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Abstract

Background: Various therapeutic modalities, such as pharma-
cotherapy, the ketogenic diet, and surgical interventions, are in-
dicated in the management of epilepsy. The awareness of health 
professionals regarding the utility of each modality varies from 
one country to another, influenced by knowledge and continuous 
education. This study aims to evaluate the familiarity of health pro-
fessionals operating in the Eastern Mediterranean Region (EMR) 
countries with the therapeutic modalities employed in managing 
epilepsy.

Methods: Health professionals, including general practitioners, 
neurophysiologists, pediatricians, neurosurgeons, psychiatrists, 
and psychologists, working in the EMR, were invited to participate 
in an online questionnaire survey. The questionnaire, distributed 
via Google Forms, comprised categorized questions addressing 
therapeutic modalities relevant to their expertise.

Results: Approximately 78.9% of health professionals believed 
that epilepsy is a treatable condition, with 96.2% considering 
pharmacological intervention as a specific approach for its man-
agement. Additionally, 42.6% believed that dietary manipulation 
could be beneficial for patients. A notable finding was a low level of 
knowledge observed in over 90% of health professionals regarding 
certain Antiseizure Medications (ASMs) indicated for specific types 
of epilepsy. Additionally, neurophysiologists exhibited a high mean 
level of knowledge concerning the number of ASMs administered.

Conclusion: Health professionals exhibited a low level of knowl-
edge regarding the treatment modalities for epilepsy. Consequent-
ly, there is a need for comprehensive programs to enhance the 
awareness of professionals who manage patients with epilepsy.

Keywords: EMR; Epilepsy; Health professionals; Ketogenic diet; 
Knowledge; Treatment.

Abbreviations: ASMs: Antiseizure Medications; EMR: Eastern 
Mediterranean Region; ILAE-EMR: International League Against 
Epilepsy-Eastern Mediterranean Region; KSA: Kingdom of Saudi 
Arabia; SD: Standard Deviation; UAE: United Arab Emirates.
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Introduction

Epilepsy is a chronic disease that manifests as recurrent un-
provoked seizures [1]. Most clinicians believe that the progno-
sis of epilepsy relates to seizure cessation upon treatment [2]. 
Therapeutic approaches include non-pharmacological, pharma-
cological, and surgical interventions [1,2]. The ketogenic diet is 
a non-pharmacological therapy for epilepsy [3], providing an ef-
ficacy index of 13% with patients showing >50% seizure reduc-
tion [4]. Additionally, the ketogenic diet in its two forms, the 
classical and modified Atkin diet, exhibits an anticonvulsant ef-
fect and is effective in myoclonic epilepsy, and generalized drug-
resistant epilepsy [5]. 

Carbamazepine is the drug of first choice for focal epilepsy 
in many countries [6], followed by zonisamide [7] and lamotrig-
ine [8]. Levetiracetam is preferred in elderly patients due to its 
tolerability [9]. Recently, new brands of antiepileptic agents or 
Antiseizure Medications (ASMs) have been authorized for the 
treatment of childhood-onset epilepsy syndromes, including 
genetic epilepsy [10]. These include stiripentol (a gamma-ami-
nobutyric acid receptor-A modulator), cannabidiol (a cannabis 
derivative), and fenfluramine (an amphetamine derivative) [11]. 
Surgical treatment is beneficial in pediatric patients, particularly 
when performed early, as it improves cognitive outcomes and 
the quality of life [12]; however, it poses significant concerns in 
the management of refractory epilepsy [13]. 

The choice of treatment for epilepsy is influenced by various 
factors, including the frequency and severity of seizures, the 
patient’s age, overall health, and medical history. Therefore, 
identifying the specific type of epilepsy and documenting the 
adverse effects of ASMs experienced by patients is crucial in 
its treatment. Conversely, studies indicate that health profes-
sionals either lack awareness of adverse reactions to ASMs or 
have poor knowledge about dispensing ASMs, considering vital 
aspects like drug interactions, prescription to pregnant women 
with epilepsy, and pharmacokinetic profiles of ASMs [14,15].

This study aims to assess the awareness of health profession-
als regarding the treatment modalities for managing epilepsy, 
focusing on pharmacotherapy, the ketogenic diet, and surgical 
intervention in the Eastern Mediterranean Region (EMR) coun-
tries.

Materials and Methods

Design

A cross-sectional survey was conducted using an online 
questionnaire, created with Google Forms, and was distributed 
to medical health professionals residing in the Asian and African 
countries of the EMR.

Participants

Medical professionals residing in the EMR countries were 
recruited from the community through an online survey. To fa-
cilitate statistical analysis, they were categorized based on their 
working locations into Asian and African EMR countries, consid-
ering the limited number of respondents in some countries. The 
inclusion criteria required all participants to have an academic 
degree in medical science. Additionally, they were grouped 
‎according to their ‎affiliations such as general practitioners, 
neurophysiologists, neurosurgeons, ‎pediatricians, ‎psychiatrists, 
and psychologists.

Materials

The questions comprised information regarding their gen-
der, residency, medical professional category, and location. The 
questionnaire helped to collate participants’ opinions on man-
aging epilepsy, covering aspects such as treatability, therapeutic 
approaches, commonly used ASMs, and types of diet that are 
beneficial in epilepsy.

Statistical Analysis

The sample size was determined using the G*Power soft-
ware, version 3.1, a freely accessible online program. This soft-
ware facilitates sample size and power calculations for various 
statistical methods. Statistical comparisons were conducted 
using the Chi-square test, Fisher’s exact probability test, and 
the difference between proportions test. The analyses were 
performed using the Excel-10 software program (Microsoft Cor-
poration, Redmond, Washington, USA). The significance level 
(p-value) assumed for all tests was ≤0.05. The results are pre-
sented as number (percentage [%]), median (interquartile range 
[Q1-Q3]), and mean (Standard Deviation [SD]) as applicable.

Ethical Approval

The study is observational and non-interventional, conduct-
ed in multiple countries in the EMR. Most of these countries do 
not mandate ‘ethical approval’ for this type of research. The ex-
ecutive committee of the International League Against Epilep-
sy-Eastern Mediterranean Region (ILAE-EMR) has certified the 
project titled “Navigating Epilepsy Care: Assessing Therapeutic 
Approaches Among Health Professionals in Eastern Mediterra-
nean Countries.” 

Results

Participant Demographics

A total of 418 participants from countries in the EMR re-
sponded to the survey. The distribution included Algeria (n=1), 
Bahrain (n=75), Egypt (n=53), Iraq (n=40), Jordan (n=3), the 
Kingdom of Saudi Arabia (KSA) (n=8), Kuwait (n=2), Libya (n=17), 
Morocco (n=28), Qatar (n=72), Sudan (n=69), Tunisia (n=27), the 
United Arab Emirates (UAE) (n=2), and Yemen (n=21) (Figure 1). 
Among the respondents, 62.4% were females, and 37.6% were 
males. Based on their countries of residency, 46.7% were from 
Africa, and 53.3% were from Asia.

Figure 1: Distribution of survey respondents in the EMR countries. 
‎Health professionals from Algeria, ‎Bahrain, Egypt, Iraq, Jordan, 
the Kingdom of Saudi Arabia (KSA), ‎Kuwait, Libya, Morocco, Qatar, 
Sudan, Tunisia, ‎the United Arab Emirates (UAE), and Yemen par-
ticipated in the online survey. The data are arranged in descending 
order.
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The majority were general practitioners (67.7%), followed 
by psychiatrists (8.6%), neurophysiologists, and pediatricians 
(8.1% each). In terms of healthcare levels, approximately 50.5% 
were from tertiary healthcare, 19.4% from primary healthcare, 
and 17.8% from secondary healthcare. Around 83.7% of the 
health professionals reported treating 1-50 patients per month 
(Table 1).

Survey Analysis

Approximately one-fourth of the health professionals be-
lieved epilepsy to be an untreatable disease (Table 1). This belief 
significantly correlates with the practices of these professionals. 
Some health professionals practicing in secondary healthcare 
levels (28.4%) and private clinics (19.5%) held the view that epi-
lepsy is untreatable compared to their counterparts. Notably, a 
considerable proportion of health professionals (78.9%) dealing 
with a higher number of epileptic patients believed that epi-
lepsy is a treatable disease. However, no significant differences 
were observed in terms of sex, health profession, and country 
of residence regarding the belief in the treatability of epilepsy 
(Table 1).

Among the respondents, 44.3% expressed a positive belief 
in the utility of the ketogenic diet for managing epilepsy. On 
the other hand, 42.7% were ignorant about specific diets and 
36.8% had no idea how diet can help people with epilepsy. Ap-
proximately 96.2% believed in the efficacy of specific drugs for 
epilepsy management (Table 2). 

In this regard, over half of the health professionals showed 
awareness of particular ASMs, including valproic acid, carbam-
azepine, phenytoin, lamotrigine, levetiracetam, and phenobar-
bitone (Table 3). Specifically, 33.3% were knowledgeable about 
5-8 ASMs used in epilepsy management (Figure 2). 

In contrast, less than 10% seemed familiar with zonisamide 
and rufinamide as ASMs. Surprisingly, among the list of 16 
ASMs, neurophysiologists were acquainted with an average of 
10.4 drugs, while psychologists and pediatricians exhibited the 
least knowledge regarding these drugs (Table 4).

Table 1: Characteristics of medical professionals believing in the treatability of epilepsy.
Determinants Treatable n (%) Non-treatable n (%) Do not know p-value

Sex

Female (n=261) 203 (77.8) 43 (16.5) 15 (5.7)

0.710Male (n=157) 124 (79.0) 29 (18.5) 4 (2.5)

Countries of residency

Africa (n=195) 145(74.4) 39 (20.0) 11(5.6)

0.130Asia (n=223) 182 (81.6) 33 (14.8) 8 (3.6)

Profession

General practitioner (n=283) 215 (76.0) 57 (20.1) 11(3.9)

0.193

Neurophysiologist (n=34) 30 (88.2) 4 (11.8) 0 (0.0)

Neurosurgeon (n=21) 18 (85.7) 2 (9.5) 1 (4.8)

Pediatrician (n=34) 31 (91.2) 2 (6.5) 1 (2.9)

Psychiatrist (n=36) 29 (80.6) 7 (19.4) 0 (0.0)

Psychologist (n=10) 4 (40.0) 0 (0.0) 6 (60.0)

Healthcare levels

Primary (n=81) 67 (82.7) 11(13.6) 3 (3.7)

<0.001

Secondary (n=74) 51 (68.9) 21(28.4) 2 (2.7)

Tertiary (n=211) 171(81.1) 33 (15.6) 7 (3.3)

Military medical services (n=5) 5 (100.0) 0 (0.0) 0 (0.0)

Non-government organization (n=11) 7 (63.6) 0 (0.0) 4 (36.4)

Private clinics (n=36) 26 (72.2) 7 (19.5) 3 (8.3)

Number of patients per month

0 (n=41) 28 (68.3) 7 (17.1) 5 (12.2) <0.001

1-50 (n=350) 276 (78.9) 62 (17.7) 12 (3.4) <0.001

51-100 (n=20) 17 (85.0) 2 (10.0) 1(5.0) <0.001

>10 (n=7) 6 (85.7) 1(14.3) 0 (0.0) <0.001

p-value was calculated by using Chi-square and Fisher exact probability tests for categorized data.
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Discussion

Several studies conducted on the general population high-
light a pervasive lack of knowledge about epilepsy management 
policies [16-18]. One such study conducted in Moscow showed 
that only 38% of the participants believed epilepsy to be a cur-
able disease [17] Contrary to this, our study revealed that less 
than 20% of health professionals working in secondary health-
care or private clinics perceived epilepsy to be an untreatable 
health condition. This could be due to our study population 
comprising medical practitioners with a better understanding of 
the condition. Although most respondents in our study believed 
that epilepsy is a treatable disease, no direct correlation was 
found between the positive responses and the number of epi-
leptic patients managed. This observation may stem from the 
limited knowledge of health professionals in patient manage-
ment or the patients’ non-adherence to therapeutic regimens 
[18]. Moreover, they exhibited a lack of awareness regarding 
treatment modalities in epilepsy management.

In this study, approximately 46.2% believed that diet could 
aid epileptic patients, and 44.3% thought the ketogenic diet 
might be beneficial though reports regarding these effects 
are controversial [19]. A recent review highlighting the impor-
tance of using a ketogenic diet in its available four types, in the 
management of refractory epilepsy, showed it to be highly ef-
fective in seizure reduction [3]. Typically, a significant propor-
tion (96.2%) believed that pharmacotherapy is the sole avenue 
for managing epilepsy, with less than 1% acknowledging vagal 
nerve stimulation, complementary medicines, and pediatric 
surgery as alternative management options. Vagal nerve stimu-
lation is a neuromodulation through surgical intervention that is 
implicated in refractory epilepsy [20]. Surgical interventions are 
particularly important in the management of certain epilepsies, 
such as temporal lobe epilepsy [21], and there is no clinical-
based evidence of using herbal medicines in the management 
of epilepsy [22]. Overall, the health professionals participating 
in this study seemed unaware of the surgical modalities in epi-
lepsy management.

Additionally, the respondents demonstrated variable aware-
ness towards specific antiepileptic medications (Table 3). Less 
than 10% were aware that tiagabine, lacosamide, zonisamide, 
and rufinamide are antiseizure drugs. This suggests a lack of fa-
miliarity with refractory epilepsy, status epilepticus, and epilep-
sy comorbidities, where these drugs are particularly important 
[23-26]. This gap clarifies the importance of scientific programs 
aimed at expanding knowledge and fostering positive attitudes 
toward pharmacotherapy and other allied approaches among 
general practitioners, pediatricians, and psychologists involved 
in the management of epilepsy. Notably, neurophysiologists ex-
hibited greater familiarity with ASMs compared to other health 
professionals (Table 4). Therefore, this study highlights the lack 
of comprehensive programs aimed at enhancing the awareness 

Table 2: Response of medical professionals to drug and diet Specifica-
tions in the management of epilepsy.

Determinants Respondents n (%)

Therapeutic approaches

Specific drugs (Anti-epileptics) 402(96.2)

Vagal nerve stimulation 3(0.7)

Complementary medicine 2(0.5)

Surgery 2(0.5)

Not aware of the treatment 9(2.1)

Can diet help people with epilepsy?

Yes 178(42.6)

No 86(20.6)

No idea 154(36.8)

Types of diet

Ketogenic diet 79(44.3)

Low carbohydrate 6(3.4)

Glycine free diet 4(2.2)

Vegetable and fruits 3(1.7)

Gluten-free diet 1(0.6)

Others 9(5.1)

No idea about specific diet 76(42.7)

Figure 2: Awareness of the survey respondents assessed on the 
number of ASMs known to them. The health professionals were 
grouped into Class 0, Class ‎‎1-4, Class 5-8, Class 9-12, and Class 13-
16 based on their knowledge of the 16 ASMs listed in Table 3.

Table 3: Frequency of awareness among medical professionals regard-
ing specific ASMs.

Sl. No. Generic name Respondents n (%)

1 Valproic acid 320(76.6)

2 Carbamazepine 295(70.6)

3 Phenytoin 269(64.4)

4 Lamotrigine 260(62.2)

5 Levetiracetam 236(56.5)

6 Phenobarbital 234(56.0)

7 Benzodiazepine 193(46.2)

8 Topiramate 177(42.3)

9 Gabapentin 167(40.0)

10 Oxcarbazepine 160(38.3)

11 Pregabalin 131(31.3)

12 Eslicarbazepine 48(11.5)

13 Tiagabine 45(10.8)

14 Lacosamide 43(10.3)

15 Zonisamide 41(9.8)

16 Rufinamide 4(0.96)

Table 4: Statistical evaluation of the awareness among medical 
professionals regarding 16 ASMs.

Professions Mean (SD) Median (Q1-Q3)

General practitioner 7.22(3.27) 7.0(5.0-10.0)

Neurophysiologist 10.41(3.91) 10.0(6.5-14.0)

Neurosurgeon 8.8(3.50) 7.5(6.25-11.75)

Pediatrician 7.19(3.32) 7.0(4.0-9.5)

Psychiatric 8.56(2.92) 9.0(6-10.0)

Psychologist 5.67(5.51) 3.0(2.0-12)
The results are expressed as mean (standard deviation) and median (interquar-
tile range) as applicable.
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of health professionals. The results also underscore the signifi-
cance of introducing educational initiatives to improve under-
standing and attitudes regarding pharmacotherapy and related 
strategies in epilepsy management.

The strength of this study lies in the questionnaire items, 
which encompassed various therapeutic modalities for manag-
ing different types of epilepsies and involved different catego-
ries of health professionals who manage patients with epilepsy. 

Despite providing valuable insights, this study has a few limi-
tations, including a small sample size within health professional 
categories and potential bias associated with online surveys. 
Self-reporting may introduce social desirability bias, and the 
cross-sectional nature limits dynamic understanding. The ques-
tionnaire, while comprehensive, may not capture nuanced as-
pects of epilepsy management. Future research should address 
these limitations with larger, diverse samples, mixed-methods 
approach, and longitudinal designs.

Conclusion

A notable lack of knowledge prevailed among health pro-
fessionals regarding pharmacotherapy and other therapeutic 
modalities in epilepsy management as observed in this study. 
These findings necessitate the need for comprehensive train-
ing courses for health professionals who deal with patients with 
epilepsy across various healthcare levels. 
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