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ABSTRACT
Objectives Fever is a common symptom among children. 
Parental lack of knowledge about fever could cause 
anxiety and lead to unnecessary measures to subside 
fever. There is little evidence about German parents’ 
knowledge and their fever management.
Design A cross- sectional study using a paper- based 
questionnaire.
Setting 16 kindergartens in Saarbrücken and Saarlouis 
regional association accepted to participate in the study. 
Parents from these kindergartens were requested during 
the pickup time to answer the questionnaire.
Participants 481 German parents participated in the 
study, 394 of them were women. Inclusion criteria were 
good understanding of German and being a parent of at 
least one child below the age of 7 years.
Primary and secondary outcome measures Knowledge 
and behaviour of parents on paediatric fever management 
and the factors influencing fever anxiety.
Results The older the parents were, the more anxiety 
they reported. Their definition of fever had a wide range 
of 30°C–41°C (mean 38.46, SD=0.67) and almost 90% 
(mean 3.05, SD=2.03) of participants reported fever 
as useful, whereby they felt more confident the more 
they found fever useful. 69% of parents felt calm when 
their child has fever (mean 4.47, SD=2.27). In case of 
fever, 55% of parents administer paracetamol, 72% 
ibuprofen and 32% of them would alternate between the 
two. Paracetamol and ibuprofen are used more by more 
anxious parents. In explorative factor analysis, reasons 
to reduce temperature were summarised in three main 
factors: damage prevention, illness control and well- being 
protection, whereby the first two were positively related to 
parental anxiety.
Conclusions Both knowledge as well as level of 
confidence/anxiety vary largely. Taking antipyretics is 
related to higher level of anxiety, indicating the need for 
further education. Fever anxiety depends on multiple 
factors, which have to be further investigated.

INTRODUCTION
Paediatric fever is known as a source of 
anxiety in parents, leading to frequently 
unnecessary measures, such as physically 
or pharmaceutically lowering the body 

temperature and excessive visits to paediatric 
practices and emergency services.1–5 In 1980, 
Schmitt2 introduced fever phobia, as parents’ 
‘overconcern’, that has been also defined as 
‘unrealistic and exaggerated misconceptions 
of parents’ regarding fever.6 Given that clin-
ical symptoms are missing as a criterion for 
phobia, in dimensional rather than categor-
ical terms, the authors have opted to call this 
‘overconcern’ anxiety, as a contrast to confi-
dence. Considering the fact that fever is very 
common in young children and the fact that 
fever anxiety (‘phobia’) is still widely preva-
lent,7 8 many researchers have tried to under-
stand the underlying parental perception 
about fever and its perceived harmful conse-
quences.6 9

Despite scientific acknowledgement of 
fever as a useful body reaction in the course 
of the 20th century,10 there is evidence that 
a meaningful number of parents lack basic 
yet important information to overcome fear, 
to recognise warning signs and to manage 
their child’s fever.3 This includes knowledge 
about normal and febrile temperature,3 9 11 
site of measurement and about fever being 
useful or harmful.3 This lack may lead to 
high levels of anxiety and mismanagement 
of fever,4 for example, by seeking refuge to 
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over- the- counter medications, that is, antipyretics, to 
reduce the discomfort and temperature of the child.6 12 
Clinch and Dale suggested that the parents’ anxiety is the 
most important element in their reactions and misman-
agements regarding fever.4

Knowledge about fever,13 appropriate use of anti-
pyretics,1 14 the level of anxiety9 and, in general, parental 
fever management13 15 16 are reported to be different in 
various cultures. However, fever anxiety is found in all 
cultural backgrounds, including in Europe.9 This study 
reports findings from Germany, where to the best of our 
knowledge, there has been only one quantitative study on 
German parents on the subject of fever management in 
children. Langer et al1 did a cross- sectional study, where 
338 parents with German and Turkish backgrounds were 
asked about their perceptions and actions regarding 
paediatric fever. The focus of their study was mainly on 
the influence of ethnicity background and socioeco-
nomic status of participants, where they concluded that 
parents who experience fear tend to mismanage fever 
and need education about fever accordingly. Addition-
ally, the annual reports on number of visits to practices, 
including paediatricians or family doctors, have indicated 
a high frequency of visits among Germans.17 Therefore, 
we find it necessary to investigate: (a) the parental level 
of confidence/anxiety, (b) motivation to reduce fever, (c) 
the existing knowledge and behaviour in fever manage-
ment and (d) the corresponding elements with level of 
anxiety among German parents.

METHODS
Study design, assessment and participant involvement
After reviewing many articles regarding fever anxiety, a 
suitable questionnaire was designed based on the study’s 
objectives. The questionnaire was based on the ques-
tions from Sakai et al18 and Langer et al1 studies. Once 
the first draft of the questionnaire was ready, 24 doctors 
and paediatricians reviewed it for face validity. Their 
comments were integrated and afterwards 10 random 
parents were requested to answer the questionnaire to 
see if it is understandable. After improvements, the final 
version was used, in which four questions were demo-
graphic questions, seven multiple choice, seven dichoto-
mous, two Likert scale and five scale/numeric questions 
regarding temperature. Eight of these questions had 
a free text as well, in case, parents chose to add further 
details. Questions regarding medication, that is, fever 
reduction with paracetamol (acetaminophen), ibuprofen 
or alternating the two, were asked in five levels of ‘often’ 
(score 4), ‘sometimes’ (score 3), ‘rarely’ (score 2), ‘never’ 
(score 1) and ‘I do not know’ (considered as missing).

For categorical comparisons, the data were dichoto-
mised arbitrary between a no answer (scores 1–2) and 
yes answer (scores 3–4) regarding administration of anti-
pyretics. In the regression analysis, the corresponding 
scores were used. The question as to reasons for reducing 

temperature was a multiple- choice question with a possi-
bility to choose multiple answers from 11 choices.

Study setting
A cross- sectional study in November 2017 and May 2018 
was performed on German parents who were visiting 
one of the 16 participating kindergartens during the 
pickup time. The contact details of all kindergartens 
in Saarbrücken and Saarlouis regional association were 
found on the internet.19 Small kindergartens (<50 chil-
dren) were excluded from study due to time constrains. 
At the time of study, 109 kindergartens were contacted 
via phone or email, out of which 16 of them accepted 
to cooperate with the researchers. The reasons for not 
participating included high proportion of non- German- 
speaking parents, participations in other studies or not 
having consent from the kindergarten’s sponsor. Consid-
ering all kindergartens in the two districts (ie, Saar-
brücken and Saarlouis) provided an expanded selection 
area and prevented selection bias. The parents were asked 
whether they would like to take part in a survey about 
fever management, then they received information about 
participation in the study along with a consent form. On 
their willingness to participate, they signed the consent 
form and answered the 25- item questionnaire. It took 
parents about 5–10 min per questionnaire, including 
reading the information and giving consent.

Inclusion criteria were good understanding of German 
and being a parent of at least one child below the age of 
7 years. For the duration of the study, all children were 
healthy and without fever.

Patient and public involvement
The study’s participants were parents, who first were 
involved to see if the questionnaire is understandable and 
comprehensive. The directors of kindergartens requested 
parents to participate in the study. The parents were not 
directly involved in the design and recruitment of this 
study. As the data collected were pseudonymised, the 
results could not be individually disseminated to partici-
pants. However, the results of this publication have been 
already conveyed to an existing parental group regarding 
fever. Additionally, these results will be disseminated in 
other related publications, and the lack of knowledge and 
level of fever anxiety will be considered in the German 
fever guideline, which is currently under development.

Definitions
German education system levels were translated into inter-
national classifications. To examine possible elements 
of ‘fever phobia’, introduced in this paper as ‘fever 
anxiety’, 13 questions (out of 25) were divided in three 
groups of ‘knowledge’, ‘experience’ and ‘behaviour’. The 
remaining questions were not considered for these anal-
yses, as they did not pass in the abovementioned catego-
ries. Where ‘knowledge’ consists of six questions about 
the basic knowledge of participants about fever: fever 
temperature, site of measurement, reasons for reducing 
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fever, the temperature above which medication is given, 
source of information and whether fever is considered 
useful or harmful. ‘Experience’ is defined by the knowl-
edge gained related to the number of children in the 
family (the more children one has, the more experience 
they are expected to gain) and the experience gained by 
years of parenting (similar to Kelly et al,20 the age of the 
oldest child was used accordingly). ‘Behaviour’ includes 
four questions about administering antipyretics (ie, parac-
etamol and ibuprofen), use of naturopathic or homoeo-
pathic medicine and non- medical behaviours such as calf 
wrap.

Statistical analysis
In contrast to previous studies,9 16 21 we understand parental 
fever anxiety not primarily as categorical (worried/some-
what worried/not worried) but rather dimensional from 
confidence to anxiety. In this regard, parents estimated 
their level of confidence or anxiety on a 10- point Likert 
scale that indicates a broad distribution of how they feel 
when their child is feverish; 1 being feeling completely 
calm and safe and 10 being feeling restless and having 
anxiety (figure 1A). We performed a Z- transformation for 
the 10- point Likert scale of anxiety scores to normalise 
the distribution (figure 1A) and to share this for future 
studies. These scores were used in the regression analyses. 

For categorical comparisons, the data were dichotomised 
arbitrarily between confident (scores 1–5) and anxious 
(scores 6–10).

Similar to confidence/anxiety, the knowledge of fever 
being useful or harmful was also evaluated on a similar 
10- point Likert scale: 1—fever being useful and 10—
being harmful. In the regression analysis, the Likert scale 
was used. For categorical comparisons, we dichotomised 
this scale between 1–5 (fever useful) and 6–10 (fever 
harmful).

Descriptive analysis was done on demographics and 
for the majority of questions for better understanding 
of data distribution. We performed an explorative factor 
analysis with Varimax rotation for 11 reasons of reducing 
temperature; frequency of answers is reported as binary. 
Further correlation and univariate linear regression were 
performed for studying the relationship among ‘level 
of anxiety’, ‘knowledge’, ‘behaviour’ and ‘experience’ 
components. A multiple linear regression was performed 
between the level of anxiety and significant components 

Figure 1 (A) 10- point Likert scale of confidence/anxiety 
scores. (B) Z- scores of confidence (negative values) /anxiety 
(positive values) scale regarding fever.

Table 1 Participants’ demographic information

Demographics N (%)

Gender

  Female 394 (81.9)

  Male 86 (17.9)

  No answer/missing 1 (0.2)

Age (years)

  20–29 41 (8.5)

  30–39 273 (56.8)

  40–49 147 (30.6)

  ≥50 4 (0.8)

  No answer/missing 16 (3.3)

Education level (adopted from German 
system)

  No school certificate 5 (1)

  High school 43 (8.9)

  College 265 (55.1)

  University degree 153 (31.8)

  No answer/missing 15 (3.1)

Occupation

  Without a job 83 (17.3)

  Part- time 234 (48.6)

  Full- time 130 (27)

  Retired 10 (2.1)

  Student 3 (0.6)

  No answer/missing 21 (4.4)

Number of children

  1 163 (33.9)

  2 252 (52.4)

  ≥3 66 (13.7)
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from the univariate analysis for a more in- depth under-
standing. The level of explorative significance is chosen 
p<0.05. In case of missing data, the available data were 
analysed.

IBM SPSS, V.25 and 26 (IBM, Armonk, New York), was 
used for data analysis.

RESULTS
Participants’ characteristics
In the current study, 481 parents answered a 25- item 
questionnaire on paper in 16 different kindergartens in 
the state of Saarland, Germany. Out of 481 participants, 
82% were women. The mean and median age of mothers 
(SD=5; range: 23–52) and fathers (SD=6; range: 28–64) 
in years was 37 (IQR=33–41). One person did not provide 
information regarding their age and gender. Table 1 
demonstrates the demographic information of partici-
pants. At the time of the study, most of the participants 
had two children (52.4%), followed by one child (33.9%), 
three children (9.4%) and four children (4.3%). Chil-
dren’s age range was 0–43 years.

Fever confidence/anxiety
Within the dimensional spectrum between full confi-
dence (=1) and anxiety (=10) the median level was 4 
(IQR=3–6), and the mean was 4.47 (SD=2.27). Figure 1 
shows the distribution of answers on the 10- point Likert 
scale and figure 1B shows the corresponding standardised 
z- scores and percentiles. Negative z- scores or low percen-
tiles correspond to confidence about fever and positive 
z- scores or high percentiles to increased fever anxiety. In 
binary analysis, 69% of participants reported that they 
feel calm when their child is feverish.

Reasons for reducing fever
To understand the relationship between the 11 response 
options to the question about reasons for reducing fever 

and its further analysis with fever anxiety, we performed a 
principal component analysis with Varimax rotation. Three 
independent factors were identified using the criteria Eigen-
value of at least 1 and scree plot of 11 response options, which 
together accounted for 47% of the variance. Table 2 presents 
the frequency of answers and the three semantic reasonable 
factors.

The first factor includes the three response options: 
‘prevent febrile seizures’, ‘prevent consequential damage 
from excessive temperatures’ and ‘prevent brain damage 
from febrile seizures’. We named this first factor ‘damage 
prevention’ (19% variance resolution). The second factor 
includes four response options: ‘improve physical well- 
being’, ‘improve psychological well- being’, ‘improvement 
in fluid intake’ and ‘reduction of strain of child’, named as 
‘well- being protection’ (15% variance explanation). Interest-
ingly ‘improvement in fluid intake’ loads as well on ‘damage 
prevention’. As ‘reduction of strain of child’ had stronger 
correlation with response items in factor 2, whereas ‘better 
participation in daily life’ had a stronger correlation with 
response items in factor 3, they were grouped accordingly. 
Finally, the third factor includes four response options: ‘faster 
recovery from underlying illness’, ‘better participation in 
daily life’, ‘parents’ need for safety’ and ‘other reasons’. This 
factor was named as ‘illness control’ (13% variance resolu-
tion). It is noteworthy that the answers written as a free text 
in ‘other reasons’ were mainly related to the topic of better 
sleeping.

Understanding elements of fever confidence/anxiety
To investigate the relationship between the aforementioned 
elements and fever anxiety, first a univariate linear regression 
analysis between level of anxiety and knowledge elements, 
behaviour elements, experience elements and demographics 
was performed. Standardised level of anxiety (z- value) was 
the dependent variable. Then, we performed a multivar-
iate linear regression on significant elements in univariate 

Table 2 Reasons to reduce temperature

Reasons for reducing fever N (%)

Factors

Factor 1
Damage prevention

Factor 2
Well- being protection

Factor 3
Illness control

Prevent febrile seizures 271 (56.3) 0.74 0.07 −0.07

Prevent long- term damage from high temperature 209 (43.5) 0.78 −0.03 0.09

Prevent brain damage due to febrile seizures 177 (36.8) 0.85 0.05 0.07

Improve physical well- being 361 (75.1) −0.19 0.76 −0.06

Improve psychological well- being 144 (29.9) 0.18 0.73 −0.06

Improvement in fluid intake 143 (29.7) 0.30 0.38 0.16

Reduction of strain of the child 289 (60.1) <0.01 0.39 0.26

Better participation in daily life 63 (13.1) 0.04 0.34 0.56

Parents' need to feel secure 93 (19.3) 0.12 0.28 0.48

Faster recovery from the underlying illness 98 (20.4) 0.07 0.04 0.63

Other reasons 10 (2.1) −0.07 −0.13 0.58

Frequency of answers and explorative factor analysis (values greater than 0.3 are in bold).
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Table 3 Linear regression analysis on level of anxiety regarding knowledge, behaviour and experience elements

Variables

Level of anxiety

Univariate linear regression analysis Multivariate linear regression analysis

N (%)/mean (SD) R² ß P value ß 95% CI P value

Demographics

Education level (%) – – –

  No school certificate 5 (1) 0 −0.088 0.837 – – –

  High school 43 (8.9) 0.002 −0.128 0.399 – – –

  College 265 (55) 0.003 0.103 0.247 – – –

  University degree 153 (31.8) 0.001 −0.069 0.463 – – –

  No answer/missing 14 (2.9) – – – – – –

Age (years) (mean) 37 (5.37) 0.014 −0.021 0.011 −0.005 (−0.027 to 0.017) 0.65

Gender (male vs female) (%) 394 (82) 0.001 −0.077 0.497 – – –

Experience (mean)

  Number of children 1.78 (.66) 0.009 −0.135 0.042 −0.095 (−0.270 to –0.080) 0.287

  Parenting experience (years) 6.05 (4.29) 0.006 −0.017 0.089 – – –

Knowledge (mean)

  Definition of fever in °C 38.46 (.67) 0.018 −0.19 0.003 −0.14 (−0.303 to 0.024) 0.094

Site of measurement (%)

  Rectal 331 (68.8) 0.001 −0.6 0.528 – – –

  Oral 21 (4.4) 0 −0.024 0.912 – – –

  Underarm 45 (9.4) 0.005 0.229 0.126 – – –

  Ear 226 (47) 0
0.003

0.038
- 0.336

0.662
0.211

– – –

  Forehead 13 (2.7)

Reason for reducing fever 
(mean)

  Factor 1: damage prevention 1.36 (1.18) 0.01 0.089 0.015 0.01 (−0.085 to 0.106) 0.83

  Factor 2: well- being 
protection

1.94 (1.13) 0.004 0.052 0.181 – – –

  Factor 3: illness control 0.54 (0.80) 0.022 0.177 0.001 0.161 (0.019 to 0.303) 0.027

  Temperature threshold for 
medication in °C (mean)

39.05 (0.65) 0.047 −0.317 <0.001 −0.47 (−0.257 to 0.164) 0.663

Source of information (%)

  Paediatrician (doctor) 348 (72.3) 0.005 0.147 0.131 – – –

  Family 362 (75.3) 0.002 0.09 0.374 – – –

  Internet 112 (23.3) 0.012 0.246 0.017 0.232 (−0.036 to 0.501) 0.089

Fever is useful or harmful 
(mean)

3.05 (2.03) 0.146 0.179 <0.001 0.119 (0.056 to 0.182) <0.001

Behaviour (mean)

  Paracetamol 2.53 (.93) 0.033 0.186 <0.001 0.247 (0.118 to 0.375) <0.001

  Ibuprofen 2.91 (.89) 0.009 0.980 0.044 0.161 (0.030 to 0.292) 0.016

  Alternating 1.93 (1.02) 0.004 0.059 0.176 – – –

  Measures- Calf wrap (%) 225 (46.8) 0.018 −0.454 0.033 −0.503 (−0.906 to –0.101) 0.014

Positive ß-values indicate increased anxiety, negative values indicate more confidence.
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analysis to investigate different models on factors influencing 
fever management. The results are displayed in table 3.

Fever management: knowledge and behaviour
Knowledge
To investigate the basic knowledge of parents about fever, 
we asked from which temperature they talk about fever. 
The range of responses was from 30°C to 40.1°C (mean 
38.46°C, SD=0.67), in which 30.6% of parents reported 
38°C as fever, 29.5% reported 38.5°C and 26% reported 
39°C. The most frequent sites of measurement used were 
rectum (69%) and ear (47%); multiple answers were 
possible (table 3). Additionally, a significant relationship 
between site of measurement and children’s age was not 
found. On the subject of fever being useful or harmful, in 
binary analysis (mean 3.05, SD=2.03), 89.6% of parents 
found fever useful.

To understand the criteria on which parents base their 
considerations to administer antipyretics, they were 
asked if giving it is dependent (a) on the temperature 
and/or (b) any other criteria. Regarding (a), 84% of 
parents reported that it is dependent on temperature, 
where the range was from 36°C to 41°C (mean 39°C, 
SD=0.65). Only 3% of participants would administer 
antipyretics below 37.75°C and 70% of parents would 
do it from temperatures above 39°C. Regarding (b), 
117 (24%) of parents reported the general condition 
of their child as the criteria. Additionally, most parents 
felt well informed and advised by their paediatrician 
about fever (80%) and antipyretics (81%). The most 
frequent answers to parents’ source of information are 
summarised in table 3.

Behaviour
Participants were asked whether they administer parac-
etamol, ibuprofen or alternate the two to reduce their 
child’s fever. Parents responded that they would admin-
ister paracetamol often (13.7%), sometimes (41.6%), 
rarely (26.4%), never (16.8%); and seven responses 
(1.5%) were missing. Parents reported they would admin-
ister ibuprofen often (27.7%), sometimes (43.9%), rarely 
(18.7%), never (8.5%); and six (1.2%) were missing. Of 
46.8% of parents reported never alternating paracetamol 
and ibuprofen, 19.8% rarely, 24.3% sometimes and 8.1% 
often; five responses (1%) were missing. Through binary 
analysis, ibuprofen (72%) seems to be preferred over 
paracetamol (56%). Two- third (66.5%) of parents would 
not alternate paracetamol and ibuprofen.

To the question of home remedies applied at home 
to reduce children’s temperature, 227 answers were 
recorded, in which 95% (n=216) of parents mentioned 
using calf wraps. Other frequent measures mentioned 
were forehead compress (5%), using damp cloths (4%), 
and increase of liquid intake (3.5%). Only 17% of parents 
specifically reported using naturopathic or homeopathic 
medicines to reduce fever.

DISCUSSION
As parents are the important source of monitoring when 
a child is unwell, their accurate knowledge is crucial. 
In this regard, we investigated German parents’ level of 
knowledge, reported behaviour and level of confidence/
anxiety regarding fever, using a self- administered ques-
tionnaire. Where most studies have recruited parents 
from healthcare centres with unwell children,3 7 9 22 we 
recruited parents when they were not under the pres-
sure of having an unwell child, as child’s sickness could 
increase parents’ anxiety.23 Also, considering that anxiety 
could be experienced even without the presence of 
the stimulus,24 we find this kind of approach in under-
standing parental knowledge and behaviour necessary, 
despite the argument that a self- report in a hypothetical 
situations may not be trustworthy.25

Based on the parental guideline of the German 
Society of Pediatrics and Adolescent Medicine (Deutsche 
Gesellschaft für Kinder—und Jugendmedizin, DGKJ),26 
a febrile temperature is defined as ≥38.5°C. Only 29.5% 
of parents in our study chose the correct temperature as 
fever. Additionally, 30.6% of parents considered 38°C as 
fever, which is still a low level of knowledge in compar-
ison with other studies considering fever as 38°C.22 27 28 
However, 69% of parents indicated rectal temperature 
measurement as the preferably used site of measurement, 
which is in unison with the DGKJ parental guideline. A 
comparison with other studies14 21 22 28–30 shows that site of 
temperature measurement varies culturally, where rectal 
measurement is more often used in European countries. 
Fever is recognised as being advantageous in most cases 
of infection,31 32 indicating a healthy body reaction in 
fighting underlying pathogens.12 In the present study, 
when parents were asked if fever is useful or harmful, 
almost 90% of the parents recognised it as useful. Even 
though, some qualitative studies found similar find-
ings,15 33 the majority of quantitative studies report the 
contrary.3 10 Multivariate regression analysis showed that 
the more parents find fever harmful, the more anxiety 
they experience. Despite finding fever useful, parents had 
concerns regarding its perceived potential harmful effects. 
This could indicate the inconsistency of knowledge about 
fever among parents. Literature review suggests that the 
majority of parents have anxiety about fever due to the 
notion that if not treated, it can have harmful effects. 
Brain damage and febrile seizures are the most frequently 
mentioned harmful effects that parents fear in the litera-
ture,10 whereas, in the present study, parents were mostly 
worried about physical well- being (75%) and reduction of 
child’s strain (60%), followed by febrile seizures (56%), 
then brain damage (36.8%) and dehydration (29.7%). 
Although, as dehydration was more rarely a reason to 
reduce fever in previous studies,2 34 the similar findings 
by Kelly et al20 suggest that an enhancement of knowledge 
can be achieved among parents. However, as Kelly et al’s 
study was also conducted in Europe, the effect of cultural 
differences here has to be further studied.
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In the current study, the answer to level of anxiety was 
distributed in a wide range, demonstrating the distribu-
tion of parental feelings. Univariate regression analysis 
(table 3) showed that the higher the parent’s age, the 
more they feel confident in managing their child’s fever. 
These findings are in contrary to the study done by Langer 
et al,1 where they did not find any relationship between 
the two. Using the same analysis, we found increased 
confidence with increase in number of children. This 
finding is similar to that of Betz et al,9 where parents with 
one child in comparison with parents with two or more 
children were more likely to be anxious, when their child 
has fever. However, we did not find any significant rela-
tionship between years of parenting, parents’ education 
level, gender and level of anxiety. It is noteworthy that 
ways parents notice fever (eg, with touching forehead 
or using thermometer), measuring temperature repeat-
edly and reasons for contacting paediatricians may be 
indicators of parental anxiety that could be additionally 
investigated. As fever anxiety influences the management 
of fever, it is helpful to know the reasons that provoke 
parents to reduce their child’s temperature. Through 
an explorative factor analysis, 11 reasons for fever reduc-
tion were, as far as we know for the first time, categorised 
in three main aspects, that is, damage prevention, well- 
being protection and illness control. Based on regression 
analysis (table 3), prevention of damage and control of 
illness are positively connected to higher level of parental 
anxiety. Parents seem to take measurements, in order 
to, first, have their child back to their normal state and, 
second, protect them from any harm. These findings 
confirm Langer et al’s speculations that ‘maternal actions 
can be understood’ as protecting their child from harm.13

Consistent with other studies, parents reported using anti-
pyretics to reduce temperature. One explanation could be 
that parents feel more anxious when they find fever harmful 
and, therefore, administer antipyretics (table 3). Hence, 
especially in anxious parents, it is important to know whether 
they have sufficient knowledge about administering anti-
pyretics as unappropriated dosing or timings could lead to 
unintentional poisoning.35 Therefore, future studies should 
consider investigating the timing/dosing of medication 
administration by parents, in order to have a better under-
standing of this aspect in parental fever management. One 
reason behind the frequent use of antipyretics is the fear of 
fever and its consequences,2 3 whereas mostly paracetamol 
has been favoured among parents,7 22 36 German parents 
seem to administer ibuprofen more than paracetamol (72% 
vs 56%). A study on German adults regarding use of anal-
gesic medication reported similar results, where ibuprofen 
was used more often than paracetamol.37 One explanation 
for using ibuprofen could be its dosing and its longer effect 
advantages.38 An increased awareness for side effects of parac-
etamol (liver failure,39 asthma,40 41 etc) may also explain the 
trend towards ibuprofen in the past decade. In the current 
study, parents reported to use antipyretics at comparatively 
higher temperatures (mean=39.05, SD=0.65) than in earlier 
studies, where antipyretics are administered at or below 

normal temperature (below 38°C).2 20 34 An inverse relation-
ship between level of anxiety and the temperature above 
which medication is given was found, where the higher 
temperature indicated more confidence. The same was 
applied to level of anxiety and parents’ definition of fever 
(ie, the temperature they recognise as fever). The multi-
variate regression showed that the administration of parac-
etamol and ibuprofen could be indicators of higher level of 
anxiety. Guidelines have been encouraging parents to focus 
on their child’s overall well- being before administering anti-
pyretics and not only focus on decreasing body tempera-
ture.42 On this subject, 52% (n=224) of the parents reported 
they first observe the overall condition of their child before 
administering antipyretics, and 70% (n=481) of parents 
would consider reducing temperature above the tempera-
ture of 39°C. These are encouraging results in comparison 
to previous studies. Additionally, the DGKJ recommends 
abdominal or calf wrap as a non- medical method to reduce 
high fever.26 Almost 45% of parents in a free text question 
wrote that they use calf wraps to reduce their child’s body 
temperature.

Many authors have suggested that the doctors, who are 
often the first and most trusted source of information, should 
make sure to establish that parents’ knowledge of fever 
management is adequate. Especially for worried parents, 
straightforward and clear communication is necessary.2 43 
Although, in the majority of studies, the common source of 
information was healthcare professionals,44 this study’s partic-
ipants reported first their family and then their doctor as the 
source of information about paediatric fever. Depending on 
the cultural context, information given by family members 
may increase the level of parental anxiety.43 In agreement 
with other studies,45 internet as a source of information 
seems to be related to an increased level of anxiety. As 
suggested by Kravitz and Bell,46 the current problem we face 
is the recognition of trustworthy sources. Considering that 
53% of Germans search their symptoms in internet47 (vs 23% 
in current study), it is important for healthcare personnel 
to have a clear and informative communication with their 
patients. Eighty per cent of parents surveyed in the current 
study reported trusting the information they receive from 
their paediatricians, which is higher than the average of 62% 
of Germans who report trusting healthcare.48 Nevertheless, 
given the time constraints of paediatricians, other means of 
transferring and securing information should be considered.

In summary, in adjusted multivariate analysis, we found a 
relationship between lower level of confidence (ie, higher 
level of anxiety) and (1) understanding fever as harmful, 
(2) illness control as a reason for reducing fever, (3) using 
calf wraps to reduce temperature, (4) administrating parac-
etamol and (5) administering ibuprofen. The fact that most 
of the significant elements correlated with parental anxiety 
in multivariate linear regression are related to the measures 
parents take (ie, behaviour elements), which suggests the 
need for educating parents about fever and safe ways to 
handle it. Through the analysis, we could enhance the ques-
tions in the questionnaire, in order it could be used for future 
studies. This includes adding more items such as giving 
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medication, so that the child sleeps better or the frequency of 
temperature measurements. Additionally, through the factor 
analysis of ‘reasons to reduce temperature’, we could show 
a good construct validity and inter- reliability of these items. 
To the best of our knowledge, no other study tried to analyse 
possible features of fever anxiety, generally known as ‘fever 
phobia’. Needless to say, cross- sectional studies have some 
limitations. Specifically, the collected data are observational 
and causal conclusions could not be drawn. Additionally, 
larger sample size would enhance further analyses. There-
fore, there is a strong need for representative, longitudinal 
and ecological momentary assessment studies49 that could 
help to achieve more understanding of parental behaviour 
and anxiety in treating paediatric fever. Furthermore, the 
influence of cultural differences needs to be precisely consid-
ered, especially in countries such as Germany, where the 
immigration rates are noteworthy.

CONCLUSION
Even though the majority of parents surveyed in this study 
reported feeling calm and confident in managing fever, there 
are still inconsistences in their knowledge about fever and 
their fever management. It is surprising that even though 
many parents know fever is useful, some do not know what 
temperature is considered as fever. Parents experience 
various levels of anxiety about perceived potential harms of 
fever, for which this study, for the first time, explored the 
reasons in detail. The intention to have one’s child in their 
normal, non- symptomatic status and the intention to prevent 
any harm was correlated with parental anxiety. As parents 
are the important source of monitoring, they need to be 
educated and informed about fever, its benefits, warning 
signs and its management. Cultural background influences 
need to be taken into account in future studies and for inter-
ventions to increase parental knowledge.
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