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Abstract:

Background: Seizures are a common pediatric neurological emergency, particularly in children aged 3 months
to 5 years. Timely diagnosis and identification of underlying causes are essential for appropriate management and
prognosis.

Objectives: To assess the clinical, demographic, and etiological profile of seizures in preschool-aged children
admitted to a tertiary care hospital.

Methodology: This hospital-based prospective observational study was conducted at the Department of
Pediatrics, Pacific Institute of Medical Sciences (PIMS), Umarda, Udaipur, over 12 months. A total of 116
children aged 3—60 months presenting with seizures were included after informed consent. Data collected included
demographic variables, nutritional status, clinical presentation, type of seizure, laboratory findings (hematology,
electrolytes, glucose), cerebrospinal fluid (CSF) analysis, electroencephalogram (EEG), and neuroimaging
(CT/MRI). Data were analyzed using SPSS 2022.

Results: Of the 116 children, 68 (58.6%) were males. Most participants were in the 13—36 months’ age group
(50%). Febrile seizures were the predominant etiology (53.4%), followed by epilepsy, CNS infections, and
metabolic causes. Generalized tonic-clonic seizures were the most frequent type (64.7%). Fever was present in
72.4% of children. Upper respiratory tract infection (URTI) was the most common febrile illness. Developmental
delay was seen in 15.5% of cases. Anemia was noted in over 50% of patients, and electrolyte disturbances in
5.2%. Abnormal EEG findings were present in a significant subset, while neuroimaging revealed abnormalities
in children with complex, focal, or refractory seizures.

Conclusion: Febrile seizures remain the leading cause of seizures in preschool children, particularly in the 13-36
months age group. A multidisciplinary approach, including thorough clinical examination and judicious use of
laboratory and imaging modalities, enhances diagnostic accuracy. Public health measures targeting improved
nutrition, early detection of infections, and parental education may reduce seizure burden and associated morbidity
in this vulnerable population.
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Introduction

Seizures are among the most common neurological
emergencies encountered in pediatric practice,
particularly in children aged 3 months to 5 years.
Defined as sudden, abnormal, and synchronous
neuronal discharges, seizures manifest with diverse
clinical features ranging from subtle automatisms to
generalized tonic-clonic convulsions. [1] Globally,
the estimated cumulative incidence of seizures in
children is about 4-10%, and approximately 0.5—1%
of the pediatric population lives with active epilepsy
at any given time. The burden is particularly
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pronounced in children under 5 years of age, where
immature neurophysiological development,
infections, and metabolic imbalances contribute
significantly to seizure vulnerability. [2]

According to a 2024 meta-analysis of 66 population-
based studies, the global annual incidence of
epilepsy across all age groups was 52.5 per 100,000
person-years, with the highest rates in infancy. In
low- and middle-income countries (LMICs),
including India, the incidence is two to three times
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higher, often exceeding 130 per 100,000 children
per year, due to a higher prevalence of perinatal
hypoxia, CNS infections, and poor access to timely
care. In India specifically, the pooled pediatric
epilepsy prevalence is estimated at 0.8%, with
significant regional variation, ranging from 0.4% in
central India to 2.3% in the Northeast. These figures
reflect disparities in neonatal care, vaccination
coverage, and nutritional status across states. [3]

Febrile seizures account for the most significant
proportion of seizure presentations in children under
5, followed by epilepsy, CNS infections (e.g.,
meningitis, encephalitis), metabolic derangements
(e.g., hypoglycemia, hypocalcemia), and congenital
or acquired structural brain lesions. Socioeconomic
status, malnutrition, and rural residence further
compound the risk and severity of seizures in this
age group. [4]

This study was undertaken to analyze the clinical
features, demographic profile, and -etiological
spectrum of seizures in preschool children admitted
to a tertiary care hospital in Udaipur, Rajasthan. By
evaluating variables such as age, sex, seizure type,
nutritional status, socioeconomic background, and
neurodiagnostic findings (EEG, imaging), the study
aims to identify key trends and risk factors. In doing
so, it contributes region-specific data to guide early
diagnosis, improve management protocols, and
support public health strategies aimed at reducing
seizure-related morbidity and mortality in early
childhood.

Methodology

This hospital-based prospective observational study
was conducted over 12 months, from June 2023 to
May 2024, in the Department of Pediatrics at Pacific
Institute of Medical Sciences (PIMS), Umarda,
Udaipur, Rajasthan. The institution serves as a
tertiary care referral center catering to both rural and
urban populations in Southern Rajasthan. The study
aimed to assess the clinical, demographic, and
etiological profile of seizures in pre-school children
aged 3 months to 5 years. Children aged between 3
months and 60 months (5 years), who were admitted
to the pediatric ward with seizures (febrile or
afebrile), were included in the study after obtaining
informed written consent from their parents or
guardians. The diagnosis of seizure was made based
on clinical history and examination, and further
supported by relevant investigations as needed.
Children who were less than 3 months or more than
5 years of age, those who presented with seizures
following head trauma, and children with known
chronic neurological disorders such as cerebral palsy
already on anti-seizure medication were excluded.
Patients whose caregivers did not consent were also
excluded from the study. Ethical approval for the
study was obtained from the Institutional Ethics
Committee of PIMS before the initiation of data
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collection. Written informed consent was obtained
from parents or legal guardians after explaining the
nature and purpose of the study. Confidentiality was
maintained throughout, and data were anonymized
before analysis.

A total of 116 children meeting the eligibility criteria
were enrolled through consecutive sampling. Each
participant was assessed using a pre-designed and
pre-tested structured proforma that captured
demographic details, clinical history, examination
findings, laboratory results, and neurodiagnostic
findings. Demographic data included age, sex, and
residential locality (urban or rural). Socioeconomic
status was classified using the Modified
Kuppuswamy Scale 2024, incorporating parental
education, occupation, and income. Nutritional
status was assessed using anthropometric
measurements and interpreted according to WHO
growth standards.

Clinical history focused on age at seizure onset,
number and duration of seizure episodes, type of
seizure (generalized tonic-clonic, focal, myoclonic,
etc.), presence of fever, associated symptoms,
developmental history, perinatal risk factors, and
any family history of seizures or epilepsy. A
thorough general and neurological examination was
conducted to identify postictal changes, altered
sensorium, focal neurological deficits, meningeal
signs, and signs of increased intracranial pressure.

The clinical presentation guided laboratory
investigations. All children underwent baseline
investigations, including complete blood count
(CBC), random blood sugar (RBS), serum
electrolytes  (sodium,  potassium, calcium,
magnesium), liver function tests (LFTs), renal
function tests (RFTs), and C-reactive protein (CRP).
Additional tests, such as blood cultures and typhidot,
were performed in febrile patients or those suspected
of systemic infection.

Cerebrospinal fluid (CSF) analysis was performed in
selected cases where central nervous system (CNS)
infection was suspected—indications included
prolonged postictal unconsciousness, signs of
meningeal irritation, and altered sensorium. CSF
samples were examined for cell count, glucose,
protein, and Gram stain, with culture and
polymerase chain reaction (PCR) studies done when
clinically indicated.

Neurodiagnostic evaluation included
electroencephalography (EEG) and neuroimaging.
EEG was performed in patients with atypical
seizures, suspected epilepsy, or poor recovery. A
standard 20-30 minute awake EEG was conducted,
and sleep EEG or video EEG was reserved for
selected cases. Neuroimaging, including computed
tomography (CT) and magnetic resonance imaging
(MRI), was advised for patients with focal seizures,
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persistent neurological deficits, or unexplained
recurrent seizures. CT brain (non-contrast) was
usually the first-line modality, while MRI with
epilepsy protocol was preferred for detecting subtle
cortical malformations, hippocampal sclerosis, or
white matter abnormalities.

Data were recorded in Microsoft Excel and analyzed
using IBM SPSS version 22. Categorical variables
such as sex, seizure type, and presence of fever were
expressed as frequencies and percentages.
Continuous variables like age and duration of
seizures were summarized as means with standard
deviations or medians with interquartile ranges,
depending on distribution. Associations between
categorical variables were analyzed using the Chi-
square or Fisher’s exact test. For continuous
variables, an independent t-test or a Mann—Whitney
U test was applied as appropriate. A p-value of less
than 0.05 was considered statistically significant.
Logistic regression was performed to identify
independent predictors of specific seizure etiologies.

This comprehensive methodology was designed to
capture the full spectrum of clinico-demographic
features and etiological factors in pre-school
children presenting with seizures, thereby providing
meaningful data to enhance early diagnosis and
targeted intervention.

Observations:

A total of 116 participants were included in the
study, with a mean age of approximately 22.9
months and a median age of 18 months, ranging
from 3 to 60 months, indicating a young pediatric
population. The most affected age group was 13-36
months, accounting for 50% of the sample.
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In terms of gender distribution, 58.6% were males
(n=68) and 41.4% were females (n=48), reflecting a
mild male preponderance. Clinical presentations
revealed that 72.4% of the children had fever, while
27.6% were afebrile. Among febrile cases, the most
common identifiable cause was upper respiratory
tract infection (URTI), accounting for 40.3%,
although this association was statistically non-
significant (p =0.21).

Regarding seizure type, generalized tonic-clonic
seizures (GTCS) were the most frequently observed,
constituting 64.7% of all seizures. Developmental
delay was noted in 15.5% of the children, and
anemia was highly prevalent, affecting more than
50% of the cohort. Electrolyte imbalances were
relatively uncommon, observed in 52% of
participants.

Diagnostic investigations revealed that abnormal
EEG findings were present in a significant subset,
indicating underlying neuro-electrical
abnormalities. Additionally, neuroimaging
abnormalities were particularly significant in
children presenting with complex or focal seizures,
suggesting structural brain involvement in these
cases.

Socioeconomic data showed that 36.2% belonged to
the upper-lower class, followed by 30.2% in the
lower-middle class, highlighting a predominance of
participants from lower socioeconomic strata.
Furthermore, the majority (67.2%) resided in rural
areas, while 32.8% were from urban backgrounds.

Table 1: Data of Study Subjects

Parameter Finding
Total Participants 116

Mean Age (months) 22.9
Median Age (months) 18

Age Range (months) 3-60

SD of Age +15.2
Most Affected Age Group 13-36 months (50%)
Male Participants 68 (58.6%)
Female Participants 48 (41.4%)
With Fever 84 (72.4%)
Without Fever 32 (27.6%)
Most Common Febrile Cause (URTI) 25 (40.3%)
p-value (URTI) 0.21

Most Common Seizure Type (GTCS) 64.7%
Developmental Delay 15.5%
Anemia Prevalence >50%
Electrolyte Imbalance 52%

Abnormal EEG

Significant subset

Abnormal Neuroimaging

Significant in complex/focal seizures

Socioeconomic Class — Upper Lower

36.2%

Socioeconomic Class — Lower Middle

30.2%
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Rural Residence

78 (67.2%)

Urban Residence

38 (32.8%)

Discussion

Seizures are a typical neurological emergency in
children and demand urgent clinical attention due to
their multifactorial etiologies and potential
neurodevelopmental  consequences. In  this
prospective observational study conducted among
children aged 3 months to 5 years, we investigated
the clinical, demographic, and etiological profiles of
seizures to generate region-specific data and identify
risk factors that may assist in early diagnosis and
management.

In our study, the mean age of presentation was 22.9
+ 15.2 months, with the 13-36 months’ age group
being most commonly affected (50%). This age
distribution is consistent with findings by Ramesh et
al. (2020) [5] and Bharathi et al. (2016) [6], who
reported peak incidence of seizures in children
below 3 years, likely due to neurodevelopmental
immaturity and higher susceptibility to infections.
Similarly, Sarkar et al. (2021) [7] noted a mean
seizure age of 24.7 months in their tertiary-care
cohort.

A male predominance was evident in our cohort
(58.6%), in line with studies by Adhikari et al.
(2013) [8] and Sherlin et al. (2012) [9], where boys
consistently outnumbered girls among seizure
admissions. The reasons could include biological
susceptibility as well as sociocultural healthcare
access biases favouring male children, particularly
in rural settings.

Febrile seizures were the most common etiology in
our study (53.4%), corroborating data from Kanwar
et al. (2025) [10] and Debroy et al. (2021) [11],
where febrile seizures accounted for 45-60% of
pediatric seizure presentations. Fever was present in
72.4% of children, with upper respiratory tract
infections (URTI) being the most common febrile
trigger. This matches reports by Mohamed et al.
(2022) [12] who highlighted URTI and viral
gastroenteritis as major precipitating factors.

The predominant seizure type in our study was
generalized tonic-clonic seizures (GTCS), seen in
64.7% of participants. This is consistent with
Olusanya et al. (2016) [2] and Rodriguez et al.
(2009) [13], who found GTCS to be the most
prevalent presentation in low-resource settings,
particularly among febrile seizure cases. Although
focal seizures were less frequent, they often
correlated with structural lesions and warranted
neuroimaging. De Sousa et al. (2007) [14] reported
similar trends, advocating for a high index of
suspicion in such cases.

Developmental delay was identified in 15.5% of
children. This subset included children with a
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history of birth asphyxia, perinatal complications, or
underlying syndromes. Our findings are in
agreement with Aishwarya et al. (2021) [15] and
Dankhade et al. (2023) [16], who reported
developmental concerns in 13—18% of children with
early-onset seizures. Moreover, nutritional status
was suboptimal in over half the participants, with a
high prevalence of anemia, reflecting the endemic
burden of malnutrition in Rajasthan. Devpura et al.
(2023) [17] and Kannachamkandy et al. (2020) [18]
also emphasized the role of iron and trace elements
in seizure threshold regulation.

Electrolyte imbalances were detected in 5.2% of
cases, notably hypocalcemia and hyponatremia.
Although not a dominant etiology, these findings
emphasize the need for prompt correction in
emergency settings. Addlur et al. (2021) [19] and
Baek et al. (2018) [20] observed similar electrolyte
disturbances among children with seizures,
especially in younger age groups.

EEG was performed in 48.3% of cases, with
abnormal results in 35.7%, a finding that parallels
Bharathi et al. (2017) [6] (43.75%), Gogoi et al.
(2016) [21] (56.25%), and Chandini et al. (2019)
[22] (41%). These findings highlight the utility of
EEG in evaluating seizure types and underlying
pathophysiology.

Our findings suggest the need for systematic
evaluation in every pediatric seizure case, especially
considering nutritional deficiencies, underlying
structural lesions, and socioeconomic determinants.
Strengthening maternal-child health services in rural
areas and improving early intervention pathways can
substantially reduce long-term neurodevelopmental
impairments.

While our study offers robust region-specific data, it
is limited by its single-center design and lack of
long-term outcome tracking. Future multicentric
studies with longitudinal follow-up would provide
deeper insights into seizure recurrence, drug
responsiveness, and cognitive outcomes.

Conclusion

This study highlights that febrile seizures are the
most prevalent cause of seizures in preschool
children, particularly affecting males aged 13-36
months from lower socioeconomic and rural
backgrounds. Generalized tonic-clonic seizures
were the dominant seizure type, and a considerable
proportion of children had developmental delay,
anemia, or nutritional deficits. Electrolyte
imbalances and neuroimaging abnormalities were
significant in complex or focal cases, emphasizing
the value of targeted investigations. Early
recognition, prompt management, and public health
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measures addressing nutrition and infection control
are essential to reduce seizure-related morbidity in
this age group.

Limitation: This was a single-center study with no
long-term follow-up, limiting the generalizability
and prognostic assessment.

Recommendation:
longitudinal

Multicentric ~ studies  with
follow-up and community-based

interventions are recommended to improve early
diagnosis and outcomes in pediatric seizures.
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