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Abstract. Background and aim of the work: Uncovering the barriers and facilitators of antibiotic prescribing
is crucial in order to develop effective strategies for promoting responsible and evidence-based antibiotic
use, thereby combating antibiotic resistance and enhancing patient care. This qualitative study, informed by
the Theoretical Domains Framework (TDF) — specifically designed to understand and analyze the factors
that influence human behavior, with a focus on identifying barriers and facilitators to behavior change, was
aimed to explore the determinants (barriers and facilitators) of antibiotic prescribing behaviors from the per-
spective of doctors. Research design and methods: Semi-structured interviews were conducted with healthcare
professionals, and data analysis followed a theory-driven approach guided by the TDF. Results: The analysis
identified eight TDF domains influencing antibiotic prescribing, including memory, attention, and decision
processes; knowledge; skills; belief about capabilities; goals; belief about consequences; emotions; and envi-
ronmental context and resources. These domains were clustered into three overarching themes according to a
bottom-up logic: the decision-making prescribing process itself, intrinsic factors related to the physician, and
extrinsic factors influencing the decision. Conclusions: This research provides a comprehensive understanding
of the complex interactions between these determinants in antibiotic prescribing. The evidence gained from
the study offers valuable information for developing targeted interventions to improve antibiotic prescribing
practices and combat antimicrobial resistance considering psychosocial and environmental variables impact-
ing on antibiotic prescription decision making. (www.actabiomedica.it)
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professionals, particularly doctors, are on the front
lines of this issue, making crucial decisions about

The overuse and misuse of antibiotics present a when to prescribe antibiotics. Traditionally, research

significant global health challenge, as it contributes
to the alarming rise of antibiotic resistance (1). Italy,
like many other countries, grapples with the dilemma
of responsible antibiotic prescribing (2). Healthcare

in this area has predominantly focused on the clinical
aspects of these decisions, such as the type of infection
or the latest treatment guidelines (3). However, the
growing body of evidence suggests that psychosocial
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and environmental factors also play a substantial role
in influencing antibiotic prescribing patterns (4).
Neglecting these crucial aspects not only jeopardizes
individual patient care but may also perpetuate the
concerning over-prescribing practices, leading to an
increase in antibiotic resistance (5).

This research paper embarks on a journey into the
unique healthcare landscape of Italy to explore doctors’
perceptions of the facilitators and barriers involved
in antibiotic prescribing. To undertake this explora-
tion, we employ the Theoretical Domain Framework
(TDF) (6) as a structured and comprehensive lens for
analysis. The TDF, rooted in the field of behavioral sci-
ence, offers an organized framework for disentangling
the complex web of psychosocial and environmental
determinants that significantly influence healthcare
decisions. These factors are often overlooked in the tra-
ditional medical model, which predominantly focuses
on clinical symptoms and diagnostic criteria. More in
depth, the Theoretical domain framework (TDF) is a
conceptual framework used in the field of behavioral
science, particularly in the context of health and social
care research. It is designed to understand and analyze
the factors that influence human behavior, with a fo-
cus on identifying barriers and facilitators to behavior
change. The TDF consists of a set of 14 theoretical do-
mains, each representing a broad category of potential
determinants of behavior. The Theoretical Domains
Framework (TDF) comprises a set of 14 theoretical
domains, each representing a broad category of poten-
tial determinants that can influence human behavior.
These domains are used as a structured framework for
understanding the factors affecting behavior change in
various contexts. The 14 domains within the TDF are
the following:

- Knowledge: This domain refers to what indi-
viduals know or understand about a particu-
lar behavior, including its consequences and
benefits.

- Skills: It encompasses the abilities, competen-
cies, and techniques necessary to perform a be-
havior effectively.

- Social/Professional Role and Identity: This do-
main examines how an individual’s professional
and social roles influence their behavior.

- Beliefs about Capabilities: It deals with self-
confidence and perceived competence in carry-
ing out a behavior.

- Optimism: This domain considers the overall
positive outlook and expectations for successful
behavior change.

- Beliefs about Consequences: It involves the
perceptions of the anticipated positive or nega-
tive outcomes of a particular behavior.

- Reinforcement: This domain explores the pres-
ence or absence of rewards and punishment as-
sociated with the behavior.

- Intentions: It focuses on the individual’s readi-
ness and commitment to perform the behavior.

- Goals: Examines the specific objectives or tar-
gets associated with the behavior.

- Memory, Attention, and Decision Processes:
Investigates how cognitive processes affect be-
havior and decision-making.

- Environmental Context and Resources: This
domain considers external factors, such as the
physical environment, resources, and support
available to an individual.

- Social Influences: It examines the impact of so-
cial and peer pressure, as well as the influence of
others on the behavior.

- Emotion: This domain delves into the emo-
tional and affective aspects associated with the
behavior.

- Behavioral Regulation: Focuses on self-
monitoring and self-control in relation to the
behavior.

These domains offer a comprehensive framework
for analyzing and understanding the complex interplay
of factors that shape human behavior. Researchers and
practitioners use the TDF to identify which specific
domains are most relevant to a given behavior, help-
ing to design interventions and strategies that address
the key determinants of behavior change. The TDF’s
versatility makes it a valuable tool for various fields,
including healthcare, psychology, and social sciences,
where understanding and modifying behavior is a
central goal. Researchers and practitioners use the
TDF to assess the factors that impact a specific be-
havior, such as adherence to a medical regimen or the
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adoption of healthier lifestyle choices. By identifying
which domains are relevant to a particular behavior,
the TDF helps in developing targeted interventions
and strategies to promote behavior change. It provides
a structured and comprehensive way to explore the
psychological and contextual factors that influence hu-
man actions, making it a valuable tool for designing
effective behavior change interventions.

In our study, the application of the TDF serves
as a reminder that healthcare decisions are not made
in a vacuum. They are deeply intertwined with cogni-
tive, social, and contextual elements, which collectively
mold the antibiotic prescribing process. The signifi-
cance of this exploration lies in the understanding that
tackling the antibiotic resistance crisis is not solely a
matter of enforcing guidelines or medical education. It
also involves recognizing the deeply ingrained beliefs,
social pressures, and environmental influences that af-
fect doctors’ prescribing practices.

Study aims

By unearthing these often-concealed facets of an-
tibiotic prescribing, our study was aimed at exploring
the multifaceted dynamics at play in antibiotic pre-
scribing practices and providing a comprehensive per-
spective on the factors impacting the decision-making
process behind the prescribing behaviour. It is our be-
lief that this insight will be pivotal in the development
of targeted interventions and strategies aimed at opti-
mizing antibiotic use in Italy and beyond. Ultimately,
we hope that this research will contribute to the global
effort to mitigate antibiotic resistance and safeguard
the effectiveness of antibiotics for future generations.

Material and methods
Study design

To achieve this aim this study adopted a qualita-
tive research design. Qualitative research methods al-
low for an in-depth understanding of the experiences,
perspectives, and behaviors of individuals involved

in the prescribing process (7). Specifically, this study

employed a theory-driven approach informed by the

lenses of the Theoretical Domain Framework.
Participant recruitment

Recruitment was
probabilistic sampling procedures - based on personal
contacts of the research team -, seeking individuals
with varying levels of experience, specialties, and de-

conducted through non-

mographic characteristics (i.e., age, gender, medical
specialty, years of professional experience and type of
ward/dept) to ensure diversity of prescribers’ experi-
ence and a maximum variability sample (8).

Data collection

Semi-structured online interviews were con-
ducted by three researchers trained in qualitative
methods (CC, RC, and NC) with physicians to gather
rich qualitative data. The interview guide (Table 1) was
developed based on the TDEF. The interview questions
were designed to elicit participants’ perspectives on
each TDF domain. Thematic saturation occurred be-
tween 10 and 11 interviews and an additional 3 were
conducted to confirm no additional ideas related to the
research question. Each interview session lasted on av-
erage 35 min.

Analysis

The analysis followed a theory-driven approach
informed by the lenses of the TDF. Here following a
detailed description of the data analysis process.

Step 1: Data Familiarization. 'The qualitative
interviews have been transcribed by two researchers
(CS and CC) while ensuring utmost confidentiality
and anonymity for the participants. Following this,
two independent coders (MA and CC) and a third re-
searcher (SB) familiarized themselves with the dataset
by reading through the transcripts.

Step 2: Training and TDF Familiarization. To
maintain consistency and alignment, the coders and
the third researcher received in-depth training on the
Theoretical Domains Framework. This involved un-
derstanding the 14 domains and how they relate to be-
havior, with specific reference to antibiotic prescribing.
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Table 1. Interview Guide.

Section 1: Decision-Making
Prescribing Process

Can you describe your typical decision-making process when prescribing antibiotics
for patients?

What role does the patient-doctor relationship play in your antibiotic prescribing
decisions?

How do you perceive your role as a final decision-maker in the prescription process?
How do you handle situations where patients have different expectations or
preferences regarding antibiotic treatment?

Section 2: Intrinsic Factors Related to

the Physician

How would you describe your clinical knowledge and skills related to antibiotic
prescribing?

How do you assess a patient’s condition and medical history when making antibiotic
prescribing decisions?

Can you share any experiences where your clinical knowledge played a crucial role in
making appropriate antibiotic prescribing decisions?

How aware are you of antibiotic resistance and its implications for antibiotic
prescribing? How does this awareness influence your prescribing practices?

Section 3. Effective Communication
and Patient-Centered Care

How do you approach communication with patients when discussing antibiotic
prescriptions?

Can you share examples of effective communication strategies that you use during
patient consultations?

How do you address patients’ expectations or demands for antibiotics when you
believe they may not be necessary?

How do you tailor your communication style to individual patients’ characteristics
and preferences?

How do you establish rapport and trust with patients to foster a positive patient-
doctor relationship?

Section 4: Extrinsic Factors
Influencing Prescribing Decisions

Have you encountered situations where patient expectations influenced your
antibiotic prescribing decisions? If yes, can you provide examples?

How do external factors, such as time constraints and workload pressures, impact your
antibiotic prescribing practices?

Are there any challenges related to the patient-doctor relationship that you face when
making antibiotic prescribing decisions?

Section 5: Impact of the Patient-
Doctor Relationship on Responsible
Prescribing

How does your relationship with patients influence your willingness to engage in
shared decision-making for antibiotic prescriptions?

Can you share instances where a strong patient-doctor relationship facilitated non-
prescribing scenarios and the use of alternative treatments?

In your experience, how does the patient-doctor relationship contribute to responsible
antibiotic prescribing?

Conclusion

Is there anything else you would like to add about the patient-doctor relationship’s
role in antibiotic prescribing practices?

Pertinent literature and examples were also reviewed
to enhance comprehension.

Step 3: Initial Open Coding. Each independent
coder proceeded to independently code the transcripts
using an open-coding approach. They identified any
content that appeared to relate to the TDF domains,
either using dedicated software or manual highlighting.

Step 4: Coding Agreement and Discrepancy Review.
After the initial coding, the two independent coders
met to compare their coding results. They discussed
areas of agreement and discrepancy, paying particular

attention to instances where their interpretations
differed. Any disagreements were documented in a
coding disagreement log, which recorded the specific
text passages in question.

Step 5: Involvement of the Third Researcher. The
third researcher (SB) subsequently entered the process
by independently coding the same set of transcripts
using the TDF framework. This phase aimed to iden-
tify any additional discrepancies or provide insights
into the existing discrepancies noted by the independ-
ent coders.
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Step 6: Consensus Discussion. The two independ-
ent coders and the third researcher then convened to
review and discuss any remaining discrepancies. By
engaging in comprehensive discussions, they sought
to reach a consensus on the final set of codes. These
discussions were meticulously documented to ensure
transparency and rigor in the coding process.

Step 7: Final Coding and Analysis. Upon reach-
ing a consensus, the final set of codes was applied to
the entire dataset. These coded data were then used
to identify patterns, themes, and insights pertinent to
antibiotic prescribing experiences.

Step 8: Data Synthesis. To synthesize the qualita-
tive data effectively, we opted to condense through a
bottom up approach, the domains of the Theoretical
Domains Framework (TDF) into three overarching
themes. This approach was employed to present a co-
herent and comprehensive picture of the multifaceted
nature of antibiotic prescription decision-making. In
our analysis, we organized the identified TDF do-
mains into three primary categories:

- The Decision-Making Prescribing Process
Itself: This theme encapsulated the domains
associated with the actual process of antibiotic
prescription. It delved into the factors that di-
rectly influenced how physicians decide when
and how to prescribe antibiotics. These encom-
passed domains such as “Knowledge,” “Skills,”
“Intentions,” and “Beliefs about Consequences.”

- Intrinsic Factors Related to the Physician: This
category focused on domains that explored the in-
ternal factors linked to the healthcare provider. It
delved into the individual physician’s characteris-
tics and their influence on antibiotic prescription
decisions. Domains within this category included
“Beliefs about Capabilities,” “Optimism,” and
“Social/Professional Role and Identity.”

- Extrinsic Factors Influencing the Decision: The
third overarching theme addressed the external
influences that impact antibiotic prescribing. It
examined the social, environmental, and contex-
tual factors that healthcare providers grapple with
when making prescription decisions. This cat-
egory included domains such as “Environmental
Context and Resources,” “Social Influences,” and
“Behavioral Regulation.”

By collapsing the TDF domains into these three
overarching themes, we aimed to simplify and clar-
ify the complex landscape of antibiotic prescription
decision-making. This approach allowed us to present
a structured and theory-informed interpretation of the
qualitative data, highlighting the interplay between
the decision-making process itself, the intrinsic fac-
tors related to physicians, and the extrinsic factors that
shape their decisions. NVivo 12 (9) was used to sup-
port the analysis process and to organize and arrange
the thematic codes.

Rigor and trustworthiness

To ensure the rigor and trustworthiness of the
study, several strategies were employed. These in-
cluded: member checking, where participants were
given the opportunity to review and provide feedback
on the analysis findings, thus enhancing the credibil-
ity of the interpretations. Additionally, a subset of the
transcripts and the coding framework were reviewed
by an independent researcher (MA) to assess the con-
sistency and coherence of the analysis process.

Ethical considerations

This research study was conducted in accordance
with the ethical principles outlined in the Declaration
of Helsinki, for the ethical conduct of medical research
involving human subjects. Ethical approval was sought
and obtained from the Research Ethics Board (REB)
of the University of Parma (IRB-030223). Informed
consent was obtained from all participants prior to
their inclusion in the study. Anonymity and confiden-
tiality were maintained throughout the research pro-
cess, with all data securely stored and only accessible to
the research team.

Results
Participant demographics

Fifteen physicians were interviewed. Seven par-
ticipants were male (47%) and the mean age was
46,26 years (SD??). Eleven physicians (73%) reported
being in practice for 10 years or more.
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The interviewees work in different departments:
6 (40%) in general practice, 5 (34%) in hematology,
2 (13%) in emergency surgery and 2 (13%) in infec-
tious diseases.

A detailed description of participants’ demographic
characteristics such as age, sex, years of experience, and
type of practice retained are reported in Table 2.

Factors influencing the prescribing decision

The analysis of the qualitative data yielded several
key findings regarding the role of the patient-doctor
relationship in antibiotic prescribing practices, as
guided by the TDF and the grounded theory approach.
The results revealed multifaceted factors that influence
prescribing decisions, highlighting the complexity of
the patient-doctor relationship within this context.
Eight of the fourteen domains of the TDF were iden-
tified by the analysis: memory, attention, and decision
processes; knowledge; skills; belief about capabilities;
goals; belief about consequences; emotions and envi-
ronmental context and resources. (Figure 1). To unpack
the complex antibiotic prescribing decision making
processes, TDF domains identified through the analy-
sis were categorized into overarching groupings related
to the prescribing decision itself (Attention/Memory

Table 2. Sample characteristics.

and Decision Making), the intrinsic factors (knowl-
edge; skills; emotions; belief about capabilities; goals;
belief about consequences) and extrinsic factors (so-
cial influences; environmental context and resources)
to the physician that affect that decision (Figure 1).
Intrinsic factors were those understood to be playing
a role intrinsic to the individual physician making the
prescribing decision, while external factors were those
that were dependent on others (the patient, other pro-
viders, etc.) to inform the decision.

The decision-making prescribing process

The first thematic group concerns the prescribing
decision itself and involves topic related to the TDF
domain Attention, Memory and Decision processes.
Cognitive processes related to attention, memory, and
decision making played a crucial role in antibiotic pre-
scribing. Providers had to manage large amounts of
information, prioritize relevant clinical cues, and re-
member patient details and preferences. These cogni-
tive processes influenced the ability to make optimal
prescribing decisions.

One of the primary factors influencing antibiotic
prescribing decisions was c/inical reasoning. Healthcare
providers considered the patient’s clinical presentation,

Participant ID Age Sex Specialty Years of experience | Ward/Dept.

ID1 47 F Physician 21 Hematology

D2 48 F Physician 16 Emergency surgery
1D3 34 F Physician 8 Infectious diseases
1D4 38 F Physician 10 Hematology

1D5 50 F Physician 25 Hematology

D6 64 M Physician 36 Hematology

1D7 61 M Physician 34 Hematology

D8 33 M Physician 7 Infectious diseases
1D9 34 F Physician General practice
1D10 50 M Physician 24 Emergency surgery
ID11 40 M Physician 14 General practice
ID12 63 F Physician 35 General practice
1D13 58 M Physician 25 General practice
1D14 45 F Physician 15 General practice
ID15 29 M Physician 3 General practice
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EXTRINSIC
FACTORS

INTRINSIC
FACTORS

+ Clinical reasoning

* Shared decision making

¢ Clinical uncertainty

+ Timing of the decisional
prescription process

* Decisional heuristics

* Clinical knowledge

+ Physicians’s antibiotic resistance awareness
+ Communication skills

+ Familiarity with patient

+ Using humor

¢ Customizing communication approaches
Negotiation skills —
Sense of comfort with prescribing practices
* Fearand anxiety

+ Fatigue and burnout

Empathy

Achieve the well-being of patients

TDF-related DOMAINS
knowledge; skills, belief

about capabilities,
emotions; goals; belief
about consequences

+ Patients’ expectations

+ Past prescription by another physician

* Presenceofintern during the prescribing practice

* Organizational culture oriented to defensive medicine
+ Lack of time

+ Presence of guidelines provided by the organization

+ Patients awareness about antimicrobiial resistance

* Pressure to prescribing by other colleagues

TDF-related DOMAINS
social influenc

environmental context

and resources

Figure 1. A visual representation of the antibiotic prescribing process and the domains that influence the intention to prescribe an

antibiotic (or not).

symptoms, and medical history to make informed deci-
sions about whether to prescribe antibiotics. Clinicians
often used their diagnostic skills and medical exper-
tise to assess the likelihood of a bacterial infection,
which in turn guided their prescription choices. One
interviewee said: “I rely on my clinical Judgment, pa-
tient assessment, and medical knowledge fo determine if
antibiotics are necessary. Its about weighing the risks and
benefits (ID11).” In particular, c/inical uncertainty was
identified as a recurring and complex factor affecting
antibiotic prescribing decisions. Healthcare provid-
ers frequently encountered cases where the diagnosis
was unclear or the severity of the infection was uncer-
tain. In such situations, clinical uncertainty often led
to deliberation about whether to prescribe antibiotics
or adopt a more conservative “wait and see” approach.
The presence of clinical uncertainty influenced pre-
scribing behaviors, sometimes leading to a preference
for avoiding unnecessary antibiotic use. Another par-
ticipant expressed the challenge of clinical uncertainty,
stating, “Sometimes it’s tough to be sure if it’s a bacterial
infection or not. This uncertainty can lead to prescribing
Just to be safe (ID9).” Decisional heuristics, or cognitive
shortcuts, were found to play a role in the antibiotic
prescribing process. Providers sometimes used heuris-
tics to streamline decision-making, particularly in busy
clinical settings with time constraints. These heuristics,

which could include rules of thumb or algorithms, ex-
pedited the process but also carried the risk of overpre-
scribing if not used judiciously. The choice to employ
heuristics varied based on the urgency of the clinical
situation. Another provider interviewed discussed de-
cisional heuristics, saying, “In time-sensitive situations,
I may use heuristics to expedite the process. Its a mental
shortcut to make decisions, but it can be a double-edged
sword (ID4).”

Shared decision making was another prominent
and critical component of antibiotic prescribing.
Healthcare providers engaged in collaborative dis-
cussions with patients, actively involving them in
the decision-making process. Patients were informed
about the potential benefits and risks associated with
antibiotic treatment, and their preferences and con-
cerns were carefully considered. Shared decision mak-
ing had a substantial impact on whether antibiotics
were prescribed and, if so, the choice of the specific
antibiotic regimen. Shared decision making was em-
phasized by another interviewee, who said, “Invofving
patients in the decision-making process is crucial. I provide
information and discuss options, but the final choice should
align with the patient’s preferences (ID15).”

Finally, the timing of the decisional prescription
process was a critical factor influencing antibiotic pre-
scribing. Providers had to make rapid decisions in
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some cases, such as in emergency or urgent care set-
tings. In contrast, for non-acute cases or chronic con-
ditions, they had more time for thorough assessment
and deliberation. The timing of the decision affected
the use of decisional heuristics, with providers relying
more on cognitive shortcuts in time-sensitive situa-
tions. The timing of the decision was highlighted by
one doctor, who noted, “In emergency situations, you
often have to make quick decisions. Time constraints can
influence antibiotic choices (ID11).”

When making decisions regarding antibiotic pre-
scriptions outside of regular working hours, such as
during out-of-hours periods, healthcare professionals
may encounter difficulties in adhering to appropriate
antibiotic prescribing practices. Indeed, healthcare
professionals are responsible for deciding when and
how to prescribe antibiotics to patients. This is typi-
cally done during their regular working hours. How-
ever, there are situations, particularly during evenings,
weekends, or holidays, when healthcare services oper-
ate differently, and professionals may need to make
these decisions outside of their usual work schedule.
During these out-of-hours periods, healthcare profes-
sionals may encounter difficulties in adhering to ap-
propriate antibiotic prescribing practices. This means
that they may find it challenging to follow established
guidelines and protocols for prescribing antibiotics in
a responsible and evidence-based manner.

Intrinsic factor

The second overarching group concerns factors
that are intrinsic to the physician prescriber, reflecting
the unique combination of their clinical expertise, per-
sonal qualities, and interpersonal skills that collectively
shape their antibiotic prescribing decisions.

Firstly, c/inical knowledge was identified as a foun-
dational factor affecting antibiotic prescribing. Health-
care providers’ understanding of infectious diseases,
antibiotic mechanisms, and the principles of antimi-
crobial stewardship played a crucial role in making in-
formed prescription decisions. A strong foundation of
clinical knowledge served as a basis for differentiating
between bacterial and viral infections and determin-
ing the appropriate antibiotic treatment. In this regard,
one physician stated, “A solid understanding of infectious

diseases is crucial. Knowing when antibiotics are necessary
and when they are not can prevent overuse (ID2).”

Awareness of antibiotic resistance emerged as an-
other significant factor. Healthcare providers who were
well-informed about the growing problem of antibi-
otic resistance were more cautious in their prescribing
practices. Knowledge of the consequences of overuse
and the emergence of resistant strains influenced their
decision-making, leading to a more judicious use of
antibiotics. An interviewee emphasized, “Awareness of
antibiotic resistance is a wake-up call. It influences my de-
cisions, pushing me to be more judicious (IDS8).”

Effective communication skills were also crucial in
antibiotic prescribing. Providers who could communi-
cate clearly, listen to patients, and engage in meaningful
discussions were better equipped to convey informa-
tion about the benefits and risks of antibiotics. These
skills fostered shared decision making and enhanced
patient understanding and cooperation. A healthcare
provider explained, “Being able to explain the reasons be-
hind antibiotic decisions clearly and listening to patients’
concerns are key in shared decision making (ID7).”

Moreover, familiarity with the patient was found
to influence antibiotic prescribing. Providers who
knew their patients well could tailor their approach to
align with the patient’s medical history, preferences,
and prior experiences. This familiarity allowed for
more personalized and effective prescribing decisions.
A physician shared, “Knowing a patient’s medical history
and preferences allows for a more personalized approach,
which can influence the decision-making process (ID6).”
Within the interaction with patients, the wuse of humor
was noted as a potentially impactful factor. Humor
was sometimes employed to establish rapport and al-
leviate patient anxiety. When used judiciously, humor
could enhance patient-provider relationships and cre-
ate a more conducive environment for shared decision
making. One interviewee commented, “Humor can ease
tensions and create a more relaxed atmosphere, which can
Jfacilitate shared decision making (ID5).”

Moreover, customizing communication approaches
was a key component of effective antibiotic prescrib-
ing. Providers who adapted their communication
style to the patient’s needs, whether by using lay-
man’s terms or more technical language, facilitated
better patient understanding and engagement in the
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decision-making process. An interviewee elaborated,
“Adapting my communication style to match the patient’s
understanding and preferences ensures they are fully en-
gaged in the decision (ID4).”

Negotiation skills were instrumental in cases where
patients were adamant about receiving antibiotics. Pro-
viders skilled in negotiation could navigate such situ-
ations to reach a decision that balanced the patient’s
concerns with judicious antibiotic use. A healthcare
provider mentioned, “Negotiating with patients who
strongly believe they need antibiotics can be challenging
but is often necessary (ID8).” One physician expressed,
“Being confident in my clinical judgment and following
evidence-based guidelines gives me the assurance to make
the right call (ID14).”

Also the provider’s personal sense of comfort with
prescribing practices was identified as an influential
factor. Providers who were confident in their clinical
judgment and knowledge were more likely to make
decisions aligned with antimicrobial stewardship
principles.

Fear and anxiety were emotions that providers
sometimes experienced when making antibiotic pre-
scribing decisions. Concerns about misdiagnosis, an-
tibiotic resistance, and patient dissatisfaction could
heighten anxiety and potentially influence prescription
choices. One healthcare provider shared, “Fear of mak-
ing a mistake or causing patient dissatisfaction can lead
to anxiety when deciding whether to prescribe antibiot-
ics (ID8).” Also, the presence of fatigue and burnout was
recognized as a factor that could affect antibiotic pre-
scribing. Healthcare providers experiencing burnout
were more likely to rely on heuristics and may opt for
antibiotic prescriptions as a quick solution in demand-
ing clinical settings. During busy shifts, decision-making
can be affected by exhaustion, and theres a temptation to
prescribe antibiotics as a quick solution (ID9)’.

Empathy was another important factor in the an-
tibiotic prescribing process. Providers who displayed
empathy and understood the patient’s concerns and
anxieties were better positioned to foster trust and co-
operation, which contributed to shared decision mak-
ing and more appropriate antibiotic use. A physician
noted, “Empathizing with patients, understanding their
Jfears and concerns, is central to gaining their trust and
making shared decisions (ID4).”

Finally, the overarching goal of achieving the
well-being of patients was a driving factor. Healthcare
providers aimed to balance the potential benefits of
antibiotics with patient safety and the prevention of
antibiotic resistance, ultimately prioritizing the pa-
tient’s health and long-term well-being. One health-
care provider emphasized, “In the end, its about the
patient’s health and long-term well-being. This drives my
decision-making process (ID8).”

Extrinsic factor

Finally, the study identified several TDF domains
related to extrinsic factors, including and social influ-
ences and environmental context and resources.

In particular, patients’ expectations were identi-
fied as a significant external factor influencing antibi-
otic prescribing decisions. Participants expressed the
challenge of managing patient expectations, as they
often expected antibiotics for various conditions. One
healthcare provider explained, “Patients sometimes come
in expecting a quick fix, and they can be quite insistent on
recerving antibiotics even for viral illnesses(ID13).”

The influence of past prescriptions by other physicians
was noted by several participants. Providers mentioned
instances where patients had received antibiotics from
other healthcare professionals, which influenced their
own decisions. As one interviewee described, “If a
patient recently received antibiotics from another doctor, it
can be challenging to justify withholding antibiotics, even
if I believe it’s not necessary (ID11).”

The presence of interns or other medical trainees dur-
ing the prescribing process was acknowledged as a factor
that could influence antibiotic decisions. One participant
stated, “When there are interns observing, there’s sometimes
a tendency to lean towards prescribing antibiotics to avoid
appearing indecisive or withholding treatment (ID7).”

Some participants highlighted the impact of an
organizational culture oriented towards defensive medi-
cine. They expressed concerns about the fear of legal
consequences if antibiotics were not prescribed. An
interviewee stated, “7The fear of malpractice lawsuits can
lead to defensive prescribing practices, even if antibiotics
aren’t clinically indicated (ID6).”

The lack of time in clinical settings was recognized
as a constraint on appropriate antibiotic prescribing.
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Participants expressed that time constraints often
made it difficult to engage in thorough patient dis-
cussions and shared decision making. As one health-
care provider noted, “In a busy clinic, there’s not always
enough time to educate patients and discuss the risks and
benefits of antibiotics (ID10).”

Participants acknowledged the influence of guide-
lines provided by their healthcare organizations. These
guidelines often served as reference points for anti-
biotic prescribing decisions. One interviewee stated,
“Our orgamization has specific antibiotic prescribing
guidelines that we are expected to follow. It provides a
framework for our decisions (ID1).”

The level of patient awareness about antimicro-
bial resistance was found to be a contributing factor.
Some participants noted that well-informed patients
were more receptive to non-antibiotic options. An in-
terviewee stated, “Patients who are aware of antibiotic
resistance tend to be more understanding and willing to
explore alternative treatments (ID2).”

Several participants discussed the influence of peer
pressure within the healthcare community. The pressure
to conform to colleagues’ prescribing practices was
recognized as a factor that could sway antibiotic de-
cisions. As one healthcare provider explained, “7here’s
sometimes an unspoken pressure to prescribe antibiot-
ics when other colleagues are doing so, even if you have
reservations (ID4).”

Conclusion

The findings from this study shed light on the
complexity of factors intervening in shaping antibiotic
prescribing practices. The evidence gained are expected
to offer valuable information for developing targeted
interventions to improve antibiotic prescribing prac-
tices and combat antimicrobial resistance considering
psychosocial and environmental variables impacting
on (over)prescribing by promoting a relational ap-
proach to this phenomenon. In particular, the find-
ings from this qualitative study highlighted specific
groups of factors impacting antibiotic prescribing de-
cisions among healthcare providers, encompassing the
decision-making process itself, intrinsic factors related
to the prescriber, and various extrinsic factors that

influence these decisions. The decision-making process
for antibiotic prescribing involves a delicate balance
between the need for effective treatment and the im-
perative to prevent antibiotic overuse and its associ-
ated consequences, such as antibiotic resistance. Our
findings underscore the central role of clinical reason-
ing, shared decision making, clinical uncertainty, tim-
ing of the decision, and the use of decisional heuristics
in this process. The importance of clinical reasoning
aligns with existing literature highlighting the signifi-
cance of clinical expertise in determining the appro-
priateness of antibiotic treatment (10,11). The ability
to differentiate between bacterial and viral infections
through clinical reasoning is pivotal for judicious an-
tibiotic prescribing. Moreover, the emphasis on shared
decision making is consistent with the growing rec-
ognition of the relevance of patient-centered care in
treatment decision(5,12,13). As suggested by previous
studies (14,15), engaging patients in discussions about
antibiotic treatment empowers them to make informed
decisions aligned with their preferences while ensuring
responsible antibiotic use.

The presence of clinical and diagnostic uncer-
tainty resonates with studies emphasizing the chal-
lenges of diagnosing infections accurately (16,17). Our
findings reveal that this uncertainty can lead to more
cautious prescribing practices, which is consistent with
the principle of “watchful waiting” advocated in some
guidelines (18).

The influence of timing on antibiotic prescription
decision making corresponds with studies highlighting
the impact of time and contextual constraints in clini-
cal settings (19,20). In emergency or urgent care situ-
ations, rapid decisions may be necessitated, potentially
affecting prescribing choices (21).

The use of decisional heuristics to expedite deci-
sion making aligns with research on cognitive short-
cuts used by healthcare providers (22). These heuristics,
while sometimes helpful, may also contribute to over-
prescribing, emphasizing the importance of their judi-
cious application.

The intrinsic factors affecting antibiotic prescribing,
such as clinical knowledge, antibiotic resistance aware-
ness, communication skills, familiarity with patients,
and emotional factors (e.g., fear, empathy), are integral
to the prescriber’s decision-making process. Existing
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literature supports the significance of these factors.
The role of clinical knowledge and guidelines in antibi-
otic prescribing has been well-documented (23). Also,
awareness of antibiotic resistance has gained attention
in the literature, emphasizing its potential to influence
prescribing behavior (24,25). In particular, as confirmed
by international studies, knowledge of the consequences
of resistance fosters responsible prescribing (26).

Effective communication with patients is a cor-
nerstone of patient-centered care also in the context of
antibiotic prescription (27). Providers with strong com-
munication skills can facilitate shared decision making
and patient understanding. Literature on the benefits
of provider-patient relationships in antibiotic prescrib-
ing has highlighted the value of knowing a patient’s
medical history and preferences (28). This familiarity
may contribute to personalized and patient-centered
care, as confirmed by other studies (29).

Emotional factors like fear of a complaint as a
consequence of not prescribing and empathy for un-
well patients have been explored in the context of
healthcare provider therapeutic decision making (30).
The fear of making a mistake and concerns about pa-
tient satisfaction can influence also antibiotic prescrib-
ing, highlighting the need for emotional support and
resilience strategies for the prescribers (31).

Extrinsic factors, including the presence of guide-
lines, organizational culture, time constraints, and peer
pressure, reflect the broader healthcare environment in
which prescribing decisions are made. These factors are
also well-documented in the literature. Existing litera-
ture emphasizes the role of clinical guidelines in pro-
moting evidence-based prescribing (32). Guidelines
provide a reference point and framework for prescrib-
ing practices. Also, the influence of an organizational
culture oriented toward defensive medicine is a recog-
nized phenomenon (33,34). Such cultures can lead to
defensive prescribing practices, reinforcing the impor-
tance of organizational support for appropriate pre-
scribing. The impact of time constraints on antibiotic
prescribing aligns with research on the challenges of
time in clinical decision making (35). Time pressures
necessitate efficient decision making while maintain-
ing quality care.

In line with this study results, the literature
also acknowledges the role of peer pressure and the

influence of colleagues on prescribing behaviour (36).
Conformity to colleagues’ practices can affect deci-
sion making, suggesting a need for peer education and
collaboration.

In conclusion, the decision-making process for
antibiotic prescribing is multifaceted, influenced
by intrinsic and extrinsic factors. Our findings align
with existing literature, emphasizing the importance
of clinical reasoning, shared decision making, clinical
uncertainty, timing, and decisional heuristics. Under-
standing the interplay of these factors is essential for
interventions aimed at promoting judicious antibiotic
use while delivering patient-centered care within the
complex healthcare landscape. Additionally, strate-
gies to support healthcare providers in enhancing their
clinical knowledge, communication skills, and emo-
tional well-being can contribute to more responsible
and patient-centered antibiotic prescribing practices.

Finally, the utilization of the Theoretical Domains
Framework (TDF) in guiding this study has provided
a structured and comprehensive lens through which
to analyze the multifaceted factors influencing antibi-
otic prescribing. The TDF offers a theoretical founda-
tion that organizes and categorizes the determinants
of healthcare provider behaviour, including antibiotic
prescribing. The application of the TDF to our research
has several valuable implications. The TDF enabled a
systematic exploration of the cognitive, social, and en-
vironmental factors that impact antibiotic prescribing.
By categorizing these factors into domains, we gained
a holistic understanding of the decision-making pro-
cess. Moreover, the TDF facilitated the identification
of specific domains that play a pivotal role in antibiotic
prescribing. This insight can inform the development
of targeted interventions to improve prescribing prac-
tices. For example, if the “Environmental Context and
Resources” domain emerged as a significant influencer,
interventions could focus on optimizing the clinical
environment to support responsible prescribing. The
TDF allows for the customization of interventions
based on the identified domains. Tailored interven-
tions that address the specific factors within each do-
main have a higher likelihood of success. For instance,
if “Fear and Anxiety” was identified as a key factor, in-
terventions could include strategies to reduce anxiety
and enhance emotional well-being among healthcare
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providers. Finally, the TDF encourages the integration
of evidence-based practices into healthcare decision
making. By using the TDEF, our study aligns with the
broader trend toward evidence-based medicine. This
emphasis on evidence is crucial in promoting respon-
sible antibiotic prescribing practices.

In conclusion, the application of the Theoretical
Domains Framework (TDF) has enhanced our under-
standing of the factors influencing antibiotic prescrib-
ing. The structured approach it provides has practical
implications for clinical training, guideline develop-
ment, behavior change interventions, patient-centered
care, and organizational support. By recognizing the
domains that influence prescribing behavior, health-
care providers and organizations can work together
to promote evidence-based, patient-centered, and re-
sponsible antibiotic use.
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