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Abstract

Background: Nearly 40% of parents with children aged 6 to 17 months consult a healthcare professional when
their child has a high temperature. Clinical guidelines recommend temperature measurement in these children, but
little is known about parents’ experiences of and beliefs about temperature measurement. This study aimed to
explore parents’ concerns and beliefs about temperature measurement in children.

Methods: Semi-structured qualitative interviews were conducted from May 2017 to June 2018 with 21 parents of
children aged 4 months to 5.5 years, who were purposively sampled from the METRIC study (a method comparison
study comparing non-contact infrared thermometers to axillary and tympanic thermometers in acutely ill children).
Data analysis followed a thematic approach.

Results: Parents described the importance of being able to detect fever, in particular high fevers, and how this then
influenced their actions. The concept of “accuracy” was valued by parents but the aspects of performance which were
felt to reflect accuracy varied. Parents used numerical values of temperature in four main ways: determining precision
of the thermometer on repeat measures, detecting a “bad” fever, as an indication to administer antipyretics, or
monitoring response to treatment. Family and social networks, the internet, and medical professionals and resources,
were all key sources of advice for parents regarding fever, and guiding thermometer choice.

Conclusions: Temperature measurement in children has diagnostic value but can either empower, or cause anxiety
and practical challenges for parents. This represents an opportunity for both improved communication between
parents and healthcare professionals, and technological development, to support parents to manage febrile illness with
greater confidence in the home.
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Background

“High temperatures” are one of the most commonly
reported symptoms in children under 5 [1]. Nearly 40%
of parents with children aged 6 to 17 months consult a
healthcare professional when their child has a high
temperature [1]. International guidelines commonly
recommend temperature measurement in these children
[2, 3], but little is known about parents’ experiences of
and beliefs about temperature measurement.

Previous research on childhood fever has focussed on
parents’ approach to management [4—6], and experi-
ences of healthcare consultations for this issue [7].
Episodes of fever are concerning for parents [8], seeing a
healthcare professional may provide reassurance [7], and
more reliable advice on self-management strategies is
required [7, 9]. This is echoed in research with primary
care physicians, who feel management of childhood fever
represents a considerable workload, and report disparity
between levels of parental concern and their own
impression of illness severity [10].

However, no studies to date have focussed solely on
the detection of childhood fever, nor explored the role
of technology in temperature measurement. While the
presence of fever is a cause for parental concern [8], it is
important to understand how temperature measurement
itself is seen by parents, why they check their child’s
temperature, and how they interpret the results.
Additionally, with the increasing availability of self-
monitoring technologies at home, as well as the
expanding remote methods for interacting with healthcare
providers (which have become more common during re-
cent unprecedented clinical demands and infection control
restrictions [11]), understanding the role of temperature
measurement technology in both self-management and
interactions with healthcare professionals is crucial.

To address this gap in the literature, this study
employed a qualitative methodology to explore parents’
views and experiences of temperature measurement in
children, using semi-structured interviews.

Methods
The methods used for this study have been described
previously [12, 13] and are summarised below.

Aims, design, recruitment and sampling

The METRIC study [12], a thermometer method
comparison study, recruited 401 acutely unwell children
from general practice consultations in Oxfordshire, UK,
comparing two different non-contact infrared thermom-
eters (NCITs) with axillary and tympanic thermometers
in children aged <5years with acute illness [12]. This
nested qualitative study aimed to explore parents’
feelings about different types of thermometers and their
use, as well as their opinions and experiences of temperature
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measurement in children, and its perceived role, through in-
dividual semi-structured interviews. Research team members
(EM and FAI) purposively sampled parents of children
enrolled in the METRIC study who gave consent to contact,
to achieve maximum variation in gender, age of parent, age
of child, ethnicity, number of children in the household, and
whether their child had had a history of fever during the
episode of presentation to healthcare when they had been
recruited to the METRIC study. This last category was felt to
be important as it could impact the immediacy of their
reflections on temperature measurement and experience
with thermometers, and expectations from healthcare profes-
sionals in this context. These participants were contacted by
telephone to re-discuss their participation in the qualitative
study, and arrange a time that would suit them to conduct
the interview by phone. Researchers continued recruitment
until the core research team agreed data saturation had been
achieved, with no new issues emerging and sufficient
explanation for the categories generated being reached.

Data collection

Researchers conducted semi-structured interviews, fol-
lowing a flexible topic guide developed by the research
team and Patient and Public Involvement (PPI) panel
(Additional file 1). The topic guide was informed by the
aims of the study, the existing literature (primarily
parents’ experiences of childhood fever [4, 5, 7, 8, 14]),
and the expertise of the multidisciplinary research team.
The topic guide evolved in response to emerging themes
and ongoing PPI involvement.

Interviews were conducted by telephone (20) or face-
to-face (1), from May 2017 to June 2018. All participants
gave recorded verbal informed consent.

Two researchers trained in qualitative methodology
conducted the interviews; EM (a female clinical re-
searcher and salaried General Practitioner (GP)) and FAI
(a female research assistant). Consistency and rigour was
ensured by regular discussion between researchers, dis-
cussion with the PPI panel, and review of transcripts and
topic guides by the study team (EM, FAL, GH, MQG).

Interviews lasted an average of 10-15min duration.
Interviews were audio-recorded and transcribed verba-
tim by an external transcription company and checked
for any inconsistencies against the original recording by
the research team.

The study was approved by the South Central — Berkshire
Research Ethics Committee (Ref: 17/SC/0068).

Data analysis

Data were analysed thematically, following Braun and
Clarke’s approach [15], with the assistance of NVivo 11
Qualitative Data Analysis software for data management.
The researchers read and re-read the transcripts to
familiarise themselves with the data, noting initial
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thematic areas, then conducted open coding. Induct-
ive reasoning was used to draw out and identify cat-
egories within the data, which were then refined and
developed into themes. Codes and themes were
checked by two researchers (EM, MG) and inter-
preted in discussion with the wider research team.

Results

65.1% of parent participants in the METRIC study con-
sented to be re-contacted for inclusion in the qualitative
study. Of those re-contacted, only two declined to par-
ticipate at this stage, citing childcare needs (1) and time
since initial study participation being more than 1 week
(1). Demographics of the participants are summarised in
Table 1; Table 2 details individual participant character-
istics. Parents’ views of the individual thermometers, and
ideal device attributes, have been reported previously
[12, 13]; the findings presented here relate only to
parents’ concerns and beliefs about temperature meas-
urement in children.

Table 3 outlines the key themes.

The importance of temperature measurement to parents
Diagnosis of (high) fever

Parents described diagnosing “fever” as important, with
its presence or absence causing concern or reassurance
respectively. Some parents explicitly linked the presence/
absence of a fever in a child to diagnostic value for
clinicians:

“They take the temperature..to know if it was something
viral or a bacteria” (i9).

Table 1 Participant Demographics

Parental characteristics N
Gender Male 6
Female 15
Age 20-30 3
31-40 11
> 40 3
White British Ethnicity Yes 15
No 6
Case characteristics
Age of child <12 months 9
12-24 months 7
> 24 months to 5years 6 months 5
History of fever this episode  Yes 5
No 16
Total no. of children in 1 12
household
2 9
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As well as identifying illness as “febrile” or “not
febrile”, parents agreed that temperature measurement
could identify a “high” fever, which was accepted as
signifying a “bad” or more serious illness, and therefore
important to recognise.

“I know as a first time mum if they feel a bit hot you
think...I need to get the thermometer out and check
the temperature...because obviously a very high
temperature can be very dangerous so the earlier
you catch it the better”. (i2).

Indication for action

Temperature measurement was also important to
parents as an indicator for action — such as giving
antipyretics or seeking medical review.

“l think going over 40 was a key one. So 39.08 I
would probably try and manage that at home, hitting
over 40 I would be going to the emergency room” (i12).

For some parents, measuring their child’s temperature
and detecting a high value appeared to either drive, or val-
idate their need for medical contact to provide reassurance.

“The temperature had been a little over 40.. Ibuprofen
brought it down to 37 or 38..but we still decided to
make an appointment at the doctor just to make sure
that it wasn'’t anything serious..I suppose what I was
expecting from the doctor was probably confirmation
it wasn'’t anything serious and reassurance that what
we were doing was okay” (i10).

Situation-specific value and cost

Many parents interviewed had home thermometers,
from forehead thermometer strips, axillary and tympanic
to NCITs. Some parents described purchasing a therm-
ometer with the arrival of a new baby, often prompted
by family or friends. However, many were triggered to
purchase a thermometer during an episode of acute
illness, with a situation-specific change in how important
they felt accurate temperature measurement was. Several
parents equated the cost of the devices to their perceived
reliability, seeking the reassurance of a more expensive
device for situations where they were more concerned
about their child, and being happier with cheaper
options if they did not feel their child was ill.

“If my children were both well I would probably..
just take the £10 one, but then when your child is
very sick.. I think that I would be more likely to
be willing to part with a lot more money in..an
emergency situation and will go out specifically to
buy one” (i12).
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Table 2 Individual participant characteristics

Page 4 of 9

Interview ID Parental role Age bracket (years) Number of children White British? History of fever this episode
i Father - 2 Yes No
i2 Mother 20-30 1 Yes Yes
i3 Father - 1 Yes No
i4 Mother 31-40 2 Yes No
i5 Mother 20-30 2 Yes No
i6 Mother 31-40 1 Yes No
i7 Mother 31-40 2 Yes No
i8 Mother 31-40 2 Yes No
i9 Mother - 1 No No
i10 Father - 1 Yes Yes
i1 Mother 31-40 1 Yes No
i12 Mother 31-40 2 No Yes
i13 Mother > 40 1 No No
il4 Father 31-40 2 No Yes
i15 Mother 31-40 1 Yes No
i16 Mother 31-40 2 No No
i17 Mother 31-40 1 Yes No
i18 Mother 31-40 1 Yes No
i19 Mother >40 1 Yes No
i20 Father 20-30 1 No Yes
i21 Father >40 1 Yes No

Parents’ use and interpretation of the results

Parents’ use and interpretation of the results focussed on
interpreting the accuracy of the readings, and the
numerical values themselves.

Accuracy of readings

Parental definition of “accuracy” A key emergent
theme was the importance to parents of thermometer

Table 3 Main themes

accuracy. The definition of what they would consider
“accuracy” varied widely. For some, the essential feature
was the ability to detect presence or absence of a fever;
other parents looked for reproducibility of the readings
on repeat testing:

“If I was to take a reading in one ear and then in the
other ear..if that is showing quite a consistent reading..I
think I would feel like it was working correctly” (i7).

Themes

Subthemes

The importance of temperature measurement
to parents

Diagnosis of (high) fever
Indication for action

Situation-specific value and cost

Parents’ use and interpretation of results

Sources of advice

Home use patterns and parental experience

Accuracy of readings
Interpretation of numerical values

Family and social networks
Books and the internet
Medical professionals and resources

Definition of accuracy

Anxiety about usage

Indication for action

Monitoring response to treatment
Thresholds for a “bad” / high fever

Advice about fever
Advice about thermometers and
temperature measurement

Parental factors influencing use of
thermometers

Motivation for healthcare consultations
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However, few had pre-formed ideas about how similar
the numbers themselves would have to be to be “accur-
ate”; some had a rule of thumb they used, but many
were less clear.

“if they’re more than a degree apart then I start
wondering and then I'll do it again” (i10).

“they weren’t too far off each other so I was happy
with the results” (i4).

Anxiety about usage Parents expressed concerns
regarding whether how they used the thermometer
might affect its accuracy:

“I'm never sure if I've put it far enough into her ear
or not far enough in..I'm not confident that I
wouldn’t miss something by not being able to use it

perfectly” (i17).

A common anxiety was that their lack of training or
imperfect usage would lead to inaccurate readings, miss-
ing a fever or illness. This motivated some parents to
seek a medical review, for the reassurance of a health-
care professional confirming the temperature measure-
ment, and highlighting parent’s perception of the crucial
role of temperature measurement in assessing their
child’s illness.

“I have had some times when..I don’t even think it’s
working correctly or I don’t think it’s that accurate
so it is always best to stop to get it checked by the
doctor because they can obviously do it correctly”
(i12).

Interpretation of numerical values
Numerical values of temperature were used in three
further ways by parents.

Indication for action Some parents described using
numerical thresholds as an indication for treatment or
action,

“I think going over 40 was a key one. So yes 39.08 1
would probably try and manage that at home,
hitting over 40 1 would be going to the emergency
room” (i12).

where others used measures like “height” of
temperature or how quickly it had evolved:

“It’'s more seeing the difference...it’s seeing how long
it’s taken her to get up to that temperature and that
sort of thing” (i18).
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Monitoring response to treatment

Most parents described repeating measurements to
monitor response to treatment with antipyretics, looking
for a reduction in temperature, rather than achieving a
particular target.

“if the temperature responds to Paracetamol or
Ibuprofen..if it comes down within half an hour or
so then generally there’s not too much to worry
about but if it doesn’t respond to either of those
two then it could be something more serious”
(i10).

Thresholds for a “bad” fever

Parents who cited a numerical value commonly used 38,
39 or 40 °C (reported by three, four, and five participants
respectively) as their threshold for concern or a “bad”
fever. However, many (especially first-time parents)
reported the challenge of recalling what a “normal”
temperature was:

“In actual fact I can’t even remember it from one
week to the next, so basically every time they have a
fever I have to Google what is actually acceptable
and what is not” (i20).

Some parents found removal of the numbers
altogether, and interpretation of the results by one of the
NCITs (Thermofocus 800), more helpful:

“So the blue one had a smiley face...just kind of
symbols rather than numbers...I much preferred
that because even though I would count myself as
a fairly knowledgeable person, when she’s unwell
I'm a bit stressed 1 can’t then remember what
counts as a temperature” (i6).

Despite the importance placed on the accuracy of
temperature measurement, many parents still described
relying more on their child’s appearance to tell them
whether their child had a “bad” fever:

“I think I go with a general look of how they look to
me and how poorly they look and how they behave.
And then I touch them and if they’re really, really
[hot]...knowing immediately if it is really high fever”
(i16).

Sources of advice

Parents reported seeking advice about thermometers,
and fever when their children were unwell, from three
main sources: family and social networks, the internet,
and medical professionals or United Kingdom National
Health Service (UK NHS) resources.
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Advice about fever

If their child had a fever, many parents first turned to
friends or relatives. This was reported predominately by
first-time parents, who found accessing other experi-
ences of parenting reassuring.

“I would call my mum. Normally my mum would be
the one who will say I really think you ought to take
her to the doctors if it’s something I'm not sure
about. Yeah she’s had three children, she’s also got
six grandchildren so I feel that..she’s got experience
behind her.” (i15).

Many of the parents would also consult the internet
for advice. For some this was an automatic first port of
call, describing the reassurance of using an endorsed,
reliable site like the NHS website. Others described the
internet as something to use only if they were not
seriously concerned, or to help them make decisions
about when to seek medical help.

“Probably initially I would probably consult Dr Google
but if I was really concerned I would call the doctors

surgery.” (i15).

The most commonly reported source of advice for
acute febrile illness was contact with the medical profes-
sion. Around half of parents would call a first point of
contact such as NHS 111 to seek advice, whereas others,
especially first-time parents, would want to contact their
doctor for reassurance.

“If she was to get a fever I would ring 111 or the doctors
to seek advice. And then normally they recommend to
give a bit of Calpol to try and help bring it down but
my first thought would be to ring one of them to see if I
could get advice from them first.” (i18).

There was also an awareness of telephone based
resources as a source of advice, which could both
help them and avoid using valuable NHS resources.

“Well if, if it’s something I can do for her myself.and
they can tell me what to do I find that very helpful.
Because then obviously I'm not just taking her down
to the doctors to waste their time as well as my own
when it can be something that’s easily done at
home.” (i18).

For others, a face-to-face appointment with their GP
would be a secondary step, only if their child was not
improving, or they had a higher level of concern.

While some parents were concerned that their child
might need something other than over-the counter
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treatments or supportive care, other parents were seek-
ing reassurance by seeing the doctor — not necessarily a
concrete diagnosis or prescription.

“I wouldn’t really care too much about the doctor
knowing what was wrong just wanting them to
reassure us it’s nothing major.” (i9).

Advice about thermometers

When seeking advice about which thermometer to use at
home, parents varied between familiarity with what experi-
enced family members used (mainly tympanic thermome-
ters), and a more consumer-based approach. Parents were
primarily looking for internet-based resources, although did
not always find these available or easy to access:

“I looked into this because I wanted to get the right
thermometer..I ended up reading a lot of stuff on the
Braun website and then [ tried finding information on
Which Online..I normally like to try and find some
independent body that’s actually got information..-
people who have got a vested interest in marketing
something seem to be the ones who are providing
the most information. So 1'd like the NHS to have
this sort of information accessible.” (i9).

Parents would have appreciated endorsement of one
device as the “best” one to use. Endorsement was identi-
fied both implicitly, by identifying the models used in
healthcare settings, and explicitly, by seeking recommen-
dations from recognised sources.

“When [he] was first born I went out and bought a
relatively cheap one..and the readings were just rub-
bish..it was obvious he had a temperature and it
wasn’t detecting that.l] went out and I bought the
one that they use in the doctors surgeries and I'm
confident that that is accurate.” (i8).

Home use patterns and parental experience

Parental factors influencing use of thermometers

Several parents identified that their use of thermometers
and temperature checks at home varied with their child’s
age, and that having a thermometer available at home
increased their confidence and frequency of use.

“I think if you have something at home you will have
the tendency to check more often especially when
they’re little, 1 know as a first time mum if you they
feel a bit hot you think...I need to get the thermometer
out and check the temperature..” (i2).

They also described the importance of practicality of
the technology, especially for new parents:
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“I mean I'm not so worried now but when you're a
new parent you just want to know you're not just
giving them medicine for the sake...l just really
wanted to know did they have a fever or not and I
think you're always maybe, not in a panic but you're
not necessarily relaxed so a thermometer that you
can use that basically does it quickly without you
having to think too much about it” (i20).

Motivation for healthcare consultations

Parents described how their response to temperatures
and temperature measurement had changed over time.
In particular, both the age of their child and experience
with second children changed their likelihood of seeking
a medical review:

“l think you just gain more confidence the more
children you have and the older they get.. whereas
if you'd asked me that question when he was 11/
12 months... I would say as soon as I detect a
high temperature I'm at the doctors regardless of
what else is happening.” (i8).

They also mentioned how temperature measuring
devices could impact on healthcare-seeking behaviour,
through features like inbuilt guidance on severity of
fever (colour coding the numerical results), and parental
faith in the devices through medical endorsement.

“It’s good to have a RAG status [Red Amber Green]
on the thermometer.. but that’s quite reassuring
because obviously amber is up to, I've got a feeling
it’s 38 something and then anything I think above
that is red and again that just sort of makes you
feel a bit more reassured let’s try the Calpol route
let’s see how his general behaviour is before we sort
of jump the gun and start calling especially at
weekends, out of hours” (i8).

Discussion

Summary of main findings

In this study we found that parents valued being able to
diagnose fever through temperature measurement,
particularly high fevers, which were regarded as a
marker of more serious illness. They routinely include
temperature measurement when assessing if their child
is unwell, as they have seen in consultations with a
healthcare professional. Parents attach significance both
to the absolute temperature values recorded, and their
change over time and with treatment, as well as inferring
from the readings device accuracy and competency of
their own usage. Parents reported that their frequency of
usage and interpretation of temperatures had changed as
their children got older, and with second or subsequent
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children. They expressed a wish for advice and medical
endorsement regarding both which thermometer to use,
and how to interpret the findings, which would then in-
fluence when and how they sought healthcare profes-
sionals’ input.

Strengths and limitations

To our knowledge this is the first study to specifically
explore parents’ beliefs and concerns regarding
temperature measurement in children. Telephone inter-
views facilitated contact with parents who might not
otherwise have been able to participate due to practical
challenges and childcare commitments. All parents had
been part of the METRIC study and so had recent
concrete experiences of illness in their child and
temperature measurement on which they could reflect
in the interview.

As with all research of this nature, interviews were
restricted to those who agreed to participate, which may
have excluded parents of children who were more
seriously unwell at initial presentation, or selected those
with more interest in temperature measurement in chil-
dren. All participants were from Oxfordshire, and there
was limited ethnic diversity (reflecting the demographics
of this region), but we were able to gain a range of par-
ticipants on other dimensions (Table 1), such as parental
age, and number of children.

Comparison with other literature

Our findings reflect the trend in more recent literature
[4, 16] of parents now engaging with monitoring and as-
sessment of their children, using technology such as
thermometers, alongside their assessment of behaviour
(previously more heavily relied upon [17]), to detect
fever and illness. This may in part be due to the avail-
ability of more affordable thermometers, or the implicit
endorsement of seeing temperature measurement form
part of a clinical assessment. Additionally, with the
increase in telephone triage in primary care, parents are
asked whether they have objectively measured their
child’s temperature, [18, 19] which may suggest to
parents that this is something they should do.

Previous studies have found marked variability in
parents’ numerical definitions of a “fever” [14], with one
study reporting that 63.1% of parents identified tempera-
tures at which they defined fever that were either below
or above the recognised definition of a fever (38 degrees)
[16]. Confusion regarding the threshold for fevers may
be partly due to the variability in national guidance; both
UK National Institute for Health and Care Excellence
(NICE), and World Health Organisation (WHO) guidelines
use thresholds of both 38 and 39 degrees in their recom-
mendations regarding febrile illness in infants [2, 20], while
the American Academy of Pediatrics highlights different
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thresholds for “normal” temperatures with different
methods of thermometry (e.g. rectal, <38°C, versus oral,
<37.2°C) [21]. In our study, while parents’ definitions, and
personal thresholds for concern, still showed significant
variation, there was more marked focus on the concerning
features of a “high” fever and responsiveness of the fever to
time, or medication. This may reflect a greater awareness of
“serious infections”, with the possible contribution of cam-
paigns to increase sepsis awareness in the general public,
alongside a growing evidence base supporting the role of
temperature measurement in identification of severe
infections [22].

A qualitative study of primary care physicians’ experi-
ences of childhood fever in out-of-hours care found that
doctors perceived inability of parents to employ self-
management strategies to increase the number of con-
sultations [7]. However, our data suggest that parents
were generally well informed about self-management
strategies, and keen to attempt to use these at home. Yet
many parents still sought healthcare contact, primarily
seeking reassurance of their diagnosis of a fever, that it
was not a sign of serious illness, or that they were
managing the illness correctly, as has previously been
described [8, 14].

However, our data also show that some parents felt a
clinical review was necessary because of their doubts
about their own measurement methods. Parents seeking
reassurance that they had taken the temperature
correctly identified a need for more guidance in this
area, which could reduce their healthcare contacts. This
corroborates the findings of a systematic audit of infor-
mation in thermometer leaflets, highlighting the lack of
consistent, evidence based information for parents about
fever detection and management [9].

While we found that consultation with professionals
and their own social circles remain key sources of advice
for parents, the first points of contact are changing. In
2007, parents reported that “the internet was not gener-
ally a source of child health information”, with books
being more commonly accessed [5]. This contrasts with
the internet resources, online social networks, and
telephone advice lines reported here. This suggests that
any new resources for parents should be designed to be
accessed across these platforms.

Conclusions

This study highlights an unmet need for medical en-
dorsement regarding the best temperature measurement
devices and improved guidance on their use at home. As
highlighted in this study, for many significant purchases
relating to children or home, there are independent
review sites which provide comparisons of the existing
technology, but no such resources currently exist for
thermometers. Previous studies of parents’ management
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of childhood illnesses identified a context-dependent
interest in medical issues, seeking information only
when their child was ill [23]. While some parents in this
study described seeking information on the best therm-
ometer to buy when preparing for the arrival of a new
baby, many purchased a thermometer during an episode
of acute illness, and demonstrated clear situation-
specific value around the costs and reliability of a therm-
ometer, according to how unwell they felt their child
was.

The findings from this study highlight that home
temperature measurement technology for children has the
potential to significantly impact healthcare contacts in this
context. Recent devices enable visual reinforcement of
fever thresholds through colour coding, feedback on how
the device should be placed or used, and potentially more
precise measurements, which all provide reassurance and
support to parents that they are assessing and managing
their child’s illness appropriately. Such technology pro-
vides the opportunity to support and empower parents
further with the self-management strategies they are
already embracing — and may also improve early detection
(and access to healthcare) for those with serious illness.

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/512875-020-01355-y.

[Additional file 1. ]

Abbreviations

GP: General Practitioner (primary care physician); METRIC: “Measuring
Temperature In Children” Study; NCIT: Non-Contact Infrared Thermometer;
NHS: National Health Service; NICE: National Institute of Health and Care
Excellence; PPI: Patient and Public Involvement; WHO: World Health
Organisation

Acknowledgements

The authors would like to thank the participants of the METRIC study, and
the NIHR Community Healthcare MedTech and In vitro diagnostics Co-
operative Acute Paediatrics and Precision Antimicrobial Prescribing Patient
and Public Involvement group for their valuable input.

Authors’ contributions

GH, EM, MG, FAI, SF, KW, JV and AvdB contributed to the planning of the
study. EM and FAI conducted data collection; EM, FAIl, MG, GH, and GE led
data analysis. All authors contributed to the conduct and reporting of the
work described in this article. GH is responsible for overall content as
guarantor. The corresponding author attests that all listed authors meet
authorship criteria and that no others meeting the criteria have been
omitted. The authors read and approved the final manuscript.

Funding

This project was funded by the HTA Programme 16/45/01. AvDB, GH and GE
were supported by the National Institute for Health Research (NIHR)
Community Healthcare MedTech and In Vitro Diagnostics Co-operative. EM
was supported by an National Institute for Health Research (NIHR) In-Practice
Fellowship and a Wellcome Trust Clinical Doctoral Research Fellowship. The
views expressed are those of the author(s) and not necessarily those of the
NHS, the NIHR or the Department of Health and Social Care.


https://doi.org/10.1186/s12875-020-01355-y
https://doi.org/10.1186/s12875-020-01355-y

Morris et al. BMC Family Practice (2021) 22:9

Availability of data and materials

The datasets generated and analysed during the current study are not
publicly available to avoid any potential for participants to be identified, but
are available from the corresponding author on reasonable request.

Ethics approval and consent to participate

South Central — Berkshire Research Ethics Committee, 17/5C/0068. “Verbal
informed consent to participate in this qualitative study was obtained. A pre-
specified set of standardised statements from a consent form was read out
by the researcher, recorded and transcribed as a record of consent.

This method of obtaining informed consent was used in order to allow for
the interviews to be conducted entirely remotely (by telephone) for the
convenience of the participants, all of whom had young children. The ethics
committee approved this procedure.”

Consent for publication
N/A

Competing interests

All authors declare: no support from any organisation for the submitted
work; no financial relationships with any organisations that might have an
interest in the submitted work in the previous three years, no other
relationships or activities that could appear to have influenced the submitted
work. SF is a member of the National Body Temperature Measurement
Group; this role is not associated with any funding and this group did not
have any influence on the outcomes reported here.

Author details

'Nuffield Department of Primary Care Health Sciences, University of Oxford,
Radcliffe Observatory Quarter, Woodstock Road, Oxford, UK. 2Institute of
Cardiovascular and Medical Sciences, University of Glasgow, 18 Alexandra
Parade, Glasgow G31 2ER, UK. *Academic Centre for Primary Care,
Department of Public Health and Primary Care, KU Leuven, Kapucijnenvoer
33 J, 3000 Leuven, Belgium.

Received: 29 May 2020 Accepted: 16 December 2020
Published online: 07 January 2021

References

1. Hay AD, Heron J, Ness A. The Ast. The prevalence of symptoms and
consultations in pre-school children in the Avon longitudinal study of
parents and children (ALSPAC): a prospective cohort study. Fam Pract. 2005;
22(4):367-74.

2. NICE. Fever in under 5s: assessment and initial management [NG143].
Available from https.//www.nice.org.uk/guidance/ng143/chapter/
Recommendationstithermometers-and-the-detection-of-fever. (Accessed
March 2020). 2019.

3. AAP. American Academy of Pediatrics, “Fever and Your Child". Elk Grove
Village, IL, USA: American Academy of Pediatrics; 2012.

4. Kelly M, McCarthy S, O'Sullivan R, Shiely F, Larkin P, Brenner M, et al. Drivers
for inappropriate fever management in children: a systematic review. Int J
Clin Pharm. 2016;38(4):761-70.

5. Walsh A, Edwards H, Fraser J. Influences on parents' fever management:
beliefs, experiences and information sources. J Clin Nurs. 2007;16(12):
2331-40.

6. Jones CHD, Neill S, Lakhanpaul M, Roland D, Singlehurst-Mooney H,
Thompson M. Information needs of parents for acute childhood illness:
determining ‘what, how, where and when' of safety netting using a
qualitative exploration with parents and clinicians. BMJ Open. 2014;4(1):
€003874.

7. de Bont EG, Loonen N, Hendrix DA, Lepot JM, Dinant GJ, Cals JW.
Childhood fever: a qualitative study on parents' expectations and
experiences during general practice out-of-hours care consultations. BMC
Fam Pract. 2015;16:131.

8. Kai J. What worries parents when their preschool children are acutely ill,
and why: a qualitative study. BMJ. 1996;313(7063):983-6.

9. Hernandez J, Nicholson BD, Thompson M. Assessing the appropriateness of
information on childhood fever in thermometer package leaflets: a
systematic audit of thermometers available in the UK. Br J Gen Pract. 2015;
65(635):e366-€71.

Page 9 of 9

10. de Bont EG, Peetoom KK, Moser A, Francis NA, Dinant GJ, Cals JW.
Childhood fever: a qualitative study on GPs' experiences during out-of-
hours care. Fam Pract. 2015;32(4):449-55.

11. Greenhalgh T, Wherton J, Shaw S, Morrison C. Video consultations for covid-
19. BMJ. 2020;368:m998.

12. Hayward G, Verbakel JY, Ismail FA, Edwards G, Wang K, Fleming S, et al.
Non-contact infrared versus axillary and tympanic thermometers in children
attending primary care: a mixed-methods study of accuracy and
acceptability. Br J Gen Pract. 2020:bjgp20X708845. https://bjgp.org/content/
early/2020/03/23/bjgp20X708845/tab-article-info?versioned=true.

13. Van den Bruel A, Verbakel J, Wang K, Fleming S, Holtman G, Glogowska M,
et al. Non-contact infrared thermometers compared with current
approaches in primary care for children aged 5 years and under: a method
comparison study. 2020;24:53.

14.  Kelly M, Sahm LJ, Shiely F, O'Sullivan R, McGillicuddy A, McCarthy S. Parental
knowledge, attitudes and beliefs regarding fever in children: an interview
study. BMC Public Health. 2016;16:540.

15. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77-101.

16.  Kelly M, Sahm LJ, Shiely F, O'Sullivan R, de Bont EG, Mc Gillicuddy A, et al.
Parental knowledge, attitudes and beliefs on fever: a cross-sectional study in
Ireland. BMJ Open. 2017;7(7):e015684.

17. Urbane UN, Gaidule-Logina D, Gardovska D, Pavare J. Coping with Febrile
lliness in Children: A Qualitative Interview Study of Parents. Proceedings of
the Latvian Academy of Sciences. 2019;73(2):117.

18. Murdoch J, Barnes R, Pooler J, Lattimer V, Fletcher E, Campbell JL. Question
design in nurse-led and GP-led telephone triage for same-day appointment
requests: a comparative investigation. BMJ Open. 2014;4(3):e004515.

19.  Monteny M, Berger MY, van der Wouden JC, Broekman BJ, Koes BW. Triage
of febrile children at a GP cooperative: determinants of a consultation. Br J
Gen Pract. 2008;58(549):242-7.

20.  WHO. World Health Organization, “Pocket book of Hospital Care for Children:
guidelines for the management of Common Childhood llinesses”. 2013.

21, AAP. Healthychildren.org, American Academy of Pediatrics, “Fever and your
baby". https://www.healthychildrenorg/English/health-issues/conditions/
fever/Pages/Fever-and-Your-Babyaspx. Accessed May 2020.

22. Van den Bruel A, Bruyninckx R, Vermeire E, Aerssens P, Aertgeerts B, Buntinx
F. Signs and symptoms in children with a serious infection: a qualitative
study. BMC Fam Pract. 2005;6:36.

23. Lagerlov P, Helseth S, Holager T. Childhood illnesses and the use of
paracetamol (acetaminophen): a qualitative study of parents' management
of common childhood illnesses. Fam Pract. 2003;20(6):717-23.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.nice.org.uk/guidance/ng143/chapter/Recommendations#thermometers-and-the-detection-of-fever
https://www.nice.org.uk/guidance/ng143/chapter/Recommendations#thermometers-and-the-detection-of-fever
https://bjgp.org/content/early/2020/03/23/bjgp20X708845/tab-article-info?versioned=true
https://bjgp.org/content/early/2020/03/23/bjgp20X708845/tab-article-info?versioned=true
http://healthychildren.org
https://www.healthychildrenorg/English/health-issues/conditions/fever/Pages/Fever-and-Your-Babyaspx
https://www.healthychildrenorg/English/health-issues/conditions/fever/Pages/Fever-and-Your-Babyaspx

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Aims, design, recruitment and sampling
	Data collection
	Data analysis

	Results
	The importance of temperature measurement to parents
	Diagnosis of (high) fever
	Indication for action
	Situation-specific value and cost

	Parents’ use and interpretation of the results
	Accuracy of readings
	Interpretation of numerical values
	Monitoring response to treatment
	Thresholds for a “bad” fever

	Sources of advice
	Advice about fever
	Advice about thermometers

	Home use patterns and parental experience
	Parental factors influencing use of thermometers
	Motivation for healthcare consultations


	Discussion
	Summary of main findings
	Strengths and limitations
	Comparison with other literature

	Conclusions
	Supplementary Information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

