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ABSTRACT From past to present, epilepsy, a long-term neurological ~ OZET Gegmisten bu yana, tekrarlayan provoke edilmemis nébetlerle
condition marked by recurrent unprovoked seizures, has been linked to  kendini gésteren uzun siireli norolojik bir durum olan epilepsi, fiziksel
limitations in physical activity. Despite the proven benefits of exercise  aktivite sinirlamalariyla iliskilendirilmistir. Epilepsili ¢ocuklarda eg-
or physical activity in children with epilepsy, unfounded beliefs and  zersiz veya fiziksel aktivitenin kanitlanmis faydalarina ragmen fizik-
misinformation, such as the idea that physical activity can trigger sel aktivitenin ndbetleri tetikleyebilecegi veya epilepsili ¢ocuklar i¢in
seizures or is dangerous for children with epilepsy, can influence atti-  tehlikeli oldugu fikri gibi asilsiz inanglar ve yanlis bilgiler, ailelerin ve
tudes of families and children about it, potentially leading to reduced  ¢ocuklarm bu konuya yaklasimin etkileyerek fiziksel aktivitelere ka-
participation in physical activities. The International League Against  tilimmn azalmasina neden olabilmektedir. Uluslararasi Epilepsi ile Savas
Epilepsy recommends physical activity for individuals diagnosed with ~ Ligi, epilepsi teshisi konmus bireyler igin fiziksel aktiviteyi tavsiye et-
epilepsy, highlighting that the benefits outweigh the risks. In 2016, the =~ mekte ve faydalarinin risklerinden daha agir bastigin1 vurgulamakta-
International League Against Epilepsy supported safe participation in ~ dir. Uluslararas1 Epilepsi ile Savas Ligi, 2016 yilinda epilepsili
sports for individuals with epilepsy, categorizing sports by their po-  bireylerin spora giivenli bir sekilde katilimini desteklemis ve sporlart
tential risk of injury or death during a seizure: minimal, moderate, or  ndbet sirasinda yaralanma veya 6liim riskine gore kategorize etmistir:
high risk. Swimming, water skiing, and sailing should be approached  minimal, orta veya yiiksek risk. Yiizme, su kayag: ve yelken gibi akti-
with caution and preferably conducted under supervision. For sports  vitelere dikkatle yaklasilmali ve tercihen gozetim altinda yapilmalidir.
like bicycle racing, horseback riding, and gymnastics should be con-  Bisiklet yarisi, ata binme ve jimnastik gibi sporlar i¢in bireysel dzel-
sidered according to individual characteristics. Aerobic exercise is gen-  likler dikkate alinmalidir. Aerobik egzersiz genellikle epilepsisi olan
erally recommended for nearly all individuals with epilepsy. When  neredeyse tiim bireyler i¢in 6nerilmektedir. Fiziksel aktivite onerirken
recommending physical activity, it is important to consider the bene-  fayda/risk oranini, kisisel 6zellikleri, ndbet 6zelliklerini ve fiziksel ak-
fit/risk ratio, personal characteristics, seizure characteristics, and the  tivitenin dogasini goz oniinde bulundurmak 6nemlidir. Fiziksel akti-
nature of the physical activity. Physical activity can potentially reduce  vite potansiyel olarak nobet sikligini azaltabilir, ruh halini ve bilissel
seizure frequency, improve mood and cognitive function, enhance over-  islevi iyilestirebilir, genel fiziksel saglig1 gelistirebilir ve obezite ve
all physical health, and mitigate comorbidities which might result from  azalmis kemik kalitesi gibi epilepsi ile iliskili komorbiditeleri hafifle-
epilepsy or its treatment, such as obesity and decreased bone quality.  tebilir. Bu nedenle, ¢ocuklar ve ergenler, ilgili risk siniflandirmalari
Therefore, children and adolescents should be encouraged to partici-  dikkate alinarak, okulda veya eglence ortamlarinda spor faaliyetlerine
pate in sports activities at school or in recreational settings, while tak-  katilmaya tesvik edilmelidir.

ing into account the associated risk classifications.
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Epilepsy is a condition caused by sudden, ex-
cessive and abnormal electrical discharges in neurons
in the central nervous system and is characterized by
unprovoked seizures.! Epilepsy is one of the most fre-
quent neurological disorders in children and adoles-
cents.” In 2022, International League Against
Epilepsy (ILAE) categorized epilepsy syndromes into
4 main groups based on age of onset. These are cate-
gorized as onset in the newborn and infancy, onset in
childhood, onset at variable ages, and idiopathic gen-
eralized epilepsy syndromes.* Epileptic activity in the
brain can lead profound impact on patients’ behav-
ior, mood, and cognitive functions. Furthermore,
these effects are further shaped by others’ attitudes
towards them. As a result, individuals with epilepsy
often face significant psychosocial challenges that af-
fect their quality of life, including social isolation,
family pressure, anxiety, depression, peer rejection,
and decreased self-confidence due to stigma.*’

For children with epilepsy (CwE), these chal-
lenges are compounded by barriers to participating in
physical and sports activities. Social isolation, ad-
verse effects of anti-seizure medications on perform-
ance, and other epilepsy-related obstacles contribute
to their reduced engagement in physical activities
(PA). Additionally, parental reluctance to allow their
children to participate in exercise further diminishes
their activity levels.*¢

Studies have shown that physical activity levels
are lower in individuals with epilepsy compared to
the general population. There are also studies demon-
strating that exercise in this population improves
mood, cognitive functions, muscle strength, car-
diorespiratory health, and overall quality of life,
while reducing the risks of obesity, high blood pres-
sure, diabetes, and coronary heart disease, as well as
decreasing the frequency of seizures.*”!* Addition-
ally, physical activity positively affects brain health
by increasing blood flow, promoting new neuron for-
mation, and enhancing cognitive capacity.'*!3

In the literature, it is observed that studies have
been conducted, and guidelines published on topics
such as the effects of physical activity and participa-
tion in physical activity in individuals diagnosed with
epilepsy.*8%11-13:1¢ Degpite epilepsy being more preva-
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lent in childhood, there are notably fewer studies ex-
amining the effects of physical activity in children di-
agnosed with epilepsy.'”!® This traditional review
aims to examine the existing literature on physical
activity in children diagnosed with epilepsy, focus-
ing on factors determining physical activity levels,
the effects of physical activity, and compiling rec-

ommendations from the available literature.

I COMPARISON OF PHYSICALACTIVITY
LEVELS BETWEEN GENERAL POPULATION
AND INDIVIDUALS WITH EPILEPSY

People diagnosed with epilepsy tend to be physically
inactive and have limited participation in activities
compared to the general population. Green et al. re-
ported that although they are predominantly young
and middle-aged adults, individuals diagnosed with
epilepsy are commonly reported to have sedentary
lifestyles.!” A meta-analysis involving 1,599 individ-
uals with epilepsy revealed a notable disparity in PA
levels between adults with epilepsy and 137,803 con-
trol subjects, showing that adults with epilepsy were
considerably less likely to adhere to global PA guide-
lines.”® However, when examining studies from the
childhood period, it is noteworthy that the number of
studies including this population is quite low.

Though the number of studies involving children
and adolescents with epilepsy is relatively low, the
available research highlights a concerning trend. Og-
wumike et al. found that CwE exhibited considerably
lower PA levels compared to their peers without
epilepsy.’! Wong and Wirrell similarly found that al-
though there was no history of seizure activity related
to physical exercise in CwE, these children had lower
levels of PA compared to their typically developing
peers.? Sirtbas et al. found that CwWE exhibits signif-
icantly lower levels of PA, poorer performance, and
reduced quality of life.”® Another study found that
only 11% of CWE reached the recommended level of
physical activity.?* The presence of epilepsy appears
to negatively affect various aspects of physical fit-
ness and activity during childhood, with CwE often
leading more inactive lifestyles than their typically
devoloping peers. These findings underscore the im-
portance of raising awareness among health profes-
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sionals and families, promoting greater PA participa-
tion for CwE.*

In the past, concerns about PA and its use in the
epilepsy population, lack of understanding and ex-
cessive caution have discouraged people with
epilepsy from engaging in PA and exercise. How-
ever, the literature suggests a change in this perspec-
tive.?” Individuals who live with epilepsy should be
encouraged to increase their level of PA and exercise
participation. This shift in advice is supported by the
data, underscoring the importance of promoting an
active lifestyle for individuals managing epilepsy.>’

I RISKS AND CHALLENGES TO ENGAGING IN
PHYSICALACTIVITY IN
PEDIATRIC EPILEPSY

In the past, concerns about PA within the epilepsy
population, combined with a lack of understanding
and excessive caution, have discouraged individuals
with epilepsy from engaging in exercise. Despite the
well-documented benefits of exercise and PA in
CwE, unfounded beliefs and misinformation, such as
the notion that PA can trigger seizures or is inherently
dangerous for CwE, can shape how families and chil-
dren approach it, often resulting in reduced partici-
pation in PA 222527

RISKS

Until the mid-seventies, discouraging PA in people
with epilepsy was the norm. However, in general,
seizures are rarely triggered by PA. In a study of pa-
tients with epilepsy, only in two out of 400 subjects,
PA was identified as a trigger.?® Another study re-
ported exercise-induced seizures in only 2% of 204
individuals with epilepsy, usually during strenuous
activity.?

It has been noted that CwE do not experience
more injuries in daily life or during PA compared to
children without seizures.**! However, despite these
findings, families and children often avoid PA due to
concerns that it may trigger seizures or result in in-

juries during a seizure.’%*

Both studies and the ILAE Task Force on Sports
and Epilepsy assert that PA is recommended for in-
dividuals diagnosed with epilepsy.'®3%3233 In 2016,
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the ILAE Task Force on Sports and Epilepsy recom-
mended safe sports participation for individuals di-
agnosed with epilepsy. Sports can be classified into
three categories based on the potential risk of injury
or death in the event of a seizure: sports with minimal
additional risk, sports with a moderate level of risk,
and sports with a high level of risk.'® It should be cau-
tioned during activities such as swimming, water ski-
ing, and sailing, preferably performed under
observation if possible. Personal characteristics
should be considered for sports like bicycle racing,
horseback riding, and gymnastics.>** Aerobic exer-
cise is reported to be recommended for almost all in-
dividuals diagnosed with epilepsy.* In light of the
information in the literature, the benefit/risk ratio,
personal characteristics, seizure characteristics, and
the nature of PA should be taken into consideration
when recommending PA for CwE.

When recommending PA for CwE, it is essen-
tial to consider the benefit/risk ratio, individual char-
acteristics, seizure patterns, and the nature of the
activity. Based on the literature and ILAE guidelines,
CwE should generally be encouraged to participate
in PA, as it is typically not expected to provoke or
contribute to the occurrence of seizures.

CHALLENGES

Upon reviewing the literature, it becomes evident that
the PA levels of CWE are lower compared to children
with typical development.** When exploring the fac-
tors that restrict or make it difficult for CwE to par-
ticipate in PA, it is noteworthy that the fear of
exercise triggering seizures is a significant limita-
tion.”’*> However, contrary to popular belief, exer-
cise has been found to decrease epileptiform

aCtiVity.S’l 1,30,36,37

Lack of social support, deficiencies in PA guid-
ance, insufficient time, poor general health, decreased
endurance, coordination problems, the need for fam-
ily observation in some sports activities, lack of mo-
tivation, poor mood, and families’ reluctance for their
children to participate in PA have been found to be
other factors that make it difficult for individuals di-
agnosed with epilepsy to engage in PA.**>3%3° There-
fore, clinicians or researchers planning PA and/or
exercise interventions in CwE should be informed
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about these factors that hinder exercise participation.
Planning should take into consideration personal fac-
tors, which are important determinants affecting par-
ticipation in exercise/PA.

I WHICH FACTORS ARE ASSOCIATED WITH
PHYSICALACTIVITY LEVEL IN
PEDIATRIC EPILEPSY?

When the factors related to PA levels in children were
examined, it was reported that male gender, the desire
to be physically active, achievement orientation, per-
ceived competence, access to facilities and programs,
time spent outdoors, and the PA level of siblings were
positively correlated with the PA levels of children
and adolescents. On the other hand, perceived obsta-
cles to PA were found to be negatively associated
with PA levels.*

A positive correlation was found between age,
sports club membership, and PA level.*! Low mater-
nal education level and the need for three or more
antiepileptic drug (AED) treatments were found to be
associated with a lower PA level.*! The duration of
epilepsy, type or etiology of epilepsy, seizure type
and seizure frequency were not found to be associ-
ated with the PA level.*** On the other hand, an in-
creased PA level was found to be associated with
better cognitive performance, higher quality of life,
lower depression, less anxiety, and lower seizure fre-
quency in this population, 92223414343

I THE EFFECT OF PHYSICAL ACTIVITY AND
POSSIBLE MECHANISMS IN
PEDIATRIC EPILEPSY

Anti-seizure drugs are the primary treatment for
epilepsy; however, due to differences in their effect
mechanism, they may not effectively control all types
of seizures.***” In conclusion, non-pharmacologic ap-
proaches targeting to management of seizures are re-
garded as supportive for patients with epilepsy. In this
context, PA and/or exercise practices can fortify the
effectiveness of traditional drug therapy.*®

SEIZURES/SYMPTOMS

Considering the effectiveness of PA and/or exercise
practices in this population, there are studies showing
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that PA practices provide a decrease in seizure fre-
quency, but there are also studies indicating that no
significant improvement was obtained, but there was
no increase in seizure frequency.!'**#4 A study con-
ducted on the pediatric population reported that su-
pervised moderate-intensity aerobic exercise
combined with a low glycemic diet resulted in a re-
duction in seizure frequency in children.! It should
be kept in mind that the initial seizure frequency of
the participants, whether they were seizure-free be-
fore the intervention, epilepsy types, types of exer-
cise performed, and pre-intervention PA levels may
have played a role in obtaining different results.
When examining the mechanisms of exercise on
seizure control, it becomes apparent that various

mechanisms have been suggested:

When examining the mechanisms of exercise on
seizure control, it becomes apparent that various
mechanisms have been suggested: It has been re-
ported that intense exercise causes metabolic acido-
sis by increasing blood lactate. It has been proposed
that the decrease in seizure-prone EEG activity fol-
lowing intense physical exertion may be related to
the increase in gamma-aminobutyric acid (GABA)
levels due to metabolic acidosis.® It has been sug-
gested that exercise may lead to the release of B-en-
dorphins, which might play a role in modulating
seizure activity.’*> It has been reported that the in-
creased alertness and attention required during PA
may reduce seizure frequency.*® Based on substantial
evidence of the effect of regular exercise in reducing
stress sensitization, neurosteroids appear to play a
beneficial role in regulating susceptibility to
seizures.® The endogenous galanin produced through
exercise might contribute to mitigating the severity
of seizures.’! Engaging in an aerobic program might
reduce hyperreactivity of CA1 cells and induce struc-
tural changes within the hippocampus, which could
potentially inhibit the occurrence of abnormal elec-
trical discharges.®* Melatonin levels rise following
acute exercise or physical training, and it has been
suggested that the elevated melatonin concentration
may be effective in reducing seizure frequency.®*

PA triggers a cascade of responses within the
body, including alterations in neurotransmitter levels
such as GABA, serotonin, and dopamine, which are
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known to influence seizure activity.® Additionally,
exercise promotes neuroplasticity, the release of en-
dorphins, regulation of stress sensitivity, and modu-
lation of hormonal balance, all of which may
contribute to seizure control.*** Understanding the in-
terplay of these physiological adaptations is essential
to elucidate the mechanisms by which PA exerts its
therapeutic effects in epilepsy management. The pos-
sible role of physical exercise as a supplementary
measure to prevent epilepsy has been documented in
animal models, but its preventive effect on humans
is still uncertain, primarily due to the lack of epi-
demiological and longitudinal studies on the topic.®

EPILEPSY COMORBIDITIES

Epilepsy often correlates with a heightened risk of
both psychiatric and medical comorbidities, which
can significantly affect the quality of life for those
living with the condition. Mental health disorders are
more prevalent in people with epilepsy than in the
general population, with depression being the most
common psychiatric comorbidity. Individuals fre-
quently report experiencing other psychological con-
cerns including anxiety and stress.*

From a neurobiological perspective, both
epilepsy and mood disorders may exhibit dysfunc-
tions in neurotransmitter systems such as glutamate,
serotonin, dopamine, noradrenaline, and GABA.’
Regular exercise impacts the production and secre-
tion of noradrenaline, serotonin, and dopamine, while
upregulating neurotrophins and diminishing hypo-
thalamic-pituitary-adrenal activity.® Engaging in ex-
ercise may contribute to enhanced mood, diminished
depression, anxiety, and stress, and reduced suscep-
tibility to seizures, ultimately leading to fewer co-
morbidities associated with epilepsy.”'’

Another common problem observed in epilepsy
is cognitive impairment, affecting approximately
70% of individuals diagnosed with epilepsy, leading
to difficulties in cognitive functions such as attention,
executive function, and memory.>* A systematic re-
view in 2023 found a close relationship between PA
levels and cognitive functions in individuals diag-
nosed with epilepsy.*® Interventions involving exer-
cise and/or PA have been shown to improve cognitive
functions in this population.*6-533
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The risk of obesity and decreased bone quality
increases in individuals diagnosed with epilepsy due
to lower PA levels compared to healthy peers and the
side effects of AEDs.*!2% In addition to reducing
weight and body fat, exercise and/or PA interventions
in epilepsy can be utilized to mitigate risk factors for
high blood pressure, obesity, diabetes, and coronary
heart disease.’**> Although it is not clear whether ex-
ercise improves bone quality in epilepsy, it is recom-
mended for patients of all ages.*

It has been reported that exercise and/or PA in-
terventions improve muscle strength and cardiores-
piratory functions in individuals diagnosed with
epilepsy.'*#*** Additionally, these interventions have
been shown to enhance the quality of life for indi-
viduals diagnosed with epilepsy. o4

I PHYSICAL ACTIVITY RECOMMENDATION
FOR CHILDREN WITH PEDIATRIC EPILEPSY

PA and exercise offer numerous benefits for both
epilepsy symptoms and comorbidities.*7-!1:16:32
However, exercise has been avoided in this popu-
lation for many years, and concerns persist.33°
It would be beneficial for CWE to be guided to-
wards PA and exercise by specialists who under-
stand the individual’s specific clinical features of
epilepsy.'®*? However, when selecting appropriate
activities, the available literature and the child’s
clinical characteristics should be taken into consid-
eration. Swimming and in-water sports are recom-
mended to be performed with a trained supervisor
and a life vest. Skydiving, scuba diving, water ski-
ing, climbing, hang gliding, or boxing and other
contact sports are not recommended in both con-
trolled and uncontrolled epilepsy, although a clear
consensus is still lacking. Aerobic exercises are rec-
ommended without any restriction after taking nec-
essary safety precautions.®!632

While studies indicate lower levels of PA among
individuals diagnosed with epilepsy compared to
healthy individuals, there exists a positive correlation
between PA and quality of life in this population,
supporting the beneficial effects of PA. The lack of a
clear association between reported PA levels and
seizure frequency can provide reassurance to patients.
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However, it’s important for healthcare providers to
conduct a thorough clinical assessment of each indi-
vidual’s risk-benefit profile. Tailored structured PA
specific to the individual, taking into consideration
epilepsy type, seizure severity, and seizure control, is
believed to be beneficial in this population. However,
the heterogeneous nature of epilepsy in the current
literature, inadequate studies specific to different age
groups, low study quality, and the use of self-reported
methods necessitate more comprehensive and better-
designed studies.

I CONCLUSION

In conclusion, CwE should be encouraged to partici-
pate in sports activities at school or in recreational
settings, while taking into account the associated risk
classifications. It is crucial to know when to limit
sports practice. To address this, there is a need for
randomized controlled trials examining the interac-
tion of exercise and seizures in CwE, using robust ev-
idence-based measurements. The findings from these
studies will ensure that PA recommendations and
training provided by healthcare professionals are
based on more solid foundations.
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