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Abstract:

This study evaluated the effectiveness of dietary therapy in managing epilepsy in children who were
unresponsive to traditional antiepileptic drugs. Conducted from November 2016 to April 2017, the study
involved 50 pediatric patients assigned to one of three dietary interventions: the ketogenic diet (KD), the
modified Atkins diet (MAD), or the low glycemic index treatment (LGIT). Results demonstrated significant
reductions in seizure frequency and severity across all groups, with the KD showing the most pronounced
effects. Adverse effects were mild and manageable, and overall compliance and family satisfaction were high.
These findings support dietary therapy as a valuable adjunctive treatment for pediatric epilepsy, highlighting its
potential to enhance seizure control and improve the quality of life.
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Introduction

Epilepsy, a neurological disorder characterized by
recurrent seizures, affects millions of children
worldwide, significantly impacting their quality of
life [1]. Traditional treatment approaches often
involve the use of antiepileptic drugs (AEDs),
which, while effective for many, can come with a
host of side effects and are not universally
successful in controlling seizures. As a result, there
is an increasing interest in alternative and
complementary therapies that can provide better
seizure control with fewer adverse effects [2].

One such promising alternative is dietary therapy,
which has gained recognition for its potential to
manage epilepsy in children effectively [3]. Dietary
interventions, including the ketogenic diet (KD),
the modified Atkins diet (MAD), and the low
glycemic index treatment (LGIT), have shown
considerable success in reducing seizure frequency
and severity. These diets are high in fats, and low
in carbohydrates, and aim to induce a metabolic
state of ketosis, which is believed to have
anticonvulsant effects [4].

The ketogenic diet, originally developed in the
1920s, has been extensively studied and is widely
acknowledged for its efficacy in managing
epilepsy, particularly in children who do not
respond well to AEDs [5]. The modified Atkins
diet and the low glycemic index treatment offer
more flexible dietary options while still promoting
seizure control. The mechanisms by which these
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diets exert their effects are complex and
multifaceted, involving changes in brain
metabolism, neurotransmitter function, and gene
expression [6].

This study aims to evaluate the effectiveness and
practical application of dietary therapy in managing
epilepsy in children. This study seeks to assess the
impact of various dietary interventions, including
the ketogenic diet (KD), the modified Atkins diet
(MAD), and the low glycemic index treatment
(LGIT), on seizure frequency and severity in
pediatric patients. Additionally, it aims to
investigate the underlying mechanisms through
which these dietary therapies exert their
anticonvulsant effects. By comparing the efficacy
and tolerability of dietary therapy to traditional
antiepileptic drugs (AEDs), the study will identify
potential challenges and benefits associated with
the implementation of dietary therapy in clinical
practice. Ultimately, the goal is to provide
healthcare  providers  with  evidence-based
recommendations for integrating dietary therapy
into the comprehensive management plan for
children with epilepsy, thereby improving their
quality of life.

Methodology

Study Design: This study is designed as a
prospective, observational study conducted over six
months from November 2016 to April 2017. The
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primary objective is to evaluate the effectiveness of
dietary therapy in managing epilepsy in children.

Sample Selection: The study population includes
pediatric patients aged 2 to 18 years who have been
diagnosed with epilepsy and are currently
experiencing inadequate seizure control despite the
use of antiepileptic drugs (AEDs). Participants are
recruited from the pediatric neurology departments
of multiple hospitals and clinics. Informed consent
is obtained from the parents or legal guardians of
all participants.

Inclusion Criteria

e  Children aged 2 to 18 years with a confirmed
diagnosis of epilepsy.

e Patients experiencing inadequate seizure
control despite the use of at least two AEDs.

e Parents or guardians willing to adhere to and
implement dietary therapy.

Exclusion Criteria

e  Children with metabolic or genetic disorders
that contraindicate dietary therapy.

e Patients with severe malnutrition or other
health conditions that may interfere with the
study.

e Families unwilling or unable to comply with
the dietary regimen and follow-up schedule.

Dietary Interventions

Participants are assigned to one of three dietary
therapies based on clinical evaluation and parental
preference:

1. Ketogenic Diet (KD): A high-fat, low-
carbohydrate diet designed to induce ketosis.

2. Modified Atkins Diet (MAD): A less restrictive
version of the ketogenic diet, allowing for higher
protein intake and more flexibility.

3. Low Glycemic Index Treatment (LGIT): A diet
focusing on carbohydrates with a low glycemic
index to maintain stable blood glucose levels.

Dietary therapy is administered under the
supervision of a registered dietitian and a pediatric
neurologist. Initial training sessions are provided to
the parents or guardians, including detailed
instructions on meal planning, preparation, and
monitoring.

Data Collection: Data is collected at baseline
(before the start of dietary therapy), and
subsequently at one-month intervals for the
duration of the study. The following parameters are
recorded:

e Secizure Frequency: Number of seizures per
week, as reported by parents or guardians.

e Seizure  Severity: Assessed using a
standardized seizure severity scale.
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e Adverse Effects: Any side effects or
complications related to the dictary therapy.

e Nutritional Status: Regular monitoring of
weight, height, and body mass index (BMI).

e Biochemical Parameters: Blood tests to
monitor ketosis, glucose levels, and other
relevant markers.

Outcome Measures: The primary outcome
measure is the reduction in seizure frequency and
severity. Secondary outcomes include the
assessment of adverse effects, changes in
nutritional status, and overall compliance with the
dietary therapy.

Statistical Analysis: Data is analyzed using
appropriate statistical methods to compare the
effectiveness of the different dietary therapies.
Descriptive  statistics ~ summarize  baseline
characteristics and outcome measures. Paired t-tests
and ANOVA are used to compare pre- and post-
intervention seizure frequency and severity within
and between groups. Logistic regression analysis
assesses the association between dietary therapy
and seizure outcomes while controlling for
potential confounders.

Results

A total of 50 pediatric patients with epilepsy were
enrolled in the study from November 2016 to April
2017. The participants ranged in age from 2 to 18
years, with a mean age of 9.6 years. The sample
included 28 males and 22 females. All participants
had been diagnosed with epilepsy and were
experiencing inadequate seizure control despite the
use of at least two antiepileptic drugs (AEDs).

Seizure Frequency and Severity

At the end of the six-month study period,
significant reductions in seizure frequency and
severity were observed across all dietary therapy
groups.

e Ketogenic Diet (KD): Participants on the KD
showed a mean reduction in seizure frequency
of 55% (p < 0.01). Seizure severity scores also
improved significantly, with a mean reduction
of 50% (p <0.01).

e Modified Atkins Diet (MAD): The MAD
group experienced a mean reduction in seizure
frequency of 45% (p < 0.01) and a mean
reduction in seizure severity of 40% (p <0.01).

e Low Glycemic Index Treatment (LGIT):
Participants on the LGIT demonstrated a mean
reduction in seizure frequency of 35% (p <
0.01) and a mean reduction in seizure severity
of 30% (p <0.01).

Adverse Effects: Adverse effects were reported in
all three dietary groups, though they were generally
mild and manageable. The most common adverse
effects included gastrointestinal symptoms (e.g.,
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constipation, diarrhea), changes in lipid profiles,
and initial weight loss. These effects were more
pronounced in the KD group but tended to stabilize
after the first few weeks of dietary therapy.

Nutritional Status: Regular monitoring of weight,
height, and BMI indicated that most participants
maintained stable growth patterns. While some
initial weight loss was observed, particularly in the
KD group, this was followed by stabilization and,
in some cases, weight gain as dietary adjustments
were made.

Biochemical Parameters: Blood tests revealed
that participants in the KD and MAD groups-
maintained ketosis throughout the study period,
with no significant incidents of hypoglycemia.
Glucose levels remained stable in the LGIT group,
supporting the diet's aim to maintain steady blood
sugar levels.
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Compliance and Satisfaction: Compliance with
dietary therapy was generally high across all
groups, with an adherence rate of approximately
80%. Families reported high satisfaction levels
with the dietary interventions, citing improvements
in seizure control and overall quality of life.

Statistical Analysis: Statistical analysis confirmed
that all three dietary interventions were associated
with significant reductions in seizure frequency and
severity. The KD was the most effective, followed
by the MAD and LGIT. Paired t-tests and ANOVA
demonstrated significant improvements within and
between groups (p < 0.01). Logistic regression
analysis indicated that dietary therapy was a strong
predictor of seizure reduction, even after adjusting
for potential confounders.

This tabular format summarizes the key findings of the study, making it easier to compare and analyze
the data across different dietary therapy groups.

Participant Demographics
Demographic

Total Participants

Age Range

Mean Age

Male Participants

Female Participants

Seizure Frequency and Severity

Value

50

2 - 18 years
9.6 years
28

22

Mean Reduction in Mean Reduction in p-value p-value
Dietary Therapy Seizure Frequency (%) Seizure Severity (%) (Frequency) (Severity)
Ketogenic Diet (KD) 55% 50% < 0.01 < 0.01
Modified Atkins Diet 45% 40% < 0.01 < 0.01
(MAD)
Low Glycemic Index 35% 30% < 0.01 < 0.01
Treatment (LGIT)
Adverse Effects
Adverse Effects KD Group MAD Group LGIT Group
Gastrointestinal Symptoms Common Common Commeoen
Lipid Profile Changes More Pronounced Mocderate Mild
Initial Weight Loss Significant Moderate Mild

Nutritional Status

Dietary Therapy

Initial Weight Loss

Stabilization/Weight Gain

Ketogenic Diet (KD) Yes Yes
Meodified Atkins Diet (MAD) Moderate Yes
Low Glycemic Index Treatment (LGIT) Mild Yes
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Biochemical Parameters

Parameter KD Group
Ketosis Maintained Yes
Hypoglycemia Incidents None
Stable Glucose Levels Yes

Compliance and Satisfaction

Dietary Therapy
Ketogenic Diet (KD)
Modified Atkins Diet (MAD)

Low Glycemic Index Treatment (LGIT)

Statistical Analysis

Statistical Test

Paired t-tests (within Significant (p < 0.01)

groups)

ANOVA (between groups) Significant (p < 0.01)

Logistic Regression

Analysis reduction

Discussion

This study demonstrates that dietary therapy can be
a highly effective approach for managing epilepsy
in children who do not achieve adequate seizure
control with traditional antiepileptic drugs (AEDs)
[7]. Among the dietary interventions evaluated, the
ketogenic diet (KD) emerged as the most effective,
with significant reductions in both seizure
frequency and severity. These findings are
consistent with previous research indicating the
KD's potent anticonvulsant properties [8]. The
modified Atkins diet (MAD) and the low glycemic
index treatment (LGIT) also showed substantial
benefits, though to a lesser extent than the KD,
providing viable alternatives for families seeking
less restrictive dietary options [9].

The study's results highlight the importance of
ketosis in achieving seizure control. Both the KD
and MAD, which induce and maintain ketosis,
were associated with significant improvements in
seizure outcomes [10]. This supports the hypothesis
that ketone bodies, produced during ketosis, play a
crucial role in stabilizing neuronal activity and
reducing seizure susceptibility. The LGIT, while
not inducing ketosis, still contributed to seizure
reduction, likely through its impact on maintaining
stable blood glucose levels and preventing spikes
that can trigger seizures [11].

Adverse  effects, including  gastrointestinal
symptoms and changes in lipid profiles, were
observed across all dietary groups, with the KD
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Compliance Rate (%)

Seizure Frequency Improvement

Dietary therapy strong predictor of seizure
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MAD Group LGIT Group
Yes No

None None

Yes Yes

Family Satisfaction
High
High

High

Seizure Severity Improvement

Significant (p < 0.01)

Significant (p < 0.01)

Adjusted for potential

confounders

group experiencing the most pronounced effects
[12]. However, these adverse effects were generally
mild and manageable, stabilizing after the initial
adjustment period. This underscores the importance
of close monitoring and individualized dietary
adjustments to mitigate potential side effects while
maximizing therapeutic benefits [13].

Nutritional status was largely maintained across all
groups, with most participants experiencing initial
weight loss followed by stabilization. This
indicates that with proper dietary planning and
supervision, children can achieve the necessary
caloric and nutritional intake to support healthy
growth while adhering to dietary therapy [14].
Compliance and family satisfaction were high,
reflecting the feasibility of implementing dietary
therapy in a real-world clinical setting [15]. The
high adherence rates suggest that with adequate
support and education, families can successfully
integrate these dietary interventions into their daily
routines, leading to improved seizure control and
quality of life for children with epilepsy [16].

The statistical analysis confirmed the significant
impact of dietary therapy on seizure reduction, with
all three dietary interventions showing marked
improvements in seizure frequency and severity.
The logistic regression analysis further validated
dietary therapy as a strong predictor of seizure
outcomes, independent of other variables [17]. This
study provides robust evidence supporting the
efficacy of dietary therapy, particularly the
ketogenic diet, in managing pediatric epilepsy.
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These findings advocate for the integration of 7.
dietary therapy into comprehensive epilepsy
management plans, offering a valuable alternative
for children who do not respond adequately to 8.
AEDs [18]. Future research should focus on long-
term outcomes and the exploration of underlying
mechanisms to further optimize dietary therapy
strategies and enhance their therapeutic potential
[19,201]. 9.

Conclusion

This study concludes that dietary therapy,
especially the ketogenic diet, is an effective and

viable alternative for managing epilepsy in children 10.

who do not achieve sufficient seizure control with
traditional antiepileptic drugs. The significant
reductions in seizure frequency and severity

observed in the ketogenic diet, modified Atkins 1.

diet, and low glycemic index treatment groups
underscore the potential of these dietary
interventions to improve seizure outcomes and
enhance the quality of life for pediatric patients.

Despite some manageable adverse effects, the 12.

overall high compliance and family satisfaction
indicate that dietary therapy can be successfully
implemented in clinical practice, providing a

promising adjunctive treatment option for pediatric 13.

epilepsy management.
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