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ABSTRACT: Febrile seizure (FS) is a common health issue among pediatric populations. Although it is generally 

benign and self-limited, recurrence is frequent and can cause significant stress for the child’s family. Identifying the 

risk factors for recurrent FS can help facilitate preventive measures. This study aimed to investigate the incidence of 

recurrent FS and its associated risk factors in a sample of Iraqi children. This prospective, longitudinal study was 

conducted in the Department of Pediatrics at AL-Nassiriyah Child and Maternity Hospital, Thi-Qar Governorate. A 

total of 264 children (105 males and 159 females), aged between 6 months and 5 years, who presented with their first 

episode of FS, were included in the study. Demographic and clinical data were collected through direct interviews 

with the parents. The children were followed up every three months for one year to monitor for recurrent FS. Out of 

the 264 children, 84 (31.82%) experienced recurrent FS. Multivariate logistic regression analysis revealed that older 

age at the time of the first seizure (odds ratio [OR] = 0.42, 95% confidence interval [CI] = 0.24–0.71, p = 0.012), 

longer duration of fever (OR = 0.34, 95% CI = 0.18–0.63, p = 0.009), and higher body temperature (OR = 0.16, 95% 

CI = 0.05–0.51, p = 0.002) were protective factors against recurrent FS. On the other hand, family history of FS (OR = 

2.12, 95% CI = 1.16–3.86, p = 0.014), complex seizures (OR = 10.46, 95% CI = 4.82–22.71, p < 0.001), and iron 

deficiency (OR = 2.7, 95% CI = 1.6–4.87, p = 0.001) were identified as independent risk factors for recurrent FS. 

Recurrent FS occurs in approximately one-third of children with FS following a three-month follow-up period. Risk 

factors for recurrent FS include a younger age at the first episode, lower temperature during the seizure, a brief period 

between the initial seizure and the onset of fever, iron deficiency, and a family history of FS. These findings could 

help inform strategies for preventing recurrent FS in pediatric patients. 

 

                        INTRODUCTION 

Febrile seizures (FS) are a common disorder in children, 

typically occurring when body temperature rises above 

38°C (100.4°F) [1]. These seizures generally manifest 

between the ages of 6 months and 5 years, and are 

classified into two types: simple and complex. Simple 

seizures are generalized tonic-clonic convulsions, without 

focal features, lasting less than 15 minutes, and without 

recurrence within the following 24 hours, while complex 
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seizures may last longer than 15 minutes and present with 

focal features [1, 2]. Although FS is typically a benign and 

self-limited condition, about one-third of affected children 

experience recurrent seizures, which can lead to increased 

concerns for both families and healthcare providers [3]. 

Recurrent FS can be associated with further neurological 

issues and even an elevated risk of developing long-term 

disorders. Therefore, identifying risk factors for recurrent 

febrile seizures is crucial, as this knowledge can guide 

physicians in implementing more effective preventive and 

therapeutic measures [3]. The pathophysiology of FS is not 

yet fully understood, but several theories have been 

proposed regarding the mechanisms underlying febrile 

seizures [4]. Febrile seizures, which occur in children over 

one month old during a febrile episode, affect 2% to 4% of 

children in the United Kingdom and the United States, with 

a recurrence rate of 30% [4].  Genetic and epigenetic 

factors play a crucial role in the onset of febrile seizures 

(FS). Mutations in certain genes, such as SCN1A and 

GABRG2, can lower the threshold for neuronal 

excitability, increasing the risk of seizures [4]. Meanwhile, 

epigenetic changes, including DNA methylation and gene 

expression regulation, can be influenced by environmental 

factors like fever and stress, contributing to the 

development of this disorder [5].  One such theory is based 

on the stimulation of the central nervous system in response 

to fever and a rapid increase in body temperature. Fever 

can alter the seizure threshold in the brain, triggering the 

onset of seizures [4]. In this process, temperature changes 

activate ion channels in neurons, leading to heightened 

electrical activity in the brain [4]. Additionally, fever can 

induce the release of chemical mediators such as glutamate 

and other neurotransmitters, which stimulate the nervous 

system and contribute to seizure development [5]. Other 

theories focus on the role of the immune system and 

inflammation. Some studies suggest that alterations in 

immune system activity and an increase in cytokine release 

during febrile seizures can result in brain tissue damage and 

the onset of seizures. Furthermore, metabolic disorders 

such as iron deficiency have been identified as potential 

underlying factors for FS, as they may indirectly influence 

neural excitability [6]. 

In Iraq, although FS is a common issue among children, 

research on its prevalence and the risk factors for 

recurrence in this population remains limited and 

fragmented. Thus, the present study aims to investigate the 

prevalence of recurrent febrile seizures and identify 

associated risk factors in Iraqi children. This study could 

enhance awareness of the disorder in the region and 

provide valuable insights for therapeutic and preventive 

strategies for FS. 

MATERIALS AND METHODS 

Patients and methods  

Setting and design  

This is a prospective, longitudinal study which was 

conducted in department of Pediatrics, AL- Nassiriya Child 

and Maternity hospital, Thi-Gar governorate.  The study 

included all children 6 months to 5 years of age; attending 

the department from February 2016 to January 2017 

presenting with their first FS. Those children were followed 

up every 3 months for 1 year to look for recurrence.  

Inclusion criteria  

This includes children between 6 months- 5 years 

presenting with seizure and fever without central nervous 

system infection.  

Exclusion criteria 

Previous FS, intracranial infectios. Intracranial infection 

was confirmed through:  cerebrospinal fluid culture to 

isolate the microorganisms, biochemical changes in CSF 

such as increased number of white cells; high protein or 

low glucose, Gram stain of CSF to look for 

microorganisms, blood culture to isolate the 

microorganisms.  

Initially, the study included 320 children presenting with 

seizure. Of those 56 children were excluded (36 cases of 

meningoencephalitis and 20 cases of cryptogenic 

unprovoked seizures). Thus, the eligible patients were 264 

children which fulfilled the inclusion criteria.  
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Evaluation and data collection 

According to hospital policy, all children with FS are 

admitted till they are stable. Parents were interviewed using 

predesigned questionnaire. Full physical and neurological 

examinations were done.  Electroencephalography (EEG); 

CSF examination was done when required; also computed 

tomography (CT); and magnetic resonance imaging (MRI) 

were done when required to determine the cause of the 

seizure. Seizures were classified as complex and simple.  

Data analysis  

SPSS software (v. 26) was used. Each variable was 

categorized in to two or more variables. The univariate 

analysis was performed using Pearson Chi square. A p-

value of ≤ 0.05 was considered significant.  

RESULTS 

Incidence of recurrent febrile seizure  

Out of 264 children, FS was recurrent in 84 children 

(31.82%) as shown in Figure 1.  

 
Figure 1. incidence of FS among children. 

 

Association of demographic characteristics with FS  

recurrence  

Four demographic characteristics (out of six) were 

significantly associated with FS recurrence. First seizure 

age ≥ 24 m and fever duration ≥ 1 hr were less common 

among patients with recurrent FS (35.71% and 67.85%, 

respectively), than those without recurrent FS (57.22% and 

84.44%, respectively) with highly significant differences. 

Furthermore, higher body temperature (>104 F) was less 

frequent in children with recurrent than those without 

recurrent FS (8.33% vs. 20.56%) with a significant 

difference. In contrast, family history of FS was more 

common in children with recurrent FS (38.1%) than those 

without recurrent FS (20%) with a highly significant 

difference (Table 1).  

 

Table 1. Association of demographic characteristics with FS recurrence. 

Risk Factors 
With non-recurrence 

(n= l80) 

With recurrence 

(n= 84) 

Total 

(n=264) 
p-value 

Sex 

Male 

Female 

 

75(41.67%) 

105(58.33%) 

 

30(35.71%) 

54(64.29%) 

 

105(39.77%) 

159(60.23%) 

 

0.357 

Age at first seizures, m 

<24 

≥24 

 

77(42.78%) 

103(57.22%) 

 

54(59.52%) 

30(35.71%) 

 

131(49.62%) 

133(50.38%) 

 

0.001 

Duration of fever, hr     
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<1 

≥1 

28(15.56%) 

152(84.44%) 

27(32.14%) 

57(67.85%) 

55(20.83%) 

209(79.17%) 

0.001 

Temperatures, F 

101 

102 

103 

104 

>104 

 

9(5%) 

39(21.67%) 

44(24.44%) 

51(28.33%) 

37(20.56%) 

 

11(13.1%) 

19(22.62%) 

24(28.57%) 

23(27.38%) 

7(8.33%) 

 

20(7.58%) 

58(21.97%) 

68(25.76%) 

74(28.03%) 

44(16.67%) 

 

 

 

0.033 

Family history of FS 

Absent 

Present 

 

144(80%) 

36(20%) 

 

52(61.9%) 

32(38.1%) 

 

196(74.24%) 

68(25.76%) 

 

0.002 

Duration of seizure, min 

>15 

<15 

 

15(8.33%) 

165(91.67%) 

 

12(14.29%) 

72(85.71%) 

 

27(10.23%) 

237(89.77%) 

 

0.137 

 

Association of clinical characteristics with FS recurrence  

Thirty-two children with recurrent FS (38.1%) had complex 

type of seizure compared with only 5.56% of non-recurrent 

FS who had such type, with a highly significant difference. 

Moreover, the iron deficiency and family history of 

epilepsy were more frequently registered in children with 

recurrent FS (71.4% and 7.14%, respectively) than those 

without recurrent FS (47.22% and 1.11%, respectively) 

with highly significant differences (Table 2).  

Table 2. Association of clinical characteristics with FS recurrence 

Risk Factors 
With non-recurrence 

( n= l80) 

With recurrence 

(n= 84) 

Total 

(n=264) 
p-value 

Type of seizures 

Simple 

Complex 

 

170(94.44%) 

10(5.56%) 

 

52(61.9%) 

32(38.1%) 

 

222(84.09%) 

42(15.91%) 

 

<0.001 

Neurodevelopmental disorders 

Absent 

Present 

 

170(94.44%) 

10(5.56%) 

 

83(98.81%) 

1(1.91%) 

 

253(95.83%) 

11(4.17%) 

 

0.098 

History of recent vaccination 

Absent 

Present 

 

163(90.56%) 

17(9.44%) 

 

73(86.9%) 

11(13.1%) 

 

236(89.39%) 

28(10.61%) 

 

0.370 

Iron deficiency 

Absent 

Present 

 

95(52.78%) 

85(47.22%) 

 

24(28.57%) 

60(71.43%) 

 

119(45.08%) 

145(54.92%) 

 

<0.001 

Family history of epilepsy 

Absent 

Present 

 

178(98.89%) 

2(1.11%) 

 

78(92.86%) 

6(7.14%) 

 

256(96.97%) 

8(3.03%) 

 

0.008 

 

Multiple Logistic regression 

In order to find out the independent factors associated with 

recurrent FS, multiple logistic regression was used. All 

demographic and clinical factors that had a significant 

association with recurrent FS in the univariate analysis 
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were entered the model.  According to the results, each of 

older age at first seizure (OR= 0.42, 95%CI= 0.24-0.71, p= 

0.012), longer duration of fever (OR= 0.34, 95%CI= 0.18-

0.63, p= 0.009) and higher body temperature (OR= 0.16, 

95%CI= 0.05-0.51, p = 0.002) are protective against 

recurrent FS. On the other hand, each of family history of 

FS (OR= 2.12, 95%CI= 1.16-3.86, p= 0.014), complex 

seizure (OR= 10.46, 95%CI= 4.82-22.71, p<0.001) and 

iron deficiency (OR= 2.7, 95%CI= 1.6-4.87, p= 0.001) are 

independent risk factors for recurrent FS (Table 3).  

Table 3. Multiple logistic regression 

Risk Factors Beta-coefficient OR (95%CI) p-value 

Age at first seizures, m 

<24m 

≥24m 

 

 

-0.879 

 

1.0 

0.42 

 

 

0.24-0.71 

 

 

0.012 

Duration of fever, hr 

<1 

≥1 

 

 

-1.08 

 

1.0 

0.34 

 

 

0.18-0.63 

 

 

0.009 

Temperatures, F 

101 

102 

103 

104 

>104 

 

 

-0.92 

-0.81 

-0.99 

-1.87 

 

1.0 

0.4 

0.45 

0.37 

0.16 

 

 

0.14-1.12 

0.16-1.23 

0.13-1.0 

0.05-0.51 

 

0.045 

0.082 

0.118 

0.053 

0.002 

Family history of FS 

Present 

Absent 

 

 

0.750 

 

1.0 

2.12 

 

 

1.16-3.86 

 

 

0.014 

Type of seizures 

Simple 

Complex 

 

 

2.34 

 

1.0 

10.46 

 

 

4.82-22.71 

 

 

<0.001 

Iron deficiency 

Present 

Absent 

 

 

1.1 

 

1.0 

2.79 

 

 

1.6-4.87 

 

 

0.001 

Family history of epilepsy 

Present 

Absent 

 

 

1.37 

 

1.0 

3.92 

 

 

0.73-21.04 

 

 

0.111 

 

                                 DISCUSSION 

The present study only briefly mentions the alignment of its 

results with previous studies, without providing a detailed 

comparison of the identified risk factors with other 

research. In this study, the recurrence rate of febrile 

seizures (FS) was found to be 31.82%. Globally, the 

recurrence rate of FS ranges from 27% to 55.3% [7-9]. 

However, this rate varies significantly across different 

regions. For instance, in a study conducted in Korea by 

Byeon et al. [10], the prevalence peaked in the second to 

third year of life, at 27.51%. In an Iranian study by Kazemi 

et al. [11], the recurrence rate of FS was 25.7% during a 

one-year follow-up. In Denmark, the cumulative risk of 

recurrent FS was 22.7% following the first episode [12]. 

Additionally, a study conducted by Kumar et al. [13] in 

India found that out of 528 children, 174 (32.9%) 

experienced recurrent FS. The recurrence risks observed in 

our study align somewhat with the previously reported 

ranges, although estimates differ across the studied 
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populations. These variations are primarily related to the 

follow-up duration after the first episode. Generally, the 

longer the follow-up period, the higher the recurrence rate. 

Furthermore, variations in demographic characteristics and 

risk factors contribute to the broad range of recurrence rates 

observed. In the present study, factors such as age at first 

seizure under 1 year, fever duration under 1-hour, lower 

temperature during seizure, iron deficiency, and complex 

seizure were identified as independent risk factors for 

recurrent FS. In a previous local study by Alwan and 

Hussein [14], younger age at onset, male sex, low 

temperature, and frequent febrile convulsions were found to 

be risk factors for recurrent FS. According to an Iranian 

study by Kazemi et al. [11], similar findings were reported. 

Moreover, a study conducted in Thailand by Kantamalee et 

al. [15] found that younger age at onset of FS increased the 

risk of recurrence. A recent study in Turkey involving 300 

children with FS identified several risk factors for 

recurrence as well as the development of epilepsy. These 

included temperature before the seizure (<39ºC), the 

interval between fever and seizure (<1 hour), younger age 

at the first FS, type of FS (complex), duration of the seizure 

(>15 minutes), neurodevelopmental delay, and abnormal 

EEG recordings [16&17].In another study, it was observed 

that children with FS had a higher frequency of iron 

deficiency compared to children with fever but no seizures 

[18].Despite the relative variation in studies regarding the 

risk factors for recurrent FS, there is almost universal 

agreement about the role of low-grade fever, shorter fever 

duration, and younger age at the first episode as risk factors 

for recurrence. This suggests that such patients have a 

lower seizure threshold, where even a moderate rise in 

temperature for a short duration can trigger convulsions 

[19,20]. These discrepancies between different studies can 

be attributed to several factors, with the most significant 

being the duration of the follow-up period, differences in 

ethnicity, and variations in the anthropometric factors of 

the patients [21-24]. These findings highlight the 

importance of understanding neurological disorders and 

diseases, as identifying risk and protective factors can aid 

in early diagnosis, better management, and reducing 

neurological complications in children. 

CONCLUSIONS 

The present study revealed that approximately one-third of 

children with febrile seizures (FS) experience recurrent FS 

following a three-month follow-up period. Identified risk 

factors for recurrent FS include a younger age at the time of 

the first episode, lower temperature during the seizure, a 

short period between the initial seizure and the onset of 

fever, iron deficiency, and a family history of FS. On the 

other hand, factors such as older age at the time of the first 

seizure, longer fever duration, and higher body temperature 

during the seizure were identified as protective factors 

against recurrent FS. These findings could help inform 

strategies for preventing recurrent FS in pediatric patients. 
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