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Abstract

Febrile seizure is a common disorder between children with age of 6 month to 6 years and its recurrence
is an emotional trauma for parents. Causative factors of febrile seizure have not been completely
identified. In this study we determined the correlation between causative factors and probability of
febrile seizure occurrence. This study was performed on 344 children factors related to febrile seizure
were recorded and the distribution of febrile seizure occurrence was identified with Pearson chi square
test. Our results demonstrated that number of febrile seizures increased in evening and autumn. Also,
there was a correlation between body temperature and number of febrile seizure. Finally, the history of
family with febrile seizure was identified as a suitable causative and prognostic factor.
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Introduction
Febrile seizures are the most common types of seizures in
children, and usually occur among children between 6 months
and 6 years old and affecting about 2%-5% of all children [1].
Recurrence of febrile seizure is common which about
20%-30% of patients reported to experience more than one
febrile seizure [2]. Many attempts have been done to identify
the pathogenesis of febrile seizure.

Several studies have attempted to identify risk factors
associated with seizure [3]. Febrile seizure is generated from
genetic and environmental factors [4]. Presence of a positive
family history in first- and second-degree family members is
the most important identified risk factor for febrile seizure [5].
It has been demonstrated that one fourth of patients with febrile
seizure had a positive family history [6]. Male gender, low
birth weight, breast- feeding duration, high body temperature,
high blood bilirubin or neonates whose mothers consume
alcohol and smoke cigarettes are ascribed to other causative
factors of febrile seizure [7]. Also, bacterial and viral
infections are considered as significant factors [5].

Many circadian rhythms such as sleep, behaviour, metabolism,
and hormone secretion are being regulated with changes in
exposure to light [8]. Melatonin is secreted mostly at night and
in the dark, and exposure to light reduces its secretion [9].
Some studies have suggested an association between the
occurrence of febrile seizures and melatonin [10,11].
According to some studies, melatonin seems to possess some
anti-seizure effects [12,13].

In this study, we aimed to determine demographic features and
causative factors for febrile seizure in Children’s Medical

Center (Tehran, Iran) to prepare an answer for conflicting
opinions about causative factors of febrile seizure regarding
geographical and seasonal variation. We evaluated this case in
Iran which helps the health care provider in better diagnosis
and selecting better treatment.

Patients and Methods

Patients
This cross-sectional study was done on 344 children with 6
month to 6 year-old who were diagnosed with febrile seizure,
and admitted to Children’s Medical Center (Tehran, Iran) from
February 2013 to February 2015.

Inclusion and exclusion criteria
Written informed consent from all parents was obtained for
inclusion in the study. All children with a seizure due to
reasons such as comorbidity with chronic diseases, electrolyte
imbalance, past medical history of seizure or central nervous
system infections were excluded from our study.

Performance
Hospital admission time was recorded, and the time the febrile
seizure occurred was asked of the parents upon their arrival at
the hospital. Patients’ body temperature was measured upon
their arrival at the hospital. Patient’s data including age,
gender, seizure subtypes such as focal, seizure types (simple or
complex), time of seizure occurrence, a duration of more than
15 minutes, and usage of diazepam, month and season of
seizure, family history of disease, infectious causes of fever
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were recorded in specific self-formatted questionnaires. When
a febrile seizure was either focal or prolonged (>15 minutes),
or if more than one seizure had occurred within a 24 hour
period, it was considered complex.

Ethical consideration
The study was carried out in accordance with the Declaration
of Helsinki, the ethics committee of the Tehran University of
Medical Sciences approved the protocols of the study, and the
parents provided written, informed consent.

Statistical analysis
Qualitative data were analysed and reported as frequency (%).
Percentage was reported considering missing system data. P-
value<0.05 was considered significant. The Pearson chi-
squared test served to detect any possible correlation between
different variables and occurrence of febrile seizure. All data
were analysed with IBM SPSS Statistics for Windows, version
21.0 (SPSS Inc., Chicago, Illinois, USA).

Results
The demography of studied children has been presented in
Table 1. The majority of them are between 1 and 2 years old,
and most of them are in generalized tonic-clonic subtype of
seizure. The number of children with simple seizure is more
than those with complex seizure. The number of febrile
seizures increased during the day and in the evening, peaking
between 6 pm and 12 mid-night. This number was at lower
level between 12 mid-night and 12 mid-day. Body temperature
was recorded between 38 and 39˚C for majority of children,
and most of them had not used diazepam. The number of
febrile seizures was the highest in autumn, coinciding with
November, and the lowest during summer, coinciding with
September. The number of children without history of family
members with febrile seizure was highest, and Upper
Respiratory Tract Infections (URI) was the major causative
factor of febrile seizure.

Table 1. Demography of children with febrile seizure.

Variable Frequencya

Age  

Under 1 year 53 (15.4)

1 to 2 years 139 (40.4)

2 to 3 years 76 (22.1)

3 to 4 years 24 (7.0)

4 to 5 years 25 (7.3)

Over 5 years 21 (6.1)

Gender  

Male 147 (42.7)

Female 197 (57.3)

Type of seizure  

Generalized tonic-clonic seizure 237 (68.9)

Tonic 27 (7.8)

Clonic 15 (4.4)

UWG (Myoclonic) 21 (6.1)

Atonic 9 (2.6)

Lateral gaze 23 (6.7)

Staring 5 (1.5)

Apnea 1 (0.3)

Distonia 1 (0.3)

Spasme 1 (0.3)

Fasciculation 1 (0.3)

Focal 1 (0.3)

Type of febrile seizure  

Simple 287 (83.4)

Complex 55 (16.0)

Time between seizure and arriving hospital  

Less than 1 hour 18 (5.2)

1 to 6 hours 288 (83.7)

More than 6 hours 23 (6.7)

Time of seizure  

6 am to 12 md 36 (10.5)

12 md to 6 pm 117 (34.0)

6 pm to 12 mn 145 (42.2)

12 mn to 6 am 42 (12.2)

Temperature of seizure  

Below 38˚C. 97 (28.2)

38 to 39˚C 167 (48.5)

39 to 40˚C 70 (20.3)

Above 40˚C 4 (1.2)

Duration of seizure  

Less than 15 minutes 324 (94.2)

More than 15 minutes 17 (4.9)

The use of diazepam  

Yes 19 (5.5)

No 323 (93.9)

Season of seizure  

Spring 94 (27.3)

Summer 58 (16.9)

Autumn 108 (31.4)
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Winter 82 (23.8)

Month of seizure  

April 26 (7.6)

May 27 (7.8)

June 30 (8.7)

July 21 (6.1)

August 34 (9.9)

September 14 (4.1)

October 29 (8.4)

November 48 (14.0)

December 30 (8.7)

January 31 (9.0)

February 17 (4.9)

March 34 (9.9)

Family history of febrile seizure  

Yes 67 (19.5)

No 275 (79.9)

Febrile disease  

Fever 121 (35.2)

Cough 5 (1.5)

Upper Respiratory Infection 147 (42.7)

Gastroesophageal 38 (11.0)

Otitis 10 (2.9)

Shigellosis 3 (0.9)

Pharyngitis 11 (3.2)

Fever and rash 1 (0.3)

Fever (Measles, mumps, rubella) 1 (0.3)

Roseola 1 (0.3)

Urinary tract infection 1 (0.3)

Pneumonia 1 (0.3)

Gingivioostomatitis 1 (0.3)

Fifth disease 1 (0.3)

aData are presented as number (%).

The correlation of different variables with febrile seizure was
analysed using Pearson chi square test. Our results showed that
occurrence of febrile seizure among children were at lowest in
morning, from 6 am to 12 mid-day as shown in Figure 1. This
number increased from 12 mid-day to 6 pm, and reached the
highest level in evening from 6 pm to 12 midnight. During the
night, from 12 midnight to 6 pm the occurrence of febrile
seizure back to the lower level.

Figure 1. Diurnal variation in the occurrence of the febrile seizure in
children. Chi-squared and P-value for even distribution with 33
degree of freedom was 52.645 and 0.016, respectively.

Seasonal variations, also, showed significant difference in
occurrence of febrile seizure. The number of febrile seizures
was highest in autumn, and November was the month with
higher level of febrile seizure. On the other hand, this number
decreased in summer, and reached to lower level in September
as shown in Figure 2.

Figure 2. Seasonal variation in the occurrence of the febrile seizures
in children. Chi-squared and P value for even distribution with 33
degree of freedom was 64.931 and 0.001, respectively.

Figure 3. Frequency of febrile seizure occurrence in relation with the
body temperature. Chi square and P value was 9.431 and 0.024,
respectively.

Moreover, the results of this study showed correlation between
body temperature and duration of seizure as shown in Figure 3.
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For seizures either more or less than 15 minutes, the number of
children with body temperature between 38 and 39˚C was at
higher level. Body temperatures below 38˚C and between 39
and 40˚C were at next levels, and finally, the number of
children with body temperatures above 40˚C was at lower
level.

Finally, we analysed the distribution and relation between
family history of febrile seizure and type of seizure which
showed dependence of family history to occurrence of febrile
seizure. The number of seizure occurrence among children
with no family members suffered by febrile seizure, either for
simple or complex type, is more than those with family history
of febrile seizure as shown in Table 2.

Table 2. Distribution of febrile seizure in relation with family history
of febrile seizure and type of febrile seizure.

Family history of
febrile seizure

Type of febrile seizure  Chi square test

 simple complex Total Pearson
chi square

Df a P value

yes 50 17 67 5.33 1 0.021

no 237 38 275    

Total 287 55 342    

a Degrees of freedom.

Discussion
The present study aimed to determine the factors dependent
with febrile seizures in children. In a study in Finland, children
experienced their first febrile seizure most often in the evening
and less frequently at night [14]. In a study performed in Italy,
the first febrile seizures peaked in the evening between 6 PM
and 11:59 PM [11]. Also, another study in Japan showed that
febrile seizures occurred five times more often in the evening,
peaking in incidence at 4 PM and reaching its lowest incidence
at 4 AM in the morning, [15]. Our findings was consistent with
others studies and implied to more occurrence of febrile
seizure in evening, especially from 6 pm to 12 midnight, and
low occurrence in morning. Melatonin concentrations are
higher at night than during the day, no matter in healthy
children, children with epilepsy, and children with febrile
seizures, with the highest concentration occurring at 4 AM
[16]. Moreover, the studied children in Finland experienced
febrile seizures most often in the winter and less frequently
during the summer [14]. Febrile seizures often occur in winter,
peaking from November to January, and back to the lowest in
summer [11]. In the present study, the number of febrile
seizure occurrence was at higher level in autumn, peaking in
November, and this measurement back to the lowest in
summer, especially in September. In winter, Melatonin
concentrations are at the highest level, in summer is at the
lowest, and its measure is intermediate in spring and fall [17].
The duration and amplitude of the melatonin peak is in
negative correlation with the amount of daylight [18]. During a
sleep period, the body temperature decreases further due to

endogenous circadian rhythm of body temperature [19].
Decline in oxygen consumption, following with dilatation of
the peripheral vessels, and risen sweating (which elevates
thermal emission), reduced sympathetic-nerve activity during
sleep are known as reasons of decrease in body temperature
[20]. Also, Fever has been considered as a provocative factor
for a first presentation of seizure in patients with epileptic
potential [21]. Thus, the lower body temperature could be an
attribution of less number of febrile seizures during night and
seasons with longer nights. The results of our study identified
that duration of seizure depends on body temperature. Studies
have identified high body temperature during infections as the
strongest explanatory variable for the occurrence of febrile
seizures [22,23]. Also, febrile seizure occur only to a limited
extent between age 6 months and preschool age, during which
period the circadian rhythm of body temperature seems to be
robust [24,25]. Although researchers have also discussed the
role of normal body temperature variation as a pathogenesis of
febrile seizures [11,26] children at risk for febrile seizures (i.e.,
between 6 months and 6 years of age) have more stable body
temperatures over a 24 hour period than do adults [15,25].
Moreover, body temperature has shown no difference between
the low- and high frequency times of febrile seizures in a given
day [15] or during the year [14]. According to the results of
present study, seizures with duration of more than 15 min
occurred at body temperature between 38 and 39˚C. It has been
reported that patients with febrile seizure were reported to
exhibit significantly higher temperatures than age matched
control subjects [20,23]. Immunologic factors are in correlation
with generation of febrile seizure, and polymorphisms in the
interleukin gene may be used as markers of susceptibility to
febrile convulsions [27,28]. Hypothesis that febrile convulsions
occur when temperature reaches a certain level in children who
have a genetic tendency to develop higher temperatures during
infections [15]. Results of present study indicated to the
correlation between family history of seizure and its
occurrence (P=0.021). Febrile seizure occurrence depends on
both genetic and environmental elements, so in some cases in
has a familial tendency [29]. Studies have demonstrated that
febrile seizure occurs with higher probability of incidence in
first- and second-degree relatives of children with febrile
seizure [30]. Twenty-five to 40% of patients showed a positive
family history for febrile seizure [30] which this proportion is
observable in our results, especially for children with complex
febrile seizure. It seems that recurrence of seizure, as an
indication of complex type, is more common among children
with family history of seizure. Some genes have been
identified which are linked with febrile seizure and their
mutations have been observed in patients with febrile seizure
[31,32]. As a result, family history is a remarkable factor to
prognosticate febrile seizure.

In conclusion, the occurrence of febrile seizure depends on
diurnal and seasonal variation. Also, the body temperature and
history of family with febrile seizure are significant factors for
diagnosis.
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