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ABSTRACT

Background: Researches on the dietary adequacy of children with 
epilepsy in comparison to healthy counterparts are limited. This study 
aimed to assess the food consumption and nutrient intake patterns of 
children with epilepsy in comparison to healthy children.
Methods: In a case-control study, 55 epileptic children and 55 healthy 
controls were involved; while matched according to age and sex. Dietary 
intake was evaluated using 3-day (including 1 weekend day) food records. 
An independent t-test or its non-parametric counterpart was used to 
determine if there was a mean difference in dietary intake between cases 
and controls.
Results: The mean age of participants was 8.12±3.1 years. Compared to 
control group, epileptic children consumed more vegetables (p=0.001) 
and meat (p=0.036) and lower fats (p=0.03). In epileptic children, a 
significant higher intake of protein (37.56±7.8 g/d) was found when 
compared to healthy controls (34.05±7.4 g/d, p=0.02). The children with 
epilepsy consumed significantly more caffeine (p=0.001), riboflavin 
(p=0.024), and iron (p=0.002) and less vitamin A (p=0.01) and niacin 
(p=0.009) in their diet when compared with controls.
Conclusion: Our findings suggest that certain food groups and nutrients 
require attention for children with epilepsy, highlighting the need for 
more comprehensive dietary guidance for children that can be presented 
by epilepsy specialists.
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Introduction
Epilepsy is a common neurological disease that can 
affect anyone regardless of age, race, or social class. 
It is characterized by a predisposition to seizures 
and can have various cognitive, psychological, and 
social consequences (1, 2). Seizures are recurrent 

events with distinct behavioral patterns that stem 
from the brain’s neural mechanisms. The diagnosis 
involves ruling out other conditions that cause 
similar symptoms. The cause of epilepsy is often 
unknown, with genetic factors and environmental 
risks playing a role (3, 4). The disease can impact 
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quality of life due to recurring seizures and side 
effects of treatment (5, 6). Incidence is the highest 
in the youngest and oldest age groups, with a peak 
in children in low to middle-income countries (7, 
8). Undernutrition in children with epilepsy can 
lead to poor quality of life and increased mortality 
and morbidity. This may be due to factors such 
as inadequate intake, vomiting, chewing and 
swallowing difficulties, and cognitive impairment 
(9, 10). Undernutrition can also affect seizure 
control by lowering the seizure threshold through 
biochemical alterations, electrolyte abnormalities, 
and immunological vulnerability (11, 12). Several 
studies have shown that undernutrition is common 
in children with epilepsy and can vary based on 
socioeconomic and demographic factors, comorbid 
conditions, clinical presentation, and treatment-
related factors (13-15). A systematic review 
showed that people with epilepsy had poorer diet 
and nutritional status when compared to control 
group or a reference standard (16). A study in 
children with treatment-resistant epilepsy showed 
that the average energy intake, the percentage of 
total energy intake from carbohydrates and some 
nutrients such as iron and zinc, thiamin, riboflavin 
and niacin was less than the recommended amount 
for age and gender (17). However, based on our 
search, few studies have investigated the adequacy 
of the diet of children with epilepsy in comparison 
with healthy children. The purpose of this study 
was to assess the pattern of food groups and nutrient 
intake of children with epilepsy, compared with the 
intake patterns of healthy children.

Materials and Methods
This case-control study was conducted from 2023 
to 2024 at Amirkabir Hospital Clinic affiliated to 
Arak University of Medical Sciences in Arak city, 
Iran. This investigation followed the principles 
outlined in the Declaration of Helsinki, with a 
detailed study protocol explanation provided to 
all participants (18). Each patient completed and 
signed an informed consent form. Approval for 
the study protocol was granted by the Ethical 
Committee of Arak University of Medical Sciences 
(IR.ARAKMU.REC.1402.079), Arak, Iran. The 
eligibility criteria were to be children and adolescent 

patients who suffered from epilepsy according to 
the International League Against Epilepsy (ILAE, 
2017) classification (19) for at least 1 year. 

The recruitment process was conducted on a 
continuous basis through the Amirkabir Hospital 
Clinic. The control group was consisted of 55 
healthy subjects matched according to age and 
sex. Participants were excluded if they were non-
compliant, suffered from a disease that causes 
a significant impairment in nutritional status 
(malignancy, chronic infections), had an endocrinal 
disorder to cause alterations in energy metabolism 
(hyper-hypothyroidism), diabetic patients, patients 
on specific dietary regimens such as ketogenic diet 
or were pregnant or lactating at the time of the study. 
Dietary intake was assessed using 3-day (including 1 
weekend day) food records. Families were instructed 
by a general physician in detail to report anything 
the child consumed. 

Dietary intake data were collected and analyzed 
using “Nutritionist 4” software (First Databank, 
Hearst Corp, San Bruno, California, USA). Data 
analysis in this study utilized SPSS software (version 
23.0, Chicago, IL, USA). Normality was assessed 
through the Kolmogorov-Smirnov test and variance 
homogeneity through Levene’s test. Quantitative 
data was represented by mean ±standard deviation 
(SD). An independent t-test or its non-parametric 
counterpart was used to determine if there was a 
mean difference in dietary intake between cases 
and controls. All nutritional data were presented as 
energy-adjusted to account for calorie differences. 
A significance threshold of p<0.05 was applied to 
all tests.

Results
One hundred and twenty children aged 6 months 
to 18 years who met the inclusion criteria 
were studied. Seventy-eight (65%) were males 
(male:female ratio=1:0.5). The age group of 5 to 10 
years accounted for 67.3% of the study participants 
as shown in Table 1. Compared to control group, 
epileptic children consumed more vegetables 
(p=0.001) and meat (p=0.036) and lower fats 
(p=0.03) (Table 2). Table 3 shows energy and macro- 
and micronutrients intake of the study groups. The 
mean energy of the patients (3687±1263 kcal/d)  

Table 1: Distribution of study participants according to age and sex.
Age (years) Male, n (%) Female, n (%) Total, n (%)
0 to <5 8 (13.1) 4 (8.2) 12 (10.9)
5 to <10 43 (70.5) 31 (63.3) 74 (67.3)
10 to <15 6 (9.8) 10 (20.4) 16 (14.5)
≥15 4 (6.6) 4 (8.2) 8 (7.3)
Total 61 (100) 49 (100) 110 (100)
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did not differ from that of the control group 
(3838±2450 kcal/d) (p>0.05). In epilepsy children, 
a significantly higher intake of protein (37.56±7.8 
g/d) was found compared to healthy controls 
(34.05±7.4) (p=0.02). The pediatrics with epilepsy 
consumed significantly more caffeine (p=0.001), 
riboflavin (p=0.024), and iron (p=0.002) and less 
vitamin A (p=0.01) and niacin (p=0.009) in their 
diet than the controls.

Discussion
Neurological diseases such as Alzheimer’s disease 
and epilepsy have been investigated before revealing 
the important role of biological medications and 
nutrient intake patterns in these patients (20, 
21). So this study was undertaken to evaluate the 
food consumption and nutrient intake patterns of 
children with epilepsy in comparison to healthy 
children. Our findings revealed that children with 
epilepsy consumed more vegetables and meat and 
lower fats when compared to healthy controls. In 
addition, intakes of protein, caffeine, riboflavin, and 
iron were higher in the children with epilepsy; while 
intakes of vitamin A and niacin were lower among 
this population. Few studies have investigated 

the intake of food groups in people with seizures, 
especially in children. Elliott et al. reported that 
patients with a history of epilepsy consumed 
significantly fewer servings of salad and greater 
amounts of non-diet soda compared to the non-
epilepsy population (22). Szałwińska et al. showed 
that individuals with epilepsy consumed less fruits, 
pulses, nuts and seeds, sugar, honey, sweets, and 
coffee and drank more sugary drinks compared to 
control group (23). These results are not consistent 
with our study which demonstrated that epileptic 
children consumed more vegetables and meat and 
less fats in comparison to healthy children.

There was no difference in the intake of 
macronutrients between the two groups in the 
present study, except for higher intake of protein 
among pediatrics with epilepsy. In Volpe et al.’s 
study, compared to healthy children, those with 
intractable epilepsy had lower intakes of energy, 
macronutrients, and dietary fiber (24). Considering 
that frequent seizures are accompanied by prolonged 
postictal states and reduced periods of wakefulness, 
they can adversely impact food consumption, overall 
energy level, and nutrient absorption and it is 
possible that the seizure management in the children 

Table 2: The mean daily intake of food groups.
Variable Case Control P valuea

Grains (ser/d) 3.0±1.15 2.86±1.23 0.54
Fruits (ser/d) 1.09±0.69 1.24±1.25 0.45
Vegetables (ser/d) 0.39±0.7 0.18±0.66 0.001
Dairies (ser/d) 0.36±0.42 0.39±0.36 0.54
Meat (ser/d) 1.31±0.69 1.01±0.76 0.036
Fats (ser/d) 1.9±0.84 2.48±1.09 0.03

Table 3. The mean daily intake of nutrients.
Variable Case Control P valuea

Energy (kcal/d) 3687±1263 3838±2450 0.96
Carbohydrate (g/d) 133±20 131±25 0.6
Protein (g/d) 37.56±7.8 34.05±7.4 0.02
Total fat (g/d) 34.63±12.41 38.22±10.05 0.72
Dietary fiber (g/d) 7.35±3.88 7.28±3.39 0.919
Caffeine (mg/d) 8.84±12.33 3.28±9.13 0.001
Vitamin A(RAE) 615.47±705.16 1039.31±942.86 0.01
Vitamin E (mg/d) 3.52±2.21 4.97±5.91 0.365
Vitamin C (mg/d) 39.79±36.96 50.99±45.13 0.159
Thiamine(mg/d) 0.78±0.29 0.79±0.29 0.49
Riboflavin (mg/d) 0.78±0.57 0.60±0.26 0.024
Niacin (mg/d) 9.28±5.74 10.14±3.74 0.009
Pyridoxine (mg/d) 2.51±13.34 0.67±0.30 0.731
Folate (mcg/d) 111.99±78.75 134.60±248.76 0.926
Cobalamin (mcg/d) 1.68±1.26 1.37±0.82 0.320
Calcium (mg/d) 350.94±133.53 338.10±179.84 0.320
Iron (mg/d) 15.34±59.20 9.15±3.95 0.002
Zinc (mg/d) 4.20±2.73 4.09±1.82 0.432
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we examined was more effective (24). Another study 
in adults with epilepsy revealed high carbohydrate 
and protein intakes among this group compared 
with dietary reference intakes (DRIs) (25). A similar 
finding has been observed in another study. More 
protein intake in the present study is related to more 
meat consumption (26).

Caffeine consumption by children with epilepsy 
in our study was more than healthy children in the 
control group. Unlike the present study, in adults, 
less coffee consumption was reported in comparison 
to healthy subjects (23). Previous studies have 
suggested that the intake of coffee may intensify 
seizure occurrences in some patients that is linked 
to its effects on the central nervous system (27, 
28). Nonetheless, caffeine is not currently viewed 
as a trigger for seizures (29). Those suffering from 
epilepsy may be utilizing higher levels of caffeine 
to alleviate the sedative properties associated with 
antiepileptic medications (22).

The results of our investigation demonstrated that 
riboflavin and iron intake was significantly greater 
among children with epilepsy, while their intake 
of vitamin A and niacin was notably lower than 
that of their healthy peers. A similar study showed 
a significant lower intake of vitamins A, E, and 
B-12, riboflavin, niacin, pyridoxine, folate, calcium, 
magnesium, phosphorus, zinc, selenium and copper 
in children with intractable epilepsy in comparison 
to healthy children (24). According to the findings 
of Bertoli and colleagues, children with refractory 
epilepsy demonstrated insufficient levels of intake 
for calcium, iron, and zinc (17). 

Inadequate intake of potassium, magnesium, 
vitamins C, E and B12, niacin and folate as well as 
suboptimal intake of vitamin A, thiamin, pyridoxine, 
zinc, and calcium was demonstrated among adults 
with epilepsy (26). Findings from a study grounded 
in the National Health and Nutrition Examination 
Survey (NHANES) suggest that salad eaters 
demonstrate improved consumption of vitamins 
C and E, folic acid, and carotenoids compared to 
non-consumers (30). Perhaps the reason for the 
difference in the results of the studies related to 
the consumption of vegetables and meat is more in 
the children studied. The strength of our work was 
its population-based methodology. The limitation 
of this study was the lack of possibility to assess 
micronutrients levels in serum and comparing 
children with controlled and uncontrolled epilepsy 
patients to provide a better understanding of the role 
of nutrients intake in seizure control.

Conclusion
Children with epilepsy were shown to have 

lower intakes of fats, vitamin A, and niacin when 
compared to their healthy peers. This research 
emphasized the need for healthcare professionals for 
these children to recognize the decline in nutrient 
intake and educate families on the importance of 
a balanced diet, while considering vitamin and 
mineral supplementation as necessary too.
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