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Abstract: Context: Fever is a common symptom in children that nurses and pediatricians treat.
Although it is a common sign in clinical practice, fever instills irrational fears in parents that health
professionals share. Objective: To investigate whether doctors’ and nurses” knowledge, perceptions,
and attitudes toward fever influence how this sign is managed. Furthermore, it intends to evaluate
whether educational programs increase knowledge and change attitudes and/or perceptions of
nurses about children’s fever. Data Sources: A systematic review with meta-analysis was conducted
with PRISMA international standards and the Cochrane recommendations. Study selection: Articles
examining health professionals’ (doctors and/or nurses) knowledge, perceptions, and/or attitudes
toward fever in children and the use of antipyretics were selected for the study. Data extraction: The
qualitative analysis was carried out by classifying the articles according to the applied educational
programs for nurses related to fever care for children that evaluated different outcomes to determine
their efficacies. Results: For the qualitative synthesis, 41 articles were included, and 5 of these
were taken in meta-analysis, which measured the effectiveness of educational programs for fever
management in nurses. Limitations: All of the included studies generally had a high risk of bias.
Conclusion: According to the evidence reviewed, nurses” and physicians’ perceptions and attitudes
regarding fever management in children indicate an overtreatment of this sign. We can give a
recommendation grade of D on the use of educational programs to modify attitudes, perceptions,
and knowledge about fever in children and improve clinical practice in nurses.

Keywords: nurses; pediatric; pediatricians; fever; antipyretics

1. Introduction

Fever in children is associated with acute childhood illnesses and is a sign that nurses
and pediatricians routinely treat [1-8]. According to the authors, although it is a common
sign in clinical practice, health professionals share the most common observations with
parents, such as brain damage, seizures, and death [1-8].

Fever reduction has shown no effect on morbidity or mortality in children with acute
febrile illness. In addition, fever does not lead to tissue injury because it is regulated and
self-limited by the hypothalamus [1,2,8-15].

Fever serves several beneficial physiological functions in the host’s defense against
infection, including alerting the pathological situation and delaying the growth and re-
production of bacteria and viruses [1-5,7-11,13-16]. As a result, if fever is not harmful in
and of itself, treatment should focus on comfort, with rational use of antipyretic therapies.
Moreover, febrile seizures have not been associated with brain damage, and antipyretic
treatment has not been reported for their prevention [1-5,7-11,13-16].

Navarro and de Carlos demonstrated that professionals’ incorrect attitudes toward
the febrile child are cultural errors passed down from generation to generation, mainly
from fear of febrile seizures and neurological sequelae [17]. The irrationality of these fears
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is evident when the evidence shows that febrile convulsions do not cause neurological
damage and antipyretics do not prevent them, although they are sometimes used for that
purpose [3,9,10,13,15,18].

Separating the sign from the underlying condition and understanding the febrile pro-
cess, according to the authors, allows them to provide the essential care to the child, alerting
for signs of serious illness, avoiding dehydration, and ensuring nutrient intake [6,7,11].

In this regard, Razon stated that there is little information about fever in which doctors
and nurses are trained and that it causes anxiety in managing the febrile child [1]. In another
study, Demir and Sekreter found that 65% of physicians consider this sign harmful, and
85% of pediatricians believe that fever can develop brain damage [19].

A temperature limit for antipyretics administration is a fundamental aspect in reaching
a consensus on their usage. According to a study conducted with Australian nurses, using
drugs on other aspects such as the child’s discomfort can lead to conflicts with parents
and/or peers [20]. Parental influence on antipyretic measures, nursing colleagues, medical
professionals, and workload, among other factors, was expressed by Australian nurses [20].

Educational programs have been considered a resource for changing the activities that
professionals perform daily in clinical practice. Studies assessing educational programs
that were included in this study were aimed to modify the ingrained knowledge, attitudes,
and perceptions in nurses and evaluate their efficacy on increased knowledge [21,22],
changing attitudes [23], knowledge and attitudes [24], perceptions and attitudes [25] or
knowledge, attitudes, and perceptions [26].

The purpose of this systematic review and meta-analysis is to determine how doctors’
and nurses” knowledge, perceptions, and attitudes toward fever management in chil-
dren influence their practice. Furthermore, it intends to investigate whether educational
programs increase knowledge and change nurses’ attitudes and/or perceptions about
children’s fever.

2. Materials and Methods
2.1. Design

A systematic review with meta-analysis was carried out on doctors” and nurses” knowl-
edge, attitudes, and perceptions about fever in children under the age of 14. PRISMA
international standards and Cochrane recommendations were followed, and it was regis-
tered in PROSPERO on 31 August 2020 (No: CRD42020201362).

2.2. Search Strategy

From 15 November 2020 to 15 January 2021, the following databases were used for
the bibliographic search: Virtual Health Library, Pubmed, Web of Science, and Cochrane.
In addition, EBSCOhost meta-search was conducted with the following selected databases:
Psychology and Behavioral Sciences Collection, APA PsycInfo, CINAHL with Full Text,
Educational Administration Abstracts, MLA Directory of Periodicals, MLA International
Bibliography, APA PsycArticles, E-Journals, eBook Collection (EBSCOhost), Social Work
Abstracts, and SocINDEX with Full Text.

The search strategy was developed by truncating the DeCS/MeSH descriptors and
a free term with Boolean operators. To avoid losing results, the search formula was:
(pediatricians OR nurses, pediatric) and (fever OR Fever Phobia) in addition to a subsequent
search with the only free term “fever phobia”.

Subsequently, a directed or snowball search was conducted, which included reviewing
the references in the articles as well as those relevant to the study phenomenon that had
not appeared due to the included limits. The article selection process was performed in
two phases. The titles and abstracts were reviewed first, followed by a full-text reading to
determine if they met the inclusion criteria and were of sufficient quality.
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2.3. Inclusion Criteria

(a) Articles examining health professionals’ (doctors and/or nurses) knowledge, percep-
tions, and/or attitudes toward fever in children under the age of 14 in hospital and
community settings, as well as the use of antipyretics.

(b) Written in English or Spanish.

2.4. Exclusion Criteria

(a) Articles that only evaluate fever from a biological perspective.

(b) Research articles on the pharmacological properties of antipyretics.

(c) Articles about fever after vaccination.

(d) Articles assessing the effectiveness of temperature measurement methods.

(e) Articles focusing on parents” knowledge, perceptions, and/or attitudes toward fever
in children.

(f)  Articles on the assessment of discomfort in children.

(g) Letters to the editor, comments from experts, and translations of original articles.

2.5. Data Collection

The articles were selected in pairs, and any disagreements were resolved by consulting
a third researcher. Identification, screening, selection, and inclusion were the four stages of
the paper’s selection procedure. All the articles’ titles were scrutinized using the inclusion
criteria to eliminate those that were irrelevant. Papers with dubious titles were included in
the following phase for in-depth analysis. A summary of each chosen study was reviewed
in the third phase of selection to determine doctors’” and nurses’ knowledge, perceptions,
and attitudes about fever in children.

An Excel coding sheet was then created for each article: literature reviews, surveys,
common practice descriptions, and educational programs. Finally, the meta-analysis in-
cluded the selected articles containing the evaluation of an educational program for nurses.

The studies” quality was investigated using the “Critical Appraisal Skills Program
(CASPe)” via the online critical reading card tool “FLC 3.0”. According to the criteria
applied by this tool, the studies were classified as low, medium, or high quality.

2.6. Assessment of the Bias Risk

The bias risk of the articles included in the meta-analysis was evaluated. The authors
agreed on the biases of the included research. The risk of bias was assessed using seven
domains of the Cochrane Collaboration Tool version 5.1.0 [27], including appropriate
sequence generation, allocation concealment, blinding, incomplete outcome measures,
selective reporting, and other biases. First, the aspects of the studies related to the afore-
mentioned domains were examined, and then the bias risk was determined. The risk levels
were labeled as “low risk”, “high risk”, or “moderate/uncertain risk”. The overall risk
of bias for each study was calculated based on the analysis of each domain separately.
The rating was identified via the most prevalent risk of bias value in various items of
each study.

2.7. Analysis and Synthesis
2.7.1. Qualitative Synthesis

The qualitative analysis was carried out to gain a better understanding of the phe-
nomenon under investigation. The variables that influence the care and/or treatment
of febrile children by health professionals were investigated. Non-analytical articles, or
those that did not establish relationships between variables, were listed in this category
of analysis. All of the articles could not be included in the meta-analysis due to their
heterogeneity and non-analytical conditions.
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2.7.2. Quantitative Synthesis

After that, studies with an analytical nature were considered for the meta-analysis.
The articles evaluating educational programs for nurses that had at least two statistical
measures of the variables were extracted. The Meta-Essentials Excel tool was used to
create the meta-analysis. The articles’ analyses were divided into three groups based on
the variables: those that evaluated knowledge, and those that investigated the attitudes
and/or perceptions. If an article examined more than one variable, it might be classified as
belonging to more than one category.

All the articles included in the meta-analysis shared the relationship of the variables
through the mean and standard deviation (SD). Therefore, these two measures were chosen
to compare the results of the various articles and draw conclusions.

The mean and SD of each variable were extracted from the pre-test and post-test results
of the selected studies, depending on whether their intervention included an experimental
and control group or only an experimental group. The standardized mean difference (SMD)
at 95% confidence intervals (CI) was calculated by dividing the mean difference between
the experimental and control groups by the SD of both groups. In each of Cohen’s studies,
SMDs in the means were weighted by the inverse of their variance to obtain the pooled
index of the magnitude of the effect. A random-effects model was selected due to the high
heterogeneity of the studies.

The differences between the averages of the pre-test and post-test of experimental
and control groups were calculated to determine the size effect of variables. Subsequently,
the difference between the mean of the experimental and control group’s pre-tests was
assessed. Accordingly, the size effect could be obtained by adding this difference to the
experimental group mean difference based on the relation proposed by Cohen.

The magnitude effect of the involved variables was calculated for one of the studies
that did not have a control group but had a pre-test and post-test of a single group. This
was obtained by dividing the difference in the standardized means of the pre-test and
post-test proposed by Cohen via the post-test SD. The magnitude effect was calculated
using Rosenthal’s r because in a study lacking the mean and SD data (Considine & Brennan,
2007). The Z value was extracted by taking the square root of U Mann Whitney’s with N,
which has the same properties as Cohen’s d.

Heterogeneity was assessed using the inferential Q test proposed by Cochrane and
the 12 index of heterogeneity with its 95% CI. When I2 was more than 50%, heterogeneity
was considered as high. The size effect was interpreted using the following thresholds:
0.2-small, 0.5-medium, and 0.8-large. The p-value of 0.05 was also used to determine
statistical significance.

3. Results
3.1. Search Results

The search was completed in January 2021, with 1298 articles discovered in databases
and 42 articles found using the “snowball” technique. After removing duplicates, there
were 1046 articles left. 88 of the aforementioned cases were evaluated in full text for
inclusion in the study. In addition, 47 papers were excluded for the following reasons:
Concentration on parental knowledge, perceptions, and attitudes toward fever in children,
focus on fever after vaccination, studying fever solely from a biological or pharmacological
standpoint, defining malaise, and stating expert opinions as well as translations. Finally,
46 articles were derived. Forty-one were included in the qualitative synthesis, while the
quantitative synthesis comprised 5 cases. This information is represented in Figure 1:
PRISMA flowchart.

The included articles were then used to create two tables. Table 1 lists the articles
included in the qualitative synthesis. This table provides the following information for each
paper: design, data collection method, objectives, location and date, population and sample,
results, conclusions, quality, and level of evidence. The second table (Table 2) summarizes
articles that evaluated educational programs and could be used in the quantitative analysis.
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Therefore, the following sections were added to Table 2: Intervention and comparison, the
number of participants in intervention and control groups, the measurement instrument
applied, and the variables analyzed.

Records identified through Additional records identified
database searching through other sources
(n=1298) (n=42)

' '

Records after duplicates removed

(n =1046)
Records screened Records excluded
(n =1046) ¥ (n =958)
A
Full-text articles assessed for Full-text articles excluded, with reasons
eligibility —> (n=47)
(n=88) e Articles exploring only parents’
* attitudes, knowledge and
perceptions towards the febrile
Studies included in chil.d. .
qualitative synthesis e  Articles that explored only fever in
(n =41) children after vaccination.
e  Articles that explored fever in the
l child from a biological or
pharmacological point of view
Studies included in without studying the attitudes,
quantitative synthesis (meta- knowledge and perceptions of
analysis) professionals.
(n=5) e Translation of another article

already included.

e Article that focused on defining
the discomfort.

e Article expressing an expert
opinion with reference to another
article.

Figure 1. PRISMA flowchart. From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): €1000097.
doi:10.1371/journal.pmed1000097.
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Table 1. Quality of studies measured by “Critical Appraisal Skills Programme Espafia” (CASPe) *. Levels of evidence used: “Scottish Intercollegiate Guidelines Network” SIGN (for

studies with quantitative methodology) **; Galvez Toro method (for studies with qualitative methodology) ***.

y Levels of
First . . Quality o Evidence
Author  Design ggltlaection Objectives Eﬁiﬁté%igfuﬁon Is’(a)};ulla: ion and Results Conclusions the Sttlydy (SIGN **)
& Year p (CASPe %) (Galvez
Toro ***)
On average, in children divided into
Population: the three age groups (0-2 months, Pediatricians in the United States
Understanding 35,600 2-4 months and 4-6 months), are more concerned gbogt general
the perception and pedlatrlc@n.s frc’)m respondents indicated that they fever than post-vaccination f.ever.
El management of the “Physicians considered temperatures between The management and definitions of
Khoury o ) ) fover in children United States. desk reference” 37.8-38.1 °C to be mild, 38.3-38.7 °C fevgr se_vgrlty by sample
otal. Descriptive  Questionnaire up to 6 months of  December 2008. Sample: to be moderate, 38.8-39.5 °Ctobe pedlat'rlaans depend on .the ageof MEDIUM 3
2010 age by 401 American severe and 39.5-40.3 °C to be the child. Recommendations for
disricians in pediatricians extremely severe. In general, fever control depended on the level
pediatr subscribed to the respondents indicated that they of fever, the age of the child, the
the United States. “Physicians’ desk would recommend the use of timing of vaccination, and the time
reference”. antipyretic drugs at temperatures of  of day the fever was reported.
around 38.3 °C.
The results of the Swiss national
. o survey on fever management
2/3 of the participants indicated that among pediatricians suggest that
sometimes or often a fever that does  the child’s overall appearance and
not respond to antipyretics suggests  smfort are now recognized as the
an underlying bacterial mfectlfn}. In - post important factors in initiating
The aim of this Population: these cases, half of the pedla}tr%cmns antipyretic treatment. However,
study was to 900 pediatricians adc} a second drug to the existing the survey also suggests that there
Lava ;iesiribe :c[hef Switzerland. (725{0 (t)f_ certified Ei%;?;rll% j;czzfe‘; ?‘;i;r(tie{h?lr:ﬁ;i;‘i‘ge is ofterfl a ga]zl betw;elen ;Nhatd .
. . . reatment o pediatricians in s scientific evidence has found to be
%% Descriptive Questionnaire children with ﬁgﬁﬂ%ﬁmo to Switzerland). quarter replace the initial drug with the most effective intervention and MEDIUM 3
fever by Sample: another. Almost all respondents clinical practice. The data could be
pediatricians in 322 Swiss (92%) indicated that they believed used as a basis for developing
Switzerland. pediatricians. that the exaggerated fear of fever was  practical guidelines for the

widespread. However, 81% of
respondents indicated that they do
not lower the temperature threshold
solely to reassure parents.

treatment of children with fever
based on available scientific
evidence, while considering
current practices of pediatricians,
which are influenced in a several
irrational factors.
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Table 1. Cont.
Levels of
First . . uality of Evidence
Author  Design ggﬁa ection Objectives Iﬁ(;ct:t:)(;%iggution ls’gglullaetlon and Results Conclusions S\e Sttlydy (SIGN **)
& Year p (CASPe *) (Galvez
Toro ***)
The management of a child who is
Population: comfortable and whose fever does
Investigate 118 pediatricians not respond to the first .antlpy.retllc
hethes hospital from the northern dlffers between groups: Paedlatrl.c
whether hosprta area of Lombardy  residents replace the first drug with
pedlatrlqans, were invited to another antipyretic (50%) or, more
community participate rarely, add a second drug to the This exploratory study
p ed(l;trlc.lans and (41 hospital existing regimen (20%) more often demonstrates limited disagreement
Bettinelli Pa?dlatrlc differ i Italy. pediatricians, than community pediatricians (20% among paediatric residents,
etal Descriptive  Questionnaire iﬁzlir ednats_té_(g " Juneto September 48 community and 3%) and hospital pediatricians community pediatricians and MEDIUM 3
2013 clinical yracticey pediatriciansand  (10% and 7%). Physical antipyretic hospital pediatricians regarding
with res};ect to 29 paediatric methods are used in all groups by at  the management of symptomatic
compliance with residents). least 59% of participants, with no fever.
P SamP1?1 o significant differences between
avallal‘_)le 79 pediatricians: Similarly, in all 86%
guidelines on %9 hospital groups. Similarly, in all groups, 86%
fever control. pital, of participants believe that it is
30 community and  sometimes or often possible to
20 residents. educate and reassure families about
the fear of fever.
Population: The temperature that pediatricians
648 pediatricians consider as fever was higher than
who attended the  37.0 °C for 14.3%; 37.5 °C for 32.7%;
14th National 38.0 °C for 41.2%. 69% of Parents consider pediatricians as
Cong?eSS of pediatricians stated that they would their main source of information,
Practice give antipyretics for temperatures and this is also demonstrated by
E?%%?g:g?i}ﬁeld Ti’a%?} O%; 17.73"3» Sb(év% SS/O ;C and the consiste?c}}ll between the .
. .6% above 39.0 °C. 65% o responses of the two groups. Some
Invs'stlgate Eﬁvealig;eé %)209 pediatricians said they would of gle behaviours ideitiﬁe%
. . medical and . P . recommend physical methods, such (widespread use of suppositories,
Chiappini parental Italy. children aged 0-6 as the use of sponges or ice packs, to 1 i f anti i
‘ . . . knowledee and N ber 2009 attending pong P ” alternating use of antipyretics, use MEDIUM 3
etal Descrlptlve Questionnaire g ovem ’ R reduce fever only if the temperature of spoons and teaspoons to dose
2012 management of June 2010. 12 public day care : : : ; ; ]
f s did not drop after the antipyretic antipyretics) expose children to the
ever in preschool centres, all located drug. 13% ted fine th . .
children. in the same g. o reported suggesting the risk of overdose. Educational

location (Lastra a
Signa, Florence,
Italy) were invited
to participate in
the study.

Sample:

4338 parents and
480 pediatricians.

use of physical methods in
association with antipyretics.
Contrary to the recommendations in
the guidelines, the preventive use of
paracetamol or ibuprofen for the
prevention of febrile seizures in
febrile children was recommended in
60.6% of pediatricians.

programmes to educate
pediatricians can be an effective
action to change parents’
understanding and management of
fever.
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Table 1. Cont.

Levels of
First . . Quality of Evidence
Author  Design ggﬁa ection Objectives Iﬁ(;ct:t:)(ir}iiggution ls’gglullaetlon and Results Conclusions the Study (SIGN **)
& Year p (CASPe %) (Galvez
Toro ***)
Population:
The questionnaire
was first
administered to all
the pediatricians
X\{Z?hafttaelrilifd the In both surveys, most pediatricians
To evaluate the National Congress recommended the use of physical o )
impact of the of Practice methods if the fever persisted over The findings underline the
publication of the Paediatrics” in time. In 2009 only 11% of the importance of disseminating the
IFG “Italian fever Florence in pediatricians, correctly, clarified that IFG to improve pediatricians’
guidelines” on the November 2009. there was no temperature cut-off to knowledge of fever. Some
knowledge and The same initiate the use of antipyretics, but misbehaviours, such as the
Chiappini behaviour of a Italy. questionnaire was  that it depends on the patient’s alternate use of antipyretics and
etal. Descriptive ~ Questionnaire  sample of Italian November 2009 to  administered to discomfort; while in 2012 a higher their rectal administration in the MEDIUM 3
2013 pediatricians, by June 2010. the pediatricians percentage of pediatricians, 45.3%, absence of vomiting, need to be

administering the
same
questionnaire
before and three
years after its
publication.

who attended the
“12th National
Congress of Italian
Society of
Paediatric
Infectious
Diseases”, held in
Florence in 2012.
Sample:

480 pediatricians
in 2009 and 300
pediatricians

in 2012.

declared it. Contrary to the GIF
recommendations, in 2009 27.0% of
the participants declared to
recommend the alternative use of
ibuprofen and paracetamol. This
proportion decreased to 11.3%

n 2012.

further discouraged. An additional
strategy may be needed to
disseminate the IFG through other
channels and to remove possible
barriers to adherence to the IFG.
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Table 1. Cont.

F . p Lev;ls of
irst . . uality o Evidence
Author  Design ggﬁa ection Objectives Iﬁ(;ct:t:)(ir}iiggution ls’gglullaetlon and Results Conclusions S\e Sttlydy (SIGN **)
& Year p (CASPe %) (Galvez
Toro ***)
The article highlights
improvements in the management
of the febrile child in Italy, but also
Population: detects the persistence of some
Pediatricians who incorrect habits. Several key
attendedlthe messages from the IFG need to be
“Nationa further highlighted. In particular,
To know the Congress of 0 iatrici the recom%‘ner%dation coPr)mernin
management of Practice 48.0% of pediatricians never : ! mng
fever by Italian Paediatrics, held recommended wet dressings, ice the use O,f antipyretics according to
pediatricians in Florence in packs and other physical methods tl:ie Chﬂg 5 Cllls]f)omforﬁ seems 'th be
6 years after the November 2015 (not recommended by the IFG) in a gPtte, only SY a{m?orlty Ot
Chiappini publication of the Ttal and pediatricians 2015, a significant increase from the {’f 1at Ticians. ;ml arly, iet;er}[
etal. Descriptive ~ Questionnaire  IFG “Italian fever 200}9"_2012 who attended the  results reported in the 2012 survey literature reports suggest tha MEDIUM 3
2018 guidelines” and to ’ “12th National (36.4%). The use of antipyretics based improvements in educational

compare it with
the questionnaire
carried out 3 years
after its
publication.

Congress of the
Italian Society of
Paediatric
Infectious
Diseases” held in
Florence in 2012.
Sample:

300 in 2012 and
562 in 2015.

on the presence of discomfort, and
not for a specific cut in body
temperature, was recommended by
only 38.2% of pediatricians.

interventions are needed in many
European countries. Our results
may be helpful in guiding
educational interventions and
compliance with IFG
recommended practices. More
studies are needed to understand
the “weak points” of
communication between Scientific
Societies and pediatricians, as well
as between pediatricians

and carers.




Int. |. Environ. Res. Public Health 2021, 18, 12444 10 of 31
Table 1. Cont.
F : p Lev;ls of
irst . . uality o Evidence
Author Design ggﬁa ection Objectives Iﬁ(;ct:t:)(;%iggution ls’gglullaetlon and Results Conclusions %e Sttlydy (SIGN **)
& Year p (CASPe %) (Galvez
Toro ***)
Most professionals agreed that
Population: “Fev}?r is. a be}r\lign phy.sk,)iologicalh
Accompanying mechanism that contributes to the
. function of the immune system. On a

parents of children le of to fi diatrici

visiting the scale of one to five, pediatricians

emergency room assigned an average score of 4.59,

in two hospitals in family doctors 4.43 and nurses 4.27.

Lisbor. The The average temperature treated by

questionnaire was ~ urses was 38.09 °C by family

available online doctors was 38.07 °C and by

for health pediatricians was 38.14 °C. The

professionals; it attitude towards a feveI.‘ish child The attitudes and beliefs of parents

was sent by e-mail ~ differs between professional groups.  and nurses were found to show

to all nurses Most nurses (67.3%) agreed that “a fear of fever and concern about its

To assess the working in the child with fever should be treated possible consequences. Family

Martins & knowledge of Portugal paediatric wards regardless of his/her gener,alll doctors shared some qf thege
Abecasis Descriptive Questionnaire  professionalsand ~ December 2013 to of both hospitals app etzgantc N ar:;l dsyntp toms”, but 1 concerr;s. DSSP ite having different MEDIUM 3
2016 parents about April 2014, and to all most doctors did not agree, namely concepts and opinions,

fever in children.

pediatricians and
family doctors
registered with the
Portuguese
Paediatric Society
and the
Association of
General and
Family Medicine
respectively.
Sample:

49 nurses,

228 family doctors,
291 pediatricians
and 256 parents.

61.8% of family doctors and 63.6% of
pediatricians. Most nurses (90.9%)
also thought that a child should be
woken up to take antipyretics. Only
44.7% of family doctors and 41.9% of
pediatricians agreed with this. A
history of febrile seizures resulted in
higher scores for nurses and family
doctors, while pediatricians
considered this factor to be
significantly less important.
Alternating antipyretics was a
common practice among health
professionals: 100% of nurses, 78.1%
of family doctors and 81.4% of
pediatricians recommended it.

pediatricians did not always have a
different approach. Educational
interventions are needed for all
groups to avoid the perpetuation
of fever phobia.
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Table 1. Cont.

Levels of
First . . uality of Evidence
Author  Design ggﬁa ection Objectives Iﬁ(;ct:t:)(ir}iiggution ls’gglullaetlon and Results Conclusions S\e Sttlydy (SIGN **)
& Year p (CASPe %) (Galvez
Toro ***)
The survey showed that alternating
US pediatricians, ant1pyret1cs. is a common practlce
sediatric nurses among p(:zdlatrlmans. Alternating
En d familv doctors antipyretics could be the result of
recruited };t fear of fever. The likelihood of
clinical meetings alternating antipyretics increased
Identify fever Sample: ’ 21 participants (13%) used as the number of years in practice
control strategies, 161 pI; ediatric discomfort as.the main indication for decreased: This coul(;l mean that,
Mayoral their rationale, United States of professionals the use of antlvpi[};lretlcs lzegaédifss of less e)il:;(erllenced pedlagrlma}rlls are
etal. Questionnaire ?Iféijgrsliifsé?e ?en’t;flliacl?}; to (680/.0 gene ral . Zf:ln\:iilziaglzftznts tﬁr;ﬂatseriatte lt)ef\}/]veen ;Lc)(:ke)ial oef ;atl?eiltl;flflger,t ?x:cgming
2000 alternating October 1998. pfﬁ]l:ttélczﬁigel paracetamol and ibuprofen, 80 out of ~ part of the problem, while more
acetaminophen }1)7% hosp ital ' 161 participants answered in the experienced pediatricians are more
and ibuprofen. pe diatrifians affirmative (50%). likely to be unaffected. Alternating
15% family acetaminophen and ibuprofen can

doctors, specialist
pediatricians and
paediatric nurses).

be confusing for caregivers, which
can result in an incorrect dose of
either product; this can lead to a
double dose increasing the risk of
toxicity.
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General knowledge was
unsatisfactory (average 12.4 out of 20)
Nurses’ knowledge of antipyretics
and their use in treating fever was
also low (5 questions, Average 2.84).
Level 2 nurses had more general
knowledge. Nurses with one to four
years of paediatric experience had
more general knowledge and
knowledge of the physiology of fever
gl(;r;i};isceeWﬁilrliisvtiznhzrée year of This study identified that level 2
undertaken additional paediatric nurses ;md rét.xrie.s with one to four
To examine the . education had much better ﬁars (t>hpae 1? I‘tl)C e)tq;erlence dit
influence of the Population: knowledge of the physiology of fever. e;/v | %mos a Otlkl’l' eﬁ’ er a? dl S
level of practice Level 1andlevel 2 General beliefs about fever and fever ~ OO’ FIOWEVEL this knowledge
i 4 nurses working on  qntrol were positive; for example, did not positively influence their
additional Australia. the floors of an 60% believed that £ t beliefs; their beliefs were like those
Walsh . . . education and Does not specif Australian It o o Yas O of novice paediatric nurses. It is
etal. Descriptive ~ Questionnaire  paediatric q ¢ pecity metropolitan necessarily related to the severity of tial that 1 ine “on the iob”  MEDIUM 3
2006 experience on ate of etropoutan the illness and 75% reported that essential that learning ~on the jo
nurses’ completion. children’s hospital. ;4 ren with cardiac and/or is evidence-based. Programmes
knowledge and Sample: respiratory disorders were “at risk” should focus on behefs and
beliefs about fever i}lfsiidlamc for fever. However, several negative knowledge, as higher levels of

and its treatment.

beliefs were identified that would
significantly affect practice. More
than half of the nurses (57%) believed
that their peers were phobic of fever
and that fevers below 41 °C could be
harmful to children (61%). Some
determined the need for antipyretic
administration by temperature
measurement alone (39%) and
reduced all temperatures of 38.3 °C
and above (39%), even when the
child was asleep (37%). Most
believed that fever needed to be
treated aggressively in children with
a history of febrile seizures (85%).

knowledge in fever management
do not positively influence nurses’
beliefs.
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t could be observed that the
antipyretic of choice did not vary
g(e)cﬁgg“féi};ﬁ‘slv sifgniﬁfcan‘gly ir} relation to tclrl1e hyears
) of professional practice and that
handle fever; . L .
considering: the Population: 49% indicated an antipyretic from t}llf facttc.)r StaEIStltC,aHy 1;pked to the
Melamud frequency with Doctors registered 38 °C, 16% from 37.8 °C and 12.5% ;air?;ﬁaoxr/leole::tfggéc;ears in
. . . which they use Argentina. on the Intramed from 37.7 °C. 15.5% began to -
%Sgg Descriptive  Questionnaire antipyretics, the July 2005. website. administrate antipyretics at 38.5 °C. the profession. From the Low 3
alternation of Sample: 96% used physical methods and 95% multifactorial analys1s we have
different drugs, 1599 pediatricians.  combined them with antipyretics. been able to establish that those
and the use of non- who most combine means
harmacological The use of antipyretics is based on
Fneasures. the patient’s clinical experience
and those who alternate less, on
scientific publications.
) 67 8% of ori diatrici There seems to be little agreement
Population: -6 /0 OT primary care pediatriclans, oy how to transmit a definition of
All medical 66.7% of hospital pediatricians and fever to parents and how to apply
professionals in 91.7% of residents recommend the protocol, but not on the use of
To evaluate the the centres starting the administration of the instrument for measuring
advm? gﬁen tt © included. Primary  antipyretics, depending on the temperature and treating fever,
?;f;asn :21i t(z)uknow Eare p;sha}tlrlcllta}?s }fmperature of 3::18 °C_ in the armpit. both physical and pharmacological.
; rom two hea rimary care pediatricians are There i id iabilitv in what
. the estimated i ere is a wide variability in wha
I()Zarcm incidence of fever  Spain. ;feedaifa,tricians and d(livm_le_d ;befw'i?n thct)_se vaho 38°C professionals consider as Fever
! tu;gla Descriptive Questionnaire ~ without outbreak May to September  agidents from ?Szfglo?;sai{iatr}ll;};é’ii }lli)sazl(;rrlxiinister Without Focus diagnosis, being MEDIUM 3
. . . I s .
2012 in consultation, 2009. two hospitals. them from 38.5 °C (38.2%). There are considered higher among those

the accessibility of
complementary
examinations and
the application of
a protocol.

Sample:

109 primary care
pediatricians
(PAP), hospital
pediatricians (PH)
and paediatric
residents (R).

no significant differences between
professionals regarding the
indication to treat with antipyretics
according to the degree of
temperature, in which part of the
body and with which thermometer to
take it.

working at hospital level.
Accessibility to complementary
examinations by primary care
professionals is very low, which
does not facilitate the application
of the protocol. Although there is a
good knowledge of the process
there is a low practice of it.
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Approximately two-thirds of
physicians (73.8%) reported that they
recommend an antipyretic agent to
all children under 5 years of age with
fever. Only 26.2% of the doctors
considered signs and symptoms
other than fever (malaise, irritability,
prolonged crying, signs of infection)
) when prescribing the antipyretic. The data suggest the need to
Identify the Population: Most doctors (90%) indicated that implement educational o
knowledge, Primary care febrile seizures can cause brain programmes and use guidelines for
Demir attitudes and physicians in a damage. More than half (65.0%) of the appropriate management of the
& - - - misconceptions of  Turkey. : ; the doctors said that fever is harmful  child with fever. There are
Sekreter Descriptive Questionnaire primary care April to May 2010. 2;;1:151}; .provmce. to the child and 70.7% of them misconceptions about the MEDIUM 3
2012 physicians 80 gm;ar care reported that a body temperature management and complications of
regarding fever in ph}}/)siciang’ above 38 °C should be treated, fever. Conflicting results on fever

children

whatever the underlying pathology.
Many (76%) believed that the main
reason for the use of antipyretics is to
prevent febrile seizures and 87.5%
indicated that physical methods
(bathing) should be recommended to
reduce fever. the body with alcohol.
78.7% agreed that paracetamol and

ibuprofen can be used in alternative
treatment.

in the literature also confirm these
misconceptions.




Int. |. Environ. Res. Public Health 2021, 18, 12444

15 of 31

Table 1. Cont.

. : p Lev;ls of
irst . . uality o Evidence
Author Design ggﬁa ection Objectives Iﬁ(;ct:t:)(ir}iiggution ls’gglullaetlon and Results Conclusions %e Sttlydy (SIGN **)
& Year p (CASPe %) (Galvez
Toro ***)
Of the 20 knowledge questions, 50.9%
were answered correctly. 60% agreed
that temperature was not related to
the severity of the illness, and 66%
correctly agreed that children with
pre-existing cardiac and respiratory
disorders had a lower tolerance for
fever. However, only 50% believed The low leyel of lfnowledge and
that fever had beneficial effects on mapprpprlate attltuc!es of nurses
children. 84.9% of the nurses regarding fever and its control
correctly agreed that regular result in inconsistent practices that
administration of paracetamol could ~ are not always based on up-to-date
Describe the Povulation: mask a f?VEI.' indiqative of evidence. If nurses are educatipg
knowledge and Allpthe nurses who  Prosressive 1nfect10r_1. Most (73.90/0) student. nurses and newly qualified
) attitudes towards worked at the would wake a sleeping (;hlld with a nurses in the management of fever,
Greensmith 5 o ptive Questionnaire fever management Ireland. Irish Children’s temperature abov_e 38.3 Cto thf_: risk of incorrect knowledge MEDIUM 3
2012 of nurses in a 2012. Hospital. administer an antipyretic. A large being transferred, and
children’s Sample: majority of nurses (81.4%) did not inappropriate attitudes being
hospital. 370 nurses. believe that neurological damage reinforced is high. Nurses who

was common in children with febrile
seizures. Only 27.9% of nurses
correctly agreed that alteration of
brain metabolism as a result of
infection can lower the seizure
threshold in children, while 57.1%
were unsure. A total of 63.8% of the
nurses correctly agreed that the first
febrile seizure cannot be prevented,
however almost half (47.9%) believed
that it was important to treat the
fever aggressively with antipyretics
to prevent febrile seizures.

may have irrational fears about
fever educate and counsel parents
of children with fever, there is a
risk that nurses will promote,
rather than alleviate, fever phobia
in parents
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62% of the knowledge items were
answered correctly. Nurses reported
positive attitudes towards the
benefits of fever (68%) and that
external cooling methods can cause
chills, an undesirable fact (88%).
Inappropriate attitudes were
reflected in disbelief that childhood
temperatures are often unrelated to )
Describe the disease severity (52%). Most The current practices of the nurses
knowledge and participants agreed that regular in this study were inappropriate, as
attitudes of administration of antipyretics could they advocated the use of
Australian Poblacién: Level mask fever indicative of an infectious ~ antipyretics to prevent febrile
paediatric nurses 1 and 2 nurses on process (94%). Some believed that seizures and the reduction of low
Walsh regarding fever Australia. the floors of a paracetamol was necessary for all temperatures such as 38 °C. Fever
etal Descriptive Questionnaire and its Does not specify metr(.)po'htan ) children with temperatures of 38 °C generation 1s~pr0tect1ve; ) MEDIUM 3
2005 management, as date of paediatric hospital. . higher (31.4%), and that sleeping pharmacological efforts to reduce it
well as the ) completion. Sample: children with temperatures of 38 °C can be harmful. Fever control
gftc;%r;?osri (t)cf> their i}lgzesdlatrlc or higher needed to be awakened for should always be based on a

administer
paracetamol to a
febrile child.

an antipyretic (37.3%), and that
temperature was the basis for
administration of an antipyretic
(39.2%). The nurses correctly
believed that initial febrile seizures
cannot be prevented (90.2%) and that
they do not cause neurological
damage (92.1%). Many believed that
it was necessary to prevent febrile
seizures in all children by treating the
fever aggressively with antipyretics
(86.2%).

thorough understanding of the
febrile response and on a thorough
individual assessment and

response to fever.
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Febrile children admitted to
medical wards are likely to be
under 2 years old and unable to
communicate their needs to the
nurses who care for them. These
Population: nurses are responsible for
%evel Ztﬂl}iﬁs ) monitoring their condition and
Document the };‘;)(errdliztriérhog,ietzal. The administration of antipyretics c.(intrlolhng. their tfever. One ,Of[ t(l;l\e
practices of nurses Data on generally followed the average n 1&? fnursmg actions afs.octi? €
in relation to the administ;ation of temperatures, except at 0800 h and W(; . e.v;er ?ana%emsn 18 H € ¢
Edwards Descriptive- administration . antipyretics to 1600 h, which coincide with the start : én ml? R (le - lpyt‘ef 1kc)s.10
otal. observa- Audit antipyretics by Pro Australia. children with of new shifts. 51 children (76.1%) reduce rfever and prevent rebrile MEDIUM 3
5003 Homal Re Nata ordes March 2000. fever who were received at least one dose of seizures. Antipyretics do not
“prn” by doctors admitted for antipyretics. The average ‘ Prevent febrlle seizures but
for children with 7 months. temperature recorded for chlldrenO interfere with the body’s defence
fever ]SDaItnPIe3 receiving an antipyretic was 37.44 °C  mechanisms to fight the disease.
67ac?1§2ren from (SD 1.08). Nurses who practice in this way
3 months to may be harming the children in
10 years. their care. This audit of nursing

practices has highlighted a deficit
in nurses’ documentation practices
and a lack of clarity in ordering
medicines that have dual action,
i.e., antipyretics and analgesics.
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For nurses there was no “fixed”
temperature, they assess the child
and if the child is feverish, but
otherwise happy they do not
administer an antipyretic. However,
for most nurses there is a
temperature above which they
would administer an antipyretic,
Identify nurses’ regardless of the child’s behaviour;)
practices and This temperature ranges from 37.5 °C
decision-making to 39.0 °C, which highlights the
criteria for fever differences observed in practice.
control in children Population: Some recommended warm fans and
hospitalized with A(l)lplu atlul)n. d2 sponges. However, others argued
a febrile illness. ur see‘s/ew o r?(ril ng on against their effectiveness citing
Edwards gi}lfaeliéﬂces in the Australia, the two pacdiatric f:f)crfsrilzlgzgafftlhgf;: (t)afl reduests are Galvez
- L : Does not specify floors of a ; Lo
etal. Qualitative Focal groups administration of date of metropolitan non-pharmacological measures. Not specified. Toro
2001 Zzléggﬁhc; e completion. paediatric Nursest corgplgll Wlthtthe parents (Nivel 4)
& teaching hospital. ~ 'equestand agminister an .
of day and Sample. antipyretic. This can create conflicts
identify ways to 15 mll)rs os. and difficulties for other nurses

improve nurse
management of
fever and
recording of fever
management.

working in the area who prefer to
observe the child and adds another
dimension to decision-making. Fever
control practices are often changed
for children with a history of febrile
seizures. Some nurses administered
paracetamol whenever these children
were febrile, preferring to keep their
temperature low and seeking the
advice of the parents to help reduce
the child’s temperature. These nurses
are concerned about febrile seizures
and the effect they have on parents.
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Structured
self-administered
questionnaire. .
Adapted from the A blended learfmng
“Fever Management programme for
Survey”, (Walsh et al., paechatnctfever
2005): management was as
Knowledge: effective as a
. . traditional
20 multiple choice Inboth groups, face-to-face learning
questions about post-test results programme in
_awareness of indicated that improving knowledge
childhood fever and knowledge of fever of paediatric fever
fever management and its management,
Attitudes: management; attitudes and
5-p01(r;,gliilg$;)scale fattitude towards reducing intentions to
ever management; use antipyretics.
Intervention: Compare 1Fe;ver Knowledge: and intentions to Satisfaction with the
. “Blended learning from (10 items) Knowledge use antipyretics blended learning
ex gx}il;’lsel;[tal learning a blended Feverlrgla??agement Attitudes: showed statistically programme was
p programme”, learning s Experimental (13 items) Attitudes significant positive greater than the
with control ixed rogramme on K Paediatric . Febrile convulsion Intentions to £ face | X
Jeong & and mixe: prog A 'lore?\}l nurses from 5 (;c’roup. (10 items) use changes when ace-to-face learning MEDIUM )
Kim. 2014  intervention programme fever priotloz aY two children’s C tm]lrses. . Normative Influences: antipyretics compared to programme. :
groups both facg—to—face management : hospitals. 02“9 ?ur%regup' 7-point Likert scale Perceptions: pre-test scores. Although the
with pre-test Can online ) for paedlgtnc . (3 items) Normative However, post-test development of the
and post-test Fompar;son. nurses with a Parents influences results for both e-learning
?zgrtr?mace face-to-face Nursing colleagues Perceptions of groups indicated programme is costly,
g one. Medical staff control. that normative it is cost-effective

Perceptions of control:
7-point Likert scale
(4 items)
Intention to use
antipyretic drugs:
7-point Likert scale
(2 items).
‘Tintend to administer
antipyretics, when
caring for a febrile
child in future,’

‘If antipyretics are
ordered, I intend to
administer them
when caring for a
febrile child in future.

influences and
control perceptions
of fever
management had
changed slightly
and were not
statistically
significant.

considering its
effectiveness in terms
of time, space,
scheduling
requirements and
study pace. Therefore,
a blended learning
programme for
paediatric fever
management could be
a useful and flexible
learning method for
paediatric nurses.
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The findings show
that the level of
. : knowledge before
To investigate e
. Intervention: the effect on Experimental: Structured training was It was noted that
Quasi- 14 self-administered 32,000 + 3,779
experimental They were training in the . 126 nurses uestionnaire while the level of training in the
Baran & perim given a management Turkey. Paediatric participated in q ’ management of
with a single P nurses at a 40 True-false type knowledge after - -
Turan, training of fever and January and : g the pre-test . - Knowledge training was febrile seizures and LOW 2-
2018 group booklet” febrile seizures July 2016 children's and post-test questions regarding & ; fever received by the
pre-test and C ison: i ¥ ’ hospital. P ‘. convulsion and fever 35,396 + 2,109. This - Y e
> omparison: given to Control group: increase in the level ~ nurses increased their
post-test. ; o group management
Not applicable. paediatric Not applicable g . of knowledge is level of knowledge.
nurses. slight but
statistically

significant
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Attitudes towards
the effectiveness of
antipyretics in
increasing comfort,
activity, appetite, The treatment of fever
alertness and in by paediatric nurses
reducing irritability, before the peer
risk of fever, education was
parental anxiety inconsistent and
Structured and temperature ritualistic.
i éuc_u}‘et d were not Afterwards, the
Seq&;ggg;iﬁ I;ee significantly prai’slces of nurs‘?s
Experimental: From “Fever mfl:f zcde‘_i:t}-l()tr}: ¢ Worwlanrfgls0 ?nsgsecl “
3 . 1 .
To examine the 38 nurses management survey 113) ducati experimental hospital
effectiveness of ded (FMS)” (fever . eer education met !
. h based attende Attitudes: reduced the were in line with the
Quasi- Intervention:  ° Lhcory-base session 1, management survey) Attitudes normative latest scientific
experimental, Peer-to-peer educational 34 nurses (Walsh, 2005) about the influences of peers evidence. Education
with control 4 ﬁp 0 programme attended Fever management effectiveness of p d 4 precipitated change in
Edwards ~and Cinlllciri(;oﬁ' (peer Australia. Nurses from session 2, practices (FMP): antipyretics parents, anh the factors influencing
intervention R ' education) in August to : 26 nurses 28 Questions e doctors on the MEDIUM 2-
etal., 2007 roup. with No ducing th Aptil 2003 two hospitals. ttended truefalse b Perceptions: administration of fever management by
group, programme is Jreducing the pri atienae rue-lalse type Normative antipyretics b paediatric nurses
pre-test, offered to inappropriate session 3 and Attitudes about the influences 194 Y ¢ 4
post-test and them use of 20 nurses effectiveness of Perception of nurses to febrile SpeCIf}cally normative
latency-test ’ antipyretics in attended antipyretics control Th children. th mﬂuencfes, .
the treatment session 4. (18 items) e nurses in the perceptions of control,
of fever. Control group:  Normative influences experimental group and intentions to
Not specified (6 items) were more aware of administer
Perception of control the factors that antipyretics to febrile
(2 items) exerted a children. Nurses
controlling became aware of their

influence on their
administration of
antipyretics to
febrile children
than the nurses in
the control group
and their intention
to administer
antipyretics was
reduced.

perceived normative
beliefs about the
administration of

antipyretics and the

influence these have
on their practice.
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The number of
nurses who agreed
that temperature in
children is not
usually related to
disease severity
increased by 22.6%
(p =0.020) and
0,
miilfrevgzz ?ngtSHz % Emergency nurses are
number of nurses an important source
who agreed that of information for
temperatures below paéglg 1:?1ng
Structured 41 °C may not be departmengt car}e,z with
Intervention: self-administered Izlrr}?ful %1:08(3012 a feverish child.
Effect of an To study the questionnaire. t‘ oug 0 Opinions can be an
evidence- L. y ¢ The ‘General participants agreed important influence
based opinions o Opinions about Fever that parents have a on nurses’ clinical
. educational emergency Management in phobia of fever in P
Quasi- rogramme nurses on Children’ Attitudes: both th d decisions and many
Considine  experimental Pi)ntegn ded to paediatric Paediatric Experimental: » ren.ksur—ve}lz Fover oth the pre- an of the fever
with a single change the fever, and the Australia. 52 nurses. 5-point Likert scale Antipvreti post-test, the management LOW 2
Brennan, pre and ng effect of an 2005. €MErgency Control group: (33 items) (Walsh, ipyretics number of nurses strategies used by ”
2006 post-test views of evidence- TIUrSes. Not applicable 2005) Febrlll'e who agreed that health professionals
aroup emergency based Fever convuision nurses also share reflect individual
n;lései::t(r)iré educational 10 items this phobia beliefs rather than the
p programme to Antipyretics increased by 38.7% best available
fever. change it 13'ifems ( = 0.003). The idence. The result
Comparison: 8 Febrile convulsion p =" . evidence. 1he resuits
Not applicable 10 items number of nurses of this study showed

who agreed that
nurses should
determine when
paracetamol should
be given increased
by 35.5% (p = 0.003).
There was a 29.1%
decrease in the
number of nurses
who agreed that it
is important to
aggressively treat
fever in children
with a history of
febrile seizures.

several positive
changes in the
opinions of
emergency nurses
regarding paediatric
fever.
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Examine Emergency nurses
emergency play an important role
nurses on in the treatment of
frequency and febrile children.
autonomy of Factual knowledge
decisions on Out of 15 multiple about the treatment of
Intervention: treatment of choice questions paediatric fever has
Evidence- paediatric (MCQ) on average, increased with
. based fever, factual they answered education, and it can
Quasi- - : Structured Yy an
Considine  experimental educational knowledge on . L Experimental: self-administered 3.62 questions more be assumed that
; . intervention treatment of Australia. Paediatri P : ; 1 h educational
& th 1 (< ent o ustralia aediatric 52 uestionnaire correctly in the . v
with a single about the aediatric June to emergenc nurses quest y Knowledge i interventions that LOW 2-
Brennan, d P gency Control group: 20 multiple choice 8 post-test than in the i
2007 pre an treatment of fever, and August 2005. nurses. Not 1g blp ; uitp pre-test. increase knowledge
post-test paediatric knowledge otapplicable  questions about fever will improve clinical
rou vieas! management The average - .
group fever acquisition & increase in decision-making. The
Compar}son: following an knowledge after high levels of
Not applicable evidence- education was 3.62 variability in
based MCQ (SD =2.31). knowledge and
educational knowledge
intervention acquisition suggest
on tre%t'mer'lt of that a review of
paediatric curricula is
warranted.

fever.




Int. |. Environ. Res. Public Health 2021, 18, 12444

24 of 31

Table 2. Cont.

Levels of
First Intervention location and No. of Partici Measurin Quality of  Evidence
. - . . - g Analysed : P
Author & Design and_ Objectives Date of Population pants/Group Instrument Variables Results Conclusions télz g%%d! (?(I;GIN )
Year Comparison Execution Tor;:) Xff)
Nurses in the
experimental
Structured groups reported
self-administered significantly greater
uestionnaire. From overall knowledge
“Fever managﬂement when latency data
survey (FMS)” (fever were collected Fever management is
management survey) compared to a universal fact of life
Evaluation of . (Walsh, 2005) ¢ pre-test data. No for nurses caring for
the €Ver managemen significant children, regardless of
effectiveness of knowlec‘:lge (FMK) differences in environment or
a peer (24 multiple choice Knowledge: knowledge of country. The
education questions) Physiology of antipyretics were identification of
. Intervention: programme to Does not. The physiology of fever found between or current knowledge
Quasi- Peer-to-peer develop ) Level 1 and clearly specify fever (10 items) Fever within groups at and attitudes and
experimental education evidence- Australia. Level 2 nurses the number of General fever management the three data their influence on
Edwards with control Comparison: based August 2002 from two participants management Anthyretms collection time practice highlighted LOW 2.
etal, 2007  and They continue knowledge to March Australian per group principles (7 items) Attitudes: points. the need for change
intervention their regular and attitudes 2003. hospitals (77 nurses Antipyretic Attltuge Examination of the among those who
group practice of paediatric frﬁg‘s tli‘falt:;") medications (7 items) J\?ﬁzgcz— main single effects attended the peer
nurses fortthfe P Feve.r management based fever revealed reports of education (PEP). The
fté“e,glt‘r;lﬁg ti)le attitudes (FMA) management significantly more long-term
sustainabilit; (32 items, 5-point positive attitudes effectiveness of PEP
of such Y Likert scale) towards and its adaptability to
changes Fever evidence-based other environments
& (9 items) fever management and cultures needs to
Feveilr;léfltn age)m ent by the experimental be assessed.
items
Febrile convulsion g;i:se;};inﬂt‘e
(7 items) -
Parent education control group in the
(2 items) post-test data and

latency than in the
pre-test.




Int. J. Environ. Res. Public Health 2021, 18, 12444 25 of 31

3.2. Description of the Included Studies

There are 18 bibliographic reviews (44%), 1 systematic review (2.4%), 21 studies with
quantitative methodology (51.3%), and 1 qualitative research (2.4%) among the 41 arti-
cles included.

Among the qualitatively analyzed articles that used quantitative methods, descriptive
ones using self-administered questionnaires were included (1 = 12) [19,28-38], one of which
was an audit of antipyretics administration records in hospitalized children [39].

Studies collected data on doctors’ practices (n = 9) [19,28,31-34,37,38,40], nurses’
practices (n = 4) [29,30,36,39], or both (1 = 2) [35,41].

The descriptive studies included 472 nurses; 83 stated that they had training in pedi-
atrics, but the majority referred to pediatric nurses; however, it was not specified whether
the training was a regulated or official postgraduate course. The total number of doctors
considered was 4651, with 4343 being pediatricians and 20 being resident doctors. Within
the quantitative studies, quasi-experimental evaluating educational program effectiveness
stood out (1 = 6) [21-26]. There were 293 pediatric hospital nurses in total. The meta-
analysis included five studies, one of which was excluded due to a lack of statistical data.

The meta-analysis was conducted with five studies that included samples from 59 Ko-
rean nurses [26], 126 Turkish nurses [21], 31 Australian nurses [22], and two other studies
that did not specify the sample of Australian nurses used [20,24,25]. According to the bias
analysis, none of the studies used adequate randomization for sample selection. Gender
was only specified in two of the quantitative studies included in the investigation.

The average age of the participants was 31.51 years, with a standard deviation of
7.5 years [21,22,24-26]. In terms of participant distribution and design, 3 presented an
experimental and control group, administrating pre-tests and post-tests in both groups [26],
or including a “latency test” carried out 4 months after the educational intervention [24,25].
There were no procedures for group randomization used. The other three studies only
presented an intervention category with the evaluation of a pre-test and a post-test in
the same group [21,22]. Finally, a qualitative methodology based on focus groups in an
Australian hospital with 15 nurses was included [20].

3.3. Variables Measured in the Educational Programs
3.3.1. Qualitative Analysis

The qualitative analysis was carried out by classifying the articles by educational
programs for nurses that evaluated different outcomes to measure the efficacy of the
studied program related to fever care for children, which would later be included in the
quantitative meta-analysis. These classes were attitudes, knowledge, and perceptions.

As a result, the research was classified according to the variable they measured. When
the evaluation of the education programs probed nurses’ understanding of fever physiology,
fever management, and antipyretic drugs or measures, the results were categorized as
knowledge. The attitude class contained tests that assessed changes in the professionals’
clinical practice regarding the management of a febrile child, performance against febrile
convulsions, and the health education they would provide to parents following the training.
The perceptions category included results relating to how parents, other nursing colleagues,
and physicians influence the care of a febrile child, and how much control they have over
the management of the febrile child.

The analyzed studies employed various educational methods and attempted to ad-
just these variables as well as different evaluation methods to determine whether these
programs are effective. A Korean study compared a “blended learning program” (which
combines traditional classes with online learning) to “face-to-face lessons” (Traditional
classes). Based on the findings, there was no difference in effectiveness between the two
methods, but the intervention group had higher satisfaction in both methodologies through
pre-test and post-test [26]. Another study measured the increase in knowledge between
the pre-test and the post-test for those who were given a “training booklet”. The authors
specified that those who were provided the “training booklet,” had a slight increase in
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knowledge, but when each professional read this information on their own, it was im-
possible to control whether this reading was done correctly [21]. Two Australian studies
compared the prior and subsequent knowledge of a group of nurses after receiving two
tutorials. Only 45.2% of the participants completed the tutorials, and the rest of the profes-
sionals were given the information in writing prior to the evaluation [22,23]. Two other
studies with the same sample compared the pre-test, post-test, and latency test of nurses
who had participated in a peer education program to those who continued with their usual
practice but did not specify which sample was the control group [24,25].

The studies were all performed in hospitals. Because of staff mobility, which resulted
in the loss of professionals who changed units or terminated their contracts [24,25], the
sampling method used was convenience [21-23], selecting nurses from two children’s
hospitals [26], or choosing entire units. Although there were differences in nurse special-
ization, work experience, and unit category, no prior selection criteria were established. It
should be noted that the majority of the sample’s losses occurred during the follow-up and
evaluation of the educational program. Therefore, the studies included had a high risk of
bias in participant selection.

In terms of questionnaires, all educational programs used a structured self-administered
questionnaire in their tests. Four of them applied or adapted the “fever management sur-
vey” developed by Walsh et al. in 2005, which is divided into three other questionnaires:
fever management knowledge (FMK), fever management attitudes (FMA), and fever man-
agement practices (FMP) [23-26]. The study authors created and validated one of them to
assess knowledge [22] or used an unvalidated questionnaire to evaluate knowledge [21].

3.3.2. Quantitative Analysis and Meta-Analysis

The meta-analysis was carried out based on five studies that evaluated educational
programs [21,22,24-26]. One study was excluded because the results were not properly
analyzed using statistical data [23]. All three variables show a high degree of heterogeneity.
In the first-place knowledge is the variable with the highest heterogeneity (12: 97.23%),
followed by the variable attitudes (I2: 88.25%) and lastly the variable perceptions show
the least heterogeneity (I2: 60.75%). Considering statistical significance, the knowledge
and attitude variables show statistically significant results (p < 0.001) but the perceptions
variable does not present statically significant result (p > 0.005). These analyses are depicted
graphically in Figures 2—4.
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Figure 2. Data analyzed for the variable knowledge.

3.4. Risk of Bias

In general, all of the included studies had a high risk of bias. In addition, all were at
high risk of insufficient sequence generation, allocation concealment, and blinding [21-26].
With the exception of one, all had a high risk of bias due to incomplete outcome mea-
sures [26]. Two of the reports chosen had a low risk of bias [21,26], while the others had a
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moderate risk level [22-25]. The risk of bias in the included articles is graphically depicted
in Figures 5 and 6.
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Figure 3. Data analyzed for the variable attitudes.
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Figure 4. Data analyzed for the variable perceptions.
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4. Discussion

This systematic review included 41 studies to determine whether the knowledge,
perceptions, and attitudes toward fever by doctors and nurses who work with children
affect antipyretic measures. In addition, we aimed to assess if the educational programs
included in the meta-analysis could lead to changes in the usual clinical practice of nursing
care of the febrile child.

As Razon points out, lack of knowledge and understanding of this process leads to
the use of aggressive treatments to achieve normothermia, such as combination antipyretic
therapy [1]

Nurses and doctors agreed that fever might be beneficial, but they were concerned
about the long-term consequences. For example, 50% of nurses in Ireland supposed
that fever has beneficial effects on the immune system, and 84.9% reflected that regular
paracetamol usage could disguise symptoms, but that fever should be treated rapidly to
avoid febrile seizures [29].

The research demonstrated that a temperature limit, rather than discomfort, was the
most important criterion for providing antipyretics. According to Radhi’s study, most
physicians believe that antipyretic medication is intended to reduce fever symptoms;
therefore, doctors tend to prescribe antipyretics for every child with this sign. As a result,
it could be given to a child who is depressed as well as a playing child [5,9].

In one study, parents were advised to use antipyretics whenever the temperature
rose above 38.3 °C [28]. Another study reported the temperature limits used by Argentine
doctors to administer antipyretics, when 49% managed it at 38 °C or lower [37]. In a
Spanish study, only three doctors advocated the general condition as a criterion for deliv-
ering antipyretics. Meanwhile, 67.8% of primary care pediatricians and 66.7% of hospital
pediatricians recommended antipyretics when the temperature reached 38 °C [38].

According to an audit conducted in a hospital of the same nationality, 45% of an-
tipyretics were given at temperatures below 38.3 °C. Although the authors of a recent study
clarified that these medications could also be used for purposes other than temperature
control, such as pain relief or discomfort, the reasons for their use were not explicitly stated
in the reviewed article [39].
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According to the pediatricians who participated in the Martins & Abecasis study, fever
is a healthy physiological process for the immune system, and the child’s health should be
considered during treatment due to the discomfort it may cause. However, antipyretics are
still recommended by 78.1% of family doctors and 81.4% of pediatricians [35].

A mixture of antipyretics was shown to be effective in lowering body temperature.
However, its safety, efficacy in improving the child’s comfort, and other clinical outcomes
are still questioned [2—4,8,11,15]. Even so, only 15% thought the child’s discomfort as the
first symptom [41]. Similarly, 76.1% of a Spanish pediatrician sample maintained this
practice, with the caveat that it should only be used in exceptional cases [38].

Physical treatments such as applying the cold compresses or removing the child’s cloth-
ing would counter fever treatment [2,4,5,8,11,16]. Other examples using these strategies
in pediatricians could be found in the Lava et al. research, where only 7% of pediatri-
cians prescribe antipyretic therapy as an alternative. Whereas 65% recommended physical
temperature lowering strategies [31].

The usage or recommendation of various temperature reduction methods by doctors
and nurses has also been examined through descriptive research, and the practice may
have changed over time. As an example, studies attended by Chiappini et al. in 2009, 2012,
and 2015 clarified that the percentage of pediatricians using alternative antipyretic therapy
or suggesting it to reduce the incidence of febrile seizures has decreased from 27% to 12.2%.
There has also been a reduction in the recommendation of physical measures from 65% to
52%. Although, the recommendation of thinking about the child’s discomfort rather than a
temperature was declined from 45.3 to 38.2% [33,34,40].

Notably the present review has focused on the knowledge, attitudes, and perceptions
of professionals about fever in children, however several studies have shown that how
professionals treat fever influences parents.

In this regard, it is worth noting that most authors seem to agree that the aggressive
fever management by professionals promotes parental fear of this sign and their desire
to achieve normothermia in their children [2,3,10,14,17]. This results in a rebound effect
in which the parents’ anxiety influences the professionals, who seek to quickly resolve
fever to satisfy them and reduce their anxiety [1,5,7]. When asked about this, pediatricians
denied reducing fever to calm parents (81% and 63%) [31,32]. Moreover, the nurses did
mention that parents were pressuring them to provide their children antipyretics [20].

Consequently, researchers have developed actions to change nurses’ attitudes, per-
ceptions, and/or knowledge in pediatric practice by measuring the efficacy of various
educational methods.

Edwards’s examination demonstrated that peer education could increase general
knowledge about fever but did not significantly improve knowledge about antipyretics. In
terms of attitudes, they reported a significant improvement [24]. There were no differences
in attitudes toward the efficacy of antipyretics between groups. In contrast, in the exper-
imental group, the perception of control increased, and the intention to use antipyretics
decreased [25].

Jeong and Kim compared a hybrid online and face-to-face approach versus a tradi-
tional method. Based on the findings, both the control and intervention groups significantly
improved their knowledge of fever, attitudes, and intentions to use antipyretics. Neverthe-
less, regulatory influences and the perception of control did not change significantly. As a
result, while the type of education did not improve the traditional method, it resulted in a
higher level of satisfaction [26]. In other cases, using a training book slightly increased their
knowledge [21]. Another study measured face-to-face tutorials and concluded that they
improve knowledge and clinical practice [22,23]. In general, meta-analysis revealed that
educational methods cause a statistically significant change in knowledge and attitudes, as
opposed to perceptions which did not show a statistically significant change.

There are some limitations to this review. Due to language limitations, relevant studies
might have been left out. In addition, the use of unvalidated questionnaires in articles
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may restrict the validity of the results. Furthermore, the study phenomenon, i.e., attitudes,
knowledge, and perceptions, are variables that are difficult to quantify.

5. Conclusions

The attitudes, knowledge, and perceptions of health professionals that lead to overtreat-
ment and overestimation of fever in children have received little attention. According to
the reviewed literature, the way professionals understand fever and how they respond to
it may result in fever management in children based on overtreatment and overestimation
of fever and its complications, reflecting a possible irrational fear of this sign. On the one
hand, most studies are descriptive and do not investigate these issues analytically, making
it difficult to draw conclusions with a high level of evidence. Existing studies that evaluate
educational programs, on the other hand, are an intriguing approach to this phenomenon,
as they attempt to change knowledge, perceptions, and attitudes to modify daily clinical
practice. Meanwhile, they still present a high risk of bias, and their efficacy cannot be
affirmed. A qualitative study could delve deeper into the phenomenon, determining the
reasons and acting based on them. The majority of the included studies, according to the
SIGN scale “Scottish Intercollegiate Guidelines Network”, have a descriptive evidence level
of 3 or a quasi-experimental level of 2. As a result, we can give a grade of recommendation
D on the use of educational programs for the modification of attitudes, perceptions, and
knowledge about fever in children and the improvement of clinical practice in nurses.
Hence, the interventions evaluated cannot be recommended or discouraged.
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