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ABSTRACT
Background: Antibiotic resistance had become the greatest threat to modern medicine due to misuse and abuses of antibiotics, when resistance develops against the antibiotics by the microorganism, there will be a need for use of new generation, higher efficacy, and more expensive antibiotics. Therefore, Every Health Care Professionals, especially every health care professional student should be having an adequate Knowledge about antibiotics, its indications and contraindications and be aware of antibiotic resistance to prevent harmful effects of antibiotics.
Objective: To assess the level of knowledge and awareness of antibiotics among healthcare professional students and to educate knowledge about antibiotics, and to create awareness of antibiotic resistance among healthcare professional students.
Methodology: A cross-sectional study was conducted at Chennai, on June28th, 2021. Permission was obtained from IRB; a well-organized questionnaire was executed with 20 items using Google Forms. Pre- structured questions were pre-validated by Experts. Google form contains the details such as socio-demographic, knowledge, and awareness-based questions. The Completed data were collected and entered into an excel sheet and the results were analyzed with the proper statistical method.
Results: According to the statistical analysis of data received, only61.34% of healthcare professional students are aware of antibiotics and only 66.26% of healthcare professional students have adequate knowledge about antibiotics.
Conclusion: This study highly suggests that awareness camps, webinars, seminars, conferences, and lectures, etc., need to be organized for health care professional students to enable them to gain knowledge and awareness about antibiotics. Our study concludes that every Health Care Professional student should be Knowledgeable about antibiotics and be aware of antibiotic resistance to prevent harmful effects of antibiotics.
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INTRODUCTION:
Antibiotics are defined as the group of drugs derived from natural, semi-synthetic and synthetic sources. Antibiotics are the most common drugs used worldwide, which can kill or inhibit the growth of bacteria to fight against bacterial infections. Penicillin is the first antibiotic, a natural compound produced by microorganisms, (Penicillin extracted from the Penicillium notatum culture) [1]. Antibiotics are classified in three ways. Based on their chemical structure, antibiotics are initially categorized into five classes, they are β-lactams, Macrolides (MAs), Fluoroquinolones (FQs), Tetracyclines (TCs), and sulfonamides (SAs). Also, antibiotics are divided into different classes according to their spectrum of activity, such as narrow-spectrum antibiotics, broad-spectrum antibiotics, and extended-spectrum antibiotics [2]. 






Fig. 1 Classification of antibiotics 
Additionally, Antibiotics can be categorized into two classes according to their mechanisms of action, such as bactericidal action (killing bacteria) and bacteriostatic action (inhibiting the growth of bacterial cells) [3]. 


Fig. 2 Classification of Antibiotics based on Mechanism of Action
For example, β-lactam antibiotics (including penicillins and cephalosporins) kill the bacteria by inhibiting the synthesis of bacterial cell walls; MAs and TCs have broad-spectrum activities which inhibit bacterial growth by inhibition of bacterial protein synthesis; FQs are synthetic broad-spectrum antibiotics which kills the bacteria through the interference with bacterial DNA synthesis; SAs are synthetic broad-spectrum bacteriostatic antibiotics which produce their effects by inhibiting the production of tetrahydrofolic acid required for nucleic acid synthesis [4,5]. 
For billions of years, microbes are the oldest extant organisms in the world. A wealth of data provided by microbial genomics indicating that antibiotics are resisted by genes of bacterial genomics which allow them to become resistant [6]. Due to close contact with all types of toxic molecules during their existence, they become resistant to antibiotics [7]. The concept of an “antibiotic resistome” was developed by microbial genomics, which includes all antibiotic resistance genes (ARGs) and their precursors in both pathogenic and nonpathogenic bacteria [8]. 
Clinically effective doses of antibiotics are identified using pharmacokinetics and the pharmacodynamics of antibiotic determines the effective dose. Dosing of an antibiotic is to cure an infectious disease which is a determined function of the peak concentration of the antibiotic and the efficacy of a delivered dose over time, usually 24 hours [9].
Before initiating antibiotic therapy, drug hypersensitivity is an important factor that should be considered, and injecting a minimal amount of test dose via intra dermal route before initiating antibiotic therapy, is a common strategy is to avoid giving medications to the patient when a high adverse severe reaction exists. The major concerns include IgE-mediated, or type I, reactions, anaphylaxis, Stevens-Johnson syndrome, and toxic epidermal necrolysis [10].
Antibiotic resistance is defined as the ability of a microorganism to survive and resist exposure to antimicrobial drugs, threatening the effectiveness of the successful treatment of infection. Resistance can be genetically transferred from one microorganism to another [11].
The acquisition of antibiotics and self-administering them (or administering them to others) with the aim of treating perceived infection, which is the acquisition of antibiotics and self-administering them (or administering them to others) with the aim of treating perceived infection is called as is called as self-medication which is the major cause of antibiotic resistance. Globally irrational antibiotic use has led society to antibiotic resistance which is a serious health problem [12].
Globally 3/4 of all oral antibiotics are obtained and used without a prescription from Registered Medical Practitioners and are inappropriately used for diseases such as tuberculosis, malaria, pneumonia, and for mild childhood infections [13,14,15].
Due to misuse and abuses of antibiotics, antibiotic resistance had become the greatest threat to modern medicine. November 13 to November 17, 2017 is considered as “World Antibiotic Awareness Week”, which was declared by the World Health Organization (WHO), with the objective of improving “awareness and understanding of antimicrobial resistance through effective communication, education, and training [15]. When resistance develops against the antibiotics by the microorganism, there will be a need for use of newer, higher efficacy, and more expensive antibiotics. Therefore, antibiotics must be used wisely and in a responsive way to the prevention and treatment of infectious diseases [16,17].
There is evidence indicating that the long-term use of antibiotics might be related to alterations in the resident oral micro biota and a possible increase in the occurrence of opportunistic microorganisms, such as enteric bacilli, Pseudomonas, Staphylococcus, and yeasts [18].Sometimes antibodies attack the body’s red blood cells and cause them to break down too early which will be led to anemia. Drugs that cause hemolytic anemia are cephalosporins, levofloxacin, penicillin, and its derivatives [19, 20].
The factors contributing to antibiotic resistance are patient demand, physician preferences, a longer time for culture and sensitivity testing, pharmacists and healthcare providers giving it as‑a‑counter drug, lack of quality medicine, the sub therapeutic dose of antibiotic usage in animal husbandry, and promotional activities from pharmaceuticals companies. Another important factor is the lack of knowledge and proper awareness among society and healthcare professionals [21, 22]. 
Increasing knowledge of antibiotics among the general population can help achieve appropriate use, better treatment adherence, and results, and consequently, reduce bacterial resistance [23, 24, 25].

OBJECTIVES: 
· To assess the level of knowledge and awareness of antibiotics among Health Care Professional Students,

·  To educate knowledge about antibiotics and create awareness on antibiotic resistance among Heath Care Professional Students.

METHODOLOGY:
   Study Type: Observational Questionnaire Based Research Study.
   Study Design: The target population selected was full-time undergraduate Health Care Professional students in Chennai.
Data collection: 
· The study was conducted through virtual mode in Chennai during the last week of June 2021. Permission was obtained from the Institutional Review Board (IRB), Dr. M.G.R. Educational and Research Institute, Maduravoyal, Chennai, Tamil Nadu.
· We designed and implemented an online data collection tool using Google Forms via(docs.google.com/forms) [25]. The questionnaire assesses knowledge and awareness of antibiotics, which is pre-designed and pre-validated by professional experts in the field. 
· Google forms include socio-demographic details such as name, gender, year of study and course of the study, Institution name, Place, and Informed Consent in one part and the next section contains 20 Questions to check the knowledge and awareness of antibiotics among the health care professional students.
· Participants were asked to select the appropriate option, for each correct response 2 marks will be given, the total score was converted into a percentage, completed data were collected, entered in an excel sheet and the results were analyzed with the proper statistical method.














Table 1: Survey Questionnaire
	SI.NO.
	Questions
	Options are given for scoring

	1. 
	Antibiotics are derived from plants, microbes, and chemicals
	a) True 
b) False


	2. 
	Certain microbes become unresponsiveness to antimicrobial agents due to repeated use is referred to as bacterial resistance.
	a) True 
b) False


	3. 
	Hypersensitivity reactions to antimicrobial agents are common.             
	a) True 
b) False


	4. 
	Co-Trimoxazole is an antibiotic                                                                
	a) True 
b) False


	5. 
	Opportunistic infection is the new infection that appeared as a result of antimicrobial therapy                                                                                                        
	a) True 
b) False


	6. 
	“Static drugs” are not effective in immunocompromised individuals        
	a) True 
b) False


	7. 
	Glucocorticoids aggravate superinfection
	a) True 
b) False


	8. 
	Fluoroquinolones cause severe Psychiatric disorders                                
	a) True 
b) False


	9. 
	Stevens-Johnson Syndrome (SJS) is the adverse effect of amoxicillin          
	a) True 
b) False


	10. 
	Penicillin G can be administered through the oral route 
	a) True 
b) False

	11. 
	Vancomycin is a cell wall synthesis inhibitor but not a beta-lactam antibiotic
	a) True 
b) False

	12. 
	The use of antibiotics to prevent infections during surgery or other invasive procedures is called combination therapy                                                                          
	a) True 
b) False

	13. 
	Antibiotics kill beneficial microbes and cause secondary infection in the host                   
	a) True 
b) False

	14. 
	Restoration of colonic bacteria in conditions like diarrhea is called probiotics
	a) True 
b) False

	15. 
	Viral infection requires antibiotic treatment
	a) True 
b) False

	16. 
	I will save the leftover antibiotics for future use
	a) True 
b) False
c) Maybe

	17. 
	I will take antibiotics only when my doctor prescribes me          
	a) True 
b) False
c) Maybe

	18. 
	I will stop taking antibiotics if I start feeling better               
	a) True 
b) False
c) Maybe

	19. 
	I will check the expiry date of the antibiotic before using it
	a) True 
b) False
c) Maybe

	20. 
	I will take large doses of antibiotics for better and quick action      
	a) True 
b) False
c) Maybe
















Results:
A survey on knowledge and awareness of antibiotics was conducted on health care professional students of I-year, II-year, III-year, Final year, and Interns which includes MBBS, BDS, Nursing, BPT, and other health care professional students in Chennai. Around 251 students from various colleges in Chennai responded to this survey.
Among the251 responses, 69.7% of responders were from other AHS, 20.3% of responders were from Nursing, 8% of responders were from BDS,1.2%of responders were from MBBS, and 0.8%ofresponders were from BPT.
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Fig. 3: Responses showing the course of study of health care professional students who participated in the study.

According to the statistical analysis of data received, 76.9% of the responders were in the second year, 18.7% of the responders were in the third year, 3.6% of the responders were in the fourth year, 0.4% of the responders were in the fifth year and 0.4% of responders were Interns.
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Fig. 4: Responses showing the year of study of health care professional students who participated in the study.
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Fig. 5: Responses showing the gender of health care professional students who participated in the study.
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Fig. 6
Fig. 6: Responses showing the age of health care professional students who participated in the study.




Fig. 7 represents the knowledge and awareness of antibiotics among health care professional students who participated in the study.

DISCUSSION:
Antibiotic resistance had become the greatest threat to modern medicine due to misuses and abuses of antibiotics, when resistance develops against the antibiotics by the microorganism, there will be a need for use of newer, higher efficacy, and more expensive antibiotics. When resistance develops against the antibiotics by the microorganism, there will be a need for use of newer, higher efficacy, and more expensive antibiotics. Therefore, antibiotics must be used wisely and responsive way in order for the prevention and treatment of infectious diseases.
The study was started and conducted online during last week of June, 2021.This questionnaire aimed at assessing the knowledge and awareness of antibiotics among health care professional students in Chennai.
According to the statistical analysis of data received, it results, only 61.34% of healthcare professional students are aware of antibiotics and only 66.26% of health-care professional students have adequate knowledge about antibiotics. Nearly 38.66% of healthcare professional students are unaware of antibiotics and 33.74% of health-care professional students doesn’t have adequate knowledge about antibiotics.
Antibiotic resistance is an emerging concern with serious public health repercussions in terms of morbidity and mortality and is regarded as a major worldwide health crisis, especially as health care professional students are future clinicians, teachers, and researchers who will be at the forefront in educating and treating the general public. In addition to the minor importance some respondents attached to the problem of bacterial resistance to antibiotics, the incorrect use of antibiotics, such as keeping remaining stocks for future use or throwing them away, were perceptible in this study.
An alarming find in our study was that when people felt better, they stopped taking antibiotics instead of completing the course, which will develop microbial antibiotic resistance. A vast majority of respondents (81.3%) in this study exhibited appropriate attitude towards obtaining antibiotics with a doctor's prescription. 
This study highlighted the gaps in knowledge and awareness of the health care profession students regarding antibiotic use and resistance. Technical education is needed to make them aware of the difference between bacteria and viruses. This will help in improving the erroneous use of antibiotics in correct way and prevents antibiotic resistance.
CONCLUSION:
This study highly suggests that awareness camps, seminars, conferences, lectures, etc., need to be organized for health care professional students to enable them to gain knowledge and awareness about antibiotics. Our study concludes that every Health Care Professional student should be Knowledgeable about antibiotics and be aware of antibiotic resistance to prevent harmful effects of antibiotics.
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