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ABSTRACT

Introduction: Following the severe consequences of the coronavirus disease 2019 (COVID-19) outbreak,
on March 9th, 2020 the Italian Government implemented extraordinary measures to limit viral transmis-
sion, including restrictive quarantine measures. Psychological distress represents the seizure-
precipitating factor most often reported by patients with epilepsy. To date, no studies have analyzed
the role played by the different dimensions of psychological distress quarantine-induced in patients with
epilepsy.

Materials and Methods: We included a total of 40 patients, 18 suffered from generalized, and 22 from focal
epilepsy. The patients previously seen in the outpatient clinic during the pre-lockdown period between
January and February 2020 were reevaluated after the lockdown period. Psychological distress was eval-
uated by using the three subscales of Impact of Event Scale-Revised (IES-R). Finally, we employed logistic
regression analyses to explore the demographic and clinical features associated to high scores on IES-R.
Results: Patients with higher scores on IES-R Intrusion and IES-R Avoidance subscales demonstrated an
increased number of epileptic attacks compared to prelockdown period. Multivariate logistic regression
analyses showed that a specific subgroup of patients (i.e., older, female with more anxious symptoms) are
at higher risk of increased seizure frequency.

Conclusions: Our study confirmed that the frequency of epileptic seizures increased during lockdown
when compared to pre-lockdown period. The early identification of patients more vulnerable to worsen-
ing is crucial to limit the risk of requiring hospital or clinical treatment during the COVID-19 outbreak.

© 2020 Elsevier Inc. All rights reserved.

1. Introduction

Epilepsy is a disease characterized by a spontaneous recurrence
of unprovoked seizures. It is one of the most common chronic neu-
rological conditions, with a prevalence rate of 0.7-1.0%, and higher
incidence among elderly people and children [1]. Although in the
majority of patients, seizures can be triggered by various endoge-
nous and exogenous factors, psychological distress (e.g., traumatic
psychological experiences) represents the seizure-precipitating
factor most often reported by patients with epilepsy [2]. In late
2019, a pneumonia cluster of unknown origin was identified in
Wuhan, China. A novel coronavirus termed severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) was isolated from
human cases and its genetic sequence shared publicly in early
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January 2020. The disease caused by SARS-CoV-2, named coron-
avirus disease 2019 (COVID-19), quickly spread to all Chinese pro-
vinces and to several other countries worldwide. Therefore, on 11
March 2020 the World Health Organization announced that the
COVID-19 outbreak had reached pandemic levels [3]. The COVID-
19 pandemic has created unprecedented challenges for medical
healthcare systems worldwide. Italy has been the first Western
country heavily affected by COVID-19 outbreak and has used rigor-
ous global containment and quarantine efforts to limit infection
diffusion [4]. Notwithstanding the need for such containment mea-
sures for guaranteeing public health and safety, COVID-19 out-
break and social lockdown may be appraised as a psychological
distressing event causing negative side effects on general [5] as
well as on neurological populations such as epileptic patients [6].
To our knowledge, few studies, only in the Asian population,
[7-9] have recently investigated the association between the
development of outbreak-related distress and a seizure exacerba-
tion. However, to date no one has analyzed the role played by
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the different dimensions of psychological distress and its correla-
tion with demographic and clinical features in patients with epi-
lepsy from Western countries. Therefore, the aims of this study
were: (a) to compare epileptic seizure frequency during the last
pre-lockdown visit between January and February 2020 versus its
frequency after the lockdown period of March and April 2020;
(b) to explore the potential role played by different dimensions
of psychological distress during outbreak; and (c) to identify the
demographic and clinical features of high-risk patients to provide
them with more adequate support. To achieve these aims, we ana-
lyzed differences in terms of epilepsy outcome both in the overall
sample and in subsamples of patients stratified according to level
(high/low) of experienced psychological distress related to
COVID-19 outbreak and social lockdown. Moreover, we profiled
the main demographic and clinical features of patients experienc-
ing more marked psychological distress.

2. Materials and methods
2.1. Subjects

We screened patients from a longitudinal cohort followed by
the Outpatient Epilepsy clinic of the First Division of Neurology
at the University of Campania “Luigi Vanvitelli” (Naples, Italy). Of
90 progressive patients, we enrolled a total of 40 patients, 18 suf-
fered from generalized, and 22 from focal epilepsy. The inclusion
criteria were (a) a complete medication adherence to antiepileptic
drugs (AE) and (b) a satisfactory global cognitive status to avoid
any bias in administering the neuropsychological battery. Fifty
patients refused to participate in the study. The patients previously
seen in our outpatient clinic during the pre-lockdown period
between January and February 2020, as part of an ongoing research
protocol, were re-evaluated after the lockdown period of March
and April 2020. Clinical details regarding the adherence to AE
treatment, the use/abuse of alcohol and the occupational state dur-
ing outbreak were collected by phone-interviews. Then, patients
were asked to fill-out and return by email specific scales assessing
the psychological impact of the event. Two experienced psycholo-
gists (M.S. and V.S.E.) explained project details to the patients by
phone-calls. Psychological distress was evaluated using the Impact
of Event Scale-Revised (IES-R) one of the most widely used self-
report tool within the trauma literature [10,11]. This scale includes
three subscales tapping intrusion (e.g., repeated thoughts about
the event), avoidance (e.g., effortful attempts not to think about
the event), and hyperarousal (e.g., anger, irritability, hypervigi-
lance, difficulty concentrating) measures related to traumatic
event. Anxious and depressive symptoms were assessed using
Hospital Anxiety and Depression Scale (HADS) [12]; sleep distur-
bances were measured by Insomnia Severity Scale (ISI) [13].

The local Ethics Committee supervised and approved all proce-
dures, in accordance with the Declaration of Helsinki. According to
the recent statement from the Italian Medicines Agency (AIFA)
(www.aifa.gov.it) regarding COVID-19 emergency-related studies,
informed consent was obtained by email from all participants.

2.2. Statistical analysis

We used the Wilcoxon signed-rank test (Z) to show the differ-
ences in the number of epileptic seizures between pre-lockdown
and post-lockdown periods for overall sample.

To explore the impact of psychological distress related to
COVID-19 outbreak on the frequency of epileptic seizures, we com-
pare the number of epileptic seizures between pre-lockdown and
lockdown periods in subsamples of patients with high (i.e., experi-
encing high psychological distress related to COVID-19 outbreak)
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or low (i.e., experiencing low psychological distress related to
COVID-19 outbreak) scores on IES-R Intrusion, IES-R Hyperarousal,
and IES-R Avoidance subscales. In this regard, the three IES-R sub-
scales were split into two parts (i.e. high and low) according to the
median value, because no cut-off values have been provided so far.

Finally, we employed three separate logistic regression analyses
(forward stepwise) to explore the demographic and clinical fea-
tures associated with high scores on IES-R Intrusion, IES-R Hyper-
arousal, or IES-R Avoidance. All analyses were performed using
SPSS version 21, with p value <0.05 considered statistically
significant.

3. Results

We report the descriptive statistics in Table 1.

During the outbreak, no patients modified the adherence to AE
treatment, the use of alcohol, or their occupational state. Regarding
occupational state, 32 patients did not report any change since
they were either students or unemployed. Eight of them had
worked from home (i.e. “smart-working”). None of the patients
was diagnosed with COVID19 or reported a close contact to
COVID19 patients.

As for the overall sample, the number of epileptic attacks was
significantly higher at lockdown (Mdn =0.5; interquartile range
or IQR = 11.0) than at pre-lockdown (Mdn = 0.0; interquartile range
or IQR = 8.0), Z= —1.9, p-value = 0.04. The same pattern of results
was observed for patients with high scores on IES-R Intrusion
and IES-R Avoidance subscales (Table 2).

Multivariate logistic regression analyses showed that: (1)
higher scores on IES-R Intrusion subscale were associated with
higher age, female sex, and higher scores on HADS-Anxiety sub-
scale; (2) higher scores on IES-R Hyperarousal subscales were
related to higher scores on HADS-Anxiety subscale; and (3) higher
scores on IES-R Avoidance scale were associated with higher age,
and higher scores on HADS-Anxiety subscale (Table 3).

4. Discussion

In the present study, we demonstrated an increased frequency
of epileptic seizures during lockdown (i.e. two months between
March and April 2020) when compared to the pre-lockdown period
(i.e. two months between January and February 2020). This pattern
of increased frequency is particularly notable for those patients
experiencing a greater psychological distress related to the COVID-
19 outbreak as measured using IER-S. Compared with non-
distressed, epileptic-distressed patients more prone to experience
repeated thoughts about the ongoing pandemic (i.e., with high
scores on IES-R Intrusion), or those more engaged in effortful
attempts not to think about them (i.e., with high scores on IES-R
Avoidance), showed an increased frequency of seizures. These
results seem to support a probable interplay between these two
clusters of stress-related symptoms [11]. Indeed, previous evi-
dence suggested that avoidance may help the individual to regu-
late negative affect that is generated by intrusive reminders of
the traumatic event.

Psychological stress is defined as a subjective experience of a
threat of homeostasis [14], and adaptive responses to it consist
of changes oriented to restore it. Nevertheless, events inducing a
prolonged activation of the stress system, such as COVID-19 out-
break, might cause long-term maladaptive consequences (i.e., psy-
chological distress) by provoking changes in brain structures and
functioning as well as in neuroendocrine response. Particularly,
abnormal corticotropin releasing hormone related to distress
appears to be proconvulsant, increasing excitatory transmission
causing epilepsy worsening [15].
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Table 1
Descriptive statistics.

Variable Median (IQR) or Count
(Percentage)
Demographic:
Age, years 33.5(25.0)
Sex, male 8 (20%)
Clinical:
Seizure, focal/generalized 18 (41%)[22 (59%)
Disease duration, years 7.0 (17.0)
HADS-Anxiety subscore 8.0 (8.7)
HADS-Depression subscore 4.0 (4.7)
Insomnia Severity Index 4.0 (7.0)
Hours/die of lockdown 24.0 (0.0)
Number of seizures pre-lockdown period 0.0 (8.0)
(January-February 2020)
Number of seizures lockdown period (March- 0.5 (11.0)
April 2020)
Impact Event Scale:
IES-R Intrusion 10.0 (13.0)
IES-R Hyperarousal 7.5 (8.7)
IES-R Avoidance 10.0 (8.7)

Note. IQR, interquartile range or 75th minus 25th percentiles; SD, Standard Devi-
ation; HADS, Hospital Anxiety and Depression Scale; IES-R, Impact Event Scale-
Revised.

In this regard, previous studies demonstrated that the fre-
quency of seizures increased in a part of adult patients with epi-
lepsy exposed to objective major life events, such as war and
evacuation [16]. Consistently, questionnaire studies showed that
8-83% of patients of all ages reported psychological distress as
one of the main seizure precipitant factor [17]. Moreover, a similar
pattern of results was also found in the first diary-based study, per-
formed by Temkin and Davis [18], which showed that a large part
of patients with epilepsy experienced significantly more seizures
during “high-distress days” compared to “low-distress days”.

Taken together, these results suggest that the same traumatic
events may induce psychological distress, and consequently
increase the frequency of seizures, in a large proportion but not
in all patients with epilepsy. Therefore, it is crucial to identify a
subgroup of patients at risk of experiencing more marked psycho-
logical distress when facing traumatic events, such as COVID-19
outbreak, to provide them with a more adequate support. Our
logistic regression results revealed that higher levels of psycholog-
ical distress related to COVID-19 outbreak were associated with
anxiety symptoms in our population. In epileptic patients, the
presence of anxiety disorders represents a well-known risk factor
for clinical worsening [19], which need to be closely monitored.
Indeed, the presence of interictal anxiety manifestations in terms

Table 2
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of anticipatory seizure anxiety, seizure phobia, epileptic social pho-
bia, and epileptic panic disorder may induce higher seizure fre-
quency and poorer seizure control outcome with antiepileptic
drugs [20]. Our results suggest that, during objective major life
events such as COVID-19 outbreak, patients affected by more
marked anxious symptoms should be strictly monitored because
they are more prone to experience high levels of psychological dis-
tress and thus a potential increased frequency of seizures.

Moreover, we found that an older age was associated with high
levels of psychological distress related to COVID-19, consisting of
repeated intrusive thoughts or effortful attempts not to think
about it. These findings are at odds with previous studies in general
population, where the susceptibility to intrusive thoughts and the
recourse to avoidance strategies [21] decreased in older people
when compared to younger people. These inconsistent findings
may be partially explained by the fact that older age has been asso-
ciated with poor outcomes in patients affected by COVID-19 [4],
inducing more marked intrusive thoughts and efforts of avoiding
in elderly patients with epilepsy.

Table 3
Results of stepwise logistic regression analyses showing the variables associated with
high levels of Impact Event Scale-Revised Intrusion and Avoidance.

Beta (SE) p-value  OR [95% CI]

IES-R Intrusion?

Constant —-7.33 (2.70) <0.01 0.00

Age, years 0.09 (0.04) 0.02 1.10 [1.01, 1.20]
Sex (male =0, female=1) 2.92 (1.41) 0.03 18.65 [1.16, 29.97]
HADS-Anxiety subscore 0.24 (0.10) 0.01 1.27 [1.04, 1.54]

Model: %2 =20.53, p-value < 0.01, R? (Nagelkerke) = 0.54

IES-R Hyperarousal®
Constant -15.62 (6.21) <0.01 0.00
HADS-Anxiety subscore 0.66 (0.21) <0.01 1.95[1.28, 2.94]
Model: %2 = 32.46, p-value < 0.01, R?

(Nagelkerke) = 0.75

IES-R Avoidance®

Constant —6.95 (2.46) <0.01 0.00
Age, years 0.16 (0.06) 0.01 1.17 [1.03, 1.33]
HADS-Anxiety subscore 0.35 (0.14) 0.01 1.43 [1.08, 1.89]

Model: 2 = 27.16, p-value < 0.01, R? (Nagelkerke) = 0.68

Note. SE, Standard Error; [ES-R, Impact Event Scale-Revised; HADS, Hospital Anxiety
and Depression Scale. a, variables removed from the equation (p-value >0.10):
seizure (focal =0, generalized = 1), disease duration, HADS depression subscore,
Insomnia Severity Index, and hours/die of lockdown. b, variables removed from the
equation (p-value >0.10): age, sex, seizure (focal =0, generalized =1), disease
duration, HADS depression subscore, Insomnia Severity Index, and hours/die of
lockdown. ¢, variables removed from the equation (p-value > 0.10): sex (male =0,
female = 1), seizure (focal = 0, generalized = 1), disease duration, HADS, depression
subscore, Insomnia Severity Index, and hours/die of lockdown.

Results of Wilcoxon signed-rank tests (Z) showing the comparison of the number of epileptic attacks between pre- and lockdown periods; data are shown as median (interquartile

range or 75th minus 25th percentiles).

Number of seizures z p-value Adj-p
pre-lockdown period lockdown period
IES-R Intrusion
High (n=22) 2.0 (6.5) 5.0 (15.0) -2.8 <0.01 0.03
Lower (n=18) 0.0 (10.0) 0.0 (1.5) -0.1 0.91 1.00
IES-R Hyperarousal
High (n=17) 6.0 (10.0) 8.0 (14.0) -1.5 0.11 0.68
Low (n=23) 0.0 (1.0) 0.0 (1.0) -1.0 0.30 1.00
IES-R Avoidance
High (n=25) 2.0 (8.0) 6.0 (15.0) -2.9 <0.01 0.01
Low (n=15) 0.0 (8.0) 0.0 (0.0) -0.6 0.50 1.00

Note. IES-R, Impact of Event Scale-Revised; Adj-p represents p-value corrected for multiple comparisons using the Bonferroni correction and statistically significant dif-

ferences are shown in bold.
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Finally, we found that female patients were more prone to
experience psychological distress related to COVID-19 outbreak,
in the form of repeated intrusive thoughts. This result is consistent
with previous evidence on general population, showing gender dif-
ferences in intrusive memories following trauma [22]. It is possible
that female patients with epilepsy had a greater consolidation of
emotionally negative memories, which in turn may increase the
psychological distress related to traumatic events (such as
COVID-19 outbreak), and indirectly impact on frequency of
seizures.

5. Conclusions

Our single center study revealed two important findings. First,
we confirmed that a stressful event, like the COVID-19 outbreak,
has the potential to negatively influence the course of a preexisting
epilepsy [7-9]; second, the existence, in the context of a traumatic
event, of a subgroup of patients (i.e. older female patients with
higher intrusivity and avoidance and suffering from more marked
anxious symptoms) at higher risk of experiencing psychological
distress, and likely at higher risk of clinical worsening. The early
identification of these patients more vulnerable to worsening is
crucial to limit the risk of requiring hospital or clinical treatment
during objective major life events as COVID-19 outbreak. Our study
has some limitations worth noting such as a relatively small num-
ber of progressive epileptic patients, not matched for epilepsy type
and for AE regimen. Future studies including larger populations
and a more homogeneous patients sample are needed to verify
these observations.
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