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Objectives: Collateral damage may occur in epilepsy management during the coro-
navirus (COVID-19) pandemic. We aimed to establish the impact of this pandemic 
on epilepsy patients in terms of patient-reported seizure control and emerging 
symptoms.
Materials & Methods: This is a cross-sectional study including consecutive patients 
assessed by telephone contact in an epilepsy clinic during the first month of con-
finement. Demographic and clinical characteristics were recorded, and a 19-item 
questionnaire was systematically completed. Data regarding the impact of confine-
ment, economic effects of the pandemic, and subjective perception of telemedicine 
were recorded. Additional clinical data were obtained in patients with a COVID-19 
diagnosis.
Results: Two hundred and fifty-five patients were recruited: mean age 
48.2 ± 19.8 years, 121 (47.5%) women. An increase in seizure frequency was reported 
by 25 (9.8%) patients. Sixty-eight (26.7%) patients reported confinement-related 
anxiety, 22 (8.6%) depression, 31 (12.2%) both, and 72 (28.2%) insomnia. Seventy-
three (28.6%) patients reported a reduction in economic income. Logistic regression 
analysis showed that tumor-related epilepsy etiology [OR = 7.36 (95% CI 2.17-24.96)], 
drug-resistant epilepsy [OR = 3.44 (95% CI 1.19-9.95)], insomnia [OR = 3.25 (95% CI 
1.18-8.96)], fear of epilepsy [OR = 3.26 (95% CI 1.09-9.74)], and income reduction 
[OR = 3.65 (95% CI 1.21-10.95)] were associated with a higher risk of increased sei-
zure frequency. Telemedicine was considered satisfactory by 214 (83.9%) patients. 
Five patients were diagnosed with COVID-19, with no changes in seizure frequency.
Conclusions: The COVID-19 pandemic has effects in epilepsy patients. Patients with 
tumor-related, drug-resistant epilepsy, insomnia, and economic difficulties are at a 
higher risk of increased seizure frequency. Telemedicine represents a suitable tool in 
this setting.
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1  | INTRODUC TION

In late December 2019, the health authorities of Wuhan City (Hubei 
province, China) reported a series of pneumonia cases of unknown 
etiology. Shortly thereafter, the novel severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) was identified as the etiologic 
agent causing coronavirus disease (COVID-19).1 This infectious dis-
ease rapidly advanced to become a pandemic, as declared by the 
World Health Organization (WHO) on 11 March, 2020,2 and at the 
time of writing of this article, there are more than two million cases 
worldwide.3 Spain is one of the most highly affected countries, with 
nearly 200 000 total cases and 20 000 deaths.4

The COVID-19 pandemic is a challenge for healthcare systems 
around the world. It is an exceptional health emergency that is gen-
erating an enormous health and socioeconomic impact. The pan-
demic has led governments to impose stringent measures on the 
population such as mandatory home confinement to contain the 
spread of the infection. Among European countries, Spain is second 
only to Italy in terms of extreme pressure on the healthcare system.5 
The huge demand for hospital and out-of-hospital resources to treat 
these patients has led to reorganization of the entire healthcare in-
frastructure and its workers, and this has inevitably affected health 
care for other conditions, including epilepsy.

In epilepsy patients, the pandemic has led to postponement of out-
patient visits, cancellation of epilepsy-related tests, such as electro-
encephalograms (EEG) and magnetic resonance imaging (MRI) studies, 
and even difficulties in attending emergency situations due to satura-
tion of the healthcare services. In this context, communications tech-
nology is undergoing a revolution, with telemedicine being a useful 
emerging alternative to facilitate medical care in chronic patients.6-8

Chronic health conditions such as hypertension, diabetes, and car-
diovascular disease have been identified as risk factors for developing 
severe COVID-19.9,10 However, the relationship between epilepsy and 
COVID-19, and the effects of the pandemic on epilepsy patients have 
been scarcely investigated to date. Patients with epilepsy face a unique 
situation at this time, and some may be at risk of breakthrough seizures 
not only due to COVID-19 itself, but also to the effects of home con-
finement and collapse of the healthcare services.

This study provides the results of a cross-sectional survey of pa-
tients from a specialized Epilepsy Unit at a Spanish tertiary hospital 
and reference center for patients with COVID-19. The aim of the 
study was to establish the impact of the pandemic on epilepsy pa-
tients in terms of seizure control and other key indicators, and to 
determine their subjective perception of telemedicine as a remote 
resource in this exceptional setting.

2  | METHODS

2.1 | Study design and participants

This is a cross-sectional study conducted in a specialized Epilepsy 
Unit including patients assessed by the outpatient clinic between 

March 16 and April 17, 2020. Following the guidelines described 
in the Vall d’Hebron Hospital contingency plan, all patients with an 
outpatient visit scheduled before the Spanish Government's state 
of alarm declaration on March 13, 2020, were assessed by tel-
ephone visit. The study conforms with World Medical Association 
Declaration of Helsinki, and it was approved by the Vall d’Hebron 
Research Institute Clinical Research Ethics Committee [PR(AG)2018-
2020]. Patients 17 years of age and older with a definite diagnosis 
of epilepsy according to the International League Against Epilepsy 
(ILAE) criteria11 were consecutively included in the study. All pa-
tients included gave oral consent for participation. The presence of 
psychogenic non-epileptic seizures only, paroxysmal neurological 
symptoms of an uncertain or non-epileptic nature, acute sympto-
matic seizures without a strict epilepsy diagnosis, and inability to 
complete the questionnaire by patients or their caregivers were con-
sidered exclusion criteria. All patients were attended by a trained 
epileptologist in a telephone visit, in which seizure frequency, treat-
ment-related adverse events, and other emerging symptoms were 
assessed as a routine outpatient evaluation. Information regarding 
epilepsy syndromes, current antiepileptic drug (AED) treatment, av-
erage baseline seizure frequency, and drug resistance was obtained 
from the medical records. All epilepsies were classified according to 
the current ILAE classification.12 The modified Rankin scale (mRS) 
score,13 presence of dysphagia, and demographic data, including cur-
rent living and employment situation, were assessed. The presence 
of intellectual disability was also recorded, defined as neurodevelop-
mental disorders involving significant limitations in both intellectual 
functioning and in adaptive behavior, according to the Diagnostic 
and Statistical Manual of Mental Disorders, 5th edition (DSM-5).14

2.2 | Telephone survey description

After the routine clinical telephone visit, a neurologist adminis-
tered a 19-item questionnaire to all participants. The survey was 
administered directly to patients, or to their caregivers in those 
with intellectual disability, dementia, or other conditions which, in 
the neurologist's opinion, made them unable to answer the ques-
tions. The 19 items included were mainly closed-ended questions 
for which patients had a choice of answers. The last question was 
open-ended, and patients were able to provide additional comments 
or suggestions related to the survey, the pandemic, or the confine-
ment measures if they so desired. The questionnaire had five sec-
tions related to the following: (a) effects of the isolation measures 
taken by the patient or their families/caregivers; (b) effects of the 
government-imposed confinement on seizure frequency, AED treat-
ment, emergency room consultations, delays in testing, and emer-
gence of anxiety/depression symptoms and sleep disturbances, as 
perceived and self-reported by the patients. Changes in seizure fre-
quency were estimated based on the average baseline seizure fre-
quency and seizure count during the confinement period. Severity 
and impact of anxiety and depression symptoms were evaluated by 
the neurologist and were interpreted as emerging symptoms when 
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considered clinically significant. Patients were also asked what their 
worst fear was at the moment; (c) economic impact of the pandemic 
on the patients’ usual income; (d) subjective perception of telephone 
visits during the pandemic. Finally, (e) patients were questioned 
about symptoms compatible with COVID-19. Those with a possible 
or confirmed diagnosis of COVID-19 were then asked about their 
seizure frequency during the disease, need for hospital or intensive 
care unit (ICU) admission, treatments received, progress of the dis-
ease, and possible changes in AED treatment. If necessary, medical 
records were reviewed to obtain detailed information regarding the 
treatments received and clinical outcome. The presence of fever, 
cough, myalgia, or arthralgia and associated fatigue without dysp-
nea or clinical/radiological signs of pneumonia were considered mild 
COVID-19–compatible symptoms.15 A self-reported 50% or higher 
increase with respect to the patient's baseline seizure frequency, 
obtained from the medical records, or the development of unpro-
voked seizures in previously seizure-free patients was considered 
increased seizure frequency.

2.3 | Statistical analysis

Descriptive and frequency statistical analyses were obtained, and 
comparisons were made using the IBM SPSS Statistics 22.0 software. 
Categorical variables are reported as frequencies (percentages) and 
continuous variables as the mean ± standard deviation (SD) or me-
dian and interquartile range [IQR], as appropriate. Statistical signifi-
cance in comparisons between the variables studied and increased 
seizure frequency was assessed using Pearson's chi-square test for 
categorical variables (except when at least one expected frequency 
in the contingency table was less than 5, in which case the Fisher 
exact test was used), the Student t test in comparisons with age, and 
the Mann-Whitney U test in comparisons with the number of antiep-
ileptic drugs and the mRS. Variables associated with a P-value < .1 in 
the univariate analysis were entered in a forward stepwise multiple 
logistic regression model as independent variables to identify fac-
tors independently associated with an increase in seizure frequency. 
Odds ratios (ORs) and 95% confidence intervals (CIs) are shown in 
the final model. A bar chart was designed to show the probability of 
a seizure frequency increase according to the cumulative number of 
independently associated factors. P-values < .05 were considered 
statistically significant.

3  | RESULTS

During the period of study, 335 patients were assessed by tele-
phone contact with the Epilepsy Clinic and 255 of them were in-
cluded in the analysis. The details of the enrollment process are 
shown in Figure 1.

Mean age of the patients included was 48.2 ± 19.8 years, and 
121 (47.5%) were women. Most patients had focal epilepsy (n = 223; 
87.5%), and 56 (22%) patients had a diagnosis of drug-resistant 

epilepsy. The most frequent focal epilepsy subtype was temporal 
lobe epilepsy (n = 101; 44.9%), followed by frontal (n = 60; 26.7%), 
parietal (n = 9; 4%), and posterior quadrant (n = 9; 4%). Forty-six 
patients (20.4%) had focal epilepsy with undetermined epileptic foci. 
The demographic and clinical characteristics of the sample are sum-
marized in Table 1.

3.1 | Impact of confinement and isolation measures

Twenty-five (9.8%) patients reported an increase in seizure fre-
quency relative to their baseline status since the start of confine-
ment, whereas 11 patients (4.3%) reported a reduction in seizure 
frequency. Among those with an increase, five patients (20%) con-
sulted in the emergency department because of seizures, three (12%) 
considered consulting but did not for fear of SARS-CoV-2 contagion, 
two (8%) contacted the emergency phone line and were advised to 
stay home, and one patient (4%) tried to contact the emergency line, 
but found it saturated.

A delay in performance of epilepsy-related tests occurred in 
37 patients (14.5%). Routine EEG was the test most often delayed 
(n = 11; 29.7%), followed by MRI (n = 9; 24.3%) and video-EEG mon-
itoring (n = 8; 21.6%). Seven patients (2.7%) reported difficulties ob-
taining their medication supply in the pharmacy, six (85.7%) because 
their prescription had expired and one (14.3%) because the medica-
tion was not available.

Confinement-related anxiety and depression were reported by 
68 (26.7%) and 22 (8.6%) patients, respectively, and 31 patients 
(12.2%) reported having both anxiety and depression symptoms 
since the start of confinement. Regarding sleep disturbance, 72 pa-
tients (28.2%) reported insomnia and 22 patients (8.6%) reported 

F I G U R E  1   Flow chart of the patient recruitment process. PNES, 
psychogenic non-epileptic seizures; TIA, transient ischemic attack
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that their usual sleep schedules had changed. Eighteen patients 
(7.1%) stated that they were sleeping for a longer period per day than 
usual due to the confinement measures (Figure 2).

Seventy-three patients (28.6%) stated that the usual family in-
come had decreased because of the confinement-related restrictions. 

TA B L E  1   Demographic and clinical characteristics of epilepsy 
patients included in the study

Age, years, mean ± SD (range) 48.2 ± 19.8 (17-94)

Sex, n (%)

Male 134 (52.5)

Female 121 (47.5)

Type of epilepsy, n (%)

Focal 223 (87.5)

Generalized 30 (11.8)

Unclassifiable 2 (0.8)

Etiology, n (%)

Unknown 76 (29.8)

Genetica  34 (13.3)

Vascular 33 (12.9)

Tumor 29 (11.4)

Perinatal anoxia 17 (6.7)

Mesial temporal sclerosis 15 (5.9)

Post-traumatic 13 (5.1)

Infectious disease 11 (4.3)

Malformations of cortical development 10 (3.9)

Inflammatory/Autoimmune 5 (2)

Post-anoxic encephalopathy 4 (1.6)

Toxic/Metabolic 3 (1.2)

Other 5 (2)

Intellectual disability, n (%) 47 (18.4)

Dysphagia, n (%) 20 (7.8)

mRS, n (%)

0 25 (9.8)

1 94 (36.9)

2 67 (26.3)

3 41 (16.1)

4 26 (10.2)

5 2 (0.8)

Dependence for ADL, n (%) 70 (27.5)

Number of AEDs, n (%)

0 5 (2)

1 126 (49.4)

2 74 (29)

3 36 (14.1)

4 14 (5.5)

Drug-resistant epilepsy, n (%) 56 (22)

Usual place of residence, n (%)

Own home 162 (63.5)

Parents' or caregiver's home 82 (32.2)

Nursing home 10 (3.9)

Other 1 (0.4)

(Continues)

Current activity, n (%)

Unable to work 88 (34.5)

Employed 68 (26.7)

Retired 53 (20.8)

Unemployed 20 (7.8)

Student 20 (7.8)

Homemaker 6 (2.4)

Person responding to the survey, n (%)

Patient 160 (62.7)

Family/Caregiver 95 (37.3)

Abbreviations: ADL, activity of daily living; AEDs, antiepileptic drugs; 
mRS, modified Rankin scale; SD, standard deviation.
aGenetic generalized epilepsy (formerly referred to as idiopathic 
generalized epilepsy) was considered a genetic etiology. 

TA B L E  1   (Continued)

F I G U R E  2   Confinement-related emerging symptoms. A, 
Proportion of patients reporting anxiety and depressive symptoms 
in the telephone survey. B, Proportion of patients reporting sleep 
disturbances in the telephone survey. N/A: not applicable



     |  549FONSECA Et Al.

TA B L E  2   Demographic and clinical factors in patients with and without an increase in seizure frequency and significant differences 
between groups in the univariate analysis

Demographic and clinical factors

Increased seizure frequency during confinement

P-valueNo (n = 230) Yes (n = 25)

Age, years, mean ± SD 48.7 ± 19.9 43.7 ± 19.2 .228

Sex, female 105 (45.7%) 16 (64%) .081

Type of epilepsy

Generalized 29 (12.6%) 1 (4%) .081

Focal 200 (87%) 23 (92%)

Unclassifiable 1 (0.4%) 1 (4%)

Epilepsy foci

Temporal 91 (45.3%) 10 (41.7%) .903

Frontal 53 (26.4%) 7 (29.2%)

Parietal 9 (4.5%) 0 (0%)

Posterior quadrant 8 (4%) 1 (4.2%)

Unknown 40 (19.9%) 6 (25%)

Etiology

Unknown 70 (30.6%) 6 (24%) .011

Tumor* 21 (9.1%) 8 (32%)

Vascular 33 (14.3%) 0 (0%)

Malformations of cortical development 8 (3.5%) 2 (8%)

Infectious disease 11 (4.8%) 0 (0%)

Mesial temporal sclerosis 13 (5.7%) 2 (8%)

Inflammatory/Autoimmune 3 (1.3%) 2 (8%)

Toxic/Metabolic 2 (0.9%) 1 (4%)

Post-traumatic 12 (5.2%) 1 (4%)

Genetic 32 (13.9%) 2 (8%)

Other 5 (2.2%) 0 (0%)

Perinatal anoxia 16 (7%) 1 (4%)

Post-anoxic encephalopathy 4 (1.7%) 0 (0%)

Intellectual disability 42 (18.3%) 5 (20%) .789

Dysphagia 17 (7.4%) 3 (12%) .427

mRS 2 (1-3) 2 (1-2.5) .637

Dependence for ADLs 64 (27.8%) 6 (24%) .684

Number of AEDs 1 (1-2) 2 (1-3) .090

Drug-resistant epilepsy* 44 (19.1%) 12 (48%) .001

Anxiety* 84 (37.3%) 15 (60%) .028

Depression 46 (20.4%) 7 (28%) .381

Insomnia* 58 (25.7%) 14 (56%) .001

Worst fear

None 60 (30.8%) 1 (4.3%) .002

Epilepsy* 28 (14.4%) 9 (39.1%)

COVID-19 82 (42.1%) 8 (34.8%)

Other 25 (12.8%) 5 (21.7%)

Reduced income* 61 (26.9%) 12 (50%) .018

Each clinical variable is represented as the percentage of patients who experienced an increase in seizure frequency (“Yes”) and those who did not 
(“No”). The clinical factors associated with increased seizures were tumor-related etiology with respect to other etiologies, drug-resistant epilepsy, 
the presence of anxiety and insomnia during confinement, fear of epilepsy, and an income bnreduction.
Abbreviations: ADLs, activity of daily living; AEDs, antiepileptic drugs; mRS, modified Rankin scale.
a*Variables with statistically significant differences. 
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When asked about their worst fear at the time of the interview, 90 
patients (35.3%) answered that their worst fear was contracting 
COVID-19 infection and 37 (14.5%) responded that it was epilepsy. 
Sixty-one patients (23.9%) had no particular fear at the time, and 37 
patients (14.5%) were unable or refused to answer. Thirty patients 
(11.8%) expressed other fears, the most common being duration of 
confinement (n = 6; 2.4%), neoplastic disease (n = 6; 2.4%), and their 
relatives’ health (n = 4; 1.6%).

Eighteen patients (7.1%) had to remain under isolation inside their 
homes to protect themselves or their relatives from contagion. In 21 
patients (8.2%), at least one relative with whom they usually live had 
to be under isolation measures, most often their mother (n = 8; 3.1%) 
or husband/wife (n = 6; 2.4%). Among these, five (23.8%) were the 
patient's principal caregiver. Three patients (1.2%) had to move to a 
different home because of a suspected case in the family.

Several factors were associated with increased seizure frequency 
during the confinement period. A tumor-related etiology (P = .011), 
drug-resistant epilepsy (P = .001), the presence of anxiety (P = .028) 
or insomnia (P = .001), the fear of epilepsy (P = .002), and a reduction 
in economic income (P = .018) were significantly associated with in-
creased seizure frequency (Table 2).

On multivariate analysis, a tumor-related etiology (OR = 7.36, 
95% CI 2.17-24.96), drug-resistant epilepsy (OR = 3.44, 95% CI 
1.19-9.95), fear of epilepsy (OR = 3.26, 95% CI 1.09-9.74), insomnia 
(OR = 3.25, 95% CI 1.18-8.96), and income reduction (OR = 3.65, 
95% CI 1.21-10.95) were independently associated with increased 
seizure frequency. The combinations of these factors provided a 
cumulative probability estimate of increased seizure frequency 
(Figure 3).

3.2 | Perception of telemedicine 
during the pandemic

When asked about their perception of the usefulness of tele-
phone visits during confinement, 124 patients (48.6%) stated they 
were very satisfied, and 90 (35.3%) were quite satisfied. Seven 
patients (2.7%) reported that the visits were unsatisfactory, and 
some refused to answer (n = 34; 13.3%). None of the clinical fac-
tors were predictive of a better opinion of telemedicine in this  
setting.

For future follow-ups, 97 (38%) patients considered it useful to 
conduct telephone visits, while 93 (36.5%) preferred face-to-face 
visits. Fifty-five patients (21.6%) said they did not prefer one of 
these options over the other, and nine patients (3.5%) refused to an-
swer. Interestingly, five patients (2%) spontaneously mentioned that 
they would like to try a video call option.

In the analysis of clinical factors potentially predictive of a bet-
ter perception of telemedicine in the future, patients with a greater 
fear for COVID-19 felt positive about conducting telephone visits 
(49.2% had expressed this fear vs 30.1% of patients who preferred 
face-to-face visits; P = .037). A non-significantly higher percent-
age of patients with drug-resistant epilepsy preferred face-to-face 

visits (28% vs 18.4% of those preferring telemedicine visits; 
P = .081).

3.3 | COVID-19 in epilepsy patients

Five patients (2%) had a diagnosis of SARS-CoV-2 infection based 
on PCR detection in a nasal and/or oropharyngeal smear, and all of 
them required hospital admission. None received mechanical ven-
tilation, and two patients (0.78% of the total sample) died. All five 
patients received their usual AED treatment, and no changes in sei-
zure frequency were reported. Details on COVID-19 disease in these 
patients are provided in Table 3.

Twenty-three patients (9%) reported symptoms compatible with 
mild COVID-19, but had no confirmatory diagnostic test. None of 
these patients received specific COVID-19 treatment. Nineteen of 
them (82.6%) reported no changes in seizure frequency, while four 
patients (17.4%) reported increased frequency. Twenty-one (91.3%) 
of the possible COVID-19 patients remained under the same AED 
treatment, and two (8.7%) had treatment changes, one because of 
a prescription change due to increased seizure frequency and one 
because of missed AED doses.

Patients with confirmed COVID-19 infection had a higher mean 
mRS score (3, IQR 2.5-4 vs 1, IQR 1-2; P = .005) than patients with 
mild symptoms suggestive of COVID-19 without a confirmed labo-
ratory diagnosis, and there was a higher percentage of men (100% 
vs 30.4%; P = .008) and ADL-dependent patients (80% vs 17.4%; 
P = .015). In addition, confirmed COVID-19 patients were older 

F I G U R E  3   Probability of increased seizure frequency depending 
on the cumulative association of 5 risk factors (tumor-related 
etiology, drug-resistant epilepsy, fear for epilepsy, insomnia, and 
reduction of economic income). The bars represent groups of 
patients divided according to their number of accumulated risk 
factors (0, 1, 2, and ≥ 3 risk factors). Error bars show the 95% CI. 
None of the patients with no risk factors reported an increase in 
seizure frequency, whereas the group with 3 or more risk factors 
showed the highest percentage of increased seizure frequency 
(40%)
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(mean age 62.5 ± 24.5 vs 46.3 ± 22.8; P = .165) and had a higher 
percentage of vascular etiologies (40% vs 10%; P = .099), but the 
differences did not reach statistical significance.

4  | DISCUSSION

This study assesses the impact of the COVID-19 pandemic on epi-
lepsy patients with regard to seizure control, emerging symptoms, 
and other key indicators. The results show that nearly 10% of pa-
tients experienced an increase in seizure frequency during the con-
finement measures, almost half of them reported having anxiety 
and/or depression symptoms, and nearly 30% experienced insom-
nia in this context. Some information is available on the impact of 
the pandemic on several medical specialties,16 but there is scarce 
evidence on how it affects patients with chronic neurological disor-
ders, such as epilepsy. Our results provide an overview of the con-
sequences of the confinement measures and restructuring of the 
healthcare system.

Our sample is a real-life cohort of patients attended in an epilepsy 
clinic. All patients were assessed by a trained epileptologist, and the 
epilepsy diagnosis and classification were accurately performed in 
each case. The percentage of treatment-refractory epilepsy patients 
was similar to the expected rate in the general epilepsy population,17 
and patients with intellectual disability and dependence for daily liv-
ing activities were included. Hence, the sample is diverse and repre-
sentative of the usual patient profile assessed in a tertiary hospital 
epilepsy clinic.

We found several collateral effects of the pandemic in this sam-
ple of patients. A delay in epilepsy-related tests occurred in 15% of 
patients. However, this value may be underestimated, as patients 
with a first unprovoked seizure who were not as yet formally diag-
nosed with epilepsy were excluded from the analysis. It is likely that 
examinations were delayed in new-onset seizures during the lock-
down. The percentage of patients reporting difficulties with their 
medication supply was found to be low. The survey was conducted 
between four and six weeks after the start of confinement mea-
sures, and no drug supply problems have been reported in Spain to 
date, although this is a potential problem to keep in mind for the long 
term that depends on the particularities of pharmaceutical regula-
tion in each country.

Almost 30% of patients experienced a negative economic impact 
related to the pandemic and confinement measures, and this factor 
was independently associated with an increase in seizure frequency. 
This is an intriguing finding and a cause for concern. Epilepsy pa-
tients are known to be at higher risk of employment difficulties and 
sociodemographic vulnerability,18,19 and the socioeconomic impact 
of the pandemic could have devastating consequences in the epi-
lepsy population worldwide.

A high percentage of epilepsy patients experienced anxiety and 
depression symptoms, as well as insomnia during the confinement 
measures. Almost half the patients in our study reported one or 
more of these symptoms, in line with recent evidence from west TA
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China showing that severe psychological distress occurred in epi-
lepsy patients during COVID-19 outbreak.20 The magnitude of these 
manifestations cannot be accurately assessed in a survey analysis, 
but they provide an approximation of the overall psychological bur-
den of the situation in this population. Anxiety and insomnia were 
also independently associated with an increase in seizure frequency. 
This gives an indication of the negative effect these symptoms may 
have on the overall health state of epilepsy patients, a concept that 
has been proposed by previous evidence.21 Sleep deprivation is a 
known precipitating factor for seizures, and our results are in the line 
with those reported in the literature, where psychiatric comorbidi-
ties have been identified as risk factors for seizure recurrence and 
pharmacoresistance.17,22,23

Nearly one in every ten epilepsy patients reported an increase in 
seizure frequency since the start of confinement measures. This result 
deserves special attention from clinicians, as a significant number of 
patients may be at risk of breakthrough seizures during this exceptional 
situation. Tumor-related and drug-resistant epilepsy, the presence of 
insomnia, and income reductions were identified as independent risk 
factors for worsening seizure frequency. The two particular types of 
epilepsy mentioned represent a more difficult-to-treat patient popu-
lation.24 Also, drug-resistant epilepsy has been associated with severe 
psychological distress during the pandemic,20 and our results highlight 
the need for special attention to these patients. Moreover, a reduc-
tion in economic income, in itself, can be a major source of anxiety, 
depression, and insomnia, and, therefore, a stress-precipitating factor. 
Interestingly, the fear of epilepsy was also associated with an increase 
in seizures. This can be understood as adequate insight on the patients’ 
part about their disease and its control, and it should be taken into ac-
count when patients seek medical attention.

On the other hand, a small proportion of patients reported a re-
duction in seizure frequency during the confinement period. This is 
an interesting finding, which could represent a spontaneous fluctu-
ation for some patients, but also indicates that a certain beneficial 
effect of confinement measures could exist in some particular cases, 
in terms of schedule and lifestyle regularity and reduction in work 
stress. However, this small number of patients does not allow making 
assumptions in this matter, and the negative impact seems to prevail 
in the overall population of our study, in line with recent literature.25

The presence of three or more of the risk factors identified here 
elevated the risk of a seizure frequency increase to 40%, and to our 
knowledge, no further data related to this issue are available. These 
findings might be useful to identify the most vulnerable patients in 
this particular setting who could require closer monitoring.

The use of communication technology to provide medical infor-
mation has been investigated in chronic diseases and in epilepsy,26,27 
and the unprecedented situation we are currently facing offers a 
unique scenario in which telemedicine has become an essential tool. 
According to the recently provided recommendations, telehealth 
should be prioritized if possible in the current situation,7 and in 
fact, our patients had an overall positive opinion of telephone visits 
during the pandemic. It is likely that the use of more developed tools 
(ie, video call) offers a more profitable use of telehealth, since visual 

contact can help decrease anxiety and concerns regarding health 
problems.

Regarding COVID-19 itself, five patients in our sample had con-
firmed SARS-CoV-2 infection. This represents a small proportion of 
patients included in the cohort. However, there was some bias in 
COVID-19 detection, as confirmatory diagnostic testing was not in-
dicated in cases with mild symptoms, and many patients with mild 
symptoms did not consult with the health services. All five con-
firmed cases required hospitalization, and two patients had a fatal 
outcome. Epilepsy has not been identified as a risk factor for devel-
oping severe COVID-19.9,10

The five confirmed cases in our sample had a higher rate of previous 
disability and tended to be older than the mild cases, thus suggesting 
that they had other major risk factors for developing severe COVID-19. 
Men are also reported to be at higher risk of a poor outcome,28 and 
all five of our confirmed cases were men. The two deaths reported 
occurred in patients who were older than 70 years, with previous dis-
ability and several comorbidities predisposing to a severe COVID-19. 
Conclusions cannot be stated with such a small number of confirmed 
COVID-19 in our sample, but these findings suggest that severe and 
fatal COVID-19 was probably related to several baseline clinical risk fac-
tors other than epilepsy itself in these patients. None of these patients 
experienced worsening of seizure frequency, in line with a recently pub-
lished multicenter study in which no evidence was found to establish a 
higher risk of acute symptomatic seizures in patients with COVID-19.29

This study has some limitations. The survey design inevitably im-
plies that the data reported are subjective, particularly the presence 
of emerging symptoms such as anxiety and depression, which could 
not be quantified by standardized measurement tools. Also, changes 
in seizure frequency could not be evaluated by an accurate seizure 
diary given the study design during this period. In addition, the uni-
versal application of confinement measures and the diversity of pa-
tients and epilepsy types included prevent rigorous comparison with 
a normal situation, and some outcome measures might represent the 
natural course of the disease in particular cases. However, the study 
provides compelling new evidence on early collateral consequences 
of the COVID-19 pandemic in epilepsy patients. Further longitudinal 
and multicenter studies are needed to establish these effects with 
more precision at the long term.

5  | CONCLUSION

The COVID-19 pandemic and the confinement measures to con-
trol it can have an impact on patients with epilepsy. A significant 
number of patients experienced an increase in seizure frequency, 
and a high percentage reported anxiety, depressive symptoms, 
and insomnia. Tumor-related and drug-resistant epilepsy, the pres-
ence of insomnia, and a reduction in economic income were found 
to be risk factors for increased seizure frequency. Telemedicine 
emerged as a useful tool that was well accepted by patients to 
offer clinical assessment and mitigate the effects of physical dis-
tancing during confinement.
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