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Abstract

Epilepsy is one of the most predominant neurological disorders in children and adolescents. It
is characterized by recurrent, unprovoked seizures. While pharmacological treatments remain
the primary approach for seizure control, non-pharmacological interventions like physical
activity (PA) appear as potential complementary strategies for improving health outcomes in
pediatric population. This systematic review evaluates the role of physical activity in the
management of epilepsy in children and adolescents, focusing on its impact on seizure control,
cognitive function, psychological well-being, and overall quality of life. Although the
evidence regarding the impact of PA on seizure frequency is limited, regular physical activity
has been shown to improve cognitive outcomes, mental health, and general quality of life in
children with epilepsy. Safety concerns regarding PA of children with epilepsy are discussed.
Further research among the pediatric population is needed, since PA might play an important

role alongside conventional therapies in managing epilepsy in children and adolescents.
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Introduction

Epilepsy is known to be the most common chronic neurologic condition in childhood,
affecting approximately 1% of children and adolescents globally 2 . It is characterized by
recurrent, unprovoked seizures and therefore has a profound effect on physical, emotional,
and social development of children. Conventional treatment, which includes antiepileptic
drugs, dietary therapies, and in some cases, surgical interventions, intend to control seizures
and reduce their frequency. However, these approaches do not completely address the broader
quality of life and children with this condition are often at higher risk of developing secondary
health issues such as depression, anxiety, and physical deconditioning. Comprehensive
management of pediatric epilepsy extends beyond seizure control and aims to integrate
strategies that improve overall health and quality of life.

Physical activity, promoted by health professionals as a condition of general health, is
an important element in holistic approach to various chronic diseases. It is widely recognized
for its positive effects on overall health, including improvements in cardiovascular system,
strength, coordination, and psychological well-being. However, participating in sport
activities have not always been recommended in neurological diseases like epilepsy.
Historically, children suffering from epilepsy have been discouraged from physical activities
due to limited knowledge, overprotection and fear of seizures >* . Medical associations for
years used to contraindicate many sports disciplines because of high risk of injury or the fear
of exercise-induced seizures>”’. However, as the understanding of epilepsy expand and raised
the need for exploring complementary interventions in epilepsy treatment, there was a shift in
medical recommendations towards encouraging to participate in physical activity.

Nevertheless, the stigma remains and children with epilepsy continue to be less active
than their healthy peers. For example, Wong at al. 8 reported that teens with epilepsy
participated in fewer sports activities than their healthy siblings without epilepsy and were
more likely to be overweight. Another, more recent study, found that children with epilepsy
adopted a more sedentary lifestyle than their healthy peers and have a greater risk of poor
physical activity °. Furthermore, Pohl et al. found that children with epilepsy had significantly
lower total physical literacy scores, lower agility and movement skills, and higher screen time
in comparison to their healthy peers!'?.

Besides the fact that children with epilepsy remain less physically active, there are still

concerns about the safety of their sports activity, especially regarding the supposed exercise-



induced seizures, which lead to uncertainty regarding its widespread recommendation. For
example, some surveys have reported that physical activity is restricted by the parents and
caregivers of children with epilepsy in contradiction to medical suggestions due to fear of
perceived risk of injury!!.

This systematic review aims to summarize available evidence regarding the role of
physical activity in managing epilepsy in pediatric populations as well as to examine the role
of physical activity within the broader context of pediatric epilepsy care, exploring its impact

on seizure frequency, psychological well-being, cognitive function and quality of life.

Methods
Search Strategy
A systematic literature search was conducted using key databases including PubMed,

ScienceDirect and Google Scholar. The search terms included combinations of “epilepsy,”

99 ¢ 29 ¢¢ 99 ¢ 29 ¢¢

“children,” “adolescents,” “physical activity,” “exercise,” “seizure frequency,” “quality of life,”
“cognitive function,” and “psychological health.” Priority was given to articles published over
the last 20 years (2004-2024). The search was limited to peer-reviewed articles in English,
and references from identified studies were also screened to find additional relevant

publications.

Inclusion and Exclusion Criteria

Inclusion criteria were: studies involving children and adolescents (aged 0-18 years)
diagnosed with epilepsy, studies evaluating the effects of physical activity on seizure
frequency, cognitive function, quality of life, mood, or psychological health, studies that apply
physical exercise intervention, studies with original data.

Exclusion criteria were: studies focused on the role of physical activity among adults
with epilepsy, children with other neurological conditions or chronic disorders, studies with

no control group, articles not published in peer-reviewed journals.

Results
This systematic review identified 7 studies that met all the inclusion criteria. The sample sizes
ranged from 9 to 122 participants. The physical activity interventions varied widely, including

aerobic exercises (like walking, jogging, cycling), team sports and yoga. The duration of



exercise programs ranged from 5 weeks to 6 months, with most studies involving moderate-

intensity physical activity.

Effects of Physical Activity on Seizure Frequency

There exist rather few studies that examine the impact of physical activity on seizure
frequency in the pediatric population with description of the exact percentage or number of
reduced seizures. Several studies investigating that issue reported no quantitative data
regarding the seizure frequency reduction following exercise interventions. For example,
Willis et al. reported a reduction in seizure frequency in some participants of their exercise
programme, but with no specific percentage or number of decreased seizures, focusing more
on other positive aspects like improvement in attitude and confidence of children'2. Similarly,
Do et al. conducted a physical activity programme in children with epilepsy, but did not
describe the seizure frequency after the intervention, focusing on sleep objectives in
physically active children with epilepsy '3.

There were only two studies that reported the exact seizure frequency following the
exercise programme. Zang et al. described a significant reduction in seizure frequency - from
25% to 50% reduction in children participating in a structured home-based 6-months-long
exercise programme 4. However, the physical activity was supplemented by a combination of
low glycaemic diet, which is a limitation when analyzing the impact of physical activity only.
Another study that have taken the seizure frequency into account reported no significant
reduction in seizure frequency compared to a control group, since the result was not
statistically significant '>. The authors conducted a 2-month yoga exercise programme among
children with epilepsy and monitored the seizure frequency and EEG of the participants and
controls prior and following the intervention. Although the difference regarding seizure
frequency was not statistically significant and cannot be considered, the EEG in the yoga

group improved and the findings were statistically significant.

Effects of Physical Activity on Quality of Life
Physical activity is known to have several benefits on individuals other than on
physical health including improvements in mood and general quality of life. Several studies

reported improvements in mood, anxiety, and depression level in children with epilepsy



following exercise interventions. For example, after a structured home-based exercise in the
period of 6 months Zhang et al. described a significant improvement in the quality-of-life
scores in the Quality of Life in Childhood Epilepsy Questionnaire (QOLCE-55)!4. Thirty-six
participants were advised to perform moderate-intensity aerobic exercise consisting of
walking, jogging or cycling for 30 minutes/day, 5 days a week, for 6 months. After that not
only improvement of quality of life was reported, but also reduction of anxiety, fear and
depression levels. Furthermore, children and their parents reported an improvement in
confidence and functional independence of the children.

Another study conducted by Eom et al. found an improvement in general quality of
life of children with benign epilepsy with centrotemporal spikes who completed a 35-week
long exercise programme, which consisted of supervised sport activities for 5 weeks and
home-based exercise program for 30 weeks'®!7. Additionally, the authors observed significant
improvements in neurocognitive domains such as psychomotor speed along with sustained
and divided attention.

Willis et al. conducted a motivated walking programme among youth with epilepsy
and also reported an improvement in the quality of life of some of the children after 6 or 12
months of exercise 2. Other benefits were reported as well, such as improved attitude and
confidence of children. Additionally, the study described that parents of the participants
experienced some personal benefits as well as a consequence of their child engaging in the
program.

Conversely, Brown et al. conducted a 12-month-long study with behavioral counseling
sessions on a large sample of 122 children with epilepsy and reported no change in quality of
life nor depression scores '8. The intervention consisted of regular behavior counseling and the
participants wore a pedometer to track their daily physical activity level. However, the
intervention did not increase physical activity compared to the control group. Children in both
groups demonstrated declines in physical activity over one year, despite regular counseling
sessions, which suggests low adherence to physical activity.

Similarly, Do et al. conducted a 12-week exercise intervention that included weekly
meetings with exercise counsellors and did not report any change in quality of life. Children
participating in the study measured the daily number of steps using a pedometer for three
months in order to increase their physical activity. Participants were individually motivated in
regular weekly meetings to increase daily steps by at least 3% each week and by 25% at the

end of the intervention period. Although some of them who were older or less active at



baseline managed to increase their physical activity with exercise counseling, no change in

quality of life, fatigue, depression and anxiety was observed.

Safety Considerations

Although the available evidence suggests that physical activity and participating in
sports is an important factor in an optimal epilepsy management, some studies report a
parental reluctance to allow their children suffering from epilepsy to participate in various
sports'!. Parents and caregivers are often confused and unsure due to fear of potential risk of
injury or death should a seizure occur. Furthermore, not only parents, but also teachers raise
their concerns about children’s safety during sport activities. Some surveys in a Canadian
study reported that schools had concerns about whether the children with epilepsy can safely
participate in physical education classes, not allowing them to be involved in activities, which
is another barrier for the children to physical activity engagement'®,

Consequently, when recommending physical activity for children with epilepsy it is
crucial to understand parental and caregivers’ concerns about children’s safety and take into
the account the factors in different sports activities that might affect their children’s condition.
Therefore, ILAE Task Force on Sports and Epilepsy have published a consensus paper that
divides sports into three categories based on potential risk to people with epilepsy and

describes few restrictions when considering diverse activities®.

Discussion

This systematic review provides a summary of available evidence of possible positive
impact on physical exercise for children and adolescents suffering from epileptic disorder.
Those include potential improvements in seizure control as well as cognitive function,
psychological health and general quality of life. However, the heterogeneity of study designs,
physical activity and participant characteristics makes it challenging to establish the most
effective type or intensity of exercise for managing epilepsy and optimal seizure control.

Drug resistance is considered to be one of the most serious problems in pediatric
epilepsy and therefore there is a great need for finding complementary treatments other than
antiepileptic drugs. Dietary intervention is playing an increasingly important role, and as one
of the discussed studies found, a combination of diet and regular exercise might bring quite

good results in seizure control and improvement of life quality 4. Therefore, more clinical



studies are needed in order to investigate further the role of physical exercise as a method of
treatment in drug-resistant epileptic disorder.

The effect of physical activity on seizure frequency cannot be established due to very
limited date. Most of the studies describe the qualitative effect as “seizure reduction”, except
one study that investigated the exact seizure frequency following the exercise programme
with consistent and statistically significant results 4. Consequently, there is a need for further
high-quality trials investigating this correlation.

Another important issue prevalent in several of the discussed studies is poor adherence

1318~ This might be because

to physical activity among the pediatric population with epilepsy
most of the studies used motivational exercise counselling programmes, which seems to have
low efficiency among children and adolescents. Only one study applied a supervised exercise
programme for 5 weeks prior to encouraging participants to continue at home '®!7 . Another
possible factor that might be affecting poor adherence to physical exercises among children
with epilepsy could be low confidence and poor social interaction related to epilepsy stigma.
In a study that researched the adherence to exercise in people with epilepsy only one-fourth of
the participants reported adherence to physical exercise?’. The most reported challenges were
fear of seizures, low self-esteem and lack of support from friends and family. However, a
cross-sectional study provided promising evidence reporting that adolescents with epilepsy
were the most active when involved in organized sports 2! . This suggests that children and
youth with epilepsy might benefit the most from team sports and attending sports clubs.
Further investigation on that matter might lead to better outcomes regarding adherence to
sport exercises.

Additionally, an important aspect in the discussion about physical activity in pediatric
epilepsy are safety considerations. Parents and caregivers worried about safety of children
with epilepsy tend to limit their physical activity ''1°. These concerns are raised particularly
regarding sports with a risk of head trauma (soccer, hockey, boxing) and with the risk of
hypoxia (climbing, diving). Although, there do exist some recommendation regarding
appropriate exercises for children?, there is a need for further information and clear guidelines
including exercise programs individualized based on the child’s seizure type, frequency and
medication regimen. Furthermore, we observed a lack of supervision by healthcare
professionals. We emphasize the need of professional education and instruction for example
by monitoring children and adolescents with epilepsy during practice, particularly of children

with poorly controlled seizures.



Despite these challenges, physical activity appears to offer significant benefits for
children suffering from epilepsy, particularly in terms of enhancing psychological well-being,
mood and cognitive function, which are often impaired in this group of patients. Moreover,
regular physical activity can improve also overall physical health, reducing the risk of obesity,
which together with an increase in self-confidence and social interaction, can improve the
overall quality of life for children and adolescents with epilepsy. Furthermore, this very
correlation between physical activity and health-related quality of life was investigated by

several studies and found to be positive?>?3.

Conclusion

Physical activity plays a valuable role in managing epilepsy in children and
adolescents. The evidence suggests that regular physical activity can improve cognitive
function, mental health, and quality of life. The evidence of positive impact of exercise on
seizure frequency remain limited and require more investigation. Further high-quality, large-
scale clinical trials are needed to establish clear guidelines for exercise interventions in
pediatric epilepsy, including optimal types, intensities, and durations of activity, as well as

safety considerations.

Disclosure

Author's contribution

Conceptualization: Wiktoria Pysiewicz

Methodology: Daria Bednarczyk

Software: Michalina Jurkiewicz

Check: Julia Biateta, Michalina Jurkiewicz and Albert Kapla
Formal analysis: Katarzyna Rowinska and Albert Kapla
Investigation: Wiktor Garbarczyk

Resources: Kariolina Siembab and Agnieszka Napieralska

Data curation: Alicja Cernohorsk4 and Karolina Siembab
Writing - rough preparation: Wiktor Garbarczyk and Agnieszka Napieralska
Writing - review and editing: Julia Biateta and Daria Bednarczyk

Visualization: Wiktoria Pysiewicz

10



Supervision: Alicja Cernohorska
Project administration: Katarzyna Rowinska

All authors have read and agreed with the published version of the manuscript.

Funding statement: The study received no financial support.
Institutional review board statement: Not applicable.
Informed consent statement: Not applicable.

Data availability statement: Not applicable.

Conflict of interest: The authors declare no conflict of interest.

References

Aaberg KM, Gunnes N, Bakken 1J, et al. Incidence and Prevalence of Childhood Epilepsy: A
Nationwide Cohort Study. Pediatrics. 2017;139(5):¢20163908. doi:10.1542/peds.2016-3908
Sander JW, Shorvon SD. Epidemiology of the epilepsies. J Neurol Neurosurg Psychiatry.
1996;61(5):433-443. doi:10.1136/jnnp.61.5.433

Howard GM, Radloff M, Sevier TL. Epilepsy and Sports Participation. Curr Sports Med Rep.
2004;3(1):15-19. doi:10.1249/00149619-200402000-00004

Capovilla G, Kaufman KR, Perucca E, Moshé SL, Arida RM. Epilepsy, seizures, physical
exercise, and sports: A report from the ILAE Task Force on Sports and Epilepsy. Epilepsia.
2016;57(1):6-12. doi:10.1111/epi.13261

Pimentel J, Tojal R, Morgado J. Epilepsy and physical exercise. Seizure. 2015;25:87-94.
doi:10.1016/j.seizure.2014.09.015

Corbitt RW. Epileptics and Contact Sports. JAMA: The Journal of the American Medical
Association. 1974;229(7):820. doi:10.1001/jama.1974.03230450054030

Livingston S. Convulsive Disorders and Participation in Sports. JAMA: The Journal of the
American Medical Association. 1969;207(10):1917. doi:10.1001/jama.1969.03150230131032
Wong J, Wirrell E. Physical Activity in Children/Teens with Epilepsy Compared with That in
Their Siblings without Epilepsy. Epilepsia. 2006;47(3):631-639. doi:10.1111/5.1528-
1167.2006.00478.x

11



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Sirtbas G, Yalnizoglu D, Livanelioglu A. Comparison of physical fitness, activity, and quality
of life of the children with epilepsy and their healthy peers. Epilepsy Res. 2021;178:106795.
doi:10.1016/j.eplepsyres.2021.106795

Pohl D, Alpous A, Hamer S, Longmuir PE. Higher screen time, lower muscular endurance,
and decreased agility limit the physical literacy of children with epilepsy. Epilepsy &
Behavior. 2019;90:260-265. doi:10.1016/j.yebeh.2018.05.010

Brna PM, Gordon KE, Woolridge E, Dooley JM, Wood E. Perceived need for restrictions on
activity for children with epilepsy. Epilepsy & Behavior. 2017;73:236-239.
doi:10.1016/j.yebeh.2017.05.012

Willis J, Hophing L, Mahlberg N, Ronen GM. Youth with epilepsy: Their insight into
participating in enhanced physical activity study. Epilepsy & Behavior. 2018;89:63-69.
doi:10.1016/j.yebeh.2018.10.011

Do J, Webster RJ, Longmuir PE, et al. Physically active children with epilepsy have good
objective sleep duration and efficiency despite subjective reports of fatigue and sleep
problems. Epilepsy & Behavior. 2020;104:106853. doi:10.1016/j.yebeh.2019.106853

Zhang H, Yu L, Li H, Liu Y. Effect of low glycaemic diet and structured exercise on quality of
life and psychosocial functions in children with epilepsy. Journal of International Medical
Research. 2020;48(4). doi:10.1177/0300060519893855

Kanhere S, Bagadia D, Phadke V, Mukherjee P. Yoga in children with epilepsy: A randomized
controlled trial. J Pediatr Neurosci. 2018;13(4):410. doi:10.4103/JPN.JPN_88 18

Eom S, Lee MK, Park JH, et al. The Impact of a 35-Week Long-Term Exercise Therapy on
Psychosocial Health of Children With Benign Epilepsy. J Child Neurol. 2016;31(8):985-990.
doi:10.1177/0883073816634859

Eom S, Lee MK, Park JH, et al. The impact of an exercise therapy on psychosocial health of
children with benign epilepsy: A pilot study. Epilepsy & Behavior. 2014;37:151-156.
doi:10.1016/j.yebeh.2014.06.017

Brown DMY, Mahlberg N, Pohl D, et al. Can behavioral strategies increase physical activity
and influence depressive symptoms and quality of life among children with epilepsy? Results
of a randomized controlled trial. Epilepsy &  Behavior. 2019;94:158-166.
doi:10.1016/j.yebeh.2019.03.011

Wilfred AM, Humphreys C, Patterson S, et al. Being physically active with epilepsy: Insights
from young people and their parents. Epilepsy Res. 2022;188:107035.
doi:10.1016/j.eplepsyres.2022.107035

12



20.

21.

22.

23.

Vooturi S, Lakshmi ANR, Jayalakshmi S. Adherence to exercise in people with epilepsy. Eur
J Physiother. 2023;25(3):162-167. doi:10.1080/21679169.2022.2038264

Ng K, Rintala P, Hutzler Y, Kokko S, Tynjild J. Organized Sport Participation and Physical
Activity Levels among Adolescents with Functional Limitations. Sports. 2017;5(4):81.
doi:10.3390/sports5040081

Rauchenzauner M, Hagn C, Walch R, et al. Quality of Life and Fitness in Children and
Adolescents with Epilepsy (EpiFit). Neuropediatrics. 2017;48(03):161-165. doi:10.1055/s-
0037-1599236

Ogwumike O, Agboke M, Adeniyi A. Association between Physical Activity Level and
Health-Related Quality of Life of Children With and Without Epilepsy. Journal of Pediatric
Neurology. 2016;14(03):095-101. doi:10.1055/s-0036-1587601

13



