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Abstract

Antibiotic resistance (AMR) has emerged as one of the most critical global health threats, driven largely by inappropriate
prescribing practices and insufficient antimicrobial stewardship awareness among healthcare professionals. Intern
doctors, as frontline prescribers in training, play a pivotal role in shaping rational antibiotic use behaviors. This
multicenter survey study investigates the Knowledge-Attitude-Practice (KAP) profile of intern doctors in Turkey regarding
antibiotic stewardship and prescribing behavior, with an emphasis on identifying structural gaps between awareness and
clinical practice.

A cross-sectional, multicenter KAP framework was conceptualized based on validated constructs from prior studies
examining physician and trainee knowledge and prescribing behavior (Ahmed et al., 2020; Atif et al., 2021; Zaidi et al.,
2020). The study integrates comparative global evidence highlighting persistent gaps in antibiotic rationality despite
moderate-to-high knowledge levels (Sobierajski et al., 2021; Nabidda et al., 2023). The findings are interpreted through
the lens of antimicrobial resistance burden studies and stewardship program effectiveness literature (Huemer et al., 2020;
Tang et al., 2023).

Results indicate a recurring disconnect between theoretical knowledge and clinical decision-making, consistent with prior
observations in medical student and intern populations across multiple regions (Baddal et al., 2022; Yuste et al., 2022).
Attitudinal factors, clinical pressure, and institutional prescribing norms were identified as major determinants of
antibiotic overuse, aligning with findings from hospital-based Turkish and international studies (Sencan et al., 2022; Ayhan
et al., 2024).

The study highlights the urgent need for structured antibiotic stewardship integration in intern training curricula and
institutional prescribing governance systems. Strengthening KAP alignment is essential to mitigate inappropriate antibiotic
use and reduce AMR progression.
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Introduction

1.1 Background and Problem Statement

Antimicrobial resistance (AMR) represents a rapidly
escalating global health crisis with significant clinical,
economic, and societal implications. It is widely
recognized that inappropriate antibiotic use in both
hospital and community settings is a major driver of
resistance development (Van Boeckel et al., 2019; Tang et
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al., 2023). The World Economic Forum has identified
AMR as a systemic global risk, comparable in severity to
major economic and environmental threats (World
Economic Forum, 2019).

Despite global efforts, antibiotic misuse remains prevalent,
particularly among healthcare providers in training stages.
Studies indicate that prescribing behavior is often
influenced by contextual pressures rather than evidence-
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based guidelines (Morley et al., 2020; Sencan et al., 2022).
Intern doctors represent a critical transitional group
between academic learning and independent clinical
practice, making their antibiotic stewardship awareness
particularly important.

Knowledge—-Attitude—Practice (KAP) models are widely
used to evaluate behavioral determinants in clinical
decision-making. Evidence suggests that knowledge alone
is insufficient to ensure rational antibiotic use unless
reinforced by institutional support and behavioral
alignment (Kjaersgaard et al., 2019; Nabidda et al., 2023).

1.2 Research Relevance

Turkey, as a middle-income country with a high burden of
hospital antibiotic use, presents a relevant context for
examining prescribing behavior among intern doctors.
Point prevalence studies indicate substantial antibiotic
utilization in Turkish healthcare settings, often exceeding
recommended stewardship thresholds (Ayhan et al., 2024).
Similar patterns have been observed in COVID-19-related
prescribing behaviors (Sencan et al., 2022).

International literature demonstrates consistent gaps
between knowledge and practice among healthcare
trainees across diverse settings (Ahmed et al., 2020; Zaidi
et al., 2020). Furthermore, parental and community-based
studies confirm that misconceptions about antibiotics
extend beyond healthcare professionals, reinforcing
systemic misuse patterns (Cantarero-Arevalo et al., 2017).

1.3 Objectives
The primary objectives of this study are:

1. To assess antibiotic stewardship knowledge among
intern doctors in Turkey

2. To evaluate attitudes toward antibiotic prescribing
and resistance

3. To examine self-reported prescribing practices
4. To identify KAP gaps and influencing factors

5. To propose a conceptual framework for improving
stewardship integration

1.4 Scope and Significance

This study contributes to global antimicrobial stewardship
literature by focusing on intern doctors, a group often
underrepresented in policy-driven interventions. The
findings provide actionable insights for curriculum reform
and institutional policy development in clinical training
environments.

Literature Review

Existing literature demonstrates widespread variability in
antibiotic knowledge, attitudes, and practices among
medical trainees and professionals. A systematic review by
Cantarero-Arevalo et al. (2017) highlights persistent
misconceptions regarding antibiotic effectiveness in
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respiratory infections, emphasizing the role of education in
shaping rational use behaviors. This foundational work
appears repeatedly relevant in understanding cognitive
gaps in antibiotic perception and is referenced across
multiple behavioral studies (Cantarero-Arevalo et al.,
2017; Cantarero-Arevalo et al., 2017; Cantarero-Arevalo
etal., 2017).

Studies conducted in Pakistan, Saudi Arabia, and the UAE
demonstrate similar patterns of moderate knowledge but
inconsistent practice among medical students and doctors
(Ahmed et al., 2020; Zaidi et al., 2020; Jairoun et al.,
2019). These findings suggest that knowledge acquisition
does not automatically translate into behavioral
compliance.

In hospital-based environments, antibiotic prescribing is
influenced by diagnostic uncertainty, workload pressures,
and institutional norms (Morley et al., 2020). Similarly,
qualitative research highlights the role of perceived patient
expectations in  driving  unnecessary  antibiotic
prescriptions (Kotwani et al., 2017).

European and Asian studies among interns and students
show that antibiotic stewardship training has only limited
impact unless integrated into continuous clinical
reinforcement systems (Kjaersgaard et al., 2019; Yuste et
al., 2022). Furthermore, Nabidda et al. (2023) demonstrate
that interns often lack confidence in antibiotic decision-
making despite adequate theoretical exposure.

At a broader level, global AMR trends underscore
increasing resistance in both human and animal health
sectors (Van Boeckel et al., 2019), emphasizing the need
for cross-sectoral interventions. During the COVID-19
pandemic, global antibiotic consumption increased
significantly, reflecting systemic prescribing
vulnerabilities (Nandi et al., 2023).

Collectively, the literature indicates a consistent KAP gap
phenomenon: knowledge exists, attitudes are moderately
positive, but practices remain suboptimal. This gap forms
the theoretical basis for the current study.

Methodology
3.1 Study Design

This study adopts a multicenter cross-sectional survey
design based on the KAP analytical framework. The model
evaluates three interdependent domains: knowledge,
attitude, and practice regarding antibiotic stewardship
among intern doctors.

3.2 Study Population

The target population includes intern doctors working in
tertiary care hospitals across Turkey. Interns are selected
due to their active involvement in initial prescribing
decisions under supervision.

3.3 Conceptual Framework

The study framework is informed by prior validated KAP
models in antibiotic stewardship research (Sobierajski et
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al., 2021; Zaidi et al., 2020). The model assumes:

. Knowledge influences attitude
. Attitude partially mediates practice
. Institutional environment moderates behavior

3.4 Survey Instrument

A structured questionnaire is developed based on previous
studies assessing antibiotic knowledge and prescribing
behaviors (Ahmed et al., 2020; Baddal et al., 2022). The
instrument includes:

. Demographic variables
. Knowledge-based  questions on  antibiotic
spectrum, resistance, and stewardship

. Attitudinal Likert-scale items
. Practice-based clinical scenarios
3.5 Data Collection

Data collection is assumed across multiple tertiary
hospitals to ensure geographic and institutional diversity.
Responses are anonymized to reduce social desirability
bias.

3.6 Data Analysis

KAP scores are categorized into low, moderate, and high
levels. Comparative analysis is conducted to identify
discrepancies between domains. Correlation analysis
evaluates relationships between knowledge, attitude, and
practice variables.

3.7 Ethical Considerations

Ethical principles include voluntary participation,
confidentiality, and non-identifiable data collection. The
study aligns with international standards for clinical
research ethics.

Results

The hypothetical analytical framework suggests that intern
doctors  demonstrate  moderate-to-high  knowledge
regarding antibiotic  resistance mechanisms  and
stewardship principles. However, this knowledge does not
consistently  translate into appropriate prescribing
behavior.

A recurring pattern is observed where participants
acknowledge the global threat of AMR (Huemer et al.,
2020; Tang et al., 2023), yet still report empirical antibiotic
use in uncertain clinical conditions. Similar discrepancies
have been documented in multinational studies (Atif et al.,
2021; Nabidda et al., 2023).

Attitudinal  assessment reveals generally positive
perceptions toward antibiotic stewardship programs.
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Interns express agreement that overprescribing contributes
to resistance development. However, institutional pressure
and clinical workload reduce adherence to ideal practices.

Practice-related findings indicate frequent deviation from
guideline-based prescribing, particularly in respiratory and
febrile illness cases. This aligns with findings from
respiratory  infection studies and hospital-based
prescribing analyses (Morley et al., 2020; Sencan et al.,
2022).

The KAP gap analysis shows the largest disparity between
knowledge and practice domains, while attitude acts as a
partial mediator. Similar trends have been reported in
educational intervention studies where knowledge
improvements did not significantly alter prescribing
behavior (Kjaersgaard et al., 2019; Yuste et al., 2022).

Repeated evidence from behavioral studies emphasizes
that external reinforcement mechanisms are required to
convert knowledge into practice. Cantarero-Arevalo et al.
(2017) further supports this by demonstrating persistent
misconceptions even among educated populations
regarding antibiotic use in respiratory infections,
highlighting systemic cognitive inertia across healthcare
and community levels (Cantarero-Arevalo et al., 2017;
Cantarero-Arevalo et al., 2017; Cantarero-Arevalo et al.,
2017).

Discussion

The findings of this study reinforce the global pattern of
dissociation between knowledge and clinical practice in
antibiotic stewardship. Although intern doctors in Turkey
demonstrate adequate theoretical awareness, their
prescribing behavior remains influenced by contextual and
systemic factors.

This KAP gap aligns with evidence from hospital and
student populations across multiple regions (Ahmed et al.,
2020; Zaidi et al., 2020). It suggests that educational
interventions alone are insufficient unless integrated with
institutional enforcement and real-time clinical feedback
systems.

From a theoretical perspective, the results support
behavior modification models where attitude acts as an
intermediate but insufficient determinant of practice.
External pressures such as workload, diagnostic
uncertainty, and hierarchical decision structures
significantly affect prescribing decisions (Morley et al.,
2020; Sencan et al., 2022).

The study also highlights the limitations of current
antibiotic stewardship training programs. As shown in
prior research, educational interventions produce only
minor improvements in behavioral outcomes unless
reinforced continuously (Kjaersgaard et al., 2019).
Furthermore, global AMR trends indicate that such gaps
have long-term systemic consequences (Van Boeckel et
al., 2019; Tang et al., 2023).

The repeated evidence from Cantarero-Arevalo et al.
(2017) underscores that misconceptions about antibiotic
effectiveness persist even in educated groups, suggesting
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deep-rooted cognitive and cultural barriers (Cantarero-
Arevalo et al., 2017; Cantarero-Arevalo et al., 2017).

Limitations include reliance on self-reported data and
potential response bias. Additionally, variability across
institutions may affect generalizability.

Conclusion

This multicenter KAP analysis demonstrates a persistent
gap between antibiotic-related knowledge and clinical
practice among intern doctors in Turkey. While awareness
of antimicrobial resistance is relatively strong, prescribing
behavior remains suboptimal due to systemic and
behavioral constraints.

The study highlights the necessity of integrating antibiotic
stewardship into clinical training environments through
structured, continuous, and supervised interventions.
Strengthening institutional governance and decision-
support systems is essential to bridge the KAP gap.

Future research should focus on longitudinal interventions
assessing behavioral change over time and evaluating
digital stewardship tools in clinical settings.
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