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Abstract

Background: As the most prevalent noncontagious neurologic condition, epilepsy is an important cause of mortality and disability
in children, and its etiology is an important issue.
Objectives: Epilepsy may be induced by different risk factors, some of which may be unclear; therefore, this study aimed to evaluate
the risk factors of seizures in children.
Methods: Children with seizures admitted to the Pediatric Clinic of Amir-Kabir Hospital were enrolled in this study. First, accurate
biography of the parents was taken to rule out other differential diagnoses of seizures. After the diagnosis of seizures, based on the
diagnosis of a pediatric neurologist, demographic information, detailed history of seizure, neurologic examination, and process of
growth and development were recorded. Then, we take electroencephalogram (EEG), magnetic resonance imaging, and computed
tomography scans from study cases.
Results: Of the 291 evaluated cases, 54.6% were male. Variables associated with seizure and epilepsy evaluation showed that
generalized tonic-clonic seizure was the most prevalent seizure in 134 children (46%). The duration of seizures was lower than 15
minutes in 266 cases; in addition, 191 children (55.5%) had a fever before seizures. Regarding underlying diseases, 268 children (92.2%)
had no disease. Cerebral palsy (CP) was the most common underlying disease in 10 cases (3.4%).
Conclusions: Infectious diseases (such as gastroenteritis and pneumonia) were observed as the most important possible risk
factors in this study.
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1. Background

As the most prevalent noncontagious neurologic
condition, epilepsy is an important cause of mortality and
disability in children. Epilepsy is defined as an “enduring”
tendency to seizures, but “enduring” is not easily defined
(1). In addition, based on practical reasons, epilepsy is
defined as ≥ 2 seizures unprovoked and separated by at
least a period of 24 hours. This is based on the concept
that the risk of recurrence after 2 unprovoked seizures
is about 80%, while the risk of recurrence after a single
unprovoked seizure is only about 50% of cases (2-4). The
epilepsy concept of 2 unprovoked seizures is useful in
patients with dramatic convulsive seizures. The newborn
period is an important interval for epilepsy; also, many of
them have seizures due to acute encephalopathy (5, 6).

Some related risk factors are as follows:

(1) Age, the onset of epilepsy is common in children and
older adults, but the condition can occur at any age;

(2) Family history;
(3) Head injuries;
(4) Stroke and other vascular diseases;
(5) Dementia;
(6) Brain infections;
(7) Seizures in childhood (7-9).

2. Objectives

There is a clear bias in referred patients or cases
referred to the emergency department, especially in
countries without prepaid comprehensive health care
(10). A successful method has been to search requests
for electroencephalogram (EEG) recordings, provided that
they serve a regional population (11-13). These show the
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importance of this condition; thus, this study aimed to
evaluate and investigate the causes and risk factors of
epilepsy and seizures in children.

3. Methods

3.1. Study Population and Setting

The inclusion criterion was children with seizures
admitted to the Pediatric Clinic of Amir-Kabir Hospital
from April to September 2008. Exclusion criteria were all
patients who were not willing to participate in the study
and those who had not required EEG; the indications of
EEG in epilepsy included recurrent cases, non-response to
treatment, abnormal cases, etc. Also, patients who had
been discharged before the test results were excluded from
the study. Based on our criteria, we enrolled 291 patients
with seizures aged 2 months to 12 years.

3.2. Measurements

First, accurate biography of the parents was taken to
rule out other differential diagnoses of seizures. After the
diagnosis of seizures, age, gestational age, birth weight,
and type of delivery were recorded. Also, we took a detailed
history of seizures in patients and parents, type of seizure,
the duration, and frequency of seizure, febrile seizure,
presence of disease, conditions susceptible to seizure,
head trauma, drug uses in 7 days before seizures, and
discontinuation of anticonvulsant drugs. In addition, a
neurologic examination was performed, and the process
of growth and development of children was recorded.
Then, we took EEG, magnetic resonance imaging, and
computed tomography scans in children with indications
for these tests.

3.3. Ethical Considerations

In this study, the names and details of the individuals
were kept confidential, and no costs were imposed on
the patient’s family and the hospital. All information on
the history and clinical examination, EEG, brain imaging,
and tests was obtained with the full consent of the
children’s parents. Informed consent was obtained from
all children’s parents prior to their participation in this
study. Researchers were required to comply with the
provisions of the Helsinki Declaration at all stages of the
research process, including writing a proposal, collecting
samples, and analyzing them. Also, the protocol of the
study was approved by the Ethics Committee of Arak
University of Medical Sciences (code: IR.ARAKMU.REC
4-35-87).

3.4. Statistical Analysis

Data were analyzed using SPSS version 24 (SPSS Inc,
Chicago, Ill, USA); we used mean and SD for descriptive
information.

4. Results

Epidemiological study evaluation showed that 54.6%
of children with seizures were male, 95.2% were in 37 -
41 weeks, 4.5% were lower than 37 weeks, and 0.3% had a
gestational age of more than 41 weeks. In addition, the
most common body birth weight of children was 2500 to
4000 g in 89.7% of children with seizures (Table 1).

Table 1. Epidemiological Information in Children with Seizures

Variables No. (%)

Gender

Male 159 (54.6)

Female 132 (45.4)

Gestational Age

< 37 13 (4.5)

37 - 41 277 (95.2)

> 41 1 (0.3)

BBW1

< 1000 1 (0.3)

1000 - 1500 11 (3.8)

1500 - 2500 18 (6.2)

2500 - 4000 261 (89.7)

Abbreviation: BBW, body birth weight (g).

The generalized tonic-clonic seizure was the most
prevalent seizure observed in 134 cases (46%), 281 cases
(96.6%) had no history of previous seizures, and 277 cases
had no history of seizures in their brothers or sisters (Table
2). A review of drug history in children showed that
190 cases (65.4%) had no drug consumption, and infant
acetaminophen drops were the most common drug in
these patients (Table 3). Further, 141 cases (48.6%) had no
history of related conditions, and upper respiratory tract
infection was the most common condition (Table 4).

5. Discussion

In this study, we did not get any good results on the
effects of head trauma, withdrawal of antiepileptic drugs,
and results of EEG and brain imaging. This is because of
the low frequency of cases. However, based on our results,
we could find some ways to better control seizures and
epilepsy by considering risk factors, including infective
disease such as gastroenteritis and pneumonia.

In the following paragraphs, other studies were
evaluated. In the study by McNelis et al., age was an
unrelated factor in recurrent epilepsy after febrile
convulsion (14). This is not consistent with the results
of Saliba et al., who studied the risk factors for neonatal
seizures, which had a higher prevalence of seizures in
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Table 2. Seizure Variables in Children with This Condition

Variables No. (%)

Types of seizures

Simple partial 1 (0.3)

Complex partial 8 (2.7)

Clonic 3 (1)

Generalized tonic-clonic 134 (46)

Tonic 92 (31.6)

Atonic 40 (13.7)

Myoclonic 13 (4.4)

Seizure history

Without seizure 281 (96.6)

Seizure without fever 1 (0.3)

Seizure with fever 6 (2.1)

Epilepsy 3 (1)

Seizure in brother and sister

Without seizure 277 (95.2)

Seizure without fever 1 (0.3)

Seizure with fever 11 (3.8)

Epilepsy 2 (0.7)

Seizure duration (min)

< 15 266 (91.4)

15 - 30 22 (7.6)

> 30 3 (1)

Fever with seizure

Non 90 (26.1)

Before seizure 191 (55.5)

During seizure 4 (1.2)

2 days after seizure 6 (1.7)

preterm infants weighing 1500 g and in term infants with
small for gestational age (SGA) (15). This difference may
be due to the different age groups of children evaluated
in the 2 studies. In addition, one of the most important
risk factors of neonatal seizures in term neonates is
cesarean section delivery in the study of Saliba et al. (15).
This discrepancy may be due to indications for cesarean
section. Some of them may cause hypoxia and brain
injury and eventually lead to symptomatic seizures in the
neonate, and symptomatic seizures can lead to neonatal
death due to underlying diseases (15). However, our study
was performed on children after 2 months of age; thus, we
could not evaluate this index in the cases.

In the present study, among children with a previous
history of seizure, the most prevalent risk factor was a
history of febrile convulsion. This finding is consistent

Table 3. Drug History in Children with Seizures

Drugs No. (%)

None 190 (65.4)

Acetaminophen drops 28 (9.6)

Ibuprofen syrup 9 (3.1)

Acetaminophen suppositories 2 (0.7)

Amoxicillin syrup 6 (2.1)

Erythromycin syrup 3 (1)

Cephalexin syrup and acetaminophen drops 1 (0.3)

Amoxicillin syrup and acetaminophen drops 5 (1.7)

Penicillin injections 2 (0.7)

Cold syrup of children 4 (1.4)

Guaifenesin syrup 1 (0.3)

Sodium valproate syrup 6 (2.1)

Carbamazepine syrup 2 (0.7)

Phenobarbital tablets 9 (3.1)

Sodium valproate syrup and phenytoin 5 (1.7)

Phenobarbital and carbamazepine 5 (1.7)

Sodium valproate syrup and phenobarbital and
carbamazepine

1 (0.3)

Metoclopramide 1 (0.3)

Other medications 3 (1)

Table 4. History of Related Diseases in Children with Seizures

Diseases No. (%)

Non 141 (48.6)

Pneumonia 10 (3.4)

Bronchiolitis 14 (4.8)

Gastroenteritis 33 (11.3)

Pharyngitis 6 (2.1)

Vaccine 4 (1.4)

Upper respiratory tract infection 76 (26.1)

Roseola infantum 2 (0.7)

Infectious mononucleosis 1 (0.3)

Croup 1 (0.3)

Otitis media 1 (0.3)

Other diseases 2 (0.7)

with Mung’ala-Odera et al. and Matuja et al. studies,
finding that a seizure history was a risk factor for epilepsy
(16, 17). In addition, in the study of seizure history in the
second- and third-degree relatives of 291 studied children,
most of them had no history of seizures. This finding is
consistent with the study by Tsai and Hung, considering
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family history of febrile seizure as an unrelated factor in
recurrent epilepsy after seizure (18). However, Daoud et
al., Asadi-Pooya and Hojabri., and Masri et al. showed a
family history as a risk factor for epilepsy (19-21). The reason
for this discrepancy is the descriptive nature of our study.
The generalized seizure was the most prevalent seizure
among the studied children. This finding is in line with
the study of Verity et al., who described the most common
form of seizure as tonic-clonic and partial complex (22).
Most of the studies conducted on these seizure risk factors
indicated the importance of evaluating these risk factors
to better control seizure and epilepsy.

5.1. Conclusions
Infectious diseases (such as gastroenteritis and

pneumonia) were observed as the most important
possible risk factors in this study. Thus, based on our
results, we could find some ways to better control seizures
and epilepsy by considering risk factors, including
infective disease such as gastroenteritis and pneumonia.

Footnotes

Authors’ Contribution: All authors were equal in
manuscript preparation and submission.

Conflict of Interests: The authors declared no conflict of
interests.

Ethical Approval: The protocol of the study was approved
by the Ethics Committee of Arak University of Medical
Sciences (code: IR.ARAKMU.REC 4-35-87).

Funding/Support: Our study was funded by Arak
University of Medical Sciences.

Informed Consent: Informed consent was obtained from
all children’s parents prior to their participation in this
study.

References

1. Ba-Diop A, Marin B, Druet-Cabanac M, Ngoungou EB, Newton
CR, Preux PM. Epidemiology, causes, and treatment of epilepsy
in sub-Saharan Africa. Lancet Neurol. 2014;13(10):1029–44.
[PubMed ID: 25231525]. [PubMed Central ID: PMC5497080].
https://doi.org/10.1016/S1474-4422(14)70114-0.

2. Laperrousaz S, Drepper VJ. [Overview of peritoneal dialysis]. Rev Med
Suisse. 2016;12(507):408–12. French. [PubMed ID: 27039607].

3. Yousefichaijan P, Rezagholizamenjany M, Dorreh F, Taherahmadi H,
Rafiei M, Aslani S, et al. Therapeutic Efficacy of Hydrochlorothiazide
in the Primary Monosymptomatic Nocturnal Enuresis of Children.
Nephro-Urol Mon. 2017;9(6). https://doi.org/10.5812/numonthly.13003.

4. Laxer KD, Trinka E, Hirsch LJ, Cendes F, Langfitt J, Delanty
N, et al. The consequences of refractory epilepsy and its
treatment. Epilepsy Behav. 2014;37:59–70. [PubMed ID: 24980390].
https://doi.org/10.1016/j.yebeh.2014.05.031.

5. Yousefichaijan P, Rezagholizamenjany M, Dorreh F, Rafiei M,
Taherahmadi H, Niyakan Z, et al. Comparison of Development
Indicators, According to Ages and Stages Questionnaires in Children
with Pollakiuria Compared to Healthy Children. Nephro-Urology
Monthly. 2017;9(4). https://doi.org/10.5812/numonthly.45898.

6. Garcia HH, Nash TE, Del Brutto OH. Clinical symptoms, diagnosis, and
treatment of neurocysticercosis. Lancet Neurol. 2014;13(12):1202–15.
[PubMed ID: 25453460]. [PubMed Central ID: PMC6108081].
https://doi.org/10.1016/S1474-4422(14)70094-8.

7. Choi KS, Chun HJ, Yi HJ, Ko Y, Kim YS, Kim JM. Seizures and
Epilepsy following Aneurysmal Subarachnoid Hemorrhage :
Incidence and Risk Factors. J Korean Neurosurg Soc. 2009;46(2):93–8.
[PubMed ID: 19763209]. [PubMed Central ID: PMC2744032].
https://doi.org/10.3340/jkns.2009.46.2.93.

8. Kohelet D, Shochat R, Lusky A, Reichman B, Israel Neonatal N.
Risk factors for seizures in very low birthweight infants with
periventricular leukomalacia. J Child Neurol. 2006;21(11):965–70.
[PubMed ID: 17092463]. https://doi.org/10.1177/08830738060210111301.

9. Temkin NR. Risk factors for posttraumatic seizures in
adults. Epilepsia. 2003;44(s10):18–20. [PubMed ID: 14511390].
https://doi.org/10.1046/j.1528-1157.44.s10.6.x.

10. Bromley R, Weston J, Adab N, Greenhalgh J, Sanniti A, McKay AJ,
et al. Treatment for epilepsy in pregnancy: neurodevelopmental
outcomes in the child. Cochrane Database Syst Rev. 2014;2014(10).
CD010236. [PubMed ID: 25354543]. [PubMed Central ID: PMC7390020].
https://doi.org/10.1002/14651858.CD010236.pub2.

11. Yousefichaijan P, Rezagholizamenjany M, Rafiei F, Taherahmadi H,
Rafiei M. The relationship between blood biomarkers level and
the prognosis of nephrotic syndrome in the children. Int J Pediatr.
2016;4(9):3489–97.

12. Yousefichaijan P, Rezagholizamenjany M, Dorreh F, Rafiei M,
Taherahmadi H, Arjm A. Serum zinc levels in children with and
without nephrolithiasis. Curr Pediatr Res. 2017;21(4):586–90.

13. Press CA, Knupp KG, Chapman KE. Parental reporting of
response to oral cannabis extracts for treatment of refractory
epilepsy. Epilepsy Behav. 2015;45:49–52. [PubMed ID: 25845492].
https://doi.org/10.1016/j.yebeh.2015.02.043.

14. McNelis AM, Johnson CS, Huberty TJ, Austin JK. Factors associated
with academic achievement in children with recent-onset seizures.
Seizure. 2005;14(5):331–9. [PubMed ID: 15886027]. [PubMed Central ID:
PMC1570189]. https://doi.org/10.1016/j.seizure.2005.04.005.

15. Saliba RM, Annegers FJ, Waller DK, Tyson JE, Mizrahi EM. Risk factors
for neonatal seizures: a population-based study, Harris County, Texas,
1992-1994. Am J Epidemiol. 2001;154(1):14–20. [PubMed ID: 11427400].
https://doi.org/10.1093/aje/154.1.14.

16. Mung’ala-Odera V, White S, Meehan R, Otieno GO, Njuguna P,
Mturi N, et al. Prevalence, incidence and risk factors of epilepsy
in older children in rural Kenya. Seizure. 2008;17(5):396–404.
[PubMed ID: 18249012]. [PubMed Central ID: PMC3428880].
https://doi.org/10.1016/j.seizure.2007.11.028.

17. Matuja WB, Kilonzo G, Mbena P, Mwango’mbola RL, Wong
P, Goodfellow P, et al. Risk factors for epilepsy in a rural
area in Tanzania. A community-based case-control study.
Neuroepidemiology. 2001;20(4):242–7. [PubMed ID: 11684900].
https://doi.org/10.1159/000054797.

18. Tsai ML, Hung KL. Risk factors for subsequent epilepsy after febrile
convulsions. J Formos Med Assoc. 1995;94(6):327–31. [PubMed ID:
7549552].

19. Daoud AS, Batieha A, Bashtawi M, El-Shanti H. Risk factors
for childhood epilepsy: a case-control study from Irbid,
Jordan. Seizure. 2003;12(3):171–4. [PubMed ID: 12651084].
https://doi.org/10.1016/s1059-1311(02)00194-2.

20. Asadi-Pooya AA, Hojabri K. Risk factors for childhood epilepsy:
a case-control study. Epilepsy Behav. 2005;6(2):203–6. [PubMed ID:
15710305]. https://doi.org/10.1016/j.yebeh.2004.11.018.

21. Masri A, Badran E, Hamamy H, Assaf A, Al-Qudah AA. Etiologies,
outcomes, and risk factors for epilepsy in infants: a case-control
study. Clin Neurol Neurosurg. 2008;110(4):352–6. [PubMed ID:
18249488]. https://doi.org/10.1016/j.clineuro.2007.12.013.

22. Verity CM, Ross EM, Golding J. Epilepsy in the first 10 years of
life: findings of the child health and education study. BMJ.
1992;305(6858):857–61. [PubMed ID: 1384897]. [PubMed Central
ID: PMC1883045]. https://doi.org/10.1136/bmj.305.6858.857.

4 Zahedan J Res Med Sci. 2023; 25(1):e119968.

http://www.ncbi.nlm.nih.gov/pubmed/25231525
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5497080
https://doi.org/10.1016/S1474-4422(14)70114-0
http://www.ncbi.nlm.nih.gov/pubmed/27039607
https://doi.org/10.5812/numonthly.13003
http://www.ncbi.nlm.nih.gov/pubmed/24980390
https://doi.org/10.1016/j.yebeh.2014.05.031
https://doi.org/10.5812/numonthly.45898
http://www.ncbi.nlm.nih.gov/pubmed/25453460
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6108081
https://doi.org/10.1016/S1474-4422(14)70094-8
http://www.ncbi.nlm.nih.gov/pubmed/19763209
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2744032
https://doi.org/10.3340/jkns.2009.46.2.93
http://www.ncbi.nlm.nih.gov/pubmed/17092463
https://doi.org/10.1177/08830738060210111301
http://www.ncbi.nlm.nih.gov/pubmed/14511390
https://doi.org/10.1046/j.1528-1157.44.s10.6.x
http://www.ncbi.nlm.nih.gov/pubmed/25354543
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7390020
https://doi.org/10.1002/14651858.CD010236.pub2
http://www.ncbi.nlm.nih.gov/pubmed/25845492
https://doi.org/10.1016/j.yebeh.2015.02.043
http://www.ncbi.nlm.nih.gov/pubmed/15886027
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1570189
https://doi.org/10.1016/j.seizure.2005.04.005
http://www.ncbi.nlm.nih.gov/pubmed/11427400
https://doi.org/10.1093/aje/154.1.14
http://www.ncbi.nlm.nih.gov/pubmed/18249012
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3428880
https://doi.org/10.1016/j.seizure.2007.11.028
http://www.ncbi.nlm.nih.gov/pubmed/11684900
https://doi.org/10.1159/000054797
http://www.ncbi.nlm.nih.gov/pubmed/7549552
http://www.ncbi.nlm.nih.gov/pubmed/12651084
https://doi.org/10.1016/s1059-1311(02)00194-2
http://www.ncbi.nlm.nih.gov/pubmed/15710305
https://doi.org/10.1016/j.yebeh.2004.11.018
http://www.ncbi.nlm.nih.gov/pubmed/18249488
https://doi.org/10.1016/j.clineuro.2007.12.013
http://www.ncbi.nlm.nih.gov/pubmed/1384897
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1883045
https://doi.org/10.1136/bmj.305.6858.857

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Study Population and Setting
	3.2. Measurements
	3.3. Ethical Considerations
	3.4. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3
	Table 4

	5. Discussion
	5.1. Conclusions

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

