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ABSTRACT 

Objective: To determine the association between serum vitamin D levels and febrile seizures in the paediatric patients. 
Study Design: Case-Control Study. 
Place and Duration of Study: Abbasi Shaheed Hospital, Karachi Pakistan, from Mar 2020 to Mar 2021. 
Methodology: The study included all pyrexia paediatric patients, both with and without febrile seizures, as cases and controls. 
Children aged below six months or older than 60 months, with a previous history of afebrile seizures, diagnosed with central 
nervous system infection, dehydration, or electrolyte disturbance, were excluded from the study. Serum vitamin D levels and 
other demographic data were documented. 
Results: The study included 86 cases and controls. The mean age of cases was 28.07±16.47, and the controls were 26.38±15.72 
months. The rate of vitamin D insufficiency was three times more likely in cases compared to controls, i.e. [OR, 95% CI: 3.95 
(2.084—7.489)] with p=0.0001. 
Conclusion: Vitamin D deficiency is substantially more likely in the case than in the control group. As a result, children with 
febrile seizures should have their serum vitamin D levels tested. 
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INTRODUCTION 

The leading cause of seizures associated with a 
febrile illness in children accounts for 2-5% of the 
children admitted to the Emergency Department.1 
Febrile seizures are more common in the first one and 
a half years of life.2 However, febrile seizures 
occurring within six months after birth raise suspicion 
of an underlying central nervous system infection.3 

Certain intrinsic pyrogens, like interleukin beta 1, 
have been reported to contribute to increased neuronal 
excitability and stimulation, leading to an increased 
risk of febrile seizures.4 A typical seizure is described 
as a generalised tonic-clonic episode of fits, persisting 
for at least fifteen minutes.5 There are certain risk 
factors associated with febrile seizures, including 
maternal intake of alcohol and smoking during 
gestation, age, male gender, family history, genetic 
predisposition, perinatal exposure to antiretroviral 
drugs and certain vitamin deficiencies.6 

Recently, low vitamin D levels were found to be 
linked to an increased risk of febrile seizures. Vitamin 

D deficiency is fairly common in the paediatric 
population, with a known global prevalence of 12.1%.7 
Seizures are common in children with febrile illnesses 
associated with low vitamin D levels.8 sIn several 
international studies, the insufficiency or deficiency of 
serum vitamin D levels has been linked to febrile 
seizures in infants and young children. There is a 
relationship between brain maturation and serum 
vitamin D levels.7-9 

There are only limited studies from Pakistan that 
have reported socio-demographic parameters of 
children presenting with febrile seizures; however, no 
study thoroughly evaluated the relationship between 
vitamin deficiency in children and febrile seizures in 
our study population.9-10 Thus, in the present study, 
we evaluated the association between vitamin D levels 
and increased frequency of febrile seizures in the 
paediatric population at our setup. 

METHODOLOGY 

The case-control study was conducted at Abbasi 
Shaheed Hospital Karachi, Pakistan from March 2020 
to March 2021 after the Institutional Ethical 
Committee approval (Number 2020-
PM/012923/ASH). Sample size was calculated using 
WHO sample size calculator for health studies based 
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on the prevalence of vitamin D deficiency in cases v/s 
control as (73% v/s 45.9%).10  

Inclusion Criteria: Children of either gender, aged six 
months to five years old with pyrexia (defined by a 
body temperature greater than 38.3°C on a Mercury 
thermometer documented on two consecutive 
occasions 4 hours apart) were included.  

Exclusion Criteria: Children with a previous history 
of afebrile seizures, diagnosed with central nervous 
system infection, dehydration, or electrolyte 
disturbance, were excluded.  

Data collection was initiated after informed 
verbal consent from the parents and the child’s 
guardian. The non-probability consecutive sampling 
technique was applied to recruit patients for the study.  

The sample of 86 children with febrile seizures 
and 86 without febrile seizures were included in the 
study as cases and controls, respectively. One hundred 
seventy-two children were enrolled. 

A febrile seizure was characterised as a seizure 
with a generalised pattern without focal activity 
persisting for less than 15-20 minutes in concomitance 
with a febrile illness.11 Blood samples of all the patients 
included were taken. The serum levels of vitamin D, 
haemoglobin (Hb), blood sugar (BS), creatinine (Cr), 
blood urea nitrogen (BUN), calcium (Ca), potassium 
(K), sodium (Na), alkaline phosphatase (ALP), 
phosphorus (P), and platelet and white blood cells 
(WBC) counts were measured. The immunochemical 
method was used for analysis for the biochemical 
assessment of vitamin D. Vitamin D status was 
classified into three categories based on serum 25-
hydroxy vitamin D (25(OH)D) ≥ 30 ng/ml for normal, 
21-29 ng/ml for insufficient, and ≤20 ng/ml was taken 
as the cut-off for the vitamin D deficiency. Venous 
blood samples were collected into plain tubes, and 
serum was separated and stored at -700C until 
analysis.  

The Statistical Package for Social Sciences (SPSS) 
version 26 was used for data analysis. Quantitative 
variables were expressed as Mean±SD and qualitative 
variables were expressed as frequency and 
percentages. For statistical difference, Chi-square and 
independent sample t-tests, as appropriate, were used. 
The odds ratio were calculated to measure the 
association of vitamin D levels with febrile seizures. 
Odds ratio >1 with p ≤0.05 considered as statistically 
significant.  

 

RESULTS 

One hundred seventy-two children were enrolled in 
the study (86 in the Case Group and 86 in the Control 
Group). The mean age of the patients was 27.23±16.07 
months. Both groups' average vitamin D levels were 
29.69±10.19 ng/ml, shown in Table-I.  
 

Table-I: Baseline Characteristics of Study Group (n=172) 

Variables 
Groups 95% 

Confidence 
Interval 

p-
value 

Cases 
(n=86) 

Controls 
(n=86) 

Age 
(Months) 
Mean±SD 

28.07±16.47 26.38±15.72 -3.16 to 6.53 0.493 

Vitamin 
D(ng/mL) 
Mean ±SD 

24.44±7.60 34.94±9.76 
-13.13 to 

7.86 
0.001* 

 

Vitamin D deficiency was noted in 65(75.6%) patients 
in cases while 29 (33.9%) were in control, with a highly 
significant difference (p=0.001), mentioned in Table-II.  
 

Table-II: Demographic and Clinical Parameters of Study 
Groups (n=172) 

Variables 
Groups 

p-value 
Case Control 

Gender 

 Male 
 Female 

54(62.8%) 
32(37.2%) 

50(58.1%) 
36(41.9%) 

0.533 

Vitamin D Status 

Normal 
Deficient 
Insufficient 

21(24.4%) 
13 (15.1%) 
52(60.5%) 

57(66.3%) 
5(5.8%) 

24(27.9%) 
0.001* 

The Laboratory investigation of the study groups 
are shown in Table-III.  

Deficient status of vitamin D was noted in 
13(72.2%) cases and 5(27.8%) in controls. The odds of 
being deficient in vitamin D status were 2.8 times 
more likely in cases as compared to control, i.e. [OR, 
95% CI: 2.885 (0.98--8.48)] with p< 0.05. While 
insufficient vitamin D was noted in 52(68.4%) cases 
and 24(31.6%) in controls, the odds of having 
insufficient vitamin D status were 3.9 times more 
likely in cases as compared to control, i.e. [OR, 95% CI: 
3.951 (2.08—7.48)] with p< 0.05, shown in Table-IV. 

DISCUSSION 

Seizures are a common neurological occurrence in 
children aged six months to 5 years old who are 
suffering from a febrile illness. It is more frequently 
associated with Asian ethnicity.11 The aetiology of 
febrile seizures is dependent upon multiple factors. 
The phenomenon is dependent upon age, as febrile 
seizure is a manifestation occurring in an undeveloped  
 

Table-III: Laboratory Findings of Study Groups (n=172) 
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Variables 

Groups 95% 
Confi-
dence 

Interval 

p-
Value 

Cases 
(n=86) 

Mean±SD 

Controls 
(n=86) 

Mean±SD 

Platelet 
(cells/micr) 

260.06±5.94 
324.93±15.5

8 
-68.41 to 

61.31 
0.001 

Potassium 
(mmol/L) 

4.08±1.75 5.16±0.73 
-1.48 to 

0.67 
0.001 

Sodium 
(mq/L) 

139.23±1.4 141.12±58 
-3.15 to 

0.63 
0.001 

Phosphorus 
(mg/dL) 

4.38±0.98 4.61±0.75 
-0.49 to 

0.03 
0.007 

Haemoglobi
n(gram/dL) 

10.91±3.15 10.95±2.70 
-0.91 to 

0.84 
0.230 

White Blood 
Cells 
(cell/micro) 

10.46±2.38 11.27±2.31 
-1.52 to 

0.10 
0.510 

Blood Sugar 
(mg/dL) 

113.23±5.44 105.84±579 
5.69 to 

9.07 
0.195 

Creatinine 
(mg/dL) 

0.47±0.03 0.49±0.01 
-0.03 to 

0.01 
0.001 

Blood Urea 
Nitrogen 
(mg/dL) 

22.05±4.31 26.87±4.69 
-6.17 to 

3.45 
0.771 

Calcium 
(mg/dL) 

9.60±2.63 9.79±2.33 
-0.93 to 

0.56 
0.227 

Alkaline 
Phosphatase 
(ALP) 
(unit/L) 

530.93±8.38 
519.36±12.1

8 
8.42 to 
14.71 

0.001 

 

Table-IV: Association between Vitamin D Status and Febrile 
Seizures (n=172) 

Vitamin D 
Status 

Groups Odds 
Ratio 

95% 
CI 

p-
value Case Control 

Deficient 
13 

(72.2%) 
5(27.8%) 2.885 

0.981 
to 

8.485 
0.046* 

Insufficient 
52 

(68.4%) 
24(31.6

%) 
3.951 

2.084 
to 

7.489 

0.0001
* 

 

and immature brain in response to pyrexia.12 Due 
to increased neuronal excitability, the brain of a child 
is prone to febrile seizures.  Many clinical trials have 
shown that deficiency or insufficiency of vitamin D, B-
complex vitamins, calcium, zinc, and magnesium 
increases the risk of febrile seizures in the paediatric 
population.13-14 

The current study evaluated the connection 
between our population's vitamin D deficiency and 
febrile seizures. We reported that children with lower 
levels of vitamin D were more likely to suffer from 
febrile seizures. Febrile seizures were significantly 
more frequently seen in children with low levels of 
serum vitamin D (p<0.05). 

In a study by Bhat and colleagues, the 
relationship between febrile seizures and 25-hydroxy 
vitamin D was determined. The authors revealed that 
out of the 223 children who had febrile seizures, 43.5% 
had vitamin D insufficiency, and 30.85 per cent had a 
deficiency. Thus, it was concluded that decreasing 
vitamin D levels correlated with increasing incidence 
of febrile seizures.15 In contrast, Heydarian et al. 
evaluated the plasma level of vitamin D in children 
with or without febrile seizures; however, they found 
no significant difference between the two groups 
(48.41 ± 15.25 versus 41.92 ± 22.42 ug/dl). This could 
be because of their small sample size and variation in 
socio-demographic parameters of the study 
population. However, they noted that children with 
febrile seizures were significantly younger than those 
without seizures (p=0.001).16 

Vitamin D deficiency can cause a wide range of 
neurological disorders and mental retardation, 
according to a 2017 study by Di-Somma et al. Vitamin 
D is completely necessary for brain development, and 
deficiency can contribute to a wide range of 
neurological disorders and mental retardation.17 This 
explains why children with a deficiency of vitamin D 
are more at risk of developing febrile seizures.18 More 
studies are necessary to evaluate the statistical 
association with a larger sample size and more 
parameters in multiple study centres in Pakistan to 
validate the findings of the present study. 
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