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Abstract: Seizures represent a common neurological emergency, and identifying the underlying cause of a first seizure episode is crucial for
management and prognosis. Brain structural abnormalities are frequently implicated in adults, yet their distribution and association with seizure types
remain variable across populations. Objective: To determine the frequency of brain structural causes and types of the first episode of seizures in adult
patients. Methodology: This cross-sectional study was conducted in the ER and Neurology departments of Sheikh Zayed Hospital, Rahim Yar Khan,
among adult patients presenting with first-onset seizures. A sample size of 280 was calculated, and demographic data, structural causes, and types of
seizure were noted. After setting seizure and initial stabilization, all patients underwent an NCCT scan of the brain to determine the structural cause
of the seizure. Structural causes were studied, including juxtacortical microvascular disease, neurodegenerative disease, post-stroke, and focal gliosis.
When no cause was found after brain imaging and EEG, it was counted under idiopathic etiology, excluding metabolic and infectious causes. Seizures
were also classified into focal, generalized, and undetermined seizures. The data were analyzed using SPSS version 26.0. Mean and standard deviations
were reported for continuous variables. The chi-square test was used to compare the qualitative variables, with a p-value of less than 0.05 considered
statistically significant. The result was as follows: This study comprised 280 subjects. Mean age + SD of participants was 42.53+16.14 years,
comprising 148 males (52.9%) and 132 females (47.1%). ldiopathic cause was found in 28.6%, post-stroke in 20.7%, juxtacortical microvascular
disease in 20.4%, neurodegenerative disease in 12.5%, brain tumors in 9.3%, and focal gliosis in 8.6% patients. Generalized seizures were seen in
62.1%, and focal fits in 37.9% patients. Idiopathic causes of seizures were more prevalent in the younger age group (71.25%) from 20-39 years,
whereas post-stroke (70.64%) and focal gliosis (41.7%) were more prominent in the elderly group (50-70 years) (p value = 0.00). Neurodegenerative
causes of seizures were dominant in females (62.9%), whereas brain tumors, post stroke, and focal gliosis backed seizures dominated males by 61.5%,
67.2% and 66.7% respectively (p value 0.021). Generalized seizures were more common (58%) in patients aged 20 - 39 years, whereas focal seizures
included 49.1% patients between 50 and 70 years (p value 0.003). Focal seizures are more prevalent in male patients, at a significant percentage of
60.4% (p value 0.049). Idiopathic and juxtacortical microvascular seizures dominantly showed the generalized type (90% and 73.7%). Focal gliosis
(95.8%), post-stroke (75.9%), and brain tumors (61.5%) caused focal seizures. Neurodegenerative diseases showed only the generalized type of
seizures (p-value 0.00). Conclusion: First-onset seizures in adults are more common in males than in females. Generalized seizures were seen more
than focal seizures. ldiopathic causes were dominant overall; however, post-stroke causes were more prominent in the structural category. Generalized
seizures were mainly due to idiopathic, neurodegenerative, and juxtacortical microvascular causes, whereas focal seizures were due to stroke, tumors,
and focal gliosis.
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Introduction

While all people with epilepsy experience seizures, not all individuals
with seizures have epilepsy. Epileptic seizures may also occur after an
acute central nervous system (CNS) insult (structural, systemic, toxic, or
metabolic). These events (acute symptomatic or provoked seizures) are
intended as acute manifestations of the insult. They may not recur when
the underlying cause has been removed or the acute phase has elapsed.
According to the International League Against Epilepsy (ILAE), epilepsy
is defined by any of the following conditions: (1) at least 2 unprovoked
(or reflex) seizures occurring >24 h apart; (2) one unprovoked (or reflex)
seizure and a probability of further seizures similar to the general
recurrence risk (at least 60%) after 2 unprovoked seizures, occurring over
the next 10 years; (3) And the Diagnosis of an epilepsy syndrome.

Smoking predisposes individuals to, among other things, stroke and
cancer, which are both important seizure etiologies in adults and the
elderly. (4) Some studies have shown a correlation between social
deprivation and the prevalence of epilepsy. (5) A higher prevalence of
epilepsy among residents living in socially deprived areas may be due to
"social drift," whereby factors associated with a Diagnosis of epilepsy, for

example, decreased employability, lead to a downward drift of the
socioeconomic status of an individual. An alternative explanation is
"social causation," whereby factors associated with living in an area of
social deprivation put an individual at increased risk of developing
epilepsy. (6)

Assessment of patients presenting with first seizures is critical to
differentiating epileptic seizures from other conditions that resemble
epileptic seizures (“seizure mimics"). (7) Appropriate management of
patients with epilepsy requires precise classification of their disease. (8)
In one study, it was found that the type of seizure was focal seizures in
71% cases, generalized seizures in 11% cases, and non-specific seizures
in 18%. Cause of seizure was idiopathic in 25% cases, juxtacortical
microvascular disease in 15%, brain tumor in 9%, neurodegenerative
disease in 9%, post-stroke in 6% and focal gliosis in 3%. (9)

The rationale of this study is to determine the causes and types of first
episodes of seizures in patients presenting in the outdoor, emergency, and
labor rooms. Previous studies were conducted only in emergency
departments of neurology units. In contrast, our study will enroll patients
from different specialties, resulting in diverse data collection regarding
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etiology and types of seizures. This will help further formulate the
management plan based on the reported disease burden.

Methodology

This cross-sectional study was conducted in the ER and Neurology
departments of Sheikh Zayed Hospital, Rahim Yar Khan, on patients who
presented with seizures for the first time in their lives, with no prior
history, from February 2024 to September 2024. Data collection
commenced after obtaining ethical approval from the Institutional Review
Board of the institute (Ref. No. 780/IRB/SZMC/SZH) and obtaining
informed written consent from the study subjects. A sample size of 280
was calculated using the WHO calculator, with a 95% confidence level,
2% absolute precision, and an expected frequency of 3% for the least
common cause of seizure. (9) In accordance with the inclusion criteria,
patients aged between 20 and 70 years, of both genders, and having a first
afebrile seizure were included. Patients who were known cases of
epilepsy, who had head trauma, had febrile seizures, or were pregnant
were not included. Demographic data, including age, gender, and type of
seizure, were noted. Complete history regarding drug intake, history of
hypertension, hepatic or renal failure was taken. A physical examination
was also performed to determine signs of meningeal irritation and any
neurological deficits.  Benzodiazepines control seizures. Patients
presenting with tonic colonic movement of one or both halves of the body
were labelled as seizures. After setting seizure and initial stabilization, all
patients underwent an NCCT scan of the brain to determine the structural
cause of the seizure. Structural causes were studied, excluding
hypertensive  encephalopathy, uremic encephalopathy, hepatic
encephalopathy, metabolic causes, and drug intake based on blood
pressure (110-130mmHg systolic BP), LFT, RFT, serum electrolyte,
serum calcium, and drug history. The following structural causes were
studied using a CT scan.

i. Juxtacortical microvascular disease: CT scan showing one or
more juxtacortical small lesions (JCSLs, < 5 mm in diameter,
within 10 mm from the corticomedullary junction).

ii. Brain tumor: Seen as hyperdense opacities on CT scan of the
brain with IV contrast.

iii. Neurodegenerative disease: Both grey and white matter diseases
as appreciated on CT scan.

iv. Post-stroke: Old healed scar in cortical regions with a previous
history of stroke.

v. Focal gliosis: It is a reactive process occurring after some time
following most types of central nervous system injuries and is
the result of focal proliferation of glial cells, particularly
astrocytes. It is seen as an area of white matter hypoattenuation.

When no cause was found after brain imaging and EEG, it was counted
under idiopathic etiology. Seizures were also classified into three
categories depending upon types, such as:

i.  Focal seizures: Seizures arising in one hemisphere of the brain
were determined by the presence of tonic-clonic movement
involving only one half of the body.

ii. Generalized seizures: seizures originating in both hemispheres
simultaneously were determined by the presence of tonic-clonic
movement involving both sides of the body.

iii. Undetermined seizures: Seizures which cannot be classified as
focal or generalized were labelled as undetermined seizure type.

Data were recorded in a specially designed proforma, which was later
entered and analyzed using SPSS version 26.0. The mean and standard
deviation were calculated for quantitative variables, such as age. The
Shapiro—Wilk test was used to check the normal distribution of the data,
which showed a normal distribution (P value = 0.000). Frequency and

Table 1 Frequency of causes of seizures

Frequency
Idiopathic 80
Juxtacortical microvascular disease 57

percentage were calculated for categorical variables, such as gender,
cause of seizure, and classification of seizure. Effect modifiers, such as
age and gender, were addressed through the stratification of data by cause
and seizure classification. Post-stratification chi-square was applied
(Fisher's test in cases n = 5). A p-value < 0.05 was considered statistically
significant.

Results

This study includes 280 patients who experienced their first seizure in
adulthood, comprising 148 males (52.9%) and 132 females (47.1%).
Although the study discusses first-onset seizures in adults only, the age
range fluctuates from a minimum to a maximum; the mean age of the
participants was calculated as 42.53 with a standard deviation of 16.15.
The patients presented with different etiologies of seizures. ldiopathic
cause stands out as the most common cause of first-onset epilepsy, i.e.,
80 patients (28.6%), post-stroke seizures remain the second most frequent
cause of epilepsy (20.7%) according to our data. Juxtacortical
microvascular disease accounts for 20.4%, neurodegenerative disease for
12.5%, brain tumors for 9.3%, and focal gliosis accounts for 8.6% (Table
1). Patients presenting in the emergency department during our study
exhibited various types of seizures, which were primarily categorized as
focal, generalized, or undetermined, regardless of their etiology or age. A
major portion was classified under generalized seizures (62.1%). The rest
were categorized as focal fits (37.9%). Most idiopathic causes of seizures
were found in a younger age group (39, 48.8%, p value 0.00), specifically
those aged 20-29. In contrast, focal gliosis and post-stroke etiologies
made up the majority of the elderly group (Table 2). However, the rest of
the causes had more or less equal shares in all age ranges—idiopathic and
juxtacortical microvascular disease affects both genders almost equally.
Patients with an idiopathic cause of seizures had 48.8% males and 51.3%
females (p value 0.021). Similarly, patients in whom juxtacortical
microvascular disease was the cause of seizures had 43.9% males and
56.1% females (p value 0.021). Neurodegenerative disease, causing
seizures, dominated females in the study with 62.9% whereas brain
tumors, post stroke, and focal gliosis backed seizures dominated males by
61.5%, 67.2% and 66.7% respectively (p value 0.021) (Table 3).

Focal and generalized seizures were reported in our patients included in
the study, where there was a clear dominance of generalized seizures.
Different age groups had a clear distinction in terms of types of fits. The
younger age group has a greater incidence of generalized seizures, i.e.,
101 (58%) out of the 174 patients in the 20-39 years age group, which
accounts for 36% of all participants in the study (p value 0.003). Patients
who had focal seizures included 52(49.1%) out of 106 between the age
range of 50 to 70 years, making up 18.6% of the total participants (p value
0.003). Focal seizures are more prevalent in male patients, at a significant
percentage of 60.4% (p value 0.049), whereas the incidence of
generalized seizures is almost equal in both male and female
patients.(Table 4) In our study, we identified a significant relationship
between a specific cause of first-onset seizures and a specific type of
seizure. Idiopathic seizures dominantly showed the generalized type of
seizure (90%, P value 0.00). Seizures that were caused by juxtacortical
microvascular disease mostly showed a generalized pattern of seizures
(73.7%, P value 0.00). Brain tumors caused focal seizures in 61.5 % (P
value 0.00) of the cases in our study. Neurodegenerative diseases showed
only the Generalized type of seizures (100%, P value 0.00) (Table 5).
Seizures that had a post-stroke and focal gliosis etiology showed focal
seizures in 75.9% and 95.8% of the cases, respectively (P value 0.00).
(Table 6)

Percent
28.6
20.4
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Brain tumor
Neurodegenerative disease
Post-stroke

Focal gl
Total
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26
35
58
24
280

Table 2: Causes of seizures in different age groups

S Causes of Seizures
1Y

Table 3: Causes of Seizures in Both Genders

Idiopathic
Juxtacortical
microvascular
Brain tumor

disease

Neurodegenerative

disease
Post-stroke
Focal gliosis

Causes of Seizures

Total

Idiopathic

20-29

39 (48.8%)
13 (22.8%)

5 (19.2%)
10 (28.6%)

6 (10.3%)
6 (25%)
79 (28.2%)

Juxtacortical microvascular disease

Brain tumo

r

Neurodegenerative disease

Post-stroke

Focal gliosis

Table 4: Types of Seizures in different age ranges

Focal Seizures

Type of

Seizures Generali
Seizures

Total

20-29

zed

17 (16.0%)
62 (35.6%)

79 (28.2%)

Table 5: Types of Seizures in Different Genders

Type of

Total

Seizures

Focal Seizures

Generalized Seizures

Table 6: Causes of Seizures with Type of Seizures

Causes of
Seizures

Idiopathic

Brain

Juxtacortical
microvascular disease

tumor

Neurodegenerative disease

Post-stroke
Focal gliosis

Total

Discussion

Most of the cases in our study on first-onset seizures in adults depicted an
idiopathic cause for seizures, followed by post-stroke and juxtacortical

9.3
125
20.7
8.6
100.0
Age range Total P-value
30-39 40-49 50-59 60-70
18 (22.5%) 16 (20%) 2 (2.5%) 5 (6.3%) 80 (100%) 0.00
14 (24.6%) 9 (15.8%) 5 (8.8%) 16 (28.1%) 57 (100%) 0.00
9(24.6%) 2 (7.7%) 4 (15.4%) 6 (23.1%) 26 (100%) 0.00
9(25.7%) 1 (2.9%) 11 (31.4%) 4 (11.4%) 35 (100%) 0.00
7(12.1%) 4 (6.9%) 20 (34.5%) 21 (36.2%) 58 (100%) 0.00
5(20.8%) 3 (12.5%) 0 (0%) 10 (41.7%) 24 (100%) 0.00
62 (22.1%) 35 (12.5%) 42 (15%) 62 (22.1%) 280 (100%) 0.00
Gender Total P value
Male Female
39 (48.8%) 41 (51.3%) 80 (100%) 0.021
25 (43.9%) 32 (56.1%) 57 (100%) 0.021
16 (61.5%) 10 (38.5%) 26 (100%) 0.021
13 (37.1%) 22 (62.9%) 35 (100%) 0.021
39 (67.2%) 19 (32.8%) 58 (100%) 0.021
16 (66.7%) 8 (33.3%) 24 (100%) 0.021
148 (52.9%) 132 (47.1%) 280 (100%)
Age range Total P value
30-39 40-49 50-59 60-70
23 (23%) 14 (13.2%) 23 (21.7%) 29 (27.4%) 106 (100%a) 0.003
39 21 (12.1%) 19 (10.9%) 33 (19.0%) 174 (100%) 0.003
(22.4%)
62 35 (12.5%) 42 (15.0%) 62 (22.1%) 280 (100%)
(22.1%)
Gender Total P Value
Male Female
64 (60.4%) 42 (39.6%) 106 (100%) 0.049
84 (48.3%) 90 (51.7%) 174 (100%) 0.049
148 (52.9%) 132 (47.1%) 280 (100%)
Type of Seizures Total P value
Focal Seizures Generalized Seizures
8 (10%) 72 (90%) 80 (100%) 0.00
15 (26.3%) 42 (73.7%) 57 (100%) 0.00
16 (61.5%) 10 (38.5%) 26 (100%) 0.00
0 (0%) 35 (100%) 35 (100%) 0.00
44 (75.9%) 14 (24.1%) 58 (100%) 0.00
23 (95.8%) 1 (4.2%) 24 (100%) 0.00
106 (37.9%) 174 (62.1%) 280 (100%)

microvascular disease. Generalized type of seizures dominated the focal
seizures in our study, where idiopathic, juxtacortical microvascular, and
neurodegenerative causes contributed to generalized seizures; on the
other hand, focal gliosis, post-stroke, and brain tumors contributed to
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focal seizures. Age has an impact on both causes and types of seizures in
our study. Idiopathic reasons mostly caused seizures in younger age;
however, the older age groups had post-stroke and focal gliosis as
dominant causes. Juxtacortical microvascular disease caused disease in
all age groups; however, neurodegenerative causes affected the
participants at both extremes and somewhat spared the Middle Ages. As
we examine the data on seizure types in different age groups, a slight
difference is observed, with the balance slightly more tilted towards the
younger age group for general seizures and the older age group for focal
seizures. The overall impact of gender on the types of seizures marked
more men presenting with focal seizures. However, there was no obvious
difference between the two genders in presentation with generalized
seizures. Causes of seizures, such as post-stroke, focal gliosis, and brain
tumors, had a deflection towards the male gender, whereas the
neurodegenerative causes were more prominent in females than males.
Kaur, S et al found in Faridkot, India, in a study in 2018, that the type of
first onset seizure in adults was generalized seizures in 59% and focal
seizures in 41% of the participants. Both these results are consistent with
our findings. Additionally, in their study, they found that stroke was the
cause of seizures in 23% of the participants, and 22% had idiopathic
causes of seizures. Our study, however, is dominated by idiopathic causes
of seizures (28.6%) and secondly by stroke (20.7%). They also found that
the major etiology in the generalized type of seizures was idiopathic, i.e.,
33.9% which was also relatable to 41.3% (idiopathic) in our study.
Similarly, the major cause of focal type of seizures was stroke in both
studies, i.e., 41.4% and 41.5% respectively. (10) Kaur S et al. found the
idiopathic cause of seizures was common in younger age groups and post-
stroke was seen more in the elderly, which is also similar to our findings.
Bhatia et al. in Chandigarh, India, in 2022, along with their colleagues,
obtained similar results to those of our study. The included participants
were 54.4% male and 45.6% female, which is similar to our study,
comprising 52.9% males and 47.1% females. The dominant type of
seizure in their study was also generalized, but its incidence was much
higher, at 98%, compared to 62.1%. (11)

In another study conducted in Egypt by Mahmuod et al. in 2021, a greater
number of males (63%) presented with seizures in the emergency room,
a finding also observed in our study. Among the etiologies, post-stroke
causes were most prevalent in their study, preceding idiopathic causes,
whereas in our study, idiopathic causes led the etiologies for hew-onset
seizures. Brain tumors account for 9.17 % which is very close to 9.3% in
our study. Idiopathic causes were still dominant in the younger age group
in comparison to post-stroke causes, which were more prevalent in older
age groups, in line with the findings of our study.

A cohort study was conducted in 2024 by Arturo Caprio et al. in five Latin
American countries, involving 180 adults, to investigate the causes of
first-onset seizures. The findings of this study revealed post-stroke as the
prominent cause of adult-onset epilepsy (23.5%), tumors contributed
9.8% but a major chunk was from infectious causes, i.e., 18.6%.
Idiopathic causes of seizures remained a dominant entity in the causes of
unprovoked seizures. (13) Showing slightly different results from our
study, mainly due to differences in regions and ethnicity, most of the
findings were in accordance with our study.

Considering the little amount of work done in this part of the world on
epilepsy and its etiology, where there is less understanding in patients as
well, (14) studying 280 participants for first onset seizures in adults
extracts a lot of undiscovered facts and findings about epilepsy in
Pakistan. The existing literature is scarce and too brief to be applied to the
general population. (15) Patients who present with fits in the emergency
department are focused on treatment rather than looking for the cause.
(16) Therefore, more data is needed to address the needs of the patient in
terms of management and a longer seizure-free period. Knowing the
gender more affected, age groups more at risk for a certain type and
etiology of first onset seizure ensures a better approach towards the
treatment of epilepsy. In Pakistan, where there is a general belief in public
that evil spirits cause epilepsy and cannot be cured by medicine (17),
conducting such studies to provide a scientific basis to demolish false

beliefs is necessary. More efforts are required to encourage medical
practitioners and smaller medical units to raise awareness of various
patterns and causes of seizures presenting in emergency departments, as
well as in outdoor patient departments. Moreover, a good control of
epilepsy with antiepileptic drugs, achieving a complete seizure-free state,
is essential to mark an efficient regime and overall management. (18)
These goals cannot be achieved unless comprehensive data is available
about the local population in terms of causes and types of seizures.

This study has some limitations; the first is the small number of
participants enrolled in the study. A sample of 280 obviously cannot
accurately portray the ground realities. The seizures were sometimes not
observed by the researcher, and the types of seizures were assumed
mainly based on the history presented by the attendants. Accurate
measurement of the seizure duration was also not possible, as the
attendants did not use any measurement tools, and the data they provided
was an approximation of their understanding. Finally, we could not
control for every possible lifestyle factor; moreover, the observational
nature of this design leaves the possibility of residual confounding.

Conclusion

First-onset seizures in adults are more common in males than in females.
Generalized seizures were seen more than focal seizures. ldiopathic
causes were dominant overall; however, post-stroke causes were more
prominent in the structural category. Younger patients presented mainly
with idiopathic etiology, whereas older age groups had stroke and focal
gliosis as a cause of epilepsy. Neurodegenerative diseases affect extremes
of age groups, but somehow spare middle-aged groups. Focal seizures
were caused mainly by stroke, focal gliosis, and brain tumors. On the
contrary, generalized seizures were mainly because of idiopathic,
neurodegenerative, and juxtacortical microvascular causes.

Declarations

Data Availability statement

All data generated or analysed during the study are included in the
manuscript.

Ethics approval and consent to participate

Approved by the department concerned. (780/IRB/SZMC/SZH)
Consent for publication

Approved

Funding

Not applicable

Conflict of interest

The authors declared the absence of a conflict of interest.

Author Contribution

AY (Post Graduate Resident)

Manuscript drafting, Study Design,

WAK (Professor)

Review of Literature, Data entry, Data analysis, and drafting an article.
FS (Post Graduate Resident)

Conception of Study, Development of Research Methodology Design,
HHA (Post Graduate Resident)

Study Design, manuscript review, and critical input.

HA (Post Graduate Resident)

Manuscript drafting, Study Design,

MAUK

Review of Literature, Data entry, Data analysis, and drafting an article.

All authors reviewed the results and approved the final version of the
manuscript. They are also accountable for the integrity of the study.

466



Biol. Clin. Sci. Res. J., Volume 6(6), 2025: 1978

Yaseen et al., (2025)

References

1. Beghi E, Giussani G. Aging and the epidemiology of epilepsy.
Neuroepidemiology. 2018;51(3-4):216-223.
https://doi.org/10.1159/000493484

2. Sipila JOT, Kalvidinen R. Adult onset epilepsy incidence in
Finland over 34 years: A nationwide registry study. Eur J Neurol.
2022;29(2):605-608. https://doi.org/10.1111/ene.15141

3. Maloney EM, Corcoran P, Costello DJ, O’Reilly EJ.
Association between social deprivation and incidence of first seizures and
epilepsy: A prospective population-based  cohort.  Epilepsia.
2022;63(8):2108-2119. https://doi.org/10.1111/epi.17313

4, Kang Y, Kim S, Jung Y, Ko DS, Kim HW, Yoon JP, et al.
Exploring the smoking—epilepsy nexus: a systematic review and meta-
analysis of observational studies. BMC Med. 2024;22(1):91.
https://doi.org/10.1186/s12916-024-03307-0

5. Bush KJ, Cullen E, Mills S, Chin RFM, Thomas RH, Kingston
A, et al. Assessing the extent and determinants of socioeconomic
inequalities in epilepsy in the UK: a systematic review and meta-analysis
of evidence. Lancet Public Health. 2024;9(8):e614-628.
https://doi.org/10.1016/S2468-2667(24)00132-4

6. Morgan CL, Ahmed Z, Kerr MP. Social deprivation and
prevalence of epilepsy and associated health usage. J Neurol Neurosurg
Psychiatry. 2000;69(1):13-17. https://doi.org/10.1136/jnnp.69.1.13

7. Maloney EM, Chaila E, O’Reilly EJ, Costello DJ. Application
of recent international epidemiological guidelines to a prospective study
of the incidence of first seizures, newly diagnosed epilepsy and seizure
mimics in a defined geographic region in Ireland. Neuroepidemiology.
2019;53(3-4):225-236. https://doi.org/10.1159/000502009

8. Bosak M, Stowik A, Kacorzyk R, Turaj W. Implementation of
the new ILAE classification of epilepsies into clinical practice: A cohort

study. Epilepsy Behav. 2019;96:28-32.
https://doi.org/10.1016/j.yebeh.2019.03.045
9. Maloney EM, O’Reilly EJ, Costello DJ. Causes and

classification of first unprovoked seizures and newly diagnosed epilepsy
in a defined geographical area—an all-comers analysis. Seizure.
2021;92:118-127. https://doi.org/10.1016/j.seizure.2021.08.016

10. Kaur S, Garg R, Aggarwal S, Chawla SP, Pal R. Adult onset
seizures: Clinical, etiological, and radiological profile. J Family Med

Prim Care. 2018;7(1):191-197.
https://doi.org/10.4103/jfmpc.jfmpc_322_16
11. Sharda SC, Bhatia M, Yadav G, Mehta S, Attri R, Singla N.

Etiology of new-onset seizures in adult patients of different age groups
presenting to the emergency department in North India and their
outcomes. J Family Med Prim Care. 2022;11(11):7129-7135.
https://doi.org/10.4103/jfmpc.jfmpc_730_22

12. Mahmoud MH, Awad EM, Mohamed AK, Shafik MA.
Etiological profile of new-onset seizures among adult Egyptians. Egypt J

Neurol Psychiatry Neurosurg. 2021;57(1):95.
https://doi.org/10.1186/s41983-021-00349-6
13. Carpio A, Salgado C, DiCapua D, Fleury A, Suastegui R,

Giagante B, et al. Causes and prognosis of adults experiencing a first
seizure in adulthood: A pilot cohort study conducted in five countries in

Latin America. Epilepsia Open. 2024;9(2):776-784.
https://doi.org/10.1002/epi4.12900
14. Asnakew S, Legas G, Belete A, Tadele Admasu F, Demilie K,

Alebachew Bayih W, et al. Knowledge and attitude of the community
towards epilepsy in Northwest Ethiopia: A huge gap on knowledge and
attitude of the community. Epilepsy Behav Rep. 2021;15:100422.
https://doi.org/10.1016/j.ebr.2020.100422

15. Siddiqui F, Sultan T, Mustafa S, Siddiqui S, Ali S, Malik A, et
al. Epilepsy in Pakistan: National guidelines for clinicians. Pak J Neurol
Sci. 2015;10(3):47-62.

16. Epilepsy in Pakistan: Raising awareness and fostering support
[Internet]. Karachi: Aga Khan University; 2019 [cited 2025 Sep 27].
Auvailable from:

https://hospitals.aku.edu/pakistan/AboutUs/News/Pages/epilepsy-in-
pakistan.aspx.

17. Javed T, Awan H, Shahzad N, Ojla D, Nagvi H, Arshad H, et
al. Unraveling the myths around epilepsy: A cross-sectional study of
knowledge, attitude, and practices among Pakistani individuals. Cureus.
2023;15(5):€39760. https://doi.org/10.7759/cureus.39760

18. Halford JJ, Edwards JC. Seizure freedom as an outcome in
epilepsy treatment clinical trials. Acta Neurol Scand. 2020;142(2):91-
107. https://doi.org/10.1111/ane.13257

Open Access This article is licensed under a Creative Commons Attribution 4.0
International License, http://creativecommons.org/licen ses/by/4.0/. © The
Author(s) 2025

467


https://doi.org/10.1159/000493484
https://doi.org/10.1111/ene.15141
https://doi.org/10.1111/epi.17313
https://doi.org/10.1186/s12916-024-03307-0
https://doi.org/10.1016/S2468-2667(24)00132-4
https://doi.org/10.1136/jnnp.69.1.13
https://doi.org/10.1159/000502009
https://doi.org/10.1016/j.yebeh.2019.03.045
https://doi.org/10.1016/j.seizure.2021.08.016
https://doi.org/10.4103/jfmpc.jfmpc_322_16
https://doi.org/10.4103/jfmpc.jfmpc_730_22
https://doi.org/10.1186/s41983-021-00349-6
https://doi.org/10.1002/epi4.12900
https://doi.org/10.1016/j.ebr.2020.100422
https://hospitals.aku.edu/pakistan/AboutUs/News/Pages/epilepsy-in-pakistan.aspx
https://hospitals.aku.edu/pakistan/AboutUs/News/Pages/epilepsy-in-pakistan.aspx
https://doi.org/10.7759/cureus.39760
https://doi.org/10.1111/ane.13257
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

