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Abstract

Background: Epilepsy is a prevalent neurological disorder, but data on its characteristics and regional variations are scarce in
many parts of the world. This study focuses on Dhamar Governorate, Yemen, a region lacking sufficient information about epilepsy.
Understanding the prevalence, age-of-onset patterns, gender distribution, and treatment practices for epilepsy in this area is crucial for
improving public health efforts.

Objectives: This study aimed to investigate the prevalence, age-of-onset patterns, gender distribution, and treatment practices for
epilepsy in this region.

Methods: This retrospective cross-sectional study analyzed medical records of patients attending General Dhamar Hospital from 2020-
2023. Data on age, gender, residence, epilepsy duration, type, and treatment were collected and analyzed using Statistical Package for
Social Sciences (SPSS). Ethical approval was obtained from Thamar University Medical Ethics Committee (TUMEC). Informed consent
was waived due to the retrospective nature of the study, but data confidentiality was assured.

Results: The study revealed an age-specific prevalence pattern, with the highest concentration of cases (46.1%) in the 20-40- year age
group. Males exhibited a higher prevalence (56%) compared to females (44%). Regarding onset, a two-peak pattern emerged, with
childhood (44.9%) and adolescence (24.8%) carrying the highest burdens. Geographically, the prevalence varied significantly, with
Dhamar City, Ans, Al-Hada, and Maghirib Ans showing the highest rates. Carbamazepine was the most commonly used medication
(74.8%), followed by sodium valproate (19.6%).

Conclusion: Epilepsy is a significant public health concern in Dhamar Governorate, with substantial geographical variations observed.
The study highlights potential influences of age, gender, and geographical factors on epilepsy prevalence and treatment patterns.
Further investigation is warranted to explore the underlying causes of these disparities and optimize treatment strategies in the region.

1. Introduction

Epilepsy is a chronic condition affecting the nervous system, where
the brain shows an ongoing predisposition to generate seizures.
seizure occurring at least 24 hours apart, after a single seizure
with a high probability of recurrence, or through recognition of
an epilepsy syndrome. It occurs in any age of life and affects all
aspect of patent life that goes behind the medical aspect as social,
behavioural, economic notonly for patients butalso for their families
[1,2]. 70 million people in the word are affected by epilepsy, (>
80%) of them live in middle and low countries [3,4]. The diagnosis
of seizures depends mainly on detailed history taking from patient
and available witnesses who observed the events. During the events

of epilepsy, the presence of Electroencephalography (EEG) With
defined (i.e., abnormal, repetitive, rhythmic activity with a discrete
onset and termination) serves as conformation of diagnosis [5].
Even so, the lack of such electrographic findings cannot roll out
the diagnosis. Management of epilepsy is almost always multiple
intervention, such as treatment of underlying etiology, avoidance
of precipitating factors, prevent of recurrent seizures through
prophylactic therapy with antiepileptic medications or surgery, and
addressing psychological and social issues [6].

According to the latest WHO data (2020), epilepsy-related deaths
in Yemen reached 539, accounting for 0.35% of total deaths [7]. The
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incidence and prevalence of epilepsy vary widely across the world.
Studies suggest that prevalence rates in developing countries can
be several times higher than those in developed countries [8-11].
Reliable prevalence estimates are crucial for assessing the burden
of epilepsy and developing targeted public health interventions.
For example, a meta-analysis in India revealed higher incidence
rates (60.0 per 100,000 person-years) compared to developed
countries, where the age-adjusted incidence ranges from 24-53
per 100,000 person-years [12]. The prevalence and incidence
of childhood epilepsy also vary significantly by geographical
and socioeconomic factors, emphasizing the need for region-
specific strategies to address this burden [13,14]. Confirming the
relatively low incidence rates reported in some Asian countries
requires rigorous, population-based prospective studies [15].
Despite its devastating impact, epilepsy continues to receive
insufficient attention from the public health community. Assessing
seizure control and identifying associated factors are essential
to improve treatment strategies and enhance patients’ quality of
life. Therefore, this study aims to determine the prevalence and
associated factors of uncontrolled seizures among people with
epilepsy receiving anti-epileptic drug therapy in Comprehensive
Specialized Hospitals in Dhamar, Yemen.

2. Materials and Methods

2.1. Study Design and Setting

This retrospective cross-sectional study was conducted at General
Dhamar Hospital, located in Dhamar Governorate, Yemen.
General Dhamar Hospital is a major referral center serving the city
of Dhamar and the surrounding rural areas. The hospital offers a
comprehensive range of medical services, including neurology,
internal medicine, and emergency care, and accepts patients from
across the governorate.

2.2. Study Population

The study population consisted of all patients diagnosed with
epilepsy who visited General Dhamar Hospital from January 1,
2020, to December 31, 2023. Patients were eligible if their medical

records included complete demographic and clinical information
relevant to the study variables. Those with incomplete medical
records, uncertain diagnoses, or missing essential data were
excluded from the analysis.

2.3. Data Collection

Data were obtained retrospectively from hospital medical records.
Extracted variables included patient age, sex, First-Seizure Onset,
place of residence (urban/rural), and treatment regimen. All data
were anonymized before analysis to maintain confidentiality.

2.4. Statistical Analysis

Data entry and statistical analyses were performed using
IBM SPSS Statistics, Version 26 (IBM Corp., Armonk, NY,
USA). Descriptive statistics were used to summarize the study
variables. Categorical variables were expressed as frequencies
and percentages, while continuous variables were summarized as
means * standard deviations (SD) or medians with interquartile
ranges (IQR), depending on data distribution.

2.5. Ethical Considerations

The study protocol was reviewed and approved by the Thamar
University Medical Ethics -Committee. As this was a retrospective
study based on anonymized medical records, the requirement for
informed consent was waived; however, patient confidentiality
was maintained throughout the study. All procedures adhered to
the principles outlined in the Declaration of Helsinki.

3. Results

3.1. General Characteristics of Patient

The total number of epilepsy cases in this study was 661. Table 1
and Figure 1 show the gender-and-age-specific and prevalence of
active epilepsy. The peak prevalence of epilepsy was in the 20- 40
age category followed by people less than 20 and 41-60 age groups
(46.1%. 33.9%. 15.6% respectively) Overall, there was slightly
difference in the prevalence of epilepsy between genders where
56% was male and 44% female.

Item n %
Age

Less Than 20 224 33.9

20-40 305 46.1

41-60 103 15.6

More Than 60 29 4.4
Sex

Male 370 56.0

Female 291 44.0

Table 1: Prevalence of Epilepsy by Age and Gender
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Figure 1: Age-Specific Prevalence of Epilepsy by Gender (n=661)

3.2. Regarding to Epilepsy Onset

Our findings demonstrate a distinct age-related pattern in first-
seizure onset. The highest risk (45.2%) is concentrated within the
first decade of life. This is followed by a decrease, with a secondary

peak observed in the second decade (24.8%). Subsequently, the
incidence of first-time seizures steadily declines throughout
adulthood (13.5% in third decade, 8.9% in fourth decade, and 5%
to 0.3% from fifth to eighth decades).

%

Item n
Frist decade 299
2" decade 164
31 decade 89
4t decade 59
5% decade 33
6" decade 8
7" decade 7
8" decade 2

45.2

24.8

13.5
8.9
5.0
1.2
1.1

3

Table 2: Distribution of Patient with Regard to First-Seizure Onset
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Figure 2: Distribution of Patient with Regard to First-Seizure Onset (n=661)
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3.3. Prevalence of Epilepsy Across Various Regions

Study revealed a marked variation in the prevalence of epilepsy
across regions. A statistically significant variation was observed,
with Dhamar City, Ans, Al Hada and Maghirib Ans demonstrating
the highest prevalence rates (ranging from 44.6% to 7.3%).
Conversely, epilepsy prevalence in Jahran, Mayfa'at Ans, Utmah

and Yarim exhibited moderate levels (4.8% - 2.4%), while the
lowest prevalence was observed in areas belonging to Al Manar,
Wusab Al Ali, Dawran Aness, Wusab As Safil, Ibb, Ar Radmah,
An Nadirah, As Saddah, Jabal Ash Sharq (2.0% - 0.2%) see Table
3.

Item n %
Dhamar City 295 44.6
Ans 109 16.5
Al Hada 65 9.8
Maghirib Ans 48 7.3
Jahran 32 4.8
Mayfa'at Ans 26 3.9
Utmah 18 2.7
Yarim 16 2.4
Al Manar 13 2.0
Wusab Al Ali 12 1.8
Dawran Aness 8 1.2
Wausab As Safil 7 1.1
Ibb 6 0.9
Ar Radmah 2 0.3
An Nadirah 2 0.3
As Saddah 1 0.2
Jabal Ash Sharq 1 0.2

Table 3: Prevalence of Epilepsy by Regions

3.4. Regarding to Epilepsy Treatment

As shown in [Table 4], In our investigation into epilepsy treatment,
carbamazepine stood out as the most frequently employed
medication, accounting for a significant 74.8% of cases. Sodium
valproate followed at a distant second with 19.6%, highlighting a

clear preference for carbamazepine within the studied population.
Notably, phenobarbital and phenytoin sodium usage trailed
considerably behind at 3.2% and 2.4% respectively, suggesting a
potential shift towards carbamazepine as the primary therapy.

Items N %
CARBAMEZAPINE 587 74.8
SODIUM VALPROATE 154 19.6

PHENOBARBITAL 25 32

PHENYTION SODIUM 19 24

Table 4: Distribution of Patient with Regard to Epilepsy Treatment
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Figure 3: Distribution of Patient with Regard to Epilepsy Treatment
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4. Discussion

This study sheds light on the prevalence and treatment patterns
of epilepsy in Dhamar Governorate, a region where such data
has been scarce. Age-specific prevalence pattern in this study
was slightly similar to that of Finland, where the prevalence of
epilepsy increased until the age of 40-50 years, then it declined
as the people become older [16]. In Arab countries the prevalence
of epilepsy is bimodal in distribution with a first peak in children
and another smaller peak in the elderly, which is align with
international studies [17]. In comparison to estimates from other
parts of the world, a study in rural Zambia Revealed children
aged 5-15 years and people over 65 years had the highest rates
of prevalence and in Congo the younger individuals were in the
peak suggesting potential variations in risk factors or healthcare
access across these regions [18,19]. In China. A higher prevalence
of epilepsy was among young male and rural [20]. Surprisingly,
a systematic review and meta-analysis of international studies
conducted that the prevalence of epilepsy is not affected by age
group, sex, or study quality [21]. Age-specific prevalence pattern
mismatch might be explained by the differences in risk factors of
epilepsy in different geographical areas [17].

The study also highlights a slight gender disparity, with a higher
prevalence among males (56%) compared to females (44%).
This aligns with the findings of seven previous studies in arab
region about gender prevalence. Which showed a slightly higher
prevalence in males than in females [17]. Male excess might
be due to Head trauma as it is one of the etiological factors of
epilepsy and is well-known more frequent among male [22-
24]. Possibly that epilepsy in women was under-reported in this
study due to various social and cultural factors, one of them is
misconceptions about epilepsy in this region, as people consider it
a psychiatric illness caused by the devil, and epileptic women will
not get married, which in turn led females to hide the diagnosis
[25,26]. However, research from Guatemala suggests a possible
higher prevalence among females, prompting further investigation
into potential gender-based disparities in epilepsy presentation
or healthcare access across different countries [27]. Regarding
to onset of epilepsy. Our study highlights a two-peak pattern in
first-time seizure risk. Childhood (first decade of life) carries the
highest burden (45.2%), potentially due to factors like ongoing
brain development, genetic predisposition, or childhood illnesses.
While the risk lessens after this initial peak. In previous published
studies the incidence and prevalence of first-time seizure were
difficult to assess due to uncertainty to account for precisely
for the first seizure. Some seizure types without impairment of
consciousness such absences, myoclonus, or focal seizures are
usually not perceived as epileptic events. Other challenging factor
is the Differential diagnosis. For example, in the epilepsy clinic pf
pediatric, first unprovoked seizures were missed in 30% and other
events were classified as epileptic in 25% [28,29].

A secondary peak persists also in adolescence by (24.8%). This
aligns with as research published in Pakistan in which the onset
of first-time seizures is seen among those before age of 18 years

(74.3%) [30]. Thereafter, the risk steadily declines throughout
adulthood. This age-related trend suggests potential vulnerability
windows for first-time seizures, warranting further investigation
into the specific causes during these developmental stages. The
striking geographical heterogeneity in epilepsy prevalence was
also identified in our study. Regions including Dhamar City, Ans,
Al-Hada, and Maghirib Ans exhibited the highest prevalence
rates, ranging from 44.6% to 7.3%. These findings highlight
epilepsy as a significant public health concern in these specific
regions. Conversely, epilepsy prevalence in Mayfa'at Ans, Jahran,
Utmah, and Yarim demonstrated a moderate range (3.9%-2.4%).
Notably, the lowest prevalence was observed in areas belonging to
Dawran Aness District, Wusab As Safil District, Ibb Governorate,
Ar Radmah, A Nadirah, and As Saddah regions. This observed
disparity warrants further investigation, particularly within the
high-prevalence regions. Potential contributing factors may include
differential environmental exposures, such as toxins or infectious
agents, across Yemeni geographical areas. Additionally, variations
in the genetic makeup of Yemeni populations might influence
susceptibility. Furthermore, healthcare access and reporting
practices cannot be discounted. Limited access to neurological
specialists or cultural stigma surrounding epilepsy could lead to
underdiagnosis in some regions. Regarding Treatment Patterns
the decision to start anti-epileptic drug should be individualized,
but must be taking into account after 2 unprovoked attacks of
seizures or after 1 unprovoked attack during sleep and/or evidence
of epileptiform activity on an electroencephalogram and/or in the
presence of a structural lesion on the brain magnetic resonance
imaging (MRI). The selection of appropriate drug depends on the
epilepsy type, epilepsy syndrome and the adverse effects of the
drug [31].

This study explores the most commonly used medications for
managing epilepsy at Dhamar General Hospital. Carbamazepine
reigns supreme at 74.8%, indicating its potential effectiveness as
a first-line treatment for this patient population. This medication
has a well-established track record for managing various seizure
types, and its dominance suggests affordability, tolerability, and
efficacy in the local context. In contrast, a review about epilepsy
medication conduct that, the first-line therapy for focal epilepsy
are oxcarbazepine and lamotrigine, while levetiracetam can be
also considered if there is no history of psychiatric disorder [31].
The same review revealed that ASDs with cytochrome P450
enzyme-inducing properties (eg, carbamazepine, phenytoin) may
worsen the condition of patient complaining of coronary and
cerebrovascular disease indirectly by causing hyperlipidaemia
and accelerating the metabolism of concomitant drugs used for
their treatment. They may also cause osteopenia and osteoporosis
[31]. Sodium valproate follows closely behind at nearly 20%,
offering another treatment option for patients. Interestingly, the
usage of phenobarbital (3.2%) and phenytoin sodium (2.4%)
is significantly lower. This suggests these medications might be
reserved for specific cases, such as patients who are intolerant
of carbamazepine or valproate, or for particular seizure types
that respond better to these medications. This pattern aligns with
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findings in Turkey, where similar treatment hierarchies have been
observed [32]. However, this contrasts with a study in Cameroon,
where phenobarbital was the most commonly used drug [33].
The updates on Antiseizure Medications 2025 revealed that the
newer antiseizure medications have undergone comparative trials
conducting that the efficacy and tolerability at least equal to or
better than older antiseizure medications as first-line therapy for
focal epilepsy.

These medications include lamotrigine, oxcarbazepine,
levetiracetam, topiramate, zonisamide, and lacosamide. This
variation highlights potential differences in healthcare practices,
medication availability, or treatment guidelines across these
regions. Further research may explore the reasons behind the
observed medication choices. Are there cost considerations that
favor carbamazepine? Are there limitations in the availability of
other medications? Additionally, investigating treatment outcomes
for patients on these various medications would provide a more
comprehensive understanding of how epilepsy is managed and its
effectiveness in Dhamar Governorate. By delving deeper into these
aspects, researchers can gain valuable insights into optimizing
epilepsy treatment strategies in this region. Further research could
explore the reasons behind the observed medication choices. Are
there cost considerations that favor carbamazepine? Are there
limitations in the availability of other medications? Additionally,
investigating treatment outcomes for patients on these various
medications would provide a more comprehensive understanding
of how epilepsy is managed and its effectiveness in Dhamar
Governorate. By delving deeper into these aspects, researchers can
gain valuable insights into optimizing epilepsy treatment strategies
in this region.

5. Conclusion and Recommendation

5.1. Conclusion

This study provides valuable insights into the prevalence, treatment
patterns of epilepsy in Dhamar Governorate, Yemen. The findings
reveal an age-specific prevalence pattern with peaks in childhood
and young adulthood, similar to observations in Finland, and
Arab countries. A slight male predominance aligns with trends
in developing countries. The study also highlights a concerning
geographical heterogeneity in epilepsy prevalence, with some
regions exhibiting significantly higher rates than others. Regarding
treatment patterns, carbamazepine is the dominant medication
used at Dhamar General Hospital, potentially due to affordability,
tolerability, and efficacy. This pattern aligns with observations in
Turkey, but contrasts with studies in Cameroon.

5.2. Recommendations

Further research is recommended to explore the following:

* Investigate the reasons behind the observed geographical
variations in epilepsy prevalence. Potential contributing

factors may include environmental exposures, genetic
makeup, or healthcare access disparities.
¢ Conduct studies to assess treatment outcomes for

patients on various medications (carbamazepine, sodium

valproate, phenobarbital, phenytoin sodium) to gain a more
comprehensive understanding of treatment effectiveness in
Dhamar Governorate.

* Explore cost considerations and availability of different
epilepsy medications to understand the factors influencing
treatment choices.
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