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Background: There remains public misconception about antibiotic use and resistance. Preschool children are at
particular risk of receiving unnecessary antibiotics because they commonly present in primary care and many
childhood infections are self-limiting.

Objectives: The aim of our study was to explore parents’ perceptions and understanding of antibiotic use and re-
sistance in the context of their young child with an acute respiratory tract infection (RTI) and to explore strategies
parents would find acceptable to minimize antibiotic resistance for their families.

Methods: Semi-structured interviews were conducted with 23 parents of preschool children who recently had
an acute RTI across greater Oxfordshire, UK (2016–17 winter). We explored their beliefs about antibiotics, under-
standing of antibiotic resistance and views on current public antibiotic awareness campaigns at the time.
Thematic analysis was used to analyse the data.

Results: Parents had a sense of optimism and considered their families to be at low risk of antibiotic resistance
because their families were ‘low users’ of antibiotics. Very few parents considered antibiotic resistance as a pos-
sible harm of antibiotics. Parents thought they were acting morally responsibly by following campaign messages.
They wanted future campaigns to have a relevant, accessible message for families about the impact of antibiotic
resistance.

Conclusions: Future communication about the potential impact of unnecessary antibiotic use and antibiotic re-
sistance needs to focus on outcomes that parents of young children can relate to (e.g. infection recurrence) and
in a format that parents will engage with (e.g. face-to-face dissemination at playgroups and parent/child com-
munity events) to make a more informed decision about the risks and benefits of antibiotics for their child.

Introduction

Antibiotic resistance is an important societal health issue. The
main driver for antibiotic resistance is antibiotic use.1,2 Preschool
children are at particular risk of receiving unnecessary antibiotics
for acute respiratory tract infections (RTIs) because they frequently
attend in ambulatory care and many childhood infections are self-
limiting.3,4

Public misconceptions about antibiotic use and resistance per-
sist.5 Many members of the public do not perceive a link between
resistant bacteria and antibiotic use. This is reflected in disappoint-
ing results from national antibiotic awareness campaigns and sur-
veys.6–8 For example, individuals with better knowledge of when
antibiotics should be used still report being able to obtain antibiot-
ics without prescription and self-treat with antibiotics.8

Previous surveys have tried to quantify parental beliefs
about the benefits and harms of antibiotics for children with acute
RTIs.9–15 These quantitative studies with parents of young children
reiterate public misconceptions about antibiotic use for common
self-limiting infections. For example, in one study, although
parents accepted that most RTIs had a self-limiting course, three-
quarters would expect an antibiotic for such a diagnosis.13

Likewise, although the majority of parents were aware that anti-
biotic misuse drives antibiotic resistance, a quarter of parents
would still give their child antibiotics for an upper RTI.13 In addition,
parents appeared to be concerned about specific symptoms, with
earache being a common presentation for which parents expected
antibiotics.10,13 Yet these studies do not explore how parents con-
sider the benefits and harms of antibiotics as they relate to anti-
biotic resistance specifically.
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To date, qualitative studies with parents have centred on
healthcare-seeking behaviour and managing RTIs in children in
the community.5,16–18 A few qualitative studies have specifically
explored parental views of antibiotic resistance.19–23 Of the latter,
studies have all been conducted outside the UK (the USA, Sweden
and Hong Kong). The same misconceptions about antibiotic resist-
ance were evident. For example, in a recent study from the USA,
very few parents expressed any concerns about antibiotic resist-
ance directly affecting their family and reported they would only
become concerned about resistance if their child received antibiot-
ics frequently.23

It is important to understand how parents think about antibiotic
use and the potential significance of antibiotic resistance as it influ-
ences antibiotic use. Such knowledge can inform a bottom-up ap-
proach to improve public campaigns and interventions to help
parents better understand the impact of antibiotic use for their
families.24,25 This study explores parents’ perceptions and under-
standing of antibiotic use and resistance in the context of their
young child with an acute RTI and explores the acceptability of
strategies aimed at parents to reduce unnecessary antibiotic
consumption.

Methods
The PAUSE study used qualitative research methods involving narrative
(i.e. people’s own stories) and semi-structured face-to-face interviews with
parents (or carers) of preschool children (aged 5 or under) across a sub-
region of South-East England (Thames Valley region: Berkshire,
Buckinghamshire and Oxfordshire, 2016–17 winter).

Participants and setting
Parents were recruited using two approaches: through general practices
and community networks. Eight general practices within the Oxfordshire
Clinical Commissioning Group (healthcare services region) were selected to
recruit parents based on their locality (urban versus semi-rural), level of so-
cial deprivation [index of multiple deprivation (IMD) score by practice post-
code] and antibiotic prescriptions per practice list size. Practices were asked
to identify participants during routine consultations with either a GP or
nurse practitioner. Participants were provided with promotional written in-
formation about the study by their health practitioner and asked to contact
the research team directly if they were interested in taking part. We also
recruited through parent baby/toddler groups within Oxfordshire and
through adverts on social media (e.g. Facebook and Mumsnet). The study
researcher contacted local baby/toddler groups listed online (https://www.
oxfordshire.gov.uk/cms/content/toddler-groups) and attended their
groups, inviting participants to participate and/or advertise the study to
their friends and extended family. During these visits, the study researcher
spent between 45 min and 1 h each time inviting participants to the study
and handing out promotional material. All but one group had at least 20
parents or carers in attendance. The study was advertised on social media
for two set periods (November 2016, 1 week; and February 2017, 2 weeks).

Children had to have had a recent acute RTI within the previous
3 months. Parents or carers, aged �18 years, included any primary care-
giver of the child (e.g. parent, adoptive parent or step-parent). We were
interested in three parent groups to capture a variety of experiences of
parents managing their child’s RTI: group 1, parents who did not attend a
healthcare facility (e.g. primary care/walk-in centre/emergency depart-
ment); group 2, those who consulted in primary or ambulatory care and
were not prescribed an antibiotic; and group 3, those who consulted and
were prescribed an antibiotic. A maximum variation, purposive sample of

parents was sought to interview based on age, gender, number of children,
ethnicity and child’s age.26

Interviews
Interviews followed a topic guide, which asked about caring for a child with
an RTI, beliefs about antibiotics, understanding of antibiotic resistance and
views on current public antibiotic awareness campaigns at the time. The
topic guide was informed by Social Cognitive Theory and other theoretical
behaviour change theories,27,28 and existing literature.9,18–22,29,30 The use
of theory ensured that questions asked about likely determinants of parent
behaviour and included questions about parents’ perceptions of attitudes
of significant others (e.g. family and friends) and beliefs about confidence
in carrying out specific behaviours (e.g. self-care of RTI). Participants were
shown an example of a current public health campaign at the time (see the
Supplementary data available at JAC Online). This was before the latest
antibiotic awareness campaign (‘Keep Antibiotics Working’) that was
released in October 2017.

Interviews were conducted by O. V. H. at the participant’s home or other
suitable setting of their preference. Written informed consent was obtained
prior to interview. Interviews were audio-recorded and transcribed verba-
tim. In recognition of their contribution, interviewed participants received a
£20 gift voucher.

Analysis
Transcripts were checked for accuracy against the recording and anony-
mized. Anonymized transcripts were analysed using thematic analysis
aided by specialist software (NVivo version 11) to organize data.31 Constant
comparison was used to compare data across interviews, taking an induct-
ive approach.32 Codes were compared with one another to create catego-
ries, grouping similar codes together. Categories were organized into a
framework to provide themes and subthemes based on 10 coded inter-
views. This coding framework was an iterative process and was applied to
subsequent transcripts. Agreement on themes and subthemes, and coding
was sought between members of the research team, and a sample of 20%
of the transcripts were coded by both O. V. H. and S. T.-C.

Ethics
Ethical approval was obtained from the Health Research Authority, with ref-
erence 16/NW/0779, on 9 November 2016.

Results

A total of 34 eligible parents contacted the researchers to express
interest in being interviewed. Twenty-three parents were inter-
viewed between November 2016 and July 2017. The majority of
participants were mothers, with one child, with an average age of
35 years old (Table 1). Around two-thirds of parents identified
themselves as white British. Most parents were recruited through
parent community groups or through social media advertising;
only one parent was recruited through a GP practice. Following
purposive sampling, around a quarter of parents managed their
child’s acute RTI symptoms at home. The remaining 17 parents
consulted a healthcare professional with their ill child, of which 9
were prescribed an antibiotic. Data saturation was indicated after
18 interviews. We conducted a further five interviews to confirm
this.

Five themes were identified to represent the data (Table 2),
illustrated below with quotations. Although we explored parents’
experiences of managing their child’s RTI and consulting a health
professional as a prelude to our main research objectives, this is an
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area that has been explored extensively in other published re-
search. For the purposes of our main research objectives, emphasis
is given to themes with original findings.

Themes 1 and 2: awareness and understanding of
antibiotic resistance and its potential implications

All parents had heard of antibiotic resistance, although they had
difficulty explaining the term. Some parents correctly understood
that antibiotic resistance comes about when bacteria ‘learn to re-
sist the effects of antibiotics’ (participant 3) or when bacteria mu-
tate and resist the effects of a specific antibiotic. Other parents
misunderstood antibiotic resistance as an individual becoming
resistant to antibiotics. Only a minority of parents linked antibiotic
resistance (or their interpretation thereof) as a potential harm of
antibiotics.

‘But I think maybe if you’re getting [antibiotics] too much,
then you cannot do anything because then you’ve lowered
your resistance.’

(participant 14; group 2, one child)

Parents who had heard of the term were quick to point out that
antibiotic resistance occurs due to inappropriate use. This they
understood to be because of antibiotic overuse, using antibiotics

for inappropriate indications (e.g. viral infections) or not complet-
ing antibiotic courses.

Many parents realized that antibiotic resistance will make com-
mon infections more severe. Yet, parents were divided as to the
likely wider impact of antibiotic resistance. Some felt that the risk
of antibiotic resistance would be the same for everyone, whilst
others perceived that antibiotic resistance would affect vulnerable
populations more (e.g. chronic health problems, the young and
the elderly). Only one parent identified antibiotic resistance as a
community problem because resistant bacteria are transmissible
between humans. However, other parents felt that humans will
overcome antibiotic resistance because of an adaptable immunity.

‘In the long run we probably won’t be [sicker], maybe initially,
but you’ve got a learned immunity. If you give your body a
chance to fight [the infection] then maybe if you get it again
you’ll be able to fight it more quickly, whereas if you’ve always
relied on a drug to do the nitty gritty work for you, your im-
mune system hasn’t had a chance to learn, and maybe that
will be the way it works.’

(participant 2; group 1, three children)

Parents appeared to have a sense of optimism about how antibiot-
ic resistance was likely to affect their family. Most perceived their
own family at low risk because they considered themselves to be

Table 1. Characteristics of parents (n"23)

Participant code Sex Age (years) Child age, boy or girl No. of children
Child’s primary complaint(s)

according to parent Ethnicity

Group 1. Did not attend GP (n"6)

2 female 39 3 years, girl 3 chesty cough white British

7 female 33 21 months, boy 1 cough white British

10 male 36 16 months, girl 1 cough, blocked sinuses white other

17 female 33 6 months, boy 2 cough white British

20 male 33 2 years, girl 1 cough white British

23 female 38 18 months, boy 1 cough white British

Group 2. Attended GP and not prescribed antibiotics (n"8)

3 female 35 2.5 years, girl 1 cough white other

5 female 39 2 years, boy 3 chest infection white British

11 female 33 20 months, boy 1 persistent cough white British

12 female 34 2.5 years, boy 1 persistent cough white other

13 female 33 15 months, girl 1 cough white British

14 female 35 2.5 years, girl 1 cough white other

15 female 36 11 months, boy 4 cough British other

16 female 35 6 months, girl 2 cough white British

Group 3. Attended GP and prescribed antibiotics (n"9)

1 female 36 10 months, boy 1 chesty cough white British

4 female 36 19 months, boy 2 ear infection white British

6 male 40 5 years, girl 1 ear infection white other

8 female 36 3 years, boy 1 tonsillitis, cough white British

9 female 29 4 years, girl 2 ear infection Asian

18 female 37 2 years, boy 3 chest infection white British

19 female 39 3 years, boy 1 chest infection white British

21 female 39 12 months, boy 1 ear infection mixed race

22 female 34 18 months, boy 2 chest infection mixed race
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low users of antibiotics. Others perceived that avoiding stringent
hygiene measures would improve the development of the child’s
microbiome.

‘I would hope that because we try not to take [antibiotics] too
often that perhaps [antibiotic resistance] wouldn’t affect us as
much compared to somebody who took them as a matter of
course every time somebody was poorly.’

(participant 11; group 2, one child)

‘I would say we are relatively low risk. I’m of the school of let
kids eat a bit of mud and don’t blast everything with Dettol
[antiseptic]. I think it’s important that you have your own little
healthy microbiome that helps your immune system function
as well as it can.’

(participant 19; group 3, one child)

Parents recognized that antibiotic resistance might impact on
health services by requiring further interventions to treat infections
or requiring costlier third- and fourth-line antibiotics. Only a few
parents recognized that resistant bacteria might affect routine
hospital procedures.

Yet, some parents thought that the implications of antibiotic re-
sistance, although a possibility, were a problem for the future and
found them difficult to relate to. They thought that society would
identify different ways of treating infections (e.g. discovery of new
drugs).

‘Because it’s not real at the moment, you know, it’s not
affected me [. . .] I haven’t seen it affect anyone that I know,
and I think those sorts of things are still very abstract.’

(participant 3; group 2, one child)

Themes 3 and 4: parents’ views on current antibiotic
awareness campaign materials

Although they found the antibiotic awareness campaign materials
informative, no parent reported seeing these previously (see the

Supplementary data available at JAC Online). One parent recog-
nized that there was contradiction between public health mes-
sages that discuss antibiotics.

‘The problem is that there’s a mixed [public health] message.
[. . .] on the one hand, [for] the vast majority of infections,
you can get well without antibiotics [. . .]. And then, on the
other hand, they’re saying that in the future where we don’t
have antibiotics, people might die. So, how do you balance it?
[. . .] So, if people think [they] can get well without antibiotics,
why should [they] be worried about a world without
antibiotics.’

(participant 8; group 3, one child)

Parents presented themselves and their families as morally re-
sponsible by following public health guidance and medical advice.
When viewing campaign material to reduce antibiotic consump-
tion, most parents were happy to avoid antibiotics for simple ‘low-
level’ symptoms they felt comfortable managing at home.
However, parents slotted campaign messages into their own
framework of what a problematic symptom was.

‘But if they’re crying with pain, like I was [referring to earache],
[. . .] then it’s got to a point where it’s just a bit too much to
handle.’

(participant 17; group 1, two children)

Some perceived themselves as low users of antibiotics by using
antibiotics ‘only when needed’ thereby reducing antibiotic resist-
ance. Other parents were unsure as to how they could reduce anti-
biotic resistance themselves as the problem was part of a ‘much
bigger’ picture and that a collective public effort was needed to use
fewer antibiotics.

‘Don’t take [antibiotics] for things when you don’t need them.’
(participant 16; group 2, two children)

Table 2. Main themes and subthemes

Theme 1. Parents’ understanding of antibiotic resistance

1a. Description and knowledge of antibiotic resistance

1b. Frequent antibiotic use and inappropriate behaviours contribute to antibiotic resistance

Theme 2. Perceived consequences of antibiotic resistance

2a. Implications of antibiotic resistance for patients

2b. Impact of antibiotic resistance on close family

2c. Healthcare implications

Theme 3. Ways to reduce antibiotic resistance in response to campaign materials

3a. Healthy lifestyle choices to reduce antibiotic resistance

3b. Prudent use of antibiotics

Theme 4. Parents’ reflections on current antibiotic awareness materials

4a. Perceived personal relevance of campaigns

4b. Perceptions of enablement of campaign messages

Theme 5. Social responsibility to inform parents about antibiotic resistance

5a. Better communication about antibiotics and resistance, and diagnostic tools during consultations

5b. Better public campaign strategies on antibiotic resistance in terms of content, timing and targeting populations
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Theme 5: social responsibility to inform parents about
antibiotic resistance

Parents were aware that there is a drive for GPs to reduce antibiotic
prescribing, but perceived that GPs often prescribed antibiotics to
be safe. Parents urged clinicians to ‘stick to their guns’. A few
parents wanted more transparent communication about different
treatment strategies available with a clear plan.

‘. . .it would give me more confidence to have a discussion
with a GP around knowing the facts about why [antibiotics]
were being prescribed.’

(participant 4; group 3, two children)

Parents suggested that future stewardship campaigns should tar-
get people when not ill, using a simple relevant message ‘directed’
at families.

‘Aim it more at the patient and their family. Say what implica-
tions it could have for them directly in future. [. . .] Because
you tend to read things like this [leaflet] and easily forget it,
whereas if you realize it may have problems for your children
in future for example, then you do start to worry a bit more,
and it is something you remember.’

(participant 1; group 3, one child)

They also wanted information about when antibiotics were likely
to be needed for common childhood infections and the chances of
speeding up recovery. Interestingly, one parent suggested refocus-
ing campaign messages by moving away from a negative inculpa-
tory tone to a positive one by building up a child’s immune system
with fewer antibiotics.

‘If we saw getting sick as a milestone, not serious [illness], but
mild viral illness and even mild bacterial illnesses, [. . .] if we
saw it as a milestone that our bodies can do [. . ..]. So,
a vaccine is [. . .] like a training programme for your immune
system, whereas an antibiotic is not helping your immune sys-
tem develop [. . .].’

(participant 8; group 3, one child)

Although many parents suggested TV adverts, websites and social
media may be good formats for campaigns, some parents felt
these were impersonal without opportunity for dialogue. Instead,
they proposed face-to-face dissemination at playgroups (e.g.
National Childbirth Trust groups) and other health contact oppor-
tunities (e.g. health visitors).

Discussion

Summary of main findings

Parents had a sense of naive optimism about how antibiotic resist-
ance was likely to affect their family. Very few parents considered
antibiotic resistance as a possible harm of antibiotics. Parents
thought they were acting morally responsibly by following cam-
paign messages and interpreted campaign messages as not need-
ing to do anything differently. They considered their families to be
at low risk of antibiotic resistance because their families were ‘low
users’ of antibiotics. This was regardless of whether they had con-
sulted for their child’s RTI.

Although new campaigns have been launched (‘Keep
Antibiotics Working’) since our study was completed, our findings
confirm that campaigns are not addressing what parents perceive
as ‘low [antibiotic] use’. Parents wanted better public campaign
strategies on antibiotic resistance using a message relevant for
them and their families and that fits into their daily lives. This has
been shown to influence direct personal engagement when imple-
menting health-based behaviour change in other public health
interventions (e.g. hand hygiene at home).33,34 They also sug-
gested more face-to-face communication (e.g. during health visit-
or visits) as a means to deliver more personalized messages,
thereby utilizing existing contact between parents and trusted
sources of health information.

Comparison with existing literature

Although the majority of parents linked antibiotic use and the risk
of antibiotic resistance in general, many did not link their families’
antibiotic consumption as contributing to societal antibiotic resist-
ance, reaffirming findings from previous studies.29,35 Parents saw
their families as ‘low users’ of antibiotics, complementing findings
from a recent study in the USA where parents were not worried
about resistance because their children took antibiotics ‘maybe
twice a year’.23

Parents’ reticence towards antibiotics for their children centred
around the minor side effects of antibiotics and concerns about
antibiotics weakening the immune system, as observed in previous
studies.21,23,36 Yet, some parents were unaware of any side effects
or risk associated with antibiotics, resonating with other findings.5

Very few parents linked antibiotic resistance as a potential harm of
antibiotics. This was regardless of whether parents understood the
term correctly or not. This is in contrast to other studies where
parents’ reluctance to use antibiotics clearly stemmed from their
worries about the development of antibiotic resistance.20,36

However, the findings of those studies may have been influenced
by inclusion of ‘self-proclaimed experts’ and choice of different
qualitative research methods (e.g. computer-assisted telephone
interview survey).20,36

The findings of this study were consistent with other studies
where parents suggested that limiting antibiotic use in (other)
patients and completing antibiotic courses were important to
stem the tide of antibiotic resistance.29,35 Others felt that antibiotic
resistance was ‘much bigger’ (overwhelming) for an individual to
tackle, echoing previous studies.29,35 Yet, parents did not propose
to reduce their own families’ antibiotic use.

Strengths and limitations

To the best of our knowledge, this is the first UK study that specific-
ally focuses on parents’ perceptions of antibiotic resistance, its
relevance for them and the strategies that might work to change
behaviour and reduce antibiotic use for children with acute RTIs.
Employing a bottom-up approach—incorporating parents’ beliefs
and understanding about antibiotics and understanding the driv-
ers for a change in behaviour—is key to inform future behaviour
change interventions. We used multiple recruitment strategies
and sought to recruit participants with a variety of experiences.
However, using three different parent groups did not offer antici-
pated contrasting findings. This may be explained in part because

Parents’ perceptions of antibiotic use and antibiotic resistance JAC

1745



all parents had attended a health professional with their child for
routine consultations and/or had been prescribed an antibiotic at
an earlier time. Our interviews acknowledged and adapted to rele-
vant current media reports in the UK about sepsis campaigns and
sepsis-related child deaths [but prior to the most recent ‘Keep
Antibiotics Working’ UK campaign (winter 2017–18)]. This, how-
ever, did not seem to have unduly influenced parents’ perceptions
about the role of antibiotics or downplayed the risks of antibiotics
and antibiotic resistance.

Interviews may lead participants to give socially desirable
answers. However, parents appeared happy to speak freely about
negative experiences of healthcare and/or when they were unsure
about their own knowledge.37 Although most parents were able to
recall their child’s illness experience in detail, interviews can only
provide insight into parents’ perspectives on past events. Sampling
was biased towards white British mothers. We would have liked to
recruit more parents from deprived backgrounds (e.g. based on
IMD score by practice postcode), fathers, parents under 25 years old
and parents of ethnic minorities. We were disappointed that more
participants were not recruited via GP practices, which may be
explained by our less intensive recruitment strategy (e.g. no face-to-
face explanation of the study by the researcher). We accept that
other opinions may be uncovered if repeated in other parts of the UK.

Implications

Given that parents find it difficult to understand the term ‘antibiotic
resistance’, it is not surprising that they lack any meaningful under-
standing of the impact of antibiotic resistance and antibiotic use
for their families. They do not view antibiotic resistance as person-
ally relevant and interpret campaigns in a way where they do not
have to change their current behaviour. Clinicians therefore have a
role to play in outlining the risks associated with antibiotics includ-
ing antibiotic resistance.

Future antibiotic awareness campaigns need to refocus their
efforts by emphasizing the potential positive impact of using fewer
antibiotics versus using antibiotics. Likewise, although campaigns
are including phrases such as ‘using antibiotics when needed’, this
is not defined. Concurrent national public health campaigns may
have presented conflicting messages for parents about antibiotic
use in children (e.g. sepsis campaigns advocating early detection
and antibiotic administration versus antibiotic awareness cam-
paigns encouraging self-care and promoting the use of fewer
antibiotics).

Public health campaigns around antibiotic stewardship need to
be tailored to reach their intended audiences (e.g. parents) and in
a format that they will engage with, by displaying information
quickly, clearly and reliably. Parents proposed other avenues such
as face-to-face dissemination at playgroups and charities (e.g.
National Childbirth Trust groups) and other health contact oppor-
tunities (e.g. health visitors). Simple, clear and unambiguous ter-
minology such as ‘superbugs’ or ‘drug-resistant infections’ is
needed38 to encourage parent engagement with health messages
coupled with clear consequences of antibiotic resistance that have
personal relevance for parents and their families. Policy makers
should coordinate efforts when introducing concurrent national
public health campaigns to avoid the public misinterpreting health
messages. There also needs to be co-design of future campaign
materials.

Lastly, to facilitate strategies parents would find acceptable to
minimize antibiotic resistance for their children, better evidence on
patient outcomes (e.g. number of common infections/year) is
needed for those children using fewer antibiotics on an individual
(or household) basis and marrying these findings to antibiotic
resistance.

Conclusions

Parents viewed their families as ‘low users’ of antibiotics and there-
fore felt that their families were protected from the impact of anti-
biotic resistance. Parents interpreted antibiotic campaigns as
matching their current behaviour, with no perceived need to change
either their family’s consultation in primary care or their consump-
tion of antibiotics. There are opportunities for campaigns to create
tailored interventions to educate parents and optimize antibiotic
use.

Acknowledgements
The PAUSE study was presented at Society for Academic Primary Care
(SAPC; London, UK, 2018; Abstract 3D.3) and North American Primary
Care Research Group (NAPCRG; Chicago, IL, USA, 2018; Abstract AI44) an-
nual conferences. Through an Antibiotic Research UK travel grant, this
study was also presented at a National Centre for Antimicrobial
Stewardship (NCAS) seminar (Melbourne, Australia, 2018).

We acknowledge: Dan Richards-Doran for designing the PAUSE study
promotional leaflets; and parents and carers who took the time to par-
ticipate in the PAUSE study.

Funding
The PAUSE study is funded by a National Institute for Health Research
(NIHR) School for Primary Care Research (SPCR) grant (reference number:
366). This paper presents independent research funded by the NIHR
SPCR.

O. V. H.’s salary was funded by the ARCHIE (The early use of
Antibiotics for ‘at Risk’ CHildren with InfluEnza) research programme
grant. The ARCHIE research programme is funded by the NIHR’s Applied
Research Programme (Grant Reference RP-PG-1210-12012). The ARCHIE
research programme was not involved in study design, data collection,
analysis or interpretation, report writing or submission for publication.

Transparency declarations
Conflicts of interest: none to declare.

O. V. H. affirms that the manuscript is an honest, accurate and trans-
parent account of the study being reported, that no important aspects of
the study have been omitted and that any discrepancies from the study
as planned have been explained.

Disclaimer
The views expressed are those of the authors and not necessarily those
of the NHS, the NIHR or the Department of Health.

Supplementary data
Supplementary data are available at JAC Online.

Van Hecke et al.

1746

https://academic.oup.com/jac/article-lookup/doi/10.1093/jac/dkz091#supplementary-data


References
1 Costelloe C, Metcalfe C, Lovering A et al. Effect of antibiotic prescribing in
primary care on antimicrobial resistance in individual patients: systematic re-
view and meta-analysis. BMJ 2010; 340: c2096.

2 van Hecke O, Wang K, Lee JJ et al. The implications of antibiotic resistance
for patients’ recovery from common infections in the community: a system-
atic review and meta-analysis. Clin Infect Dis 2017; 65: 371–82.

3 Hippisley-Cox J, Vinogradova Y. Final Report to the NHS Information Centre
and Department of Health. Trends in Consultation Rates in General Practice
1995/1996 to 2008/2009: Analysis of the QResearchVR Database. NHS
Information Centre for Health and Social Care, 2009. https://digital.nhs.uk/
data-and-information/publications/statistical/trends-in-consultation-rates-
in-general-practice/trends-in-consultation-rates-in-general-practice-1995-
2009.

4 Sands R, Shanmugavadivel D, Stephenson T et al. Medical problems pre-
senting to paediatric emergency departments: 10 years on. Emerg Med J
2012; 29: 379–82.

5 Halls A, van’t Hoff C, Little P et al. A qualitative interview study of parents’
perspectives on antibiotic use in children with lower respiratory tract infec-
tions in primary care. BMJ Open 2017; 7: e015701.

6 Huttner B, Goossens H, Verheij T et al. Characteristics and outcomes of
public campaigns aimed at improving the use of antibiotics in outpatients in
high-income countries. Lancet Infect Dis 2010; 10: 17–31.

7 Saam M, Huttner B, Harbarth S. Evaluation of Antibiotic Awareness
Campaigns. Geneva, Switzerland: WHO Collaborating Centre on Patient
Safety, 2017.

8 McNulty CA, Boyle P, Nichols T et al. Don’t wear me out—the public’s know-
ledge of and attitudes to antibiotic use. J Antimicrob Chemother 2007; 59:
727–38.

9 Cantarero-Arevalo L, Hallas MP, Kaae S. Parental knowledge of antibiotic
use in children with respiratory infections: a systematic review. Int J Pharm
Pract 2017; 25: 31–49.

10 Finkelstein JA, Stille CJ, Rifas SSL et al. Watchful waiting for acute otitis
media: are parents and physicians ready? Pediatrics 2005; 115: 1466–73.

11 Kautz-Freimuth S, Redaelli M, Samel C et al. Parental views on acute otitis
media (AOM) and its therapy in children—results of an exploratory survey in
German childcare facilities. BMC Pediatr 2015; 15: 199.

12 Palmer DA, Bauchner H. Parents’ and physicians’ views on antibiotics.
Pediatrics 1997; 99: E6.

13 Panagakou SG, Spyridis N, Papaevangelou V et al. Antibiotic use for upper
respiratory tract infections in children: a cross-sectional survey of knowledge,
attitudes, and practices (KAP) of parents in Greece. BMC Pediatr 2011; 11: 60.

14 Shlomo V, Adi R, Eliezer K. The knowledge and expectations of parents
about the role of antibiotic treatment in upper respiratory tract infection—a
survey among parents attending the primary physician with their sick child.
BMC Fam Pract 2003; 4: 20.

15 Tahtinen PA, Boonacker CW, Rovers MM et al. Parental experiences and
attitudes regarding the management of acute otitis media—a comparative
questionnaire between Finland and The Netherlands. Fam Pract 2009; 26:
488–92.

16 Ingram J, Cabral C, Hay AD et al. Parents’ information needs, self-efficacy
and influences on consulting for childhood respiratory tract infections: a
qualitative study. BMC Fam Pract 2013; 14: 106.

17 Cabral C, Lucas PJ, Ingram J et al. “It’s safer to . . .” parent consulting and
clinician antibiotic prescribing decisions for children with respiratory tract
infections: an analysis across four qualitative studies. Soc Sci Med 2015;
136–137: 156–64.

18 Cabral C, Ingram J, Hay AD et al. “They just say everything’s a virus”—
parent’s judgment of the credibility of clinician communication in primary
care consultations for respiratory tract infections in children: a qualitative
study. Patient Educ Couns 2014; 95: 248–53.

19 Barden LS, Dowell SF, Schwartz B et al. Current attitudes regarding use of
antimicrobial agents: results from physician’s and parents’ focus group dis-
cussions. Clin Pediatr (Phila) 1998; 37: 665–71.

20 Finkelstein JA, Dutta-Linn M, Meyer R et al. Childhood infections, antibiot-
ics, and resistance: what are parents saying now? Clin Pediatr (Phila) 2014; 53:
145–50.

21 Jonsson H, Haraldsson RH. Parents’ perspectives on otitis media and anti-
biotics. A qualitative study. Scand J Prim Health Care 2002; 20: 35–9.

22 Wun YT, Lam TP, Lam KF et al. Antibiotic use: do parents act differently
for their children? Int J Clin Pract 2012; 66: 1197–203.

23 Szymczak JE, Klieger SB, Miller M et al. What parents think about the risks
and benefits of antibiotics for their child’s acute respiratory tract infection.
J Pediatric Infect Dis Soc 2018; 7: 303–9.

24 Bhattacharya A, Hopkins S, Sallis A et al. A process evaluation of the UK-
wide Antibiotic Guardian campaign: developing engagement on antimicro-
bial resistance. J Public Health (Oxf) 2017; 39: e40–7.

25 Ashiru-Oredope D, Hopkins S. Antimicrobial stewardship: English
Surveillance Programme for Antimicrobial Utilization and Resistance
(ESPAUR). J Antimicrob Chemother 2013; 68: 2421–3.

26 Patton MQ. Qualitative Research and Evaluation Methods. 3rd edn.
Thousand Oaks, CA, USA: SAGE, 2002.

27 Bandura A. Social Foundations of Thought & Action: A Social Cognitive
Theory. Englewood Cliffs, NJ, USA: Prentice Hall, 1986.

28 Leventhal H, Leventhal EA, Contrada RJ. Self-regulation, health, and be-
havior: a perceptual-cognitive approach. Psychol Health 1998; 13: 717–33.

29 Brooks L, Shaw A, Sharp D et al. Towards a better understanding of
patients’ perspectives of antibiotic resistance and MRSA: a qualitative study.
Fam Pract 2008; 25: 341–8.

30 Sharma M, Usherwood T. Up close—reasons why parents attend their
general practitioner when their child is sick. Aust Fam Physician 2014; 43:
223–6.

31 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res
Psychol 2006; 3: 77–101.

32 Corbin J, Strauss A. Theoretical Sampling. Basics of Qualitative Research:
Techniques and Procedures for Developing Grounded Theory. London, UK:
SAGE, 2015; 134–51.

33 Little P, Stuart B, Hobbs FD et al. An internet-delivered handwashing inter-
vention to modify influenza-like illness and respiratory infection transmission
(PRIMIT): a primary care randomised trial. Lancet 2015; 386: 1631–9.

34 Yardley L, Miller S, Schlotz W et al. Evaluation of a Web-based interven-
tion to promote hand hygiene: exploratory randomized controlled trial. J Med
Internet Res 2011; 13: e107.

35 McCullough AR, Parekh S, Rathbone J et al. A systematic review of the
public’s knowledge and beliefs about antibiotic resistance. J Antimicrob
Chemother 2016; 71: 27–33.

36 Coxeter PD, Mar CD, Hoffmann TC. Parents’ expectations and experiences
of antibiotics for acute respiratory infections in primary care. Ann Fam Med
2017; 15: 149–54.

37 Bernard HR. Research Methods in Anthropology: Qualitative and
Quantitative Approaches. 3rd edn. Walnut Creek, CA, USA: Alta Mira Press,
2002.

38 Mendelson M, Balasegaram M, Jinks T et al. Antibiotic resistance has a
language problem. Nature 2017; 545: 23–5.

Parents’ perceptions of antibiotic use and antibiotic resistance JAC

1747

https://digital.nhs.uk/data-and-information/publications/statistical/trends-in-consultation-rates-in-general-practice/trends-in-consultation-rates-in-general-practice-1995-2009
https://digital.nhs.uk/data-and-information/publications/statistical/trends-in-consultation-rates-in-general-practice/trends-in-consultation-rates-in-general-practice-1995-2009
https://digital.nhs.uk/data-and-information/publications/statistical/trends-in-consultation-rates-in-general-practice/trends-in-consultation-rates-in-general-practice-1995-2009
https://digital.nhs.uk/data-and-information/publications/statistical/trends-in-consultation-rates-in-general-practice/trends-in-consultation-rates-in-general-practice-1995-2009

