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The First Febrile Seizure: An Updated Study for Clinical Risk Factors
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Abstract
Objectives: The study aimed to determine major clinical risk factors for seizures in febrile children aged 6 - 60 months.
Methods: One hundred seventy five febrile children aged 6 - 60 months with or without seizure were studied. Demographic, family
history of epilepsy, family history of febrile seizure, type of parturition, smoking in pregnancy, infection diseases, and other predisposing factors were analyzed.
Results: Among the 175 children (97 patients with febrile seizure as the case group and 78 febrile patients without seizure as the
control group), 90 cases (51.4%) were female and 85 cases (48.6%) were male with the average age of 23.02 ± 17.78 months. There was
no significant difference between the groups in age and sex (P = 0.05). Seizure was simple in 73 patients (75.3%) and complex in 24
patients (24.7%). There was a family history of febrile seizure in 24 patients of the case group (24.7%) and one patient of the control
group (1.3%) (P < 0.001). There was a family history of epilepsy in 17 (17.5%) and three (3.8%) patients in the case and control groups,
respectively (P = 0.005). The upper respiratory infection was detected more in the case group (P < 0.001). 62 patients (63.9%) of the
case group and 30 patients (40%) of the control group were delivered via cesarean sections (P = 0.002). The family history of epilepsy,
cesarean section, family history of FS, and upper respiratory tract infection were recognized as the risk factors for convulsion in
febrile children with 11.35, 3.43, 25.33, and 6.26 odds ratios, respectively.
Conclusions: The family history of epilepsy, cesarean section, family history of febrile seizure, and upper respiratory tract infection
are the most common risk factors for seizure in febrile children.
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1. Background
Seizures are the common cause of emergencies in children (1). Febrile seizure (FS) is the most common type of
seizures affecting 2 - 5% of children aged 6 - 60 months. This
seizure is typically associated with a high fever during children’s early life. The FS peaks in the second year of life (1, 2).
Both genetics and environmental factors are involved (3).
Some studies suggested that prenatal problems including
asphyxia, premature birth, and parturition complications
also are involved (4, 5). FS is often considered as benign. It
is accepted that most children with FS have normal health
and development after the FS incident (6). But, it has been
recently reported that some children with febrile seizure
may have recurrent FS or developed epilepsy (7-9).
2. Objectives
Considering the importance of FS in children and future unpleasant outcomes, the present study was con-

ducted to evaluate the main risk factors for seizure in hospitalized febrile children aged 6 - 60 months.
3. Methods
The present descriptive-analytical study was performed in Ghaem Hospital, affiliated to Mashhad University of Medical Sciences, Mashhad, Iran, from 2008 to 2015.
97 children aged 6 - 60 months with first febrile seizure
as the case group were compared with 78 febrile children
without seizure as the control group. The groups were
matched for age and sex. All patients in the case group
showed the classic criteria of FS. Patients in the control
group were febrile but without a seizure. The axillary body
temperature was measured according to the standard
protocol. The diagnosis of FS was documented based on
the clinical symptoms by a pediatrician. Patients with
meningitis, encephalitis, brain hemorrhage, neurodevelopmental delay, febrile status epilepticus, and history of
trauma were excluded.

Copyright © 2018, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited.

Uncorrected Proof

Heydarian F et al.

3.1. Analysis
Statistical analysis was performed using SPSS version
19 program for windows (SPSS Institute, Inc., Chicago, IL,
USA). All experimental values are presented as means ± SD
or frequency percentages. The Chi-squared test was used to
screen the associations between symptoms and potential
risk factors. Logistic Regression was performed to determine the risk factors. P values of less than 0.05 were considered statistically significant.

group (P = 0.84). There was a history of maternal smoking
in pregnancy in six patients (8.7%) of the case group and
one patient (3.8%) of the control group (P = 0.6).
The results of logistic regression showed that the family history of epilepsy as 11 times, cesarean section as 3.5
times, family history of FS as 25 times, and URTI as 6 times
are involved as the main risk factors for seizure in febrile
children. The results are shown in Table 1.
Table 1. Risk Factors for Seizure in 175 Febrile Children with or Without Seizure
Risk Factors

4. Results
Of the 175 children, 48.6% (n = 85) were male and 51.4%
(n = 90) were female. In the case group, 42.3% (n = 41) were
female and 57.7% (n = 56) were male. In the control group,
56.4% (n = 44) were female and 43.6% (n = 34) were male.
The difference between the groups in sex was not significant (P = 0.06). The average age of the patients was 23.02
± 17.78 months. The average age of patients in the case and
control groups was 23.64 ± 16.25 and 22.25 ± 19.59 months,
respectively (P = 0.6). In the case group, 57.7% (n: 56) were
male and 42.3% (n: 41) were female. There were 43.6% (n:
34) male and 56.4% (n: 44) female patints as controls (P =
0.06).
The type of seizure in 73 patients (75.3%) was simple and
in 24 patients (24.7%) was complex. 55% of the complex
seizures occurred in 1 - 2-year-old patients.
The average weight of the patients in the case and control groups was 11.21 ± 2.53 and 10.02 ± 3.95 kg, respectively
(P = 0.051). The average birth weight in the case and control
groups was 3137.93 ± 553.57 and 3164.74 ± 452.41 grams, respectively (P = 0.73). The birth weight in 12 patients (13%)
in the case group and nine patients (11.5%) in the control
group was less than 2500 grams (P = 0.76). There was a family history of FS in 24 patients (24.7%) and one patient (1.3%)
of the case and control groups, respectively (P < 0.001).
There was a family history of epilepsy in 17 (17.5%) and three
(3.8%) patients in the case and control groups, respectively
(P = 0.005). The patients were classified according to infections including upper respiratory infection (URTI), gastroenteritis, pneumonia, urinary tract infection (UTI), and
other infections. There was a significant difference in the
frequency of infections in the case and control groups (P <
0.001) (Figure 1).
The body temperature in 48 patients (49.5%) of the case
group and 32 patients (41%) of the control group was more
than 38.5˚C (P = 0.26). 62 patients (63.9%) in the case group
and 30 patients (40%) in the control group were delivered
via cesarean sections (P = 0.002). There was a history of maternal antibiotics use in pregnancy in nine patients (9.4%)
of the case group and eight patients (10.3%) of the control
2

Odds Ratio

P Value

Family history of epilepsy

11.35

0.005

Family history of FS

25.33

0.003

Cesarean section

3.43

0.005

Upper respiratory tract infection

6.26

< 0.001

5. Discussion
175 febrile children aged 6 - 60 months were studied
for the risk factors of seizures. Patients were classified as
the case (with first seizure) and control (without seizure)
groups. The average age was 23.02 ± 17.78 months. The family history of epilepsy, FS, URTI, and cesarean section were
recognized as major risk factors. There was no significant
association between antibiotic use in pregnancy, sex, maternal smoking, and high fever, and seizure occurrence.
The risk factors for seizure in febrile children were investigated in some studies (4, 10-12). In a study on 88 febrile
children aged less than 5 years with or without fever URTI,
the family history of FS, prematurity, gestation problems,
family history of epilepsy, and parturition complications
were recognized as risk factors (10). In another study on
160 febrile children with or without first seizure, it was
concluded that gender, family history of febrile seizure,
high fever, and short breastfeeding period were involved
as seizure risk factors (11). Berg reported that gastroenteritis and smoking during pregnancy are the important risk
factors for the first febrile seizure (4). In our study, smoking and drug use in pregnancy were not the risk factors for
FS. It may be due to the difference in the type and duration
of using these agents in pregnancy. In a study, the family
history of convulsion was emphasized (13) and in another
study, the developmental disorder was recognized as the
risk factors of the first febrile seizure (14). In a study, the
genetic role in the occurrence of febrile seizure was highlighted (3). There are a few studies regarding cesarean section and URTI as the risk factors of seizure (15, 16). In the
present study, we showed that the cesarean section and
URTI are involved as the risk factor of first febrile seizure
with odds ratios of 3.43 and 1.83, respectively.
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Figure 1. The frequency of infections in 175 febrile children with or without a seizure. Abbreviations: URTI, upper respiratory tract infection; UTI, urinary tract infection.

Regarding different studies evaluating the first febrile
seizure, it is obvious that a range of various factors could
be considered as the risk factors of first febrile seizure.
Therefore, the identification of risk factors in each community should be considered as a major medical necessity.
Although FS is accompanied by a good prognosis in most
patients, the risk of epilepsy development in the presence
of some risk factors including the family history of FS and
epilepsy may rise up to 9% (11). Therefore, attempt to recognize the risk factors and prevent from them is effective for
the prevention of seizure in febrile children.
5.1. Conclusion
According to our data, the family history of FS, epilepsy,
cesarean section, and URTI are the main risk factors for
seizure in febrile children. Accordingly, preventive measures may lead to a decreased febrile seizure.
5.2. Limitations
Breastfeeding period information was not available.
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