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ABSTRACT 

Background: Febrile seizure is convulsions with fever (temperature 38°C) with no central nervous 

system infection that commonly found in children (6-60 months). Febrile seizures do not always mean 

the child has epilepsy. However, febrile seizures can be a possible long-term risk factor for epilepsy. 

Objective: The objective of this study is to know the profile of febrile seizure in patients with 

epilepsy. 

Methods: A retrospective descriptive study on 23 patients with epilepsy in the EEG Department of 

Neurology, Dr. Soetomo General Hospital, Surabaya, Indonesia in the period 2018-2019 based on 

inclusion and exclusion criteria. The total number of epilepsy patients is 849 patients, 216 of whom 

had a history of febrile seizure. Among 216 epilepsy patients who had a history of febrile seizures, 23 

of them were qualified as the sample. The sampling technique used was total population sampling. 

The instrument of this research is the patients’ medical record. Data analysis is carried out 

descriptively. 
Results: The characteristics of the history of febrile seizures that found in patients with epilepsy are 

more patients are male, have the age of onset on less than 2 years old, have the body temperature more 

than 38.3°C, have the seizure duration less than 15 minutes, have focal seizures, have recurrent 

seizures in 24 hours, have a history of more than one febrile seizure, have accompanying neurological 

disorders, and have no family history of epilepsy. 

Conclusion: Febrile seizure is still becoming a concern because there is a possibility that it may 

develop into epilepsy. Even though, not all children who experience febrile seizure will generate 

epilepsy. 
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Introduction 

Febrile seizure is convulsions with fever (temperature 

38°C) and with central nervous system infection that 

commonly found in children (6-60 months). The incidence 

of febrile seizures is about 5%. It is said that febrile seizure 

is the most common type of seizure in children.
1
 In febrile 

seizures, there are no intracranial infections or other 

causes.
2
 Febrile seizure was also said to be the most 

common neurological disorder.
3
 In the population of 

children under 5 years old, it is said that 3% of them have 

had a febrile seizure.
4
 Studies have shown that the 

prevalence of febrile seizures in Asia is twice that of 

America and Europe.
5 

Febrile seizure can be a concern for parents. Many parents 

of patients with febrile seizures worry that their child's 

febrile seizure is epilepsy or one day it will develop into 

epilepsy. In fact, febrile seizures do not always mean the 

child has epilepsy. 
6
 However, febrile seizures can be a 

possible long-term risk factor for epilepsy. Previous 

retrospective studies, neuroimaging studies, and studies on 

animal experiments shows that some febrile seizures can 

generate epilepsy.
7
 

One of the studies on a history of febrile seizures that 

progressed to epilepsy was conducted in Korea. From this 

study, it is known that 10% of patients who had previous 

febrile seizures were subsequently diagnosed with epilepsy. 

The risk factors of subsequent epilepsy are developmental 

disorders, preterm birth, multiple attacks in febrile seizures, 

and epileptiform discharge on electroencephalography.
8
 

Another study that was conducted in January 2007 - 

December 2010 at Sanglah General Hospital, Bali, found 

276 cases of epilepsy, with an incidence of 5,3%. Most of 

them grew normally (75%), had previous febrile seizures 

(10,1%), and had a family history with epilepsy (13%).
9  

Several characteristics of febrile seizures are said to be risk 

factors for epilepsy, such as complex febrile seizure, age of 

onset of febrile seizure, febrile seizure with longer duration, 

high fever. In addition, a family history of epilepsy and 

neurodevelopmental abnormalities are also considered as 

risk factors for developing epilepsy.
10

 This study aims to 

know the profile of febrile seizure in patients with epilepsy. 
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Methods  

This retrospective descriptive study was conducted at Dr. 

Soetomo General Hospital, Surabaya, Indonesia. The study 

population was epilepsy patients in the EEG Department of 

Neurology Dr. Soetomo General Hospital. This study has 

obtained ethical eligibility from the Health Research Ethics 

Committee of Dr. Soetomo General Hospital. The sample 

of this study was all epilepsy patients in the EEG 

Department of Neurology, RSUD Dr. Soetomo in 2018-

2019 based on inclusion and exclusion criteria. The 

inclusion criteria includes patients aged 5 to 40 years. The 

exclusion criteria is patients with incomplete medical 

record data consisting of history of febrile seizure, body 

temperature during febrile seizure, febrile seizure duration, 

type of seizure, frequency of seizures in 24 hours, number 

of history of febrile seizures, neurological disorders, and 

family history with epilepsy. The sampling technique used 

was total population sampling.  

The study instrument is the patients’ medical record. The 

data taken includes the number of history of febrile 

seizures, gender, age of onset of febrile seizure, body 

temperature during febrile seizure, duration of febrile 

seizure, type of seizure, frequency of seizures in 24 hours, 

number of history of febrile seizures, neurological 

disorders, and family history with epilepsy. The collected 

data will be processed by entry, coding, and cleaning and 

data analysis is carried out descriptively. 

 

Results  

The number of epilepsy patients in EEG Department of 

Neurology in Dr. Soetomo General Hospital was 849 

patients, 216 (24,2%) of whom had a history of febrile 

seizure. However, sample selection based on inclusion and 

exclusion criteria narrowed the sample to 23 patients. The 

research results are shown in the Table 1. 

 

Discussion 

The purpose of this research is to know the profile of 

history of febrile seizure in patients with epilepsy. This 

research is a retrospective descriptive study with a total 

sampling technique. This study found that males, age of 

onset less than 2 years old, body temperature more than 

38.3°C, seizure duration less than 15 minutes, focal seizure, 

recurrent seizure in 24 hours, history more than one febrile 

seizure, had accompanying neurological disorder, and no 

family history with epilepsy are the characteristic of the 

profile of history of febrile seizure in epilepsy patients. 

Despite the limited research and literature, especially in the 

context of Indonesia, this research supports several 

previous studies and also contributes to the identification of 

patient characteristics in eastern Indonesia. The following 

are the details of the findings. 

Gender 

The distribution of epilepsy patient with a history of febrile 

seizure shows that more patients are male. This result was 

supported by the previous study which found 52% patients 

are male.
8 

Previous study shows an increased risk of febrile 

seizures in male patients, but the sex difference does not 

appear to be related to the prognostic factors of febrile 

seizure. The underlying explanation for the high risk of  

Table 1. Characteristics of history of febrile seizure in patients 

with epilepsy. 

Variable n = 23 Percent (%) 

Gender   

Male 19 82,61 

Female 4 17,39 

Age of onset of febrile seizure   

< 1 years old 6 26,09 

1- <2 years old 9 39,13 

2-<3 years old 2 8,69 

3-<4 years old 0 0 

4-<5 years old 6 26,09 

Body temperature during 

febrile seizure 

  

< 38,3C 5 21,74 

 38,3C 18 78,26 

Duration of febrile seizure   

< 15 minutes 22 95,65 

 15 minutes 1 4,35 

Type of seizure   

Focal onset 3 13,04 

General onset 2 8,70 

Unknown onset 18 78,26 

Frequency of seizures in 24 

hours 

  

Recurrent 18 78,26 

Nonrecurrent 5 21,74 

Number of history of febrile 

seizures 

  

1 5 21,74 

>1 18 78,26 

Neurological disorders   

Motor impairment 10 43,48 

Mental disorder 0 0 

Motor impairment and speech 

disorder 

1 4,35 

Motor impairment and 

developmental disorder 

1 4,35 

Developmental disorder 1 4,35 

No neurological disorder 10 43,48 

Family history of epilepsy   

Yes 4 17,39 

No 19 82,61 

febrile seizures in males may be related to the high 

underlying susceptibility of males to seizure. Boys are more 

susceptible to respiratory tract infection (RTIs). In children, 

it is said that RTIs are the most common cause of fever.
11 

Age of Onset of Febrile Seizure 

As for the age of onset, the study found that most patients 

experienced their first febrile seizure at the age of 1-<2 

years. This is consistent with the results of prior study, 

which showed the mean age of onset of febrile seizure in 

epilepsy patients was 26,3  22,9 months or approximately 

1-2 years old. Meanwhile, the mean age of onset in patients 

with febrile seizures who did not develop epilepsy was 

21,3-12,5 months or approximately 1-2 years. Based on this 

study, the difference of age of onset in patients with 

subsequent epilepsy compared to febrile seizures patients 

who were not diagnosed with epilepsy did not show a 

significant difference.
8
 This may underlie the findings of 

this study. However, another study found that paroxysmal 

EEG abnormalities between 3-4 years old in febrile seizure
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patients might become a risk factor for subsequent 

epilepsy.
12 

Therefore, further investigations are needed. 

Body Temperature during Febrile Seizure 

This study found most of the patients had febrile seizure 

with body temperature  38,3°C. These result show that 

there is a slight resemblance with the previous study. Based 

on the previous study, it was found that 56% patients with 

epilepsy with a history of febrile seizure had body 

temperature less than 39°C. A possible explanation is that 

hyperthermia aggravates neuronal damage in humans with 

several types of brain injury including brain ischemia.
13 

Duration of Febrile Seizure 

In this study, it was found that most of the patients 

experienced febrile seizure less than 15 minutes. This result 

is similar to a previous study that shows 72% of patient 

with febrile seizure and subsequent epilepsy had a seizure 

duration for about 30 seconds-15 minutes. However, the 

study showed no significant relation between subsequent 

epilepsy and febrile seizure duration.
8 

Even so, several study actually found that febrile seizure of 

long duration can increase the risk of epilepsy.
14,15 

Febrile 

seizures with longer duration may cause damage of 

developing brain structure and thus generate epilepsy. 

Prolonged febrile seizure also causes oedema of the 

hippocampus.
7  

A possible explanation related to the results of this study is 

that there were no significant distinction among the 

duration of the febrile seizure population and the febrile 

seizure population with subsequent epilepsy. So the 

population with subsequent epilepsy shows the same 

representation as the general febrile seizure population. 

Type of Seizure 

As for the type of seizure, this study found most types of 

seizure in patients were not classified. However, among the 

identified seizure types, it was found that more patients 

have focal seizures. Another study shows that the patient 

with complex febrile seizure (prolonged seizure, focal 

seizure, and repetitive seizure) had a significantly high risk 

for subsequent epilepsy.
12 

It is said that focal seizure is 

often related with developing temporal lobe epilepsy.
13,16  

Nonetheless, studies on focal semiology are still limited 

because it is relied on history taking from parents. The 

findings of this study are most likely related to dependence 

of the determination of the type of seizure based on history 

taking. Parents with anxiety are thought to be unable to 

clearly remember the exact form of the focal and seizure.
8 

Frequency of Seizures in 24 Hours 

This study found more patients have recurrent seizures 

within 24 hours. In a previous study, from 25 epilepsy 

patients with a history of febrile seizures, 18 (72%) of 

whom had recurrent seizures in one episode.
8
 This is 

suitable with the result of this study. The relationship 

between the incidence of multiple episodes of febrile 

seizure and an increased risk of epilepsy is not clear. One of 

the possible reason is that multiple episodes of febrile 

seizures may be an indicator of vulnerability to seizures. In 

addition, it is said that with each new seizure episode, an 

electrical balance disturbance occurs and can trigger further 

seizures.
12 

 

Number of History of Febrile Seizures 

The distribution of the sample based on the number of 

history of febrile seizures showed that more patients have 

previous history of febrile seizures more than once. A 

retrospective study in China shows that recurrent febrile 

seizures can increase the epilepsy cumulative incidence.
17

 

This supports the research data obtained that more patients 

had febrile seizures more than once. Another study 

conducted in Denmark also showed an increased risk of 

subsequent epilepsy in relation to the number of history of 

febrile seizures. Recurrent or multiple febrile seizures are 

often associated to longer seizure duration and higher 

severity. Therefore, it increases the chances of damaging 

the neurons.
11 

Neurological Disorders 

In terms of neurological disorders, this study found more 

patients have concomitant neurological disorders. The most 

common neurological disorder is motor impairment. 

Several other neurological disorders were also found, such 

as speech disorder and developmental disorder. Some 

patients also have multiple overlapping neurological 

disorders. Previous study shows children with 

accompanying neurological disorders have a risk of 

epilepsy 26-30 times higher than normal children.
14

 

This result is also supported by a study in Medan, Sumatra, 

that shows there is a significant relationship between 

neurological/growth and development disorders with the 

incidence of epilepsy in patients with previous febrile 

seizure. Patients who have neurological/growth and 

development disorders is 4,02 times more at risk of 

suffering from epilepsy. Epileptogenic processes during 

development are likely to depend on excessive neuron 

function rather than neurons that are dead. Then it is said 

that in temporal lobe type epilepsy with previous febrile 

seizures, cell loss (mesial temporal sclerosis/MTS) is often 

found to trigger epilepsy.
18

 

Other studies have also shown that several developmental 

factors, such as congenital brain malformations and 

postnatal defects in neuronal network maturation, 

contribute to epilepsy. This may be related to the 

relationship between developmental disorders and the 

occurrence of epilepsy.
19 

Family History of Epilepsy 

This study shows more patients do not have a history of 

epilepsy in their families. This is supported by a study in 

Korea that shows epilepsy patients with a previous febrile 

seizures history and a family history with epilepsy are as 

many as 2 patients out of 25 (8%). Meanwhile, the other 

92% did not have a family history with epilepsy. Even so, 

the study stated that family history with epilepsy had no 

relationship with subsequent epilepsy.
8
  

However, another study also stated that family history of 

epilepsy was related with risk of generating epilepsy after 

febrile seizures.
10

 Another study in Denmark, showed the 

rate ratio for the incidence of epilepsy in patients with a 

history of febrile seizures and a family history of epilepsy 

was 12,7, while the rate ratio for the incidence of epilepsy 

in patients with previous febrile seizures history and no 

family history of epilepsy was 5,6.
7
 From these data, it can 
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be seen that patients with a family history of epilepsy have 

a higher incidence of epilepsy. 

These result variation can be caused by a wide genetic 

variation. Genetic analysis of familial epilepsy shows 

mutations in ion channel genes that produce multiple 

outcomes ranging from febrile seizures to severe epilepsy.
7 

 

Conclusion 

Febrile seizure is still becoming a concern because there is 

a possibility that it may develop into epilepsy. Even though, 

not all children who experience febrile seizure will generate 

epilepsy later in life. This study concluded that the profile 

of history of febrile seizures in epilepsy patients occurred 

more in males, age of onset was less than 2 years old, body 

temperature was more than 38,3C, seizure duration was 

less than 15 minutes, focal seizures, recurrent seizures in 24 

hours, had a history of more than one febrile seizure, had 

accompanying neurological disorders, and had no family 

history of epilepsy. Nevertheless, some of the patients’ data 

were not extracted because the patient’s family was less 

aware of the child’s condition during febrile seizure, 

especially body temperature during febrile seizure. This 

study is expected to provide information about the profile 

of the history of febrile seizures in patients with epilepsy 

which can be applied and useful for the development of 

knowledge related to subsequent epilepsy after the 

occurrence of febrile seizures. 
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