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Abstract

Objectives: The novel coronavirus disease (COVID-19) pandemic has led to social
distancing measures and impaired medical care of chronic neurological diseases, in-
cluding epilepsy, which may have adversely affected well-being and quality of life of
patients with epilepsy (PWE). The objective of this study is to evaluate the impact of
the COVID-19 pandemic in the levels of anxiety, depression, somnolence, and quality
of life using validated scales in PWE in real-life clinical practice.

Materials & Methods: Self-administered scales of anxiety disorders (GAD-7), de-
pression (NDDI-E), somnolence (Epworth Sleepiness Scale; ESS), and quality of life
(QOLIE-31-P) in PWE treated in a Refractory Epilepsy Unit were longitudinally ana-
lyzed. Data were collected before the beginning (December 2019 - March 2020) and
during the COVID-19 pandemic (September 2020-January 2021).

Results: 158 patients (85 from the first round and 73 from the second round)
45.0 + 17.3 years of age, 43.2% women, epilepsy duration 23.0 + 14.9 years, number
of antiepileptic drugs 2.1 + 1.4, completed the survey. Significant longitudinal reduc-
tion of QOLIE-31-P (from 58.9 + 19.7 to 56.2 + 16.2, p = .035) and GAD-7 scores (from
8.8 + 6.2 to 8.3 + 5.9, corrected p = .024) was identified. No statistically significant
longitudinal changes in the number of seizures (from 0.9 + 1.9 to 2.5+ 6.2, p = .125) or
NDDI-E scores (from 12.3 + 4.3 to 13.4 + 4.4, p = .065) were found. Significant longi-
tudinal increase of ESS (from 4.9 + 3.7 to 7.4 £ 4.9, p = .001) was found.

Conclusions: During the COVID-19 pandemic, quality of life and anxiety levels were

lower in PWE, and sleepiness levels were raised, without seizure change.
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1 | INTRODUCTION

The novel coronavirus disease (COVID-19) pandemic has been a
worldwide urgent public health threat which has led to strict pub-
lic health measures in order to control SARS-CoV-2 transmission.*

Lockdown measures related to COVID-19 include severe economic

© 2021 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd

damage, legal/ethical issues, and psychological effects on the con-
fined population.2

Recent studies have shown that the COVID-19 lockdown has
caused a psychological impact on the general population in which
higher levels of stress, anxiety, and symptoms of post-traumatic
stress have been observed.>* Moreover, a temporal increase of anx-

iety, depression, and stress scores during the COVID-19 lockdown
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has been found.® It is well known that psychiatric comorbidities,
including mood and anxiety, are common in patients with epilepsy
(PWE), often occurring at rates twofold to threefold or higher than
in the general population without epilepsy.®

Besides that, the pandemic and the consequent situation of lock-
down have also caused changes in the lifestyle habits”® such as sleep
disorders.” Important efforts have been made in order to provide

1

adequate care for neurological conditions,'® such as the rapid devel-

opment of telemedicine.!* Nevertheless, support networks have be-

come less accessible!?*®

or have been cancelled,** which may have
also negatively affected the QoL of PWE, considering the possible
effects of social isolation.

Finally, neurological chronic disorders are not associated with a
significant risk for COVID-19 infection.> However, the COVID-19
viral infection itself can induce a febrile status, which in turn can
reduce seizure threshold.’ To date, a few studies evaluating seizure
control during the COVID-19 lockdown have shown that nearly 20%
of subjects reported worsened seizure control.” However, longitu-
dinal effects on quality of life (QoL), psychiatric comorbidities, sleep
and seizure control are still unknown.

Therefore, the purpose of this study was to examine the
medium-term effects of the COVID-19 pandemic in the QolL, anx-
iety, depression, changes in sleep and seizure frequency in PWE
using standardized tools.

2 | MATERIALS AND METHODS
2.1 | Participants

The sample was composed of patients with epilepsy recruited from
the Refractory Epilepsy Unit from a tertiary hospital in Spain. This
institution is a Reference Center for epilepsy surgery. Patients fol-
low an epilepsy diary as part of the standard of care. There were two
rounds of recruitment. In the first round, the patients were recruited
consecutively before the beginning of the restrictions related to the
COVID-19 pandemic in Spain, between December 2019 and March
2020. In the second round, between September 2020 and January
2021, the patients who accepted to participate in the study in the
first round and additional patients were invited to take part in the
study. All the patients who participated in at least one of the re-
cruitment roads were considered to be included in the study. During
the second round of recruitment, in our environment, there was no
restrictive lockdown except in some basic small health areas with
a high number of COVID-19 diagnosed cases. In this context, lock-
down is equivalent to staying home with restricted activities involv-
ing public contact. Leisure activities outside home and going to work
were allowed in subjects without COVID-19 positive diagnosis or
close contact to someone with a positive diagnosis.

It must be clarified that, for the first round of recruitment, the
objective of the study was to assess quality of life and symptoms of
insomnia, anxiety, and depression in PWE, without consideration of
the pandemic.

Inclusion criteria were diagnosis of epilepsy for at least one year
with current or past use of antiepileptic drugs (AED). Exclusion cri-
teria were age under 18 and cognitive impairment that avoided to
properly understand the questions included in the survey.

In the first recruitment round, the patients were invited to par-
ticipate in the study during the in-person visit to the Epilepsy Unit.
Moreover, a written informed consent was signed by the patients
who agreed to answer the survey. In the second round, the patients
who did not take part in the first round were invited following the
same procedure, while the patients who answered the first survey
were invited during the in-person consultation or via phone call. To
take partin the second round, the participants gave their verbal con-
sent and accepted to participate in the first question of the survey.

The first survey was conducted during in-person visits and the
second survey was conducted online following the Checklist for
Reporting Results of Internet E-Surveys (CHERRIES) guidelines.18
The study was approved by the Ethics Committee of the Hospital.

2.2 | Variables of study

In the two rounds of surveys, the main demographic and clinical
variables were age, gender, duration of epilepsy (years), seizure fre-
quency in the last month or 30 days, occurrence of nonepileptic par-
oxysmal events, and number of AED. Furthermore, drug-resistant
epilepsy was considered as failures to adequate trials of two toler-
ated, appropriately chosen and used antiepileptic drug schedules
to achieve sustained seizure freedom, following the International
League Against Epilepsy guidelines.” In the second survey, addi-
tional variables associated with the COVID-19 pandemic were col-
lected: change and problems to acquire AED, positive diagnosis of
COVID-19 via real-time polymerase chain reaction, and subjective
worsening of epilepsy. The subjective worsening of epilepsy refers
to the global perception of feeling worse in association with epilepsy
during the COVID-19 lockdown.

The symptoms of depression were analyzed with the Spanish
version of the Neurological Disorders Depression Inventory for
Epilepsy (NDDI-E).2%?! The NDDI-E includes six self-reported items
with a Likert rating scale from 1 to 4 (1="never”; 4="always or often”).
This questionnaire refers to the life experiences from the last two
weeks. Scores higher than 13 were considered to represent symp-
toms of major depression.

The Spanish version of the 7-item Generalized Anxiety Disorder
(GAD-7) scale was used to assess the levels of anxiety.22 The seven
self-reported items are scored with a Likert rating scale from O to 3
(0="not at all”; 3="nearly every day”). This questionnaire refers to the
life experiences from the last 15 days. A cut-off value of 10 was used
as reference to consider major anxiety disorder.

The levels of somnolence were measured with the Spanish ver-
sion of the Epworth sleepiness scale (ESS), which is related to the
daytime sleepiness.23 The ESS contains eight self-reported items
with a Likert rating scale from O to 3 (0="would never doze”; 3="high
chance of dozing”). Scores higher than 10 were considered to
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represent sleepiness. Furthermore, variables including information
about any sleep disturbance, waking up during the night, number
of sleeping hours, and problems to fall asleep were used, together
with the diagnosis of sleep apnea-hypopnea syndrome (SAHS) were
gathered.

The Spanish version of the Patient-Weighted Quality of Life in
Epilepsy inventory (QOLIE-31-P) questionnaire was employed to
evaluate the QoL.?* This questionnaire includes 38 self-reported
items and eight subscales. The eight subscales assess energy, mood,
daily activities, cognition, medication effects, seizure worry, overall
Qol, and health state. All the subscales except the health state sub-
scale are used to determine the global score. The first item is scored
using a 0-10 scale, and the last item using a 0-100 scale, being O the
worst situation and 10 or 100 the best situation. For the items 2 to
37, a Likert rating scale from 1 to 3, 4, 5, or 6 is employed, where 1
could be the best or the worst situation depending on the item. The
global and subscale scores are computed and rescaled to obtain a
score from O (worst score) to 100 (best score).

It is worth noting that the NDDI-E and QOLIE-31-P scales were
specifically designed for patients with epilepsy, considering that
some questions include aspects related to epileptic seizures or AED
effects. Therefore, we did not recruit healthy controls because the
aforementioned scales are not appropriate to evaluate subjects with-
out epilepsy. Moreover, the objective of our study was to evaluate
changes among PWE before and during the COVID-19 pandemic.

2.3 | Statistical analysis

The mean and standard deviation were used to report the continu-
ous data. For the categorical variables, group proportions were
employed.

Generalized linear mixed models (GLMM) were used to carry out
the longitudinal analysis of the NDDI-E, GAD-7, ESS, and QOLIE-
31-P (including its subscales) scores, considering each subject as
random factor. The longitudinal variable was the round (categorical
variable) when the survey was answered. The first round was used
as reference and interactions with the other covariates were intro-
duced to assess their possible time dependence.

Firstly, univariate models were employed to assess whether
there were longitudinal changes in the four main scales. The same
model was employed to analyze longitudinal changes in the seizure
frequency. In a separate analysis with the answers from the second
round, generalized linear models (GLM) with a Gaussian distribution
were used to study the effect of the four variables particularly re-
lated to COVID-19.

The final analysis of the four scales and the QOLIE-31-P sub-
scales was implemented with a backwards strategy to obtain the
definite multivariate model, including all the variables and the longi-
tudinal interactions in the first iteration. The objective was building
an explanatory model to determine the relationship between the
independent variables. The Benjamini-Hochberg false-discovery
rate (FDR) method was used to correct the results for multiple

comparisons.?> The regression coefficients were obtained with the
95% confidence interval (Cl).

The longitudinal analysis with multiple covariates was performed
with the subjects who completed both rounds of surveys. All the
subjects from both rounds were assessed in the analysis of the
global associations of the symptoms of anxiety, depression, sleep-
iness, and quality of life with the remaining covariates, adjusting by
longitudinal variables when necessary.

p-values below 0.05 were considered statistically significant.
The whole analysis was performed with R statistical software, ver-
sion 3.5.2. For the missing values associated with the QOLIE-31-P
scores, the imputation was carried out following the original refer-

ence.?* Complete case analysis was the procedure otherwise.

3 | RESULTS

A total of 158 answers were included, 85 from the first and 73 from
the second round. Thirty-seven patients answered both surveys,
48 subjects only the first and 36 subjects only the second survey.
Table 1 shows the most important values. Regarding the patients
with diagnosed COVID-19, two subjects presented only suspected
and were discarded in the assessments related to the COVID-19 di-
agnosis variable. The sample from both surveys presented similar de-
mographic features. We included 41 (48.2%) and 34 (46.6%) women
in the first and second survey, respectively; aged 44.3 + 17.4 (first
survey) and 42.1 + 15.6 (second survey) years. Some of the most
remarkable features of the patients who answered both surveys
were focal epilepsy (23/37 = 62.2%), impaired awareness seizures
(10/37 = 27.0%), tonic-clonic seizures (9/37 = 24.3%), and temporal
lobe epilepsy (5/37 = 13.5%). Other locations or features were mar-

ginal. See Table 1 for demographic and clinical details.

3.1 | Univariate analysis

Regarding the variables related to COVID-19, no significant associa-
tions were found between the scales and changes of AED or prob-
lems to acquire AED. A positive diagnosis of COVID-19 presented a
statistically significant association with NDDI-E (4 = 4.03[0.81,7.25],
p =.017) and GAD-7 (= 4.82[0.72,8.93], p = .024). Moreover, it was
associated with lower QOLIE-31-P scores (= -18.82 [-29.08,-8.56],
p < .001), including the mood (8 = -19.74 [-36.58,-2.90], p = .025),
cognition (p = -23.68 [-44.17,-3.18], p = .027), medication effects
(p = -28.08 [-53.39,-2.76], p = .033), and seizure worry (f = -25.14
[-44.57,-5.70], p = .014) subscales.

With regard to the subjective self-reported worsening of ep-
ilepsy, it was significantly associated with the NDDI-E (5 = 6.25
[2.41,10.10], p = .002) and GAD-7 (p = 8.08 [3.20,12.95], p = .002)
scores. Statistically significant associations were also found be-
tween the subjective worsening and lower scores of QOLIE-31-P
scores (p = -20.84 [-33.64,-8.04], p = .002), including the en-
ergy (f = -31.63 [-48.19,-15.08], p < .001), mood (B = -36.27
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TABLE 1 Characteristics of the patients with epilepsy

Characteristics

First Round N = 85

Second Round
N=73

[-55.95,-16.60], p < .001), cognition (f = -32.84 [-57.74,-7.93],
p = .012), and overall QoL (3 = -20.27 [-38.56,-1.99], p = .033)
subscales.

Age (years) 44.3(17.4) 42.1(15.6) Concerning the longitudinal analysis, no significant longitudinal
Gender, N [%] changes were identified for either the NDDI-E and GAD-7 scores or
Male 44 [51.8] 39 [53.4] the seizure frequency (univariate analysis). ESS scores increased sig-
Female 41[48.2] 34 [46.6] nificantly during the COVID-19 crisis (5 = 2.30 [1.23,3.38], p<0.001).
Duration of epilepsy 21.5(15.9) 20.6 (14.9) Statistically significant lower QOLIE-31-P scores were found in the
(years) second round (f = -4.17 [-7.76,-0.48], p = .028). The same statisti-
Seizure frequency 1.7 (49),N =84 2.5(6.1) cally significant associations were found for the subjects who com-
(attacks/month) pleted both rounds of surveys.
Nonepileptic paroxysmal 61[7.1] 12 [16.4]
events, N [%]
N”“;ber of antiepileptic  1.9(1.2) 21013 3.2 | Analysis with multiple covariates
rugs
Number of AED 22, 48 [56.5] 431[58.9] . . X
N [%] The results for each of the four scales are detailed in diverse
Change of AED, N [%] N/A 12 [16.4] subsections.
Problems to acquire AED N/A 4 [5.5]
during COVID-19
pandemics, N [%] 3.2.1 | NDDI-E
Positive diagnosis of N/A 8[11.0]
COVID-19, N [%] Seizure frequency (f = 0.22, adjusted-p = .001) and sleep distur-
Subjective worsening N/A 5[6.8] bance (§ = 2.21, adjusted-p = .005) were significantly associated
of epilepsy with higher NDDI-E scores. These results show that higher levels of
during COVID-19 d i linked to high . ¢ dsl dist
pandemics, N [%] epression are linked to higher seizure frequency and sleep distur-
Number of sleeping hours 7.5 (1.8), N = 73 71(1.3) bance. The detailed results of the GLMM regarding these variables
X are shown in Table 2.
Sleep disturbance, N [%] 32[38.1], N =84 37 [50.7] o . . .
. . Considering exclusively the analysis of the subjects from both
Waking up during the 28[33.3],N=84 50 [68.5] o o o
- o surveys, no statistically significant longitudinal changes were found
night, N [%]
Problems to fall asleep, 24 [28.6],N = 84 37 [50.7] during the pandemic.
N [%]
GAD-7 7.6(5.4),N =84 7.9 (5.7)
GAD-7 > 9, N [%] 22 [28.5] 23[31.5] 3.2.2 I GAD-7
NDDI-E 124 (4.4),N =84 12.6 (4.5)
NDDI-E > 13, N [%] 28 [33.3] 28 [38.4] Three variables which were significantly linked to higher GAD-7
ESS 5.4(39),N=77 77 (4.6) scores: drug-resistant epilepsy (f = 2.13, adjusted-p = .023), prob-
ESS 510, N [%] 11[14.3] 17 [23.3] lems to fall asleep (3 = 2.14, adjusted-p = .023), and waking up during
the night (s = 1.63, adjusted-p = .043). Th Its reflect high
QOLIE-31-P 62.0(19.2,N=48  59.6(15.0), e night (4 adjustedp ). These results reflect higher
N=72 levels of anxiety in patients with drug-resistant epilepsy and the
Energy 54.0(259),N=48  47.5(19.8) mentioned sleep problems.
Mood 60.6(25.2), N = 47 61.0 (23.4) Regarding the longitudinal analysis of the subjects who an-
Daily activities 66.4(30.7),N = 47 61.2 (12.0), swered both surveys, statistically significant lower GAD-7 values
N =70 were found during the COVID-19 pandemic (f = -1.28, adjust-
Cognition 59.2(25.1), N = 48 58.6(28.5) ed-p = .043). This result shows lower anxiety levels during the pan-
Medication effects 40.5(30.4), N = 48 52.8(33.0), demic. The complete results, including the previous three variables
N =67 and the longitudinal results, are shown in Table 3.
Seizure worry 51.8 (27.7), N = 47 499 (27.3), It is worth noting that, in Table 1, higher GAD-7 values in the
N=71 second survey were found. This increase was produced because
Overall quality of life 64.0(18.7), N=46 61.3(20.6), of the higher percentage of patients with drug-resistant epilepsy
N =69

and sleep disorders in the second survey, rather than the longi-

Note: N/A: not applicable. In this context, number of AED 22 was
considered equivalent to drug-resistant epilepsy and/or a diagnosis of
drug-resistant epilepsy on patient medical records.

tudinal effect itself. In Figure 1, the longitudinal effect can be
observed in the patients with drug-resistant epilepsy and sleep
disorders.
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Characteristics
Independent term
Seizure frequency
Number of sleeping hours

Sleep disturbance
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Coefficient [95% Cl]
10.93[6.91, 15.02]
0.22[0.10, 0.34]
0.01[-0.50, 0.51]
2.21[0.82,3.58]

p-value
<.001
<.001
976
.002

TABLE 2 NDDI-E model with multiple

Adjusted p-value .
. Y covariates

(FDR)
<.001
.001
976
.005

Note: The model was adjusted by time and time*number of sleeping hours. No longitudinal
variables presented statistically significant differences in the analysis that included exclusively the

subjects who answered both

Characteristics

Independent term
Drug-resistant epilepsy
Problems to fall asleep
Waking up during the night
Longitudinal variables

Time (2 vs. 1)

Note: The model with the non-longitudinal variables was adjusted by time.

GAD-7 score

surveys.

Coefficient [95% Cl]

5.28 [3.85, 6.73]
2.13[0.47,3.80]
2.14[0.39, 3.86]
1.63[0.09, 3.17]

-1.65[-3.02,-0.43]

p-value
<.001
.014
.012
.043

.023

TABLE 3 GAD-7 model with multiple

Adjusted p-value .
. 2 covariates

(FDR)
<.001
.023
.023
.043

.038

Longitudinal effects of number of AED and sleep disorders (SD) on anxiety

30 1

20 1

-10

Group

[l r1-Aep<2NosD
Bl rr-AeD>=2-5D
Bl R2-AED<2NosD
[ ] re-aED>=2-5D

R1-AED<2-NoSDR1-AED>=2-SDR2-AED<2-NoSD R2-AED>=2-SD

Group

FIGURE 1 Distribution of the GAD-7 scores depending on the sleep disorders (problems to fall asleep and waking up during the night)
and the round. In the patients with two or more AED and sleep disorders, the center of the distribution was placed on lower GAD-7 values
during the COVID-19 pandemic (orange; R2) compared to the distribution in the previous period (red; R1). In the patients with less than
two AED and no sleep disorders, the GAD-7 scores presented a higher variability in the second survey (purple), due to the low number of
subjects (five), compared to the first survey (blue)

TABLE 4 ESS model with multiple covariates

Coefficient [95%
Characteristics Cl] p-value
Longitudinal model
Independent term 5.02 [3.59, 6.46] <.001
Time (2 vs. 1) 2.39[1.05, 3.74] .001

Adjusted
p-value

(FDR)

<.001
.001

3.23 | ESS

Statistically significant results were found exclusively in the longitu-
dinal model with the subjects from both surveys. Significantly higher
ESS values (3 = 2.66, adjusted-p < .001) were observed during the
COVID-19 pandemic. These results reflect higher somnolence dur-
ing the pandemic. The complete model is shown in Table 4. The dis-
tribution of ESS values before and during the COVID-19 pandemics
is shown in Figure S1.
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TABLE 5 QOLIE-31-P model with

multiple covariates
P Characteristics

Independent term

Gender (Male vs. Female)

Drug-resistant epilepsy

NDDI-E
GAD-7

Positive diagnosis of COVID-19

Problems to fall asleep

Adjusted p-
Coefficient [95% Cl] p-value value (FDR)
95.96 [89.19, 102.74] <.001 <.001
3.83[0.43,7.19] .033 .043
-6.19 [-9.58, -2.81] <.001 .002
-1.58 [-2.10, -1.06] <.001 <.001
-1.36 [-1.90, -0.84] <.001 <.001
-7.45 [-14.16, -0.71] .038 .043
-3.89 [-7.583, -0.22] .045 .045

Note: The model was adjusted by time and time*GAD-7. No longitudinal variables presented
statistically significant differences in the analysis that included exclusively the subjects who

answered both surveys.

3.24 | QOLIE-31-P

Men presented significantly higher QOLIE-31-P scores (f = 3.83,
adjusted-p = .043). Statistically significant lower QOLIE-31-P scores
were related to higher scores of GAD-7 (= -1.36, adjusted-p < .001)
and NDDI-E (g = -1.36, adjusted-p < .001), drug-resistant epilepsy
(p = -6.19, adjusted-p = .002), positive diagnosis of COVID-19
(p = -7.45, adjusted-p = .043), and problems to fall asleep (3 = -3.89,
adjusted-p =.045). These results reflect that higher levels of anxiety,
depression, drug-resistant epilepsy, COVID-19 positive diagnosis,
and problems to fall asleep are related to lower QoL. The detailed
results of the GLMM regarding these variables are shown in Table 5.
Regarding the subjects who completed both surveys, no longitudinal
significant differences were appreciated.

Concerning the longitudinal analysis with the subjects from
both surveys, statistically significant lower scores were found for
the daily activities (s = -76.92, adjusted-p < .001) subscale. Higher
scores (better situation) were detected for the medication effects
subscale (g = 13.61, unadjusted- p = .031), but this result was non-
significant after correction for multiple comparisons.

In the same analysis, the significant negative effects of the sleep
disturbance were counterbalanced during the COVID-19 pandemic,
but it was non-significant after the correction for multiple com-
parisons (p = -16.06 + 15.71 = -0.35, unadjusted-p = .044) in the
energy subscale scores. The negative effects of sleep disturbance
in the mood scores (f = -16.17 + 26.42 = 10.25, adjusted-p = .015)
were counterbalanced during the COVID-19 pandemic. The time-
dependent variable of the daily activities model with statistically
significant effect was NDDI-E, whose negative effects were coun-
terbalanced during the pandemic ( = -3.74 + 5.44 = 1.70, adjust-
ed-p < .001). For the overall QoL subscale scores, the negative
effects of NDDI-E were worsened during the COVID-19 pandemic
(p = -1.01-2.02 = -3.03, adjusted-p = .030). In Figures S2-5, the
distribution of the subscale scores and their relationship with some
of the variables mentioned in this paragraph is shown. The com-
plete results of the QOLIE-31-P subscale models can be found in
Tables S1-7.

4 | DISCUSSION

Our study presents a medium-term evaluation of the impact of the
COVID-19 pandemic in PWE regarding seizure frequency, depres-
sion, anxiety, somnolence, and QoL. According to our results, sei-
zure frequency remained stable during the COVID-19 pandemic,
confirming previous reports?®2%. PWE presented no problems ac-
quiring their medication, what has been reported in few patients due
to expired prescription or unavailability.?” Interestingly, no concerns
about access to medication prescriptions have been found in remote
interviews.?’

Regarding the potential relationship between seizures and SARS-
CoV-2 infection, seizure exacerbation has been associated with ex-
posure history to COVID-19,%¢ although it remains controversial.?”

Moreover, little is known about the influence of COVID-19 in
psychiatric comorbidities or perceived well-being of this group of
patients. In our study, PWE and confirmed COVID-19 experienced
higher levels of depression and lower QolL, but not seizure worsen-
ing, similar to previous reports.28 Regarding the longitudinal effects
of the COVID-19 pandemic, we found lower Qol, particularly re-
lated to daily activities, and higher somnolence. Furthermore, anxi-
ety levels were lower during the COVID-19 pandemic, especially in
patients with neither sleep disorders nor drug-resistant epilepsy.
With regard to depression levels, these were higher in patients with
higher seizure frequency and bad quality of sleep, without particular
effect of the COVID-19 pandemic.

4.1 | Depression during the COVID-19 pandemic

Higher NDDI-E scores in PWE (whole sample) were associated with
higher seizure frequency. Higher levels of depression were found in
PWE at early stages of the confinement,?” but without standard-
ized measurement tools. Our results show that higher medium-term
NDDI-E scores are associated with seizure frequency. These results
could be related to the well-known association between psychiatric

comorbidities and seizure recurrence or drug-resistant epilepsy.30

95U90 17 SUOWILIOD BRI 8|G0 dde aU) AQ paueN0b a2 Sao1Le VO ‘3N 0 Sa|N1 10} AReiq 1T 8UIIUO AB]IM UO (SUOTIPLIOO-PUE-SULLSWOD" 4B I AeJq]1[pUIUO//STY) SUONIPUOD) PUE SWLS | aU) 95 *[1Z20Z/0T/80] U0 AIqIT8UIIUO AB]1M ‘PIIOPEIfeA 8Q PEPSBAIN AQ T8YET 2UB/TTTT OT/I0p/W00 Ao v Akl jpul|uo//Sdny Wo1 popeojumod ‘v “TZ0Z ‘#0r0009T



GONZALEZ-MARTINEZ €T AL.

Moreover, higher NDDI-E scores were also associated with sleep
disturbance. Depression negatively affects sleep in PWE®! and sleep
deprivation is a known precipitating factor for seizures.®? Therefore,
higher levels of depression, in association with sleep disturbances,
could explain worsening seizure frequency in some PWE during the
confinement.?

Compared to the Spanish general population, PWE from our
sample presented a higher prevalence of depression before and
during the COVID-19 pandemic (33.3 and 38.4%, respectively, ac-
cording to NDDI-E scores, against 6.7% before the pandemic in the
general population according to the Spanish Ministry of Health).%3
Our results suggest that depression depends more on epilepsy itself
than on the effects of the COVID-19 pandemic or the diagnosis of
COVID-19, although a higher incidence of psychiatric disorders has
been reported in COVID-19 patients.34

4.2 | Anxiety during the COVID-19 pandemic

Our results showed lower GAD-7 values during the pandemic.
Although it has been found that anxiety longitudinally increases in
the general population,® similar levels of anxiety in PWE have been
found compared with the general population in a cross-sectional
study.® The longitudinal reduction of GAD-7 scores could be re-
lated to the reduced possibility of having seizures at work or walk-
ing across the street among other reasons. Nonetheless, higher
GAD-7 scores were associated with drug-resistant epilepsy and
sleep disturbances. Previous studies have reported higher levels
of anxiety in PWE,® and these levels have increased in the general
population* and PWE? during the pandemic. However, despite the
fact that the predetermined severity of epilepsy is an important
factor in defining the risk of anxiety,3® according to our results, it
has not been a key factor in COVID-19 associated increased anxi-
ety in PWE. Perhaps, the COVID-19 pandemic situation after the
strict lockdown might not be associated with more severe anxi-
ety compared to epilepsy itself. Anyway, some patients may have
developed new sleep disorders related to problems falling asleep
or waking up during the night during the pandemic, which would
contribute to raising the levels of anxiety. Therefore, sleep distur-
bances, such as insomnia reported during the pandemic,26 might
be related to anxiety worsening during the COVID-19 pandemic
in PWE.

Compared to the Spanish general population, PWE from our
sample presented a higher prevalence of anxiety before and during
the COVID-19 pandemic (28.5% and 31.5%, respectively, against
6.7% before the pandemic in the Spanish general population).33 The
increase of the prevalence of anxiety in our sample was more related
to the unstable situation of epilepsy than to the effects of the pan-
demic. In the general population and patients with COVID-19, the
levels of anxiety have increased during the pandemic.>%® Therefore,
the levels of anxiety, as discussed with depression, seem more as-
sociated with epilepsy compared to the effects of the pandemic.
Finally, although we did not evaluate stress levels in PWE, higher

levels of stress have been found in the general population® and in
PWE® during the COVID-19 pandemic, which could have triggered
seizures in patients with stress-sensitive epilepsy.38 Thus, the in-
fluence of anxiety on seizure control might also vary depending on
stress sensitivity in PWE.

4.3 | Somnolence during the COVID-19 pandemic

Interestingly, our results show that PWE had higher somnolence dur-
ing the pandemic. This result might be related to change in lifestyle
habits, in PWE during the pandemic.®’ Changes in sleep habits, such
as earlier bedtime and increased sleep duration, have been found
in a longitudinal study in the general population during the pan-
demic.*® However, sleep quality during COVID-19 outbreak was not
associated with higher ESS scores.*' Our results exhibit that PWE
presented higher ESS scores during the pandemic, which could re-
flect lifestyle changes during the pandemic such as increased usage
of digital media near bedtime,** less physical activity,*>** being
more time at home, and reduced exposure to light.*®

Additionally, a relationship between better quality of sleep and
improvement in seizure frequency in PWE has been found.' It is
well known that sleep disorders (sleep and sleep deprivation) may in-

fluence seizure control.*

Therefore, our results suggest that better
management of sleep during the pandemic leading to higher sleep
quality might improve seizure frequency and the global situation of

PWE.

44 | QoL during COVID-19 pandemic

Reduced QoL was associated with depression, drug-resistant epi-
lepsy, SARS-CoV-2 infection, and sleep disturbances. The levels of
anxiety also contributed to lower QolL, although their impact was
lower during the pandemic after the strict lockdown, perhaps in rela-
tion to the lower levels of anxiety following our GAD-7 results.

Previous studies have shown that QoL is influenced not only by
seizure frequency, but also by psychiatric comorbidities.*> Moreover,
in patients with drug-resistant epilepsy, psychiatric comorbidities
have been associated with a poorer QoL.*” Thus, the adequate man-
agement of depression in PWE during COVID-19 pandemic could
help to improve QoL in these patients.

Besides, drug-resistant epilepsy, which has been linked to worse
QoL,*® remains to be an important factor related to impairment in
QoL during the pandemic.

On the other hand, we found that QoL during SARS-CoV-2 infec-
tion in PWE was reduced, as observed in patients without epilepsy.*’
Sleep disturbances found during COVID-19 pandemic were related
to lower QoL in our study, which has been previously reported to be
important in PWE.*°

Regarding subscales, we found that PWE presented reduced
daily activity scores during the pandemic, possibly related to the
psychological effects of the confinement and reduced outdoors
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activities. These results could be explained by changes in daily activ-

ities in PWE due to the pandemic.

4.5 | Limitations of the study

There are some limitations in our study which should be remarked.
Firstly, our sample is not completely representative of all PWE since
it was collected from the Refractory Epilepsy Unit; however, these
patients are closely followed up on a regular basis increasing cer-
tainty about diagnosis and follow-up variables included in the study,
such as seizure frequency. The use of an online survey in the second
round instead of an in-person or paper survey might have limited
the evaluation of older PWE. Furthermore, the sample size, espe-
cially in the first survey, was slightly low, but the recruitment was
interrupted due to the beginning of the COVID-19 pandemic and the
corresponding restrictions. Anyway, we could find significant lon-
gitudinal changes with the present sample size. Finally, to avoid an
excessively long survey, we did not ask for specific changes in em-
ployment status or lifestyle habits that may be related to the evalu-

ation of psychiatric comorbidities.

5 | CONCLUSION

There is scarce evidence on how the COVID-19 pandemic affects
patients with chronic neurological disorders, such as epilepsy. Our
results provide an overview of the consequences of the confinement
measures and restructuring of the healthcare system in QoL, anxiety,
depression, sleep, and seizure frequency in PWE. It is, to our knowl-
edge, the first longitudinal study evaluating the QoL of PWE with a
standardized tool during the pandemic and baseline scores gathered
before the beginning of the pandemic. We found a longitudinal re-
duction in QoL related to daily activities and increased sleepiness
during COVID-19 pandemic, with no changes in seizure frequency.
Moreover, anxiety levels are reduced in patients with a stable situ-
ation compared to before the pandemic. These results might reflect
the importance of adequate management of Qol-associated factors
in PWE in the upcoming phases of the COVID-19 pandemic.

6 | AVAILABILITY OF DATA AND
MATERIAL

The data used in this study are available upon reasonable request to

the corresponding author.

7 | CODE AVAILABILITY

The R code used for the statistical analysis is available upon reason-

able request to the corresponding author.

8 | CONSENT TO PARTICIPATE

For the first round of recruitment, a written informed consent was
signed by the patients who agreed to answer the survey (in-person
visit). For the second round of recruitment, the participants gave
their verbal consent and accepted to participate in the first question

of the survey (online survey).

ACKNOWLEDGMENTS

AP-G was supported by Junta de Castilla y Ledn (Spain) and the
European Social Fund (ID: 376062, Base de Datos Nacional de
Subvenciones).

CONFLICT OF INTEREST

None of the authors has any conflict of interest to disclose.

ETHICS APPROVAL
The study was approved by the Ethics Committee of the Hospital

Universitario de la Princesa (Madrid, Spain).

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available on re-
quest from the corresponding author. The data are not publicly avail-
able due to privacy or ethical restrictions.

ORCID

Alicia Gonzalez-Martinez ") https://orcid.
org/0000-0002-1228-1503
Alvaro Planchuelo-Gémez
org/0000-0002-2188-4197
Francisco Martinez-Dubarbie
org/0000-0002-1482-7813
https://orcid.org/0000-0002-9339-2917

https://orcid.

https://orcid.

José Vivancos

REFERENCES

1. Wilder-Smith A, Freedman DO. Isolation, quarantine, social dis-
tancing and community containment: pivotal role for old-style pub-
lic health measures in the novel coronavirus (2019-nCoV) outbreak.
J Travel Med. 2020;27(2):taaa020. https://doi.org/10.1093/jtm/
taaa020

2. Barbera J, Macintyre A, Gostin L, et al. Large-scale quarantine
following biological terrorism in the United States: scientific ex-
amination, logistic and legal limits, and possible consequences.
JAMA. 2001;286(21):2711-2717. https://doi.org/10.1001/
jama.286.21.2711

3. Talevi D, Socci V, Carai M, et al. Mental health outcomes of the
CoViD-19 pandemic. Riv Psichiatr. 2020;55(3):137-144. https://doi.
org/10.1708/3382.33569

4. Odriozola-Gonzalez P, Planchuelo-Gémez A, Irurtia MJ, de Luis-
Garcia R. Psychological symptoms of the outbreak of the COVID-19
confinement in Spain. J Health Psychol. 2020;135910532096708.
https://doi.org/10.1177/1359105320967086

5. Planchuelo-Gémez A, Odriozola-Gonzélez P, Irurtia MJ, de Luis-
Garcia R. Longitudinal evaluation of the psychological impact of
the COVID-19 crisis in Spain. J Affect Disord. 2020;277:842-849.
https://doi.org/10.1016/j.jad.2020.09.018

B5UB17 SLOWILLOD BAIERID 3|ded! [dde au) Aq pauLBA0D 88 S3[0 1L YO B8N JO S3IMNJ 10J A1q 1T 3UIIUO A1 UO (SUONIPUD-PUR-SLUIBY/WIOD A8 1M A1 1 pUIUO//:SaNY) SLONIPUOD PUe WS L 8U) 39S *[7202/0T/80] Uo AriqiTauliuo As(IMm ‘PliopelA 8a PepSRRAIUN AQ T8YET BUB/TTTT OT/I0P/W0d A8 | M AsIq 1 Ul UO//SaNY WO papeo|umod ‘v ‘TZ0e ‘YOr0009T


https://orcid.org/0000-0002-1228-1503
https://orcid.org/0000-0002-1228-1503
https://orcid.org/0000-0002-1228-1503
https://orcid.org/0000-0002-2188-4197
https://orcid.org/0000-0002-2188-4197
https://orcid.org/0000-0002-2188-4197
https://orcid.org/0000-0002-1482-7813
https://orcid.org/0000-0002-1482-7813
https://orcid.org/0000-0002-1482-7813
https://orcid.org/0000-0002-9339-2917
https://orcid.org/0000-0002-9339-2917
https://doi.org/10.1093/jtm/taaa020
https://doi.org/10.1093/jtm/taaa020
https://doi.org/10.1001/jama.286.21.2711
https://doi.org/10.1001/jama.286.21.2711
https://doi.org/10.1708/3382.33569
https://doi.org/10.1708/3382.33569
https://doi.org/10.1177/1359105320967086
https://doi.org/10.1016/j.jad.2020.09.018

6.

10.
11.
12.

13.

14.
15.
16.
17.

18.

19.
20.
21.

22.

GONZALEZ-MARTINEZ €T AL.

Josephson CB, Jetté N. Psychiatric comorbidities in epilepsy. Int Rev
Psychiatry. 2017;29(5):409-424. https://doi.org/10.1080/09540
261.2017.1302412

Saadat S, Rawtani D, Hussain CM. Environmental perspective of
COVID-19. Sci Total Environ. 2020;728: https://doi.org/10.1016/j.
scitotenv.2020.138870. 138870.

Pecanha T, Goessler KF, Roschel H, Gualano B. Social isolation
during the COVID-19 pandemic can increase physical inactivity and
the global burden of cardiovascular disease. Am J Physiol Hear Circ
Physiol. 2020;318(6):H1441-H1446. https://doi.org/10.1152/ajphe
art.00268.2020

Palladino F, Merolla E, Solimeno M, et al. Is Covid-19 lockdown
related to an increase of accesses for seizures in the emergency
department? an observational analysis of a paediatric cohort in
the Southern Italy. Neurol Sci. 2020;41(12):3475-3483. https://doi.
org/10.1007/s10072-020-04824-5

Matias-Guiu J, Porta-Etessam J, Lopez-Valdes E, Garcia-Morales
I, Guerrero-Sola A, Matias-Guiu JA. Management of neurological
care during the COVID-19 pandemic. Neurologia. 2020;35(4):233-
237. https://doi.org/10.1016/j.nrl.2020.04.001

Conde-Blanco E, Centeno M, Tio E, et al. Emergency implemen-
tation of telemedicine for epilepsy in Spain: results of a survey
during SARS-CoV-2 pandemic. Epilepsy Behav. 2020;111:https://
doi.org/10.1016/j.yebeh.2020.107211

Meshkat S, Salimi A, Joshaghanian A, Sedighi S, Sedighi S,
Aghamollaii V. Chronic neurological diseases and COVID-19: asso-
ciations and considerations. Transl Neurosci. 2020;11(1):294-301.
https://doi.org/10.1515/tnsci-2020-0141

Puteikis K, Jasionis A, Mameniskiené R. Recalling the COVID-19
lockdown: insights from patients with epilepsy. Epilepsy Behav.
2020;115:107573. https://doi.org/10.1016/j.yebeh.2020.107573
Granata T, Bisulli F, Arzimanoglou A, Rocamora R. Did the
COVID-19 pandemic silence the needs of people with epilepsy?
Epileptic Disord. 2020;22(4):439-442. https://doi.org/10.1684/
epd.2020.1175

Wu Z, McGoogan JM. Characteristics of and important lessons
from the coronavirus disease 2019 (COVID-19) outbreak in china:
summary of a report of 72 314 cases from the chinese center for
disease control and prevention. JAMA. 2020;323(13):1239-1242.
https://doi.org/10.1001/jama.2020.2648

Assenza G, Lanzone J, Brigo F, et al. Epilepsy care in the time of
COVID-19 pandemicinitaly: risk factors for seizure worsening. Front
Neurol. 2020;11:737. https://doi.org/10.3389/fneur.2020.00737
Rosengard JL, Donato J, Ferastraoaru V, et al. Seizure control,
stress, and access to care during the COVID-19 pandemic in New
York City: The patient perspective. Epilepsia. 2021;62(1):41-50.
https://doi.org/10.1111/epi.16779

Eysenbach G. Improving the quality of web surveys: the check-
list for reporting results of internet E-surveys (CHERRIES). J Med
Internet Res. 2004;6(3):e34. https://doi.org/10.2196/jmir.6.3.e34
Kwan P, Arzimanoglou A, Berg AT, et al. Definition of drug resistant
epilepsy: consensus proposal by the ad hoc task force of the ILAE
commission on therapeutic strategies. Epilepsia. 2010;51(6):1069-
1077. https://doi.org/10.1111/j.1528-1167.2009.02397.x
Friedman DE, Kung DH, Laowattana S, Kass JS, Hrachovy RA, Levin
HS. Identifying depression in epilepsy in a busy clinical setting is
enhanced with systematic screening. Seizure. 2009;18:429-433.
https://doi.org/10.1016/j.seizure.2009.03.001

Di Capua D, Garcia-Garcia ME, Reig-Ferrer A, et al. Validation of
the spanish version of the neurological disorders depression in-
ventory for epilepsy (NDDI-E). Epilepsy Behav. 2012;24:493-496.
https://doi.org/10.1016/j.yebeh.2012.06.005

Garcia-Campayo J, Zamorano E, Ruiz MA, et al. Cultural adaptation
into Spanish of the generalized anxiety disorder-7 (GAD-7) scale
as a screening tool. Heal Qual Life Outcomes. 2010;8:8. https://doi.
org/10.1186/1477-7525-8-8

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Chiner E, Arriero JM, Signes-Costa J, Marco J, Fuentes |. Validation
of the spanish version of the epworth sleepiness scale in patients
with sleep apnea syndrome. Arch Bronconeumol. 1999;35(9):422-
427. https://doi.org/10.1016/50300-2896(15)30037-5

Cramer JA, Van Hammée G. Maintenance of improvement in health-
related quality of life during long-term treatment with levetirace-
tam. Epilepsy Behav. 2003;4(2):118-123. https://doi.org/10.1016/
s1525-5050(03)00004-0

Benjamini Y, Hochberg Y. Controlling the false discovery rate: a
practical and powerful approach to multiple testing. J R Stat Soc Ser
B. 1995;57(1):289-300. https://doi.org/10.2307/2346101

FonsecaE, QuintanaM, Lallana S, etal. Epilepsy in time of COVID-19:
a survey-based study. Acta Neurol Scand. 2020;142(6):545-554.
https://doi.org/10.1111/ane.13335

Conde Blanco E, Manzanares |, Centeno M, et al. Epilepsy and lock-
down: a survey of patients normally attending a spanish centre.
Acta Neurol Scand. 2021;143(2):206-209. https://doi.org/10.1111/
ane.13354

Cabona C, Deleo F, Marinelli L, et al. Epilepsy course during
COVID-19 pandemicin three Italian epilepsy centers. Epilepsy Behav.
2020;112:107375. https://doi.org/10.1016/j.yebeh.2020.107375
Subotic A, Pricop DF, Josephson CB, Patten SB, Smith EE, Roach
P. Examining the impacts of the COVID-19 pandemic on the well-
being and virtual care of patients with epilepsy. Epilepsy Behav.
2020;113:107599. https://doi.org/10.1016/j.yebeh.2020.107599
Petrovski S, Szoeke CEIl, Jones NC, et al. Neuropsychiatric symp-
tomatology predicts seizure recurrence in newly treated patients.
Neurology. 2010;75(11):1015-1021. https://doi.org/10.1212/
WNL.0b013e3181f25b16

Karapinar E, Yunusoglu C, Tekin B, et al. Depression is a major
determinant of sleep abnormalities in patients with epilepsy. Arq
Neuropsiquiatr. 2020;78:772-777.

Kotagal P, Yardi N. The relationship between sleep and epilepsy.
Semin Pediatr Neurol. 2008;15(2):42-49. https://doi.org/10.1016/j.
spen.2008.03.007

Ministerio de Sanidad, Consumo y Bienestar Social. Encuesta
Nacional de Salud ENSE, Espana 2017. Serie informes monogrdficos-
SALUD MENTAL. Madrid: Ministerio de Sanidad, Consumo vy
Bienestar Social; 2017.

Taquet M, Luciano S, Geddes JR, Harrison PJ. Bidirectional asso-
ciations between COVID-19 and psychiatric disorder: retrospec-
tive cohort studies of 62 354 COVID-19 cases in the USA. Lancet
Psychiatry. 2020;8(2):130-140. https://doi.org/10.1016/52215
-0366(20)30462-4

Salari M, Etemadifar M, Gharagozli K, Etemad K, Ashrafi F,
Ashourizadeh H. Incidence of anxiety in epilepsy during coronavirus
disease (COVID-19) pandemic. Epilepsy Behav. 2020;112:107442.
https://doi.org/10.1016/j.yebeh.2020.107442

Gaitatzis A, Carroll K, Majeed A, Sander JW. The epidemiol-
ogy of the comorbidity of epilepsy in the general population.
Epilepsia. 2004;45(12):1613-1622. https://doi.org/10.1111/
j.0013-9580.2004.17504.x

Huang S, Wu C, Jia VY, et al. COVID-19 outbreak: the impact of stress
on seizures in patients with epilepsy. Epilepsia. 2020;61(9):1884-
1893. https://doi.org/10.1111/epi.16635

den Heijer JM, Otte WM, van Diessen E, et al. The relation between
cortisol and functional connectivity in people with and without
stress-sensitive epilepsy. Epilepsia. 2017;59(1):179-189. https://doi.
org/10.1111/epi.13947

Alkhotani A, Siddiqui MI, Almuntashri F, Baothman R. The effect
of COVID-19 pandemic on seizure control and self-reported stress
on patient with epilepsy. Epilepsy Behav. 2020;112:107323. https://
doi.org/10.1016/j.yebeh.2020.107323

Ubara A, Sumi Y, Ito K, et al. Self-isolation due to COVID-19 is
linked to small one-year changes in depression, sleepiness, and in-
somnia: results from a clinic for sleep disorders in shiga prefecture,

95U90 17 SUOWILIOD BRI 8|G0 dde aU) AQ paueN0b a2 Sao1Le VO ‘3N 0 Sa|N1 10} AReiq 1T 8UIIUO AB]IM UO (SUOTIPLIOO-PUE-SULLSWOD" 4B I AeJq]1[pUIUO//STY) SUONIPUOD) PUE SWLS | aU) 95 *[1Z20Z/0T/80] U0 AIqIT8UIIUO AB]1M ‘PIIOPEIfeA 8Q PEPSBAIN AQ T8YET 2UB/TTTT OT/I0p/W00 Ao v Akl jpul|uo//Sdny Wo1 popeojumod ‘v “TZ0Z ‘#0r0009T


https://doi.org/10.1080/09540261.2017.1302412
https://doi.org/10.1080/09540261.2017.1302412
https://doi.org/10.1016/j.scitotenv.2020.138870
https://doi.org/10.1016/j.scitotenv.2020.138870
https://doi.org/10.1152/ajpheart.00268.2020
https://doi.org/10.1152/ajpheart.00268.2020
https://doi.org/10.1007/s10072-020-04824-5
https://doi.org/10.1007/s10072-020-04824-5
https://doi.org/10.1016/j.nrl.2020.04.001
https://doi.org/10.1016/j.yebeh.2020.107211
https://doi.org/10.1016/j.yebeh.2020.107211
https://doi.org/10.1515/tnsci-2020-0141
https://doi.org/10.1016/j.yebeh.2020.107573
https://doi.org/10.1684/epd.2020.1175
https://doi.org/10.1684/epd.2020.1175
https://doi.org/10.1001/jama.2020.2648
https://doi.org/10.3389/fneur.2020.00737
https://doi.org/10.1111/epi.16779
https://doi.org/10.2196/jmir.6.3.e34
https://doi.org/10.1111/j.1528-1167.2009.02397.x
https://doi.org/10.1016/j.seizure.2009.03.001
https://doi.org/10.1016/j.yebeh.2012.06.005
https://doi.org/10.1186/1477-7525-8-8
https://doi.org/10.1186/1477-7525-8-8
https://doi.org/10.1016/S0300-2896(15)30037-5
https://doi.org/10.1016/s1525-5050(03)00004-0
https://doi.org/10.1016/s1525-5050(03)00004-0
https://doi.org/10.2307/2346101
https://doi.org/10.1111/ane.13335
https://doi.org/10.1111/ane.13354
https://doi.org/10.1111/ane.13354
https://doi.org/10.1016/j.yebeh.2020.107375
https://doi.org/10.1016/j.yebeh.2020.107599
https://doi.org/10.1212/WNL.0b013e3181f25b16
https://doi.org/10.1212/WNL.0b013e3181f25b16
https://doi.org/10.1016/j.spen.2008.03.007
https://doi.org/10.1016/j.spen.2008.03.007
https://doi.org/10.1016/S2215-0366(20)30462-4
https://doi.org/10.1016/S2215-0366(20)30462-4
https://doi.org/10.1016/j.yebeh.2020.107442
https://doi.org/10.1111/j.0013-9580.2004.17504.x
https://doi.org/10.1111/j.0013-9580.2004.17504.x
https://doi.org/10.1111/epi.16635
https://doi.org/10.1111/epi.13947
https://doi.org/10.1111/epi.13947
https://doi.org/10.1016/j.yebeh.2020.107323
https://doi.org/10.1016/j.yebeh.2020.107323

GONZALEZ-MARTINEZ T AL.

41.

42.

43.

44,

45.

46.

47.

japan. Int J Environ Res Public Health. 2020;17(23):8971. https://doi.
org/10.3390/ijerph17238971

Targa ADS, Benitez ID, Moncusi-Moix A, et al. Decrease in sleep
quality during COVID-19 outbreak. Sleep Breath. 2020;1-7:https://
doi.org/10.1007/s11325-020-02202-1

Cellini N, Canale N, Mioni G, Costa S. Changes in sleep pattern,
sense of time and digital media use during COVID-19 lockdown
in Italy. J Sleep Res. 2020;29(4):e13074. https://doi.org/10.1111/
jsr.13074

Meyer J, McDowell C, Lansing J, et al. Changes in physical activity
and sedentary behavior in response to COVID-19 and their associ-
ations with mental health in 3052 US adults. Int J Environ Res Public
Health. 2020;17(18):6469. https://doi.org/10.3390/ijerph1718
6469

Malta DC, Szwarcwald CL, de Azevedo Barros MB. et al. The
COVID-19 Pandemicand changesinadult Brazilianlifestyles:across-
sectional study, 2020. Epidemiol Serv Saude. 2020;29(4):e2020407.
https://doi.org/10.1590/51679-49742020000400026

Hartley S, Colas des Francs C, Aussert F. et al. The effects
of quarantine for SARS-CoV-2 on sleep: an online survey.
Encephale. 2020;46(3S):553-559. https://doi.org/10.1016/j.
encep.2020.05.003

Eriksson SH. Epilepsy and sleep. Curr Opin Neurol. 2011;24(2):171-
176. https://doi.org/10.1097/WCO.0b013e3283445355

Silva B, Canas-Simidao H, Cordeiro S, Velosa A, Oliveira-Maia AJ,
Barahona-Corréa JB. Determinants of quality of life in patients
with drug-resistant focal epilepsy. Epilepsy Behav. 2019;100(Pt
A):106525. https://doi.org/10.1016/j.yebeh.2019.106525

48.

49.

50.

Deleo F, Quintas R, Pastori C, et al. Quality of life, psychiatric symp-
toms, and stigma perception in three groups of persons with epi-
lepsy. Epilepsy Behav. 2020;110:107170. https://doi.org/10.1016/j.
yebeh.2020.107170

Chen KY, Li T, Gong FH, Zhang JS, Li XK. Predictors of health-
related quality of life and influencing factors for COVID-19 pa-
tients, a follow-up at one month. Front psychiatry. 2020;11:668.
https://doi.org/10.3389/fpsyt.2020.00668

Gutter T, Callenbach PMC, Brouwer OF, de Weerd AW. Prevalence
of sleep disturbances in people with epilepsy and the impact on
quality of life: a survey in secondary care. Seizure. 2019;69:298-
303. https://doi.org/10.1016/j.seizure.2019.04.019

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section.

How to cite this article: Gonzalez-Martinez A, Planchuelo-

Gomez A, Vieira Campos A, Martinez-Dubarbie F, Vivancos J,

De Toledo-Heras M. Medium-term changes in patients with

epilepsy during the COVID-19 pandemic. Acta Neurol Scand.
2021;144:450-459. https://doi.org/10.1111/ane.13481

B5UB17 SLOWILLOD BAIERID 3|ded! [dde au) Aq pauLBA0D 88 S3[0 1L YO B8N JO S3IMNJ 10J A1q 1T 3UIIUO A1 UO (SUONIPUD-PUR-SLUIBY/WIOD A8 1M A1 1 pUIUO//:SaNY) SLONIPUOD PUe WS L 8U) 39S *[7202/0T/80] Uo AriqiTauliuo As(IMm ‘PliopelA 8a PepSRRAIUN AQ T8YET BUB/TTTT OT/I0P/W0d A8 | M AsIq 1 Ul UO//SaNY WO papeo|umod ‘v ‘TZ0e ‘YOr0009T


https://doi.org/10.3390/ijerph17238971
https://doi.org/10.3390/ijerph17238971
https://doi.org/10.1007/s11325-020-02202-1
https://doi.org/10.1007/s11325-020-02202-1
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1111/jsr.13074
https://doi.org/10.3390/ijerph17186469
https://doi.org/10.3390/ijerph17186469
https://doi.org/10.1590/S1679-49742020000400026
https://doi.org/10.1016/j.encep.2020.05.003
https://doi.org/10.1016/j.encep.2020.05.003
https://doi.org/10.1097/WCO.0b013e3283445355
https://doi.org/10.1016/j.yebeh.2019.106525
https://doi.org/10.1016/j.yebeh.2020.107170
https://doi.org/10.1016/j.yebeh.2020.107170
https://doi.org/10.3389/fpsyt.2020.00668
https://doi.org/10.1016/j.seizure.2019.04.019
https://doi.org/10.1111/ane.13481

