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Abstract 

Background: The pandemic of COVID-19 has resulted in multiple precautions to control the infection, one of 
which is transforming students’ schools into virtual classrooms. These new situations may pose additional 
challenges for some individuals such as epilepsy patients who account for 5.5% of school children (6–18 years). 
This study aimed to determine the effect of virtual learning on seizure control among epilepsy patients. 

Methods: This is an online-based cross-sectional study that was performed between 17 February to 27 June 2021 
among patients with epilepsy who attend virtual learning classes. The questionnaire was distributed to the patients 
at a single-center neurology clinic in Mecca, Saudi Arabia. We included all patients who were diagnosed with 
epilepsy at any hospital, aged between 10 to 30 years, and living in Saudi Arabia. 

Results: A total number of 70 patients were included in the study. Patients’ gender was nearly equally distributed 
between the two groups with females predominant (51%). The average time of more than 10 hours spent on screens 
and electronic devices was remarkably increased during COVID-19 (20.0% to 45.7%). The average number of 
seizures per year has a double-fold increase during the pandemic for ≥7 attacks (increased from 10% to 20%). 
More than half of the patients had a significant increase in their seizure frequencies during virtual learning (60%). 
Patients with focal epilepsy, a history of photosensitivity, and patients with disturbed sleep patterns are significant 
risk factors associated with increased seizure frequencies during virtual learning. 

Conclusions: Focal epilepsy, history of photosensitivity, and disturbed sleep pattern associated with increased 
seizure frequencies during virtual learning. Time spent on screen has no significant relation to increasing seizure 
frequencies. Identifying the patients’ risk and taking a serious step in reducing its sources is important in order to 
provide a better quality of life. 

Keywords: COVID-19, virtual learning, epilepsy, seizure, Saudi Arabia. 
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Introduction 
Coronavirus disease 2019 (COVID-19) is a novel 
infectious disease caused by a virus from one of the 
strains of the Coronavirus (1). On March 11, 2020, the 
World Health Organization (WHO) declared COVID-19 
a pandemic (2). Among other countries, Saudi Arabia has 
implemented multiple strict precautions to protect the 
community from spreading the infection, such as 
declaring a nationwide lockdown, restrictions on travel 
and social gatherings, suspending the Umrah pilgrimage, 
as well as transforming students’ schools into virtual 
classrooms (3).  

All these new situations may pose additional challenges 
for some individuals, such as epilepsy patients. Epilepsy 
is a neurological illness characterized by an enduring 
proclivity for epileptic seizures as well as the 
neurobiological, cognitive, psychological, and social 
implications of this illness (4). Some types of epilepsy 
are associated with photosensitivity most common in 
children and females (5). Epileptic seizures are generated 
when a patient is exposed to a photic stimulus, for 
example, TVs and electronic devices. It is a temporary 
condition that would disappear in the third decade of life 
(6). 

Epilepsy may affect school-age children as well as 
college students which may impact negatively on their 
education and learning process. A previous study 
published by Hassen O, et. al, have assessed the possible 
factors that contributed to school absenteeism among 
school-aged children and adolescents with epilepsy. 
They have concluded that over two-thirds of children 
with epilepsy aged 7 to 18 years have reported being 
absent from school (7). Another study performed in 
Riyadh city, Saudi Arabia, assessed the quality of life of 
children patients with epilepsy before the pandemic of 
coronavirus, they found that Intractable epilepsy had a 
negative impact on many aspects of life, resulting in a 
low quality of life (8). 

With the new period of changes due to COVID-19, 
different obstacles and challenges may appear for 
students with epilepsy. Especially due to the increased 
need of using electronic devices for long periods of time 
to attend virtual classes. No studies have been performed 
on these patients to inspect the new challenges that may 
appear. Hence, investigations are important to determine 
the main problems and seek to solve them to improve the 
learning education process in those patients. This study 
aimed to determine the effect of virtual learning on 
seizure control among epilepsy patients. 

Methods 
Study Design and Population 

This is an online-based cross-sectional study performed 
between 17 February 2021 to 27 June 2021 among 
patients with epilepsy who attend virtual learning 
classes. The questionnaire was distributed to the patients 
at a single-center neurology clinic in Mecca, Saudi 
Arabia. Thus, we included all students with epilepsy 
aged between 10 to 30 years who live in Saudi Arabia 
and attended virtual teaching. The guardians of patients 
aged below 18 years of age were responsible to answer 
the questionnaire. We excluded any epilepsy patients 
who were not able to answer the survey and who were 
dismissed from virtual teaching.  

Data collection 

The validity and reliability of our questionnaire were 
tested. Hence, face validation was applied by three 
independent consultants in neurology, pediatrics, and 
family medicine specialties. Then, a pilot study was 
performed among 15 patients, and the reliability of the 
questionnaire was tested using Cronbach’s test and 
observed to be reliable (score of 0.68-0.82). For language 
validation of the questionnaire, a back-to-back technique 
was used (9). Where two independent native Arabic 
physicians fluent in English translated the original 
English version into the Arabic language for the 
participants, and the Arabic version was then translated 
back into English by two independent native English 
physicians fluent in Arabic. The questionnaire was 
conducted online and created by Google forms, then it 
was distributed electronically via the treating neurologist 
at the clinic. Each participant/s was independently 
answering the survey by scanning the barcode of the 
questionnaire that the neurologist provides.  Generally, 
the questionnaire consists of the following sections: 
Demographical data of the participants and general 
information, and the effect of virtual learning on seizure 
control among epilepsy patients. The language of the 
survey was translated to Arabic (the mother language of 
the participants) and then, it was translated back to 
English for analysis and publication. 

Statistical Analysis 
We used SPSS (Statistical Package for the Social 
Sciences) version 23 to do the data analysis of the study. 
Absolute frequencies and percentages were used to 
describe the categorical variables. Chi-square test was 
used to compare the proportion of categorical data. Also, 
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a student t-test of independence was performed to 
compare the numerical data of the study. Statistical 
significance was set at P < 0.05 and Confidence Interval 
(CI) was set at 95%.  

Ethical considerations 

Ethical approval was obtained from the Internal Review 
Board (IRB) at Umm Al-Qura University (UQU), 
Mecca, Saudi Arabia. Prior to answering our survey, 
electronic informed consent was taken from each patient. 
The confidentiality of the patients was ensured, and no 
personal information was asked from any patient.  

Results 
Demographic data and general characteristics of the 
patients  

A total number of 70 patients were included in the study. 
Table 1 shows the demographic features of the 
participants. Thirty-six participants were female (51%) 
and 34 were male (49%).  The current educational level 
of half of the participants was a bachelor’s degree (35, 
50%), participants with high school/diploma were 
identified in 18 participants (26%), 
Elementary/Intermediate School in 16 participants 
(23%) and lastly, only one participant had a master’s 
degree (1%). 

 

Table 1. Demographic characteristics of the participants (n=70) 

Variables  No % 

Gender 

Male 34 49% 

Female 36 51% 

Age 

10-19 years 25 36% 

20-30 years 45 64% 

Current educational level 

Elementary/Intermediate school 16 23% 

High school/Diploma 18 26% 

Bachelor’s degree 35 50% 

Master’s degree 1 1% 

 

Table 2 represents the general and clinical 
characteristics of all epilepsy patients who participated 
in the study (n=70). In which, more than half of the 
patients complained of Focal seizure (39, 55.7%) while 
31 patients reported generalized seizures (44.3%). The 
exact number of medications the patients use to treat 
epilepsy was reported by them, in which nearly half of 
the patients are using two or more medications (51.4%). 
Most of the patients were adhering and regularly using 
their medication (63, 90%) and only seven patients were 

not compliant with the medications (10%). An exact 
number of 30 patients reported a complaint of 
photosensitivity (42.9%) while more than half of our 
population did not report any complaint (40, 57.1). We 
have asked the participants if the frequent use of 
electronic devices will increase the number of epileptic 
seizures. And 42 participants answered with ‘Yes’ while 
28 participants answered with ‘No’ (60% and 40%, 
respectively).
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Table 2. Clinical characteristics of epilepsy patients (n=70) 

Variables  No % 

Type of Seizure 
Partial 39 55.7% 

Generalized 31 44.3% 

Number of medications for epilepsy 

One medication 34 48.6% 

Two medication or more 36 51.4% 

Regularly taking medication 
Yes 63 90% 

No 7 10% 

Complains of Photosensitivity 
Yes 30 42.9% 

No 40 57.1% 

Loss of consciousness                        
during epileptic seizures 

 

Yes 45 64.3% 

No 25 35.7% 

Academic level affection by epilepsy 

 

Yes 33 47.1% 

No 37 52.9% 

Increase the number of epileptic seizures 
in relation to electronic devices use 

 

Yes 42 60.0% 

No 28 40.0% 
 

Patients’ characteristics and condition in the period 
before COVID-19 

Table 3 shows the patients’ characteristics before the 
pandemic. The average number of seizures experienced 
by the patients before the pandemic of COVID-19 was 
mostly up to three times per year (43, 61.4%).  Before 
the pandemic of COVID-19, patients report the average 

time that they spent on electronic devices which was 
mostly five to ten hours per day (40, 57.1%) followed by 
one to four hour/s per day (16, 22.9%) and only 14 
patients were using the electronic devices for more than 
ten hours per day (20.0%). Most of the patients have 
experienced seizures during the school day (54, 77.1%). 
An exact number of 47 (67.1%) patients had been absent 
from school due to seizures.

Table 3. Patients’ condition before COVID-19 (n=70) 

Variables  No % 
 

The average number of seizures 
per year 

 

Up to three times 43 61.4% 
Four to six times 20 28.6% 

Seven times or more 7 10% 

The average number of hours spent on 
screens and electronic devices per day 

One to four hour/s 16 22.9% 
Five to ten hours 40 57.1% 

More than ten hours 14 20.0% 
Experienced seizures during the school 

day 
Yes 54 77.1% 
No 16 22.9% 

Have ever been absent from school due 
to a seizure 

Yes 47 67.1% 
No 23 32.9% 
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Patients’ characteristics and conditions during the 
period of attending virtual classrooms due to COVID-
19  

Table 4 shows the patients’ characteristics during virtual 
class teaching. 14 patients reported their average number 
to be seven times or more per day (20%). 32 patients 
(45.7%) had more than ten hours spent on screens and 

electronic devices. More than half of the participants 
have not been absent from the virtual classroom due to 
seizures (37, 52.9%), and have increased anxiety and 
stress due to the pandemic (43, 61.4%). 40 patients 
(57.1%) had sleep disturbances. And the most specific 
sleep disturbance that the patients complained of is 
decreased sleeping hours (26, 65.0%).

  

Table 4. The clinical characteristics of epilepsy patients during the period of attending virtual 

classrooms 

Variables  No % 

 
The average number of seizures 

per year 
 

Up to three times 40 57.1% 

Four to six times 16 22.9% 

Seven times or more 14 20.0% 

The average number of hours spent on 
screens and electronic devices per day 

One to four hour/s 14 20.0% 

Five to ten hours 24 34.3% 

More than ten hours 32 45.7% 

Have ever been absent from the virtual 
classroom due to a seizure 

Yes 33 47.1% 

No 37 52.9% 

Increased anxiety and stress during the 
pandemic 

Yes 43 61.4% 

No 27 38.6% 

Complained of sleep disturbances 
during the pandemic 

Yes 40 57.1% 

No 30 42.9% 

How does your sleep get disturbed? * 
Sleeping hours increased 14 35.0% 

Sleeping hours decreased 26 65.0% 
* This question is only for those who answered with’ yes’ to the previous question. 

The association between increased seizure frequency in 
relation to other variables   

Table 5 demonstrates the frequency of increased seizure 
in relation to the use of electronic devices.  Patients with 
focal seizures had a statistically significant worsening of 
their seizure with the use of electronic devices (69% 

compared to 31%) (P-value = 0.006). Photosensitivity is 
another statistically significant variable associated with 
increased seizure frequency in association with device 
use (p-value of 0.049). No significant relationship 
between the increase in seizure frequency and the time 
spent on screen. Sleep disturbance significantly increases 
seizure frequencies (p-value of 0.04).
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Table 5. Frequent increase of seizure in association with the demographics data and clinical 
characteristics of epilepsy patients during the period of attending virtual classrooms 

  Increase in seizure frequency 
P-value Variables Yes No 

  Freq % Freq % 

Gender 
Male 20 47.6% 14 50.0% 0.845 

 Female 22 52.4% 14 50.0% 

Age (year) 
10-19 years 14 33.3% 11 39.3% 

0.135 
20-30 years 28 66.7% 17 60.7% 

Type of seizure 
Focal 29 69.0% 10 35.7% 

0.006* 
Generalized 13 31.0% 18 64.3% 

Complains of 
Photosensitivity 

Yes 22 52.4% 8 28.6% 
0.049* 

No 20 47.6% 20 71.4% 

Loss of consciousness                        
during epileptic seizures 

Yes 24 57.1% 21 75.0% 
0.127 

No 18 42.9% 7 25.0% 

The average number of 
hours spent on screens and 
electronic devices (per day) 

1-4 hour/s 13 31.0% 5 17.9% 
 

0.47 
5-10 hours 24 57.1% 19 67.9% 

>10 hours 5 11.9% 4 14.3% 

The average number of 
seizures (per year) 

Up to three 
times 22 52.4% 17 60.7% 

0.38 Four to six 
times 10 23.8% 8 28.6% 

≥ Seven times 10 23.8% 3 10.7% 

 
Number of medication 

One medication 24 57.1% 11 39.3% 
0.14 

Two or more 18 42.9% 17 60.7% 

 
Regularly taking 

medication 

Yes 38 90.5% 25 89.3% 
0.87 

No 4 9.5% 3 10.7% 

Patients who have been absent from 
the virtual classroom due to a seizure 28 66.7% 19 67.9% 0.91 

Patients who had increased anxiety 
and stress during the pandemic 28 6.7% 15 53.6% 0.27 

Patients who complained of sleep 
disturbances during the pandemic 28 66.7% 12 42.9% 0.04* 

* P < 0.05 (significant)  

 

A multivariate logistic regression analysis was 
conducted to identify the risk factors associated with 
increasing attacks during COVID-19 (Table 6). A 
significant association was observed on the type of 

seizure (AOD: 0.007, CI: 1.46 – 11.05). While the 
significant values of photosensitivity and sleep 
disturbances were borderline.
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Table 6. Multiple logistic regression for the frequent increase of seizures in association with the 
demographics data and clinical characteristics of epilepsy patients during the period of attending 

virtual classrooms 
Variable AOD (95% CI) 

Type of seizure 
Focal R 

Generalized 0.007 (1.46 – 11.05) 
Complains of Photosensitivity 

Yes R 
No 0.052 (0.99 – 7.62) 

Complained of sleep disturbances during the pandemic 
Yes R 
No 0.051 (0.99 – 7.14) 

AOR: adjusted odds ratio for gender, age and education level, R: reference category, CI: confidence interval. 

Discussion 
The present cross-sectional study aimed to determine the 
effect of virtual learning on seizure control among 
epilepsy patients. The participants reported an increased 
number of seizures per year (seven times or more).  
However, the study showed fewer absences from school 
due to a seizure during the pandemic of COVID-19. This 
information may not be very accurate, due to the short 
period of the pandemic compared to the rest of the pre-
pandemic school years. In addition, this study revealed a 
statistically significant p-value between the frequent use 
of electronic devices and type of seizure as well as 
photosensitivity (0.006 and 0.049, respectively). 

It is known that the prevalence of increased seizures 
following a stressful event range between 3% and 58% 
(10–13). While during the COVID-19 pandemic, the 
increase in seizure frequency was a major challenge for 
epilepsy patients. This issue was highly reported in 
literature all over the world (14–16).  

Among the total number of patients included in our 
study, we did not observe any gender-related differences 
in the results. Exactly, thirty patients reported 
photosensitivity triggering their epilepsy (42.9%) which 
indicated the association between the two variables. This 
result was in agreement with previous studies done 
among 44 patients in Turkey, as well as a narrative 
review that all of which agree that light is a stimulating 
factor in some people with photosensitive epilepsy 
(6,17). However, our study did not show a significant 
relation between time spent on screen and an increase in 
seizure frequency. In addition, our literature search did 
not find any additional source that supports this finding, 
which could be a crucial area to search more about it.  

Several methods can be used to reduce the risk of seizure 
in photosensitive epileptic patients. Examples of those 

methods include covering one eye, using colour filter or 
glasses, or sitting 2-3 meters from the screen (6). Patients 
with photosensitive epilepsy should be advised to use 
those methods during virtual learning to reduce their risk 
of developing seizures.  

 During virtual learning, there was a notable decrease in 
school absence rate, but the academic performance was 
not affected by the virtual learning. In addition, this study 
reported an affection in sleep quality as well as increased 
anxiety and stress during the era of COVID-19. This may 
be an expected event given the major challenges that the 
public has experienced during the pandemic. Where 
several studies reported a remarkable decrease in sleep 
quality during COVID-19 among many countries 
including India, Portugal, Spain, and Turkey, in 2020-
2021, hence, all those studies with a total of 1,799 
individuals reported a high prevalence of poor sleep 
quality during COVID-19 (18–21). In addition, prior 
studies have also reported the impact of COVID-19 on 
psychiatric health among the general community and had 
an extremely remarkable effect during the pandemic 
(22,23). Regarding epilepsy patients, in particular, a 
previous study done in Spain, in August 2020, have 
included 255 patients with epilepsy to assess the impact 
of COVID-19 on those patients, which revealed that 
26.7% of them had confinement-related anxiety, and 
8.7% with depression (14). Also, a local study was done 
in Mecca, Saudi Arabia, which was performed to assess 
epilepsy patients' experience during COVID-19 has 
included a total of 156 patients, and about 59% of them 
reported an increased level of stress (24). All those 
findings were in agreement with those results found in 
our study which revealed an increased level of anxiety 
and stress during the era of COVID-19 among our 
patients. Furthermore, recent evidence has shown 
considerable psychological distress among epilepsy 
patients in the pandemic of COVID-19 by using the 6-
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item Kessler Psychological Distress Scale which is a 
validated tool to assess non-specific psychological 
distress, including symptoms of depression and anxiety, 
as well as to screen for psychological distress (25).  

The current study endorses some limitations, including 
the risk of bias in the cross-sectional study, the shared-
method bias is probable, since the patients were the only 
reporters for all study variables, a self-report survey was 
mostly the main tool for data collection and the 
responsible neurologist was only present for any inquires 
and extra explanation. Also, an observed limitation was 
the low response rate due to patients’ refusal to 
participate, which affected the sample size and may 
increase the chance of errors. Accordingly, we 
recommend more studies with a larger sample size to 
confirm our results as well as to avoid the listed above 
limitations. However, this study is among the first 
studies conducted in Mecca, Saudi Arabia to determine 
the effect of virtual learning on seizure control among 
epilepsy patients. Hoping to be the first step for future 
studies on the issue. 

Conclusion 
During virtual learning patients with focal epilepsy, a 
history of photosensitivity, and patients with disturbed 
sleep patterns have a significant increase in their seizure 
frequencies. However, no significant relation between 
time spent on screen and increase seizure frequencies. 
Identifying the patients’ risk and taking a serious step in 
reducing its sources is important in order to provide a 
better quality of life. We recommend epilepsy patients 
have good sleep hygiene to achieve better control of their 
seizures. Patients with photosensitivity should try to use 
various methods to reduce their photosensitivity during 
virtual learning.  
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