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Abstract: 
Aim: To compareserum Magnesium level in febrile children from 6 to 60 months of age with and without seizures. 
Methods: It is a hospital based comparative observational study, done at Department of Pediatrics, SPINPH, SMS 
Medical College, Jaipur, from May 2021 to November 2022. There were case and control group, we took 70 
febrile children with seizure in the case group and 70 febrile children without seizure in the control group from 6 
month to 5years of age. After taking Informed consent from parents a detailed history was taken and after doing 
a clinical examination, serum magnesium levels were measured by Beckman Counter AU680. 
Results: Mean age of cases and control were 24.89± 16.63 and 26.40 ± 17.31 month respectively. there were 41 
male and 29 female in case group and 39 male and 31 female in control group. There was no significant difference 
between case and control group in term of age and gender. Mean level of serum magnesium was 1.19± 0.32 in 
case group and 1.90 ± 0.29 in control group which was significantly different. 
Conclusion: We found a positive correlation between deficiency of serum magnesium level and febrile seizure. 
However, more studies at a larger level required to establish a strong correlation between the two. 
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1. Introduction 
Febrile Seizure is one of the most prevalent 
neurological disorders during childhood.1Febrile 
Seizures are defined as seizures that occur 
between the age of 6-60 months with a 
temperature of 38ºC(100.4ºF) or higher, that are 
not the result of central nervous system infection 
or any metabolic imbalance, and that occur in the 
absence of a history of prior afebrile 
seizure.2Febrile seizures are of 2 types 
1. Simple Febrile Seizure. 
2. Complex Febrile Seizure. 
 
About 30-40% of children with the first episode of 
febrile seizure will experience recurrences, hence 

it is important to understand and prevent febrile 
seizures.3 Febrile seizure is a multifactorial 
disorder, there are many risk factors like age, sex, 
genetic predisposition, changes in the levels of 
neurotransmitters, degree and duration of fever 
which are responsible for febrile seizure. The role 
of trace elements like sodium, calcium, potassium, 
and magnesium are identified in causing febrile 
seizure.4,5 Magnesium being the most abundant 
intracellular divalent cation regulates many 
intracellular functions and has a profound effect 
on neural excitability. It is the fourth most 
common cation in the body. The normal plasma 
magnesium levels are 1.5 to 2.3 mg/dl.4 
Magnesium is well known for its diverse action in 
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the human body. In the nervous system 
magnesium is important for optimal nerve 
transmission and neuromuscular conduction as 
well as protection against nerve excitotoxicity 
{excessive excitation leads to cell death}6,7. 
Glutamate is a major excitatory neurotransmitter 
in the brain acting as an agonist at N-Methyl- D-
aspartate (NMDA) receptors. Extracellular 
Mg2+normally blocks NMDA receptors. Thus, 
hypomagnesemia leads to glutamate-mediated 
depolarization of the postsynaptic membrane and 
enhancement of epileptiform electrical activity.8,9 
Magnesium is obtained from whole grains, nuts, 
and green leafy vegetables. However, global diet 
trends are moving towards high consumption of 
low-magnesium processed food.10,11 
In the view of above discussion, we try to assess 
magnesium status in children aged 6 months to 5 
years with febrile seizure and to find an 
association between magnesium and febrile 
seizure. 
 
Material and Methods 
 The study was conducted in the department of 

Pediatrics, SPINPH, SMS Medical College, 
Jaipur, from May 2021 to November 2022. It is 
a hospital based comparative observational 
study. The required sample size was 70 
subjects in each group. 

 
Inclusion Criteria 
Case: Children from 6 month to 5 years of age 
who presented to Pediatrics Department of 
SPINPH Hospital with Febrile Seizure. 
Control:The controlselected with a similar age 
group presented with a short duration of Fever 
but without seizure. 

Exclusion criteria 
Children presented with: 
 Atypical Febrile Seizures. 
 Afebrile seizures. 
 Any signs of CNS infection. 
 Sick children, those with neurodevelopmental 

delay. 
 Liver, renal, or endocrinal disorders. 
 Refusal for consent. 
 
All the children who met inclusion criteria were 
enrolled in the study after taking written 
informed consent from parents. Detailed history 
was taken. A general and systemic examination 
was done in all the cases to find out the cause of 
fever. At the time of admission, 2 ml of blood was 
taken from the peripheral veins in a plain glass 
tube. Sample was sent to laboratory for 
Magnesium level and was measured by Beckman 
counter AU 680. 
 
Statistical analysis 
Data was recorded on a prechecked proforma, 
Statistical analysis performed using IBM SPSS 
statistics. Version 20, Continuous variables were 
summarized as mean and standard deviationand  
compared by student t-test, Nominal/categorical 
variable were summarized as proportion (%) and  
compared among groups using chi square test. A p 
value <0.05 was considered as the cut-off value 
for significance. 
 
Results 
In Our Study Maximum cases (50%) and control 
(31.42%) were in the age-group of 6-18 months 
followed by the age group of 19-30 months with 
21.42% cases and 24.28% control. The mean age 
was 24.89 ±16.6 in the case and 26.40±17.31 in 
the control group. 

 
Table1: Mean age of case and control 

 

 
Case Control 

Mean SD Mean SD 
Mean Age 24.89 16.63 26.40 17.31 

Median (Range) 20.00(6.00-60.00) 20.00(6.00-60.00) 
P value (Result) 0.598 

P value is 0.598. The result is not significant at p <.05 
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Figure 1: Distribution of Case and Control According to Gender 
 
The maximum number of patients 41 (58.57%) 
with febrile seizures were male and the rest were 

female 29 (41.43%). The mean age and sex were 
similar in both groups. 

 
Table2: Distribution of cases and controls according to Serum Magnesium Level 

 

 
Case Control 

No. % No. % 
Deficient (≤1.5 mg/dl) 59 84.30 09 12.09 
Normal (>1.5 mg/dl) 11 15.70 61 87.91 

Total 70 100.00 70 100.00 
 

Above table depicts that among the case group 59 
(84.3%) patients had deficient serum magnesium 
level and 11 (15.70%) had normal level. In control 

group 9 (12.9%) had deficient serum magnesium 
level and 61(87.91%) had normal levels. 

 
Table3: Mean value serum magnesium 

 
 Case Control 
 Mean SD Mean SD 

Mean Magnesium Level 1.19 0.32 1.90 0.29 
P value (Result) p<0.001 

The p-value is .001 The result is significant at p<.05 
 

The mean magnesium level in the case group was 
1.19±0.32 and in the control group was 1.90±0.29. 
The difference between each group was found 
statistically significant (p-value < 0.001). The 
result is significant at p<.05. 
 
Discussion 
The study was undertaken to assess the serum 
magnesium levels in febrile children from 6 
months to 5 years of age with and without 
seizures. 50-60% of body magnesium is in bone 
where it serves as reservoir . Most intracellular 
magnesium is bound to protein, of about 25% is 
exchangeable. Because cells with higher metabolic 
rate have higher magnesium, most of it is present 

in muscle and liver. Magnesium is essential for 
membrane stabilization and nerve conduction.12 
In Our Study Maximum cases (50%) and control 
(31.42%) were in the age- group of 6 – 18 months 
followed by the age group of 19-30 months with 
21.42% cases and 24.28% control. The mean age 
was 24.89 ±16.6 in the cases and 26.40±17.31 in 
the control group. A similar study done by 
Namakinet al.52016 also found the mean age of 
cases was 24.1±13.4 months and of control was 
19.8±11.1 months, Goutham A S et al.13also found 
in his study the mean age of cases was 1.97±1.33 
years and in the control, group was 2.01±1.02 
year. The result of our study is comparable to the 
above mention studies, the incidence of febrile 
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seizure is decrease with increasing age due to 
myelination and maturity of the brain. In our 
study, the maximum number of patients 41 
(58.57%) with febrile seizures were male and the 
rest were female 29 (41.43%).Kannachamkandyet 
al.14, GOUTHAM A S et al.13Talebianet al.15 also 
came to a similar conclusion and found male 
predominance in febrile seizure, there were 
65.7%and 54.3%61.7% male children in cases 
respectively. 
In our study we found a positive correlation 
between serum magnesium and febrile seizure. 
magnesium deficiency was present in 59 (84.3%) 
cases and 9 (12.9%) control. The difference 
between each group was found statistically 
significant (p-value < 0.001). The mean 
magnesium level in the cases is 1.19±0.32 and in 
the control is 1.90±0.29. Namakin, et al.5 
(2016)did a case-control study and found the 
mean value of serum magnesium level was 
1.9±0.32 in cases and 2.27±0.38 in control, the P 
value is < 0.001 which is statistically significant. 
Goutham A.S. et al.(2017)13 a conducted study on 
serum magnesium level in febrile children. Mean 
levels of magnesium was1.97 +0.24 and2.19+0.20 
in cases with febrile convulsion and febrile 
patients without seizures respectively and there 
were significant differences. 
 
Conclusion 
No association was found in term of Age and 
gender between case and control group. The mean 
levels of serum Mg were significantly low in FS 
group when compared with control group. That 
conclude hypomagnesemia can cause febrile 
seizure. Further studies with a larger study group 
are required to conclude that magnesium 
supplementation can prevent the febrile seizure. 
 
References 
1. Martindale JL, Goldstein JN, Pallin DJ. 

Emergency department seizure 
epidemiology.Emerg Med Clin North Am. 
2011;29:15-27. 

2. Nelson textbook of pediatrics: Robert M, 
KliegmanMD, Richard E, BehrmanMD, Hal B, 
JensonMDand Bonita F. Stanton, MD 21Nath 
edition, 2011, 30-92. 

3. Leung A, Rob Edition, 2: son L, Febrile 
seizures, J pediatric health 
care.2007;2(4):250-5. 

4. Akbayram S, Cemek M, Bueyuekben A, 
Aymelek F, Karanman S, Yilmaz F,et al.Major 
and minor bio-element status in children with 
febrile seizure. Brastile Lek 
Listy.2012;113(7):421-3. 

5. Namakin K, Zardast M, SharifzadehGh, Bidar T, 
Zargarain S. Serum Trace Elements in Febrile 
Seizure: A Case-Control Study. Iran J Child 
Neurol. Summer. 201;10(3):57-60. 

6. GroberU, SchmidtJ, KistersK. Magnesium in 
prevention and therapy. Nutreints. 
2015;7:8199-8226. 

7. VinkR, NechiforM. Magnesium in the Central 
Nervous System; University of Adelaide Press: 
Adelaide, Australia, 2011, 342. 

8. Coan EJ, Collingridge GL. Magnesium ion block 
an N-Methyl-D-aspartate receptor-mediated 
component of synaptic transmission in rat 
hippocampus. Neuroscience letters. 1985 
Jan;53(1):21-6. 

9. Cotton DB, Hallak M, Janusz C, Irtenkauf SM, 
Berman RF. Central anticonvulsant effects of 
magnesium sulfate. 

10. Wilkinson S, Stuedeman J, Grunes D, Devine O. 
Relation of soil and plant magnesium to 
nutrition of animals and man. Magnesium. 
1987;6(2):74. 

11. Rosanoff A. Changing crop magnesium 
concentration: impact on human health. Plant 
Soil.2013;368(1-2):139-53. 

12. Johnson M. Seizure in childhood. In: 
KleigmanRB Ehrman R, J Enson H, et al. 
editors.Nelson book of pediatrics 21sted. 
Philadelphia: Saunders Elsevier,2011. 

13. Goutham AS, Dhingra P, Shankar P. Serum 
Magnesium level in febrile convulsionTJPRC: 
IJGMJUN, 2017, 2. 

14. KannachamkandyL,KamathSP,MithraP,Jayashr
eeK,ShenoyJ, BhatKG, et al.Association 
between serum micronutrient levels and 
febrile seizures among febrile children in 
Southern India: A case control study clinical 
epidimilogy and global health Elsevier. 
2020Dec;8(4):1366-1370. 

15. Talebian A, Vakili Z, Talar SA, et al.Assessment 
of relation between serum zinc and 
magnesium levels in children with febrile 
convulsions. Iranian J Pathol. 2009;4(4):157-
60. 

426


