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poor efficacy and worsening antimicrobial resistance.

transcribed.

interventions to reduce it.

Background: Anti-microbial resistance (AMR) is a global threat to public health and antibiotics are often
unnecessarily prescribed for acute respiratory tract infections (ARTIs) in general practice. We aimed to investigate
why general practitioners (GPs) continue to prescribe antibiotics for ARTls despite increasing knowledge of their

Methods: We used an explorative qualitative study design. Thirteen GPs were recruited through purposive
sampling to represent urban and rural settings and years of experience. They were based in general practices
within the Mid-West of Ireland. GPs took part in semi-structured interviews that were digitally audio recorded and

Results: Three main themes and three subthemes were identified. Themes include (1) non-comprehensive
guidelines; how guideline adherence can be difficult, (2) GPs under pressure; pressures to prescribe from patients
and perceived patient expectations and (3) Unnecessary prescribing; how to address it and the potential of public

Conclusions: GPs acknowledge their failure to implement guidelines because they feel they are less usable in
clinical situations. GPs felt pressurised to prescribe, especially for fee-paying patients and in out of hours settings
(OOH), suggesting the need for interventions that target the public’s perceptions of antibiotics. GPs behaviours
surrounding prescribing antibiotics need to change in order to reduce AMR and change patients’ expectations.
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Background

Anti-microbial resistance (AMR) [1] is an increasingly
serious threat to global public health [2, 3]. AMR is de-
fined as the ability of pathogenic bacteria to withstand
the actions of antibiotic drugs [4]. Increasing consump-
tion of antibiotics is associated with the development of
antibiotic resistance at individual, community, country
and regional levels [5, 6]. It is recommended that the
fewest number of effective antibiotic courses should be
prescribed for the shortest period possible to minimise
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this effect [6]. A post-antibiotic era, in which common
infections can kill, is a very real possibility for the
twenty-first century [4]. Over the last 30 years, no major
new types of antibiotics have been developed [4], there-
fore antibiotic stewardship programmes, dedicated to
improving antibiotic use, have been established to con-
serve our diminishing antibiotic resource [7, 8].

Acute respiratory tract infection (ARTI), which incor-
porates the term “upper respiratory infection” (URTI), is
the most common reason for antibiotic prescription in
adults in the United Kingdom (UK) and Europe and
these prescriptions are often inappropriate as they were
prescribed to patients not necessarily needing an
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antibiotic [9, 10]. The benefits of antibiotics are marginal
for the management of most cases of ARTI [11-13], in-
cluding sore throat [14]. With few exceptions, unneces-
sary prescribing of antibiotics for patients with mainly
URTI is common [15, 16]. Additionally, it is estimated
that 75% of overall antibiotic prescribing takes place in
primary care [17]. Antibiotic use in Ireland is considered
to be mid-range in comparison to other European Union
(EU) countries [18]. Thus explorative studies are re-
quired to understand GPs’ challenges in avoiding un-
necessary prescription of antibiotics for ARTI. The
most recent qualitative study in Ireland by Fleming et
al. found that antibiotic prescribing is strongly influ-
enced by the context of healthcare delivery and that
the lack of implementation of guidelines and know-
ledge regarding antibiotic prescribing patterns are sig-
nificant challenges that need to be addressed [19].
The aim of this paper, therefore, is to investigate why
GPs in Ireland continue to prescribe antibiotics for
ARTI, despite widely publicised guidelines and evi-
dence of their ineffectiveness [20].

Methods

Study setting

Practices affiliated with the University of Limerick
Medical School are based in three of Ireland’s four
healthcare regions (Dublin Mid Leinster, South, West)
and are broadly representative of general practices na-
tionally by size, patient eligibility for free care and
urban/rural location [21]. GPs from these locations work
in urban, rural or mixed practices and experience ranged
from less than ten years up to more than ten years. GPs
work as independent contractors in the Irish primary
care system. For patients to qualify for a medical card
the applicant must earn below a certain figure based on
family size, or be aged over 70years or under 6 years.
GPs (who are self-employed) are paid a ‘per capita’ fee
by the state for their care. These patients do not pay dir-
ectly for GP consultations whereas patients without a
card pay an average of €50 per consultation. Patients
who develop acute illness outside of normal consultation
times (which are mostly between 9 am and 5 pm, Mon-
day to Friday and all over weekends and bank holidays)
are usually seen by an out of hours (OOH) service,
which is manned by GPs. GPs working in OOH services
do not have the same rapport with these patients as they
would with their own patients. Private patients pay a fee
for medical treatment; this fee can often be higher in an
OOH setting. .

Study design and participant recruitment

An explorative qualitative study design and purposive
sampling was used for participant recruitment of 13 GPs
[22]. This sampling method was used to ensure a broad
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spread of age and experience of the GP, as well as
geographical location and level of establishment of their
practice. All of the invited GPs agreed to participate in
the study. Data analysis was carried out simultaneously
by JOD and LFWL. In consultation with the research
team JOD and LWFL came to the conclusion that data
saturation has occurred because similar themes started
to appear and chances of new themes to appear in
subsequent interviews was judged to be minimal. There-
fore no further participants were recruited. The majority
of GPs have over 20 years’ experience in general practice
and all the GPs worked in OOH setting. GPs were not
offered any incentives to take part in this study. The char-
acteristics of the participating GPs are shown in Table 1.

Data collection

Individual semi-structured face-to-face interviews were
conducted from June to August 2017 by a research as-
sistant (LFWL) in the GP’s surgery during a break in
their working day. The researcher was a trainee medical
student at the time of data collection. The research
assistant used an interview guide that was designed by
two GP researchers (ROC, AOR), one social care re-
searcher (JOD) and one public health researcher (SJP)
(See Additional file 1: A). This guide was pilot tested
with two GPs who had no involvement with this project
to ensure clarity and global understanding of the terms
used. The research assistant (LFWL) was provided with
training to conduct semi-structured interviews. The re-
searcher had no prior relationships with any of the inter-
viewees. Each interview lasted on an average of 40 min
and took place in a quiet room with only the interviewer
and the interviewee present. Interviews began with a
verbal explanation from the interviewer of the voluntary
nature of the interview and the freedom to withdraw at

Table 1 Characteristics of GPs interviewed

Name/ID Gender Urban/Rural Years in GP practice
GP1 M R >10
GP 2 M R >10
GP 3 M U >10
GP 4 M R >10
GP 5 M U <10
GP 6 F U <10
GP 7 M U > 10
GP 8 F U >10
GP 9 M R >10
GP 10 F R >10
GP 11 F U >10
GP 12 M u <10
GP 13 M R >10
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any stage. The interviewees were given time to read the
consent form and any resulting queries were answered
by the interviewer. They were then given the opportun-
ity to give their informed consent by signing the consent
form (See Additional file 2: B).

Analysis

Interviews were digitally recorded, transcribed and
uploaded to NVivo (version 11). After each interview,
the reviewers used thematic analysis as described by
Braun and Clarke [23], to analyse the data gathered from
the semi-structured interviews. The six phases in the
analysis consist of “familiarizing yourself with your data,
generating initial codes, searching for themes, reviewing
themes, defining and naming themes and producing the
report” [23]. The initial codes were developed by JOD,
ROC and LEWL through reviewing the interviews and
identifying similar codes among them. Following this,
five of the researchers (SJP, AOR, LFWL, JOD, ROC)
met to review and further analyse the codes. Similar
codes were grouped together to develop themes. Themes
were further reviewed by one author (CD) and all
authors collaborated to define and name the themes and
subthemes. Three authors then worked to produce the
report (JOD, ROC, SJP). Throughout the analysis stage,
codes and themes were defined, combined, refined and
recoded in line with Braun and Clarke [23] (See
Additional file 3: C). Supplementary Material C outlines
the coding process. The guidelines for reporting of
qualitative studies are outlined in Additional file 4: D.

Ethical considerations

Ethical approval for this study was granted by from the
University Hospital Limerick Research Ethics Committee
(Number: 068/17).

Results

In total, 13 GPs were interviewed as part of this study.
The characteristics of each participating GP are sum-
marised in Table 1. We identified three main themes
from the emerging data; (1) non-comprehensive guide-
lines; how guideline adherence can be difficult, (2) GPs
under pressure; pressures to prescribe from patients and
perceived patient expectations and (3) Unnecessary pre-
scribing: how to address it and the potential of public in-
terventions to reduce it.

Non-comprehensive guidelines

GPs interviewed were aware that antibiotics are being
used inappropriately for non-bacterial minor illness such
as ARTIs. GPs believed that this can lead to AMR. The
GPs were also aware that over the last thirty years, there
has been no new class of antibiotic introduced and that
AMR is a real public health threat. GPs acknowledged that
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there are guidelines on antibiotic prescribing but ex-
plained that there can be challenges when trying to decide
on prescribing antibiotics, especially when neither the per-
son’s condition is clear-cut nor the length of time that they
have been having symptoms. Many factors must be taken
into account before a decision is made on prescribing
antibiotics such as age, general health or any other
pre-existing health conditions of the patient. According to
the participants, the existing guidelines outlined by the
Health Service Executive for ARTIs are not comprehen-
sive, and do not clearly outline for a multitude of factors
such as cough, sinus pain and the best course of action for
all conditions the GPs face during their consultations.

“The lines are blurred when it comes to people with
COPD and bad chest infections. My threshold is lower
with giving them an antibiotic” (GP 1).

“There was a study done when I was in paeds train-
ing — GP’s were not prescribing early enough in chest
infections in children and they ended up being admit-
ted with pneumonia because they weren’t getting anti-
biotics” (GP 6).

GPs under pressure

In this second theme, GPs discussed how prescribing
patterns for antibiotic management of ARTI are influ-
enced by many factors.

Private versus free health care patient

One factor mentioned by the GP was the cost factor.
GPs mentioned how prescribing pattern might be influ-
enced depending on whether the patient is paying or has
access to free healthcare. This is another ethical chal-
lenge which GPs face in OOH settings; they indicated
that some GPs find it difficult to let a private patient
leave the consultation without a prescription for an anti-
biotic because they are paying a fee. GPs are trying to
satisfy the perceived patients’ expectations for antibi-
otics. It appears that the private health service model
presents a potential conflict for the GP who has a duty
to provide healthcare based on best evidence but must
also satisfy private patients’ expectations in order to re-
tain them. Underlying this subtheme is the concept that
GPs are trying to satisfy the perceived patients’ expecta-
tions for antibiotics.

“Sometimes with private patients they feel that because
they are paying you a fee, they should be getting a pre-
scription and that it should be a prescription for as they
call it "a strong antibiotic” (GP 3).

“Thankfully 1 work with mostly medical card patient
who are less demanding than private patients. Private
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patients expect to get an antibiotic..can you imagine
trying to send a private patient home with advice on
Paracetamol rest and fluid for €50. A lot of them
wouldn’t be pleased” (GP 6).

Perceived patient expectations

A third factor, influencing the GPs to prescribe antibi-
otics was patient expectation. Two of the GPs indicated
that patient expectations were often influenced by past
experience. These patients had a pattern of attending for
certain conditions and expected to be treated with anti-
biotics rather than having a conversation about the best
treatment pathway. GPs commented on how patients
often had high expectations of receiving an antibiotic.
GPs felt that this high level of expectation was borne out
of a pattern of behaviour, which developed when receiv-
ing antibiotics for ARTI in the past. There is a big issue
with this subgroup of the population who are reliant on
receiving antibiotics and who hold the belief that they
will not be cured without one.. When GPs think that
patients have learned behaviours, for example when
they have received antibiotics in the past for trivial
upper respiratory symptoms and expect to do so
again now, this can affect how they manage a patient.
Their own clinical awareness may be undermined by
patients’ expectations thus resulting in GPs prescrib-
ing unnecessary antibiotics.

“So if you were brought along as a young fella and you
sniffled then you go along as an adult most of the time
when you sniffle. If the opposite pertained and you were
only brought to the doctor occasionally when people ac-
tually thought there was something wrong with you well
then you tend to hold back a bit and only go when you
need to go so a lot of this is learned behaviour” (GP 5).

“Then you have another cohort and all they want is an
antibiotic and that is what they are used to getting and
they are a lot more challenging” (GP 8).

Limited duration of consultations was a major factor.
Treating patients in OOH settings are different to usual
consultations; the GP may have no previous relationship
with the patient or knowledge of the patient’s history so
it can be difficult to know how a patient has been
treated for a similar presentation in the past. Also it can
be difficult to elicit the patient’s views on the benefits of
antibiotics and whether the main purpose of their visit is
for medical assessment of their illness and symptomatic
treatment only if that is all that is indicated. This raises an
ethical challenge; how do GPs maintain professionalism
while treating patients in busy OOH settings. GPs should
carefully consider how to deal with patients during a
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consultation in OOH with limited time. GPs were also
cognisant of the fact that it can be difficult to have the dis-
cussion with patients around their actual need for antibi-
otics. They indicated that they sometimes concede to
patients” demand for antibiotics and prescribe antibiotics
even though they know it will not solve the patients’ con-
dition and may contribute to AMR.

“If they really want it I often end up giving the anti-
biotic but I'll say — 1 don’t think it will do you any
good, it may have more side effects. Out of hours it's
not even worth having that discussion, if they are in
that pattern of behaviour... you are not going to
change it” (GP 2).

Unnecessary prescribing: How to address it?

GPs discussed how they were aware that much of the
prescribing of antibiotics for ARTIs in practice is un-
necessary. They suggest the need for different interven-
tions that target GPs which will help to prevent
over-prescribing. GPs indicated that they use delayed
prescriptions as a strategy to prevent the misuse/overuse
of antibiotics. A delayed prescription is a valid prescrip-
tion that a patient is given at the end of a consultation
with directions to not use it unless they are still feeling
unwell sometime later. One of the main reasons that
GPs provided patients with delayed prescriptions was
they suspected the patient’s clinical condition may de-
cline in the coming days resulting in the need for a pre-
scription. Doubt amongst GPs on the capacity for
self-care by patients is another factor in issuing them.

“I think sometimes the compromise there is the deferred
script but you say T don’t think you need to go on some-
thing right away. Hold off, there is a prescription for
[name of an antibiotic], three times daily for 5 days but I
would be hoping you don’t need to fill it” (GP 3).

“But if it is an upper respiratory that probably looks
viral but could deteriorate but coming up towards the
end of the week, I would probably give them a deferred
script” (GP 13).

One GP made the argument for software to be used to
help GPs track their prescribing habits. Through doing
this, it could encourage them to be conscious of what
drugs and how many they are prescribing to patients.
According to the GPs, if they had something that would
enable them to become more aware of their prescribing
habits, they may be less inclined to prescribe antibiotics.
Another GP believed that there should be penalties for
GPs who are over-prescribing and this may encourage
them to become aware of their prescribing habits in the
future. The justification behind the penalties was that
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GPs might be lacking in knowledge in regards how
much they are prescribing and even if they had manage-
ment software to track their prescribing patterns, they
may still not adhere unless they were penalised.

“If there was something in your practice management
system that you could switch on that tracked your pre-
scribing habits and gave an automatic read out every
month in relation to what you prescribed and then com-
pared it” (GP 7).

“I think maybe if GPs were penalized for using antibiotics
that might work. I can’t see...I know there are very good ad-
vertisements but they don’t seem to work. People have this
idea “oh that applies to somebody else but not to me. Mine
is a deserving case”. So they don’t identify with that person.
So I think in some way to penalize GPs in some way for
using antibiotics would be the way forward” (GP 10).

Another suggestion by the GPs was to develop a sys-
tem where antibiotics are prescribed based on a decision
making process involving two medical professionals (GP
and nurse) consulting with one patient. In the majority
of cases, this would help to reassure the patient that they
do not need antibiotics and help GPs to prescribe antibi-
otics based on clinical symptoms and not influenced by
the factor mentioned in the previous theme.

“Just watching my own nurses. If they say it to them, you
know, I don’t...“we’ll see what the doctor says but I don’t
think he needs the antibiotic” then you are beginning to
push an open door now as distinct from starting from
scratch and I think there might be a role for that” (GP 5).

Intervention targeting the public

The GPs also suggested interventions that could be used
in targeting the public and their perception of antibi-
otics. One GP mentioned how if children were taught in
schools about antibiotics, this might be beneficial to the
children and their parents. This GP also discussed how
children are becoming more educated, through the
medium of children’s television programmes, about what
happens when they visit a doctor. They learn what to ex-
pect at visits in terms of how the GP will check to see if
they are feeling unwell, and how the GP will make his/
her decision on whether or not they need medicine to
make them better. One participant mentioned that chil-
dren have brought in a ‘Doc McStuffins’ doll so they are
becoming more aware of what they do in a consultation.

“School would be very good because children would
come home with whatever their teacher said so if they
had it in a book in school or a little video” (GP 13).
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“A lot of patients coming in with Doc McStuffin dolls
and at least we can check their ears and throats now.
Yeah so little things like that would be good” (GP 13).

Discussion

Main findings

This paper specifically investigates what factors are in-
volved in the decision behind prescribing antibiotics for
ARTI symptoms, despite GPs knowing the dangers and
issues about antimicrobial resistance. GPs acknowledged
that it is difficult to consistently implement existing
guidelines because, according to them, guidelines tend
to look at single symptoms in a unidimensional way
while in real life consultations are more complex which
makes the guidelines less usable. They also discussed
how they felt pressurised to prescribe, especially for
fee-paying patients. GPs discussed how they were aware
that much of the prescribing of antibiotics for ARTIs in
practice is unnecessary. They suggested the need for dif-
ferent interventions that target GPs and the public. Bal-
ancing the pressure to prescribe for patients diagnosed
with an ARTI and increasing antimicrobial resistance is
a key concern for the GPs currently.

Factors such as local resistance patterns, diagnostic
uncertainty and increased patient demand often make it
difficult to apply guidelines to everyday clinical situa-
tions, thus simply publishing guidelines is unhelpful
[24]. Multifaceted educational interventions in general
practice have been shown to be effective in reducing
antibiotic prescribing [25, 26]. Guidelines must also
be applicable to everyday clinical practice and mean-
ingful in the local context [27]. GPs may need further
guidance on how to address the concerns of patients
without interpreting these questions as a demand for
antibiotics [28]. However, adhering to prescribing
guidelines can be hindered by the fact that they vary
considerably regarding consistency of grading of the
quality of evidence and strength of recommendations.
Also as indicated by the GPs, guidelines do not take
into consideration the variety of issues that may come
up during a consultation [29].

While interviewees felt a certain pressure to prescribe
antibiotics for public patients who were seen free of
charge, there was a much stronger pressure felt to pre-
scribe antibiotics for those patients who were paying the
doctor. This commercial aspect of clinical life can affect
the decision making of a GP; if they don't prescribe for a
private patient they could potentially upset them and
lose them, thus reducing income and making their prac-
tice less commercially viable. This conflict between the
doctor’s ethical duty and commercial reality needs to be
taken into account in formulating guidelines and in
changing the public mind set. This is probably best done
by multifaceted education which has a strong public
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element so that patients are aware of the harms of un-
necessary antibiotic prescribing [30]. This public educa-
tional policy should also have the effect of changing
learned behaviour and helping patients realise that it is
not necessary to treat all respiratory infections with anti-
biotics, even if this was their experience in the past. The
centrality of the clinical decision can be undermined or
overshadowed by subtle contextual factors such as pay-
ment fostering the desire to “give the paying patient
something tangible”.

Patterns of antibiotic prescribing that clearly do not
adhere to guidelines have been reported in the OOH set-
ting [31, 32]. However, the higher OOH prescribing rates
could be at least partly explained by a different popula-
tion of presenting patients [33]. In Norway, antibiotic
prescribing for ARTIs in OOH services was at a similar
level to that of normal working hours [34]. It has been
suggested that this is because doctors working in OOH
units are more adherent to guidelines than doctors
working in regular general practice, although rates of
antibiotic prescribing increased during busy sessions
[34]. It must be acknowledged therefore that the OOH
clinical setting is a different and the usual rules may not
apply. Guidelines and interventions to reduce antibiotic
prescribing should reflect this.

The published literature indicates that patients with a
lower education level or who come from more deprived
socioeconomic backgrounds are more likely to be pre-
scribed antibiotics for ARTI [35-37]. However, studies
from Ireland, China and Malaysia have shown that pa-
tients, often having better socio economic conditions,
paying a fee to the healthcare professional are also more
likely to receive antibiotics for ARTI [38—40]. The feel-
ing among many interviewees was that not prescribing
an antibiotic was tantamount to letting the patient “walk
away empty handed”, which might lead to low patient
satisfaction resulting patients changing their GP. There
is the ethical question for GPs; should they let the pres-
sure to prescribe for private patients overshadow their
own professionalism and GPs find it difficult to let a pri-
vate patient leave the consultation without a prescription
for an antibiotic because they are paying a fee. In 2016,
the Irish Medical Council published their eighth edition
of its guide to professional conduct and ethics which de-
scribes professionalism [41]. It recommends how to in-
corporate the core components of professionalism into
best practice by putting the interests and wellbeing of
the patient first and teaching GPs how to deal with con-
flicts of interest [41]. However, similar to the clinical
guidelines, this guide also seems to have been of limited
help to the GPs to manage their challenges. The afore-
mentioned feeling among GPs was that, because the
consultation allows the GP to form an evidence-based
opinion as to the non-bacterial nature of the disease,
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their role is in educating the patient and non-antibiotic
treatment of symptoms such as pain and fever. It is true
that patient satisfaction varies with antibiotic prescrip-
tion policies for ARTI and patients are less satisfied in
practices with low antibiotic prescribing rates [38] or
when they expect but are not prescribed antibiotics [42,
43]. A strategy of delayed prescriptions was commonly
employed by interviewees. There is evidence that the use
of delayed prescriptions has been associated with re-
duced antibiotic use [42, 44]. In a qualitative study by
Edelstein et al., they argue that due to the pressure from
patients to obtain antibiotics, GPs are prescribing them
‘just in case’ due to fear of litigation or patient deterior-
ation [45]. However, delayed prescriptions may be useful
in allowing the GP to give focused education to the pa-
tient about the expected natural history of their ARTI
and what symptoms and signs to look out for that might
indicate deterioration. Patient focused education com-
bined with the use of educational leaflets or booklets has
been shown to reduce antibiotic consumption in chil-
dren and adults [46, 47]. Mass media campaigns have
also been shown to work to reduce prescribing of antibi-
otics [48]. Additionally training for GPs to improve their
communication skills is also an important aspect to
focus on. This will help the GPs educate patients, how-
ever limited the scope might be, on how ineffective anti-
biotics could be for their condition and the harmful
effects of unnecessary use of antibiotics [49, 50]. How-
ever, limited consultation time might pose challenge for
GPs to educate the patients. Use of nurse practitioners
might be a feasible solution to be considered here. Wil-
liams et al’s recent study suggested that the use of nurse
practitioners may encourage more consistent prescribing
patterns [51]. Similarly, Rowbotham et al’s study also
suggests that nurse practitioners will educate patients
and address patients concerns rather than prescribe anti-
biotics [52].

GPs believed that strategies such as practice manage-
ment software and penalties for over-prescribing could
be potential tools to reduce antibiotic prescribing and
the development of antimicrobial resistance. One study
investigated whether a clinical support system embedded
into electronic health records could reduce antibiotic
prescribing for ARTI in primary care [53]. The results
did show a slight decline in prescribing rates. Liao et al.
recently studied the issue of financial penalties for in-
appropriate antibiotic prescribing for ARTI among prac-
ticing American physicians [54]. In a randomised web
based trial using clinical vignettes, they showed that sup-
port for financial penalties targeting inappropriate anti-
biotic prescribing was highest among physicians who
received information about patient harms [54]. This also
highlight the importance of educating GPs on the harm-
ful effect of unnecessary antibiotic prescription for
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patients, not about AMR only. GPs stated that they do
give into patients and prescribe antibiotics even though
they know it will not solve the patients’ condition and
may contribute to AMR. GPs need training in communi-
cation skills to talk to the patients and not to “give up”
too easily [55]. GPs outlined that limited durations of
consultations were a factor in their decision to prescribe
antibiotics. Training GPs to communicate more effect-
ively and efficiently with their patients may enable them
to be more confident, change their prescribing behav-
iours and reduce antibiotic prescribing. One study [56]
showed internet based training on enhanced communi-
cation skills lowered antibiotic prescribing rates.

In our study, one GP suggested that schools would be
a good place for children to get more education on anti-
biotics and AMR, which may be beneficial to them. Re-
search shows that primary health care teams which
include nurse practitioners can improve patient
follow-up and disease management by advancing effec-
tual health promotion and disease prevention [56]. The
use of nurse practitioners or practice nurses working in
conjunction with the GP in the management of minor
illness such as ARTI should be tested as an option for
enhancing guideline implementation. In addition to
measures to control the prescription rates, efforts fo-
cused on complete prevention of unnecessary prescrip-
tions should also be initiated, preferably starting during
medical school training. A study in Portugal of high
school students who were involved with a programme to
promote awareness of antibiotic resistance, showed that
students developed a more comprehensive picture of
antibiotic resistance [57]. It is interesting to note that
the strategies suggested by GPs participating in our
study was mainly to control, but not to prevent,
unnecessary and increased antibiotic prescription. The
results of this should inform further guideline develop-
ment and implementation, especially taking into account
the reasons given by healthcare providers for not con-
sistently using antibiotic guidelines in the management
of ARTL

Strengths and limitations

There have been very few studies exploring the views of
GPs on AMR and prescribing of antibiotics for ARTI in
an Irish context. This study adds to the existing litera-
ture in the area of prescribing antibiotics for ARTIL It
also compliments existing papers on AMR and prescrib-
ing of antibiotics for ARTI. GPs’” extensive experience in
general practice has also given us insights into how anti-
biotic prescribing has changed over time. There is po-
tential selection bias since the authors and the
participants were affiliated to the same institution. How-
ever, effect of such bias might be limited since studies
from other settings suggest similar findings [48].

Page 7 of 9

However, in order to reduce the risk of such bias, future
work could include a larger sample of GPs to be inter-
viewed. GPs who did not take part in this study may
have different views about prescribing antibiotics, the
usefulness of guidelines in trying to reduce AMR and
whether perceived patient expectation influences their
prescribing of antibiotics.

Conclusions

More comprehensive guidelines aimed at reducing anti-
biotic prescribing rates for ARTI, should involve prior col-
laboration between policy makers and GPs. Such guidelines
must take into account contextual considerations such as:
reducing patient expectation by education and increasing
awareness of AMR; developing policies for prescribing for
fee-paying patients and acknowledging the perceived pres-
sure to prescribe in busy OOH settings. GPs should also be
more aware how to change learned behaviours when pre-
scribing antibiotics for patients with ARTIL. GPs should also
be more aware how to change learned behaviours when
prescribing antibiotics for patients with ARTL

Additional files

Additional file 1: A: Interview Guide. Interview Guide used in each the
thirteen semi-structured interviews. (DOCX 18 kb)

Additional file 2: B: Consent Form. Consent form which was interviewee
reviewed and signed prior to being interviewed. (DOCX 20 kb)
Additional file 3: C: Coding Process. A table with three columns
outlining the coding process of each interview. (DOCX 15 kb)

Additional file 4: D: COREQ Guidelines. Guidelines used for reporting
qualitative studies. (PDF 133 kb)

Abbreviations

<: Less than; >: Greater than; AMR: Antimicrobial Resistance; ARTI: Acute
Respiratory Tract Infection; ARTIs: Acute Respiratory Tract Infections;
DDD: Defined Daily Doses; EU: European Union; F: Female; GPs: General
Practitioners; M: Male; OOH: Out of Hours; R: Rural; U: Urban; UK: United
Kingdom; URTI: Upper Respiratory Infection

Acknowledgments

Authors would like to thank all of the GPs that took part in qualitative
interviews as part of this study. We would like to acknowledge Professor
Liam Glynn for his kind guidance during the review process.

Funding

This research was part funded by the Irish College of General Practitioners
Research and Education Foundation. The funding body played no role in the
design of the study or in collection, analysis, and interpretation of data or in
writing the manuscript.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publically available due to variables that could identify GPs through name of
practice and location but are available from the corresponding author on
reasonable request.

Authors’ contributions

ROC conceived the study. AOR, JOD, SJP and ROC were involved in the
design of the study. LFWL conducted the interviews. LFWL, JOD, ROC and
SJP carried out the thematic analysis. ROC, CD and JOD wrote the first draft


https://doi.org/10.1186/s12875-019-0917-8
https://doi.org/10.1186/s12875-019-0917-8
https://doi.org/10.1186/s12875-019-0917-8
https://doi.org/10.1186/s12875-019-0917-8

O’Doherty et al. BMC Family Practice (2019) 20:27

of the paper. All authors made critical comments on all drafts of the paper,
as well as read and approved the final manuscript.

Ethics approval and consent to participate

Ethical approval for this study was granted by from the University Hospital
Limerick Research Ethics Committee (Number: 068/17). Each participant was
given a consent form to sign before an interview. This form outlined the
background to the project, the purpose of the interview, how it would be
conducted and how to data would be analysed and disseminated. The
consent form also outlined that they could revoke their consent and have
their data removed from the study.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

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

Author details

Graduate Entry Medical School, University of Limerick, Limerick, Ireland.
“Royal College of Surgeons in Ireland - Medical University of Bahrain,
Busaiteen, Muharraq Governorate, Kingdom of Bahrain. 3Centre for Infections
in Infection, Inflammation & Immunity (41), Graduate Entry Medical School,
University of Limerick, Limerick, Ireland. “4International Maternal and Child
Health (IMCH), Department of Women'’s and Children’s Health, Uppsala
University, Uppsala, Sweden.

Received: 30 May 2018 Accepted: 4 February 2019
Published online: 14 February 2019

References

1. Jaillette E, Girault C, Brunin G, Zerimech F, Chiche A, Broucgsault-Dedrie C,
et al. French Intensive Care Society, international congress — Réanimation
2016. Ann Intensive Care. 2016;6(1):50.

2. O'Connor C, Cormican M, Boo TW, McGrath E, Slevin B, O'Gorman A, et al.
An Irish outbreak of New Delhi metallo-beta-lactamase (NDM)-1
carbapenemase-producing Enterobacteriaceae: increasing but unrecognized
prevalence. J Hosp Infect. 2016;94(4):351-7.

3. O'Connor C, O'Connell NH, Commane M, O'Donovan E, Power L, Dunne CP.
Limerick: forever associated with five lines of rhyme or infamous for
irrepressible carbapenemase-producing Enterobacteriaceae for all time? J
Hosp Infect. 2016;93(2):155-6.

4. World Health Organisation. Antimicrobial resistance: global report on
surveillance. 2014. http://www.who.int/drugresistance/documents/
surveillancereport/en/. Accessed 23 Jan 2018.

5. Bell BG, Schellevis F, Stobberingh E, Goossens H, Pringle M. A systematic
review and meta-analysis of the effects of antibiotic consumption on
antibiotic resistance. BMC Infect Dis. 2014;14:13.

6.  Costelloe C, Metcalfe C, Lovering A, Mant D, Hay AD. Effect of antibiotic
prescribing in primary care on antimicrobial resistance in individual patients:
systematic review and meta-analysis. BMJ. 2010;340.

7. Aryee A, Price N. Antimicrobial stewardship - can we afford to do without
it? Br J Clin Pharmacol. 2015;79(2):173-81.

8. Nathan C, Cars O. Antibiotic Resistance — Problems, Progress, and
Prospects.N Engl J Med. 2014;371(19):1761-63.

9. Aabenhus R, Hansen MP, Saust LT, Bjerrum L. Characterisation of antibiotic
prescriptions for acute respiratory tract infections in Danish general practice:
a retrospective registry based cohort study. NPJ Prim Care Respir Med. 2017;
27:37.

10.  Petersen |, Hayward AC. SACAR surveillance subgroup. Antibacterial
prescribing in primary care. J Antimicrob Chemother. 2007;60(1):43-7.

11. Meropol SB, Localio AR, Metlay JP. Risks and benefits associated with
antibiotic use for acute respiratory infections: a cohort study. Ann Fam Med.
2013;11(2):165-72.

12. Fahey T, Stocks N, Thomas T. Systematic review of the treatment of upper
respiratory tract infection. Arch Dis Child. 1998;79(3):225-30.

20.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

33.

34,

3.

Page 8 of 9

Little P, Watson L, Morgan S, Williamson I. Antibiotic prescribing and
admissions with major suppurative complications of respiratory tract
infections: a data linkage study. Br J Gen Pract. 2002;52(476):187-93.

Spinks A, Glasziou PP, Del Mar CB. Antibiotics for sore throat. Cochrane
Database Syst Rev. 2013(11):Cd000023.

Schroeck JL, Ruh CA, Sellick JA Jr, Ott MC, Mattappallil A, Mergenhagen KA.
Factors associated with antibiotic misuse in outpatient treatment for upper
respiratory tract infections. J Antimicrob Chemother. 2015;59(7):3848-52.
Silverman M, Povitz M, Sontrop JM, Li L, Richard L, Cejic S, et al. Antibiotic
prescribing for nonbacterial acute upper respiratory infections in elderly
persons. Ann Intern Med. 2017;166(11):765-74.

Zuckerman IH, Perencevich EN, Harris AD. Concurrent acute illness and
comorbid conditions poorly predict antibiotic use in upper respiratory tract
infections: a cross-sectional analysis. BMC Infect Dis. 2007,7:47.

Health Protection Surveillance Centre. Primary Care Antibiotic Consumption
Results. http://www.hpsc.ie/a-z/microbiologyantimicrobialresistance/
europeansurveillanceofantimicrobialconsumptionesac/PublicMicroB/SAPC/
Report1.html. Accessed 24 Apr 2018.

Fleming A, Bradley C, Cullinan S, Byrne S. Antibiotic prescribing in long-term
care facilities: a qualitative, multidisciplinary investigation. BMJ Open. 2014;4:
€006442.

Department of Health. Health in Ireland. Key Trends 2016. http://health.gov.
ie/wp-content/uploads/2016/12/Health_in_lIreland_KeyTrends2016.pdf.
Accessed 2 Mar 2018.

O'Kelly M, Teljeur C, O'Kelly F, Ni Shuilleabhain A, O'Dowd T. Structure of
general practice in Ireland 1982-2015. Available from: http://www.tcd.ie/
medicine/public_health_primary_care/assets/pdf/structure-of-general-
practice-2016.pdf. Accessed 16 May 2018.

Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood K.
Purposeful sampling for qualitative data collection and analysis in mixed
method implementation research. Admin Pol Ment Health. 2015;42(5):533-44.
Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77-101.

Brookes-Howell L, Hood K, Cooper L, Little P, Verheij T, Coenen S, et al.
Understanding variation in primary medical care: a nine-country qualitative
study of clinicians’ accounts of the non-clinical factors that shape antibiotic
prescribing decisions for lower respiratory tract infection. BMJ Open. 2012;
2(4):pii:e000796.

Huttner B, Harbarth S, Nathwani D. Success stories of implementation of
antimicrobial stewardship: a narrative review. Clin Microbiol Infect. 2014;
20(10):954-62.

McKay R, Mah A, Law MR, McGrail K, Patrick DM. Systematic review of
factors associated with antibiotic prescribing for respiratory tract infections.
Antimicrob Agents Chemother. 2016;60(7):4106-18.

Strandberg EL, Brorsson A, Andre M, Grondal H, Molstad S, Hedin K.
Interacting factors associated with low antibiotic prescribing for respiratory
tract infections in primary health care - a mixed methods study in Sweden.
BMC Fam Pract. 2016;17:78.

Ryves R, Eyles C, Moore M, McDermott L, Little P, Leydon GM.
Understanding the delayed prescribing of antibiotics for respiratory tract
infection in primary care: a qualitative analysis. BMJ Open. 2016;6(11).

Zeng L, Zhang L, Hu Z, Ehle EA, Chen Y, Liu L, et al. Systematic review of
evidence-based guidelines on medication therapy for upper respiratory tract
infection in children with AGREE instrument. PLoS One. 2014:9(2):e87711.
Gjelstad S, Hoye S, Straand J, Brekke M, Dalen |, Lindbaek M. Improving
antibiotic prescribing in acute respiratory tract infections: cluster
randomised trial from Norwegian general practice (prescription peer
academic detailing (Rx-PAD) study). BMJ. 2013;347:f4403.

Huibers L, Moth G, Christensen M, Vedsted P. Antibiotic prescribing patterns
in out-of-hours primary care: a population-based descriptive study. Scand J
Prim Health Care. 2014;32:200-7.

Dyrkorn R, Gjelstad S, Espnes K, Lindbaek M. Peer academic detailing on use
of antibiotics in acute respiratory tract infections. A controlled study in an
urban Norwegian out-of-hours service. 2016;4(2):180-5.

Debets V, Verheij T, van der Velden A. SWAB's working group on
surveillance of antimicrobial use. Antibiotic prescribing during office hours
and out-of-hours: a comparison of quality and quantity in primary care in
the Netherlands. 2017:67(656):178-86.

Lindberg B, Gjelstad S, Foshaug M. Haye S. Antibiotic prescribing for acute
respiratory tract infections in Norwegian primary care out-of-hours service.
2017;35(2):178-85.


http://www.who.int/drugresistance/documents/surveillancereport/en
http://www.who.int/drugresistance/documents/surveillancereport/en
http://www.hpsc.ie/a-z/microbiologyantimicrobialresistance/europeansurveillanceofantimicrobialconsumptionesac/PublicMicroB/SAPC/Report1.html
http://www.hpsc.ie/a-z/microbiologyantimicrobialresistance/europeansurveillanceofantimicrobialconsumptionesac/PublicMicroB/SAPC/Report1.html
http://www.hpsc.ie/a-z/microbiologyantimicrobialresistance/europeansurveillanceofantimicrobialconsumptionesac/PublicMicroB/SAPC/Report1.html
http://health.gov.ie/wp-content/uploads/2016/12/Health_in_Ireland_KeyTrends2016.pdf
http://health.gov.ie/wp-content/uploads/2016/12/Health_in_Ireland_KeyTrends2016.pdf
http://www.tcd.ie/medicine/public_health_primary_care/assets/pdf/structure-of-general-practice-2016.pdf
http://www.tcd.ie/medicine/public_health_primary_care/assets/pdf/structure-of-general-practice-2016.pdf
http://www.tcd.ie/medicine/public_health_primary_care/assets/pdf/structure-of-general-practice-2016.pdf

O’Doherty et al. BMC Family Practice

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

(2019) 20:27

Kumar S, Little P, Britten N. Why do general practitioners prescribe
antibiotics for sore throat? Grounded theory interview study. BMJ. 2003;
326(7381):138.

Vaz LE, Kleinman KP, Lakoma MD, Dutta-Linn MM, Nahill C, Hellinger J, et al.
Prevalence of parental misconceptions about antibiotic use. Pediatrics. 2015;
136(2):221-31.

Rousounidis A, Papaevangelou V, Hadjipanayis A, Panagakou S, Theodoridou
M, Syrogiannopoulos G, et al. Descriptive study on parents' knowledge,
attitudes and practices on antibiotic use and misuse in children with upper
respiratory tract infections in Cyprus. Int J Environ Res Public Health. 2011;
8(8):3246-62.

Wong CK, Liu Z, Butler CC, Wong SY, Fung A, Chan D, et al. Help-seeking
and antibiotic prescribing for acute cough in a Chinese primary care
population: a prospective multicentre observational study. NPJ Prim Care
Respir Med. 2016;26:15080.

Ashworth M, White P, Jongsma H, Schofield P, Armstrong D. Antibiotic
prescribing and patient satisfaction in primary care in England: cross-
sectional analysis of national patient survey data and prescribing data. Br J
Gen Pract. 2016;66(642):e40-6.

Ab Rahman N, Teng CL, Sivasampu S. Antibiotic prescribing in public and
private practice: a cross-sectional study in primary care clinics in Malaysia.
BMC Infect Dis. 2016;16:208.

Irish Medical Council. Guide to Professional Conduct and Ethics for
Registered Medical Practitioners. Available from: https.//www.
medicalcouncil.ie/News-and-Publications/Publications/Professional-Conduct-
Ethics/Guide-to-Professional-Conduct-and-Behaviour-for-Registered-Medical-
Practitioners-pdf.pdf. Accessed 16 May 2018.

Martin CL, Njike VY, Katz DL. Back-up antibiotic prescriptions could reduce
unnecessary antibiotic use in rhinosinusitis. J Clin Epidemiol. 2004;57(4):429-34.
Courtenay M, Rowbotham S, Lim R, Deslandes R, Hodson K, MacLure K, et
al. Antibiotics for acute respiratory tract infections: a mixed-methods study
of patient experiences of non-medical prescriber management. BMJ Open.
2017;7(3):013515.

Dowell J, Pitkethly M, Bain J, Martin S. A randomised controlled trial of
delayed antibiotic prescribing as a strategy for managing uncomplicated
respiratory tract infection in primary care. Br J Gen Pract. 2001;51(464):200-5.
Edelstein M RT, Agbeiyi A, Schreijer A, Lo Fo Wong D. “Just in case”:
antibiotic prescribing behaviour among out-of-hours practitioners in
England. Twenty-Sixth European Congress of Clinical Microbiology and
Infectious Diseases. 2016; Amsterdam, The Netherlands: ESCMID.

Francis NA, Phillips R, Wood F, Hood K, Simpson S, Butler CC. Parents' and
clinicians' views of an interactive booklet about respiratory tract infections
in children: a qualitative process evaluation of the EQUIP randomised
controlled trial. BMC Fam Pract. 2013;14:182.

O'Sullivan JW, Harvey RT, Glasziou PP, McCullough A. Written information
for patients (or parents of child patients) to reduce the use of antibiotics for
acute upper respiratory tract infections in primary care. Cochrane Database
Syst Rev. 2016; 11:Cd011360.

Goossens H, Guillemot D, Ferech M, Schlemmer B, Costers M, van Breda M,
et al. National campaigns to improve antibiotic use. Eur J Clin Pharmacol.
2006;62(5):373-9.

Stensrud TL, Gulbrandsen P, Mjaaland TA, Skretting S, Finset A. Improving
communication in general practice when mental health issues appear: piloting
a set of six evidence-based skills. Patient Educ Couns. 2014;95(1):69-75.

Little P, Stuart B, Francis N, Douglas E, Tonkin-Crine S, Anthierens S, et al.
Effects of internet-based training on antibiotic prescribing rates for acute
respiratory-tract infections: a multinational, cluster, randomised, factorial,
controlled trial. Lancet. 2013;382(9899):1175-82.

Williams SJ, Halls AV, Tonkin-Crine S, Moore MV, Latter SE, Little P, et al.
General practitioner and nurse prescriber experiences of prescribing
antibiotics for respiratory tract infections in UK primary care out-of-hours
services (the UNITE study). J Antimicrob Chemother. 2017. https://doi.org/
10.1093/jac/dkx429.

Rowbotham S, Chisholm A, Moschogianis S, Chew-Graham C, Cordingley L,
Wearden A, et al. Challenges to nurse prescribers of a no-antibiotic
prescribing strategy for managing self-limiting respiratory tract infections. J
Adv Nurs. 2012,68(12):2622-32.

Mainous AG, Lambourne CA, Nietert PJ. Impact of a clinical decision
support system on antibiotic prescribing for acute respiratory infections in
primary care: quasi-experimental trial. J Am Med Inform Assoc. 2013,;20(2):
317-24.

54.

55.

56.

57.

Page 9 of 9

Liao JM, Schapira MS, Navathe AS, Mitra N, Weissman A, Asch DA. The effect
of emphasizing patient, societal, and institutional harms of inappropriate
antibiotic prescribing on physician support of financial penalties: a
randomized trial. Ann Intern Med. 2017;167(3):215-6.

Little P, Stuart B, Francis NA, Douglas E, Tonkin-Crine S, Anthierens S, et al.
Effects of internet-based training on antibiotic prescribing rates for acute
respiratory-tract infections: a multinational, cluster, randomised, factorial,
controlled trial. Lancet. 2013;382.

Rosu MB, Oliffe JL, Kelly MT. Nurse practitioners and Men’s primary health
care. Am J Mens Health. 2017;11(5):1501-11.

Fonseca MJ, Santos CL, Costa P, Lencastre L, Tavares F. Increasing awareness
about antibiotic use and resistance: a hands-on project for high school
students. PLoS One. 2012;7(9):e44699.

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

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

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

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

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.medicalcouncil.ie/News-and-Publications/Publications/Professional-Conduct-Ethics/Guide-to-Professional-Conduct-and-Behaviour-for-Registered-Medical-Practitioners-pdf.pdf
https://www.medicalcouncil.ie/News-and-Publications/Publications/Professional-Conduct-Ethics/Guide-to-Professional-Conduct-and-Behaviour-for-Registered-Medical-Practitioners-pdf.pdf
https://www.medicalcouncil.ie/News-and-Publications/Publications/Professional-Conduct-Ethics/Guide-to-Professional-Conduct-and-Behaviour-for-Registered-Medical-Practitioners-pdf.pdf
https://www.medicalcouncil.ie/News-and-Publications/Publications/Professional-Conduct-Ethics/Guide-to-Professional-Conduct-and-Behaviour-for-Registered-Medical-Practitioners-pdf.pdf
https://doi.org/10.1093/jac/dkx429
https://doi.org/10.1093/jac/dkx429

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study setting
	Study design and participant recruitment
	Data collection
	Analysis
	Ethical considerations

	Results
	Non-comprehensive guidelines
	GPs under pressure
	Private versus free health care patient
	Perceived patient expectations

	Unnecessary prescribing: How to address it?
	Intervention targeting the public


	Discussion
	Main findings
	Strengths and limitations

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

