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Abstract

Objective: The study aimed to investigate the combined effects of structured exercise therapy

and a low glycaemic diet on quality of life and psychosocial functions in children with epilepsy.

Methods: Forty-two subjects aged 11 to 17 years and diagnosed with refractory epilepsy were

recruited. Structured home-based exercise and a low glycaemic diet designed by exercise and diet

specialists were administered for 6 months. The Children’s Depression Inventory (CDI) and the

Quality of Life in Childhood Epilepsy Questionnaire (QOLCE-55) were administrated to com-

pare the effects of the combined treatment after 6 months.

Results: Participants’ mean (�standard deviation) age was 13.1� 2.3 years and mean epilepsy

duration was 8.9� 4.2 years. The seizure frequency was approximately two to four/day per week

in 28 cases and five per day/week in 8 cases. After the study period, there was a significant

improvement in seizure frequency and in scores on the CDI and QOLCE-55 scales.

Conclusion: Combined therapy demonstrated a promising improvement in seizure frequency,

depression level and quality of life in children with epilepsy.
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Introduction

Epilepsy is a severe neurological disorder
characterised by neuronal hyperexcitability
and sudden synchronised cortical electrical
discharges that can manifest as seizures.1

Global epilepsy estimates identified almost
39 million cases in 2015 and 70 million cases
in 2018.2 Twenty-three million people with
epilepsy have physical and psychological
comorbidities.3 The causes of epilepsy are
brain trauma, tumour or stroke injury,
brain infection, genetic mutation and con-
genital disabilities.4 Recently, it has been
recognised that impaired astrocyte function
and energy homeostasis play a critical role
in the pathogenesis of epilepsy.5

Neuroprotective and complementary
therapies for prevention and treatment
of epilepsy have been widely used.
These include pharmacological6 and non-
pharmacological therapies such as diet,
acupuncture, herbal medicine, stress man-
agement and exercise.7 There has been a
focus on natural, healing diets and exercise
therapy as they produce no side effects. The
ketogenic diet (KD) has been used to treat
intractable childhood epilepsy8 and has
positive effects on seizure control and gen-
eral health.9 However, the KD is not a con-
venient therapy, especially for older
children and adolescents with dietary intol-
erance issues because it contains 80% fat.10

Low glycaemic index treatment (LGIT)
may be useful in the management of epilep-
sy. LGIT is a balanced diet comprising
sources of fat, protein and low glycaemic
index carbohydrates, which are digested
slowly. The low glycaemic index diet
(<50) prevents large postprandial increases
in blood glucose compared with the KD
and allows more liberal total carbohydrate
intake;11 therefore, it may be useful as a
first-line dietary therapy for epilepsy.12

Evidence shows that aerobic exercise
reduces anxiety and psychological stress,
and improves functional ability by

increasing levels of endorphins, excitatory
hormones in the body.13 A recent review

suggested that exercise may improve psy-
chosocial function and quality of life in
people with epilepsy.14 Exercise is effective

in preventing cortical decay and improving
cognition by increasing hippocampal

volume and hence reducing the risk of
developing dementia.15 Therefore, this
study aimed to examine the effects of struc-

tured exercise therapy and low glycaemic
diet on psychosocial and neurocognitive

functions in children with epilepsy.

Methodology

Participants

This was a single centre quasi-experimental

study conducted between 2017 and 2018.
Forty-two subjects (26 boys, 16 girls) aged

11 to 17 years already diagnosed with refrac-
tory epilepsy were recruited from Qilu
Children’s Hospital of Shandong University.

Intervention

Exercise and diet specialists designed struc-
tured home-based exercise and a low gly-

caemic diet. Participants were given the
low glycaemic diet according to the guide-

lines published in a previous study.16 The
diet comprised 60% fat, 25% protein and
15% low glycaemic carbohydrates. The

amount of total caloric intake was assessed
according to body weight. Subjects were

advised to perform moderate-intensity aer-
obic exercise consisting of walking, jogging
or cycling for 30 minutes/day, 5 days a

week, for 6 months. Parents and caregivers
were informed of the complete study

protocol and were asked to consult their
neurologist during the study, as LGIT can
produce some side effects that must be ruled

out using several laboratory tests. We
administered the Children’s Depression
Inventory (CDI)17 and Quality of Life
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in Childhood Epilepsy Questionnaire
(QOLCE-55)18 to compare the effects of
the combined treatment after 6 months.
The CDI and the QOLCE-55 were used to
assess participants at baseline and after the
intervention. Low scores on the CDI indi-
cate better mental health, and high scores
on the QOLCE-55 indicate better quality of
life. Parents provided written informed con-
sent, and children provided assent appro-
priate to their age and developmental
level. The local review board (JXC2019-
10-6l) approved all procedures and the
study was conducted according to the
Declaration of Helsinki.

Statistical analysis

Data were illustrated as means and stan-
dard deviations. The paired t-test was
used to observe changes in seizure frequen-
cy, CDI scores and QOLCE-55 scores from
baseline to post-study using SPSS version
22 (IBM Corp., Armonk, NY, USA).
The level of a was set at <0.05.

Results

Thirty-six patients (23 boys, 13 girls) com-
pleted the study. Six patients (three boys
and three girls) could not continue the diet
and exercise plan and were excluded from
the study. The mean age� standard devia-
tion was 13.1� 2.3 years. The mean
(�standard deviation) duration of epilepsy
was 8.9� 4.2 years. Pre-study seizure fre-
quency was approximately two to four/
day per week in 28 cases and five/day per
week in 8 cases. After the study period,
there was a significant improvement in sei-
zure frequency (Figure 1), and in CDI and
QOLCE-55 scores (all P¼ 0.000) (Table 1).

Discussion

Epilepsy shows heterogeneity in almost all
aspects, including aetiology, onset age, type

of seizure and treatment response (progno-
sis and episodic reoccurrence). Dietary
treatments modulate energy homeostasis
and may be important therapeutic options
for epilepsy treatment. The present study
used LGIT to provide continuous glucose
to the body and aerobic exercises to improve
fitness, reduce weight and obesity, decrease
stress and oxygenate the brain. The KD, a
low carbohydrate diet, has been used to
create a metabolic state in which the body
uses fat as an energy source.19 An early form
of the KD was used in ancient Greece for
epilepsy. In a recent study, the KD compared
with surgery showed a 50% reduction in seiz-
ures.8 However, patients may discontinue a
diet owing to inconvenience, gastrointestinal
disturbances and hypercholesterolemia.20

As a dietary therapy for people with epi-
lepsy, LGIT allows a more liberal consump-
tion of carbohydrates, which produces
stable glucose levels and ketone bodies, a
feature of low glycaemic carbohydrates.21

LGIT may be a useful treatment for epilep-
sy owing to its efficacy and mild side effects.
The present study showed a significant
reduction of seizures after a 6-month die-
tary and exercise treatment, although no
participants showed a 100% recovery
from seizures. Our results are comparable
with the findings of Pfeifer and her col-
leagues, who showed a remarkable reduction
in seizure frequency.22 LGIT that includes
40 to 60 g of carbohydrates is effective for
seizure control and obesity compared with
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Figure 1. Improvement in seizure frequency after
the study (N¼ 36).
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high glycaemic index treatment or tradition-

al KDs.23 The present study showed no

uncontrolled or side effects of the diet and

exercise treatment. Aerobic exercise can

have neuroprotective and antiepileptic

effects (seizure reduction), and lead to

improved quality of life and social interac-

tions.24 One study limitation was that the

measures used were subjective in nature.

However, the present findings showed that

LGIT, along with aerobic training, con-

trolled seizures in children with refractory

epilepsy (most children experienced a 25%

to 50% reduction in seizures). This non-

pharmacological treatment provides a natu-

ral form of healing without side effects. The

combined therapy used in this study

improved not only children’s seizure symp-

toms, but also their mood, physical function-

ing, cognitive functioning and social

functioning. It reduced anxiety and fear

levels, and improved confidence and func-

tional independence.

Conclusion

A combination of low glycaemic diet and

aerobic exercise demonstrated promising

improvements in seizure frequency, depres-

sion levels and quality of life in children

with epilepsy.
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