Knowledge, Attitude, and Practice regarding antibiotic use and self-medication in MBBS students: A cross-sectional study

ABSTRACT
Background:
Antibiotic misuse and self-medication contribute significantly to antimicrobial resistance (AMR), a major global health threat. Medical students, despite their education, often engage in self- medication with antibiotics, highlighting a concerning gap between knowledge and practice.
Methods:
A cross-sectional, questionnaire-based study was conducted among MBBS students in Gujarat. Data were collected via Google Forms and analyzed using Excel 2021. The study assessed students' knowledge, attitudes, and practices (KAP) regarding antibiotic use and self-medication. A chi- square test was performed to analyze gender-based differences in self-medication behavior.
Results:
Among 107 respondents, 51.4% reported self-medicating with antibiotics. Knowledge levels were high, with over 90% correctly identifying antibiotics and understanding AMR. However, 64.5% obtained antibiotics without prescriptions, and 41.1% showed reluctance to attend AMR awareness programs. The chi-square test revealed no significant association between gender and self-medication behavior (p = 1.0).
Conclusion:
Despite high awareness, self-medication remains prevalent among MBBS students, demonstrating a gap between knowledge and responsible behavior. Strengthening pharmacy regulations, integrating behavioral interventions into medical curricula, and promoting responsible antibiotic use are crucial to addressing this issue.





INTRODUCTION
Antibiotics have played a crucial role in modern medicine, significantly reducing morbidity and mortality rates by treating bacterial infections effectively (1). However, their misuse and overuse have led to a global crisis of antimicrobial resistance (AMR), which threatens to render these life- saving drugs ineffective (2). The World Health Organization (WHO) has identified AMR as one of the greatest threats to global health, urging nations to enforce stricter antimicrobial stewardship programs (3).
A key contributor to antibiotic misuse is self-medication, particularly in low- and middle-income countries (LMICs), where antibiotics are often available over the counter without a prescription (4). This issue is especially concerning among medical students, who, despite their medical knowledge, frequently engage in self-medication with antibiotics (SMA) (5). A study conducted in India found that a significant proportion of medical students self-medicate for common illnesses, such as respiratory infections, fever, and gastrointestinal issues, often without completing the prescribed antibiotic course (6). This behavior increases the risk of antibiotic resistance due to inappropriate usage (7).
A study from China reported that while medical students had better theoretical knowledge of antibiotics than non-medical students, their self-medication rates remained high, highlighting a gap between knowledge and actual practice (8). Similar findings have been observed in studies conducted across India, the Middle East, and other Asian countries, where medical students frequently underestimate the risks associated with SMA (9–11). One study found that 60% of medical students believed that skipping one or two doses of antibiotics would not contribute to resistance, exposing critical gaps in understanding even among future doctors (12).
Medical students are the future prescribers of antibiotics, and their attitudes and behaviors toward antibiotic use will shape future healthcare policies (13). However, studies suggest that factors such as convenience, reliance on their medical knowledge, and easy access to antibiotics drive them toward self-medication (14,15). A systematic review on AMR awareness among healthcare professionals in India found that although doctors and medical students were aware of AMR, their actual prescribing habits did not always align with their knowledge (16). This highlights the urgent need for structured educational interventions that not only enhance knowledge but also encourage responsible prescribing habits (17).
Despite extensive research on antibiotic misuse in the general population, studies specifically focusing on MBBS students remain limited (18). Given their pivotal role in future healthcare systems, understanding their Knowledge, Attitudes, and Practices (KAP) regarding antibiotic use and self-medication is essential (19). This study aims to assess the prevalence and patterns of SMA among MBBS students, identify gaps in their understanding, and provide insights into how medical education can be improved to promote rational antibiotic use (20).







AIM AND OBJECTIVE
To assess the knowledge, attitude, and practice (KAP) regarding antibiotic use and self-medication among MBBS students using a cross-sectional study method.

METHODOLOGY
The cross-sectional questionnaire-based study was conducted in the month of March 2025 among students enrolled in the MBBS program (1st year to internship) in the state of Gujarat. Informed consent was taken from participants before attempting the questionnaire. The purpose of the study was explained before starting the questionnaire, and queries of all natures related to the research were invited from participants. Students studying in year 1 to internship participated in the study. Students are enrolled in an MBBS program in Gujarat. Participation was voluntary.
Participants who did not wish to participate in the survey voluntarily, MBBS students in the states of India other than Gujarat, and the general population, which comprises people not enrolled in the MBBS program. A structured questionnaire containing demographic questions, knowledge, attitude, and practice questions was administered in a Google Form questionnaire. The responses for knowledge and attitude toward antibiotic usage and resistance were recorded in a five-point Likert scale format, a Yes/No format, and MCQ based answer format. Data was analyzed using Microsoft Excel 2021. Databases searched for the research included PubMed, Google Scholar, The Lancet, Frontiers in Pharmacology, and BMC Medical Education.

RESULTS
A total of 107 responses were collected from students studying MBBS in Gujarat. Students belonged to the age group 18-25 years. 69.2% of the respondents were females, and 30.2% were males. 93.5% of the students said they had received formal education about antibiotic use in their MBBS curriculum.

Table 1. KNOWLEDGE (K): ASSESSING AWARENESS OF ANTIBIOTIC USE AND RESISTANCE.
	Sr. No.
	VARIABLES
	N=107

	1.
	Awareness of whether the following are antibiotics:
	Yes
	No

	
	Amoxicillin
	96.3%
	3.7%

	
	Paracetamol
	3.7%
	96.3%

	
	Azithromycin
	96.3%
	3.7%

	
	Ibuprofen
	1.9%
	98.1%

	
	Ciprofloxacin
	90.7%
	9.3%

	2.
	Can antibiotics treat viral infection
	20.6%
	79.4%

	3.
	Can antibiotics reduce pain and inflammation
	24.3%
	75.7%

	4.
	What does AMR mean?
	
	

	
	-Body becomes resistant to
	2.8%
	97.2%

	
	antibiotics
	
	

	
	-Bacteria becomes resistant to
	94.4%
	5.6%

	
	antibiotics
	
	

	
	-Antibiotics lose their potency
	1.9%
	98.1%

	
	over time
	
	

	
	-Not sure
	0.9%
	99.1%

	5.
	Self-medicating with antibiotics can contribute to antibiotic resistance
	
93.5%
	
6.5%

	6.
	Antibiotic resistance is a serious global health issue
	95.3%
	4.7%



Table 1: Knowledge about antibiotic use and self-medication among the studied population is good. More than 90% of the respondents were aware of which medicines were antibiotics. More than 75% of the population has correctly answered that antibiotics cannot treat viral infection and cannot reduce pain and inflammation. 94.4% of the population has correctly answered that AMR means the bacteria becomes resistant to antibiotics.


Figure 1: The chart highlights key risk factors for antibiotic resistance. Overuse of antibiotics (95.3%) is the most significant factor, followed by stopping treatment before completing the full course (82.2%) and using antibiotics for viral infections (56.1%). Very few people use antibiotics only when prescribed (0.9%). 


Figure 2: 93.5% of the population believes that self-medicating can lead to antibiotic resistance. 95.3% of the students believe that antibiotic resistance is a serious health issue. 95.3% and 74.8% of the respondents have correctly answered that the side effects of delf-medication are antibiotic resistance and increased side effects, respectively.
Table 2. ATTITUDE (A) – PERCEPTIONS & BELIEFS ON ANTIBIOTIC USE
	Sr. No.
	CRITERIAS
	N=107

	
	
	Yes
	No
	Maybe

	1.
	Consumption of antibiotics without a prescription
	
13.1%
	
58.9%
	
28%

	2.
	Self-medication is risky and should be
avoided until absolutely necessary
	68.2%
	31.8%
	
--

	3.
	Self-medication is okay if done
responsibly based on past prescriptions
	18.7%
	81.3%
	
--

	4.
	Self-medication is okay if present
symptoms match past symptoms
	3.7%
	96.3%
	
--

	5.
	MBBS students should be allowed to self-medicate since they have medical knowledge
	9.3%
	90.7%
	
--


Table 2: More than half of the respondents view that consumption of antibiotics without prescription is not right. 68.2% of the students think that self-medication is risky and should be avoided until absolutely necessary. 90.7% respondents believe that MBBS students should be allowed to self-medicate.
[image: ]
Figure 3: 39.3% of the respondents disagree that irrational antibiotic practice locally will not matter for global resistance.


Figure 4: In the case of someone taking an antibiotic for a common cold, the majority would intervene to correct it.

Table 3. PRACTICE(P)- SELF-MEDICATION AND ANTIBIOTIC USE BEHAVIOR.
	CRITERIAS
	N=107

	
	Yes
	No

	Have you ever self-medicated with antibiotics?
	51.4%
	48.6%

	Would you attend AMR awareness programs voluntarily to raise your knowledge?
	41.1%
	58.9%


Table 3: More than half the respondents have self-medicated with antibiotics and wouldn’t be willing to voluntarily attend AMR awareness programs.





	CRITERIAS
	N=107

	
	Always
	Often
	Sometimes
	Rarely
	Never

	Relying on the following sources to decide which antibiotic to take- Previous doctor’s prescription, pharmacist’s recommendation, past personal experience, internet search, peer/family advice.
	10.3%
	16.8%
	32.7%
	25.2%
	15%

	How often do you complete the full course of antibiotics as prescribed?
	52.3%
	35.5%
	8.4%
	3.7%
	--

	Checking the following before taking antibiotics- Correct dosage and duration, possible side effects, drug interactions, expiry date, symptom appropriate.
	59.8%
	24.3%
	12.1%
	3.7%
	--


Table 4.    Respondents’s Criterias


Table 4: 10.3% of the respondents always rely on a doctor’s prescription, pharmacist’s recommendation, past personal experience, internet search, peer/family advice, while deciding which antibiotic to take. More than half of the respondents completed the full course of antibiotics as prescribed. 59.8% of the students who participated in the study checked the correct dosage and duration, possible side effects, drug interactions, expiry date, and whether the antibiotic is symptom-appropriate before consumption of antibiotics.
There were several reasons determining self-medication by the participants. Experience with similar symptoms and lack of time for consultation are among the top. 64.5% of the population obtains antibiotics for self-medication from a pharmacy without a prescription. 43% and 41.1% obtain antibiotics also from leftover antibiotics or borrow them from friends/family, respectively. 18.7% of the respondents purchase antibiotics online. Chi-Square test was done to assess the relation between gender and self-medication. p value=1.0 > 0.05, there is no statistically significant association between gender and self-medication with antibiotics among MBBS students in this study.

DISCUSSION
The findings of this study indicate that a significant proportion of MBBS students engage in self- medication with antibiotics despite having formal education on antimicrobial resistance (AMR). This aligns with previous research showing that medical students, despite their knowledge, often rely on self-medication due to factors such as convenience, past experiences, and easy accessibility of antibiotics (5).
More than half (51.4%) of the students reported self-medicating with antibiotics, which is consistent with studies conducted in India and other countries, where self-medication prevalence among medical students ranges from 40% to 70% (4). A previous study found that although medical students had a high level of theoretical knowledge regarding antibiotic resistance, their self-medication behavior remained prevalent (8). This suggests a gap between knowledge and actual practice, as also observed in studies from China, Jordan, and Tanzania (5,10).
The chi-square test revealed no statistically significant association between gender and self- medication behavior (p = 1.0). This suggests that both male and female students exhibit similar patterns of self-medication. Previous studies have reported mixed findings regarding gender differences in self-medication, with some studies indicating higher self-medication rates among males and others showing no significant differences (9).
Despite 95.3% of students acknowledging that antibiotic resistance is a serious issue, a significant proportion still engage in unsafe self-medication practices. This paradox has been observed in previous studies where awareness does not necessarily translate into responsible behavior (6). Additionally, many students source antibiotics from pharmacies without prescriptions (64.5%), with some obtaining them from leftover supplies (43%) or borrowing from friends and family (41.1%), a trend also reported in international studies (18).
The reluctance to attend AMR awareness programs (only 41.1% willingness) further highlights the need for alternative educational approaches to influence behavior. This is particularly concerning given that MBBS students will be future prescribers, and their current habits may influence their professional prescribing behaviors (13).

CONCLUSION
This study highlights a critical issue in antibiotic use and self-medication among MBBS students. While knowledge regarding antibiotic resistance is high, self-medication practices remain prevalent, demonstrating a gap between awareness and behavior. The lack of a significant gender- based difference in self-medication suggests that this is a widespread issue across all medical students. Easy accessibility to antibiotics, past experiences, and a lack of stringent regulations contribute to the high rates of self-medication.
To address this issue, medical curricula should not only emphasize theoretical knowledge about AMR but also integrate behavioral interventions that discourage self-medication. Strengthening pharmacy regulations, promoting responsible prescribing habits, and encouraging participation in AMR awareness programs are essential steps toward reducing self-medication among future healthcare professionals.
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Figure 1: Risk Factor For Antibiotic Resistance

Percentage	
Overuse of antibiotics	Stopping antibiotics before completing course	Using antibiotics for viral infection	Using antibiotics only when prescribed	Total	0.95299999999999996	0.82199999999999995	0.56100000000000005	8.9999999999999993E-3	1	



Figure 2: Side Effects Of Self Medication With Antibiotics

Percentage	
Antibiotic resistance	Increased side effects	Faster recovery	0.95299999999999996	0.748	4.7E-2	



Figure 4: Attitude Option

Percentage	
I’d tell them to stop since antibiotics don’t work for viral infection	I’d ask them who prescribed it and advise accordingly	I wouldn’t interfere	I might do the same if I catch a cold	0.39300000000000002	0.56100000000000005	0.02	0.02	
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