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ABSTRACT

Febrile seizures (FS) are usually self-limiting and cause no morbidity. Nevertheless they
represent very traumatic events for families. There is a need to identify key messages that
reassure carers and help to prevent inappropriate, anxiety-driven behaviours associated with
‘fever phobia’. No recommendations have been proposed to date regarding the content of such
messages. Using a Delphi process, we have established a consensus regarding the information
to be shared with families following a FS.

Twenty physicians (child neurologists and pediatricians) from five European countries
participated in a three-step Delphi process between May 2018 and October 2019. In the first
step, each expert was asked to give 10 to 15 free statements about FS. In the second and third
steps, statements were scored and selected according to the expert ranking of importance.

A list of key messages for families has emerged from this process, which offer reassurance
about FS based on epidemiology, underlying mechanisms and the emergency management of
FS should they recur. Interestingly, there was a high-level of agreement between child
neurologists and general pediatricians.

Conclusion: We propose key messages to be communicated with families in the post-FS clinic

setting.

KEYWORDS:

Febrile seizure; fever phobia; Delphi; antipyretics; parental reassurance; consensus

LIST OF ABBREVIATIONS:
EEG: electroencephalogram
FS: febrile seizure

MRI: magnetic resonance imaging
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MAIN TEXT
Introduction

Febrile seizures (FS) are defined by the American Academy of Pediatrics as seizures
that occur during fever in the absence of intracranial infectionl. The prognosis is usually
excellent with no long-term consequences?34, However, FS are traumatic events for families®.
Parents frequently describe that at the moment their child experienced a FS, they feared their
child’s imminent death®. Thus, there is a high risk of subsequent post-traumatic stress
disorder”8. Recurrence of FS prompts more than half of the parents to modify their parenting
behaviour® by sleeping in the same room with their child or by measuring body temperature
multiple times per day®. Most of the parents exhibit sleep disturbance and a high level of
anxiety”#. In this context, the fear of fever may also lead to an overuse of antipyretics that might
be harmful10-13,

These modifications of parenting behaviors are probably motivated by fear51415 and
erroneous beliefs about FS, for example, that FS can cause brain damage and subsequent
intellectual and physical disability’s. The influence of sociocultural factors on these flawed
beliefs is controversial'®1’. However, a systematic review described it as a common world
phenomenon'®. Some studies report that these beliefs are shared and promulgated by poorly
informed healthcare professionals when their role is to share accurate information and reassure
parents®12,

Recommendations have been published regarding the neurodiagnostic evaluation of a
child with a simple FS!8, diagnostic markers, management interventions, and outcome
measures of FS 1°. There are also website providing information on FS for parents and
caregivers (e.g. NINDS, Mayo clinic, etc.). However, no guidelines to date have addressed the
guestion of what information to share with parents following a FS in particular in the emergency
setting.

To this end we conducted a study involving child neurologists and pediatricians from
five European countries to achieve a consensus regarding the first key messages to be shared

with parents following a FS.
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MATERIAL AND METHODS
Two groups of 10 physicians (respectively, child neurologists and pediatricians working either
in general pediatric department, in the pediatric emergency room or both) participated in the
study from May 2018 to October 2019 with two pairs of specialists per country (France,
Germany, Italy, Spain, United Kingdom). The rationale of interviewing pediatricians from two
different subspecialties was motivated by the idea that these different points of view may be
complementary.

Our aims were shared with those experts in a short summary emphasizing that FS are
‘very emotional events for parents’, and could ‘change the daily life of the whole family as well
as the parental attitudes’ towards their child(ren).

A three-step Delphi process was undertaken separately for each group of experts. The
Delphi is a technique that aims at obtaining consensus on the opinions of ‘experts’. By experts
is usually meant ‘a panel of informed individuals’. Consensus is obtained through a multistage
process, replies to the first questionnaire being implementing the following, and so on2021, By
contrast to the usual method based on structured questionnaires, in this study we first collected
free statements. First, each expert provided 10 to 15 free statements representing key
messages to give to parents following a FS, without more precision. They were free to decide
whether to provide messages about simple FS, or to provide messages concerning both simple
and complex FS. Letting these two alternatives possible was a way to address the question of
whether this distinction is relevant to be communicated to parents, or whether it can be seen
too complex or stressful. These were collected without any selection. Secondly, participants
were asked to rate each statement obtained in the first step from 1 to 10, according to their
relevance (1 being less relevant). Participants were encouraged to use the whole scale and to
direct statements towards parents rather than healthcare professionals. Twenty statements
with the highest relevance scores were selected. In the third step, participants were invited to
select their 10 preferred statements from the 20 identified as most relevant and to rank them in
order of priority from 1 to 10 (1 being the highest priority).

The study did not require ethical approval. The data was then analyzed quantitatively
(i.e. the means of quotations for each proposition was calculated as well as standard deviations)

and qualitatively (i.e. the main thematics were extracted from the reading of all propositions and
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comparisons were made between the information sharing statements that emerged from child

neurologists and those from pediatricians).

RESULTS
Child neurologists Step 1 (Supplementary material table 1)

A total of 40 proposed information sharing statements were summarized for the first
round (Supplementary material table 1). Several statements were proposed by more than one
expert. According to a qualitative analysis, they can be gathered in five descriptive categories.
1) The first category focuses on an epidemiological and definitional theme where febrile
seizures, the population affected and frequency is described.

2) The second focuses on the physiological mechanisms. Several panel members wished to
emphasize the concept of an “individual-dependent temperature threshold” which triggers a FS.
3) The third category places FS in a realistic context emphasizing that they are not triggered by
every infection and have an excellent prognosis.

4) The fourth category focuses on the emergency care plan for parents to implement in the
event that FS recur.

5) The fifth and final category emphasizes that the diagnosis of FS is a clinical one in order to

prevent unnecessary investigations.

Child neurologists Step 2 (Supplementary material Table 1)
Participants were then asked to score the 40 statements from 1 to 10 according to their
respective importance (1 meaning ‘less important’). Statements showed mean values of 3.2 to
9.5, and standard deviations from 0.8 to 3.8 indicating that participants had scored using the
whole scale. The five categories identified in step 1 were found again in the 20 highest scoring
statements in step 2 as follows:

- Category 1: “FS are common. For every 100 children, between 3 and 5 will experience

one or more FS.”
- Category 2/3: “In most cases, FS cease spontaneously within 2-3 minutes, and do not

require any treatment.”
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- Category 4: “In the event of a FS, keep calm, make the environment safe to avoid harm
to the child, if possible place the child in the recovery position, do not put anything into
mouth or between teeth, note the duration and physical features of the seizure.”

- Category 5: “The diagnosis of FS is based on history and physical examination.
Laboratory tests, electroencephalogram and neuroimaging are not routinely
recommended.”

Statements rated at the lower end were those providing details about biological
mechanisms or about epidemiology. Some statements mentioned risk of recurrence (e.g. ‘after
24 hours of fever, the risk of appearance of FS is very low’), or the genetically determined
susceptibility to FS (e.g. ‘FS affect genetically predisposed individuals: the seizures are not
precipitated by fever’). The statements receiving the lowest scores were statements about the
risk of epilepsy in the future.

In summary, it is of value to examine the lowest scoring statements in addition to the
highest scoring ones as the lower scoring ones may reflect information that physicians would
freely share with parents but which may generate anxiety, confusion and generate the risk of

fever phobia.

Child neurologists Step 3 (Supplementary material Table 2)

Experts then ranked the 20 highest scoring statements from step 2 in order of priority
(1= highest priority). Therefore, each participant had to abandon 10 statements judged less
important for parents. One participant declined to contribute to step 3 due to objections to the
20 statements selected in step 2. This resulted in the emergence of ten preferred information-
sharing statements from the experts (Supplementary material table 2).

We did not observe any obvious association between the relevance score and the
propensity to be abandoned, i.e. some propositions were kept by all participants although the
relevance score was not very high, and vice versa. For instance, statement 4 relating to the
temperature threshold for triggering a FS was abandoned by the majority of child neurologists
(7/10), although the 3 who kept this statement scored it as priority. “Degree of temperature is

not very important in triggering seizures, sometimes even with a very mild increase of



223  temperature, an event might occur. The highest fever necessary to cause FS is specific to the
224 individual as each child's threshold convulsive temperature varies.”
225 Three statements achieved the greatest consensus in that they were kept by all or

226  almost all participants (associated with only 2, 0, 2, and 1 abandons respectively):

227 - “FS are common: for every 100 children aged 6 months-5 years, between 3 and 5 will
228 experience one or more febrile seizures.”

229 - “In the event of a FS: keep calm, make the environment safe, place the child in the
230 recovery position, do not place anything into the mouth or between the teeth, note
231 duration and features of the seizure”

232 - “In most cases, FS spontaneously cease within 2-3 minutes, and do not require any
233 treatment.”

234 - “Call emergency services if:

235 o AFS lasts longer than 5 min

236 o rectal diazepam has been applied

237 o there are focal features

238 o there is post-ictal paresis

239 o the child’s general clinical condition seems impaired or symptoms are
240 prolonged (more than 5 min)”

241

242  The same three-step procedure was run with pediatricians.

243

244  Pediatricians Step 1 (Supplementary material table 3)

245 A total of 55 statements were collected from the first round with the pediatricians. The
246  five previously identified categories were also found in the pediatricians’ proposals: FS and
247 epidemiology (mean age of occurrence, percentage of the general population with FS), possible
248 mechanisms of FS, safety measures to take in the event of recurrence and when to go to the
249 pediatric emergency department. Many statements offered reassurance, emphasizing the
250 ‘excellent prognosis’ of FS, the ‘short duration of a seizure’, and the fact that ’children
251  experiencing FS will have normal intelligence’.

252



253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281

Pediatricians Step 2 (Supplementary material table 3)

The 55 statements were scored in the second round from 1 to 9.3 with standard

deviations spreading out from 0.9 to 3.8 indicating use of the whole scale. The four best-scored

statements illustrate how public health messages were at the core of the content of information

shared at a clinic following a FS and were as follows:

“A typical FS does not require an assessment by a neurologist nor any further
investigations (electroencephalogram i.e. EEG, Magnetic Resonance Imaging scan i.e.
MRI, etc.)”

“General recommendations for the management of the FS in the family environment:
a) keep calm; b) lie the child on the floor and loosen clothing; c) remove any objects
nearby; d) if the child is unconscious, put him/her in lateral decubitus (side-lying
position); €) do not force opening of the mouth and do not try to put anything inside; f)
observe the type and duration of the seizure; g) do not give drugs or fluids orally. If the
seizure persists more than 3 minutes administer rectal diazepam, as medical
prescription.”

“The number of simple FS does not correlate with the risk of epilepsy nor with the risk
of developing cognitive disorders, therefore neither prophylaxis nor intermittent
strategies with benzodiazepines nor continuous antiepileptic drugs are usually
recommended.”

“The correct explanation on the management of fever is essential to avoid the
abuse/overuse of antipyretic drugs or other inappropriate and unnecessary measures
of intervention on fever (physical methods such as fanning, cold bathing and tepid
sponging). All this is aimed at reducing or removing the intrinsic fear of the fever
affecting the family members. Using antipyretic medication can make child feel better

when unwell with fever but should not be seen as useful for preventing FS.

The statements associated with low-relevance score were mostly addressing the risk of

recurrence of FS, or the risk of epilepsy.

Pediatricians Step 3 (Supplementary material table 4)

10
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Unfortunately, incomplete data affected analysis in step 3. One expert did not
participate in the last round and four experts did not perform the scoring appropriately. This
resulted in scores from only five pediatricians being available for analysis. Based both on the
relevance score and on the propensity to be abandoned, 10 statements emerged from the third
step. Statements abandoned by at least 3 experts were not kept in the final selection
(Supplementary material table 4). The 10 statements selected emphasized the following (Table
1): FS are common, fever does not systematically cause a FS, FS generally cease

spontaneously, most FS do not require further investigation.

DISCUSSION

Although fever-phobia has negative consequences in terms of public health,
recommendations are still lacking with regard to the management of parents and carers
following FS and with regard to the management of subsequent episodes. Several studies
produced guidelines for physicians?24, Armon et al. used a Delphi-process to raise a
consensus-based guideline intended for physicians focusing on the management of a child
after a seizure?. This interdisciplinary and multinational work has used a Delphi-process to
raise a consensus about what first key messages to share with parents following a FS.

Similar messages were prioritized by both sets of panelists with similar evaluation of
relevance however, the rankings of priority of the messages to parents were slightly different.
In the first step of the process, pediatricians delivered more statements about the sequence of
clinical signs characterizing a FS. They emphasised that FS should not be perceived as a sign
of an infection of the central nervous system. They highlighted the distinction between ‘simple’
versus ‘complex’ FS, while child neurologists did not. They also mentioned differential
diagnoses such as Dravet syndrome. Pediatricians gave more details about risk factors of FS
(such as having several FS, having a family history of FS), and the risk factors associated with
developing epilepsy in the future. Some participants in this group were more ‘permissive’ about
the need for investigations (such as MRI), but such statements were not selected in the next
rounds of the study. Finally, the pediatricians focused more on the management of parental

stress.

11
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Importantly, however, in the later steps, child neurologists and pediatricians converged
on the main key messages to share with parents, as summarized in the 10 statements emerging

from both groups of panelists (Table 1).

Interestingly, no expert addressed the risk of change in parental behavior that might be
adopted after FS, such as co-sleeping®. However, both groups of experts described the risks
associated with antipyretic and antiseizure medication overuse.

Our study has limitations. Firstly, not all experts completed the three-step process.
Secondly, the views from a parent/carer group whose children experienced FS would have
added to the consensus reached in this study. Parental views regarding the information they
wish to receive as well as the accessibility of the language used e.g. ‘simple FS’, ‘immature
brain’, ‘focal symptoms’ or ‘post-ictal paresis’ would have been helpful. It has been shown that
the priorities of health care professionals can differ from those of patients and relatives?*. Third,
our study has a limited generalizability, given that it has only been run in five European
countries.

Finally, there was consensus between both groups of experts concerning the most
important information sharing statements even if the prioritization differed slightly. The next
steps will involve parent/carer groups in finalizing the information sharing statements followed
by a validation study of the effectiveness of these statements following an episode of FS. The
information would be effective if it improved understanding, decreased parental anxiety and

post-traumatic stress disorder and prevented the modification of usual parenting behaviours.

12
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TABLE 1 - Key messages on febrile seizure for parents issued from a Delphi process

1-

10-

Definition: Febrile seizures, also commonly known as febrile convulsions, are
epileptic seizures that occur in association with increased temperature. They are not
epilepsy, but are rather sensitivity to the child’s immature brain at fever.
Acknowledging parental stress: FS might appear frightening to observer but are
generally harmless.

A common phenomenon: Febrile seizures are common, up to 2 to 5 % of children in
the United States and Western Europe, and 6% to 9% of infants and children in
Japan, will have experienced at least one febrile seizure, simple or complex, by the
age of 5 years.

Recurrence: Not all iliness and episodes of fever will provoke a febrile seizure.

In case of FS:

a. keep calm, secure site that child cannot harm itself during the seizure, apply
stable side position, do not apply anything into mouth or between teeth, note
time and character of seizure

b. Most FS spontaneously terminate within 2-3 minutes, not requiring any
treatment.

What if the FS lasts longer than 5 minutes? Call emergency if:

a. FS lasts longer than 5-10 min

b. rectal diazepam has been applied

c. focal symptoms, post-ictal paresis, general clinical condition is impaired/
symptoms prolonged

Diagnosis of febrile seizure is essentially based on history taking and physical
examination. Laboratory tests, EEG, neuroimaging as a routine diagnostic procedure
being not recommended.

Follow-up: No specialized follow-up is hecessary. A consultation with your attending
physician is recommended to talk about this event with him.

Prognosis: The number of simple FS does not correlate with the risk of epilepsy nor
with the risk of developing cognitive disorders, therefore neither prophylaxis, nor
intermittent strategies with benzodiazepines nor continuous antiepileptic drugs are
usually recommended.

Prevention:

a. The number of simple FS does not correlate with the risk of epilepsy nor with
the risk of developing cognitive disorders.

b. Therefore, neither prophylaxis, nor intermittent strategies with
benzodiazepines nor continuous antiepileptic drugs are usually
recommended.

c. Using antipyretic medication can make child feel better when unwell with

fever but should not be seen as useful for “preventing” FS.

13
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d. Parents should avoid co-sleeping, which is dangerous for their child and will

not prevent FS.

14



375
376
377
378
379

Conflict of interest

The authors declare having no conflict of interest. No funding contributed to this
study.

15



380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

References

. American Academy of Pediatrics (1996), Provisional Committee on Quality

Improvement and Subcomittee on Febrile Seizures. Practice parameter: the
neurodiagnostic evaluation of a child with a first simple febrile seizure.

Pediatrics. Pediatrics 97, n°5: 769-772; discussion 773-775.

. Berg AT, Shinnar S, Shapiro ED, Salomon ME, Crain EF, and Hauser WA

(1995) Risk Factors for a First Febrile Seizure: A Matched Case-Control

Study. Epilepsia 36, n°® 4: 334-41. https://doi.org/10.1111/].1528-

1157.1995.tb01006.x.

. Graves RC, Oehler K, Tingle LE (2012) Febrile Seizures: Risks, Evaluation,

and Prognosis. American Family Physician 85, n° 2: 149-53.

. Pavlidou E, and Panteliadis C (2013) Prognostic Factors for Subsequent

Epilepsy in Children with Febrile Seizures ». Epilepsia 54, n° 12: 2101-7.

https://doi.org/10.1111/epi.12429.

. Westin E and Levander MS (2018) Parent’s Experiences of Their Children

Suffering Febrile Seizures. Journal of Pediatric Nursing 38: 68-73.

https://doi.org/10.1016/j.pedn.2017.11.001.

. Van Stuijvenberg M, de Vos S, Tjiang GC, Steyerberg EW, Derksen-

Lubsen G, and Moll HA (1999) Parents’ Fear Regarding Fever and Febrile
Seizures. Acta Paediatrica, 88, n° 6: 618-22.

https://doi.org/10.1080/08035259950169260.

. Frascari F, Dreyfus I, Chaix Y and Tison-Chambellan C (2017) Efficacy of

an Interventional Educational Programme in Mitigating Post-Traumatic

Stress in Parents Who Have Witnessed a Febrile Seizure: A Pilot before-

16


https://doi.org/10.1111/j.1528-1157.1995.tb01006.x
https://doi.org/10.1111/j.1528-1157.1995.tb01006.x
https://doi.org/10.1111/epi.12429
https://doi.org/10.1016/j.pedn.2017.11.001
https://doi.org/10.1080/08035259950169260

405 and-after Study ». BMJ Paediatrics Open 1, n°® 1: e000107.

406 https://doi.org/10.1136/bmjpo-2017-000107.

407 8. Wirrel, E & Turner, T. (2001) Parental anxiety and family disruption

408 following a first febrile seizure in childhood. Paediatr Child Health 6, n°3:
409 139-43.

410 9. Bertille N, Fournier-Charriere E, Pons G, and Chalumeau M (2013)

411 Managing Fever in Children: A National Survey of Parents’ Knowledge and
412 Practices in France. PloS One 8, n° 12: e83469.

413 https://doi.org/10.1371/journal.pone.0083469

414 10.Chiappini E, Parretti A, Becherucci P, Pierattelli M, Bonsignori F, Galli L, de
415 Martino M. (2012) Parental and Medical Knowledge and Management of
416 Fever in Italian Pre-School Children. BMC Pediatrics 12: 97.

417 https://doi.org/10.1186/1471-2431-12-97.

418 11.Purssell E (2007) Treatment of Fever and Over-the-Counter Medicines.
419 Archives of Disease in Childhood 92, n° 10: 900-901.

420 https://doi.org/10.1136/adc.2007.118810.

421 12.Clericetti CM, Milani GP, Bianchetti MG, Simonetti GD, Fossali EF, Balestra
422 AM, Bozzini MA, Agostoni C, and Lava SAG (2019) Systematic Review

423 Finds That Fever Phobia Is a Worldwide Issue among Caregivers and

424 Healthcare Providers ». Acta Paediatrica 108, n° 8: 1393-97.

425 https://doi.org/10.1111/apa.14739.

426 13.Kolahi AA, and Tahmooreszadeh S (2009) First Febrile Convulsions:
427 Inquiry about the Knowledge, Attitudes and Concerns of the Patients’
428 Mothers. European Journal of Pediatrics 168, n°® 2: 167-71.

429 https://doi.org/10.1007/s00431-008-0724-z.

17


https://doi.org/10.1136/bmjpo-2017-000107
https://doi.org/10.1371/journal.pone.0083469
https://doi.org/10.1186/1471-2431-12-97
https://doi.org/10.1136/adc.2007.118810
https://doi.org/10.1111/apa.14739
https://doi.org/10.1007/s00431-008-0724-z

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

14.Sajadi M, and Khosravi S (2017) Mothers’ Experiences about Febrile
Convulsions in Their Children: A Qualitative Study. International Journal of
Community Based Nursing and Midwifery 5, n°® 3: 284-91.

15.Bertille N, Purssell E, Corrard F, Chiappini E, and Chalumeau M. (2016)
Fever Phobia 35 Years Later: Did We Fail? Acta Paediatrica, 105, n°® 1:

9-10. https://doi.org/10.1111/apa.13221.

16.Schmitt BD (1960) Fever Phobia: Misconceptions of Parents about
Fevers ». American Journal of Diseases of Children, 134, n° 2 (1980):
176-81.

17.Gunduz S, Usak E, Koksal T, and Canbal M (2016) Why Fever Phobia Is
Still Common? » Iranian Red Crescent Medical Journal 18, n°® 8:e23827.

https://doi.org/10.5812/ircm|.23827.

18.Wilmshurst JM, Gaillard WD, Vinayan KP, Tsuchida TN, Plouin P, Van
Bogaert P, Carrizosa J, et al (2015) Summary of Recommendations for the
Management of Infantile Seizures: Task Force Report for the ILAE
Commission of Pediatrics. Epilepsia 56, n° 8: 1185-97.

https://doi.org/10.1111/epi.13057.

19.Williams PL, Webb C (1994) The Delphi technique: an adaptive research
tool. British Journal of Occupational Therapy 61, 4, 153-156.

20.Hasson F, Keeney S, McKenna H (2000) Research guidelines for the
Delphi survey technique. Journal of Advanced Nursing 32, 4, 1008-1015.

21.Capovilla G, Mastrangelo M, Romeo A, Vigevano F (2009)
Recommendations for the management of “febrile seizures”. Ad Hoc Task

Force of LICE Guidelines Commission Epilepsia, 50.

18


https://doi.org/10.1111/apa.13221
https://doi.org/10.5812/ircmj.23827
https://doi.org/10.1111/epi.13057

454

455

456

457

458

459

460

461

462

22.Paul SP, Rogers E, Wilkinson R, Paul B (2015) Management of febrile

convulsion in children. Emerg Nurse, 23, 18-25.

23.Laino D, Mencaroni E, Esposito S (2018) Management of Pediatric Febrile

Seizures. International Journal of Environmental Research and Public

Health 15, 10: 2232.

24.Armon K, Stephenson T, MacFaul R, Hemingway P, Werneke U, Smith S

(2003) An Evidence and Consensus Based Guideline for the Management

of a Child after a Seizure. Emergency Medicine Journal 20, n° 1: 13-20.

https://doi.org/10.1136/emj.20.1.13.

19


https://doi.org/10.1136/emj.20.1.13

