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Abstract: Antibiotic consumption in infants of less than three years is higher than average the average
consumption for general population. The aim of this study was to explore paediatricians’ opinions
regarding factors influencing inappropriate use of antibiotics in early infancy in primary care. A
qualitative study based on the grounded theory using convenience sampling was conducted in
Murcia Region, Spain. Three focal discussion groups were developed with 25 participants from
9 health areas (HA) of Murcia Region. Paediatricians perceived that health care pressure was an
influential factor in the prescribing behaviour, forcing them to prescribe antibiotics for a rapid cure
in unjustified circumstances. Participants believed that antibiotic consuming was related to parents’
self-medication due to their perceptions about the curative potential of antibiotics together with
facilities to obtain these agents from pharmacies without prescription. The misuse of antibiotics by
paediatricians was associated to the lack of education on antibiotic prescription and the limited use
of clinical guidelines. Not prescribing an antibiotic in the presence of a potentially severe disease
generated more fear than an unnecessary prescription. The clinical interaction asymmetry was more
evident, when paediatricians use trapping risk strategies as a mechanism to justify a restrictive
prescribing behaviour. The rational model of clinical decision-making in antibiotic prescribing
among paediatricians was determined by factors associated with health care management, social
awareness and knowledge of the population and pressure of families” demands. The present findings
have contributed to the design and implementation of health interventions in the community for
improving awareness of the appropriate use of antibiotics, as well as for a better quality of prescription
by peadiatricians.
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1. Introduction

Antibiotic consumption in infants less than three to five years of age continues to be
significantly higher than the average in the general population, being mainly prescribed
for treating common paediatric illnesses without clear benefits derived from antibiotic ther-
apy [1,2]. In recent years, however, there has been an increased awareness and recognition
of the adverse effects of antibiotic overuse, which has contributed to reducing the rate of
antibiotic prescription in paediatric patients [3]. According to data of the European Centre
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for Disease Prevention and Control (ECDC), the percentage of antibiotic consumption in
Spain, both in the hospital and in primary care centers, is one of the highest in comparison
with other European countries, increasing from a 15.7 daily dose per 1000 inhabitants in
2012 to a 20.0 daily dose per 1000 inhabitants (DID) in 2021 [4]. As regards antibiotic con-
sumptions in infants under three years of age, there are no official nationwide figures data
in Spain [5]. However, there is evidence suggesting a high antibiotic consumption in this
age group [6]. The large part of antibiotic consumption in Spain comes from the primary
care setting and diagnoses related to upper respiratory tract infections. This research arises
from analyzing official data on the consumption of antibiotics in infants under three years
of age provided by the Department of Health of the Region of Murcia (Spain) [7]. There
was a high consumption of antibiotics in this age group, with a prevalence of prescription
of 45.7% in 2019. In relation to this prevalence of antibiotic prescription, it was identified
that 61% of children under three years of age consumed at least one antibiotic product in
this year. In addition, it was found that 67% of antibiotic prescriptions in children younger
than three years old were due to treatment of upper respiratory tract infections. In addition,
it was observed a large variability in the use of antibiotics among the nine health areas and
their corresponding primary care centers of the Region of Murcia, which was unrelated to
socio-sanitary factors. In this respect and based on data of Pharmacy Information System
of the Department of Health (FACETA), variability among health areas ranged between
13.06 and 25.21 DID, with substantial differences up to seven times higher between the
area with the lowest and the area with the highest prescription rates. For the analysis of
variability of antibiotic consumption in children under three years of age, the defined daily
dose per 1000 inhabitants was the variable selected, excluding prescriptions made in the
private sector, drugs used in the hospital setting and public clerk insurances. Accordingly,
to develop possible interventions that will effectively improve the use of antibiotics, it is
necessary to gather information and understand paediatricians’ prescribing behaviour [8].

Therefore, a qualitative design was used for this study to explore factors influenc-
ing inappropriate use of antibiotics in early infancy from the perspective of the primary
care paediatrician.

2. Methods
2.1. Study Design and Participants

The study was designed in the framework of the grounded theory [9], which involves
a cyclic process of data collection and development of a provisional scheme of codification.
A constant comparison process was used, with data constantly compared to data that
were already gathered and pertinent concepts identified and assigned categories and
sub-categories, giving rise to the central theory that explains the phenomenon being
studied. Focus group discussions (FGDs) was used to explore paediatricians’ perceptions
of antibiotic prescription in the primary care setting. The FGD technique is the best tool for
generating interactive discussion and addressing subjective aspects from diverse points of
view, something that is difficult to achieve with quantitative methods [10].

A convenience sampling method was used. A network of 25 paediatrician leaders from
the Health Care System of the Region of Murcia was built. The criteria to be considered
leader were as follows: (i) paediatricians who have the ability to influence on the clinical
practice of their colleagues and are aware of the need of designing health strategies to
improve the use of antibiotics in the paediatric population.

Participants were primary care paediatricians working in the nine health care areas
of the public health care system of the Region of Murcia and were recruited by telephone
and e-mails. Professionals involved in health care management activities or working in
private centres were excluded. None of the selected participants refused to participate in
the study. We sought to ensure a high degree of heterogeneity in the composition of the
group in terms of age, gender, years of practice and health areas (HAs) of provenance in
order to cover the widest range of opinions. Demographic data are shown in Table 1 and
Table S1 (Supplementary Materials).
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Table 1. Respondents” demographic characteristics.
Number of Years of Age Health
FGD Participants Male Female Practice Range Area
I 11, I, VI,
1 8 4 4 1-35 28-63 VII, VIII
and IX
LI, 101, 1V,
2 8 5 3 1-35 32-59 V, VII, VIII
and IX
LI, 111, 1V,
3 9 5 4 1-35 30-65 V, VI
and VII

2.2. Data Collection

The participants were gathered at the Hospital Clinico Universitario Reina Sofia in
Murcia. We explained what the study consisted of and its aims. Three simultaneous focus
groups discussions were developed in different classrooms of the hospital. The interviewers
were two women and one man. All of them were experts in conducting health-related
qualitative studies. The man had a bachelor degree in anthropology and was expert in
qualitative research. None of them had prior knowledge of antibiotics or relationship with
the participants before the beginning of the study. The main investigator and the co-authors
were not included in the management of health policy in HAs to limit the risk of bias. In
order to facilitate conduction of the focal group, moderators followed the model proposed
by Seidman [11]. We drew up a script of open-ended questions related to the following
aspects: (i) knowledge of antibiotics; (ii) antibiotic resistances; (iii) antibiotic prescriptions;
(iv) barriers to make an appropriate use of antibiotics; and (v) strategies to make better use
of antibiotics. The FGD guide was developed by the research team, previously pilot-tested
with a group of 3 paediatricians from HAs: I, I and IX, who were excluded from the study.
The final interview guide is shown in Table S2 (Supplementary Materials).

The duration of group sessions was between 60 and 90 min each, and they were
recorded with a video camera and in MP3 format for further transcription and analysis. The
sessions came to end, when no more new ideas or contributions forthcame from participants.
They were coded by range age and gender (“M” for men and “W”for women), and each
group was identified with a serial number (FGD1, FGFD2 and FGD3). At the end of the
sessions, a general debate was established, recapitulating essential points of discussion and
drawing conclusions. The data collection process was carried out in November 2021.

2.3. Analysis

For the analysis of data, the theoretical development proposed by Strauss and
Corbin [12] based on the grounded theory, the theoretical sampling and the constant
comparative method was used. To ensure credibility, in the first phase, open coding was
performed in which fragments of the participants” discourse were linked to the code labels.
Subsequently, we performed focused coding, which consisted of searching the most fre-
quent or significant codes for the development of emerging categories. In the second phase,
the provisional categories, establishing their properties and dimensions (axial coding),
were elaborated. The development of the coding paradigm facilitated the subsequent
establishment of relationships between the categories as part of the selective coding process.
In a cross-sectional way;, a series of analytical, methodological, theoretical and bibliographic
memoranda were generated in order to ensure the traceability of the analysis process [12].
To ensure the reliability of the study, results were illustrated with textual fragments from the
transcripts of the paediatricians’ recordings. In order to systematize and provide support
to the analytical process, working standards and the MAXQDA 10 software system were
used throughout the entire process. Data analysis was performed by an anthropologist
and nursing degree (J.A.-S. PhD), a pharmacist (G.M.-A.) and two paedjiatricians (J.].V.-A.
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PhD) and (M.A.-Q. PhD), who are working in primary care. Each FGD was analyzed
individually, in the interests of reducing any risk of research bias, and then compared with
the other groups. Categories were identified, discussed and agreed with all members of
the research team. All members of the research team had regular discussions through-
out the collection/analysis of data and the development of the theoretical framework as
a means to avoid the influence of any preconceptions towards the dataset and resolve
any inconsistencies emerging during the process of data analysis. Any disagreements
as regards interpretation were discussed by the researchers and resolved by consensus.
In line with the grounded theory approach, data collection stopped, when categories
were saturated and no new categories emerged [12]. The Consolidated Criteria Reporting
Qualitative Studies (COREQ) was followed during the study process [13] (Table S3 in
Supplementary Materials).

2.4. Ethical Considerations

The study protocol was approved by the Clinical Research Ethics Committee of Hos-
pital Clinico Universitario Virgen de la Arrixaca (protocol code: 201706-PI). The study
was conducted following the ethical standards outlined in the World Medical Association
Declaration of Helsinki guideline [14]. Written informed consent was obtained from all
paediatricians who agreed to participate in the study (Supplementary Materials: S4). In
addition, participants were informed about the study objective, confidentiality of responses
and their right to discontinue their participation at any time.

3. Results

Of the 25 paediatrician leaders who participated in the study, there were 13 men and
12 women. All of them had between 1 and 35 years of practice (62% of participants had
more than 10 years of practice, and 38% of participants had less than 10 years of practice).
The main categories and the sub-categories identified are shown in Table 2.

Table 2. Categories and sub-categories emerging from FGDs.

Categories Sub-Categories

1.1. Health care pressure in primary
care consultations

1. Management and organisation of health care ~ 1.2. Lack of availability of antimicrobial
resistance reports in primary care
1.3. Information connectivity problems

2.1. Parents’ self-medication to their children

2. Community, knowledge and social awareness 22, Poor education of population

3.1. Poor training and updating knowledge
of paediatricians

3.2. Fear and insecurity of non-prescription
of paediatricians

3.3. Asymmetrical clinical relationship
between the paediatrician and the family

3. Difficulties of antibiotic prescribing decisions

4.1. Family pressure for antibiotic prescription

4. The family looking for antibiotic treatment 42. The resource of the emergency department

3.1. Management and Organisation of Health Care

Most paediatricians perceived health care pressure as an influential factor in their
prescribing behaviour being forced to prescribe antibiotics for a fast cure in unjustified
circumstances, instead of waiting for the course of the illness. In addition, work overload
prevented the ordering of the complementary tests required for diagnosis, causing an
atmosphere of uncertainty that makes the appropriate management of antibiotics in primary
care difficult.
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Lack of availability of antimicrobial resistance in primary care was reported as a
barrier to appropriate antibiotic prescription. The majority of professionals believed that
the information would help to be aware of the dimensions of the problem of antibiotic
resistance in their health care area. Reports of antimicrobial resistance were considered
very useful to take decisions regarding the most appropriate antibiotic agent, contributing
to improving the quality of prescription in primary care. Some paediatricians, however,
considered antibiotic resistance as a problem that affects in-patient care only.

In relation to information connectivity problems in primary care, most professional
cited difficulties in sharing relevant data of the clinical condition and clinical course of
the child due to the absence of a single electronic health record system. According to the
participants, shared health records would allow monitoring of the child’s disease from any
geographical point, knowing which professionals are involved in the care of the patient
and monitoring of the prescribed antibiotic treatments, contributing to the improvement in
the quality of care of the paediatric population.

3.2. Community, Knowledge and Social Awareness

Paediatricians perceived that parents’ self-medication to their children was related
to over-perception of the curative potential of antibiotics for any infectious process, to-
gether with facilities to obtain these drugs from community pharmacies without medical
prescription. This habit has been influenced by previous experience of the parents in the
management of infectious conditions of their children. For some professionals, easy access
to antibiotics may account for difficulties in the population’s awareness of the risk associ-
ated with inappropriate antibiotic use and the need of being supervised by the prescribing
physician. Moreover, professionals recognised that the population’s education and level
of knowledge of antibiotic use was poor, and although some paediatricians offered the
families informative leaflets on the management of antibiotics, these interventions are
clearly insufficient for general social awareness.

3.3. The Family Looking for Antibiotic Treatment

Paediatricians perceived that parents demanded for antibiotic treatment to their chil-
dren when the infectious process presented with sustained fever. In these circumstances,
parents had high expectations because of the desire to alleviate the severity of the symptom
and to reduce the duration of disease, despite the fact that the use of antibiotics was appro-
priate. Some paediatricians reported that family pressure may be so high that it becomes
difficult to disregard the wishes and expectations of the parents. Participants also reported
that when the paediatrician’s care is perceived as unsatisfactory, parents go to public and
private emergency services to seek for antibiotics. These health care centres may become
spaces that induce antibiotic prescription in the paediatric population. Some verbatim
examples of the aforementioned sub-categories are shown in Table 3.
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Table 3. Verbatims from Sub-Categories.

Sub-Categories

Verbatims

1.1. Health care pressure in
primary care

1.2. Lack of availability of
antimicrobial resistance reports

1.3. Information
connectivity problems

“healthcare pressure, I think, is one of the things that, at least for me, influences me the most in
deciding to give antibiotics to children” “When the care pressure is very high we increase the
consumption of antibiotics because I can stay for three days but on the fourth day I start to get
nervous. I don’t hear anything. I don’t make auscultation, do I give him the antibiotic? maybe it’s
a flu that with an analysis, the antibiotic would have been avoided, but when you have 50 ..., I
think that when we go fast and it influences overprescription” (FGD 1-PED3 with less than 10 Y
of P (years of practice)).

“Yes, we need to have more information (on resistances) closest to the area or region to know the
current situation and what should be the focus to avoid it. In other words, we are not really
seeing the problem on the front line, I don’t see that we are managing the resistance, but I see that,
perhaps, at a global level. We could have information that in our area it is increasing in this or the
other and that you were already informed on how to apply it in order to make your own
decisions” (FGD3-PED1 with more than 10 Y of P).

“I don’t see it as a complicated issue [Regarding sharing information]. But for that, yes, we would
reach all the places, and there will no longer be other opinions different from the prescription of
antibiotics because everyone has the same information. And if the mother says “They sent you
this antibiotic in the emergency room, can you write me the prescription?” and I look: “No, no,
the last time you went to the emergency room was three weeks ago, and they already sent you an
antibiotic.” We have to access to that information” (FGD2-PED7 with less than 10 Y of P).

2.1. Parents’ self-medication to
their children

2.2. Poor education of
the population

“Yes, there is continuing to be self-medication from the parents. They go to the community
pharmacy, and people there gave antibiotics that parents request for their children when they are
ill. The general philosophy of the population is that antibiotics solve the problem, so that, they
say, go buy the drug in the pharmacy and gave it to my child, and that’s all” (FGD3-PED7 with
more than 10 Y of P).

“From what we have said about the information about knowledge, I think it is important that
there is more social awareness, that there is more education to the population about what can
happen to you if you misuse antibiotics ... Education is null here [ ... ], they should be given
information sheets on the use of antibiotics and more should be done” (FGD1-PED1 with more
than 10 Y of P).

3.1. Poor training and
updating knowledge
of professionals

3.2. Fear and insecurity of
non-prescription

3.3. Asymmetric clinical
interaction between the
paediatrician

and the family

“We have years of the profession, we have experience, and on top of that we have an academic
degree. There are many family doctors who prescribe in the emergency room, and it is not that
they do it badly, but rather that their specialization has not been as great as ours with this
awareness of young children and the problem of overprescribing” (FGD3-PED2 with more than
10Y of P).

“For example, the colleague who practices defensive medicine because he passes the consultation
with fear, a fear resulting from a bitter experience, that is, a child who has died of meningitis and
that you believe that a timely treatment, that is, the antibiotic that you didn’t give him I would
have avoided it” (FGD3-PED7 with more than 10 Y of P).

“I believe that the closeness and degree of trust that they have with you and the communication
skills that you have to transmit security are very important. That is very important” [ ... ] what I
use a lot to parents is fear. I tell them: “look ... if it is a bacterial process that has not yet present
symptoms that can sometimes cause meningitis, if we give antibiotics it does not show its face
and then there is no one to cure that meningitis and it is even worse”, that is to say that there are
strategies of fear that can function [ ... ]” (FGD1-PED4 with less than 10 Y of P).

4.1. Family pressure for
antibiotic prescription

4.2. The resource of the
emergency department

“There are families that don’t tolerate their children having a fever, that don’t tolerate their
children’s illness, and the parents have a really bad time and go looking for the pediatrician, and
in the end they come to your office so distressed. That in the end they come to you looking for the
antibiotic ... , and you are forced to send him the antibiotic and you cannot tell him to wait or
send him something else [ ... ]”. “Because there are families that you can convince them
[regarding the prescription], but there are others who say: “Either I put the antibiotic or let’s go.”
“And you don’t get complicated anymore.” (FGD2-PEDS8 with more than 10 Y of P).

“There are children that maybe you have seen them and, since they are not calm [regarding the
non-prescription of antibiotics], you tell them no, but then they go to the emergency department
or go to the emergency room at the hospital, and there is always someone who puts it on”
(FGD1-PED3 with less than 10 Y of P).
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3.4. Difficulties of Antibiotic Prescribing Decisions

Paediatricians believed that primary care physicians have not received specific training
for antibiotic prescribing decisions in children. On the other hand, misuse of antibiotics by
paediatricians was associated to the lack of continuous education on antibiotic prescription
and the limited use of clinical practice guidelines as a tool that facilitates clinical decision-
making among prescribers.

Most paediatricians stated that non-prescription of an antibiotic to a child that may
suffer from a potentially severe disease generated more fear and insecurity than the con-
sequences of an unnecessary prescription. Doubts regarding prescriptions resulted from
previous adverse experiences in the management of antibiotics, triggering a feeling of fear
for the course of the medical process. In addition, professionals perceived deferred (de-
layed) prescriptions as a valuable resource to confront uncertainty. However, this delayed
prescription was considered a “double-edged sword” in case of diagnostic uncertainty.
Participants felt more secure, when antibiotics were used for treating otitis media and
tonsillitis than for other type of infections.

On the other hand, paediatricians considered that if the families do not perceive
interest or concern for the child’s health status on the part of the paediatrician, this causes
a lack of adherence of the family to the doctor’s indications, resorting to another level of
care for antibiotic treatment. This clinical interaction asymmetry was more evident, when
paediatricians used trapping risk strategies as a mechanism of control and authority on
the families to justify a restrictive prescribing behaviour. Participants, however, believed
in a symmetrical relationship in which families received information and perceived the
physician as a close and accessible doctor for any problem that may arise. In this respect,
communication skills of physicians were considered a useful tool for generating confidence
and security in the parents.

4. Discussion

Antibiotic prescription is a complex process that involves key aspects of the ratio-
nal model of clinical decision-making influenced by socioeconomic, organizational, pro-
fessional and clinical aspects [15,16]. This study has shown a relationship between the
insufficient knowledge of the population regarding the adequate use of antibiotics and
the inappropriate use of antibiotics by the population. Similar findings have been found
in qualitative research [17-20]. Although numerous qualitative studies have explored
factors influencing prescribing behaviour of physicians, there is little information on the
perceptions of primary care paediatricians on the inappropriate use of antibiotics in early
infancy. Paediatricians perceived that poor knowledge of the population associated with
easy access to antibiotics without a prescription in community pharmacies is one of the
major concerns for parenteral self-medication to their children and poor social awareness
of the risk of inappropriate antibiotic consumption. These findings are consistent with
high non-prescription-dispensing rates reported in other studies [21-25]. Despite being
illegal, over-the-counter sales of antibiotics still occurs in Spain [24-26]. The importance of
education campaigns in places frequented by parents and reinforcement of public aware-
ness of the risk of inappropriate use of antibiotics was emphasized by participants, but
the effectiveness of these interventions remains unclear [27-29]. The present results show
that health care management interfered in the professionals’ awareness of antibiotic resis-
tance due to the lack of availability of antimicrobial resistance reports. In agreement with
other studies in which antibiotic misperception has been shown to be a major driver of
resistance [16], antibiotic resistance was perceived by participants as a problem, but there
appeared to have no impact on their daily clinical practice, a circumstance that makes it
difficult to improve awareness and compromise for improving attitudes and behaviour of
prescribers [16,30-32].

In relation to clinical decision-making, the professional’s insecurity in cases of non-
definitive diagnoses and anxiety relief of the fear of not prescribing antibiotics due to
negative previous experiences [33,34] increased antibiotic prescribing decisions in an at-
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tempt to protect children from a potentially severe infection. Participants reported to solve
diagnostic uncertainty using rapid diagnostic tests and deferred prescriptions. NICE guide-
line also recommend a backup (delayed) antimicrobial prescribing guideline when there is
clinical uncertainty about whether a condition is self-limiting or is likely to deteriorate [35].
Delayed prescribing is also an effective strategy to reduce prescription in those parents
with high expectations on antibiotic therapy. In a systematic review, a meta-analysis of
nine randomized controlled studies and one observational cohort study totalling 55,682
patients with respiratory tract infection, delayed prescribing was associated with a similar
symptom duration as no antibiotic prescribing and is unlikely to lead to poorer symptom
control than immediate antibiotic prescribing [36]. However, some participants considered
that delayed antibiotic prescribing would be unsafe in case of diagnostic uncertainty, with
a fear of missing serious complications as a significant barrier.

Participants also reported that emergency services are used by parents to receive an
antibiotic prescription. It has been found that parents grossly overestimate the benefit
of antibiotics in reducing the duration of acute respiratory infections in their children.
Emergency department (ED) clinicians frequently face with the combination of diagnostic
uncertainty, time pressure and parental demands, and different studies have found that
antibiotics is a common intervention in the ED with over one in three antibiotic prescriptions
being assessed as inappropriate [37-39]. The present study, however, does not provide data
on factors affecting prescribing behaviour of clinicians in the ED setting.

The need of improving the paediatricians” knowledge of using antibiotics was recog-
nised as an important aspect to reduce fear and anxiety, as well to increase confidence in the
clinical decision-making process [40,41]. The implementation of educational interventions
may well serve to improve antibiotic prescriptions given that physicians” knowledge and
attitudes are potentially modifiable factors [42,43]. The UK Antimicrobial Resistance Strat-
egy and Action Plan 2019-2024 [44] emphasizes the importance of professionals’ education
on the use of antibiotics. Decisions on prescribing antibiotics were also compromised by
the lack of adherence to clinical practice guidelines.

Although participants perceived a direct relationship between the time dedicated to
clinical interaction and the possibility of discussing risks and benefits of treatment options,
workload pressure in primary care was an important driver of fast antibiotic prescription to
save time and to reduce the frequency of visits of children who had been already attended
to. In the Region of Murcia, based on internal data of the Murcia Health Service, the mean
number of children assigned to each paediatrcian is 861, and the mean number of paediatric
patients attended to per day and per paediatrician is 26.18, doubling that mean in winter
due to a large amount of common paediatric illnesses, which occur in that seasonal period.

A large number of participants believed that interventions focused on an asymmetrical
clinical interaction contribute to the loss of confidence and safety of parents, increasing the
difficulties in the decision-making prescription process of professionals. Similar findings
were reported in a recent qualitative study carried out in Spain [18].

Participants also mentioned an interactional resistance of parents to non-prescribing
antibiotic behaviour. However, a strategy based on the risks of antibiotic use to prevent
prescribing generated a passive attitude on the part of parents to therapeutic indications of
the paediatrician, transmitting uncertainty and fear regarding their children’s illness.

The results of the present study have contributed to the design of strategies and
interventions for both medical professionals and the community within the framework of
the Program for the Responsible Use of Antibiotics in Early Childhood (PURAPI Program)
of the Health Department of the Region of Murcia. Regarding medical professionals,
seminars are currently being given by pediatricians to address the appropriate use of
antibiotics in practice conditions and the management of uncertainty in clinical decision-
making in the settings of primary care and hospital and extra-hospital emergency services.
This activity aimed to update knowledge and quality of prescription among professionals.
In addition, this training activity provides skills for managing fear and insecurity when
professionals are faced with decision-making.
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In relation to the community, workshops on the appropriate use of antibiotics in
the management of the most prevalent diseases in infants (bronchiolitis, fever, colds
and acute gastroenteritis) are being carried out. The content of these workshops is com-
piled in the “Guides for families of diseases in childhood” (available at: https://www.
escueladesaludmurcia.es/escuelasalud/cuidarse/pediatria/guiasanticipatorias.jsf accessed
on 27 March 2023). This is intended to make the population aware of the importance of the
appropriate use of antibiotics. Such awareness would contribute to reducing the demand
for antibiotics from families to professionals who carry out their activity both in primary
care and in the hospital and extra-hospital emergency services.

Finally, from the Department of Health of the Region of Murcia and the Murcia Health
Service, systems are being developed to have available data on paediatric patients attended
to at each care level, allowing better access to patient information and, consequently, an
improvement in the quality of care.

This study was conducted in primary care, so that the present findings should be
cautiously generalized to other health care settings. Although theoretical saturation was
reached in the three focal groups, other perspectives or points of view of paediatricians
that were not categorized as leaders could be missed. The professional profiles of other
professionals (e.g., ED physicians) who are also prescribers of antibiotic therapy in children
were not analysed.

The research team considers that this selection constituted a representative sample
of paediatricians in the Region of Murcia, given that all the leaders are involved in the
patients’ care (not management activities) in the primary care setting. The fact of being
considered leaders does not imply extensive knowledge about antimicrobial resistance or
quality of prescription in their clinical practice. This circumstance allowed us to explore the
phenomenon with the least bias possible. However, it could provide a reduced view of the
study phenomenon. Therefore, the results must be interpreted with caution.

On the other hand, the years of experience of the participants have been considered
to generate a heterogeneous sample in the constitution of the focus groups, in order to
broaden the perspective of the phenomenon among the participants belonging to different
generations. However, this variable does not provide relevant information on the influence
of the years of practice of professionals in the appropriate use of antibiotics. It would be
interesting to carry out further research on this matter in the same study area.

5. Conclusions

Based on findings of the present qualitative study, the opinion of paediatricians
working in primary health care is that the rational model of clinical decision-making in
prescribing paediatricians is influenced by factors associated with health care manage-
ment, social awareness and knowledge of the population about the risk of the misuse of
antibiotics, as well as difficulties for professionals in making decisions about antibiotic use
and families” demands for antibiotic prescription. This study highlights the importance
of making professionals aware of the responsible prescription of antibiotics and defin-
ing strategies focused on a bidirectional way from the perspective of paediatricians and
parents with the support of the health care administration to contribute to changing the
socio-cultural paradigm of antibiotic consumption and to obtain sustained effects. Fur-
ther research is needed involving stakeholders, such as patients and pharmacists, to have
deeper knowledge of individual aspects, which influence on the misuse of antibiotics not
only from prescribers, but also from the community. This would aid in a more thorough
understanding of and response to the factors that drive antibiotic prescription, guiding
an effective antibiotic stewardship program. Currently, the results of this research have
contributed to implementing health interventions for paediatricians within the framework
of the PURAPI program.


https://www.escueladesaludmurcia.es/escuelasalud/cuidarse/pediatria/guiasanticipatorias.jsf
https://www.escueladesaludmurcia.es/escuelasalud/cuidarse/pediatria/guiasanticipatorias.jsf

Antibiotics 2023, 12, 727 10 of 12

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/antibiotics12040727 /s1, Table S1. Respondents” demographic
characteristics; Table S2. FGD guide; Table S3. COREQ checklist; S4. Informed consent.

Author Contributions: Conceptualization, J.A.-S., C.J.-G. and G.M.-A.; formal analysis, J.A.-S.,
M.A-Q., GM.-A. and ].J.V.-A.; methodology, J].A.-S., GM.-A. and J.ES.-I.; project administration,
J.A.-S,; resources, M.A.-Q., G.M.-A. and C J.-G.; software: J.A.-S. and C.]J.-G.; supervision: M.A.-Q.,
C.J.-G. and B.G.-M.; writing of the original draft, ].A.-S., C.J.-G., M.A.-Q., ].].V.-A. and G.M.-A. All
authors have read and agreed to the published version of the manuscript.

Funding: This study was financed by the Fundacion para la Formacién e Investigacion Sanitaria de
la Region de Murcia (FFIS). Funding number: FFIS17/CE/01/27.

Institutional Review Board Statement: The study was conducted in accordance with the declara-
tions of Helsinki, and approved by the Ethics Committee of the Hospital clinico Universitario Virgen
de la Arrixaca (Protocol code: 201706-PI).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Participants accepted to participate voluntarily and signed the informed consent form before
starting the focus group discussion sessions.

Data Availability Statement: The study data are available from the corresponding author (J.A.-S.)
upon request. The data are not publicly available due to European Protection Regulation (GDPR).

Acknowledgments: The authors thank Marta Pulido for editing the manuscript and editorial assis-
tance. In addition, we would like to thank all participants who took part in the study.

Conflicts of Interest: The authors have no conflict of interest to declare. The funders had no role in
the design of study; in the collection, analyses or interpretation of data; in the writing of manuscript,
or in the decision to publish the results.

Abbreviations

DID Daily Dose per 1000 inhabitants
FGD Focus Group Discussion

PED Paediatrician

ED Emergency Department

HA Health Areas

Y of P Years of Practice

References

1.

Hersh, A.L.; Jackson, M.A.; Hicks, L.A.; American Academy of Pediatrics Committee on Infectious Diseases. Principles of
Judicious Antibiotic Prescribing for Upper Respiratory Tract Infections in Pediatrics. Pediatrics 2013, 132, 1146-1154. [CrossRef]
[PubMed]

Alzahrani, M.S.; Maneno, M.K,; Daftary, M.N.; Wingate, L.; Ettienne, E.B. Factors Associated with Prescribing Broad-Spectrum
Antibiotics for Children with Upper Respiratory Tract Infections in Ambulatory Care Settings. Clin. Med. Insights Pediatr. 2018, 12,
117955651878430. [CrossRef] [PubMed]

Holstiege, J.; Schulz, M.; Akmatov, M.K.; Steffen, A.; Batzing, ]. Marked Reductions in Outpatient Antibiotic Prescriptions for
Children and Adolescents-a Population-Based Study Covering 83% of the Paediatric Population, Germany, 2010 to 2018. Euro
Surveill. Bull. Eur. Sur Mal. Transm. Eur. Commun. Dis. Bull. 2020, 25, 1900599. [CrossRef] [PubMed]

Antimicrobial Consumption in the EU/EEA (ESAC-Net)-Annual Epidemiological Report for 2021. Available online:
https:/ /www.ecdc.europa.eu/en/publications-data/surveillance-antimicrobial-consumption-europe-2021  (accessed on
21 March 2023).

Ballesteros, M.R.A.; Arranz, C.R.; Alés, R.].; Alvarez, J.A.; Hiraldo, E.M.; Castellanos, P.L.; Chamorro, M.].M.; Vera, C.G.; Arrabal,
M.C.S. Antimicrobial Stewardship Programs (ASPS) in Pediatric Primary Care. An. Pediatr. Engl. Ed. 2023, 98, 136.e1-136.e11.
[CrossRef] [PubMed]

Youngster, I.; Avorn, J; Belleudi, V., Cantarutti, A. Diez-Domingo, J.; Kirchmayer, U.; Park, B.-J.; Peir6, S,
Sanfélix-Gimeno, G.; Schroder, H.; et al. Antibiotic Use in Children-A Cross-National Analysis of 6 Countries. ]. Pedi-
atr. 2017, 182, 239-244.e1. [CrossRef]

Serna, M.C.; Real, |.; Ribes, E.; Marsal, ].R.; Godoy, P.; Galvan, L. Determinantes de la prescripcién de antibiéticos en atencién
primaria. Enfermedades Infecc. Microbiol. Clinica 2011, 29, 193-200. [CrossRef]


https://www.mdpi.com/article/10.3390/antibiotics12040727/s1
https://www.mdpi.com/article/10.3390/antibiotics12040727/s1
http://doi.org/10.1542/peds.2013-3260
http://www.ncbi.nlm.nih.gov/pubmed/24249823
http://doi.org/10.1177/1179556518784300
http://www.ncbi.nlm.nih.gov/pubmed/30046262
http://doi.org/10.2807/1560-7917.ES.2020.25.31.1900599
http://www.ncbi.nlm.nih.gov/pubmed/32762794
https://www.ecdc.europa.eu/en/publications-data/surveillance-antimicrobial-consumption-europe-2021
http://doi.org/10.1016/j.anpede.2022.12.002
http://www.ncbi.nlm.nih.gov/pubmed/36774296
http://doi.org/10.1016/j.jpeds.2016.11.027
http://doi.org/10.1016/j.eimc.2010.09.012

Antibiotics 2023, 12, 727 11 0f12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Rose, J.; Crosbie, M.; Stewart, A. A Qualitative Literature Review Exploring the Drivers Influencing Antibiotic Over-Prescribing
by GPs in Primary Care and Recommendations to Reduce Unnecessary Prescribing. Perspect. Public Health 2021, 141, 19-27.
[CrossRef]

Foley, G.; Timonen, V. Using Grounded Theory Method to Capture and Analyze Health Care Experiences. Health Serv. Res. 2015,
50, 1195-1210. [CrossRef]

Malterud, K. The Art and Science of Clinical Knowledge: Evidence beyond Measures and Numbers. Lancet 2001, 358, 397-400.
[CrossRef]

Seidman, I. Interviewing as Qualitative Research. A Guide for Researchers in Education and the Social Sciences, 5th ed.; Teachers College
Press: New York, NY, USA, 2019.

Corbin, J.; Strauss, A. Basics of Qualitative Research. Techniques and Procedures for Developing Grounded Theory, 4th ed.; SAGE
Publications, Inc.: Los Angeles, CA, USA, 2015.

World Medical Association. World Medical Association Declaration of Helsinki: Ethical Principles for Medical Research Involving
Human Subjects. JAMA 2013, 310, 2191-2194. [CrossRef]

Tong, A.; Sainsbury, P.; Craig, J. Consolidated Criteria for Reporting Qualitative Research (COREQ): A 32-Item Checklist for
Interviews and Focus Groups. Int. . Qual. Health Care 2007, 19, 349-357. [CrossRef]

Geitona, M.; Toska, A.; Latsou, D.; Saridi, M.; Evripidou, A.; Evripidou, I. Antibiotics” Prescribing and Pharmacovigilance
Attitudes among Pediatricians and Pediatric Residents in Cyprus. Pharmacol. Pharm. 2017, 8, 75. [CrossRef]

Rodrigues, A.T.; Ferreira, M.; Pifieiro-Lamas, M.; Falcao, A.; Figueiras, A.; Herdeiro, M.T. Determinants of Physician Antibiotic
Prescribing Behavior: A 3 Year Cohort Study in Portugal. Curr. Med. Res. Opin. 2016, 32, 949-957. [CrossRef] [PubMed]
Kosiyaporn, H.; Chanvatik, S.; Issaramalai, T.; Kaewkhankhaeng, W.; Kulthanmanusorn, A.; Saengruang, N.; Witthayapipopsakul,
W.; Viriyathorn, S.; Kirivan, S.; Kunpeuk, W.; et al. Surveys of Knowledge and Awareness of Antibiotic Use and Antimicrobial
Resistance in General Population: A Systematic Review. PLoS ONE 2020, 15, €0227973. [CrossRef] [PubMed]

Vazquez-Cancela, O.; Souto-Lopez, L.; Vazquez-Lago, ] M.; Lopez, A.; Figueiras, A. Factors Determining Antibiotic Use in the
General Population: A Qualitative Study in Spain. PLoS ONE 2021, 16, e0246506. [CrossRef]

Pavydé, E.; Veikutis, V.; Maciuliené, A.; Maciulis, V.; Petrikonis, K.; Stankevicius, E. Public Knowledge, Beliefs and Behavior on
Antibiotic Use and Self-Medication in Lithuania. Int. ]. Environ. Res. Public. Health 2015, 12, 7002-7016. [CrossRef]

Alhomoud, F; Aljamea, Z.; Almahasnah, R.; Alkhalifah, K.; Basalelah, L.; Alhomoud, EK. Self-Medication and Self-Prescription
with Antibiotics in the Middle East-Do They Really Happen? A Systematic Review of the Prevalence, Possible Reasons, and
Outcomes. Int. |. Infect. Dis. 2017, 57, 3-12. [CrossRef]

Gastelurrutia, M.A.; Larranaga, B.; Garay, A.; de Asis Echeveste, F.; Fernandez-Llimos, F. Impact of a Program to Reduce the
Dispensing of Antibiotics without a Prescription in Spain. Pharm. Pract. 2013, 11, 185-190. [CrossRef]

Ekambi, G.-A.E.; Ebongue, C.O.; Penda, I.C.; Nnanga Nga, E.; Mpondo Mpondo, E.; Eboumbou Moukoko, C.E. Knowledge,
Practices and Attitudes on Antibiotics Use in Cameroon: Self-Medication and Prescription Survey among Children, Adolescents
and Adults in Private Pharmacies. PLoS ONE 2019, 14, e0212875. [CrossRef]

Duan, L,; Liu, C.; Wang, D. The General Population’s Inappropriate Behaviors and Misunderstanding of Antibiotic Use in China:
A Systematic Review and Meta-Analysis. Antibiotics 2021, 10, 497. [CrossRef]

Zapata-Cachafeiro, M.; Pifieiro-Lamas, M.; Guinovart, M.C.; Lopez-Vazquez, P.; Vazquez-Lago, ].M.; Figueiras, A. Magnitude
and Determinants of Antibiotic Dispensing without Prescription in Spain: A Simulated Patient Study. J. Antimicrob. Chemother.
2019, 74, 511-514. [CrossRef] [PubMed]

Servia-Dopazo, M.; Figueiras, A. Determinants of Antibiotic Dispensing without Prescription: A Systematic Review. J. Antimicrob.
Chemother. 2018, 73, 3244-3253. [CrossRef] [PubMed]

Vazquez-Lago, ].M.; Lopez-Vazquez, P.; Lopez-Duran, A.; Taracido-Trunk, M.; Figueiras, A. Attitudes of Primary Care Physicians
to the Prescribing of Antibiotics and Antimicrobial Resistance: A Qualitative Study from Spain. Fam. Pract. 2012, 29, 352-360.
[CrossRef] [PubMed]

Ha, T.V,; Nguyen, AM.T.; Nguyen, H.S.T. Public Awareness about Antibiotic Use and Resistance among Residents in Highland
Areas of Vietnam. BioMed Res. Int. 2019, 2019, 9398536. [CrossRef] [PubMed]

Roope, L.S.J.; Tonkin-Crine, S.; Herd, N.; Michie, S.; Pouwels, K.B.; Castro-Sanchez, E.; Sallis, A.; Hopkins, S.; Robotham, J.V,;
Crook, D.W.,; et al. Reducing Expectations for Antibiotics in Primary Care: A Randomised Experiment to Test the Response to
Fear-Based Messages about Antimicrobial Resistance. BMC Med. 2020, 18, 110. [CrossRef]

McNulty, C.A.M.; Nichols, T.; Boyle, PJ.; Woodhead, M.; Davey, P. The English Antibiotic Awareness Campaigns: Did They
Change the Public’s Knowledge of and Attitudes to Antibiotic Use? J. Antimicrob. Chemother. 2010, 65, 1526-1533. [CrossRef]
[PubMed]

Bianco, A.; Licata, F.; Zucco, R.; Papadopoli, R.; Pavia, M. Knowledge and Practices Regarding Antibiotics Use: Findings from a
Cross-Sectional Survey among Italian Adults. Evol. Med. Public Health 2020, 2020, 129-138. [CrossRef]

Machowska, A.; Lundborg, C.S. Drivers of Irrational Use of Antibiotics in Europe. Int. |. Environ. Res. Public. Health 2018, 16, 27.
[CrossRef]

Rossin, S.; Barbieri, E.; Cantarutti, A.; Martinolli, F.; Giaquinto, C.; Da Dalt, L.; Dond, D. Multistep Antimicrobial Stewardship
Intervention on Antibiotic Prescriptions and Treatment Duration in Children with Pneumonia. PLoS ONE 2021, 16, €0257993.
[CrossRef]


http://doi.org/10.1177/1757913919879183
http://doi.org/10.1111/1475-6773.12275
http://doi.org/10.1016/S0140-6736(01)05548-9
http://doi.org/10.1001/jama.2013.281053
http://doi.org/10.1093/intqhc/mzm042
http://doi.org/10.4236/pp.2017.83005
http://doi.org/10.1185/03007995.2016.1154520
http://www.ncbi.nlm.nih.gov/pubmed/26878083
http://doi.org/10.1371/journal.pone.0227973
http://www.ncbi.nlm.nih.gov/pubmed/31945117
http://doi.org/10.1371/journal.pone.0246506
http://doi.org/10.3390/ijerph120607002
http://doi.org/10.1016/j.ijid.2017.01.014
http://doi.org/10.4321/S1886-36552013000400002
http://doi.org/10.1371/journal.pone.0212875
http://doi.org/10.3390/antibiotics10050497
http://doi.org/10.1093/jac/dky440
http://www.ncbi.nlm.nih.gov/pubmed/30395222
http://doi.org/10.1093/jac/dky319
http://www.ncbi.nlm.nih.gov/pubmed/30137342
http://doi.org/10.1093/fampra/cmr084
http://www.ncbi.nlm.nih.gov/pubmed/22016323
http://doi.org/10.1155/2019/9398536
http://www.ncbi.nlm.nih.gov/pubmed/31223624
http://doi.org/10.1186/s12916-020-01553-6
http://doi.org/10.1093/jac/dkq126
http://www.ncbi.nlm.nih.gov/pubmed/20488985
http://doi.org/10.1093/emph/eoaa028
http://doi.org/10.3390/ijerph16010027
http://doi.org/10.1371/journal.pone.0257993

Antibiotics 2023, 12, 727 12 0of 12

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Cabral, C.; Lucas, PJ.; Ingram, ].; Hay, A.D.; Horwood, J. “It’s Safer to ... ” Parent Consulting and Clinician Antibiotic Prescribing
Decisions for Children with Respiratory Tract Infections: An Analysis across Four Qualitative Studies. Soc. Sci. Med. 2015,
136-137, 156-164. [CrossRef]

Marti, D.; Hamdy, R.F; Broniatowski, D.A. Gist Representations and Decision-Making Processes Affecting Antibiotic Prescribing
for Children with Acute Otitis Media. MDM Policy Pract. 2022, 7, 23814683221115416. [CrossRef]

Morley, G.L.; Wacogne, I.D. UK Recommendations for Combating Antimicrobial Resistance: A Review of “antimicrobial
Stewardship: Systems and Processes for Effective Antimicrobial Medicine Use” (NICE Guideline NG15, 2015) and Related
Guidance. Arch. Dis. Child. Educ. Pract. Ed. 2018, 103, 46—49. [CrossRef]

Stuart, B.; Hounkpatin, H.; Becque, T.; Yao, G.; Zhu, S.; Alonso-Coello, P.; Altiner, A.; Arroll, B.; Bohning, D.; Bostock, J.; et al.
Delayed Antibiotic Prescribing for Respiratory Tract Infections: Individual Patient Data Meta-Analysis. BM] 2021, 373, n808.
[CrossRef] [PubMed]

Denny, K.J.; Gartside, ].G.; Alcorn, K.; Cross, ].W.; Maloney, S.; Keijzers, G. Appropriateness of Antibiotic Prescribing in the
Emergency Department. |. Antimicrob. Chemother. 2019, 74, 515-520. [CrossRef]

O’Doherty, J.; Leader, LEW.; O'Regan, A.; Dunne, C.; Puthoopparambil, S.J.; O’Connor, R. Over Prescribing of Antibiotics for
Acute Respiratory Tract Infections; a Qualitative Study to Explore Irish General Practitioners’ Perspectives. BMC Fam. Pract. 2019,
20, 27. [CrossRef]

Biezen, R.; Grando, D.; Mazza, D.; Brijnath, B. Dissonant Views-GPs’ and Parents” Perspectives on Antibiotic Prescribing for
Young Children with Respiratory Tract Infections. BMC Fam. Pract. 2019, 20, 46. [CrossRef] [PubMed]

Nabovati, E.; Jeddi, ER.; Farrahi, R.; Anvari, S. Information Technology Interventions to Improve Antibiotic Prescribing for
Patients with Acute Respiratory Infection: A Systematic Review. Clin. Microbiol. Infect. Off. Publ. Eur. Soc. Clin. Microbiol. Infect.
Dis. 2021, 27, 838-845. [CrossRef]

Biiyiikcam, A.; Kara, A.; Bedir, T.; Giilhan, B.; Ozdemir, H; Stit¢ti, M.; Diizgol, M.; Arslan, A.; Tekin, T.; Celebi, S.; et al.
Pediatricians’ Attitudes in Management of Acute Otitis Media and Ear Pain in Turkey. Int. J. Pediatr. Otorhinolaryngol. 2018, 107,
14-20. [CrossRef] [PubMed]

Gonzalez-Gonzalez, C.; Lépez-Vazquez, P.; Vazquez-Lago, ].M.; Pifieiro-Lamas, M.; Herdeiro, M.T.; Arzamendi, P.C.; Figueiras,
A.; GREPHEPI Group. Effect of Physicians” Attitudes and Knowledge on the Quality of Antibiotic Prescription: A Cohort Study.
PLoS ONE 2015, 10, e0141820. [CrossRef]

Ye, D.; Yan, K.; Zhang, H.; Liu, S.; Yang, C.; Jiang, M.; Zhao, M,; Ji, W.; Fang, Y. A Survey of Knowledge, Attitudes and Practices
Concerning Antibiotic Prescription for Upper Respiratory Tract Infections among Pediatricians in 2018 in Shaanxi Province,
China. Expert Rev. Anti Infect. Ther. 2020, 18, 927-936. [CrossRef]

Courtenay, M.; Castro-Sanchez, E.; Fitzpatrick, M.; Gallagher, R.; Lim, R.; Morris, G. Tackling Antimicrobial Resistance 2019-2024-
The UK’s Five-Year National Action Plan. J. Hosp. Infect. 2019, 101, 426-427. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.socscimed.2015.05.027
http://doi.org/10.1177/23814683221115416
http://doi.org/10.1136/archdischild-2016-311557
http://doi.org/10.1136/bmj.n808
http://www.ncbi.nlm.nih.gov/pubmed/33910882
http://doi.org/10.1093/jac/dky447
http://doi.org/10.1186/s12875-019-0917-8
http://doi.org/10.1186/s12875-019-0936-5
http://www.ncbi.nlm.nih.gov/pubmed/30922238
http://doi.org/10.1016/j.cmi.2021.03.030
http://doi.org/10.1016/j.ijporl.2018.01.011
http://www.ncbi.nlm.nih.gov/pubmed/29501295
http://doi.org/10.1371/journal.pone.0141820
http://doi.org/10.1080/14787210.2020.1761789
http://doi.org/10.1016/j.jhin.2019.02.019
http://www.ncbi.nlm.nih.gov/pubmed/30826342

	Introduction 
	Methods 
	Study Design and Participants 
	Data Collection 
	Analysis 
	Ethical Considerations 

	Results 
	Management and Organisation of Health Care 
	Community, Knowledge and Social Awareness 
	The Family Looking for Antibiotic Treatment 
	Difficulties of Antibiotic Prescribing Decisions 

	Discussion 
	Conclusions 
	References

