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Abstract
The purpose of this study was to investigate knowledge, principles, and practices concerning the management of children with 
febrile seizures among pediatricians in Greece. A cross-sectional study was performed across Greece. Pediatricians completed 
an anonymous and voluntary 11-item questionnaire about their knowledge, attitudes, and practices with respect to the manage-
ment of febrile seizures; the survey also collected demographic data. It was first administered in paper form in October 2017. 
This was followed by an online survey performed between June and August of 2018 and publicized by medical boards across 
Greece. Descriptive statistics and comparisons between groups were conducted with the significance level set at p ≤ 0.05. We 
recorded 457 responses. Pediatricians admitted to modifying their advice to the parents of children with febrile seizures by 
suggesting more “aggressive” fever management at low temperatures or systematically (63%), referral to a specialist after any 
episode of febrile seizures (63%), or hospitalization in a subsequent episode (67%), even though 72% admitted these practices 
were of no efficacy. Almost one in three pediatricians (28%) believed aggressive management of fever could delay the onset 
of febrile seizures; increasing age was associated with this perception. A minority (28%) would make parents aware of febrile 
seizures before a first episode regardless of family history; 38% would do so in the event of family history.

Conclusions: Several pediatricians in Greece use outdated and ineffective practices for the management of febrile seizures, 
despite the availability of updated evidence-based guidelines. Further training of practitioners is needed to bridge this gap.

What is Known:
•Aggressive management of fever at low temperatures with antipyretics, referral to a neurologist, and hospitalization are not supported by 

evidence or recent guidelines on childhood febrile seizures.
•Febrile seizures are especially disturbing to uninformed parents, who may be inclined to pursue aggressive but ineffective treatments as a result.
What is New:
•Pediatricians in Greece use non-evidence-based practices for the management of febrile seizures, even when they are aware that these prac-

tices are not effective.
•Older age increases the likelihood that a pediatrician will pursue guideline non-compliant practices in Greece. At the same time, physicians 

with over 20 years of experience are more likely to inform parents in advance about febrile seizures.
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Introduction

Febrile seizures are one of the most common pediatric dis-
orders. They usually occur in children between the ages of 6 
and 60 months and are divided into two discrete categories: 
simple and complex [1]. Most are simple febrile seizures, 
which are generalized (non-focal) seizures lasting fewer than 
15 min that do not recur within 24 h. The incidence of febrile 
seizures is estimated to be from 2–5% [1–3] to 3–8%, thus 
affecting a significant percentage of the population.

When children are febrile, parents are often concerned and 
eager to take action. Fever is one of the most common presenting 
problems in pediatric emergency departments [4]. Fever phobia 
[5–8] is based on the misconception that fever, if left untreated, 
can rise and can lead to physical harm and brain damage [9]. 
Parents’ anxiety may be enhanced by the temporal association of 
fever with the occurrence of seizures, as a causative relation may 
be perceived between the two. This can disrupt a family’s daily 
life, as parents may take days off work and the children may 
be subjected to unnecessary and costly medical procedures. Of 
note, almost one-third of the children with a first febrile seizure 
will have a recurrence, and some will have more than one.

Even though simple febrile seizures are considered benign 
events with an excellent prognosis [1], the phobia around them 
persists [6, 7]. Pediatricians play a significant role in this phe-
nomenon by prolonging outdated habits. For example, while 
the practice of giving antipyretics at a low temperature (i.e., 
37.4 °C) has largely been abandoned as ineffective, pediatri-
cians may continue to prescribe antipyretics without clearly 
communicating to parents that they are used to make the child 
more comfortable and not because pediatricians are of the 
opinion that febrile seizure episodes are harmful [5]. Education 
and anticipatory guidance for pediatric caregivers are needed 
to help reduce fear of the unknown and to empower caregivers 
with knowledge of appropriate practices in the event of a sei-
zure (i.e., laying the child on the floor in a side-lying position to 
prevent aspiration, noting the nature and duration of symptoms, 
not placing fingers inside the child’s mouth) [8, 10, 11].

Anecdotally, there are indications that pediatricians in 
Greece resort to outdated practices for the management of 
febrile seizures. However, to our knowledge, no studies exist 
that describe this phenomenon. The aim of this study was to 
assess the knowledge, attitudes, and practices of Greek pedia-
tricians on the management of children with febrile seizures.

Methods

This was a cross-sectional study that was conducted with 
an anonymous and voluntary 11-item questionnaire (sup-
plementary file 1) which was developed by selecting 
themes from previous publications on the management of 

febrile seizures [12–14] and from the investigators’ own 
experiences of common practices. Only certified pediatri-
cians were allowed to take a part, and all other specialties 
were excluded. It was first administered in paper form, 
with the aid of an associate who filled in the answers, dur-
ing a pediatric conference in October of 2017 in Athens. 
Subsequently, medical boards across Greece were asked 
to inform their members about the existence of the online 
survey, with data collection performed between June and 
August 2018; the number of invitations that were actually 
sent out was not tracked. Data collected included demo-
graphic data and information on knowledge, attitudes, and 
practices around the management of febrile seizures in 
children; questions on common folk practices and concep-
tions were also included. All questions were closed-ended, 
and the majority were presented as “yes/no.” The survey 
was first tested for clarity by 5 pediatricians and one pedi-
atric neurologist, and adjustments were made based on 
their feedback. Taking part in the survey required fewer 
than 5 min. The study was approved by the Scientific 
Board of the “P. & A. Kyriakou” Children’s Hospital in 
Athens, Greece.

Statistical analysis

A descriptive analysis of the data was carried out, and the 
results were presented as frequencies and percentages. For 
comparison between the age groups, the chi-square test of 
independence or Fisher’s exact test was performed, as appro-
priate. A p < 0.05 was considered statistically significant. 
Analysis was conducted using SPSS v.20. Design and data 
collection effort ensured that there were no missing data; 
online data collection had required fields, and in-person 
questionnaires were filled in by an associate. If a question 
permitted only one response and 2 responses were checked, 
the question was not counted in the calculations.

Results

We obtained 457 responses from pediatricians in Greece. 
During the first phase, the response rate was 98%, and we 
collected 144 responses. During the second phase, 313 
responses were gathered online. In 2017, there were 3672 
registered pediatricians in Greece, so our survey represented 
13% of those.

Sample characteristics

Among respondents, 27% (124/457) were male, and 48% 
were practicing in the capital city of Athens; 58% had their 
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own private practice, 37% were practicing in a government-
owned hospital, and fewer (6.3%) were practicing in a pri-
vate hospital (note that multiple answers were allowed). 
Respondents’ characteristics and years of practice can be 
seen in Table 1. Even though 72% did not think that more 
aggressive management of fever (for example, more frequent 
antipyretic administration) could alter the onset of febrile 
seizures, 63% admitted that they alter their advice for fever 
management to parents of children with febrile seizures.

Management—antipyretics

Almost one in three pediatricians (28%) answered that they 
assumed aggressive management of fever (i.e., frequent or 
early administration of antipyretics) could delay the onset of 
febrile seizures. Most pediatricians (63%) would give differ-
ent advice on fever management to parents of children with 
a history of febrile seizures, compared to the ones without, 
with more frequent measurement of temperature (71%) and 
administration of antipyretics at a lower temperature (88%); 
the vast majority (85%) recommended administration at tem-
peratures of or lower than 37.9 °C. A smaller proportion 
would ask parents to provide antipyretics systematically at 
set time intervals. Of 330 respondents who did not believe 
that aggressive management had an effect, almost half 
(161, 49%) would nonetheless give different advice on the 
management of temperature to the parents of children with 
febrile seizures; 79 (49%) were from Athens or Thessaloniki, 
and almost two out of three (105, 65%) were working in a 
private environment.

Management—referral to a neurologist

After a single episode of simple febrile seizures, 13% of 
pediatricians would refer the child to a neurologist; 46% 
would do so after the 2nd episode, and 88% would do so 
after a complex episode. In the setting of a family history of 
epilepsy, 64% of the pediatricians would make a referral to a 
child neurologist after any episode of febrile seizure, regard-
less of type. The parents’ wish for their child to be examined 
by a specialist was enough reason for 71% of pediatricians 
to make a referral to a neurologist.

Management—advice given to parents 
for a recurrent episode

One in five pediatricians (20%) believed that a following 
episode of simple febrile seizures, the child should be 
hospitalized. Of these pediatricians, 13% believed this 
unconditionally, and 6.9% provided specific conditions. 
Two out of three pediatricians (67%) advised parents 

to go to the hospital in the event of another episode of 
febrile seizures.

Pediatricians were asked to identify, from a set of 10 
given sentences, the advice they usually give to parents for 
the management of a following episode of febrile seizures 
(Table 1). More than half (54%) would suggest a supposi-
tory antipyretic. From 5 to 10% of pediatricians stated they 
would not give advice to put the child in a recovery position, 
to avoid putting hands in the child’s mouth, or to record the 
duration of the episode. However, 27 (5.9%) would advise 
parents that “it is ok to put a spoon in the child’s mouth,” 12 
(3%) that they should put the child under running water, and 
7 (21.5%) that it is ok to slap the child.

Prior to a first episode, 38% of pediatricians would inform 
the parents of the existence of febrile seizures if there was a 
family history; 34% would inform the parents only after the 
1st episode. Only 28% would inform all parents before a first 
episode, regardless of family history.

The effect of years of experience

We looked at answers stratified by years of experience and 
found significant correlations. We found a statistically sig-
nificant correlation between years of experience and the per-
ception that “aggressive” temperature management can alter 
the onset of febrile seizures. Pediatricians with experience 
over 20 years were the ones who mostly answered “yes” or 
“maybe” to this belief (44%) compared to those with under 
5 (18%), 5–10 (14%), or 11–20 years of experience (29%) 
(p = 0.001). Likewise, the percentage of pediatricians who 
would give different advice for fever management to the 
parents of children with febrile seizures increased as the 
years of experience increased (p = 0.001), from 42% (less 
than 5 years of experience) to 77% (more than 20 years of 
experience). Finally, the respondents with experience over 
20 years were the ones who would most frequently inform 
all parents in advance about the existence of febrile seizures, 
prior to a first episode or regardless of a history (37%) vs 
under 5 (24%), 5–10 (26%), and 11–20 years of experience 
(23%) (p = 0.033).

Discussion

Among pediatricians who care for children with simple 
febrile seizures in Greece, the topics where knowledge 
and practice diverged were related to aggressive manage-
ment of fever with the administration of antipyretics at low 
temperatures or even systematically, advice for seeking 
clinical examination at a hospital on a second occurrence, 
and preemptively informing parents on the existence of 
febrile seizures. Pediatricians are still giving such advice 
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Table 1   Respondent characteristics and management of febrile seizure

Demographics n %

Practice 457
Private practice 263 58%
Private hospital 29 6.3%
Public hospital 169 37%
Public rural hospital 11 2.4%
Retired 7 1.5%
Gender

  Male 124 27%
  Female 333 73%

Years of practice/experience
  < 5 90 20%
  5–10 107 23%
  11–20 118 26%
  > 20 142 31%

Region
  Athens 220 48%
  Thessaloniki 42 9.2%
  Crete 47 10%
  All other areas 148 32%

Management Yes No Maybe or depends
Does a child with simple febrile seizures need to be hospitalized? 58 (13%) 362 (80%) 31 (6.9%)
Believe aggressive management prevents febrile seizures 45 (9.8%) 330 (72%) 82 (18%)
Would give different advice for fever management 282 (61%) 165 (37%) 10 (2.2%)
What kind of different advice 292
Measure temperature more often 208 71%
Give antipyretics at a lower temperature 257 88%
< 37.4 °C 32 13%
37.5–37.9 °C 172 72%
38–38.4 °C 34 14%
> 38.5 °C 2 0.8%
Give antipyretics at a set time regardless of fever 48 16%
What kind of advice do you give to parents for a subsequent episode?

  Supine position 436 95%
  Suppository antipyretic 247 54%
  Don’t put hand in mouth 422 92%
  It’s ok to put a spoon in mouth 27 5.9%
  Count duration of episode 416 91%
  Place under running water 12 2.6%
  Give a slap or two 7 1.5%
  Suppository diazepam 436 95%
  Bring child to me for assessment 250 55%
  Take child to hospital 306 67%

When would you refer to a neurologist?
  Never for simple febrile seizures 333 73%
  After the 1st episode of a simple febrile seizure 57 13%
  Patients with more than 1 episode of simple febrile seizures 208 46%
  After any episode of complex febrile seizures 402 88%
  After any kind of febrile seizures with a 1st degree relative with epilepsy 290 64%
  If it is the parents’ wish 322 71%
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to parents, contrary to new guidelines [1, 13, 15] and guid-
ance [10, 11, 16, 17] that do not endorse such practices, 
even though they confess to understanding that such meas-
ures are not effective. This could be due to misconcep-
tions about what parents expect from them, as previously 
described in cases of pediatricians prescribing antibiotics 
[18, 19].

Febrile seizures are one of the most common pediatric 
disorders. However, only a fraction (28%) of pediatricians 
inform all parents in advance about the existence of this 
issue and its management. Our findings are in concord-
ance with a study on the perceptions and knowledge of 
parents, where about 2 in 3 parents (62%) were unaware 
of the existence of febrile seizures before the first event 
[6]. Almost half of the parents in a study in Turkey did not 
know what to do during a febrile convulsion [20]. It comes 
as no surprise that uninformed parents are filled with hor-
ror in the event of a febrile seizure and feel helpless to aid 
their children.

Management—antipyretics

It is now known that the increased temperature may be an 
epiphenomenon related to other processes (immunologi-
cal, etc.) that may be responsible for the febrile seizures 
and that antipyretics are ineffective in preventing the tem-
perature from rising during episodes which lead to febrile 
seizures [21–24]. Even though one recent Japanese trial 
has shown a prophylactic effect of rectal acetaminophen 
every 6 h for 24 h on the short-term recurrence of seizures 
[25], a recent Cochrane systematic review concludes that 
there was no benefit in the use of acetaminophen, ibupro-
fen, or diclofenac in the management of febrile seizures 
[26]. Prior misconceptions that antipyretics can prevent 
febrile seizures or febrile seizures and brain damage 
[27–29] can be perpetuated by physicians giving advice 
that may imply that antipyretics can have an effect on the 
emergence of fever and seizures. The misconception on 
the role of antipyretics has been described before in the 
literature among healthcare workers, and in some cases, 
aggressive management included alternating antipyretics 
[29] and could perpetuate parents’ misconceptions as well 
[6]. The relationship developed between pediatricians and 
caregivers can either be positive and make the caregivers 
confident in the way they manage their child’s fever, or, 
in the absence of trust, it can lead to fever phobia and 
fever overtreatment [7]. Additionally, evidence suggests 
that in children, rectal diazepam and midazolam (either 
intranasal, buccal, or IM) are probably effective at stop-
ping seizures that last at least 5 min [30].

Management—hospital referral

When managing convulsing children, bacterial meningitis 
is the major concern of a physician. However, the risk of 
bacterial meningitis in children 6 to 11 or 18 months of age 
with a first simple febrile seizure, without any other signs 
or symptoms, is very low [31, 32]. Since simple febrile sei-
zures in children are not associated with an increased likeli-
hood of urinary tract infections, pneumonia, bacteremia, or 
bacterial meningitis [33, 34], well-appearing children with 
simple febrile seizures do not need routine diagnostic test-
ing, including laboratory exams, neuroimaging, or electroen-
cephalography, unless required to determine the underlying 
cause of the fever [34].

Therefore, advising the parents to visit the hospital for 
a case of simple febrile seizures, in the absence of a con-
cern for the presence of meningitis or intracranial infection 
or with another identified source for the fever, can lead to 
unnecessary hospitalization and further invasive diagnostic 
procedures (i.e., lumbar puncture, blood cultures, electro-
encephalograms, neuroimaging) and add an unnecessary 
burden to both families and the healthcare system. In our 
study, 13% of pediatricians surveyed would make a referral 
to a neurologist after a single case of a simple febrile seizure, 
and 67% would advise that the child be taken to the hospital 
on a subsequent episode.

The implementation of the 2011 AAP guidelines lead to a 
decrease in diagnostic procedures, hospital admissions, and 
total mean costs from $1523 in 2005 to $605 in 2019 [33]. 
Similarly, the introduction of the new guidelines in 2015 in 
Japan was followed by a reduction in lumbar punctures and 
blood examinations ordered [15]. Overall, there seems to 
be a paucity of data on the treatment costs of children with 
febrile seizure events, and they are mostly dependent on the 
clinical workup [6]. Even though there are no data for the 
burden of simple febrile seizures to the healthcare system in 
Greece, one can expect that adhering to best practices will 
lead to subsequent gains for the healthcare system as well 
as for parents, as they would not need to take days off to be 
at the hospital.

Not a unique problem

The literature shows that there are gaps in what the caregiv-
ers of children know and in the knowledge and practices 
of pediatricians and pediatric healthcare providers. Dif-
ferent aspects of the same problem have been reported in 
Korea [35], Iran [36], Turkey, the USA [37], Saudi Arabia 
[38], Iraq [39], India [40], Germany [6], and Japan [15, 41] 
among other countries. The reports span across at least the 
last 15 years, showing that it an ongoing problem that can 
affect different populations at different times. The common 
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denominator is that there is still work to be done in the mat-
ter of increasing awareness and knowledge and implement-
ing best practices in the management of children with febrile 
convulsions.

The effect of age

In the paper by Sakai et al. [41], pediatricians with experi-
ence over 20 years had a better understanding and manage-
ment of febrile seizures. In our study, in contrast, it seems 
that increasing age is a factor for guideline non-compliant 
practices. At the same time, physicians with over 20 years of 
experience are more likely to inform all parents in advance 
about febrile seizures.

Training

Pediatricians give information to parents on diet, nutrition, 
immunization, and techniques to avoid accidents. Well-
planned educational initiatives on fever and febrile seizure 
management can lead to improved parental knowledge, less 
fear, and better practices in the management of fever [5] 
or febrile seizures [36]. In order to educate parents, how-
ever, one needs to educate the educator—in this case, the 
pediatrician—as our study showed. In this direction, the 
development of guidelines may lead to better practices [15]. 
Consensus statements [8] can be helpful in creating train-
ing programs for healthcare workers and providing parents 
with solid information and recommendations. Currently, in 
Greece, there is no requirement for re-certification or keep-
ing up to date through training that offers CME or other 
accreditation, which can be problematic, especially for the 
pediatricians who are not affiliated or working with a hospi-
tal. The issuing of new guidelines can be tracked better when 
working within hospitals [15]. Training could be offered at 
pediatric seminars or even through the medical associations 
to which they are obliged to renew their membership yearly.

Limitations

This study has certain limitations that arise from the way 
it was performed. The survey was first given in paper form 
with a 98% response rate, and it was then disseminated to 
pediatricians by email through their medical associations 
in many, but not all geographic regions of Greece. Not all 
associations responded to our call, and from the ones that 
did respond, we cannot account for emails sent successfully 
without bouncing for any reason or how many emails were 
actually read. Therefore, our results may not be generaliz-
able since not all pediatricians were contacted, a survey 
response rate could not be calculated, and the survey was 
biased toward physicians who were comfortable with email 
and an online survey. At the same time, this may suggest 

that the problem we describe has been underestimated, as 
the doctors who took part in the survey are those who attend 
seminars and respond to emails—i.e., those who make use 
of the internet—and thus are probably highly motivated and 
educated pediatricians. However, it should be noted that in 
2017, there were 3672 registered pediatricians throughout 
Greece [42], and we managed to receive responses from only 
457, or 13%. Other information that could help us estimate 
if our sample was representative (of, for example, age, sex, 
and geographical area) was not available to us, and even 
though we contacted the Panhellenic Medical Association, 
we received no answer. Even though 73% of the respondents 
stated that they would never refer a patient to a neurologist 
for simple seizures, 46% responded they would refer after 
2 or more episodes of simple febrile seizures. We cannot 
explain this discrepancy, especially since these questions 
were yes/no questions and not multiple choice. Even though 
our data are only from Greece, it is not clear that they can 
be generalized to other countries, in Europe or elsewhere, 
especially in view of different healthcare systems, train-
ing programs, and socioeconomic variables that may affect 
pediatricians’ level of education. However, the literature 
shows that this is an international and ongoing matter. Rais-
ing awareness could be the first step in identifying more 
countries with similar problems and ultimately bridging the 
gap between theory and practice.

Despite these limitations, our study provides ample evi-
dence that there is a gap between the knowledge and prac-
tices of pediatricians in Greece in their management of 
febrile seizures.

Conclusion

Even though new guidelines for simple febrile seizures 
do not endorse aggressive management of fever with anti-
pyretics at low temperatures, referral to a neurologist, or 
hospitalization, pediatricians in Greece continue to use 
such practices, even though in some cases they do not 
believe in their efficacy. This can have increase the anxiety 
felt by parents and the burden imposed on the child and 
the healthcare system. Training initiatives could help to 
tackle this problem.
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