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Abstract: The coronavirus disease 2019 (COVID-19) pandemic has disrupted health care worldwide. 

As the pandemic has been prolonged, quarantine restrictions have been lightened gradually, which 

can influence outcomes of pediatric patients with chronic disease such as epilepsy by increase of 

susceptibility of the COVID-19 infection. The aim of this study was to determine impacts of COVID-

19 pandemic on seizure control and identify potential risk factors that might worsen seizure attacks 

during the pandemic in children with epilepsy. We performed a retrospective chart review of 48 

pediatric patients with epilepsy during the COVID-19 pandemic from January 2016 to July 2022. 

During the COVID-19 pandemic period, 25% of pediatric patients experienced seizure worsening, 

showing an increase in seizure frequency or duration or both.  

Factors associated with worsening seizures during pandemic were: diagnosis of epilepsy less than 

one year, comorbid conditions with cerebral palsy or having a tracheostomy or a PEG, and infection 

with other viruses (respiratory syncytial virus, influenza virus A, influenza virus B) rather than 

COVID-19 infection.  

Our finding highlights the need to proactively monitor and regularly follow up (especially short 

period of time) patients after they are diagnosed with epilepsy. It is also important to properly 

manage those who are susceptible to serious illness and keep seasonal viral infections under 

surveillance to manage exacerbated seizure in children with epilepsy. Furthermore, pediatric 

physicians should not overlook surveillance of seasonal respiratory viruses since quarantine 

restrictions are getting eased. 
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1. Introduction 

Epilepsy is one of the most frequent neurological conditions in children. It is associated with a 

high economic cost, development of intellectual disability, psychiatric and cognitive comorbidities, 

and a high risk of injury and mortality [1-5]. 

Although childhood onset epilepsy has self-limiting seizures in most cases, about one-third of 

these children develop antiseizure medication (ASM) resistant epilepsy requiring more optimizing, 

advanced, and sophisticated medical therapy. 

The World Health Organization (WHO) declared the new coronavirus disease (COVID-19) to be 

a pandemic on March 11, 2020. The COVID-19 pandemic has affected the health system in the entire 

world, resulting in significant economic damage [6]. It is well known that the COVID-19 pandemic is 

psychologically stressful for people worldwide, including patients with epilepsy. Patients with 

epilepsy are more vulnerable to psychological effects of the COVID-19 pandemic than the normal 

population [7]. Since psychological stress and psychiatric disorder such as anxiety and depression 

might exacerbate seizures, comorbidities associated with epilepsy should also be taken into account. 

 Fortunately, children are less frequently affected by COVID-19 infection. They show less severe 

symptoms, lower morbidity, and mortality than adults after COVID-19 infection [6,8,9]. In addition, 

people with epilepsy are not considered to have a greater risk of COVID-19 infection overall than 

normal population. 
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Moreover, acute symptomatic seizures do not seem to occur very often. Complications of 

COVID-19 infection in children resulting from the severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) occur in approximately less than 0.5% [10].  

Given that the COVID-19 pandemic period is prolonged, the rate of COVID-19 infection in 

children began to increase, including in children with epilepsy, which significantly impacted epilepsy 

outcome [11]. Since it has been three years into the COVID-19 pandemic, seizure control might hit a 

new turning point in this group. Thus, considering the relationship between epilepsy and COVID-19 

pandemic era is crucial. So far, very limited studies have published outcomes of seizure controls. 

Studies on seizure risk factors during the COVID-19 pandemic in pediatric population have not been 

reported yet. 

Hence, the purpose of this retrospective longitudinal cohort study was to assess impacts of the 

COVID-19 pandemic on epilepsy characteristics and seizure control (type, frequency etc.) for 

pediatric patients with epilepsy and to identify potential risk factors that might exacerbate seizures 

during the pandemic period. 

2. Materials and Methods 

We retrospectively reviewed charts of children and adolescents with epilepsy aged 0 to 18 years 

at The Catholic University of Korea Yeouido St. Mary's Hospital from January 2016 to July 2022. 

Children were eligible for inclusion if they were treated for epilepsy at least 6 months before the 

COVID-19 pandemic and followed up for more than 6 months since April 2020. Patients who were 

diagnosed with psychological disorders or psychogenic nonepileptic seizures and those who were 

not followed up during the COVID-19 pandemic were excluded. 

One pediatric neurologist reviewed medical charts and collected data including demographics 

(age, gender, socioeconomic state), age at a diagnosis of epilepsy, electroencephalography (EEG) 

findings, the number of ASM, and comorbidities associated with epilepsy. Outcomes of seizures 

during the COVID-19 pandemic were assessed and defined based on unchanged, increased and 

decreased seizure frequency or seizure duration. Psychologic and physiological factors (sleep cycle, 

physical activity, exposure to other viruses and SARS-CoV-2, and accessibility to healthcare) during 

the COVID-19 pandemic era were also obtained.  

Definition of epilepsy and classification of seizures were performed according to categories 

proposed by the International League Against Epilepsy (ILAE) in 2014 and 2017, respectively [12,13]. 

All statistical analyses were conducted with SSPS software version 26.0 (IBM Corp., Armonk, 

NY, USA). Two-tailed chi-square or Fisher exact test was used for comparisons of categorical data. 

Continuous variables with normal distributions were evaluated with independent t-test. Mann-

Whitney test was used for continuous variables with non-normal distributions. Multivariate logistic 

regression was used to identify potential risk factors exacerbating seizures during the COVID-19 

pandemic. Probability values less than 0.05 were considered as statistically significant. This study 

was approved by the Institutional Review Board of The Catholic University of Korea (SC23RISI0028).  

Table 1. Demographic and clinical characteristics of subjects before COVID19 pandemic. 

Characteristics 
Values 

n  

Total patient 

Female  

Male 

84 (100) 

38 (45)  

46 (55) 

Mean age (years ±SD) 10.8 (±4.6) 

Mean age at seizure onset (years ±SD)  3.5 (±2.6) 

Socioeconomic state 

Middle/High 

Low 

 
67 (80) 

17 (20) 
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Time from epilepsy diagnosis 

Less than 1 year 

1-3 years 

More than 3 years 

 

37 (45) 

17 (20) 

30 (35) 

Type of seizure 

Localized 

Generalized 

Mixed/Unclassified 

 

12 (14) 

58 (30) 

14 (56) 

Number of antiseizure medications 

Monotherapy 

Polytherapy 

 

65 (77) 

19 (23) 

Comorbidities associated to epilepsy 

Developmental delay/Intellectual disability 

Neuromuscular disease 

Neuropsychiatric disorders a) 

Cerebral palsy/PEG or tracheostomy state 

Cerebrovascular disease 

Genetic disorders 

None/Unclassified 

 

7 (8) 

2 (2) 

11 (13) 

4 (5) 

2 (2) 

3 (2) 

55 (68) 

Values are presented as mean ± standard deviation or number (%).  

SD, standard deviation; PEG, percutaneous endoscopic gastrostomy. 

a) neuropsychiatric disorder included such as attention deficit hyperactivity disorder or autism spectrum 

disorders 

3. Results 

3.1. Demographic and clinical characteristics of children with epilepsy before COVID-19 pandemic 

In our study, a total of 84 pediatric patients (38 girls, 46 boys) with epilepsy during the COVID-

19 pandemic were included in this study. Demographic and clinical characteristics of children before 

the COVID-19 pandemic are shown in Table 1. Mean age of the 84 patients was 10.8 years (range, 2-

15 years) and mean age at onset of seizures was 3.5 years (range, 1 month-13 years). A quarter of 

patients had a middle/high socioeconomic status with caregivers employed, health insured, and 

having adequate income whereas 20% of patient were living with unearned incomes.  

Half patients with epilepsy had both localized and generalized or unclassified seizures, 30% had 

generalized seizures, and 14% had localized seizures. More than two-third (77%) of patients were 

taking antiseizure medication (ASM) as a single treatment (monotherapy) before the COVID-19 

pandemic. Patients who had no comorbidities or were not classified accounted for the most (two-

thirds), followed by those with neuropsychiatric disorders (13%) and those with developmental delay 

and intellectual disability (8%).  

3.2. Seizure changes during the COVID-19 pandemic era 

 Among 85 patients, 25% experienced seizure worsening, with either an increase in seizure 

frequency (18%) or duration (13%) or both (6%) during the pandemic period (Table 2). Vice versa, 

half of their EEG data were unchanged or better whereas only 8% of those showed worsen EEG data. 

Furthermore, 42% of patients’ EEG data were missing or undone. 
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Table 2. Seizure profile during the COVID-19 pandemic. 

Characteristics 
Values 

n  

Seizure frequency 

Increased 

No change 

Decreased/No seizure 

 

15 (18) 

48 (57) 

21 (25) 

Seizure duration 

Longer 

No change 

Shorter 

 

11 (13) 

62 (74) 

11 (13) 

Seizure worsening a) 

Yes 

No 

 

21 (25) 

63 (75) 

Electroencephalography 

Unchanged/Better 

Worsen 

Missing data/Undone 

 

42 (50) 

7 (8) 

35 (42) 

Values are presented as number (%). 
a) seizure worsening is defined as an increase in frequency or duration or both of seizures during the 

COVID-19 pandemic. 

Table 3. Comparison of risk factors aggravating seizures during the COVID pandemic. 

Characteristics 
Worsening seizure Without  

worsening seizure 
P values 

Total patients 21 63  

Mean age (years ±SD) 8.8 (±2.1) 9.1 (±1.3) 0.201 

Mean age at seizure onset (years ±SD) 1.8 (±1.2) 2.2 (±2.4) 0.117 

Socioeconomic state a) 

High 

Low 

 

13 (62) 

8 (38) 

 

54 (86) 

9 (14) 

 

0.097 

 

Time from epilepsy diagnosis 

Less than 1 year 

1-3 years 

More than 3 years 

 

15 (72) 

3 (14) 

3 (14) 

 

22 (35) 

14 (22) 

27 (43) 

 

0.043 

0.071 

0.028 

Number of antiseizure medications 

Monotherapy 

Polytherapy 

 

17 (81) 

4 (19) 

 

48 (76) 

15 (24) 

0.303 

Comorbidities associated to epilepsy 

Developmental delay/Intellectual 

disability 

Neuromuscular disease 

 

2 (10) 

1 (4) 

2 (10) 

 

5 (8) 

1(2) 

9 (14) 

 

0.142 

0.075 

0.201 
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Neuropsychiatric disorders b) 

Cerebral palsy/PEG or tracheostomy state 

Cerebrovascular disease 

Genetic disorders 

None/Unclassified 

3 (14) 

1 (5) 

1 (5) 

11 (52) 

1 (2) 

1(2) 

2 (3) 

44 (69) 

0.035  

0.073 

0.085 

0.195 

Sleep cycle 

Worse 

Better/Not affected 

 

4 (19) 

17 (81) 

 

16 (25) 

47 (75) 

0.375 

Physical activity 

Worse 

Better/Not affected 

 

9 (43) 

12 (57) 

 

31 (49) 

32 (51) 

0.382 

Infection with SARS-CoV-2  

Yes 

No 

 

16 (76) 

5 (24) 

 

49 (78) 

14 (22) 

 

0.065 

Infection with other viruses 

Yes 

No 

 

17 (80) 

4 (20) 

 

18 (29) 

45 (71) 

< 0.001 

Accessibility to healthcare c) 

Satisfied 

Not satisfied 

 

12 (57) 

9 (43) 

 

57 (90) 

6 (10) 

 

0.073  

 

SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; 

a) high socioeconomic state included health insurance 

b) neuropsychiatric disorder included autism spectrum disorders or attention deficit hyperactivity 

disorders 

c) accessibility to healthcare included obtaining antiseizure medication, accessing outpatient care and 

emergency department.  

3.3. Risk factors of significantly worsening seizures during the COVID-19 pandemic 

Twenty-one (25%) of 85 patients experienced significantly worsening seizures (Table 3). The 

duration for diagnosis of epilepsy in patients without worsening seizures was significantly longer 

(more than three years) than those with worsening seizures (p = 0.043). Moreover, patients with 

comorbid conditions such as cerebral palsy, living with percutaneous gastrostomy (PEG), or 

tracheostomy state in addition to epilepsy had significantly worsening seizures (p = 0.035). However, 

a quarter of patients were exposed to SARS-CoV-2 with or without worsening seizures during the 

COVID pandemic, showing no significant difference (p = 0.065) between two groups. Interestingly, 

infection by other viruses (e.g., respiratory syncytial virus, influenza viruses) was significantly higher 

in patients with worsening seizures (p < 0.001) than those without worsening seizures.   
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Figure 1. Factors with and without worsening seizures during the coronavirus disease 

19 pandemic in pediatric patients with epilepsy. 

4. Discussion 

The COVID-19 pandemic has afflicted multiple fields including epilepsy-associated field 

worldwide. Since the pandemic and risks to patients with epilepsy are getting longer and higher, it 

is important to discuss risk factors affecting seizure exacerbation during the COVID-19 pandemic in 

children with epilepsy.   

In this study, we investigated the impact of COVID-19 pandemic on pediatric patients with 

epilepsy and risk factors for worsening seizures. While some patients did not show significant 

changes, not a few proportions suffered from deterioration in their health and quality of life. Overall, 

a total 25% experienced seizure worsening during the COVID-19 pandemic, leaving three-quarter of 

patients showed stable or unchanged seizure frequency and duration. This result is consistent with 

the literature conducted by Momani et al. showing that 22.7% of children under the age of 16 reported 

worsened seizure control during the COVID-19 pandemic lockdown in 2021 in Jordan [14]. Studies 

that supporting similar results have been reported not only in children, but also in adults. In Saudi 

Arabia and Spain, seizure frequency was increased in 27% and 29.5% of adult patients of epilepsy, 

respectively [7,15]. Likewise, one-fourth showed increased seizure frequency during the pandemic 

in Brazil in 2021 [16]. However, many studies including our cohort study evaluating patients with 

epilepsy around the COVID-19 lockdown period in 2020 revealed that the prevalence of worsening 

seizure control was lower than that in the current study [17-20]. Such difference might be due to 

different sample size and age as current studies targeted patients younger than those of previous 

studies. Given that most studies were conducted before winter 2020, the rise of other respiratory 

viruses causing severe respiratory infection starting from late autumn in 2020 [21] might have also 

contributed to various neurological issues including worsening of seizures.  

A B

C 
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Of 25% of patients with worsening seizures, only 8% showed worsened EEG since EEG was not 

done or cancelled for 42% of patients due to their difficulties accessing medicine. Thus, both 

outpatient EEG and EEG monitoring were affected by the pandemic. Similarly, two surveys of 

pediatric neurologists have reported that the COVID-19 pandemic has reduced chances of EEG 

evaluation to 75 and 90% [22,23], respectively. Thus, the social impact of COVID-19 changed 

dramatically during the lockdown period. Accessibility of patients with epilepsy to healthcare 

facilities was greatly restricted, especially during the early phase when the spread of COVID-19 was 

rapid around the world.  

Our results showed that patients were highly susceptible to COVID-19. One-third patients were 

infected with SARS-CoV-2. However, reasons for seizure worsening were not due to COVID-19 

infection, but due to other factors that already existed or emerged during the pandemic. 

Our findings showed that risks of seizures during the pandemic were significantly increased for 

children who were diagnosed with epilepsy less than 1 year, those who were having cerebral palsy 

or having a tracheostomy or a PEG, and those who were infected with other viruses (respiratory 

syncytial virus, influenza virus A, influenza virus B). Some similar factors such as poor access to 

healthcare and difficulties to obtain ASMs have been reported from separate literatures [24]. Children 

with shorter duration of epilepsy (diagnosed for less than 1 year) might have variable seizure 

frequency at baseline. Their ASMs should be adjusted more precisely by checking side effects 

routinely and by monitoring EEG. However, problems in accessing health system for epilepsy 

treatment including changing of ASMs regimen and restricted access to EEG or monitoring units 

might have played a role in worsening seizure control in our study, in accordance with data 

published previously regardless of ethics or national income [24]. According to previous studies, 

more than 90% of pediatric neurological health care service have been affected by difficulty accessing 

epilepsy professionals and medicine, decreased access to EEG, restricted outpatient or admission in 

epilepsy units, and cancellations [17,24] that might have contributed to their worsening seizure 

control and exacerbated their comorbidities. 

However, two-third of patients with epilepsy satisfied with accessibility to healthcare regardless 

seizure frequency in the current study. Most of Korean hospitals transformed outpatients’ face-to-

face clinics into phone-based remote clinics during the COVID-19 pandemic. A previous Italian study 

on the view of changing to telehealth during the pandemic reported that most responders considered 

remote consultations more advantageous than traditional health care system [19]. This finding was 

in agreement with a previous study describing that telemedicine can save cost by avoiding long 

journey (transportation, accommodation) and by preventing patients from missing work, leading to 

a high level of satisfaction [25]. 

Most children’s caregivers and patients with epilepsy are well followed up beyond the health 

crisis. However, those with hearing impairments or cognitive disorders who have difficulty adapting 

without support from a third person should be taken into account. In the same context, we discovered 

that children with cerebral palsy or tracheostomy/PEG had worsening seizure which might have 

resulted from difficulty accessing health care systems, especially difficulty obtaining ASMs. 

Furthermore, children who suffer from breathing and swallowing dysfunction, chest deformities, 

and muscle weakness resulting in tracheostomy or PEG are at a higher risk for a wide range of severe 

illness that might put them at an elevated risk for neurologic complications including seizures [26-

28]. Children with epilepsy who have other comorbidities might be at even higher risk of worsening 

seizures. Prolonged bed rest and immobility as widely known problems of children with severe 

cerebral palsy can greatly weaken their immunity and increase risks of severe illness and 

hospitalization. Hence, those who have neurological impairment leading to bed ridden state have a 

likelihood of a developing severe illness or other complications [29]. On the contrary, Balestrini et al. 

have reported that even adult patients with epilepsy and multiple comorbidities show a high 

percentage of asymptomatic conditions, indicating that comorbidities factors do not necessarily lead 

to poor outcomes [30]. 

COVID-19 not only affects public health, but also affects psychological and physical stress, 

especially depression, anxiety, mental stress and sleep related problems, at both individual and 

global levels probably due to enforced changes in routines due to COVID-19-related lockdown 
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[7,17,18,31-33]. Previous population-based studies have demonstrated that mood disorders are 

frequently associated with patients with epilepsy regardless of adults or children [34]. Besides, 

worsening seizure due to psychological stress is well known in epilepsy. Several previous studies 

have mentioned that psychological stress plays a leading part in failure of epilepsy control during 

the pandemic period [18,35]. Sleep disturbance and reduction in physical activities are frequently 

associated with psychological stress including depressive and anxiety moods [36-38]. Although we 

did not use a questionnaire, apart from other studies showing that sleep disturbance and reduced 

physical activities exacerbate seizures [7,39], sleep alteration (23%) and physical activities (49%) did 

not affect the probability of worsening seizures in this study (Table 2). This result might be explained 

by variations between different populations probably reflecting differences in age, national health 

system and income, lockdown rules, ethics, and differences in the timing of data collection.  

Regardless of psychological stress, disturbance of the sleep-wake cycle might be explained by 

the excitatory and inhibitory balance of EEG epileptiform discharge regarding circadian rhythm in 

both patients with and without epilepsy [40,41]. Additionally, sleep deprivation and sleep 

fragmentation in patients with epilepsy could further induce EEG epileptiform abnormalities [42], 

leading to failure of epilepsy control. In early and middle phases of the pandemic, most children 

carried out their physical activities and schooling at home. In a recent study [43], about 30% of 

patients reported a reduction in physical activities during the pandemic. These low levels of physical 

activities might have further negatively influenced mental health of patients with epilepsy, thus 

increasing the frequency of seizure worsening. This has been described previously [44]. Likewise, 

carrying out physical exercise could positively influence their moods [44,45], which could minimize 

seizure aggravation. Granata et al. have mentioned that stay-at home or quarantine can allow patients 

with epilepsy to live regular life such as improved compliance with ASMs and sleep regularity, these 

might have led to better seizure control [10]. In the same manner, caregivers could spend more time 

at home taking care of their children closely, resulting in better seizure control with better adherence 

to ASMs [17,20]. 

Interestingly, infection with other respiratory viruses (RSV, influenza) except SARS-CoV-2 was 

revealed to be a potential risk factor of worsening seizures during the ongoing pandemic in current 

study. This finding has not been previously reported.  

This could be explained by our study, which included a long lockdown period involving variant 

factors that might influence the probability of seizure worsening identified only during the outbreak 

of the new virus, which has not been studied in the past. During the first pandemic year, 

nonpharmaceutical interventions (NPIs) such as social distancing policies, school closure, mandatory 

use of face mask, hand sanitation, partial lockdown, and travel restrictions were the most available 

and effective form of controlling COVID-19, both locally and globally. Several studies have 

previously demonstrated potential benefits of NPIs adopted to reduce the spread of seasonal 

respiratory viruses [46,47]. In other words, same restrictions applied to SARS-CoV-2 also suppressed 

seasonal respiratory viruses’ circulations that epidemics were substantially reduced in the early 

phases of the COVID-19 pandemic [21,48]. However, as quarantine restrictions including reopening 

of schools were gradually eased after the first wave of COVID-19, infections by seasonal respiratory 

viruses by transmission via the respiratory route were notably increased in late 2020 and early 2021 

[49,50]. Most importantly and relevant for transmission, childcare and daycare centers mostly 

reopened and remained open during these restriction periods. Acute symptomatic seizures of 

children with epilepsy resulting from poor general condition, mainly fever arising from viral 

infections, subsequently could lead to worsening of seizures. By mid-2022, quarantine restrictions 

had been more relaxed at variable levels either fully or partly, resulting in delayed and severe 

unpredictable outbreaks of various respiratory viruses [51] that might have increased the 

susceptibility of infection throughout the world. Thus, pediatric neurologists must provide not only 

appropriate epilepsy care, but also modify their previous routine medical practice against these 

viruses causing potentially life-threatening infections. 

Whether the COVID-19 pandemic could aggravate seizures largely depends on how their lives 

and societies are affected by COVID-19, supporting the view that quality of life in people with 

epilepsy is multifactorial. Through our study, regular monitoring and follow-up, proper ASM 
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adjustments, decompensation of comorbidities, and monitoring seasonal respiratory viruses are 

crucial. Furthermore, our study highlights that not only SARS-CoV-2, but also concurrent epidemic 

respiratory viruses should be inevitably prioritized to reduce worsening seizures for pediatric 

patients with epilepsy.  

The strength of our study was that we included a long lockdown period between before and 

during the COVID-19 pandemic and variously aged children tested for various respiratory viruses 

including SARS-CoV-2. However, our study has several limitations. Main limitations of this study 

were its retrospective nature of review from medical charts and a small sample of pediatric patients. 

In addition, our data were obtained for subjects from only one city, making it difficult to compare 

other specific socioeconomic status. Since there were no data on mental health issues before or during 

the pandemic, further conclusions are limited. Therefore, prospective studies using larger cohorts are 

needed to clarify the association of COVID-19 with seizure outcomes and risk factors for seizure 

worsening. 

5. Conclusions 

In conclusion, our results identified that some children with epilepsy suffered from worsening 

seizures and several potential risk factors during the COVID-19 pandemic. Our results suggest that 

proactive monitoring and regular follow-up, proper ASM adjustments (especially for children 

diagnosed epilepsy within 1 year), decompensation of comorbidities (which could increase 

susceptibility to serious infections) and surveillance of seasonal respiratory viruses during the 

COVID-19 pandemic could contribute to early identification of exacerbation of seizures. 

Furthermore, during the pandemic, physicians need to be aware of the evolution of respiratory 

viruses through epidemiological surveillance to manage worsening seizures in children with 

epilepsy. Future research can be strengthened by adding assessments that quantify various clinical 

variables and expanding the number of patients. 
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