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Abstract

Background and Purpose: Febrile convulsion is
the most common neurological disorder in chil-
dren. Despite the studies, there are always con-
troversies about the clinical and epidemiological
patterns regarding the effect of genetic factors and
climatic conditions on its incidence. The present
study was carried out to investigate the etiologic,
epidemiologic and clinical features of febrile sei-
zure in children admitted to the Children’s Hospital
of Germi and Parsabad in Ardebil province.

Methodology: This retrospective descriptive cross-
sectional study was conducted on 148 cases of
admitted children due to febrile convulsion from
April to March 2016 in Parsabad and Germi hospi-
tals. The used instrument was a researcher-made
questionnaire including demographic data and
characteristics of the child’s seizure attack. Validity
of questionnaire was determined using the content
validity method and its reliability was also meas-
ured by the observational method. Data were ana-
lyzed using SPSS version 22 and descriptive sta-
tistics of mean and standard deviation, Chi-square
and T-test.

Findings: The prevalence of febrile convulsion in
Germi and Parsabad during a year was 6.25%.
Among 148 children, 87 children were male and 61

of them were females. The average age of patients
was 24.6 £ 15.15 months and the peak of febrile
seizure prevalence was between the ages of 1 to
2 years, and the maijority of the cases had (81.8%)
simple febrile seizure. The most common cause
of fever in patients was upper respiratory infection
(39.2%) and diarrhea (18.2%), respectively. There
was a significant relationship between previous
history of seizure, duration of seizure, age of child,
duration of fever onset to seizure occurrence and
seizure type(p<0/05).

Conclusion: This study showed that the preva-
lence of febrile convulsion in children younger
than 2 years old is more common in males and
prevalence of simple seizure is more common
compared to complexseizure. Also, the history of
seizure, seizure duration, child’s age, and duration
of fever onset to seizure occurrence are effective
in seizure incidence.
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Introduction

Febrile seizure is the most common neurological disorder
in children (1), and it happens in 3-5% of American and
European children and over 14% in Asian children under
the age of 6 (2). Febrile seizure refers to those cases
where seizure occurs at temperatures higher than 38
¢ C in children from one month to seven years, who are
neurologically healthy and have no sign of CNS infection
or acute electrolyte imbalance and previous history febrile
seizure (3). Febrile seizures mostly occur in children
between the ages of six months and six years (2). The
most prevalent age for affected children is 10 to 18 months
and in 75%, it occurs in children younger than 3 years old
(4,5). Febrile seizure occurs at temperatures above 38 ° C
and it requires acute, emergency, chronic and long-term
control (6). The cause of febrile seizure remains unknown,
and so far 3 categories of dominant autosomal genes
have been identified that justify the occurrence of familial
fever and seizure (7). Positive family history has been
confirmed as one of the predisposing factors for febrile
convulsion (8,9,10). There is some seasonal differences
in febrile convulsion occurrence and maximum prevalence
can be observed in November and January (probably due
to infection of the upper respiratory tract), June and July
(possibly due to intestinal infection) in children (11). Viral
infections of the upper respiratory system, Acute Otitis
Media, gastroenteritis and roseola infantum are among the
most common causes of fever in these patients. Fever and
convulsion based on clinical symptoms are divided into two
groups of simple and complex seizure (12, 13). Despite
the existing studies in children’s neurology, the discussion
of febrile seizure is one of the topics which is always a lot
of controversy about clinical and epidemiological patterns
regarding the effect of geneticfactors and climatic conditions
on its incidence (14,15,16). Therefore, regional and global
studies are needed to investigate the characteristics of
febrile seizure and in identifying the patients who are at
risk, and investigating demographic characteristics such
as age, sex, family history, type of seizure, and the interval
between febrile onset and seizure so that extra measures
can be taken to prevent the recurrence of attacks. For
example in Iran, various studies reveal different statistics.
Astudy in Tabriz in 2004 showed that, 40% of children were
admitted in hospital because of febrile convulsion (17),
and in Birjand in 2007, 70.4% of children admissions was
due to febrile convulsion (16). Due to the lack of studies
regarding demographic and etiological characteristics
and clinical patterns of fever and seizure in Germi and
Parsabad, the aim of this study was to assess the etiology,
epidemiology and clinical characteristics of children with
febrile seizure in hospital in 2016. So, the medical and
nursing staff take them into account to take the needed
action in the treatment of febrile seizures.

Methodology

This study was a retrospective descriptive cross-sectional
study. In this study, all files of children admitted to the
Parsabad and Germi Hospitals from April to March 2016
due to febrile seizure were studied. Cases with incomplete
information, or patients who were discharged in less than
24 hours, or patients with signs of central nervous system
infection or electrolyte and metabolic disorders, and
feverless seizures, were excluded and finally, 148 cases
were included in the study. In this study, after obtaining
permission from competent authorities, data were collected
using a researcher-made questionnaire. The questionnaire
consisted of two parts. The first part included demographic
information, and the second part contained 20 questions
about the characteristics of seizure including the age of
the first seizure attack, the type and duration of seizure, the
frequency of convulsion, temperature during the seizure,
family history and cause of fever and pre-seizure measures
to reduce fever. Validity of questionnaire was evaluated
using content validity method and was evaluated by
faculty members of Ardabil University of Medical Sciences.
The reliability of questionnaire was also obtained by using
the observational method (r = 0.89). Data were analyzed
using SPSS version 22 and statistical descriptive (mean
and standard deviation) and analytical (Chi-square and T-
test) methods.

The analysis showed that during one year, 148 children
with febrile seizure were admitted to the two hospitals
and compared to the total number of children admitted
in the same year, the incidence of seizure was 6.25%.
In this regard, 121 children (81.8%) had simple seizure
and 27 children (18.2%) had partial seizure. Among these
children, 87 (58.8%) cases were males and 61 (41.2%)
cases were female. Chi-square test showed that, there is
no significant relationship between sex of child and type of
seizure (p = 0/27).

Investigating the duration of seizure showed that, in
the maijority of children, or in 65 cases (43.9%), seizure
duration was less than or equal to 5 minutes. Previous
history of seizure was negative in 116 children (78.4%)
and was positive in 32 children (21.6%). Family history of
seizure was positive in only 14 children (9.5%) and family
history of epilepsy was positive in 8 children (5.4%) in the
immediate family. Chi-square test showed a significant
relationship between seizure type and previous history of
seizure as well as seizure duration with seizure type (p
= 0.000). However, there was no significant relationship
between the duration of seizure with previous history of
seizure.

In both types of simple and partial seizure, natural delivery
was the most common type of delivery, however, the Chi-
square test showed that there is no significant relationship
between type of delivery and type of seizure (p = 0.09). In
this study, 73 children (49.3%) had the first birth rank, 57
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children (38.5%) had a second birth rank and 14 children
(9.5%) had a third birth rank and four children (2.8%) had
fourth or more birth rank. According to Chi-square test,
there was no significant relationship between birth rank,
type of delivery with seizure type, previous history of
seizure in childhood and cause of febrile convulsion.

The average age of patients was 24.6 + 15.15 months; the
minimum age was three months and the maximum age
was 66 months. Most of the cases, or about 50 children
(33.7%) were in the age range of 1 to 2 years old and the
lowest rate, or 3 children (2.1%) were in the age range of
5 to 6 years. The results of t-test showed that, there is a
significant relationship between age of child and type of
seizure (p = 0.023). So, complex seizure mostly occurred
in older children. However, no significant relationship was
found between the cause of febrile seizure and the age of
child. Investigating the duration between fever onset and
seizure occurrence showed that, in 126 children seizures
occurred (85.1%) in less than 24 hours after the onset of
fever. Chi-square test showed a significant relationship
between duration of febrile seizure and seizure type (p
= 0.009). However, no significant relationship was found
between previous history of seizure and the cause of febrile
convulsion. The average temperature of children with fever
and seizure was 38.86 £ 0.85 ° C after first hospitalization;
in children with simple seizure it was 38.969 £ 0.88 and
in children with complex seizure it was 64.40 £ 91.9 ° C.
T-test showed that, there is no significant relationship
between average temperature and seizure type, previous
history of seizure and cause of febrile convulsion.

Among the causes of feverin children with seizure, 58 cases
of upper respiratory tract infection (39.2%), 27 cases of
dysentery (18.2%), 24 cases of idiopathic factors, (16.2%),
16 cases of pneumonia (10.8%), 14 cases of urinary tract
infection (9.5%), 5 cases of otitis media (3.4%) and 4 cases
after vaccination (2.7%) were the most common causes
of fever in children with febrile seizure. Chi-square test
showed no significant relationship between the cause of
fever in children with seizure type and previous history of
seizure in children. In this study, Spring with 45 cases was
the season with the most incidence of seizure (30.4%),
after that winter with 37 cases (25%), autumn with 35
cases (23.6%) and summer with 31 cases (21%) were
in the next rankings, respectively. Chi-square test showed
that, there is no significant relationship between season
of febrile convulsion, seizure type and previous history of
seizure, but there is a significant relationship between the
cause of fever and the season of febrile convulsion (p =
0.0337). In spring and winter, the most common cause of
febrile seizure was upper respiratory tract infections and
dysentery was the most common cause in Summer (Table
1 - next page).

The findings of mothers’ demographic data showed that,
the average age of mothers of children with convulsion
was 28.54 + 5.48 years old. 67 (45.3%) mothers had
under diploma, 58 (39.2%) of mothers had diploma and
23 (15.5%) had university education. T-test showed that,
there is no significant relationship between mothers’ age
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with seizure type, previous history of seizure and cause
of febrile seizure in children. Also, Chi-square test did
not show a significant relationship between mothers’
education and type of seizure, history of seizure and the
cause of febrile seizure in children. 138 (93.2%) mothers
mentioned the absence of perinatal problems, and only
10 (6.8%) mothers mentioned perinatal problems. 139
(93.9%) mothers mentioned the absence of a history of
disease, and only 9 (6.6%) of mothers referred to diseases
such as neurological problems, depression, diabetes,
and previous history of seizure. 143 (96.6%) mothers
mentioned non-smoking during pregnancy, and only 5
(3.4%) mothers mentioned the history of smoking during
pregnancy. According to Chi-square test, no significant
relationship was found between prenatal problems, history
of disease in mothers, and smoking during pregnancy with
seizure type, history of seizure and febrile convulsion.
126 (85.1%) mothers did some fever reduction measures
before their children’s seizure, and only 22 (14.9%)
of them did not take any measures to reduce fever. 48
(32.4%) mothers tried to reduce the fever, using foot-
bath and acetaminophen, 33 (22.3%) mothers only used
acetaminophen, 8 (4.5%) mothers only used ibuprofen
and 8 mothers (4.3%) used foot-bath and other medicines.
There was no significant relationship between pre-seizure
measures and seizure type, previous history of seizure
and the cause of febrile convulsion (Table 2 - next page).

Discussion

In this study, 148 children with febrile convulsion with an
average age of 24.6 + 15.15 months were studied and
the minimum and maximum ages were 3 and 66 months,
respectively. 65.7% of children had febrile seizure in the
first 2 years of life. Most studies confirm this case. In a
study by Ghasemi et al most of the hospitalized children
were between 9 months to 2 years (18). In a study by Fallah
and colleagues, 66% of febrile convulsion cases were
under 2 years (15). In a study by Khoda Panahandeh and
colleagues, the average age of children with febrile seizure
was 20.5 * 9.8 months and the minimum and maximum
age of children was 6 and 45 months, respectively (19).
In a study by Bazegar and colleagues, the average age
of children was 29.9 + 21.2 months (14). In a study by
Abbas khaniyan and his colleagues, the average age of
children with febrile seizure was 5.1 + 0.88, and the highest
incidence was in the range of 1 to 2 years old (20). In a study
by Namakin and colleagues, the average age of children
was 25.5 £+ 18.6 months and 61.8% of children with febrile
convulsion were under 2 years old (16). The current study,
similar to other studies, showed the higher prevalence
of seizure following fever in children under the age of 2.
Given that the child is at a very vulnerable stage in terms
of physical and mental development, therefore, preventing
seizure as much as possible and raising the awareness
of parents are important measures in controlling seizures
and preventing serious physical and mental harm. In the
present study, there was a significant relationship between
age and type of seizure, so that seizures occurred more
often in older children. This finding contradicted the
findings of Barzegar and his colleagues, and in their study
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Table 1: Comparison of Variables with Febrile Seizure Type
Variahles

Seizure Type Simple Seizure Complex Seizure P-value
CIVERIEE DEE i 23/2+15/39 30/88217/37 0/023
mionth)
Male (49.3 %)73 (%9/4)14
ey Female [%:32/4)48 %8/7)13 28
. Natural delivery (%642/5)63 (%13/5)20
Type of delive 0,054
L L Cesarean section (%38/2)58 54/7)7 -
The most common Infection of respiratory - -
cause of Febrile system (%33/1)49 e 0/265
Seizure Dysentery %16/2)24 (%213
Previous history of Yes (%212/8)19 (%8/7113 0/000
Seizure Mo (%68,/9)102 (39/4)14 :
Family history of Yes (%7/4)11 {%2)3
: : - - 0/746
febrile convulsion No (%74/3)110 (%16/2)24
Less than 5 minutes [%42/5)63 #1/3)2
Seizure duration Between & to 10 minutes {3236/4)54 {%5/4)8 0/000
Mare than 10 minutes (%2/67)4 (311/4)17
Duration of fever Less than 24 hours (3%70/3)104 (%14/8)22
onset to seizure 0,/009
Maore than 24 hours #%11/5)17 {%3/4)5 :
OCCUTEnce
Average temperature 38/69+0/84 38/6420/91 0/B11
Previous history of Yes (*0l19)28 (%E/7)113 0/005
hospitalization Na {%:62/8)93 (%0/4)14 :
5pring (%24/3)36 (%63
: Summer (%18/2)27 #2/7)4
5 f g : 0/B02
gizure fever season e 215/6)25 a6 ]
Winter (3%18/6)29 (3:5/4)8

Table 2: Comparison of mother variables with febrile seizure type

‘.rl'anahles Simple Seizure Complex Seizure
Seizure Type
Mothers' age 28/52+5/35 28/37+6/26 0/B59
Without any measure (%10/8)16 [%3/4)5
Foot-bath (%18/2)27 (Fod)E
e Acetaminophen (%15/5)23 {%5/4)8
Tl lbuprofen 4/7)7 [%0/6)1 0/ 704
Foot-bath and Acetaminophen %27/741 =477
Foot-bath and other medicines (Fad)b (Fa0)0
Other medicines %0/6)1 A HLE
J Under diploma (%34/4)51 (%10/8)16
. Df“’t:iiaif::' Diploma (%35/1)52 546 0/133
University education (%12/1)18 %3/4)5
Drug abuse Yes (%3/4)5 (20)0
during . : 0/283
pregnancy Mo #%78/3)116 (%18/2)27

220

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 15 ISSUE 8, OCTOBER 2017




CASE SERIES AND CASE REPORTS

complex seizures mostly occurred in children with lower
age (14). In some other studies, no significant relationship
was found between age and type of seizure (21, 16).
These differences in results can be due to the difference
in the number of samples in different studies. In this study,
the incidence of febrile convulsion in males was more than
females, which is similar to the results of other studies.
They showed that the febrile convulsion prevalence was
higher in boys than in girls (1,20,21,22). Therefore, male
sex can be considered a risk factor for fever and seizure
occurrence.

In the present study, 21.6% of children had a history of
febrile convulsion. In the study of Fallah and colleagues,
29%, and in the study of Mohammadi and colleagues, 34%
of children had previous history of seizure (15 and 1). In
this study, 9.5% of children had a family history of seizure
and only 4. 5% of children had a family history of epilepsy
in their immediate family, while in other studies it was
reported at about 20-30%. This difference can be due to
the lack of memory of parents regardingchildhood seizures
or the refusal to express their own history of seizure due
to cultural and personal issues (23 and 24). There was no
meaningful relationship between febrile seizure and family
history of seizure in the present study. However, there is
a significant relationship between the previous history of
seizure in children with current type of seizures, so that
complex seizures are more common in these children. This
finding was consistent with the results of studies by Sanaei
Dashti and his colleagues (25). According to studies, one
third of children with febrile seizure will experience its
recurrence and 10% of children will have three or more
seizure attacks. Age is the most important risk factor in
recurrence of febrile convulsion and in the first seizure
the lower the age, the risk of recurrence is more (26).
Considering that in this study, the age of most children is
between the ages of 1-2, serious measures should be taken
to prevent the occurrence of serious complications in the
child. In the present study, most children had simple febrile
seizures. In other studies, this finding is also confirmed
(14,15,20,21). It can be concluded that epidemiologically,
the prevalence of simple seizure is more than complex
seizure in children with febrile seizure. In the majority of
children in this study, the duration of seizure was less than
15 minutes. In the study of Khoda Panahande, 85% of
cases of seizures were less than 15 minutes, and in the
study of Bazgar and colleagues, 94.1% had seizures less
than 15 minutes, which is consistent with the results of
this study (7.14). Since the prevalence of fever attacks and
simple seizures was higher in this study, one of the main
attributes of this kind of attack is the duration of attack,
which should be between 10-15 minutes.

In the present study, 85.1% of children had seizure during
the first 24 hours after the onset of fever. This finding is
also confirmed by other studies, and over 80% of seizures
occurred in the first 24 hours after onset of fever (27, 20,
16, 14). The results show that, in the case of fever in a
child, the first 24 hours is the most probable time for the
occurrence of seizure and this should be taught to parents
to try to reduce fever in different ways or transfer the baby
to the nearest health center.

In this study, seizure prevalence mostly occurred in
Spring, then Winter, Autumn and Summer, respectively. In
the study of Abbaskhaniyan et al., the highest prevalence
of febrile convulsion was in Winter (68.4%) then Autumn,
Summer and Spring, respectively (20). In the study of
Amini et al., the highest prevalence of febrile convulsion
was in Summer (43.9%), Spring (43.6%), Winter (42.7%)
and Autumn (35.7%), respectively (11). This could be due
to climatic differences in the studied areas.

In the present study, the most common cause of fever
in patients was upper respiratory tract infections and
diarrhea. In the study of Imani et al., the most common
cause of febrile seizure was unknown fever and then
upper respiratory tract infections (21). But in the study of
Abbaskhanian, Falah and colleagues, the results were
exactly the same as the results of the present study (20
and 15). Different results may be due to different climatic
conditions and common diseases of each region in different
seasons.

Conclusion

This study showed that, the prevalence of febrile convulsion
in Germi and Parsabad towns was 6.25% during a year. It
was more common in children less than 2 years old and in
males, and simple seizure type was more common. There
was a significant relationship between previous history of
seizure, duration of seizure, age of child, duration of fever
onset to seizure occurrence and type of seizure.

Febrile convulsion is a common neurological disorder in
children and is one of the reasons for child hospitalization.
Hence, providing accurate evidence of attacks over
time can help to identify potential triggers and factors
accelerating attacks. So, in this way we can control the
recurrence of attacks and reduce the incidence of seizure
events in children. Based on the results, febrile convulsion
occurrence can be prevented in children by identifying risk
factors and those who had a previous history of disease
and by providing training to parents.
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