ISSN: 2581 — 3633

PubMed - National Library of Medicine - ID: 101745081

International Journal of Medical Science and Advanced Clinical Research (IJMACR)
Available Online at:www.ijmacr.com
Volume -9, Issue — 3, June — 2026, Page No.: 109 — 117

Correlation of Serum Vitamin D3 Levels with Febrile Seizures in Children Aged 6 Months to 5 Years: A Cross-
Sectional Study

!Dr. Amoghavarsha S, Postgraduate Resident, Department of Paediatrics, Kempegowda Institute of Medical Sciences and
Research Centre, Bangalore - 560004, Karnataka, India

2Dr. Ramya H S, Professor, Department of Paediatrics, Kempegowda Institute of Medical Sciences and Research Centre,
Bangalore - 560004, Karnataka, India

3Dr. Aditya Seethamraju, Senior Resident, Department of Paediatrics, Kempegowda Institute of Medical Sciences and
Research Centre, Bangalore - 560004, Karnataka, India

Corresponding Author: Dr. Amoghavarsha S, Postgraduate Resident, Department of Paediatrics, Kempegowda Institute
of Medical Sciences and Research Centre, Bangalore - 560004, Karnataka, India

How to citation this article: Dr. Amoghavarsha S, Dr. Ramya H S, Dr. Aditya Seethamraju, “Correlation of Serum
Vitamin D3 Levels with Febrile Seizures in Children Aged 6 Months to 5 Years: A Cross-Sectional Study”, IIMACR —
June — 2026, Volume — 9, Issue — 3, P. No. 109 — 117.

Open Access Article: © 2026 Dr. Amoghavarsha S, et al. This is an open access journal and article distributed under the
terms of the creative common’s attribution license (http://creativecommons.org/licenses/by/4.0). Which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are
licensed under the identical terms.

Type of Publication: Original Research Article

Conflicts of Interest: Nil

Abstract parameters were recorded and analysed. Vitamin D

Febrile seizures are the most common convulsive deficiency was present in 11 children (16.9%) and
insufficiency in 38 (58.5%), with only 16 (24.6%)

having sufficient levels, yielding a hypovitaminosis D

disorder of early childhood. Emerging evidence

implicates vitamin D deficiency in  neuronal

hyperexcitability, raising interest in its association with
febrile seizures. This hospital-based cross-sectional
study enrolled 65 children aged 6 months to 5 years
admitted with febrile seizures at Kempegowda Institute
of Medical Sciences (KIMS), Bangalore, over 18
months. Serum 1,25-dihydroxycholecalciferol (vitamin
D3) levels were measured and categorised using IAP
2017 gquidelines: deficient (<12 ng/mL), insufficient
(12-20 sufficient  (>20

Demographic, clinical, hematological, and biochemical

ng/mL), and ng/mL).

prevalence of 75.4%. Mean serum vitamin D was 16.41
+ 6.58 ng/mL. Male predominance was noted (63.1%;
ratio 1.7:1), with peak incidence in the 2-3-year age
group (33.8%). Most children experienced a single
(69.2%), and

predominantly within the first two days of fever. A

convulsion seizures  occurred
statistically significant association was found between
vitamin D status and number of convulsions (Fisher's
Exact Test, p = 0.03): children with vitamin D

deficiency had a higher proportion of multiple
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convulsions. Anemia was prevalent (55.4%) and also
significantly associated with seizure frequency (p =
0.015). No significant associations were found between
inflammatory markers (CRP, ESR, TLC) and vitamin D
levels. On three-month follow-up with vitamin D3
supplementation, only 1 of 65 children experienced
seizure recurrence. Vitamin D insufficiency is highly
prevalent among children with febrile seizures and
correlates  significantly with  seizure  frequency,
supporting a role for routine vitamin D assessment and
supplementation in this population.

Keywords: Febrile seizures, Vitamin D deficiency,
Paediatric seizures, Serum 25(OH)D, Anemia, Neuronal
excitability, Children, Nutritional deficiency, Seizure
recurrence, IAP guidelines

Introduction

Febrile seizures are convulsions occurring in young
children between 6 months and 5 years of age in
association with fever, in the absence of central nervous
system (CNS) infection or metabolic abnormalities.
They represent the most common seizure disorder of
early childhood, affecting 2-5% of children globally,
with higher rates of up to 12% reported in specific
populations *. The peak incidence occurs in the second
year of life, and approximately one-third of affected
children experience at least one recurrence. Despite their
generally benign prognosis, febrile seizures cause
significant parental anxiety and contribute substantially
to emergency department visits and paediatric
admissions 2.

The neurobiological basis involves an interaction
between fever-driven increase in neuronal excitability,
the intrinsic vulnerability of the immature brain, and
pro-inflammatory cytokines released during systemic

infection. The relative immaturity of GABAergic
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inhibitory circuits and the dominance of excitatory
glutamatergic signalling in early childhood predispose
the developing brain to seizure generation under febrile
conditions 3,

Vitamin D is increasingly recognised as a neuroactive
steroid with roles extending well beyond skeletal
metabolism. Vitamin D receptors (VDR) are widely
expressed in the brain, including in cortical neurons,
hippocampus, substantia nigra, and glial cells. Active
vitamin D (calcitriol) influences neuronal differentiation,
antioxidant

calcium homeostasis, pathways, and

regulation of pro-inflammatory cytokines - all
mechanisms relevant to seizure susceptibility *°.
Vitamin D deficiency is pandemic among children
worldwide, including in sun-rich countries such as India,
driven by indoor lifestyles, dietary inadequacy, and
limited supplementation ®.

Several observational studies have reported lower serum
25-hydroxyvitamin D (25(OH)D) levels in children with
febrile seizures compared with febrile controls, and
some have demonstrated a negative correlation between
vitamin D concentrations and seizure recurrence "%
However, findings are inconsistent across populations °,
and published Indian data remain limited. This study
was therefore undertaken to determine the prevalence of
vitamin D deficiency among children presenting with
febrile seizures at a tertiary centre in Bangalore, and to
analyse its association with seizure frequency and other
laboratory parameters.

Materials And Methods

Study Design and Setting

A hospital-based cross-sectional observational study was
conducted at the Department of Paediatrics, KIMS and
Research Centre, Bangalore, over a period of 18 months
(2023-2026). Institutional Ethics Committee approval
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was obtained, and written informed consent was taken
from parents or legal guardians of all participants.
Participants

Children aged 6 to 60 months admitted with febrile
seizures were included. Exclusion criteria were: afebrile
seizures, clinical or laboratory evidence of CNS
infection, structural CNS malformations, and chronic
systemic illness. Based on a prevalence estimate of
13.5% (Singh et al., 2019) and 10% precision, the
calculated minimum sample size was 45; 65 consecutive
eligible children were enrolled.

Data Collection

Detailed demographic and clinical information was
recorded using a structured proforma. Physical
examination included anthropometric  assessment
classified according to the Indian Academy of Pediatrics
(IAP) nutritional grading. Laboratory investigations
included complete  blood count, erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP),
serum electrolytes (sodium, potassium, chloride,
calcium), random blood glucose (GRBS), and urine
routine examination.

Vitamin D Measurement

Five millilitres of venous blood were collected from
each child. Serum 25-hydroxyvitamin D3 was measured
using a 25-hydroxy vitamin D3 EIA kit on an

immunoassay analyser. Vitamin D status was

categorised per IAP 2017 guidelines: sufficient (>20
ng/mL), insufficient (12-19 ng/mL), and deficient (<12
ng/mL). All children with low or insufficient vitamin D
were started on vitamin D3 supplementation and
followed up at three months to assess seizure recurrence.
Statistical Analysis

Data were entered into Microsoft Excel and analysed
using standard statistical software. Descriptive statistics
(mean, standard deviation, frequency, and percentage)
summarised continuous and categorical variables.
Associations  between categorical variables were
evaluated using the chi-square test or Fisher's Exact Test
as appropriate. A p-value <0.05 was considered
statistically significant.

Results and Discussion

Demographic and Clinical Profile

Among 65 children enrolled, the most common age
group was 2-3 years (33.8%), followed by 1-2 years
(29.2%), 4-5 years (16.9%), 6-12 months (13.8%), and
3-4 years (6.2%), with a mean age of 25.02 + 14.75
months (Table 1). This clustering in the second and third
years of life reflects the well-established epidemiological
pattern of febrile seizures and corresponds to the peak
period of neurological vulnerability 2. Comparable age
distributions were reported by Heydarian et al. (2020)
from Iran and Gowdaman et al. (2024) from Vellore °*°.

Table 1: Demographic and Clinical Characteristics of Study Participants (n = 65)

Parameter Category n (%) p-value
Age group (months) 6-11 9 (13.8%)

12-23 19 (29.2%)

24-35 22 (33.8%)

36-47 4 (6.2%)

©2026, IJIMACR
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Parameter Category n (%) p-value

48-60 11 (16.9%) ¥ =7.23,p=0.51
Gender Male 41 (63.1%)

Female 24 (36.9%) M:F=1.71
Temperature (°F) 99-100 17 (26.2%)

100-101 30 (46.2%)

>101 18 (27.7%) Mean 100.72 + 0.8
Fever duration (days) 1 29 (44.6%)

2 27 (41.5%) Mean 1.76 + 0.93
No. of convulsions 1 46 (69.2%)

2 18 (27.7%)

4 1 (1.5%) Mean 1.47 + 0.45
Past H/o febrile seizure Absent 64 (98.5%)

Present 1 (1.5%)
Immunisation status Age-appropriate 65 (100%)
Nutritional status (1AP) Normal 39 (60.0%)

Grade | undernutrition 16 (24.6%)

Grade Il undernutrition 8 (12.3%)

Grade I11/1V undernutrition | 2 (3.1%)

Male predominance (63.1%;

M:F ratio 1.7:1) is

seizures occur across a broad thermal range rather than

consistent with multiple published series including
Hossain et al. (2023) from Dhaka (54.5% male) 7 and
Zhang et al. (2024) from China (M: F 1.43:1) . The
biological basis for this predisposition remains
incompletely understood but may reflect sex-linked
differences in neuronal maturation and seizure threshold.
Moderate-grade fever (100-101°F) was the most
common temperature category (46.2%), with mean

temperature 100.72 = 0.8°F, underscoring that febrile

©2026, IJIMACR

exclusively at high temperatures. Seizures occurred
predominantly within the first two days of illness (44.6%
on day 1; 415% on day 2), consistent with the
established pattern of early seizure onset during febrile
illness 2. The vast majority of children (69.2%)
experienced a single convulsion, consistent with simple
febrile seizures. All children were appropriately
immunised and developmentally normal, excluding these

as contributing factors.
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Hematological Parameters and Anemia

Mean hemoglobin was 10.64 + 1.58 g/dL, indicating
mild anemia at the cohort level. Fifty-five point four
percent of children were anemic: 16.9% had mild anemia
(10-10.9 g/dL) and 38.5% had moderate anemia (6-9.9
g/dL) (Table 2). A statistically significant association

was found between hemoglobin level and number of
convulsions (Fisher's Exact Test, p = 0.015): among
children with hemoglobin 6-9.9 g/dL, 52% experienced
two convulsions compared with only 13.8% of those
with hemoglobin >11 g/dL.

Table 2: Association between Hemoglobin Level and Number of Convulsions (n = 65)

Hemoglobin (g/dL) 1 Convulsion n (%) 2 Convulsions n (%) 4 Convulsions n (%)
>11 (Normal) 25 (86.2%) 4 (13.8%) 0 (0%)

10-10.9 (Mild anemia) 10 (90.9%) 1 (9.1%) 0 (0%)

6-9.9 (Moderate anemia) 11 (44.0%) 13 (52.0%) 1 (4.0%)

Total 46 (70.8%) 18 (27.7%) 1 (1.5%)

Fisher's Exact Test p =0.015

This finding is clinically significant. Iron deficiency
anemia reduces oxygen delivery to the brain and may
compromise inhibitory neuronal function. Namakin et al.
(2016) similarly reported that iron and zinc deficiencies
were associated with reduced inhibitory
neurotransmission in febrile seizure children 3. Papez et
al. (2023), in a prospective multivariate study, identified
iron status among the key predictors of febrile seizure
risk and recurrence 4. Our data corroborate these
findings and suggest anemia as a potentially modifiable
contributor to seizure burden.

Biochemical Parameters

Mean CRP was 1.45 = 2.7 mg/dL, reflecting a mild
inflammatory response. Mean serum sodium showed
mild hyponatremia (134.89 + 2.7 mEqg/L), while
potassium, chloride, and glucose were within normal
limits. Serum calcium showed a statistically significant
age-wise difference (p = 0.041), with the lowest mean in

the youngest age group (8.59 mg/dL in 6-11 months),

©2026, IJIMACR

though values remained within normal clinical ranges.
This gradient is clinically relevant given calcium's role
in maintaining neuronal membrane potential; low
vitamin D could further impair calcium homeostasis and
lower seizure threshold, as proposed by Heydarian et al.
(2020) and Al-Ashou et al. (2025) %15,

Vitamin D Status

The prevalence of hypovitaminosis D was high: 11
children (16.9%) were vitamin D deficient and 38
(58.5%) were insufficient, while only 16 (24.6%) had
sufficient levels (Table 3). The mean serum vitamin D
was 16.41 £+ 6.58 ng/mL, in the insufficiency range.
Vitamin D status was not significantly associated with
age (2 = 6.48, p = 0.44) or gender (Fisher's Exact Test, p
= 0.52), indicating that hypovitaminosis D was a
generalised characteristic of this cohort rather than

confined to any demographic subgroup.
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Table 3: Vitamin D Status in Study Participants (n = 65)

Vitamin D Category Criteria (ng/mL) n Percentage (%)
Deficient <12 11 16.9%
Insufficient 12-20 38 58.5%
Sufficient >20 16 24.6%
Total 65 100%

These findings align closely with comparable Indian and
international series. Gowdaman et al. (2024) from a
tertiary centre in South India reported insufficiency and
deficiency in 71% and 13% of febrile seizure children,
respectively . Singh et al. (2019) from Jammu and
Kashmir found a strong association between low vitamin
D and simple febrile seizures (p < 0.01) 6. Zhang et al.
(2024) from China demonstrated significantly lower
median vitamin D in children with febrile seizures vs.
healthy controls (28.8 vs. 37.51 ng/mL, p < 0.05) in a
large cohort of 747 cases . Cign et al. (2023) reported
significantly lower vitamin D alongside selenium, zinc,
and vitamin B12 in febrile seizure children compared
with febrile controls (p < 0.001) Y.
Mohammadi et al. (2023) and Heydarian et al. (2020)

did not find statistically significant mean vitamin D

In contrast,

differences between groups °8, highlighting that sample
size, geographical variation, and seasonal factors may
modulate results.

Association between Vitamin D Status and Seizure
Frequency

The most important finding of this study was the
statistically significant association between vitamin D
status and number of convulsions (Fisher's Exact Test, p
= 0.03) (Table 4). Among children with a single
convulsion, only 8.7% were deficient and 56.5%
insufficient; among those with two convulsions, 33.3%
were deficient and 55.5% insufficient. The sole child
with four convulsions was in the deficient category.
Children with sufficient vitamin D were substantially

less likely to have multiple convulsions.

Table 4: Association between Vitamin D Status and Number of Convulsions (n = 65)

No. of Convulsions Deficient n (%) Insufficient n (%) Sufficient n (%)
1 4 (8.7%) 26 (56.5%) 14 (30.4%)
2 6 (33.3%) 10 (55.5%) 2 (11.1%)
4 1 (100%) 0 (0%) 0 (0%)
Total 11 (16.9%) 38 (58.5%) 16 (24.6%)
Fisher's Exact Test p=0.03
This association is mechanistically plausible. Vitamin D pathways: regulation of L-type calcium channel

modulates neuronal excitability through multiple

©2026, IJIMACR

expression, attenuation of pro-inflammatory cytokines
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(IL-1p, IL-6, TNF-a) known to lower seizure threshold,
and upregulation of neurotrophic factors that stabilise
synaptic networks “°. In animal models, vitamin D
pretreatment delays seizure onset and reduces severity in
chemically induced paradigms; knockout of VDR leads
to heightened seizure susceptibility *°. Clinically, Bhat
et al. (2020) demonstrated a significant negative
correlation between 25(OH)D levels and seizure
recurrence in 223 children with simple febrile seizures?,
a finding closely mirrored by our results. Hossain et al.
(2023)7 and Nasir et al. (2024) ® from South Asia
similarly established significant associations between
vitamin D deficiency and febrile seizure occurrence.

No significant associations were identified between

vitamin D levels and inflammatory markers: CRP (p
0.64), ESR (p = 0.82), or total leukocyte count (p

0.73). This suggests that vitamin D's influence on seizure

susceptibility operates through neuromodulatory and
calcium-regulatory pathways rather than through gross
systemic inflammation, supporting the view that vitamin
D deficiency and inflammatory response represent
distinct but potentially additive pathways in febrile
seizure pathogenesis 8,
Follow-Up Outcome

All 65 children were

supplementation following the index event and followed

initiated on vitamin D3

up at three months. Only 1 child (1.5%) experienced a
recurrent febrile seizure during this period, suggesting a
favourable short-term outcome with supplementation.
Although this study was not a controlled trial and
definitive conclusions on the preventive efficacy of
supplementation cannot be drawn, these findings are
consistent with prospective evidence from Bhat et al.
(2020) and Gowdaman et al. (2024) suggesting that

correcting vitamin D deficiency may attenuate

©2026, IJIMACR

recurrence risk 8. Larger randomised controlled trials
with adequate power and standardised supplementation
protocols are needed to confirm this effect.
Conclusions
Vitamin D insufficiency and deficiency are highly
prevalent (75.4%) among children aged 6 months to 5
years presenting with febrile seizures in this cohort. A
significant association between lower vitamin D status
and higher seizure frequency (p = 0.03) supports a
neuromodulatory role for vitamin D in febrile seizure
susceptibility. Anemia, present in 55.4% of children,
was independently associated with increased convulsion
frequency (p = 0.015). These micronutrient deficiencies
represent potentially modifiable risk factors. Clinicians
should consider routine assessment of serum vitamin D
and hemoglobin in children with febrile seizures,
particularly with recurrent episodes during the same
illness. Supplementation of vitamin D3, alongside
dietary counselling, promotion of outdoor sun exposure,
and correction of iron-deficiency anemia, should be
integrated into standard febrile seizure management
protocols and national child health programmes.
Prospective randomised trials are warranted to establish
optimal supplementation regimens and confirm their
preventive efficacy.
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