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Abstract
Objective: Febrile seizure (FS) as the most common form of seizures in childhood, affects 2-5% of all childrenacross the world. The present study reviews available reports on FS recurrence frequency and evaluates itsassociated risk factors in Iran.
Methods: We searched the Persian database such as: SID, MagIran, Medlip, Irandoc, Iranmedex as well asEnglish databases PubMed, ISI, and Scopus. Random effects models were used to calculate 95% confidenceintervals. Meta regression was introduced to explore the heterogeneity between studies.
Findings: The overall FS recurrence rate was 20.9% [95% confidence interval (CI): 12.3-29.5%]. Thefrequency of FS simple and complex types was 69.3% (95% CI: 59.5-79.0) and 25.3% (95% CI: 19.6-31.0),respectively. A positive familial history of 28.8% (95% CI: 19.3-38.4%) was observed for childhood FSincluding 36.2% (95% CI: 27.3-39.6%) for the simple and 29.4% (95% CI: 23.1-33.5%) for the complex type.The heterogeneity of recurrent FS was significantly affected by sample size (P=0.026).
Conclusion: Almost one-third of FS children had a positive familial history. The increased risk of recurrence inpatients with symptomatic seizures needs to be fully considered by parents, physicians, nurses and healthpolicy makers.
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IntroductionFebrile seizure (FS) as the most common form ofseizures in childhood, affects 2-5% of all childrenacross the world[1,2]. Children rarely develop theirfirst FS before the age of 6 months or after 3 yearsof age[3]. The International League AgainstEpilepsy has defined that seizure events in infancyor childhood is featured with temperatures over38° C without evidence of acute electrolyteimbalances and CNS infection or history of FS[4].

The direct cause of FS is unknown yet, but themost important indirect causes are reported to befever, hypoglycemia, hypocalcemia, head injury,poisoning and drug overuse, respiratory infectionor gastroenteritis[5].There are two categories of FS including simpleand complex types[6]. The simple type ischaracterized by an episode of generalized tonic-clonic seizure lasting less than 15 min in 24 hwhile in the complex type the convulsionsare multiple, lasting more than 15 min. Majority
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(70%-75%) of FSs are of simple type[6,7].A positive family history for FS can be elicited in25-40% of the patients[8]. A high concordance ratehas been reported in monozygotic rather indizygotic twins[8,9]. The overall recurrence rate is30%[10]. Predictors of recurrence are complexseizures, positive family history, onset at less than12 months and temperature <40°C. If the seizureoccurs soon after a fever has begun or when thetemperature is relatively low, the risk ofrecurrence will be increased[11]. A long initial FSdoes not substantially boost the risk of recurrentFS, either brief or long[12]. The odds that childrendevelop epilepsy after a FS is approximately1%[13].Since a systematic review and meta-analysis onFS recurrence in Iran has not yet been done, thepresent study reviews available reports on FSrecurrence frequency and evaluates its associatedrisk factors in this country.
Subjects and Methods

Literature searchThe search strategy, selection of publications andthe reporting of results for the review wasconducted in accordance with the PRISMAguidelines[14]. Literature on FS among Iranianchildren was acquired through searching ScientificInformation Databases (SID), Global MedicalArticle Limberly (Medlib), Iranian BiomedicalJournal (Iran Medex), Iranian Journal Database(Magiran) as well as international databasesincluding PubMed/Medline, Scopus and ISI Web ofKnowledge. The search strategy was limited to thePersian and/or English language and articlespublished up until Feb 2012 were considered. Allpublications with medical subject headings(MeSh) and keywords in title, abstract and text forwords including febrile seizure were investigated.Iranian scientific databases were searched onlyusing the keyword ‘febrile seizure’, as thesedatabases do not distinguish synonyms from eachother and do not allow sensitive search operationusing linking terms such as ‘AND’, ‘OR’ or ‘NOT’.Consequently, this single keyword search was themost practical option. The seizures, pediatrics andIran MeSh combined with the operator "OR" vs.

"AND". The search string in PubMed was((Seizures [Title]) OR Pediatrics [Title]) AND Iran[Affiliation]).
Selection and quality assessment of articlesAll identified papers were critically appraisedindependently by two reviewers. Disagreementsbetween reviewers were resolved by consensus.Appraisal was guided by a checklist assessingclarity of aims and research questions. Theinclusion criteria were as follow: 1) Studies in thementioned databases with full text, despite thelanguage of original text; 2) Hospital-based data.Exclusion criteria were 1) studies upon childrenoverlapping time intervals of sample collectionfrom the same origin; 2) inappropriate studydesign; 3) Inadequate reporting of results; 4)STROBE checklist score’s below 7.75[15].
Data extractionData were extracted using a standardized and pre-piloted data extraction form. Data extraction wasundertaken by the first reviewer and checked by asecond reviewer. However, the process wasdiscussed and piloted by both reviewers. Allidentified papers were critically appraisedindependently by both reviewers. Disagreementswere resolved through discussion. Appraisal wasguided by a checklist assessing clarity of aims andresearch questions. Information was extractedfrom author, title, year and setting of study,sample selection, sample size, study type, seizuretypes, age, STROBE score and prevalence.Therefore risk of bias as an inadequate reportingwas reduced. All data-abstraction forms werereviewed and eligible papers entered into themeta-analysis.
Statistical analysisThe random effects model was used for combiningresults of studies in meta-analysis. Variance foreach study was calculated using the binomialdistribution formula. The presence ofheterogeneity was determined by the DerSimonian-Laird (DL) approach[16]. Significancelevel was <0.1 and I2 statistic for estimates ofinconsistency within the meta-analyses. The I2statistic estimates the percent of observedbetween-study variability due to heterogeneityrather than to chance and ranges from 0 to 100percent (values of 25%, 50% and 75% were
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considered representing low, medium and highheterogeneity respectively)[17]. A value of 0%indicates no observed heterogeneity whilst 100%indicates significant heterogeneity. For this reviewwe determined that I2 values above 75 percentwere indicative of significant heterogeneitywarranting analysis with a random effect model asopposed to the fixed effect model to adjust for theobserved variability. This heterogeneity wasfurther explored through subgroup analyses andmeta-regression. A univariate and multivariateapproach was employed to assess the causes ofheterogeneity among the selected studies. Eggertest was conducted to examine potentialpublication bias. Data manipulation and statisticalanalyses were done using STATA software,version 11.2. P values <0.05 were considered asstatistically significant.
FindingsOverall, 96 studies (1 study in Pub Med, 95 studiesin other databases) were identified. Of them, 75studies were excluded based on the inclusion andexclusion criteria. Finally 21 articles including 1 inEnglish[18] and 20 in Persian[19-38] language wereadopted (Fig. 1). Looking for sample sizes,

throughout the 21 selected studies, 4599 FSchildren (219 samples per study on average)including 2734 males (59.5%) were studied(Table 1). Age distribution and type of FSsprevalence in children under two years and 3 to 6years were 55.8% (95%CI: 50.4–61.2) and 44.1%(95%CI: 38.8-62.2), respectively. Prevalence ofsimple and complex FS was 69.3% (95%CI: 59.5-79.0) and 28.3% (95%CI: 19.6-31.0), respectively(Table 2). Significant hetero-geneity was observedbetween studies (Q=75.24, P≤0.001, I2=92.0%)and consequently the random effect model wasemployed for the meta-analysis. Recurrence andpositive familial history of FS was observed in 28.8children (95%CI: 19.3-38.4) (Fig. 2A).Overall recurrence rate of FS was 20.9 percentwith (95%CI: 12.3-29.5) (Fig. 2B). Meta-regressionshowed association between year of study andprevalence rate of recurrent FS, it showed alsocauses of the variability in the results of studies.Meta-regression showed variability in prevalenceof recurrent FS a non-significant effect for years(Reg Coef=0.017, P=0.1). Fig. 3 shows theprevalence rate of recurrent FS that has had anincreasing trend during 1995 till 2010. Meta-regression analysis found that sample sizesignificantly affects heterogeneity for the factor‘recurrent rate FS’ (Reg Coef =0.0003, P=0.03)(Fig. 3). Meta-regression showed that one reasonof variability among studies is sample size; studies

Fig. 1: Results of the systematic literature search

The full text of articles (n=39) for full text review

Duplicates papers with titles (n=37) were excludedRelevant studies (n=59) for abstracts review
Not relevant (n=20) andindistinguishable (n=9)papers were excluded

Not relevant (n=10) andpoor quality (n=10) paperswere excludedStudies finally included (n=21)

Total (n=96) articles in electronic search strategy
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Table 1: Feature of childhood febrile seizure at different regions of Iran
Study location

(city)
First author (year) Study

period
No. of

patients
Gender (male)

n (%)
Data collection

procedure
Quality*Bandar Abbas Ahmadian (1996) [19] 1996-1997 211 127 (0.60) Hospital HighIsfahan Amini (2008) [20] 2005-2007 1486 892 (0.60) Hospital HighMashhad Ashrafzadeh (2002) [21] 2001-2002 50 35 (0.70) Hospital HighTabriz Barzegar (2006) [22] 2001-2003 582 321 (0.55) Hospital HighAhvaz Dehdashtian (2008) [23] 2003-2008 94 54 (0.57) Hospital HighTehran Ehsanypoor (2004) [24] 1997-2007 245 140 (0.57) Hospital MediumYazd Fallah (2008) [25] 2004-2005 139 63 (0.55) Hospital HighSanandaj Ghotbi (2002) [26] 2000-2001 115 70 (0.61) Hospital MediumYazd Golestan (2008) [27] 2002-2005 100 59 (0.59) Hospital HighTehran Hassanpoor (2009) [28] 2003-2005 103 64 (0.62) Hospital HighKerman Hosseininasab (2006) [29] 2000-2002 115 68 (0.59) Hospital HighZanjan Kazemi (2001) [30] 2000-2001 50 33 (0.66) Hospital HighZahedan Khazai (2007) [31] 2005-2006 178 94 (0.53) Hospital HighTehran Khodapanahandeh (2001)[32] 2007-2008 107 64.60) Hospital HighBandar Abbas Moayedi (2001) [33] 2001-2002 181 112 (0.62) Hospital MediumIlam Mohammadi (2008) [34] 2007-2008 172 98 (0.57) Hospital HighBirjand Namakin (2011) [35] 2006-2007 145 84 (0.61) Hospital HighBabel Rasholi (1999) [36] 1999-2000 230 138 (0.60) Hospital HighZanjan Sadeghzadeh (2011) [37] 2005-2006 117 64 (0.55) Hospital HighBushehr Sanaidashti (2006) [38] 2005-2006 102 64 (0.65) Hospital LowKashan Talebian (2006) [42] 2001-2002 120 72 (0.60) Hospital Medium

* Score of STROBE checklist. Under 7.75 = excluded; among 7.75 to 15.5: low; among 15.5 to 23.5: medium; higher than 23.5: High
with large sample size show higher prevalencerate of recurrent FS in comparison to studies withsmall sample size. Publication bias is a bias withregard to what is likely to be published, amongwhat is available to be published. Publication biasis the term for what occurs whenever the researchthat appears in the published literature issystematically unrepresentative of the populationof completed studies. There was no evidence ofpublication bias (Egger’s test β0: 0.04; P=0.96)(Fig. 4), so we tried to consider most of publishedarticles in this subject.
DiscussionThe present review aimed to provide recurrentrate and predictive risk factors that enhance risk

of recurrence in Iranian children using the Persianand/or English language articles published up toFeb 2012. This study shows that the poolrecurrence FS among Iranian children was(20.9%). Previous review studies have reported(Berg, 1990; Offringa, 1994) this as being 31.8%and 32%, respectively[2,10]. Berg (2008) hasreported recurrence rate of 40-50% in untreatedchildren[39]. A possible explanation for thisinconsistency might be due to the fact that ourresult was hospital-based and patients weretreated. Therefore, treatment process may reducethis risk. Meta-regression thus helps exploringseveral possible reasons for the observedheterogeneity among studies. Results of the meta-regression found no statistically significantrelation between year variations in recurrence ofFS which shows an approximately constantrecurrence during study period. Results of themeta-regression also found that recurrence of FS
Table 2: Prevalence of febrile seizure among Iranian children through random effect models

Variables
No. of

studies
No. of

Patients
Prevalence %

(95% CI)
Heterogeneity

I2 (%) P value
Simple seizures 13 1859 69.3(59.5-79.0) 96.5 <0.001
complex seizures 12 1809 25.3(19.6-31.0) 88.8 <0.001
Less than two years 9 1587 55.8(50.4-61.2) 77.0 <0.001
Tree to six years 9 1456 44.2(38.8-49.6) 77.0 <0.001CI: Confidence Interval
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Fig. 2: Forest plots of positive family history (A) and recurrent febrile seizure (B) for random effects meta-analyses (Squaresrepresent effect estimates of individual studies with their 95%confidence interval (CI) of positive family history with size of squaresproportional to the weight assigned to the study in the meta-analysis. The diamond represents the overall result and 95%CI of therandom-effects meta-analysis).
and sample size produced significant levels ofheterogeneity. As a result, increasing the samplesize is associated with increased recurrence (Fig.4). Younger age at onset is important predictor ofrecurrent FSs and also increases the risk of later

FS[43]. Peak of FS episode lies in the first year of life.Thereafter incidence declines with increasingage[3]. 58.8% of children with FS were youngerthan 24 months in this study. These findingscorrelate with study conducted by Shi XL et al in
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Fig. 3: Meta-regression plots of change in FS recurrence according to changes in continuous study moderator’s year and sample size
Reg Coef=0.017 ; P=0.1Adj R-sqared=1.95Reg Coef = 0.0003 ; P=0.03Adj R-sqared = 3.13
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Fig. 4: Begg's funnel plot (pseudo 95%confidence limits) showing mean difference inrecurrence of febrile Seizure by standard error of mean difference
2012, Most (75.7%) children experienced theirfirst onset of FS at 6 months to 3 years of age(median: 16 months), 39.5% of cases were below12 months and 60.50% over 12 months[40].A positive family history of FS reveals theimportance of genetic factors and commonenvironmental exposures[9]. Berg (2008) foundthat family history was not consistently associatedwith an increased risk of FS[39]. In the presentstudy, 28.8% of children had a positive familyhistory of FS in agreement with Eseigbe (2012)findings which showed a prevalence rate of29.4%[8]. Tosune (2011) reported that 57% ofchildren with FS had a positive family history[41].Other studies have also reported similar resultsconfirming that positive family history increasesrisk of FS significantly[2,40,41]. The positive familyhistory for the simple and complex type was36.2% and 29.4%, respectively which is consistentwith other reports[6].There are some limitations in the present studywhich need to be addressed. It was anobservational study and patients were notrandomly selected. Therefore selection bias andconfounding seem to be expected. Meanwhile, theauthors' ability to assess the quality of studies waslimited by the fact that many studies failed to offerdetailed information of selected subjects or validdata on important factors.
ConclusionOur analysis suggests the need for largepopulation-based incidence studies of febrileseizure, particularly in children aged under six

year, to generate more accurate estimates as wellas provide a reasonably robust assessment ofheterogeneity. Almost one-third of FS children hada positive familial history. The increased risk ofrecurrence in patients with symptomatic seizuresneeds to be fully considered by parents,physicians, nurses and health policy makers.
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