with epilepsy (survey 
completed by caregivers)

n 559 229

Sex

Female (% within group) 428 (76.5%) 111 (48.5%)

Age group in years (%)

<18 N/A 122 (53.3%)

18– 29 107 (19.1%) 58 (25.3%)

30– 39 135 (24.2%) 16 (7.0%)

40– 49 118 (21.1%) 12 (5.2%)

50– 59 91 (16.3%) 10 (4.4%)

60 and over 101 (18.1%) 8 (3.5%)

Unspecified 7 (1.2%) 3 (1.3%)

Minority ethnic group

Yes 59 (10.6%) 30 (13.1%)

No 454 (81.2%) 185 (80.8%)

Not sure 23 (4.1%) 8 (3.5%)

Prefer not to say 23 (4.1%) 6 (2.6%)

Comorbidities

None 177 (31.7%) 0 (0.0%)

Hypertension 83 (14.9%) 13 (5.7%)

Respiratory condition 57 (10.2%) 26 (11.4%)

Memory difficulties 228 (40.8%) 76 (33.2%)

Cardiac condition 35 (6.3%) 8 (3.5%)

Non- epileptic attacks/
dissociative seizures

29 (5.2%) 8 (3.5%)

Mental health 115 (20.6%) 48 (21.0%)

Intellectual disability 30 (5.4%) 94 (41.0%)

Diabetes 18 (3.2%) 1 (0.4%)

Prefer not to say 9 (1.6%) 59 (25.8%)

Other 75 (13.4%) 0 (0.0%)

T A B L E  1  Demographics of the 
cohort including sex, age, ethnicity, and 
comorbidities
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3.2 | Exposure to risk during the 
COVID- 19 pandemic

3.2.1 | Health and well- being

Thirty- one percent (243/788) of all respondents reported 
a change in their health or in the health of the person 
they care for. Overall, 11% (85/788) reported a change 
in the number, type, or length of seizures. Twenty- seven 
percent (210/788) reported increased mental strain, 
stress, worry, anxiety, or depression. Twenty percent 
(159/788) reported disrupted sleep patterns. Of all re-
spondents with epilepsy, increased alcohol consumption 
was reported by 2% (17/788) and increased recreational 
drug by 1% (9/788).

3.2.2 | Access to healthcare

Prescriptions
Of those taking ASMs (n = 769), 10% reported greater diffi-
culties taking medications on time (78/769), mostly owing 
to stress and worry causing forgetfulness (7%, 54/769), 
and changes in daily routine (6%, 45/769). Four percent 
(29/769) reported delays in prescription deliveries, and 4% 
(27/769) reported difficulties in collecting prescriptions. 
Only 2% (14/769; Figure  1) reported problems ordering 
prescriptions.

Medical services
Almost a quarter (188/788) of all PWE and caregivers re-
ported difficulty getting health services during the pan-
demic: 18% (139/788) of respondents reported difficulty 
reaching Neurology Services; 8% (62/788) had difficulty 
reaching their General Practitioner and 8% (62/788; 
Figure 2) had difficulty contacting Pharmacy Services.

First aid
Thirty percent (240/788) of PWE were living alone during 
lockdown. Of the 544 PWE who were co- habiting, 5.3% 
(29/544) did not live with anyone who could provide first 
aid.

Emergency care
Twenty- seven percent (216/788) of all respondents with 
epilepsy and caregivers reported sustaining injuries or 
needing emergency care due to epilepsy or related injuries 
during the 12 months prior to survey completion.

Epilepsy services
Fifty- six percent (443/788) of all epilepsy respondents 
reported that planned medical appointments were 
changed. Of these, 60% (266/443) reported that their 

encounters were rescheduled as telemedicine visits 
(telephone or video call). Only 4% of all respondents 
(34/788) reported that their appointments had been 
canceled and 16% (128/788) were dissatisfied with their 
scheduling changes.

Risk awareness
All respondents with epilepsy and caregivers were asked 
about counseling they had received from healthcare pro-
viders in the previous 12 months. Only 44% percent of peo-
ple with epilepsy recalled discussions on ASMs and side 
effects, while 80% of caregivers remembered discussing 
this with a healthcare provider. Forty- eight percent of peo-
ple with epilepsy discussed sleep with healthcare provid-
ers, whereas 81% of caregivers reported having had these 
conversations. Recreational drug use was discussed with 
8% of people with epilepsy and 19% of caregivers. Greater 
differences were reported for SUDEP discussions (10% of 
people with epilepsy, 50% of caregivers); using safety pre-
cautions and first aid (13% of people with epilepsy, 70% of 
caregivers); rescue medications (15% of people with epi-
lepsy, 74% of caregivers), safety aids and equipment (17% 
of people with epilepsy, 57% of caregivers). Forty- three 
percent of people with epilepsy and 49% of caregivers had 
discussed mental health and stress with clinicians in the 
12 months prior to survey completion (Figure 3).

3.3 | Special groups

3.3.1 | Ethnic minorities

Among the 81 minority ethnic group respondents, most 
received medical care from neurologists (69%, 56/81) 
and epileptologists (19%, 15/81). Thirty- one percent 
found it difficult to receive health services for their 
epilepsy during the current pandemic (25/81). Sixty- 
four percent (52/81) of these respondents were living 
with someone during the pandemic although only 57% 
(46/81) were living with someone who could adminis-
ter first aid. Thirty- eight percent (31/81) experienced 
epilepsy- related injuries or required emergency care in 
the prior 12 months.

3.3.2 | People with epilepsy aged 
60 years and older

One hundred and nine respondents with epilepsy were 
over the age of 60 years. Forty- nine percent (53/109) pri-
marily received medical care from neurologists, while 29% 
and 15% percent primarily saw epileptologists (32/109) 
and general practitioners (16/109), respectively. Only a 
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quarter (25%, 27/109) of respondents found it difficult to 
get help during the pandemic. Fifty- two percent (57/109) 
of respondents were living with someone during the pan-
demic and 48% (52/109) were living with someone who 
could administer first aid. A quarter of respondents (25%, 
27/109) had epilepsy- related injuries or required emer-
gency care in the prior 12 months. The most commonly 
reported medical comorbidities were hypertension and 
memory difficulties.

3.3.3 | Analysis of responses in the pre- 
vaccine and post- vaccine periods

Forty- three percent of people with epilepsy (242/599) and 
34% (n = 77/229) of caregivers completed this survey from 
March to July 2021 and provided information about vac-
cination status. In March 2021, essential workers, adults 
over 50 years, and those were chronic medical conditions 

were eligible for the COVID- 19 vaccine; by the end of 
April 2021, all US adults were eligible.22 We found that 
64% of people with epilepsy (n = 154/242) and 68% of car-
egivers or the people under their care (n = 52/77) had re-
ceived at least 1 dose of a COVID vaccine (Table 2) at that 
time. Responses to queries regarding access to healthcare 
or overall health provided between April and November 
2020 were compared to responses provided from February 
to July 2021, after vaccinations were obtainable by the 
general public (Table  3). Among people with epilepsy, 
269 (48%) completed the survey before COVID- 19 vac-
cines were available and 290 (52%) completed the survey 
in the post- vaccine period. Among caregivers, surveys 
were completed by 149 (65%) during the pre- vaccine pe-
riod and 80 (35%) after vaccines were deployed. When 
asked whether COVID- 19- related measures had caused 
any changes to their health, people with epilepsy and 
caregiver groups reported a greater proportion of affirma-
tive responses (i.e., yes/unsure) in the post- vaccine period 

F I G U R E  1  Cited reasons for difficulties adhering to antiseizure medications (ASM) in the caregivers and people with epilepsy (PWE) 
surveys, respectively. A greater proportion of respondents in the PWE survey reported difficulties in adhering to ASM compared to responses 
from the caregiver survey. Changes in everyday routine and stress or worry causing forgetfulness were the most commonly cited causes in 
both groups. Respondents were permitted to provide more than one answer.

F I G U R E  2  Number of people with 
epilepsy and caregivers who reported 
difficulties accessing healthcare services 
during the COVID- 19 pandemic. 
Respondents were permitted to provide 
more than one answer.
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group compared to their respective pre- vaccine period co-
horts: 48% vs 40% among people with epilepsy (P = .05), 
and 54% vs 30% among caregivers (P = .0003). A higher 
proportion of caregivers in the post- vaccine period also 
reported difficulties in access to healthcare services as 
compared to pre- vaccine period (36% vs 23%, P  =  .03). 
However, no statistically significant differences were ob-
served between the pre-  and post- vaccine period in the re-
sponses to questions regarding ability to take medication 
on time, change in scheduled appointments, or access to 
healthcare services.

Increased mental strain, stress, worry, anxiety, or de-
pression was the primary reason for adverse impact on 
health in both groups during the pre-  and post- vaccine 
periods.

4 |  DISCUSSION

As the US currently leads the world in the number of 
COVID- 19 cases and mortalities, the impact of this pan-
demic on the health and well- being of people with epilepsy 
living in America and their caregivers is multifaceted and 
profound. Our results further demonstrate that the indi-
rect burden of the pandemic is substantial.

While approximately one- tenth of respondents re-
ported changes in the number, type, or length of seizures, 
a third of all respondents reported a change in their health 
or in the health of the person they care for during the 
pandemic with over a quarter attributing this to increased 
mental strain, stress, worry, anxiety, or depression. These 
findings are further supported by a recent study that 

F I G U R E  3  Summary of responses relating to discussion of epilepsy- related factors. Respondents were asked whether they had 
discussed specific aspects relating to epilepsy with a clinician in the past 12 months. Less than half of people with epilepsy reported having 
discussions with their healthcare providers about sleep, antiseizure medications (ASM) and their potential side effects, and other topics 
related to risk, such as sudden unexpected death in epilepsy (SUDEP) were discussed even less frequently. Many more caregivers reported 
having had discussions with their healthcare providers on these same topics. This discrepancy might be explained by differences in self- 
reported and caregiver- reported recall.

People with 
epilepsy, n = 242

People with epilepsy 
(survey completed by 
caregivers), n = 77

Total, 
n = 319

Received 1 dose 42 (17.4%) 7 (9.1%) 49 (15.4%)

Received 2 doses 112 (46.3%) 45 (58.4%) 157 (49.2%)

Not yet offered vaccine 33 (14%) 5 (7%) 38 (12.0%)

Awaiting first dose 10 (4%) 5 (7%) 15 (4.7%)

Offered vaccine but 
refused

26 (11%) 13 (17%) 39 (12.2%)

Other 19 (8%) 2 (3%) 21 (6.6%)

T A B L E  2  COVID vaccination status 
of respondents who completed survey 
during the post- vaccination era
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reported that 57.1% of PWE and 21.5% of caregivers en-
dorsed significant psychological distress.23 Deterioration 
of mood and increased emotional distress in people with 
epilepsy during the pandemic has also been observed in 
the UK and Brazilian arms of this study,16,17 as well as 
multiple others.1,14,15,18

The US Food and Drug Administration issued the first 
emergency use authorization for the use of the Pfizer- 
BioNTech COVID- 19 vaccine in December 2020 which 
was soon followed by approval for the Moderna and 
Janssen (Johnson and Johnson) vaccines.22 In March 
2021, adults over the age of 50, those with chronic med-
ical conditions, and all essential workers were eligible 
for the COVID- 19 vaccine; this extended to all adults 
by the end of April 2021. The availability of these vac-
cines marked an important milestone and initial opti-
mism for an imminent end to the pandemic.24 Analysis 
of responses provided during the pre- vaccine and post- 
vaccine periods, however, show that a larger proportion 
of respondents experienced an adverse impact on health 
as a result of COVID- 19- related measures in the post- 
vaccine period. This applied both to people with epilepsy 
and caregivers and was, as in the pre- vaccine cohort, 
primarily attributed to a decline in mental health and 
wellbeing. This contrasts with a longitudinal Spanish 
study evaluating the impact of the pandemic on levels of 

anxiety, depression, somnolence, and quality of life that 
showed lower anxiety levels in people with epilepsy.25 
This was attributed to possibly having more stable living 
situations during the pandemic. In that study, predeter-
mined severity of epilepsy was not found to be a key fac-
tor in COVID- 19- associated increases in anxiety.25

Our post- vaccine findings may reflect increasing dis-
tress related to the surging Delta variant of COVD- 19 as 
seen in an Australian study that compared the impact of 
COVID- 19 on behaviors and psychological symptoms of 
dementia (BPSD) and related caregiver distress during 
the pre- COVID- 19 period (January 2018– December 
2019) and COVID- 19 period (January 2020– July 2021).26 
Additionally, despite the safety and tolerability of the 
COVID- 19 vaccines in people with epilepsy,27,28 vaccine 
hesitancy remains a widespread issue29,30 and may have 
contributed to emotional distress, particularly amid the 
growing calls for vaccine mandates by mid- 2021.31

The proportion of respondents who experienced changes 
in their scheduled appointments was stable in both groups 
both during the pre- vaccine and post- vaccine periods. Sixty 
percent of respondents whose appointments were changed 
indicated that these were converted to telemedicine en-
counters, reflecting its rapid implementation and the swift 
adaptation of the medical community in delivering clini-
cal care. Although stay- at- home orders had long been lifted 

T A B L E  3  Comparison of responses regarding access to healthcare provided pre-  and post- vaccine availability

People with epilepsy
People with epilepsy (survey completed 
by caregivers)

Pre- vaccine 
period

Post- vaccine 
period

Pre- vaccine 
period

Post- vaccine 
period

n 269 290 149 80

Have recent COVID- 19 measures caused any changes to your/their health?

Yes/Unsure 107 (40%) 139 (48%) P = .05 44 (30%) 43 (54%) P = .0003

No 162 (60%) 151 (52%) 105 (70%) 37 (46%)

Has COVID- 19- related disruption made it difficult for you/the person you care for to take medication on time?

Yes/Unsure 25 (10%) 35 (12%) P = .32 13 (9%) 9 (12%) P = .57

No 231 (90%) 245 (88%) 127 (91%) 68 (88%)

Have you/the person you care for found it difficult getting help for your epilepsy from health services during the current pandemic?

Yes/Unsure 61 (23%) 76 (26%) P = .33 34 (23%) 29 (36%) P = .03

No 208 (77%) 214 (74%) 115 (77%) 51 (64%)

Have they had planned medical appointments that have been changed?

No, there has not been any 
communication about pre- scheduled 
appointments

53 (24%) 53 (22%) P = .74 16 (14%) 4 (7%) P = .18

The scheduled appointment was 
canceled/changed/other reason

170 (76%) 183 (78%) 97 (86%) 52 (93%)

Note: P- values were estimated from chi- square tests of association. The bold values indicate that they are statistically significant.
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and many outpatient practices were once again busy with 
both in- person and telemedicine visits, it is possible that 
many appointments were rescheduled as more and more 
states rescinded or modified their telehealth waivers.

Analysis of vulnerable groups showed that a similar 
proportion of respondents aged over 60 years had dif-
ficulty accessing health services, had epilepsy- related 
injuries, or required emergency care when compared to 
the entire cohort. A higher proportion of respondents 
from ethnic minorities, however, found it difficult to 
receive health services. Ethnic minorities also reported 
more epilepsy- related injuries and need of emergency 
care compared to the entire cohort. In the US where 
health insurance coverage is not universal, disparities in 
epilepsy care can associate with race, ethnicity, and so-
cioeconomic status.32 These disparities were intensified 
in the setting of the numerous healthcare disruptions 
brought about by the pandemic. Our data thus mirror 
the racial and ethnic disparities in healthcare that have 
been previously described during the COVID- 19 pan-
demic with respect to infection, in- hospital outcomes 
once admitted, and access to telemedicine.33

People with epilepsy can have comorbidities that may 
place them at greater risk of contracting COVID- 19. The 
high burden of comorbidities among respondents was re-
flected in the data presented here. Despite this, less than half 
of all respondents received counseling on mental health and 
stress. Less than half of people with epilepsy reported hav-
ing discussions with their healthcare providers about sleep, 
ASMs and their potential side effects, and other topics re-
lated to risk such as safety precautions and first aid. Rescue 
medications, recreational drug use, and SUDEP were dis-
cussed even less frequently. Many more caregivers reported 
having had discussions with their healthcare providers on 
these same topics. This discrepancy might be explained by 
differences in self- reported and caregiver- reported recall; 
41% of people with epilepsy reported memory issues as a 
comorbidity. 41% of those people with epilepsy on whom 
caregivers reported had intellectual disability and 33% had 
memory difficulties, requiring caregivers to advocate on 
their behalf. As the pandemic continues, it remains essen-
tial to provide counseling on risk mitigation, particularly 
to people with epilepsy who have an even greater need for 
self- management during this time.18,34

Comparing other survey findings from the UK16 and 
Brazilian17 arms of the COV- E study shows, for example, 
that a third of US, and a quarter of UK, respondents lived 
alone during the pandemic, while only 9% of Brazilian 
respondents were solitary, likely reflecting different so-
cial and cultural constructs.17 Across the three countries, 
a similar proportion of respondents reported difficulty 
taking their medications on time (10% US; 13% UK; 11% 
Brazil). The primary reasons for this lack of adherence 

differed. Stress and worry causing forgetfulness was cited 
as the main contributor in the US; changes to routine, 
particularly the ability to access healthcare services and 
prescriptions for medications, was the most important 
factor in the UK; and difficulty obtaining prescriptions 
and altered or canceled appointments was the principal 
reason in Brazil. Such discrepancies underscore the need 
for better country- contextualized understanding of how 
COVID- 19 is affecting people with epilepsy and the tai-
lored mechanisms required to mitigate adverse impacts as 
the pandemic continues to evolve.34

5 |  LIMITATIONS

The principal limitations of the COV- E study have been 
previously described.16 Survey responses in this study were 
not categorized by state or region although the COVID- 19 
pandemic affected different regions of the United States 
in varying degrees of severity at different time points. As 
such, US responses may have been influenced by the con-
temporaneous accessibility of healthcare personnel and 
resources. Caregivers were instructed to answer on behalf 
of the person with epilepsy they cared for. All of their sur-
vey questions were phrased in a manner to facilitate this 
(e.g. “Has the person you care for found it difficult get-
ting help for their epilepsy from health services during the 
current pandemic?”) with the exception of the question, 
“Have you been offered a COVID- 19 vaccination?” As 
such, we cannot be certain that their responses reflected 
their status, or that of the person they care for. Over half of 
the caregivers surveyed reported caring for a child under 
the age of 18; potential differences between counseling 
styles between adult and pediatric neurologists or epilep-
tologists were not investigated. Other study limitations 
relate to the use of surveys and therefore the possibility of 
self- selection bias and potential recall bias. Additionally, 
the survey was structured such that respondents were not 
prompted to qualify whether a reported “change” in their 
seizure burden explicitly referred to worsening or im-
provement, nor were respondents prompted to describe 
specific barriers to accessing medical services; further ex-
amination of these topics present interesting and impor-
tant subjects for further investigation.

6 |  CONCLUSIONS

The COVID- 19 pandemic will likely have an enduring 
impact on how epilepsy care is delivered. PWE should 
be considered a population at risk during the COVID- 19 
pandemic,20 due to increased risk of poor COVID- 19 
outcomes and the pandemic's effects on mental health 



654 |   DUGAN et al.

and self- management. In addition to seizures, healthcare 
providers must be vigilant for increased emotional distress 
in people with epilepsy during the pandemic and must 
emphasize the importance of effective counseling to 
diminish the risks owing to the exacerbated treatment gaps, 
particularly among vulnerable groups. A multifaceted, 
person- centered approach with appropriate use of currently 
available technologies may achieve these objectives.16 
In the evolving US COVID- 19 landscape, the barriers 
to healthcare and communication that initially resulted 
from social restrictions and resources reallocations may be 
replaced or augmented by changing insurance coverage. 
Our findings suggest that removing the mitigations that 
were initially placed, such as expanded healthcare coverage 
and telehealth waivers, may have adverse consequences 
and create additional hindrances to accessing healthcare.
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