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Abstract

Background: Febrile seizures are a significant neurological condition that affects
children between the ages of 6 and 60 months and can lead to long-term neurological outcomes,
such as neurological, cognitive, and memory impairments. Despite their high global incidence,
contributing factors and regional variations are not fully understood, particularly in Indonesia.

Methods: A case—control study was conducted at Abdul Moeloek Regional Hospital in
Lampung Province, Indonesia, to identify factors associated with febrile seizures among children
under five years of age. A total of 72 children with fevers were selected through consecutive
sampling in December 2020. Data on body temperature during seizures, fever duration, gender,
age, family history of seizures, and birth weight were collected through structured interviews and
medical records.

Results: Statistical analyses included Chi-square tests and multivariate logistic regression.
The results indicated significant associations between febrile seizures and body temperatures
exceeding 39°C (P = 0.047; OR = 4.00), fever duration <24 hours (P = 0.030; OR = 3.35), male
gender (P = 0.010; OR = 4.96), positive family history of seizures (P = 0.001; OR = 7.75), and
low birth weight < 2,500 grams (P = 0.017; OR = 3.64). Multivariate analysis confirmed family
history of seizures (§ = 2.285, P = 0.001), male gender (§ = 1.954, P = 0.005), and elevated body
temperature (f§ = 1.525, P = 0.045) as independent risk factors.

Conclusion: Febrile seizures are significantly associated with a positive family history of
seizures, male sex, and elevated body temperature. Awareness of these risk factors may improve
early recognition and management, ultimately improving paediatric neurological health
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Introduction

Febrile seizures are the most common
seizure disorder in children and predominantly
affect those between the ages of 6 and
60 months. The peak incidence occurs between
12 and 18 months. These seizures are
typically triggered by a rapid increase in body
temperature, often reaching 38°C or higher,
in the absence of central nervous system
infections or metabolic disturbances. While
generally benign and self-limiting, they often
cause significant concern among parents
and caregivers due to their sudden onset and
potential for recurrence. This recurrence may
increase the risk of epilepsy, especially in
complex cases (1-3).

Epidemiological studies have shown
considerable regional variation in the incidence
of febrile seizures. Globally, they affect
approximately 2% to 5% of children (4-6)
with similar rates observed in Western
countries (2, 6). In some regions, such as Japan
and Guam, the prevalence is significantly higher,
ranging from 9% to 14% (1, 7), while in other
regions, such as Hong Kong, the incidence is
significantly lower (0.35%) (1).

Comprehensive national prevalence data
on febrile seizures remain limited in Indonesia.
However, local studies indicate that febrile
seizures are a significant paediatric health
concern. For instance, Kandou Hospital in
Manado, Indonesia, reported 150 cases over two
and a half years (8), and another study identified
417 cases in Pekanbaru over a similar period (9).
In addition, Nurhayati et al. (10) documented
60 cases across three regional hospitals in
Lampung Province in 2016.

Several risk factors contribute to febrile
seizures and can be broadly categorised as
environmental or genetic. Significant factors
include age, family history of febrile seizures,
elevated body temperature during fever, and
the duration of a fever episode (11, 12). Children
with a family history of febrile seizures are
more likely to experience them, suggesting a
genetic predisposition (12). Body temperature,
particularly at the peak of a fever, is thought
to play a major role in triggering febrile
seizures (13). Other potential risk factors, such
as anaemia and low birth weight, have also
been proposed, although their roles are still
being debated (14).

Despite these known associations, detailed
research specific to Indonesia, particularly in
Lampung Province, is limited. This study aims to
address this knowledge gap by examining factors
associated with febrile seizures in children
under five years old at Abdul Moeloek Regional
Hospital, the province’s central referral hospital.
By identifying the key factors that contribute to
these seizures, this research seeks to improve
understanding of them and contribute to better
management strategies for children at risk.

Methods

Study Design

This case—control study was conducted at
Abdul Moeloek Regional Hospital in Lampung
Province in December 2020. The case—control
approach was chosen for its effectiveness in
retrospectively identifying associations between
febrile seizures and multiple potential risk
factors. Children aged 6 to 60 months who
presented with a fever during the study period
were screened and classified into two groups:
those who experienced a febrile seizure (cases)
and those with a fever but no seizure (controls).
The inclusion criteria were children aged 6
months to 60 months who were admitted with
a fever and had complete medical records.
Children with a history of seizures before
6 months of age, intracranial infections, long-
term anticoagulant therapy, metabolic disorders,
congenital diseases, or previous neurological
disorders were excluded.

A total of 72 children who met the inclusion
criteria were selected wusing consecutive
sampling, with 36 children in each group. This
technique ensured that all eligible participants
during the study period were included, providing
a representative sample of the target population.
The minimum sample size was calculated using
Epi Info™ software to detect an odds ratio (OR)
of 4.0, with an alpha of 0.05, 80% power, and a
30% exposure proportion in the control group.
This yielded a minimum requirement of 36
children per group (n = 72). Ethical approval
for this study was obtained from the Health
Ethics Committee of the Faculty of Medicine at
Universitas Lampung (approval number: 3099/
UN26.18/PP.05.02.00/2020). Written informed
consent was obtained from all participating
parents or caregivers.
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Data Collection

Data were collected through structured
interviews and medical record reviews.
Interviews with parents or caregivers were
conducted to gather demographic and clinical
data, including family history of febrile seizures,
gender, birth weight, fever duration, fever
intensity prior to hospitalisation, and previous
seizure episodes.

Secondary data collected from the hospital’s
medical records included information on body
temperature during seizures, clinical diagnoses,
and relevant clinical observations by attending
physicians. Body temperature was assessed
upon hospital admission by trained nursing
staff using a digital axillary thermometer. The
recorded temperature was obtained from the
medical records and categorised as either 38°C
to 39°C or > 39°C. Fever duration was classified
as either < 24 hours or > 24 hours. Age was
grouped as either < 2 years or > 2 years. Family
seizure history and birth weight (< 2,500 grams
or > 2,500 grams) were also recorded. Anaemia
status was determined based on haemoglobin
levels documented in the medical records
upon admission. Haemoglobin levels were
measured using an automatic haematology
analyser. Anaemia was defined as a haemoglobin
concentration of < 11 g/dL, in accordance with

World Health Organization guidelines for
children under five years of age.

Statistical Analysis

The Chi-square test was used to assess
the association between febrile seizures and
potential risk factors, with a significance
threshold of P < 0.05. The OR was also
calculated to measure the strength of the
association between each risk factor and the
occurrence of febrile seizures. Multivariate
logistic regression analysis was used to evaluate
the independent effects of significant factors.
All statistical procedures were performed using
SPSS version 23.0.

Results

Characteristics of Study Participants

The study included 72 children with
fever, evenly divided between those who
experienced febrile seizures (n = 36) and those
who did not (n = 36). Most participants had
body temperatures of 38°C to 39°C (77.8%),
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experienced fever durations exceeding 24 hours
(61.1%), and were male (770.8%). Approximately
65.3% had a family history of seizures, 43.1% had
low birth weight (< 2,500 g), and 55.6% were
anaemic (Table 1).

Factors Associated with Febrile Seizures

Significant associations were identified
between febrile seizures and the following
factors: body temperature > 39°C (P = 0.047,
OR = 4.00), fever duration < 24 hours
(P = 0.030, OR = 3.35), male gender (P = 0.010,
OR = 4.96), positive family history of seizures
(P = 0.001, OR = 7.75), and birth weight
< 2,500 grams (P = 0.017, OR = 3.64). Neither
anaemia (P = 0.097, OR = 2.50) nor age
(P = 0.604, OR = 1.50) demonstrated significant
associations (Table 2).

Table 1. Characteristics of study participants (n = 72)

Variable n %

Febrile seizure

Yes 36 50

No 36 50
Body temperature during fever

38°Cto 39°C 56 77.8

> 39°C 16 22.2
Duration of fever

< 24 hours 28 389

> 24 hours 44 61.1
Gender

Male 51 70.8

Female 21 20.2
Age

< 2 years 21 29.2

> 2 years 51 70.8
Family history of seizure

Yes 47 65.3

No 25 347
Birth weight

< 2,500 grams 31 43.1

> 2,500 grams 41 56.9
Anaemia

Yes 40 55.6

No 32 444
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Table 2. Crude odds ratio for factors associated with febrile seizures among children

Febrile seizure

Variable Yes No OR (95% CI)
n (%) n (%)

Body temperature
>39°C 12 (33.3) 4 (11.1) 0.047* 4.00 (1.15, 13.95)
38°Cto 39°C 24 (66.7) 32(88.9)

Duration of fever
< 24 hours 19 (52.8) 9 (25.0) 0.030* 3.35 (1.24, 9.10)
> 24 hours 17 (47.2) 27 (75.0)

Gender
Male 31 (86.1) 20 (55.6) 0.010* 4.96 (1.57, 15.68)
Female 5(13.9) 16 (44.4)

Age
< 2 years 12 (33.3) 9 (25.0) 0.604 1.50 (0.54, 4.19)
> 2 years 24 (66.7) 27 (75.0)

Family history of seizure
Yes 31 (86.1) 16 (44.4) 0.001* 7.75 (2.45, 24.49)
No 5(13.9) 20 (55.6)

Birth weight
< 2,500 grams 21(58.3) 10 (27.8) 0.017* 3.64 (1.36, 9.75)
> 2,500 grams 36 (41.7) 36 (72.2)

Anaemia
Yes 24 (66.7) 16 (44.4) 0.097 2.50 (0.96, 6.49)
No 12 (33.3) 20 (55.6)

*Significant associations were indicated by Chi-square test at P < 0.05
Multivariate logistic regression analysis Discussion

identified the following as independently
associated with the occurrence of febrile
seizures: family history (adjusted OR = 9.83;
95% CI: 2.68, 36.12; P = 0.001), male gender
(adjusted OR = 7.06; 95% CI: 1.82, 27.36;
P = 0.005), and body temperature > 39°C
(adjusted OR = 4.60; 95% CI: 1.04, 20.41;
P = 0.045). In contrast, birth weight and fever
duration showed no independent significance.
The model explained 43.3% of the variance in
the incidence of febrile seizures (Nagelkerke

R? = 0.433), demonstrated good calibration
(Hosmer—Lemeshow ¥*> = 3.31, P = 0.914)
and showed strong discriminative ability

(AUC = 0.853), with an overall classification
accuracy of 75% (Table 3).

This study reinforces the multifactorial
nature of febrile seizures and contributes to
our understanding of risk stratification in
clinical settings. Our findings demonstrate that
several factors, including body temperature
during fever, fever duration, male gender,
family history of seizures, and low birth weight,
are significantly associated with an increased
risk of febrile seizures. While these results are
consistent with previous studies, some findings
diverge, suggesting that regional or population-
specific factors may influence the occurrence of
febrile seizures.

In this study, children with fevers
exceeding 39°C were more likely to experience
febrile seizures. This finding is consistent with
other studies that have identified a significant
association between high fever and seizure
onset (15, 16). Elevated body temperature

www.mjms.usm.my
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Table 3. Multiple logistic regression for factors associated with
febrile seizures in children

Variable

Family history of seizure:
Yes, No (reference)

Gender:
Male, Female (reference)

Body temperature:

> 39°C, 38°C to 39°C (reference) 4.60 (1.04, 20.41)

A(?9 l;so;oe(cll())R P-value
9.83(2.68,36.12) 0.001
7.06 (1.82,27.36)  0.005

0.045

Model fit: Omnibus test, P = 0.033; Hosmer—Lemeshowx2 = 3.31, P=0.914;
Nagelkerke R? = 0.433; AUC = 0.853; Classification accuracy = 75%

may increase the brain’s metabolic demands,
potentially leading to transient hypoxia and
disrupted neuronal activity, mechanisms that
may lower the seizure threshold (17). In our
study, the risk of febrile seizures increased
approximately four times in children with
fevers exceeding 39°C, which is consistent with
prior findings (18). These findings indicate
the importance of managing fevers in young
children, especially when  temperatures
exceed 39°C.

Similarly, we found a significant association
between shorter fever duration (< 24 hours)
and the occurrence of febrile seizures. These
results align with previous literature indicating
that febrile seizures frequently occur during
the early phase of fever (19, 20). A rapid
escalation of fever could be a critical trigger for
febrile seizures, emphasising the importance of
early intervention.

Our findings also indicate that male
children are more likely to experience febrile
seizures than females. This is consistent
with many other studies (8, 21). Although
the exact reasons for this gender difference
are not fully understood, it may be related
to Dbiological factors, such as differences in
immune responses, hormonal influences, or
genetic predispositions (22). Males may be
more susceptible to infections or have different
immune responses, which may make them
more prone to febrile seizures when they have a
fever. Furthermore, recent insights into the sex-
specific expression of immune genes and their
interaction with fever-induced cytokine storms
suggest that males may exhibit heightened
neuroinflammatory responses during febrile

illness, thereby increasing their susceptibility
to seizures (23).

m www.mjms.usm.my

A positive family history of seizures was
one of the strongest predictors of febrile seizures
in our study. Children with a positive family
history were 7.75 times more likely to experience
febrile seizures, which is consistent with previous
studies (24, 25). Specific genetic loci have been
associated with increased susceptibility, and our
data further support the heritable component of
febrile seizures (14). Our study further supports
the role of genetic factors in the aetiology of
febrile seizures, suggesting that clinicians
should be aware of familial risks when managing
febrile children.

Although Dbirth weight was not an
independent predictor in our multivariate model,
its initial association may reflect the impact
of perinatal complications, such as hypoxia-
ischaemia, intraventricular haemorrhage, and
subsequent neurodevelopmental immaturity.
These conditions can sensitise neural networks
and lower the seizure threshold in response to
febrile episodes. Notably, neonatal MRI findings
in low birth weight infants have shown white
matter vulnerabilities and delayed myelination,
conditions  associated with increased
seizure susceptibility (26).

Although anaemia was not statistically
significant in our study, it is still biologically
plausible that it contributes to the condition.
Iron plays vital roles in neurotransmitter
synthesis  (particularly of y-aminobutyric
acid [GABA] and dopamine), mitochondrial
energy metabolism, and myelin production.
Iron deficiency may impair these processes,
which could influence seizure thresholds
during systemic stressors, such as fever.
The inconclusive associations across studies
warrant further investigation with standardised
anaemia definitions and longitudinal iron
status assessments (27).
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Our multivariate model explained 43.3%
of the variance in febrile seizure risk, indicating
the presence of additional unmeasured or
interacting variables. Future studies should
explore the role of other emerging risk factors,
such as epigenetic modifications, gut—brain axis
interactions (particularly microbial metabolites),
and inflammatory cytokine profiles, in children
with and without febrile seizures. Investigating
postictal neuroinflammatory biomarkers
can also provide insight into long-term
neurodevelopmental outcomes.

Our study has several limitations. The
case—control design limits our ability to draw
causal inferences, and selection bias may have
occurred due to the study’s setting at a single
hospital. In addition, relying on parental recall
for certain variables (e.g., fever duration and
family history) may have led to reporting bias.
Future longitudinal studies are needed to
validate these findings and to elucidate further
the biological mechanisms underlying febrile
seizures. Moreover, genomic and molecular
investigations may increase our understanding
of the pathophysiology and facilitate
targeted interventions.

Conclusion

Febrile seizures are significantly associated
with male sex, elevated body temperature, and
family history. Awareness of these risk factors
can lead to earlier recognition and management,
which can ultimately improve paediatric
neurological health.

Acknowledgements

The authors express their sincere gratitude
to the participating children and their families
for their invaluable contributions to this study.
We also thank the medical staff and paediatric
team at Abdul Moeloek Regional Hospital,
Bandar Lampung, for their support during the
data collection and clinical assessments.

Ethics of Study

The study protocol was approved by the
Health Research Ethics Committee of the Faculty
of Medicine, Universitas Lampung.

Conflict of Interest

None.

Funds

None.

Authors’ Contributions

Conception and design: RRWP

Analysis and interpretation of the data: SS
Drafting of the article: RRWP

Critical revision of the article for important
intellectual content: DWSRW

Final approval of the article: RRWP
Provision of study materials or patients: AM,
TUS

Statistical expertise: DWSRW
Administrative, technical, or logistic support:
TUS

Collection and assembly of data: AM

Correspondence

Dr. Roro Rukmi Windi Perdani

MD (UNISULA), M. Kes Public Health (UNDIP),
Sp. A (K) Paediatrics (UT)

Department of Paediatrics,

Faculty of Medicine, Universitas Lampung,
Soemantri Brojonegoro Street No. 1,

Gedung Meneng, Bandar Lampung 35145,
Lampung, Indonesia

Tel: +62-721 898 9898

E-mail: rororwp@gmail.com

References

1.  Kliegman RM, St. Geme JW, Blum NJ, Shah SS,
Tasker RC. Nelson textbook of pediatrics. 21st ed.
New York: Elsevier; 2019.

2. Corsello A, Marangoni MB, Macchi M, Cozzi L,
Agostini C, Milani GP, et al. Febrile seizures:
a systematic review of different guidelines.
Pediatr Neurol. 2024;155:141—-148. https://doi.
org/10.1016/j.pediatrneurol.2024.03.024

www.mjms.usm.my


http://www.mjms.usm.my
mailto:rororwp@gmail.com
https://doi.org/10.1016/j.pediatrneurol.2024.03.024
https://doi.org/10.1016/j.pediatrneurol.2024.03.024

Malays J Med Sci. 2025;32(5):62-69

10.

11.

Jongruk P, Wiwattanadittakul N, Katanyuwong
K, Sanguansermsri C. Risk factors of epilepsy
in children with complex febrile seizures:
a retrospective cohort study. Pediatr Int.
2022;64(1):€14926. https://doi.org/10.1111/

ped.14926

Ra S, Manuel D. Febrile seizures prevalence
in children. Int J Paediatrics Geriatrics.
2019;2(2):126—129. https://doi.

0rg/10.33545/26643685.2019.v2.i2b.48

Saad K, Gad F, Elgenidy A, Fawzi I, Agina T,
Eladl EH, et al. Febrile seizures in children:
what do we know? J Popul Ther Clin Pharmacol.
2023;30(6):500—503. https://doi.org/10.53555/
jptep.v30i6.2340

Eilbert W, Chan C. Febrile seizures: a
review. J Am Coll Emerg Physicians Open.
2022;3(4):e12769. https://doi.org/10.1002/
emp2.12769

Nishiyama M, Yamaguchi H, Ishida Y, Tomioka K,
Takeda H, Nishimura N, et al. Seizure prevalence
in children aged up to 3 years: a longitudinal
population-based cohort study in Japan. BMJ
Open. 2020;10(9):e035977. https://doi.
org/10.1136/bmjopen-2019-035977

Kakalang JP, Masloman N, Manoppo JIC. Profil
kejang demam di Bagian Ilmu Kesehatan Anak
RSUP Prof. Dr. R.D. Kandou Manado periode
Januari 2014—Juni 2016. J E-Clinic. 2016;4(2):1—
6. https://doi.org/10.35790/ecl.4.2.2016.14396

Rasyid Z, Astuti DK, Purba CVG. Determinant of
fever events in toddlers, Budhi Mulia Pekanbaru
Mother and Child Hospital. J Epidemiol Kesehat
Indones. 2019;3(1):1—6. https://doi.org/10.7454/
epidkes.v3i1.2108

Nurhayati HK, Susilawati F, Amatiria G. Faktor-
faktor yang berpengaruh dengan kejadian kejang
demam pada pasien anak di rumah sakit dalam
wilayah Provinsi Lampung. J Keperawatan.
2017;13(1):94—-102.

Badda S, Ramireddy K, Chaitanya B. Assessment
of risk factors for recurrent febrile seizures
among children aged below 5 years. J Dent
Med Sci. 2024;23(10):16—20. https://doi.
0rg/10.9790/0853-2310011620

m www.mjms.usm.my

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Salleh H, Soom IS, Chong VH. Frequency and
risk factors for febrile seizures during COVID-19
pandemic waves: an observational study. Eur J
Pediatr. 2023;182(7):3337-3345. https://doi.
0rg/10.1007/s00431-023-05021-0

Tan VSR, Ong GYK, Lee KP, Ganapathy S, Chong
SL. Pyrexia in a young infant — is height of fever
associated with serious bacterial infection?
BMC Pediatr. 2022;22(1):188. https://doi.
org/10.1186/s12887-022-03264-8

Iskandar FC, Suryawan IWB, Sucipta AM. Anemia
sebagai faktor risiko terjadinya kejang demam
pada anak usia 6 bulan-5 tahun di ruang Kaswari
RSUD Wangaya Kota Denpasar. Medicina.
2019;50(2):425—427. https://doi.org/10.15562/
medicina.v50i2.824

Gontko-Romanowska K, Zaba Z, Panienski P,
Steinborn B, Szemien M, Glebocka ML, et al. The
assessment of risk factors for febrile seizures in
children. Neurol Neurochir Pol. 2017;51(6):454—
458. https://doi.org/10.1016/j.pjnns.2017.07.011

Kubota J, Higurashi N, Hirano D, Okabe S,
Yamauchi K, Kimura R, et al. Body temperature
predicts recurrent febrile seizures in the same
febrile illness. Brain Dev. 2021;43(7):768—774.
https://doi.org/10.1016/j.braindev.2021.03.002

Paul RC, James DG. Pediatric practice neurology.
New York: The McGraw-Hill Companies;
2010:41—45.

Gonga VN. Complex febrile seizure: a case report.
Med Life Clin. 2022;4(1):1035-1038.

Berg AT, Shinnar S, Hauser WA, Alemany M,
Shapiro ED, Salomon ME, et al. A prospective
study of recurrent febrile seizures. N Engl J
Med. 1992;327(16):1122—1127.  https://doi.
org/10.1056/NEJM199210153271603

Pavlidou E, Tzitiridou M, Kontopoulos E,
Panteliadis CP. Which factors determine febrile
seizure recurrence? a prospective study. Brain
Dev. 2008;30(1):7—-13. https://doi.org/10.1016/j.
braindev.2007.05.001

Sharawat IK, Singh J, Dawman L, Singh A.
Evaluation of risk factors associated with
first episode febrile seizure. J Clin Diagn Res.
2016;10(5):SC10-13.  https://doi.org/10.7860/
JCDR/2016/18635.7853


http://www.mjms.usm.my
https://doi.org/10.1111/ped.14926
https://doi.org/10.1111/ped.14926
https://doi.org/10.33545/26643685.2019.v2.i2b.48
https://doi.org/10.33545/26643685.2019.v2.i2b.48
https://doi.org/10.53555/jptcp.v30i6.2340
https://doi.org/10.53555/jptcp.v30i6.2340
https://doi.org/10.1002/emp2.12769
https://doi.org/10.1002/emp2.12769
https://doi.org/10.1136/bmjopen-2019-035977
https://doi.org/10.1136/bmjopen-2019-035977
https://doi.org/10.35790/ecl.4.2.2016.14396
https://doi.org/10.7454/epidkes.v3i1.2108
https://doi.org/10.7454/epidkes.v3i1.2108
https://doi.org/10.9790/0853-2310011620
https://doi.org/10.9790/0853-2310011620
https://doi.org/10.1007/s00431-023-05021-0
https://doi.org/10.1007/s00431-023-05021-0
https://doi.org/10.1186/s12887-022-03264-8
https://doi.org/10.1186/s12887-022-03264-8
https://doi.org/10.15562/medicina.v50i2.824
https://doi.org/10.15562/medicina.v50i2.824
https://doi.org/10.1016/j.pjnns.2017.07.011
https://doi.org/10.1016/j.braindev.2021.03.002
https://doi.org/10.1056/NEJM199210153271603
https://doi.org/10.1056/NEJM199210153271603
https://doi.org/10.1016/j.braindev.2007.05.001
https://doi.org/10.1016/j.braindev.2007.05.001
https://doi.org/10.7860/JCDR/2016/18635.7853
https://doi.org/10.7860/JCDR/2016/18635.7853

22,

23.

24.

Original Article | Risk factors for febrile seizure in children

Okubo Y, Handa A, Nariai H. National survey of
factors associated with repeated admissions due
to febrile seizure. Seizure. 2018;61:149—-152.
https://doi.org/10.1016/j.seizure.2018.08.013

Spychala MS, Honarpisheh P, McCullough
LD. Sex differences in neuroinflammation
and neuroprotection after ischemic stroke. J
Neurosci Res. 2017;95(1):462—471. https://doi.
org/10.1002/jnr.23962

Arifuddin A. Analisis faktor resiko kejadian kejang
demam di ruang perawatan anak RSU Anutapura
Palu. J Kesehatan Tadulako. 2016;2(2):60—72.

25.

26.

27.

Leung AK. Febrile seizures. In: Leung AK, editor.
Common problems in ambulatory pediatrics:
spectfic clinical problems. Vol. 1. New York: Nova
Science Publishers; 2011. pp. 199—206.

Volpe JJ, Inder TE, Darras BT, de Vries LS,
du Plessis AJ, Neil JJ, et al. Neurology of the
newborn. 6th ed. USA: Elsevier; 2018.

Kwak BO, Kim K, Kim SN, Lee R. Relationship
between iron deficiency anemia and febrile
seizures in children: a systematic review and
meta-analysis. Seizure. 2017;52:27—34. https://
doi.org/10.1016/j.seizure.2017.09.009

www.mjms.usm.my E


http://www.mjms.usm.my
https://doi.org/10.1016/j.seizure.2018.08.013
https://doi.org/10.1002/jnr.23962
https://doi.org/10.1002/jnr.23962
https://doi.org/10.1016/j.seizure.2017.09.009
https://doi.org/10.1016/j.seizure.2017.09.009

