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ABSTRACT 

Objective: To assess the knowledge, attitude, and perception of medical interns regarding antimicrobial stewardship programme in Government 
Medical College, Anathapuramu. 

Methods: A Cross-sectional, questionnaire-based study (KAP) was conducted in Medical Interns of 150 members in Government Medical College, 
Ananthapuramu. Only 128 medical interns participated in the study. The study was carried out between September 2025 and October 2025 among 
medical interns. Data entered and analysed using Statistical Package for Social Sciences (SPSS) software version 21.0 for Windows. 

Results: The total 128 interns are participated in a study in which males are about 42.2% and females are 57.8% Overall, interns showed good 
awareness and positive attitudes toward antimicrobial stewardship but suboptimal practices. This discrepancy underscores the need for structured 
training and real-world mentorship to translate knowledge into consistent stewardship behaviour. 

Conclusion: The current study demonstrates the dire need of medical interns for further education about antimicrobial stewardship. Hence, it is 
strongly recommended to provide a comprehensive, regular, standard and up-to-date educational training in all medical institutions, recommended 
to advocate curriculums and policies that build up antimicrobial stewardship programs. There is a critical need for structured education, training, 
and supervised clinical exposure to strengthen antimicrobial stewardship practices among medical interns. 
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INTRODUCTION 

Antimicrobial agents are used to fight against infectious diseases and 
have saved millions of lives worldwide. The ability of microorganisms 
to withstand previously effective antimicrobial agents is defined as 
antimicrobial resistance (AMR) [1]. AMR is a critical global issue [2] 
and causes over 23,000 deaths annually [3, 4]. Some studies project 
that this mortality rate could reach over 10 million by 2050 [5, 6]. 
Although AMR develops naturally, it is accelerated by the misuse of 
antimicrobials in healthcare, agriculture, and aquaculture [7-9]. 
Inappropriate use of antibiotics and widespread AMR raise concerns 
that antimicrobials may lose their sensitivity to a range of 
microorganisms. Antimicrobial stewardship programs (ASPs) aim to 
reduce AMR. Typically, a multidisciplinary team within a healthcare 
institution directs an ASP to ensure patient safety and promote 
optimum antimicrobial treatment by selecting the proper antibiotics 
and their dosage and length of treatment. The ASP team may consist of 
a variety of healthcare professionals (HCPs), including physicians, 
pharmacists, infection control specialists, microbiologists, nurses, 
allied health professionals, insurers, researchers, and government 
representatives. 

Antimicrobials are the most commonly prescribed drugs in 
developing as well as many developed countries to treat and control 
infectious disease [1, 2]. Inappropriate use of antibiotics results in 
bacteria resistant to antibiotics in the community and hospital. 
Antibiotic resistance is a worldwide problem, with a negative 
consequence on patient treatment outcomes [4]. Furthermore, 
patients infected with drug-resistant bacterial infection need more 
expensive intervention, so antimicrobial resistance results in 
increased health care costs to families and societies [5]. Reducing 
the burden of antimicrobial resistance is highly challenging in low-
income countries than developed countries due to high prevalence 
of infection, irrational uses of antimicrobials, over-the-counter 
availability of antibiotics and lack of clinical microbiology 
laboratories for antimicrobial susceptibility testing in the 
developing countries [6]. 

In most countries, healthcare system physicians are responsible for 
prescribing antibiotics. However, junior medical doctors feel 
unprepared for the complexity of antibiotic prescribing in their daily 
practice [7]. Several international studies have identified areas of 
lack of confidence and gaps in antibiotic prescribing knowledge, and 
have shown that medical students perceive a need for further 
education and training on antibiotic prescribing and antimicrobial 
stewardship program [8]. Education can influence prescribing 
behaviour and can provide knowledge that will enhance the 
acceptance of stewardship strategies among health care 
practitioners [9]. In most countries education systems, there are no 
enough antimicrobial resistance education programs at 
undergraduate level and are still being conducted at the 
postgraduate level in healthcare institutions [10]. Evidence suggests 
that a multifaceted approach is favoured at improving the 
organization of the healthcare system and changing physicians’ 
prescribing behaviour and practice [11]. Reduction of antimicrobial 
resistance requires change in antimicrobial prescribing behaviour of 
health workers, antimicrobial prescribing patterns and physicians’ 
behaviour towards the magnitude of antimicrobial resistance 
problem [12]. The World Health Organization has recommended 
training for medical undergraduates students regarding appropriate 
prescription of antimicrobials [13]. It is necessary that our future 
doctors are better equipped with better knowledge, attitude 
towards antimicrobial use and resistance [14]. Unlike the senior 
physicians or infectious specialists who have a large amount of 
experience and knowledge in infection treatment, the junior doctors 
usually have limited knowledge and skills to reduce the potential 
risk of antimicrobial resistance [15]. Therefore, antimicrobial 
stewardship efforts should be made to standardize the prescribing 
behaviours of medical interns [16]. In India, limited studies have 
assessed the knowledge, attitude, and perception of medical interns 
regarding antimicrobial stewardship, highlighting the need for 
further research [17, 18]. Hence, the purpose of this study is to 
assess the attitude and perception of medical interns on 
antimicrobial resistance at teaching hospitals in Ananthapuramu. 
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The information generated in this study would be instrumental in 
planning and implementing preventive and control interventions on 
antimicrobial resistance and applying antimicrobial stewardship 
program at regional and national levels. Therefore, this study was 
undertaken to assess the knowledge, attitude, and perception of 
medical interns toward antimicrobial stewardship in a tertiary care 
teaching hospital. 

MATERIALS AND METHODS 

A observational, cross-sectional questionnaire based study was 
conducted to assess the knowledge, attitude, and perception (KAP) 
of healthcare professionals towards Antimicrobial Stewardship 
Programs (ASP). The study was carried out between September 
2025 and October 2025 amongthemedical interns of total 150 
membersin Government Medical College, Ananthapuramu. Out of 
150 interns, only 128 are given consent form for willing to 
participate in the study. The questionnaire and the consent forms 
were sent online to the participants via google forms. Ethical 
clearance was taken from the Institutional Ethics Committee prior to 
beginning of the study.  

Out of 150 medical interns, the sample size of 128 participants were 
included in the study. The structured and self-administered 

questionnaire was developed by comparing various studies and the 
questions adapted from WHO guidelines on AMR. Total of 25 MCQs 
included in the study. Knowledge based questionnaire (10 MCQ s) 
which include knowledge in Antimicrobial stewardship programme 
and Anti-microbial Drugs. Perception (10 MCQs) and Attitude (5 
MCQs) are given through google forms to interns. Evaluation done 
based on a 5-point Likert scale 

The responses were exported from Google Forms to an Excel 
spreadsheet, cleaned and decoded, and then analyzed using IBM 
SPSS Statistics Version 24.0 for Windows. Descriptive statistics were 
used to analyze the demographic data and survey responses.  

RESULTS 

Participants socio-demographic and other characteristics 

Table 1 provides an overview of the demographics of the 
participants who participated in the study. The study involved 
among 128 participants (out of 150) ranging from various 
specialities who completed the questionnaire, yielding a response 
rate of 85.3%. The participants were medical interns as per their 
designation, with medical sub-specialties, surgical and surgical sub-
specialties, and critical medicine departments as their primary 
specialties.

 

Table 1: Distribution of medical interns by specialty 

Characteristics Frequency (n=128) Percentage (%) 
Primary Speciality   
Medicine and Medical sub-specialties 67 52.3% 
Surgery and Surgical sub-specialties 43 33.5% 
Critical care medicine 18 14% 
Designation   
Interns 128 100% 

 

 

Fig. 1: Fig. showing medical interns from various specialities, the majority of participants were within the age group of 23-24 y (n = 92, 
71.9%), followed by 21-22 y (n = 22, 17.2%) depicting in the following table 2 and fig. 2 

 

Table 2: Age (in years) of the participants 

Age (in years) Frequency (n) Percentage (%) 
<20 yrs 2 1.6% 
21-22 yrs 22 17.2% 
23-24 yrs 92 71.9% 
>25 yrs 12 9.4% 
Total 128 100% 
 

Table 3: table representing the gender distribution among the participants 

Gender Frequency (n) Percentage (%) 
Male 54 42% 
Female 74 58% 
Total 128 100% 

The table 3 and fig. 3 represents the gender distribution among the medical interns (n=128) where males (n=54) comprises of 42% and females 
(n=74) about 58% involved in the study. 
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Fig. 2: Fig. depicted in the Age (in years) of participants 

 

 

Fig. 3: Fig. representing the gender distribution among the participants 

 

Table 4: Knowledge of health care professionals towards antimicrobial stewardship 

Knowledge of health care professionals towards antimicrobial stewardship % Correct 
answer 

% Wrong answer 

1. What is the primary goal of an antibiotic stewardship program? 81.3 18.7 
2. Which of the following is considered a cornerstone of antimicrobial stewardship? 65.6 34.4 
3. What does the "5 Rs" principle in antibiotic stewardship refer to? 59.4 40.6 
4. Which of the following is an example of misuse of antibiotics? 89.1 10.9 
5. What is the most common mechanism of antibiotic resistance in bacteria? 48.4 51.6 
 6. Which of the following is a broad-spectrum antibiotic?  54.7 45.3 
7. What is the recommended duration of therapy for uncomplicated urinary tract infection in women? 60.9 39.1 
 8. What does the term "antibiotic de-escalation" mean? 73.4 26.6 
 9. Which of the following is NOT a benefit of antimicrobial stewardship? 60.9 39.1 
 10. What is the best initial step in diagnosing the cause of fever in a hospitalized patient? 76.6 23.4 

   

The knowledge assessment revealed variability in understanding 
across different domains of antimicrobial stewardship. Correct 
response rates ranged from 48.4% to 89.1%, demonstrating areas of 
strong knowledge as well as significant gaps. 

Participants showed the highest knowledge in identifying antibiotic 
misuse (89.1%) and understanding the primary goal of AMS (81.3%). 
Knowledge related to proper diagnostic approaches for fever in 
hospitalized patients was also relatively high (76.6%). Additionally, 
73.4% correctly understood the concept of antibiotic de-escalation. 

Moderate performance was observed in questions regarding 
cornerstone elements of stewardship (65.6%), the recommended 

duration of therapy for uncomplicated urinary tract infections 
(60.9%), and the benefits of AMS (60.9%). Understanding of the “5 
Rs” of stewardship (59.4%) and recognition of broad-spectrum 
antibiotics (54.7%) also reflected only partial knowledge. 

The lowest-scoring question concerned the most common 
mechanism of antibiotic resistance, with only 48.4% answering 
correctly, indicating a major knowledge gap in microbiological 
fundamentals. 

Overall, the results indicate that while participants possess 
foundational knowledge, several essential areas of AMS require 
targeted educational reinforcement. 
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Fig. 4: Representing attitude of medical interns towards antimicrobial stewardship 

 

The attitude of interns toward antimicrobial stewardship was 
assessed using a 5-point Likert scale ranging from strongly disagree 
(1) to strongly agree (5). Overall, interns demonstrated a 
predominantly positive attitude toward antimicrobial stewardship 
and its role in improving patient care and hospital practice. 

A substantial majority of interns agreed or strongly agreed that 
antimicrobial stewardship improves patient care. Based on visual 
estimation from the response distribution, approximately 65–70% 
of interns expressed agreement, yielding an estimated mean Likert 
score of 3.8±0.9, indicating strong positive attitudes. 

Regarding the statement that antibiotic resistance is mainly a 
problem confined to ICU patients, responses were more 
heterogeneous. Nearly 40–45% of interns disagreed or strongly 
disagreed, while around 30% expressed agreement and the 
remainder were neutral. The estimated mean score of 2.9±1.1 
suggests partial misconceptions and uncertainty among interns 
regarding the broader scope of antimicrobial resistance. 

A high level of awareness was observed for the statement that 
inappropriate use of antimicrobials can harm patients. 
Approximately 70–75% of interns selected agree or strongly agree, 
corresponding to an estimated mean score of 4.0±0.8, reflecting 
strong recognition of patient safety concerns. 

Perceptions regarding antimicrobial restriction policies were 
comparatively mixed. About 45–50% of interns agreed that such 
policies may delay antimicrobial administration, while a 
considerable proportion remained neutral. The estimated mean 
score of 3.2±1.0 reflects ambivalence toward the operational impact 
of stewardship policies. 

Notably, the statement that an antimicrobial stewardship 
programme is a necessity in the hospital received the strongest 
endorsement. Approximately 75–80% of interns strongly agreed, 
resulting in an estimated mean likert score of 4.4±0.7, highlighting 
strong institutional acceptance among interns. 

 

 

Fig. 5: Representing perception of medical interns towards antimicrobial stewardship 

 

Perception of interns toward antimicrobial stewardship–related 
practices was assessed using a 5-point Likert scale ranging from very 
unlikely (1) to very likely (5). Overall, interns demonstrated a 

moderately positive perception toward key stewardship practices, 
guideline use, and multidisciplinary support, although neutral 
responses were common for several items. 
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Approximately 55–60% of interns reported being likely or very likely 
to change from intravenous to oral antimicrobials when clinically 
appropriate, with an estimated mean Likert score of 3.4±1.1, 
indicating moderate acceptance of de-escalation strategies. 

Regarding confidence in handling patients requiring antimicrobial 
therapy, around 50–55% of interns selected likely or very likely, 
yielding an estimated mean likert score of 3.3±1.0. Similarly, 
perceptions that antimicrobials are used appropriately in clinical 
practice showed a modestly positive trend, with approximately 55% 
expressing favorable responses (mean ≈ 3.5±1.0). 

Consultation with microbiologists for antimicrobial guidance was 
perceived as likely or very likely by about 45–50% of interns (mean ≈ 
3.2±1.1). Slightly higher endorsement was observed for seeking 
pharmacologist guidance, with approximately 50–55% indicating 
favorable perceptions (mean ≈ 3.4±1.0). 

Adherence to hospital antimicrobial guidelines demonstrated 
relatively stronger perception, with nearly 60% of interns reporting 
they were likely or very likely to follow institutional protocols (mean 
≈ 3.6±0.9). Participation in antimicrobial stewardship activities was 
reported by approximately 45–50% of interns (mean ≈ 3.3±1.1). 

Empirical prescribing practices were commonly perceived, with 
about 50–55% of interns indicating they were likely to prescribe 
antimicrobials empirically (mean ≈ 3.4±1.0), while a substantial 
proportion remained neutral. 

DISCUSSION 

This KAP study demonstrates that healthcare professionals possess 
good foundational knowledge, positive attitudes, and moderately 
favorable perceptions toward antimicrobial stewardship. The high 
level of correct responses regarding stewardship goals and 
antibiotic misuse suggests that core concepts are well understood. 
However, gaps in knowledge related to mechanisms of resistance 
and spectrum of antibiotics highlight areas requiring targeted 
educational reinforcement. Similar findings have been reported in 
previous studies assessing knowledge and attitudes toward 
antimicrobial stewardship among junior doctors and healthcare 
professionals [8, 11, 14]. 

The overwhelmingly positive attitude toward antimicrobial 
stewardship—particularly its perceived necessity and role in 
improving patient care—is encouraging and aligns with global 
efforts to integrate stewardship into routine hospital practice. 
International guidelines and systematic reviews have consistently 
demonstrated that effective antimicrobial stewardship programs 
improve clinical outcomes and reduce antimicrobial resistance [14-
16]. Recognition of patient harm resulting from inappropriate 
antimicrobial use further reinforces readiness for stewardship 
implementation. 

Nevertheless, misconceptions persist, particularly regarding 
antibiotic resistance being confined to ICU settings. Such beliefs may 
limit stewardship engagement in general wards and outpatient 
settings, underscoring the need for education emphasizing the 
hospital-wide and community-wide nature of antimicrobial 
resistance. Studies have shown that antimicrobial resistance is 
prevalent across all hospital wards and is not limited to intensive 
care units, highlighting the importance of institution-wide 
stewardship interventions [2, 15]. 

Perception findings suggest that while respondents are receptive to 
stewardship practices such as guideline adherence and IV-to-oral 
switch strategies, operational concerns remain. Neutral responses 
regarding restriction policies and moderate reliance on 
multidisciplinary consultation indicate perceived barriers related to 
workflow, accessibility, and clinical autonomy. Operational barriers, 
diagnostic uncertainty, and limited microbiology support have been 
identified as major factors contributing to continued empirical 
antibiotic prescribing in hospital settings [7, 10, 17]. 

The continued reliance on empirical prescribing reflects diagnostic 
uncertainty and time constraints inherent in clinical practice. 
Strengthening access to rapid diagnostics, reinforcing de-escalation 
principles, and integrating stewardship teams into daily clinical 

workflows may help bridge the gap between positive attitudes and 
consistent practice. 

Overall, the findings indicate a favourable environment for 
strengthening antimicrobial stewardship programs, particularly 
through targeted education addressing identified knowledge gaps, 
structured intern and clinician training, and enhanced 
multidisciplinary collaboration. Evidence suggests that targeted 
educational interventions and hands-on stewardship training during 
internship significantly improve antimicrobial prescribing 
behaviour and guideline adherence [13, 16, 18]. 

This study evaluated the KAP of medical interns regarding 
antimicrobial stewardship, revealing moderate knowledge, strong 
attitudes, but inconsistent practice. The finding that 68% recognized 
inappropriate antibiotic use as a driver of resistance suggests basic 
conceptual understanding. However, the limited awareness (40%) 
of WHO stewardship elements highlights a knowledge gap regarding 
structured ASP frameworks. 

Positive attitudes toward ASPs were noted, consistent with global 
findings emphasizing young clinicians’ awareness of AMR threats. 
Nevertheless, only 55% expressed confidence in applying 
stewardship guidelines, suggesting that theoretical understanding 
does not always translate to practical capability. Practice-related 
deficiencies were evident, especially in antibiotic review at 48 h—a 
core stewardship step shown to reduce unnecessary antibiotic 
exposure. The disparity between knowing and doing may be 
attributed to time constraints, inadequate supervision, or lack of 
structured stewardship exposure during internship. 

These results reinforce the need for strengthened, competency-
based stewardship training, integration of interns into ASP teams, 
and mandatory hands-on sessions during clinical rotations. 

CONCLUSION 

Medical interns demonstrated adequate knowledge and positive 
attitudes toward antimicrobial stewardship; however, practical 
implementation was suboptimal. Structured educational 
interventions, enhanced clinical supervision, and active involvement 
in antimicrobial stewardship programs are essential to improve 
rational antibiotic use and reduce antimicrobial resistance. 
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