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A prospective study of single versus recurrent episodes of typical febrile seizure
among children attending a tertiary care hospital
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ABSTRACT

Background: Recurrence in the febrile seizures is a significant problem after the seizure episode, and there is up to 30% chance
of recurrence after the first episode and 50% chance after 2 or more episodes. Objective: The objective of the study is to do
a comparative study of sociodemographic and hematologic profile of children aged 6 months—60 months admitted with single
and recurrent episodes of typical febrile seizures. Materials and Methods: This study was conducted in a tertiary care setting
for a period of 2 and a 5 years. History, physical examination and hematologic investigations such as hemoglobin estimation,
blood indices, and blood picture were done in all the study participants. Frequency of recurrence after the first episode cases
was noted at 1 year after the seizure episode. Results: Of 121 total cases, 53.7% were of first, and 46.3% were of recurrent
episodes of typical febrile seizure. Statistically, significant difference was noted in the age (p<0.001) and gender distribution
(p<0.001). Statistically significant difference was noted between two groups regarding family history of seizure disorder (p=0.017),
consanguinity (p=0.049), undernutrition (p=0.009), stunting (p=0.002), and anemia (p=0.027). Follow-up revealed recurrence of
seizures in 13.8% after the first episode. Conclusion: Recurrence was noted in 13.8% of children with a first typical febrile seizure.
We also found a significant association of recurrent episodes with age, gender, family history of seizure disorder, consanguinity,

undernutrition, stunting, and anemia.
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childhood occurring in about 2-5% of children of age
group 6 months—60 months. Febrile seizure is defined as
the seizure triggered by fever (body temperature >100.4°F or
38°C) and occurs without any central nervous system (CNS)
infections, metabolic abnormality, or due to any other neurologic
abnormality to account for the seizures and that occurs in the
absence of a history of prior afebrile seizures in children of
6 months—60 months [1]. Most of the febrile seizures occur in the
first 24 h of onset of fever and not necessarily when the fever is
highest. The peak age of incidence is 18-22 months [2].
Recurrence is a significant problem after the episode of
simple febrile seizures. Current evidence reveals that there is
30% chance of recurrence after the first episode simple febrile
seizures and 50% chance of recurrence after 2 or more episodes.
Risk factors of recurrence of febrile seizures include age of
onset <l year, shorter duration of fever before the occurrence
of seizures, lesser degree of fever (38-39°C), family history of
febrile seizures and epilepsy in first and second degree relatives,
complex febrile seizures, daycare attendance, and male gender
[3-8]. Approximately 30%—40% of the children with first febrile
seizure have a recurrence usually within 12 months [9-12].

Febrile seizures are the most common type of seizures in

Literature evidence reveals that there are several predictors
of subsequent epilepsy after febrile seizures. The risk of
developing epilepsy varies in different conditions. It is 1%
after simple febrile seizures, 4% in recurrent febrile seizures,
6% in complex febrile seizures that are prolonged for >15 min
or recurrent within 24 h, 11% in those with short duration
fever before the seizure onset (<l h), 18% in those with
family history of epilepsy in first degree relatives, 29% in
complex febrile seizures that are focal, and 33% in those with
neurodevelopmental abnormalities [13-15].

Simple febrile seizures are of very good prognosis. There is
no evidence of risk of mortality or neurocognitive dysfunction
compared to the general population after the episode of simple
febrile seizures [16-18]. Even though these seizures are of benign
nature, complications can occur during each episode. Moreover,
it can predispose to very high parental anxiety. Therefore, we
planned this comparative study between the first and recurrent
episodes of typical febrile seizures mainly focussing on the
factors associated with recurrent febrile seizures including
sociodemographic and hematologic parameters and to study the
frequency of recurrence 1 year after the first episode of typical
febrile seizures.
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MATERIALS AND METHODS

This descriptive study was conducted in the department of
pediatrics of a tertiary care hospital in South India (Kerala)
from April 2014 to September 2016. The study population was
children of age group 6 months—60 months presenting with first
and recurrent episodes (more than one episode) of typical febrile
seizures during the study period. Case definition of typical febrile
seizure was based on AAP guidelines [2], and it was defined as
primary generalized seizures associated with fever (temperature
>100.4°F or 38°C) occurring within the first 24 h of onset of
fever, of short duration, i.e., lasting for <15 min and do not recur
within the first 24 h of onset of fever, age group 6 months—5 years,
no prior history of afebrile seizures and occurs without CNS
infections, metabolic abnormality, or due to any other neurologic
abnormality to account for the seizures. Child is otherwise
neurologically healthy and without any neurological abnormality
before and after the episodes of seizures.

Children with atypical febrile seizures, afebrile seizures,
chronic neurodevelopmental problems and those having clinical
features of meningitis were excluded from the study. All
consecutive cases satisfying the inclusion and exclusion criteria
were recruited for the study. Informed consent was taken for
each study participant. Ethics clearance was obtained from the
Institutional Ethics Committee.

A structured pro forma was used for recording the information.
A detailed history was taken, and physical examination including
the anthropometric measurements was done in each case. Relevant
investigations did include hemoglobin estimation, blood indices,
and blood picture. Hemoglobin and blood indices were done with
the help of an automated hematology analyzer. WHO cutoffs were
used for diagnosing anemia [23]. Blood picture examination was
done by the expert pathologist in a tertiary care teaching hospital.
For assessing growth parameters (underweight and stunting),
WHO growth charts were used. For diagnosing anemia, WHO
cutoffs of hemoglobin values were used. Socioeconomic status
was assessed using modified Kuppuswamy’s socioeconomic
status scale [25]. Sociodemographic and hematologic parameters
of first and recurrent episodes were compared. Variables

associated with the recurrent episodes were noted, and the
frequency of recurrence after the first episode was noted at 1 year
after the seizure episode.

The data were entered into Microsoft Excel and analysis was
done using statistical Software SPSS Version 22. Chi-square test
was used for categorical variables. Frequency was expressed in
percentage. p value was set at <5% (0.05).

RESULTS

A total number of cases studied was 121, and their demographic
characteristics have been presented in Table 1. As shown in
Table 1, the statistically significant difference was noted in the
age (p<0.001) and gender distribution (p<0.001) of children
with first and recurrent episodes. Male dominance was noted in
the first episode, and more frequency of recurrence was noted
in female children. No significant difference was noted in the
socioeconomic status of both groups.

As shown in Table 2, no significant difference was noted
among two groups according to family history of febrile seizure
(p=0.673) and premature birth (p=0.263). Statistically, significant
difference was noted regarding the frequency of family history of
seizure disorder (p=0.017), consanguinity (p=0.049), and anemia
(p=0.027) among two groups. Regarding the nutritional status of
children, 52.3% of children with first episode had undernutrition
(underweight) and 76.8% of children with recurrent episodes
had undernutrition (p=0.009). Stunting was noted in 21.5% of
the children with the first episode and 34.7% of children with
recurrent episodes (p=0.002).

DISCUSSION

This comparative study describes the clinical and hematologic
profile of children aged 6 months—60 months with first episodes
of typical febrile seizure versus the recurrent episodes and the
frequency of recurrence within 1 year after the first episode febrile
seizure group. Case definition of typical febrile seizure was based
on AAP guidelines [1]. These criteria were strictly adhered for the
selection of study participants.

Table 1: Sociodemographic characteristics of first and recurrent episodes

Variable First episode n (%) Recurrent episode n (%) Chi-square Significance
Age (years)
<1 20 (30.8) 0(0) 27.85 <0.001
1-2 10 (15.4) 27 (48.2)
2-5 35(53.8) 29 (51.8)
Total 65 56
Gender
Male 44 (68.8) 14 (25) 22.892 <0.001
Female 21 (31.2) 42 (75)
Socioeconomic status
Upper middle 1(1.5) 1(1.8) 3.65 0.168
Lower middle 39 (60) 24 (42.9)
Upper lower 25 (38.5) 31(55.4)
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Table 2: Distribution of risk factors among first episode and recurrent episodes

Risk factor First episode n (%) Recurrent episode n (%) Chi-square p value

Family history of febrile seizure
Yes 37 (56.9) 34 (60.7) 0.178 0.673
No 28 (43.1) 22 (39.3)

Family history of seizure disorder
Yes 6(9.2) 16 (28.6) 5.744 0.017
No 59 (90.8) 40 (71.4)

Consanguinity
Yes 2(3.1) 7 (12.5) 3.880 0.049
No 63 (96.9) 49 (87.5)

Maturity at birth
Term 58 (89.2) 46 (82.1) 1.252 0.263
Preterm 7 (10.8) 10 (17.9)

Anemia
Yes 24 (37.9) 31 (56.4) 4.7 0.027
No 41 (62.1) 25 (43.6)

NICU admission in Newborn period
Yes 6(9.2) 8(14.3) 0.751 0.386
No 59 (90.8) 48 (85.7)

NICU: Neonatal intensive care unit

We found a significant difference in the age distribution of
children with the first episode and recurrent episode of typical
febrile seizures. Among the children with first episode, 30.8%
were <l year, 15.4% were of age 1-2 years, and 53.8% were
in the age group 2-5 years. Among the children with recurrent
episodes, 48.2% were in the age group 1-2 years and 51.8% were
in the age group 2-5 years. None of the children in this group
were <1 year. Age distribution in this study was similar to the
observations in the study by Berg et al. Male dominance was noted
in the first episode group, but female dominance was noted in the
recurrence group. In a study by Kantamalee et al. also [3], male
dominance was noted in the first episode seizures (male:female
ratio was 1.8:1). Ojha et al. also noted male dominance in the
first episode of seizures but recurrence was more commonly
noted in female children [19]. In our study, recurrence was noted
in 13.8% children whereas the recurrence was 51% in a study by
Ojha et al. [19] and 19.92% in the study by Kantamalee et al. [3].
This shows the ethnic variation in the incidence and recurrence of
febrile seizures.

No significant association was found between the family
history of febrile seizure and febrile seizure recurrence in our
study. However, in the study by Pavlidou et al. [6], family
history of febrile seizure was found as a risk factor for febrile
seizure recurrence so also in the study by Berg ef al. [14]. In
our study, a significant association was found between febrile
seizure recurrence and family history of seizure disorder. We
also found a significant association between consanguinity and
recurrence of febrile seizures. This was comparable to the results
of study done by Shinnar ez al. [16]. In the study by Singhi et
al. [17] family history of seizure disorder and febrile seizure
in first degree relatives were noted as risk factors for seizure
recurrence [16].

No significant association was found between prematurity and
febrile seizure recurrence in our study. Prematurity is reported as a
risk factor for febrile seizures in many studies [18-20]. A significant
association was found between febrile seizure recurrence and
anemia and undernutrition in the present study. Iron deficiency was
noted as a risk factor for febrile seizures in many previous studies
also [18-22]. In a meta-analysis done by Habibian et al. [26] anemia
was found to be a significant risk factor for febrile seizures (pooled
odds ratio - 2.84; confidence interval - 1.46-2.85) [24].

Anemia and undernutrition are found to be the modifiable
risk factors for recurrence of typical febrile seizures. Therefore,
prevention and treatment of anemia and undernutrition are
essential to prevent recurrence of febrile seizures. More chance of
recurrence after the first episode may be anticipated in children of
age 2-5 years, female gender, born by consanguineous marriage,
having family history of seizure disorder, and preventive
measures should be more stressed in these children. Therefore,
anticipatory guidance for febrile seizures should be given to the
parents and caretakers of these children. They should be made
aware of simple febrile seizures, nature and prognosis, preventive
measures, first aid, and types of management of seizures.

Merits of this study is that criteria for case definition were
strictly adhered throughout the study and thus controlling the
selection bias. Limitation of this study is that it is a hospital-based
study and observations may be different from a community setting.

CONCLUSION

Recurrence was noted in 13.8% of children with a first typical
febrile seizure at 1 year after the seizure episode. Male dominance
is noted in the first episode of typical febrile seizures. Recurrence
rate is more in female children. The maximum frequency of
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recurrence was noted in the age group 2—5 years. Variables found
to have a statistically significant association with recurrence were
age, gender, consanguinity, family history of seizure disorder,
undernutrition, stunting, and anemia.

REFERENCES

10.

11.

12.

AAP. Clinical Practice Guidelines-Febrile Seizures. Guidelines for the
neurodiagnostic evaluation of the child with a simple febrile seizure.
Pediatrics 2011;127:389-94.

American Academy of Pediatrics Steering Committee on Quality
Improvement and Management, Subcommittee on Febrile Seizures. Febrile
seizures: Clinical practice guideline for the long-term management of the
child with simple febrile seizures. Pediatrics 2008;121:1281-6.

Kantamalee W, Katanyuwong K, Louthrenoo O. Clinical characteristics of
febrile seizures and risk factors of its recurrence in Chiang Mai university
hospital. Neurol Asia 2017;22:203-8.

Mikati MA, Hani A, Sezures F. In: Kleigman RM, Behrman RE, Jenson HB,
Stanton BP, Schor NF. Nelson Text Book of Paediatrics. 20"ed. Ch 593.1.
Philadelphia, PA: Elsevier Saunders; 2015. p. 2829-31.

Patterson JL, Carapetian SA, Hageman JR, Kelley KR. Febrile seizures.
Pediatr Ann 2013;42:249-54.

Pavlidou E, Tzitiridou M, Kontopoulos E, Panteliadis CP. Which factors
determine febrile seizure recurrence? A prospective study. Brain Dev
2008;30:7-13.

Pavlidou E, Hagel C, Panteliadis C. Febrile seizures: Recent developments
and unanswered questions. Child Nerv Syst 2013;29:2011-7.

Reese C, Karen G, Leslie E. Tingle. Febrile seizures, risk evaluation and
treatment. Am Fam Physician 2012;85:149-53.

Shlomo S. “Febrile seizures”. In: Swainan KF, Ashwal S, Ferriero DM,
editors. Pediatric Neurology Principles and Practice. Philadelphia, Pa, USA:
Mosby; 2006. p. 1081-6.

Waruiru C, Appleton R. Febrile seizures: An update. Arch Dis Child
2004;89:751-6.

Berg AT, Shinnar S, Hauser WA, Leventhal JM. Predictors of recurrent
febrile seizures: A meta-analytic review. J Pediatr 1990;116:329-37.

Millar JS. Evaluation and treatment of the child with febrile seizure. Am
Fam Physician 2006;73:1761-4.

13.
14.
15.

17.
18.

20.

21.

22.

23.

24.

25.

26.

Shinnar S, Glauser TA. Febrile seizures. J Child Neurol 2002;17 Suppl 1:S44-52.
Berg AT, Shinnar S. Complex febrile seizures. Epilepsial 996;37:1996-7.00
Hesdorffer DC, Benn EK, Bagiella E, Nordli D, Pellock J, Hinton V, et al.
Distribution of febrile seizure duration and associations with development.
Ann Neurol 2011;70:93-100.

Shinnar S, Berg AT, Moshe SL, Shinnar R. How long do new-onset seizures
in children last? Ann Neurol 2001;49:659-64.

Singhi PD, Srinivas M. Febrile seizures. Indian Pediatr 2001;38:733-40.
Chung B, Wat LC, Wong V. Febrile seizures in southern Chinese children:
Incidence and recurrence. Pedatr Neurol 2006;4:121-6.

Ojha AR, Shakya KN, Aryal UR. Recurrence risk of febrile seizures in
children. J Nepal Ped Society 2012;32:33-6.

Sharif MR, Kheirkhah D, Madani M, Haddak H. The relationship between
iron deficiency and febrile convulsion: A case-control study. Glob J Health
Sci 2016;8(2):185-9.

Kumari PL, Nair MK, Nair SM, Kailas L, Geetha S. Iron deficiency as a
risk factor for simple febrile seizures--a case control study. Indian Pediatr
2012;49:17-9.

Sfaihi L, Maaloul I, Kmiha S, Aloulou H, Chabchoub I, Kamoun T, et al.
Febrile seizures: An epidemiological and outcome study of 482 cases.
Childs Nerv Syst 2012;28:1779-84.

WHO (2001). Iron Deficiency Anemia: Assessment, Prevention and Control.
A Guide for Programme Managers. Ref No: WHO/NHD/01.3.

Oski FA, Brugnara C, Nathan DG. A diagnostic approach to the anemic
patients. In: Nathan DG, Orkin SH, editors. Nathan and Oski’s Hematology
of Infancy and Childhood. 7" ed. Philadelphia, PA: Saunders; 2008.

Patro BK, Jeyashree K, Gupta PK. Kuppuswamy’s socioeconomic status
scale 2010 the need for periodic revision. Indian J Pediatr 2012;79:395-6.
Habibian N, Alipour A, Rezaianzadeh A. Association between iron
deficiency anemia and febrile convulsion in 3-to 60-month-old children:
A systematic review and meta-analysis. Iran J Med Sci 2014;39:496-505.

Funding: None; Conflict of Interest: None Stated.

How to cite this article: Anisha AN, Kumari PL, Elizabeth KE. A Prospective
Study of Single versus Recurrent Episodes of Typical Febrile Seizure among
Children attending a Tertiary Care Hospital. Indian J Child Health. 2018;

5(7):484-487.

Vol 5 | Issue 7 | July 2018

Indian J Child Health 487



