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Abstract
Background

Most antibiotic prescribing occurs in primary care, largely in children
under 5 years old, and often inappropriately. This study investigated
knowledge, attitudes and behaviours (KABs) towards common
childhood infections, antibiotic use and antimicrobial resistance
(AMR), among parents of children under 5 years old. The concept of
individual sacrifice (forgoing antibiotics—a selective pressure for AMR)
to mitigate future societal risk of AMR and how the COVID-19
pandemic shaped views were explored.

Methods

This qualitative study included three, one-hour, virtual focus groups
with mothers from parenting networks across inner-city London and
semi-rural England, held mid-pandemic (2020). All had =1 child <5
years old. The Framework Method of analysis was used. Parents’ KABs
towards antibiotic use/AMR formed the primary outcome, with
emphases on their sense of personal agency towards mitigating the
threat of AMR for society, plus how the pandemic influenced views on
infection prevention and care.
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Results

Fourteen mothers (groups of six, four, four) participated, with mixed
ethnicities, education and employment status. Parent perceptions of
their individual child's immediate need for antibiotics outweighed
concerns for any possible future threat of AMR to society. Four key
themes were identified: uncertainty around symptoms; impact of
socio-cultural background on KAB; poor understanding of how
antibiotics/AMR work; and opportunities within the doctor-patient
dialogue to shape mindset around AMR. The pandemic influenced
views across themes.

Conclusion

Parents prioritising their child’s perceived, immediate, individual ‘need’

for antibiotics over any future impact of AMR on society highlights a
continuing need to engage parents in how to mitigate AMR through
appropriate antibiotic use, reducing threat to both their child and
others. Framing point-of-care dialogue around antibiotic use/AMR in
the present (versus future), drawing on pandemic insights and
tailoring according to nuanced socio-cultural influences, may
encourage a greater sense of personal agency towards taking action
to mitigate antibiotic resistance.
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antibiotic*; 'antibiotic resistance'; parent®*; 'focus group'; GP; COVID,
prevention, infection.
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{4784 Amendments from Version 2

We have revised with a couple of citations, clarifications, and corrected some typos. There is nothing new that changes the
meaning of the work.

Any further responses from the reviewers can be found at the end of the article

Introduction
Among the multiple stakeholders tackling the global challenge presented by antimicrobial resistance (AMR), the general
public, including the parents of children aged under 5 years old, the specific population in this study, play a central role.

This study refers specifically to bacterial AMR, but will be referred to as AMR throughout. In the UK, where around 80%
of antibiotic prescribing occurs in primary care, data show that up to 23.1% of such prescriptions are considered
inappropriate by experts.'

Approximately 97% of preschool children consult a doctor at least once, most often for uncomplicated respiratory tract
infections (RTIs) that mostly do not benefit from antibiotics.” This suggests significant scope for improvement in
antibiotic prescribing in this age group.”

UK data from 2013 showed that ‘patient knowledge, beliefs and attitudes may drive excessive antimicrobial use’,
including through patient influence during consultations.” Prior to the COVID-19 pandemic, gains were starting to be
made, with a 13.6% reduction in antibiotic prescribing in England between 2014 and 2018.° However, despite this
progress, inappropriate use/prescribing of antibiotics persists, with data from 2012 to 2017 showing wide variation in
antibiotic prescribing practices of UK primary care clinicians. For example, the rate of antibiotic prescribing varied
between 77.4 and 350.3 per 1000 consultations, while the percentage of repeat antibiotic courses within 30 days ranged
from 13.1% to 34.3%."* This highlights that continued efforts to effectively counter inappropriate antibiotic prescribing

are needed.

The past decade has seen an emphasis on improving antibiotic stewardship alongside public health campaigns to improve
public understanding of AMR.”""" How this has translated into parental knowledge and perceptions around antibiotics/
AMR formed one strand of this study—both generally, and in the light of the COVID-19 pandemic, during which this
study was conducted.

Novel communication methods including the use of personalised, educational patient information leaflets together with
dialogue-oriented, rather than prescription-oriented, approaches have yielded a reduction in both antibiotic prescribing
and reconsultation rates.'”~"*

However, to help optimise the patient-centric nature of this approach, a more nuanced harnessing of the socio-cultural
drivers of knowledge, attitudes and behaviours (KABs) towards antibiotic use and AMR, within the doctor—patient
dialogue around AMR, may impact personal attitudes, social norms and perceived barriers to responsible antibiotic use —
an articulated objective of the UK Government.”'”

With respect to socio-cultural influences on KABs of AMR, this study was conducted in the middle of the most significant
infectious disease pandemic for a century—COVID-19. As such, consideration was given to the influence of the
pandemic on views around infectious disease prevention and management. Although it is notable that the COVID-19
pandemic and AMR, often termed a ‘silent pandemic’ are distinct in the former being requiring an emergency response
from the authorities and the public compared to a much slower, consistent and ongoing response with respect to AMR,
which as a public health crisis shows limited signs of abating.

The fundamental concept of adopting an individual sense of personal agency, for example, foregoing an antibiotic
(for non-serious infections) to help mitigate AMR for future societal benefit provided this study with a novel lens though
which to understand parent perceptions. This is an often-used concept that frames AMR as a humanitarian crisis
potentially leading to 10 million deaths by 2050, but this may precipitate a sense that personal action to avert this
destiny is beyond an individual’s reach, as echoed in another study, with parents, ‘unsure as to how they could reduce

antibiotic resistance themselves as the problem was part of a “much bigger” picture’.'®!”
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This study aimed to obtain a snapshot of the perceptions and behaviours (including parent perceptions of doctor—patient
interactions) around antibiotic use and AMR of parents with respect to their children, and to interpret these through the
novel lenses of both a sense of personal agency towards mitigating the threat of AMR for individual as well as societal
gain, both now and in the future, and, uniquely, within the setting of the COVID-19 pandemic.

Methods

This qualitative study included three focus groups comprised of parents of children aged under 5 years old. Originally
planned as an in-person activity, pandemic restrictions required an amendment to the original NHS Health Research
Authority (HRA) ethical approval (REC number 19/L0O/1820, HRA approval February 2020). The duration of each focus
group protocol was adapted to approximately one hour, deemed optimal for a virtual focus group.'*"”

Participant selection

Participants were recruited using a purposive sampling method. Two easily reachable geographical areas (originally
selected for in-person groups) were chosen providing a mix of inner-city urban (Islington, London; one group), and semi-
rural (Hertfordshire; two groups), as well as diversity in ethnicity, educational attainment and employment status. Leaders
of preschool parenting networks (employees of Islington Borough Council and Hertfordshire Community NHS Trust)
facilitated recruitment through official social networks, for example Facebook groups or weekly meetings, as well as via
parent champions who recruited both directly and through snowball sampling until sufficient numbers were reached. It is
difficult to identify the exact number of participants who were recruited through snowball sampling because some
participants received both information via social media networks and through fellow parent personal contact. Although
snowball sampling helps to recruit people with relevant interests to the research project, it may limit diversity in
demographics and focus group responses.

Participants were provided with participant information sheets and electronic consent forms, along with an email
introducing the study. Author BM answered any questions to ensure fully informed consent was given, and participants
signed and filed the consent forms electronically, and received a £20 voucher for their contribution.

Data collection/topic guide
Parents’ basic demographic data were gathered, including employment status, ethnicity and parity. Participants were
asked to respond in their capacity as parents.

The topic guide listing a priori themes was jointly developed by the researchers, including two with experience in clinical
and public health issues related to antibiotic use/AMR (authors LS and AH). The topic guide was structured to provide a
snapshot of current understanding around antibiotic use, and both the threat felt (if any), and the sense of responsibility
participants held towards their children, and others, in mitigating the emergence and spread of AMR. Topics addressed
infection self-care, antibiotic-seeking KABs, the nature and consequences of AMR including sense of individual agency
in mitigating AMR for societal good, and COVID-19 influence on views towards infection prevention and management.
After piloting by two parents of young children, slight modifications were made to enhance the lay-friendly appeal of
content.

Author BM was the focus group facilitator, and only member of the research team attending the sessions. Secure and
encrypted MS (Microsoft) Teams video conferencing technology was used to collect and record the focus group data. All
participants contributions were transcribed and anonymised.

(See Table 1 for a topic guide summary; see extended data for full topic guide).

Data analysis

Transcripts of the recorded discussions were entered into computer-assisted qualitative data analysis software
(CAQDAS, NVivo Version 12 (RRID:SCR_014802)) to organise the data. Alternative open access software to NVivo
exist for example, Taguette or RDQA, but these were not used in this study.

Qualitative analysis followed the established Framework Method. This entailed a stepwise process of data familiarisa-
tion; mostly inductive analysis consisting of line-by-line coding/sub-coding (using NVivo) and grouping into categories
broadly aligned (but adapted to reflect conceptual relationships between comments) with the a priori topics in the
topic guide, and this effectively created an analytical framework. This was applied across all transcripts to compare
cases (participant comments) both within focus groups and across focus groups until no new codes were generated. This
represented the data saturation i.e. no new concepts that made significant contributions were found in the data and
indicated a good point at which to terminate coding. By charting the data into a ‘framework matrix” comprising codes in
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Table 1. Summary of topic guide questions.?"**

1. Approach to treating iliness (infections) in your child (including the influence of COVID-19 pandemic
on infection prevention and management)
- For which illness/es and symptoms would you seek healthcare professional (HCP)/doctor advice?
- Who and what services have you contacted, e.g. out of hours, walk-in centre?
- Howwould you provide home care, and over the counter advice/treatment (prior to approaching a doctor)?
- Have your children received recommended childhood vaccinations?
- Do you consider vaccination an important preventive measure against infectious disease?
- How has the COVID-19 pandemic influenced your views towards infection prevention and management
including the potential for COVID-19 vaccination (both for you and your children)?
2. Antibiotic use: experience of your child (or you secondarily)
- When did you last see an HCP/clinician in a situation when you thought your child might need an antibiotic
(and either received an antibiotic or not)?
- Have you ever been refused antibiotics and how did that conversation play out between you and the
clinician?
- Does your doctor ever initiate a discussion around the need for antibiotics, and, if so, does s/he refer to the
downsides of antibiotic use, e.g. resistance or other?
- Have you ever sought antibiotics from somewhere other than your GP, and if so, why (e.g. walk-in centre,
out-of-hours centre, NHS111, online)?
- Do you consider that antibiotics can be harmful as well as beneficial? Expand on harms versus benefits.
3. Antibiotic resistance and perceived threat, if any, from AMR
- What do you understand by the term ‘antibiotic resistance’ (AMR)?
- How does antibiotic resistance develop (including any mechanistic understanding)?
- To what extent do you feel personal risk (or risk to your child) from a drug-resistant infection/AMR?
4. Societal consequences of antibiotic resistance and responsibility/agency to mitigate effects
- Doyoubelieve your personal actions towards antibiotic use can influence development of AMR and have an
impact on your/your child's health and that of the wider public in the long-term? (Possible parallel with
potential COVID-19 vaccination to prevent community spread.)
- What are the direct and indirect consequences of AMR for your child as an individual but also for society in
the longer-term?
- People talk about ‘an antibiotic crisis’, what does this mean to you?
- Do you thinkindividual (personal sense of agency) or governments/big organisations should take greatest
responsibility for tackling the threat of AMR?

columns, and cases in rows (see extended data for a table of codes and descriptions, and for an example of the framework
matrix), thematic analysis was conducted. This involved the generation of sub-themes initially, and then key themes
(synthesis across sub-themes). Ultimately, insights (possible unarticulated explanations) were derived from reviewing
the matrix and drawing connections within and between participants and categories to facilitate higher order interpre-
tation, according to a process of thematic analysis.”*°

Coding and themes were checked for consistency and reliability with two co-authors (LS and AH) and to balance any
reflexivity of BM, a mother of young children, in analysis of the data. Such similarity may be considered a bias, butalso a
benefit that may enhance rapport and the richness of data obtained.”’

Consolidated criteria for reporting qualitative research (COREQ) were followed as closely as possible in the reporting of
this research.”® In accordance with these guidelines, lead author BM attended training in both facilitating a focus group
and conducting qualitative data analysis. BM had no relationship with participants prior to the study and the participants
understood the research formed part of BM’s doctoral research.

Patient involvement

Four members of the public (sourced via the Patient and Public Involvement (PPI) facility at University College London
Hospitals (UCLH)) were consulted in designing the topic guide and provided input on content and style of questions, as
well as proofing and testing of the questionnaire used in the actual focus groups.

Results

Data from a total of 14 parents who participated in three virtual focus groups between August and October 2020 were
analysed, with a topic guide adapted from the in-person to the virtual format. The adapted virtual format shortened the
focus group duration and the last section on public health campaigns was insufficiently answered to warrant inclusion.
Two participants dropped out: one due to technical connection issues on the day of the focus group, and one due to a
hospital appointment. One other was a medical doctor and it was decided this potential participant would be too conflicted
to include in this study that sought views from parents who were members of the lay public.
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Most participants (10 out of 14) were aged 30—40 years and White British (nine out of 14); all were female and with at least
A level or equivalent of educational attainment, and all had at least one child under five years. Most (11 out of 14) children
had received antibiotics at least once: eight out of 14 from a GP, and six out of 14 from secondary care or an NHS walk-in
centre (see Table 2).

In accordance with SAGER guidelines for reporting sex and gender information in studies, this study was designed to
recruit parents, without gender discrimination. Only mothers volunteered to join the focus groups. SAGER guidelines are
designed to improve the reporting and inclusion of sex and gender considerations in research publications.

Themes and insights generated

The process of analysis using the Framework Method generated 13 codes, divided into four categories that emerged from
the data (see extended data for a table of descriptions according to categories and codes; and a table of categories aligned
by their codes and sub-codes).

Analysing each transcript according to these codes and selecting verbatim illustrative of them generated insights
including drivers of KABs around AMR. Synthesis across the three focus groups generated four key themes, which
are presented alongside their sub-themes, codes, and categories/a priori topics in Table 3.

Key themes 3 and 4 are most novel, while some aspects of key themes 1 and 2 are relatively new but largely reinforce
findings from other studies. Table 3 shows the relationship of the original a priori topics (from the topic guide) to sub-
themes and key themes (sub-themes and key themes were derived from inductive analysis).

Key theme 1: Uncertainty around the management of symptoms and severity of childhood infection, including
when to consult a GP (possibly for antibiotics), including the influence of the pandemic on views around
prevention and management of infection.

Most parents remarked on their uncertainty about when the severity of their child’s symptoms warranted a doctor
consultation, possibly for antibiotics. Many said they home-managed symptoms for around three days before seeking
medical help. Mothers with older children (compared with first-time mothers) suggested greater confidence in managing
their child’s illness at home for longer.

One mother recalled giving her 10-month old ‘Calpol’ if he had a fever, but if she felt his ‘heart rate was up and he wasn’t
feeding properly’ then she would contact a doctor. (Focus Group (FG)2, participant (p)3)

‘I didn’t take her for a few weeks because I was like, “Oh she’s teething, she’s got a bit of a cold, she’s just gone
back to nursery after lockdown”.” (FG2, p4)

‘As a first-time mum, you’re a little bit more nervous and apprehensive about things, having not done it before.’

(FG2, p3)

Such comments highlight the need for improved public/patient engagement around which symptoms and severity justify
contacting a GP (potentially seeking antibiotics).

Sometimes non-medical pressures are implicated—economic (employment-related) factors were alluded to.

‘It’s a bit selfish but I find it quite hard to get her to the doctor, because you have to take time off work, I've got to
get her out of nursery.’ (FG2, p4)

The COVID-19 pandemic profoundly influenced people’s attitudes and behaviours towards infection prevention and
control, with constant public health messages around handwashing and other SARS-CoV-2 mitigation measures.
Community antibiotic prescriptions fell during this period.”

‘Covid has raised my awareness of infection, and actually, not everything can be treated by antibiotics, and
sometimes, you've just got to ride things out depending on the severity of your child’s illness.” (FG1, p6)

Vaccination, generally, was also raised as a measure to prevent infection and was particularly topical at the time, with
potential COVID-19 vaccinations being debated publicly.

Table 4 lists examples of verbatim relevant to this key theme.

Page 12 of 31



F1000Research 2025, 11:1487 Last updated: 27 JUN 2025

Table 4. Key theme 1 verbatim. Uncertainty in the management of symptoms and severity of childhood infection,
including when to consult a GP (possibly for antibiotics), including the influence of the pandemic on views around
prevention and management of infection.

Uncertainty about when symptoms (and severity) justify GP care, and home management of symptomes.

‘I just check out the NHS website as a first point of call, if I don’t believe that the symptoms appear that serious.’
(FG1, p5)

‘... it’s important to stay healthy, by having a good diet ... I take probiotics - so vitamins, probiotics to avoid
infections as well.” (FG1, p4)

‘With my little one I barely gave him any antibiotics. I've changed my approach I would say. I've been in the UK
for 15 years now.” (FG3, pl)

‘... I have four children, oldest 15, youngest three, so, with something like tonsillitis, they would have to have
antibiotics, but [ would go to the GP’. (FG2, p2)

Another parent misinterpreted messages around AMR and avoided the GP, resulting in her child being
admitted to hospital. She recalled that had she, 'had just taken the antibiotics in the first place then I [her child]
wouldn’t have been'. (FG 2, p1)

Parents were more cautious with their child than themselves (sense of child's vulnerability).

‘... when I was prescribed the [antibiotic] cream for my child I did not hesitate,  was gonna do it."and “... for my
daughter I'd always finish the course.’ (FG3, p4)

Parents who took their child to an out-of-hours/walk-in/femergency centre most often received an antibiotic
prescription.

‘Almost any time I ended up at out-of-hours or A&E, I got antibiotics, even if [ was told they weren’t needed only a
few hours earlier.” (FG1, p3)

‘... we delayed and kept him at home for a while and then went to an out-of-hours [service], and they just instantly
prescribed antibiotics. I think when it’s a chest infection, I'd rather have antibiotics to clear it up, I think because
when it’s something to do with breathing ..." (FG2, pl)

Vaccination to prevent infection was mostly supported.

‘My mum was an anti-vaxxer so I wasn’t vaccinated until  was 18 when I could make the decision myself for that.

As a result of not having those vaccines, I've got cancer-causing HPVs and I need so many checks—I’'m angry
because of that, so, with [daughter’s name], she was going to have every vaccine possible, so she doesn’t have the
same experiences that I've had.” (FG1, p4)

‘I’'m having more fruit and veg, the same for my kids, I'm really not into having a vaccine [with respect to COVID-
19], or having some antibiotics, I know that it wouldn’t resolve the problem, because we don’t know what it is, and
I don’t think they know how to cure it anyway.” (FG3, p1)

The COVID-19 pandemic has heightened concerns about catching infections (SARS-CoV-2 or other).

‘It’s hospital but if I can do anything else before I take them to a place where other sick people go [response to
COVID-19 pandemic discussion], I'll do it.” (FG1, p3)

‘Had he been born outside of Coronavirus times, I probably wouldn’t have been as concerned about him catching
infections ... I wouldn’t have been as worried about it as I am now, and I think that’s the same with antibiotics.’
(FG 3, pl)
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Key theme 2: Background including cultural, social, generational, familial and habitual factors influence KABs
towards antibiotic use/AMR

Subtle and often unarticulated factors, including generational, familial, cultural, habitual, geographical and social, often
influence views towards healthcare, including antibiotic use/AMR, as well as parent/patient expectations from the
doctor—patient consultation.

One mother who grew up in Somalia said they expected to receive medication upon visiting the GP, effectively as a
validation of their illness, ‘be it antibiotic or medicine or anything’.

Another mother said that antibiotics were habitually prescribed in her parent’s home country, France.

¢

. in France when you get sick, it’s antibiotics ... . sometimes if my kids were really, really sick I would buy
medication from France and bring my medication here. My mum, she sends me parcels [with antibiotics].’

(FG3, pl)
Older generations lived in a time when antibiotics were considered a cure-all.
‘I think it’s difficult for the older generation that think that antibiotics are the answer to everything.” (FG3, p4)

A mother from Spain said antibiotics were much more available there than in the UK, and, in her opinion, there was a lack
of universal consensus around antibiotic stewardship.

‘In the UK, antibiotics for urinary tract infections [ UTIs ] require antimicrobial pharmacist approval, ... whereas,
in Spain, they just sort of hand [them] out left, right and centre.” (FG1, p4)

Understanding more about the socio-cultural drivers and experiences underpinning an individual’s KABs towards
antibiotic use may illuminate novel, more nuanced, avenues for formulating and communicating AMR messages.

Certain areas of the UK with greater socio-cultural diversity may benefit most from incorporating a more nuanced and
tailored approach to the doctor—patient dialogue around antibiotics/AMR.

Key theme 3: Greater understanding of how antibiotics work, and how AMR develops, may impact perception of
threat to the individual and society, and consequently individual sense of agency/responsibility towards mitigating
AMR

Overall, lay understanding of how antibiotics and AMR work was mixed but largely limited. Most parents knew that
antibiotics fight bacteria, not viruses, with one mother understanding that antibiotics can be either narrow or broad
spectrum. That antibiotics can target good bacteria too was mentioned. ‘... you don’t know what'’s getting killed basically
... (FG2, p4)

‘It’s a bit like the bug becomes stronger, a bit like we’re seeing with Covid and they’re talking about all these
different strains, and it mutates — AMR, that’s what I understand.” (FG2, p1)

Four participants believed that antibiotic resistance meant the body became tolerant to antibiotics.
‘Your body changes over time, something that worked for you once, might not work for you again.’ (FG1, p5)

The misunderstanding that resistance implies the body becomes tolerant to antibiotics, rather than resistance being a
feature of the infecting bacteria, may be instrumental in the sense of threat individuals perceive from AMR, and may help
to explain why many people see AMR as a threat not associated with them personally, but only with others who use
antibiotics frequently. Four parents commented that the threat of AMR was not very present in their lives today.

‘I think it is on the risk scale but it’s not something that I worry about every day.’ (FG1, p1)

‘I had always thought, like you said, it’s something that will happen in the future or something that’s coming but
it’s not really [here now].” (FG2, p4)

AMR is often framed as one of society’s most serious global humanitarian crises, and, as such, participants were asked
whether they would personally forego an antibiotic now to prevent future widescale AMR adversity for society. Despite
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Table 5. Key theme 3 verbatim. Greater understanding of how antibiotics work, and how AMR develops, may
impact perception of threat to the individual and society, and consequently individual sense of agency/responsibility
towards mitigating AMR.

There was some understanding around how antibiotics work but also a need for further clarification for most
participants.

‘... they inject something, like into the body, in a small amount so then the body can fight against it, something like
this.” (FG3, pl)

‘... some antibiotics can be ... broad spectrum. They will kill more bugs than other ones ..." (FG1, pl)

Inappropriate use of antibiotics relates to animal use as well as human.

“...like the chicken, they always inject with antibiotics, so actually we’re taking them without realising we’re
having antibiotics ... (FG2, p1)

A mixture of confusion and some understanding around how AMR develops

‘... because we’ve been taking the same type of medication it’s not going to have an effect on your body, because
your body knows about this treatment ... when you have taken them frequently, your body can build up a tolerance
to them so they don’t necessarily fight off the bacteria as effectively as they might have done the first time you were
prescribed them.” (FG2, pl)

‘... if your immune system isn’t given the opportunity to work and to attack both the build-up of antigens and
antibodies in your own body, that will mean you are less good at fighting other diseases in the future.” (FG1, p1)

There was some confusion around whether the threat posed by AMR was a real threat today, or a possible
threat for the future.

One parent said she was ‘ferrified’, and that AMR is ‘extremely widespread’. Using the COVID-19 pandemic as a
reference, she added, ‘COVID-19 is bad, but I really am a lot more concerned by AMR’. (FG1, p3)

COVID-19 highlighted to some parents that not all infections have an effective treatment.

‘I think people are a bit more aware of the untreatable diseases and ones that are viruses as opposed to other
infections.’ (FG1, pl)

Threat of a current infection was more real than threat associated with any possible resistant infection in the
future.

One child was ill with a urinary tract infection. “.. it's the lesser of two evils ... I guess you've just got to deal with
what you've got to deal with at the time haven't you?’ (FG2, p4)

‘I’d be more worried about my son than I would be about myself. The way I perceive it is that it’s going to happen
over time, or maybe to me when I'm older.” (FG3, p3)

‘I’ve lived so much in a bubble where antibiotics have cured everything, for me personally, and people I know, I've
not really thought about it.” (FG2, p1)

‘I do look at it as more of a personal problem with individual bacterial resistance rather than being a kind of; do it
for the community, so I take it as a personal kind of thing for me and my son.” (FG2, p3)

Many did not consider AMR a real and current danger. Some parents believe science will find an answer.

‘It’s not really crossed my mind that there wouldn’t be a solution to a bacterial infection.” (FG2, p1)
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some parents recognising this, all parents said that the immediate threat of infection to their individual child’s health took
priority and that they would seek antibiotics if it promised to help their child.

‘Do I really want him to become antibiotic resistant? But equally I don’t want him to get infections.” (FG2, p1)

Parents reflected on securing a future free of AMR and the benefit it offered to their child in preference to society.
Together, these comments suggest that focusing on benefit to the individual rather than society would potentially resonate
more with parents.

Two parents highlighted that the lack of an effective treatment for COVID-19 (summer 2020) echoed the nature of AMR,
whereby antibiotics are ineffective against infection.

‘There’s a bit more awareness that not all illnesses have a definitive treatment, and that antibiotics are [not] the
cure-all as some people believe.” (FG1, pl)

The mitigation measures taken by individuals to reduce societal spread of COVID-19, e.g. vaccination, isolation, masks
and social-distancing, reflect the narrative pertaining to AMR where individual action now (foregoing an antibiotic) helps
to avoid future adverse effects for society (emergence of AMR later).

Most parents said they would have a COVID-19 vaccination, when they became available. Of note, the groups were held
mid-pandemic and the threat of COVID-19 felt real, such that the risk of future adversity (COVID-19) was considered
serious enough to warrant the small inconvenience and/or discomfort of vaccination. By extension, this might highlight
the value of imparting knowledge about the real and immediate threat of AMR and how to avert it when people are primed
to receive such information, for example, at the point of care, when parents consult a GP with a sick child.

Table 5 lists examples of verbatim relevant to this key theme.

Key theme 4. Strength of the doctor—patient dialogue serves as an opportunity to effect change in KABs relating to
antibiotics/AMR at the point-of-care.

Participant comments in this study indicate that the primary care consultation setting is conducive to a constructive
interaction around the risks and benefits of antibiotics and AMR.'>"'* As such, these data both add value to, and reflect,
prior reports of antibiotic stewardship leading to a reduction in antibiotic prescribing in primary care over recent years
(excepting anomalies related to pandemic prescribing).>”" Such constructive dialogues nurture improved GP (general
practitioner)-patient trust and enhanced compliance, potentially reaping short and longer-term benefit.

‘Now they are clearer when they say it, so I trust my GP.” (FG3, p1)

That clinicians have a valuable role to play in alleviating misunderstanding around antibiotics, and AMR was widely
accepted by parents, most of whom said that they followed the doctor’s advice on antibiotic use.

‘If they think it [an antibiotic] ‘s needed they will prescribe them, so I tend to go on what they say with babies.’

(FG2, p1)

GP-led antibiotic stewardship efforts and education of specific knowledge at the point-of-care was important to
participants.

‘My first thought would be if a doctor says, “We can get through this without antibiotics”, then that would be my
preference. I rely on their opinion.” (FG2, p3)

However, one parent noted that the differing opinions of doctors within practices can be confusing, emphasising the
importance of consistency across healthcare points of contact with patients.

‘It was just that conflicting advice of, if one doctor ... [prescribes it] but then a second doctor [says] ... they
wouldn’t have prescribed it ..." (FG2, p3)

Another mother’s comment illustrated how a parent’s instinct about their child sits alongside, and possibly carries equal
weight to, a GP’s advice, reinforcing the need to move beyond a more conventional telling or provision of advice by
doctor to patient, to the holding of a constructive two-way exchange. A more nuanced dialogue around antibiotics
use/AMR may better address any barriers to adopting a mindset where antibiotic use reflects concerns around AMR.
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‘For my son, I know him better than any doctor does.’ (FG2, p3)

Together with key theme 2 (socio-cultural influences on KABs), the doctor—patient consultation setting may be optimised
with a more personalised approach to facilitating and addressing any barriers to appropriate antibiotic use/AMR.

Discussion

A central concept underpinning this study is the taking of action (foregoing an antibiotic for a non-serious infection) at by
an individual to mitigate the threat posed by AMR to society — projected at around 10 million deaths from AMR by 2050 if
no action is taken (2016 UK AMR Review). Data from 2019, estimate nearly 5 million deaths associated with bacterial
AMR, including 1-27 million deaths attributable to bacterial AMR.”' However, evidence from this study suggests that,
despite parents acknowledging AMR as a possible future problem for society (including for their child), the threat is not
considered real or relevant enough to justify the sacrifice of their child foregoing antibiotics, and the immediate need to
seek medical help/antibiotics is the overriding concern. This, in itself, is not entirely surprising, but it does serve to
highlight that framing messages around antibiotics/ AMR in terms of risks and benefits to their individual child now,
versus risks and benefits to society in the future, may resonate more with parents and possibly the wider public too.

This trade-off between individual versus societal benefit is reflective of the dynamics that sometimes underpin attitudes
towards COVID-19 vaccination, the benefit of which is often more apparent at a population level, especially in younger
people (<40-50 years) who are at lower risk of severe disease.’ At the time of the study, such vaccinations were not
publicly available, but they were widely discussed, including risks and benefits to individuals and society. In effect, the
COVID-19 pandemic may have attuned collective thinking around the concept of individual versus societal benefit with
regards to widescale health. Few members of today’s UK population have previously had to make the personal sacrifices
that they did during the pandemic, e.g. isolating or restricting socialising to primarily benefit population health. As
remarked upon by participants, the early months of the COVID-19 pandemic also highlighted the lack of effective
treatment, a scenario paralleled by attempts to manage a (multi-) drug-resistant infection.

Our study also reinforces that the fundamental misunderstandings relating to the biological basis of AMR persist among
parents and may partially explain the finding that most parents do not perceive the relevance or benefit of harnessing a
personal sense of responsibility towards mitigating AMR..***

Finally, insights on the socio-cultural drivers of KABs around AMR are notable and suggest a more personalised doctor—
patient dialogue around AMR may be more constructive. A 2018 WHO survey of antibiotic awareness campaigns
showed that, to make further progress, campaigns should move towards locally adapted communication. Just as public
health campaigns need to localise, so patient communication at the consultation level needs to be tailored to the
individual.™*

Our data build on those already published on public perceptions of antibiotic use and AMR,** and will inform future
research on how to enhance the relevance and impact of such communication for both society and individuals in their
relationship with antibiotics.

Comparison with existing literature
Addressing the topic of parental KABs around antibiotic use and AMR through the concept of individual agency to avert
AMR is novel but notably builds on a growing body of relevant, associated literature.

Similar to our findings, another recent study observed that, ‘parents found it difficult to interpret symptoms and signs’,
and, °[...]need better information and support to manage their child’s illness at home’, adding further emphasis to the
continuing need for intervention in this respect.” Likewise, the perceived vulnerability of children, has been documented
elsewhere.”

Previous studies with families attest to long-held misunderstandings about AMR, for example, parents perceiving that
they are at low risk because they infrequently use antibiotics, and that the ‘body becomes immune to them [antibi-
otics]”.”"” Our study reinforces that such misunderstandings persist and suggests that more novel and potentially more
effective means of engagement are needed.

A 2016 study noted the complexity of the doctor—patient interaction and ‘interplay of care seeking’.’® Our study
reinforces and importantly builds on this by noting the nuances of parental background influences on KABs, suggesting
that recognising, for example, ethnic, generational and country-of-origin differences may enhance the effectiveness of the
doctor—patient dialogue.
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Prior studies have referred to the benefits of the point-of-care setting to optimise AMR engagement, but more research is
needed on how this may manifest in practice.'”~'*'"*"-* Pointedly, Cabral’s 2016 study concluded the need for
interventions that reduce antibiotic prescribing ‘to address within-consultation communication, prescribing behaviour,
and lay beliefs simultaneously’.”” Our study advances this with specific aspects of ‘how’ such point-of-care conversa-
tions may be approached. For example, focus on the risks and benefits to the individual of judicious antibiotic us, but with
an emphasis on tailoring the conversation to the individual’s immediate situation may be more impactful.

Strengths and limitations

Participant recruitment comprised a broad cross-section of parents from South-East England, which provided a rich
demographic diversity due to this area having a high population density, of widely variable backgrounds, across both
urban and semi-rural settings. However, there may have been some selection bias, with most parents having very good
levels of education and employment, which is largely unrepresentative of the general UK population.

Pandemic restrictions means the virtual (at-home) setting may be viewed as both a strength and a limitation. The format
facilitated attendance by parents whose childcare commitments might have prevented attendance at an in-person group.
However, this also led to some unavoidable parenting distractions.

Participant numbers were small, and it is not possible to draw generalised conclusions based on the comments of only

14 participants. However, by understanding the specific characteristics and scenarios of participants of this focus group it

is possible to draw comparison — through specific similarities and differences - with other participant groups and
. 39

scenarios.

The virtual format also meant the group was shorter in duration, and that the interactions between group members were
less natural than an in-person group. In addition, resource constraints and the virtual format meant non-verbal group
dynamics could not be recorded.

Conclusions

These observations, in combination with a public engaged with the risks of infectious disease by the COVID-19
pandemic, suggest that clinicians and policymakers may frame messages around antibiotic use/AMR with an emphasis
on the here and now (ideally delivered at the point-of-care), and drawing on relevance to their individual child at the
present time, rather than referring to the impact of the future possibility of AMR for society. Tailor-making messages that
are real and relevant to the individual would also benefit from a more nuanced approach that recognises the influence of an
individual’s multi-faceted socio-cultural background. Table 6 provides conclusions and recommendations based on this
study.

Table 6. Conclusions and recommendations.

Conclusion

1. Parents feel their child’s immediate medical needs
are more important than longer-term societal ones,
and any distant threat of future AMR.

2. Parents feel that GP-led antibiotic stewardship and
efforts to communicate around antibiotic use/AMR
yield benefit and should be optimised.

3. Continuing need to educate on how antibiotics work,
and on how AMR develops. Many parents
misunderstand and think that AMR only affects people
who overuse them.

4. Lack of clarity among patients about when, and with
which symptoms to seek professional medical help.

5. Measures to mitigate spread of coronavirus have
primed public KABs around taking action now to
prevent harm to wider society, e.g. vaccination.

Recommendation

Frame AMR in the here and now, primarily on risk/
benefit of antibiotic use/AMR for the individual.
Clinicians should draw on nuanced socio-cultural
influences that impact patient decision-making.

Reinforce doctor-led, point-of-care discussions around
AMR, during consultation with a symptomatic child.

Clarify any misunderstanding about antibiotic and
AMR mechanisms at the point-of-care.

Provide clearer information on which symptoms and
severity warrant medical help.

Draw on the experience of vaccination and mitigation
measures during the pandemic where people
recognise a health threat if preventative actions are
not taken in the present to preserve everyone’s future
health.
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Novel insights on how the pandemic has shaped participant views of infections, antibiotics and AMR illustrate how
tapping into an individual’s sense of immediate need including risks and benefits of antibiotics may better resonate (and
possibly motivate too) with concepts such as foregoing an antibiotic to benefit both the individual and society, in a similar
way to most individuals undergoing COVID vaccination to benefit not only themselves, but also, possibly more so, those
people around them. Effectively, AMR messaging needs to leverage individual benefit to maximise societal gain. It may
also draw on the concept that healthcare does not always have an effective treatment, as seen with management of COVID
and with AMR.

Future research may investigate how to draw on these findings of individualisation and contextualisation, as well as
timing and setting to both improve understanding and tailor meaningful communication that resonates with the parents of
young children and the public more widely, to optimise parental sense of agency towards mitigating the threat of AMR.
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Data availability

Underlying data

Open Science Framework (OSF): Underlying data for ‘Sense of personal agency towards mitigating the threat of
antibiotic resistance: a focus group study with parents of children under-5 years, conducted mid-pandemic’. https://doi.
org/10.17605/0SF.I0/VN3X5.4

The project contains the following underlying data:

ED 1: Topic guide (full version).

ED 2: Table of descriptions according to categories and codes.

ED 3: Categories and their codes (and sub-codes).

ED 4: Example of the framework matrix for category 4: Consequences of antibiotic resistance.

ED 5: Study Protocol.

ED 6: COREQ guidelines checklist

Data are available under the terms of the Creative Commons Zero “No rights reserved” data waiver (CCO 1.0 Public
domain dedication).
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Many thanks for this small but excellent qualitative study.

As a paediatric infectious disease specialist who has dealt with these kinds of questions for more
than 25 years, I would just like to add one thought. I do not understand how we can justify the
decision against antibiotic treatment as a 'sacrifice' for the sake of future generations (to reduce
the threat of antibiotic resistance).

This would only be the case if we decided not to treat a bacterial infection in a child with
antibiotics, even though they definitely need them.

In reality, most children, particularly the younger ones, receive antibiotics without good reason
due to diagnostic uncertainty, 'just for safety' or because the attending physicians complain that
they do not have enough time to explain why antibiotics are not needed in this particular case.
Freeing children from antibiotic overuse and injudicious antibiotic treatment is not a sacrifice, but
a blessing.

In this regard, I wonder how we (the experts) can come to the conclusion, that parents of infants
should reject any antibiotic treatment, which is recommended by their family physician. As the
authors stated, more should be done to explain the judicious use of antibiotics to parents, but the
main problem remains at our side of the eqation.
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The manuscript by McCall et al., entitled “Sense of personal agency towards mitigating the threat
of antibiotic resistance: a focus group study with parents of children under 5 years old, conducted
mid-pandemic” examines the knowledge, attitudes, and behaviors of parents regarding
antibiotic use and antimicrobial resistance (AMR), particularly for their young children.
Conducted through virtual focus groups with mothers in England during the COVID-19
pandemic, the study explored their understanding of antibiotics and AMR, their sense of personal
responsibility in mitigating AMR, and how the pandemic influenced their views on infection
control. The findings indicate that parents often prioritized their child's immediate health
needs over the future societal threat of AMR. The study highlights the importance of tailored
communication between doctors and parents at the point of care to improve understanding and
promote appropriate antibiotic use, suggesting that framing the message around individual
benefits may be more effective. Addressing the following several major and minor comments will
strengthen the publication.

Major comments and recommendations:

-Several sentences and paragraphs are very consuming and unnecessarily complex. Please
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simplify. For example,

- Prior studies have referred to the benefits of the point-of-care setting to optimise AMR
engagement, but more research is needed on how this may manifest in practice.12-14,17,36,37
Pointedly, Cabral's 2016 study concluded the need for interventions that reduce antibiotic
prescribing ‘to address within-consultation communication, prescribing behaviour,

and lay beliefs simultaneously’.36 Our study advances this with specific aspects of ‘how’ these
within-consultation communication and lay beliefs may be approached and leveraged to further
shape mindset towards antibiotic use/AMR, for example, focus on the risks and benefits to the
individual of judicious antibiotic use. It also suggests that making this within-consultation
communication more real and relevant to the individual's immediate situation may be more
impactful. - this whole paragraph is very confusing.

-“Participant numbers were small, and it is not possible to draw generalised conclusions based on
the comments of only 14 participants, but insights would draw strength in combination with
findings from other studies, with our findings reinforcing and building upon prior findings.” - also
very confusing.

- Using the term parents when only mothers were interviewed is incorrect. Parents should be
changed to mothers.

- “Alternative open access software to NVivo exist for example, Taguette or RDQA, but these were
not used in this study.” - This information seems irrelevant and can be removed.

Minor comments:

-Side-oriented tables are difficult to read.

-Table 2: under “Demographic characteristic (number participants)”, “Number of parents with
children < or < and >5 years old(n)” should be < or < and =5 years old(n)

-It would be helpful if the authors add the description of “thematic analysis” such as: being a six-
phase process: familiarizing yourself with the data, coding, generating initial themes, reviewing
themes, defining and naming themes, and producing the report.

-Change GPpatient to “GP/patient” or GP-patient.” GP is also not defined. What is GP?

-“A central concept underpinning this study is the taking of action (foregoing an antibiotic for a
non-serious infection) at by an individual to mitigate the threat posed by AMR to society..." -
Remove “at” after parentheses.

- MS Teams - write out Microsoft

- COVID-19 pandemic should be used throughout for consistency, not COVID.

-“ This trade-off between individual versus societal benefit is reflective of the dynamics that
sometimes underpin attitudes towards COVID-19 vaccination, the benefit of which is often more
apparent at a population level, especially in younger people (<40-50 years) who are at lower risk
of severe disease.” - this needs a citation

-The authors tend to directly quote cited literature. Please paraphrase rather than quote.

-The manuscript mentions three times that BM is a mother of your children. This information is
unnecessary repetitive.

-“In the UK, where around 80% of antibiotic prescribing occurs in primary care.” is not a sentence
On page 4, the word computer does not need to be capitalized. “Transcripts of the recorded
discussions were entered into Computer-assisted qualitative data analysis software (CAQDAS,
NVivo Version 12 (RRID:SCR_014802)) to organise the data.”

Discussion: Paragraph 4, final sentence: please remove “so”
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-Briefly explain what are SAGER guidelines and provide a reference.

-“However, despite this progress, inappropriate use/prescribing of antibiotics persists, with data
from 2012 to 2017 showing wide variation in antibiotic prescribing practices of UK primary care
clinicians. For example, the rate of antibiotic prescribing varied between 77.4 and 350.3 per 1000
consultations, while the percentage of repeat antibiotic courses within 30 days ranged from 13.1%
to 34.3%" Citation needed.

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Antimicrobial resistance, non-traditional antimicrobial therapies, AMR
education

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to state that I do not consider it to be of an acceptable scientific standard, for
reasons outlined above.
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Reviewer Report 06 February 2025

https://doi.org/10.5256/f1000research.141151.r360546

© 2025 Vu H. This is an open access peer review report distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

? Huong Vu

T Oxford University Clinical Research Unit, Hanoi, Vietnam
2 Oxford University Clinical Research Unit, Hanoi, Vietnam
3 Oxford University Clinical Research Unit, Hanoi, Vietnam

The study examines KABs in relation to antibiotic use and AMR among parents of children <5 y.o.
and identifies the relevance of COVID-19 pandemic experience and impact in the issue of AMR,
using qualitative research. The manuscript can be improved in the following aspects:

1. The suggestion to draw on the experience of vaccination and mitigation measures during
COVID-19 pandemic to the issue to AMR is relevant. However, the authors need to discuss/
elaborate on further the potential challenges associated with the AMR issue in comparison
with COVID-19. Particularly, AMR is a silent pandemic - unlike COVID-19, and the
consequences of AMR on society appear to take a much longer time to occur. In addition,
did the authors directly ask the participants if/how the lessons learnt from COVID-19 control
could be applied to AMR? There seems to be a lack of direct reference to the participants’
discussion quoted in the manuscript. If this was not asked directly to the participants, but
inferred from the authors’ point of view - this should be made clear.

2. Introduction: 2nd paragraph - “antibiotic resistance” should be “AMR” for consistency
throughout? 4th paragraph - mentioning the “2022 data showing wide variation across
practices”, please summarize what are the variations.

3. Introduction: Last paragraph - mentioning “This study aimed to obtain a snapshot of the
perceptions and behaviours...", here the authors mentioned “perceptions” instead of
“knowledge, attitudes” as described in the rest of the document. Why such a difference?
What were considered “perceptions” as compared to “knowledge, attitudes” in this study?

4. Methods: please indicate how many participants were recruited through snowball sampling
and how this can influence the data collected; can snowball sampling generate a sample
size with more similar participants with similar viewpoints and experience?

5. Methods: the authors mentioned “piloting by two parents”, who were they? Were they
included in the study sample size? Were they included in the protocol approved by ethics
committee?

6. Data analysis: the authors mentioned about “alternative open access software to NVivo exist
for example, Taguette or RDQA", did the authors also use these alternatives and what were
the added values?

7. Data analysis: “data saturation point” was mentioned; but how this was determined? What
did the authors do when “no new codes were generated”? Did this mean the sample size
(individual participants and groups) was somehow influenced when the saturation point
was reached? The sentence was not clear.
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8. Results: Please specify clearly if the 2 participants dropped out and 1 other- “a medical
doctor”, “conflicted”- included in the total sample size of 14 parents participating the 3
groups.

9. Table 3: The subthemes were sometimes not clear, it would be better if each of the
subthemes were made with a clear meaning. I understand that this could be due to the fact
that each subtheme was a summary of the content but in some cases these were not clear
what the authors wanted to summarize specifically. Eg. “specific or broad spectrum”,
“cultural shift (or not)”, “More pressing problems in the world”, “misuse - overuse”..., these
were not clear, and some undefined words such as “ABX".

" ou " ou "ou

10. Results: Use of the words such as “sometimes”, “some”, “most”, “relatively common"...
should be more specific by specifying how many of the participants stating a particular
result. There were only 14 participants, which makes it less convincing when using the
above words when describing the results.

11. Discussion - 15t sentence is not clear, and the reference of the 2016's review is no longer
updated, suggest to rewrite and use more updated references.

Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.
Reviewer Expertise: Antimicrobial stewardship, antimicrobial resistance, implementation science

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Author Response 12 Feb 2025
Becky MccCall
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Point1. I've added in comment about COVID-19 being an emergency pandemic versus AMR
being a 'silent pandemic'. Participants were not directly asked about 'potential challenges
associated with the AMR issue in comparison with COVID-19', it was inferred after responses
to questions about their approach to infection prevention and control. This question was
asked during the pandemic.

2."antibiotic resistance” should be “AMR"” - an explanation has been given noting that this
study refers to bacterial AMR and that this will be referred to as AMR going forward
throughout the article. Added data on inappropriate prescribing practices: '...with data
from 2012 to 2017 showing wide variation in antibiotic prescribing practices of UK primary
care clinicians. For example, the rate of antibiotic prescribing varied between 77.4 and 350.3
per 1000 consultations, while the percentage of repeat antibiotic courses within 30 days
ranged from 13.1% to 34.3%. This highlights that continued efforts to effectively counter
inappropriate antibiotic prescribing are needed. 7+ &

3. The terms perceptions, knowledge, attitude, and beliefs all relate to how individuals
interpret and respond to a health issue e.g. AMR. Perceptions relate to subjective
impressions and meanings including sensory and cognitive interpretations; knowledge is
the most different in that it refers to factual understanding (objective and information-
based) of the issue e.g. AMR/antibiotics (I will add 'Knowledge' to the copy); attitude tends
to relate to evaluation or emotional response to the issue -positive or negative so this is
subjective and relates to affective interpretation; belief is more deeply held than an attitude
and is cognitive but subjective in origin and usually based on personal, societal, or cultural
interpretations. Perceptions is therefore an overarching term that approximates to
attitudes and beliefs but by adding the work 'knowledge' to the copy it should clarify the
reviewer comment.

4. Explanation about snowballing and its limitations has been added to the copy.

5. Parents who piloted the questionnaire were sourced via the university hospital
's(UCL?UCLH) Patient and Public Involvement facility. Four previous patients some of whom
were parents were included in designing and piloting the questionnaire. This was included
in the ethics consent forms. Two other parents answered questions to help the author
assess lay comprehension of the questions .These 2 were not included in the ethics form
but their input was valuable.

6. Upon advice of qualitative researchers, I just mention others exist so as not appear
promotional with respect to one analysis software.

7. Text added: 'This represented the data saturation i.e. no new concepts that made
significant contributions were found in the data and indicated a good point at which to
terminate coding.'

8. Clarified with text added to the copy that clarifies that data were analysed from 14
participants not including those people who dropped out - they did not participate in the
actual focus group and therefore did not provide any data for analysis.
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9. Clarified in the text eg 'pressing' change to important; simple examples given for misuse
and overuse. See text.

10. Removed the phrases and word 'relatively common ' and 'some’. Replaced with 'four’

11. Updated. New reference added Antimicrobial Resistance Collaborators. Global burden of
bacterial antimicrobial resistance in 2019: a systematic analysis. Lancet. 2022 Feb
12;399(10325):629-655. doi: 10.1016/S0140-6736(21)02724-0. Epub 2022 Jan 19. Erratum in:
Lancet. 2022 Oct 1;400(10358):1102. doi: 10.1016/S0140-6736(21)02653-2. PMID: 35065702;
PMCID: PMC8841637.

Competing Interests: None

Reviewer Report 01 March 2024

https://doi.org/10.5256/f1000research.141151.r240493

© 2024 Ibrahim A. This is an open access peer review report distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

? Ateya Megahed Ibrahim

T Prince Sattam Bin Abdulaziz University, Al-Kharj, Saudi Arabia
2 Prince Sattam Bin Abdulaziz University, Al-Kharj, Saudi Arabia
3 Prince Sattam Bin Abdulaziz University, Al-Kharj, Saudi Arabia

1. The study's sample size seems quite small, particularly considering the diversity of perspectives
that could exist among parents of children under 5. Have you considered expanding the sample to
capture a wider range of experiences and attitudes?

2. While the study delves into parents' knowledge, attitudes, and behaviors regarding antibiotic
use and AMR, it may benefit from a deeper exploration of the socio-economic factors influencing
these attitudes. How do income levels, access to healthcare, and education impact parents'
decisions regarding antibiotic use for their children?

3. The focus groups were conducted mid-pandemic, which undoubtedly influenced participants'
perspectives. However, the study could provide a more thorough analysis of how specific aspects
of the pandemic (e.g., lockdowns, fear of COVID-19 transmission) shaped parents' views on
antibiotic use and infection prevention.

4. It's interesting that the study primarily focused on mothers from parenting networks. Given that
caregiving responsibilities are often shared among parents, did the exclusion of fathers limit the

breadth of perspectives represented in the study?

5. The study mentions the Framework Method of analysis but lacks detail on how themes were

Page 28 of 31


https://doi.org/10.5256/f1000research.141151.r240493
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-8192-0017

F1000Research 2025, 11:1487 Last updated: 27 JUN 2025

identified and analyzed within this framework. Providing more transparency on the analytical
process would strengthen the study's methodological rigor.

6. While the study acknowledges the influence of socio-cultural background on parents' KABs, it
could benefit from a deeper exploration of how cultural beliefs and practices intersect with
attitudes towards antibiotic use and AMR. How do cultural perceptions of illness and healthcare
providers shape parents' decisions in this context?

7. The study highlights the need to engage parents in discussions about appropriate antibiotic
use. However, it's unclear how these findings can be translated into actionable strategies for
healthcare providers and policymakers. What specific interventions or educational initiatives could
effectively address the gap between knowledge and behavior identified in the study?

8. The study emphasizes the importance of individual agency in mitigating AMR. However, it could
delve deeper into the structural barriers that may hinder parents' ability to make informed choices
about antibiotic use, such as limited access to healthcare resources or systemic inequalities in
healthcare delivery.

9. The discussion around the pandemic's influence on parents' views lacks nuance. How did
factors like media messaging, government guidelines, and personal experiences with COVID-19
shape parents' perceptions of infection prevention and antibiotic use?

10. As the lead researcher is a mother of young children and a medical journalist, there may be
inherent biases that influence the study's design and interpretation of results. How did the
research team mitigate potential biases and ensure objectivity throughout the study process?

Is the work clearly and accurately presented and does it cite the current literature?
Partly

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Partly

Are all the source data underlying the results available to ensure full reproducibility?
Partly

Are the conclusions drawn adequately supported by the results?
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: nursing
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I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Becky MccCall

1. In the ideal world, I agree it would be helpful to expand the sample size but this is not
possible due to resources with this preliminary piece of work that will contribute towards a
larger research project which forms the basis of a PhD project.

2. Although I appreciate the usefulness of understanding the socio-economic factors
influencing these attitudes this is not directly related to this study.

3. Itis true that the study was conducted mid pandemic, and information about specific
aspects of the pandemic would be interesting, however the focus of this study was AMR not
Covid and as a result, such specific analysis are not possible on this occasion.

4. My study was open to both mothers and fathers but only mothers volunteered. It
would've been helpful to have had fathers view as well because I agree it would've added
interesting diversity to the responses.

5. Clarification and more detail added - please see copy.

6. Your question is interesting: How do cultural perceptions of illness and healthcare
providers shape parents' decisions in this context? This study was not designed to explore
cultural perceptions directly, other than if comments about cultural perceptions were made
during the course of answering other questions. It is certainly something to be considered
in future work.

7.Great question - this directly addresses the next part of my research, which has looked at
digital storytelling as a tool to help translate the finding of this paper (and others) into
actionable strategies for healthcare providers and policymakers. Digital storytelling is a
specific intervention but would need to be used alongside other engagement activities and
interventions to change KABs with respect to AMR and antibiotic use.

8. Again, your propose very interesting additions to the paper but to address what you
propose, i.e.limited access to healthcare resources or systemic inequalities in healthcare
delivery would require a further study that was powered to address these issues specifically.
The study took a higher level view of parents perceptions of AMR.

9.Again, you propose very interesting additions to the study and the paper but to address
what you propose i.e. media messaging, government guidelines, and personal experiences
with COVID-19 shape parents' perceptions of infection prevention and antibiotic use, would
require a further study that was power to address these issues specifically. The study took a
higher level view of parents perceptions of AMR.

10. Biases were declared so readers are aware of my background and incorporate this into
their interpretation of the data. I work alongside my supervisors and the topic guide and
the questions included as well as the data were discussed with them. Being a mother too
can help to connect with the participants on the one hand, but on the other it may make me
as the researcher more responsive to certain comments over others. Given that I have
declared my biases, then I would ask the reader to allow for this in their interpretation of
the paper. ideally, these data form one small part of a much larger body of literature about
the parental perceptions of AMR. I would suggest this paper adds to this body of literature
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and a more complete picture would be obtained by a more expansive review of the existing
literature including studies that use much larger sample sizes and indeed ask other
questions such as those as you suggested above.

Competing Interests: None
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