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ABSTRACT 
Background: All over the world, increasing interest was directed to epilepsy as one of the most 
prevalent neurological chronic diseases. Socioeconomic status (SES) and dietary habits play a pivotal 
role in epilepsy prevalence and management. Aim of study was to highlight the relationship between 
SES and dietary habits of patients with epilepsy and its frequency and/or control. Methods: Across-
sectional descriptive study involved 123 patients recruited by convenience from the Epilepsy Clinic of 
the Neurology Department at Kasr Al-Ainy Hospital, Cairo University, Egypt. The sample consisted 
of patients of both genders (80 males and 43 females) aged ≥ 18 years, who had been diagnosed with 
epilepsy for at least one year. The studied variables included socio-demographic characteristics and 
dietary habits. Results: Results shows that two thirds of all patients (65%) were male. Patients were 
aged between 18 and 65 years (mean: 30.3, SD: 10.45) and revealed statistically significant 
differences between subjects with controlled and uncontrolled epilepsy in both education which 
(65%) They had secondary education or above in the control group and total socioeconomic levels 
where more than half of them (57.8%) were low socioeconomic levels in uncontrol group. As for 
dietary habits shows revealed statistically significant differences between subjects with controlled and 
uncontrolled epilepsy in Presence of unhealthy food at home (95%) in uncontrol group and Appetite 
(30%) good appetite in control group (P-values = 0.007  and 0.043 respectively), and a reverse 
statistically significant correlation was found between the frequency of seizures and appetite, 
frequency of salad eating and a number of glasses of water/day (P-values = 0.001,=0.001  and 0.002 
respectively) . In contrast, frequency of seizure attacks was positively correlated with eating unhealthy 
food, frequency of fast food eating and consumption of sugar (P-values = 0.001) for all. According to 
these findings, increasing socioeconomic status level and dietary behavior modification are 
recommended in order to improve the health status of hospitalized patients with epilepsy. 
 
Keywords: Food habits, Income, Education, Seizure’s frequency. 

 
1. Introduction 

All over the world, increasing interest was directed to epilepsy as one of the most prevalent 
neurological chronic diseases with a prevalence of approximately 0.4 to 1%; which affects people of 
all ages and races, and both genders (Kobow & Blümcke, 2018; World health organization, 2019). In 
Egypt,  the childhood and adolescence epilepsy (children < 18 years) is 9.7/1000 (Farghaly  et al.,  
2018). On the other hand, the estimated direct costs of epilepsy were found to be approximately $28 
billion per year, i.e. it is associated with a substantial economic burden a significant portion of which 
can be attributed to increases in all-cause costs related to uncontrolled epilepsy  (Begley & Durgin, 
2015; Chen  et al.,  2013).  

Physiologically, epilepsy is a condition in which a person has recurrent seizures; a seizure is 
defined as a disorderly, abnormal discharging of the brain's nerve cells, resulting in a temporary 
disturbance of sensory, motor, or mental function (Zhou & Li, 2020). Epilepsy is considered a cause 
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of many premature death circumstances and racial discrimination (Kutlu & Mülayim, 2016; Surges & 
Sander, 2012). 

There is a growing body of evidence implicating socioeconomic status (SES) as a risk factor for 
epilepsy in adults (Heaney et al., 2002; Hesdorffer et al., 2005). Hesdorffer et al., (2005) found an 
association between epilepsy and SES among adults, but not among children, suggesting a cumulative 
effect of SES on risk for epilepsy. Socioeconomic factors may influence the risk of the disease in 
many ways. For example, exposure to harmful agents may be related to occupational, residential, and 
lifestyle factors, which may depend on SES (Frigerio et al., 2005). Generally, apart from the negative 
impact of disease and treatment in the epilepsy population, issues on the influence of socio-
demographic characteristics such as ethnicity and income on health status are deemed crucial in 
current efforts to advance health outcome measurement (Olson et al., 2004). 

On the other hand, quality of life impairments is common in patients with epilepsy, especially 
due to the high prevalence of comorbidities such as type II diabetes mellitus, hypercholesterolemia, 
arterial hypertension, stroke and cancer in this population (Elliot  et al.,  2009). Previous reports 
indicate that nutrition and eating habits play a pivotal role in epilepsy prevalence and management. 
The interaction between food and antiepileptic drugs causes many disorders such as bone diseases 
resulting from poor vitamin D metabolism (Ahmad  et al.,  2012), in addition to zinc and copper 
deficiency (Soltani  et al.,  2016), and selenium deficiency which is one of the most important 
antioxidants (Castro-Gago  et al.,  2011). In general, few studies have addressed the eating habits of 
patients with epilepsy (Amari et al., 2007; Dekker et al., 2010). 

 There is a lack of population-based data on the association between socioeconomic factors and 
dietary habits on a hand and epilepsy control on the other hand. So, the object of the current study was 
to increase insight into this association in hospitalized epileptic Egyptian patients.  
 

2. Subjects and Methods 
The present study was a cross-sectional descriptive trial that involved 123 patients recruited by 

convenience from the Epilepsy Clinic of the Neurology Department at Kasr Al Ainy Hospital, Cairo 
University, Egypt. The sample size was identified according to Thompson (2012). It consisted of 
patients of both genders (80 males and 43 females) aged ≥ 18 years, who had been diagnosed with 
epilepsy for at least one year by a neurology physician. Before participating in the study, the protocol 
was fully explained to the patients and their informed consent was obtained. The following exclusion 
criteria were applied: pregnancy or lactation at the time of the study and presence of other 
neurological diseases which impaired cognitive functioning. Data were collected from June 2019 until 
April 2021. The study sample fulfilled the  International League Against Epilepsy (ILAE) criteria of 
epilepsy withering controlled or uncontrolled patients (Prognosis, 1993), as a patient with epilepsy is 
classified as controlled if he did not have a seizure for the last 12 months(Fernandez  et al.,  2015). An 
individually face to face interview was carried out with patients and each interview took about 45-60 
minutes. 

Socio-demographics characteristics were evaluated by the valid and reliable socio-demographic 
scale for health research in Egypt. 

This scale has seven domains with a total score 84 and it classifies patients into four sections 
including a low, low, moderate, and high level of SES. It contains information on the level of 
education, employment status, culture, place of residence, family property, the number of children 
receiving education, to what extent income meets the needs of the family, the type of government 
support that the patient receives (El-Gilany  et al.,  2012). 

Dietary assessment was also done using a valid and reliable scale and questionnaire which 
showed a respectable reliability in assessing a patient's eating habits and identifying its attitudes 
towards food (Long and  Shannon, 1983; Reis  et al.,  2019). In general, the used questionnaires were 
developed in a systematic multistep method according to 

The obtained data were analyzed through Statistical Package for Social Sciences program 
(SPSS), version 22. Qualitative variables were expressed as percentages and association measures 
available within cross tabs are used as tests of independence between the categorical variables. χ2 test 
(chi-square) was used for comparison among proportions. Quantitative variables from normal 
distribution were expressed as mean ±SD. An independent t-test was used to compare between the 
two sample means and there are two assumptions underlying the analysis. The first is that the variable 
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is normally distributed. The second is that the standard deviation between individuals is the same in 
each group. Pearson’s correlation coefficient (r) has been also applied in this study between two 
quantities variables, while spearman correlation coefficient was applied for ordinal variables. P<0.05 
was adopted as the level of significance.  
 
3. Results 

According to ILAE criteria of epilepsy, about third of the participants (32.5%) were controlled, 
and two thirds (67.5%) were uncontrolled patients. The results of socio-demographic and dietary 
habits evaluation were as in the following tables: 

  
3.1. Demographic characteristics and socioeconomic level of subjects: 

Table (1) shows that two thirds of all patients (65%) were male. Patients were aged between 18 
and 65 years (mean: 30.3, SD: 10.45). More than half of all patients (54.5%) were married, whereas 
43.9% were single, and only 1.6% were divorced. Nearly half of the participants do not have offspring 
(50.4%), whereas 46.3 have offspring. On the other hand, 33.3% of participants have a secondary 
education and only 15.4% were graduates, versus 27.6 % were illiterate. At the same time, 37.4% of 
study participants had current paid employment, and 35.7% were unemployed and not looking for 
work because of their seizures, while 26.8% were students. Almost half of the participants (49.6%) 
also had a very low socioeconomic level, and 37.4% had a low socioeconomic level, while only 13% 
had a moderate socioeconomic level. 

 
Table 1: Description of sociodemographic characteristics of participants 

Variables (n=123) 
Age (years)   

Mean ± SD 30.33 ± 10.45 
Range 18.0 – 65.0 

 n % 
Gender   

Male 80 65.0% 
Female 43 35.0% 

Marital   
Single  54 43.9 
Married 67 54.5 
Divorced  2 1.6 

Offspring   
Yes  57 46.3 
Planning to  4 3.3 
No 62 50.4 

Education   
Illiterate  34 27.6 
Read & write  11 8.9 
Primary  6 4.9 
Preparatory 12 9.8 
Secondary 41 33.3 
University 19 15.4 

Occupation   
Working  46 37.4 
Not working  44 35.7 
Students 33 26.8 

Socioeconomic level    
Very low 61 49.6% 
Low 46 37.4% 
Moderate 16 13.0% 
High  0 0% 

 
Table (2) points to statistically significant differences between subjects with controlled epilepsy 

and uncontrolled epilepsy in both education and socioeconomic levels. The level of education was 
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higher in the group with controlled epilepsy than the uncontrolled group, as it was 40% for secondary 
education in the controlled group versus 30.1% in the uncontrolled group, and it was 25% for 
university education in the controlled group, while it was 10.8% in the uncontrolled group. On the 
other hand, the illiteracy rate in the uncontrolled group was 34.9% versus 12.5% in the controlled 
group. As for the socioeconomic level, it was noted that the percentage of participants with very low 
socioeconomic level was higher (57.8%) in the uncontrolled group than in the controlled group 
(32.5%). Conversely, the moderate level was 22.5% in the controlled group and 8.5% in the 
uncontrolled group. There were no statistically significant differences between participants with 
controlled epilepsy and those with uncontrolled epilepsy in age mean, gender, marital status, having 
offspring, and occupation. However, most of the participants in the uncontrolled group were females, 
married, and unemployed.  
 
Table 2: Comparison between controlled epileptics and uncontrolled epileptics regarding 

demographic characteristics and socioeconomic level  

Variables 
Controlled  

(n=40) 
Uncontrolled  

(n=83) 
Sig. test P 

Age     T  
Mean ± SD 28.6± 9.5 31.2± 10.9 -1.279 0.203 

Gender 
n % n % 

χ2  
    

Males 27 67.5% 53 63.9% 0.158 0.691 
Females 13 32.5% 30 36.1%   

Marital        
Single  19 47.5% 35 42.2% χ2  
Married 20 50.0% 47 56.6% 0.671 0.715 
Divorced  1 2.5% 1 1.2%   

Offspring       
Yes  19 47.5% 38 45.8% χ2  
Planning to  1 2.5% 3 3.6% 0.122 0.941 
No 20 50.0% 42 50.6%   

Education       
Illiterate  5 12.5% 29 34.9%   
Read & write  5 12.5% 6 7.2% χ2  
Primary  1 2.5% 5 6.0% 11.044 0.042* 
Preparatory 3 7.5% 9 10.8%   
Secondary 16 40.0% 25 30.1%   
University 10 25.0% 9 10.8%   

Occupation     χ2  
Working  16 40.0% 30 36.1% 0.171 0.679 
Not working  24 60.0% 53 63.9%   

Socioeconomic level       
Very low 
Low  
Moderate 
High  

13 
18 
9 
0 

32.5% 
45.0% 
22.5% 

0% 

48 
28 
7 
0 

57.8% 
33.7% 
8.5% 
0% 

χ2 
7.925 

0.019* 

* Statistically significant 

 
3.2. Dietary habits of subjects 

Table (3) indicates that there were statistically significant differences between controlled 
epileptics and uncontrolled epileptics in appetite, the presence of unhealthy foods in the home, and 
eating takeaway foods. The appetite was higher (30%) in controlled epileptics than in uncontrolled 
epileptics (12%). As a result, having extra meals or snacks was more obvious in controlled patients 
(15% and 77.5%, respectively) than in uncontrolled patients (6% and 71.1%, respectively). As for the 
presence of unhealthy foods in the home as well as eating takeaway foods, they were more prevalent 
among uncontrolled patients (22.5% and 20.4%, respectively) than among controlled patients (15% 
and 5%, respectively). In contrast, there were no significant differences between both groups of 
patients regarding the other dietary habits included in the used questionnaire, despite the high 
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prevalence of habits such as having breakfast as a main meal, taking salad at the beginning of the 
meals, having breakfast, missing meals especially dinner, drinking more water per day, drinking 
filtered water and eating fried food more than 5 times per week among controlled patients. In the 
same time, missing breakfast, drinking tap water, eating low salt and low-fat diet were prevalent 
among uncontrolled group.  
 
Table 3: Comparison between controlled epileptics and uncontrolled epileptics regarding dietary 

habits  
  Controlled(n=40) Uncontrolled (n=83) χ2 P 
  n % n %   
Presence of 
unhealthy food at 
home 

Usually 6 15.0% 19 22.5%   
Sometimes 22 55% 61 72.5% 9.965 0.007* 

Never 12 30.0% 4 5.0%   

Meals / day 

1 0 0.0% 2 2.4%   
2 20 50.0% 36 43.4% 4.726 0.193 
3 14 35.0% 40 48.2%   
4 6 15.0% 5 6.0%   

The main meal 
Breakfast 6 15.0% 6 7.2%   

Lunch 24 60.0% 48 57.8% 2.534 0.282 
Dinner 10 25.0% 29 34.9%   

Missing any meal 
Yes 28 70.0% 51 61.4%   
No 12 30.0% 32 38.6% 0.860 0.354 

If yes, which meal 
Breakfast 8 29.6% 23 42.6%   

Lunch 7 25.9% 15 27.8% 1.956 0.376 
Dinner 12 44.4% 16 29.6%   

Eating breakfast 
usually 

Yes 30 75.0% 56 67.5% 
0.728 0.394 

No 10 25.0% 27 32.5% 

Eating snacks 
Yes 31 77.5% 59 71.1% 

0.566 0.452 
No 9 22.5% 24 28.9% 

Eating takeaway 
food 

Usually 2 5.0% 17 20.4%   
Sometimes 16 40.0% 33 39.8% 6.089 0.043* 

Rarely 22 55.0% 33 39.8%   

Times for eating 
fried food 

Rarely 1 2.5% 2 2.4%   
Never 1 2.5% 1 1.2%   

Once/week 4 10.0% 18 21.7% 4.638 0.326 
3 times/week 10 25.0% 27 32.5%   

>5 times/week 24 60.0% 35 42.2%   

Begin the meal 
with salad 

Usually 8 20.0% 12 14.5%   
Sometimes 25 62.5% 50 60.2% 1.254 0.534 

Rarely 7 17.5% 21 25.3%   

Appetite 
Good 12 30.0% 10 12.0%   

Moderate 19 47.5% 49 59.0% 6.980 0.043* 
Bad 9 22.5% 24 28.9%   

Drinking water 
One shot 17 42.5% 40 48.2%   

Multiple shots 23 57.5% 43 51.8% 0.352 0.553 

Water glasses/day 

1 0 0.0% 2 2.4%   
2-3 11 27.5% 28 33.7%   
4-6 11 27.5% 29 34.9% 3.799 0.284 

7 or more 18 45.0% 24 28.9%   
Drinking tap or 
filtered water 

Tap water 22 55.0% 55 66.3%   
Filtered water 18 45.0% 28 33.7% 1.463 0.226 

Usually eat low 
salt diet 

Yes 7 17.5% 26 31.3%   
No 9 22.5% 22 26.5% 3.884 0.143 

To some extent 24 60.0% 35 42.2%   

Usually eat low fat 
diet 

Yes 25 62.5% 59 71.1%   
No 7 17.5% 8 9.6% 1.666 0.435 

To some extent 8 20.0% 16 19.3%   
* Statistically significant 
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Table (4) shows that there was a reverse and statistically significant correlation between 
appetite and recurrence of seizures. The higher the appetite, the lower the frequency of attacks. 
Similarly, there were negative correlations between the frequency of seizures and both frequency of 
salad eating and the number of glasses of water/day. In contrast, there were positive and statistically 
significant correlations between frequency of seizure attacks and eating unhealthy food, frequency of 
fast food eating and consumption of sugar.  
 
Table 4: Correlation between the dietary habits of the study sample and the frequency of seizures 

Correlation   Frequency of seizures 

 
r -0.374 
P 0.001* 
  

Availability of unhealthy food 
r 0.639 
P 0.001* 
  

Frequency of salad eating 
r -0.500 
P 0.001* 
  

 Fast food eating frequency 
 

r 0.354 
P 0.001* 
  

Number of teaspoons-full sugar 
r 0.470 
P 0.001* 
  

Number of glasses of water/day 
r -0.281 
P 0.002* 
  

                       * Statistically significant  

 
4. Discussion 

Several factors predispose individuals with epilepsy to chronic diseases. Some irregularities in 
the dietary habits, socioeconomic status (SES) of the adult epileptic population have been identified 
over time, but there is limited knowledge in this area, motivating further research. Therefore, the aim 
of this study was to evaluate patients with epilepsy in terms of dietary style and SES and correlate 
these factors with the disease control. Results indicated statistically significant differences between 
subjects with controlled epilepsy and uncontrolled epilepsy in both education and socioeconomic 
levels. The level of education was higher in the group with controlled epilepsy than the uncontrolled 
group. In line with this finding, Hesdorffer et al., (2005) concluded that low SES, indexed by low 
education or lack of home ownership, was a risk factor for epilepsy in adults, but not in children. 

A prospective study, using a composite measure of SES, concluded that low SES is a risk factor 
for the development of epilepsy (Heaney et al., 2002). In the same time, low SES patients had 
consistently higher use of the hospital emergency room and more visits to a general practitioner. They 
also had a greater likelihood of having uncontrolled seizures, drug-related side effects, to be 
stigmatized, and having a lower overall quality of life (Begley et al., 2011). 

There are clear correlations between epilepsy prevalence and indicators of socioeconomic 
deprivation on a population basis. Education and employment are the areas with the greatest disparity 
(Steer  et al.,  2014). People with epilepsy are more likely to live in socially and economically 
deprived areas and to be educationally disadvantaged (Kokkonen et al., 1997; Hesodorffer et al., 
2005). This relationship, which is common to chronic physical conditions and psychiatric ill health, is 
exaggerated in epilepsy. People with epilepsy are ineligible to join certain professions and are 
explicitly and implicitly discriminated against in the workplace. Although some people with epilepsy 
also have comorbid learning difficulties, epilepsy itself, repeated hospitalization, and antiepileptic 
medication can impede educational attainment (Heaney et al., 2002). Contrary to the present findings, 
an incident case–control study found no difference in SES between cases and controls (Forsgren and 
Nystrom, 1990).   

The present findings also confirmed no statistically significant differences between controlled 
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epileptics and uncontrolled epileptics in age mean, gender, marital status, having offspring, and 
occupation. However, most of the participants in the uncontrolled group were females, married, and 
unemployed. In agreement, Tlusta  et al., (2009) did not find any association with gender, age at onset 
of epilepsy, and systemic comorbidity.  

Present findings related to dietary habits indicated a reverse and statistically significant 
correlation between appetite and recurrence of seizures. Increasing appetite and hence weight gain 
may be side effects of a number of medications used to treat epilepsy like valproic acid, pregabalin, 
gabapentin, and carbamazepine (Luef  et al.,  2003;  Ikeda  et al.,  2018; Fantinati  et al.,  2020; Lampl  
et al.,  1991).  

Like appetite, there were negative correlations between the frequency of seizures and both 
frequency of salad eating at the beginning of meals and number of glasses of water/day. In general, 
salad dish is the main source of vitamin C in daily meals. It is a major antioxidant as well as a 
neurotransmission regulator (Tome Ada et al., 2010; Harrison and May, 2009). Several animal studies 
have demonstrated the anticonvulsive effects of vitamin C, which were seen via the reduction of 
oxidative stress regardless of model systems (Simeone et al., 2014; Gonzalez-Ramirez et al., 2010). 
However, even with supporting evidence that patients with epilepsy have shown reduced levels of 
serum vitamin C (Das et al., 2019), no clinical study reporting on the efficacy of vitamin C 
interventions in epilepsy exists. 

The effect of water intake frequency on seizures is mediated by its effect on electrolyte levels in 
the blood, especially sodium. While hyponatremia is often the cause of seizures or status epilepticus, 
hypernatremia is more likely to be the consequence of convulsive seizure activity (especially 
generalized tonic-clonic seizures). Both hyponatremia and hypernatremia are mainly prevented 
through drinking a moderate amount of water (Nardone  et al., 2016). Although the present findings 
revealed that the number of water glasses per day is negatively correlated with seizures frequency, the 
maximum amount used by the study sample did not exceed the optimal range of daily water intake, 
i.e. 7 or more water glasses per day is not excessive or few amount.  

In contrast, the present results demonstrated positive and statistically significant correlations 
between frequency of seizure attacks and eating unhealthy food, frequency of fast food eating, and 
consumption of sugar. Undoubtedly, unhealthy and fast foods include various components that trigger 
diseases including neurological diseases. The most important are being salt, soft and energy drinks, 
glutamate, aspartame, etc. In harmony with these findings, Elliott et al., (2008) reported that persons 
with a history of epilepsy in the 2005 CHIS report walk more for transportation, drink more soda, and 
eat less salad than the no epilepsy population. The adolescent portion of the CHIS found that 66% of 
California teens consume soda daily, 48% consume fast food, and only 25% eat five or more servings 
of fruits and vegetables each day. Accordingly, persons with a history of epilepsy may continue some 
poor dietary habits into adulthood.  

Through its hypernatremia effect, excessive salt intake can trigger seizures attack. As for 
caffeine, found in soft and energy drinks, several case reports have suggested caffeine to trigger 
seizures in people with epilepsy. Seizures were either found to occur after the intake of unusually high 
(toxic) caffeine doses or after prolonged periods of caffeine intake (Babu et al., 2011; Mackow et al., 
2016). Several food additives have been found to trigger seizures. Among them, mono-sodium 
glutamate appeared to exacerbate seizures in children (Shovic et al., 1997). Moreover, Grand mal 
seizures have occurred after consumption of aspartame by people who had no prior history of epilepsy 
(Walton, 1986).   

Increased sugar intake is the direct dietary risk factor of hyperglycemia Clinical studies showed 
that adults with hyperglycemia have an increased predisposition to experiencing seizures. 
Experimental studies, both in vivo and in vitro, suggest that a threshold glucose concentration is 
necessary to support synaptic transmission. Conversely, it appears that elevated extracellular glucose 
is associated with neuronal hyperexcitability, indicating that glucose balance is necessary for normal 
neurotransmission. The importance of glucose balance has been identified in studies demonstrating 
that hyperglycemia exacerbates ischemia-induced brain damage, whereas fasting-induced 
hypoglycemia protects against this neurotoxicity (Stafstrom, 2003). 
 
5. Conclusion 

Low SES and bad dietary habits are prevalent among uncontrolled hospitalized epileptic 
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patients. Increasing socioeconomic status level and dietary behavior modification are recommended in 
order to improve the health status of hospitalized patients with epilepsy. 
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