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Abstract
Background and objective: Antibiotics are essential for the treatment of bacterial infections. Inappropriate antibiotic 
prescribing patterns lead to the development of increasingly resistant bacterial strains. One of the most effective 
methods to combat antibiotic resistance is the WHO Access, Watch, and Reverse (AWaRe) classification of 
antibiotics. The study was therefore an effort to determine whether there is any impact on increasing awareness of the 
WHO AWaRe antibiotic classification among third-year medical students who will become future doctors. Methods: 
Interventional study with an educational intervention was conducted in the Department of Pharmacology & 
Therapeutics, Gazi Medical College, Khulna, and Armed Forces Medical College, Dhaka, from April 2026 to 
November 2026. A total of 183 participants of 3rd year medical students were participated. The awareness of medical 
students on knowledge, attitude, and antibiotic prescribing perception was assessed and compared using a 10-item 
structured questionnaire. Results: Students who had not heard about the AWaRe classification of antibiotics in the 
pre-interventional phase were 80.9%, but the knowledge regarding the meaning and purpose of AWaRe classification 
of antibiotics increased from 6.6% to 44.3% after receiving the intervention. The percentage of students who agreed 
to follow the AWaRe classification of antibiotics in their future practice increased from 65.6% to 78.1%, and the 
percentage of students who agreed that the AWaRe classification of antibiotics can suggest safe choices of antibiotics 
increased from 47.5% to 64%. A significant increase (p <0.05) in knowledge, attitude, and perception score was found 
after educational intervention. Conclusion: This study revealed significant gaps in knowledge and attitudes towards 
AWaRe, emphasizing the necessity of increasing awareness amongst medical practitioners to promote rational use of 
antibiotics. 
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Introduction
The discovery and development of Antimicrobial agents 
(AMA) have been the most notable advancements in 
medicine,1 and the important medical advancement of 
the 20th century was the use of antibiotics.2 Antibiotics 
are considered to be one of the most often sold 
medication types,3 but are frequently sold without a 
prescription.4 An extremely high prevalence of 
self-medication and unnecessary consumption of 
antibiotics has been revealed.5 Furthermore, various 
patterns of improper prescription, such as the incorrect 
dosage form, incorrect route of administration, overuse 

and misuse, incorrect duration, and improper 
dispensing, were documented.6 The overuse was also 
documented in Bangladesh.7,8

These improper uses result in adverse reactions and 
financial burden on the nation's healthcare system,9 as 
well as the development of resistant bacterial strains.10 
The nations with the highest consumption of antibiotics 
showed the largest prevalence of resistant 
organisms.11,12 Antimicrobial resistance (AMR) reduces 
the efficacy of antibiotics, harms patient outcomes9,13 

and often increases morbidity and mortality14,15 
Antibiotic resistance has a well-established relationship 
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with its use,16,17, also with the lack of concern of 
physicians about long-term resistance in  
Bangladesh.18

There is no adequate monitoring system for regulating 
physicians’ prescribing practices.19  Moreover, the 
existing regulatory laws are not enforced in the 
community pharmacies to prevent antibiotic dispensing 
without a prescription.20 The policymakers, 
governmental bodies, and global health organizations 
have been paying more and more attention to this 
issue.21 To stop the spread of AMR, appropriate 
prescribing is crucial,22 as well as new and effective 
strategies must be developed and implemented.23 
The Antimicrobial Stewardship (AMS) program is one 
of the most effective strategies to combat AMR.24 The 
World Health Organization (WHO) developed a Global 
Strategy and Global Action Plan.25,26 In 2017, the WHO 
Access, Watch, and Reserve (AWaRe) classification of 
antibiotics was developed with the goals of preserving 
the efficacy of the Reserve group and reducing 
antibiotic resistance. Access groups are readily 
accessible, relatively safe and are prescribed as 
first-line or second-line treatments. The Watch groups 
are more toxic and resistant than the Access group; the 
stewardship programs primarily focus on the Watch 
group. The Reserve group is used when all other 
treatments are ineffective.27,28 Antibiotic usage 
displayed an excessive prescription of the ‘Watch’ 
group in both district and tertiary hospital settings and 
pharmacies in Bangladesh, pointing to an irrational 
use.29

A nationwide antimicrobial stewardship program is 
therefore an urgent need, with an emphasis on the 
WHO AWaRe Classification of antibiotics, regular 
in-service training on AMR, and proper law 
enforcement.30 Most of the strategies for controlling 
AMR are educational programs, training, workshops, 
guidelines, and policies, and focus on prescribers.31 A 
previous study on medical students showed that 
specific training is needed to increase awareness about 
antibiotic use and resistance.32 Educational  
intervention has been shown to enhance the 
knowledge, attitude & prescribing perception in 
physicians.33

In Bangladesh, research involving educational 
intervention in undergraduate medical students is 
lacking. Taking into account the present study is 
designed to investigate the potential impact of 
increasing awareness of the WHO AWaRe 
classification of antibiotics on knowledge, attitude, and 
prescribing perception in third-year undergraduate 
medical students who will become the future doctors.

Materials and methods
Study Design 
Interventional study with an educational intervention. 
Study Place and Duration
The study was conducted in Gazi Medical College, 
Khulna, and Armed Forces Medical College, Dhaka, 
between April 2026 and November 2026.
Study Population
Third-year undergraduate medical students. 
Sampling Technique
Convenient sampling.
Inclusion Criteria
(i) The third-year undergraduate medical students of 
the selected medical colleges, (ii) both male and female 
students, and (iii) those who will be present and given 
oral consent. 
Ethical Considerations
Protocol was reviewed, and the IERB of GMC issued a 
clearance letter, memo no. GMC/IERB/approval/ 
2026/07.
Data Collection
Development of the tool 
A 10-item structured English questionnaire is 
formulated through a literature review.33 
Intervention schedule 
Pre-interventional phase
A printed copy of the questionnaire was distributed and 
collected at the same session.
Educational intervention
After collecting the questionnaire, a 40-minute 
educational intervention in the form of a lecture using a 
PowerPoint presentation was delivered. The lecture 
included the definition of antimicrobial resistance and 
its contributing factors; inappropriate use of antibiotics; 
the WHO global action plan and strategy for 
containment of antimicrobial resistance; Standard 
Treatment Guidelines (STG) on Antibiotic Use of 
Bangladesh; description of the WHO AWaRe 
classification of antibiotics with examples and the uses 
of antibiotics that fall into each category (Access, 
Watch, Reserve); and the role of physician and 
undergraduate medical students in decreasing 
antibiotic resistance by using the AWaRe classification 
of antibiotics. 
Post-interventional phase
A printed copy of the questionnaire was filled out and 
collected in the same setting.
Assessment and scoring
The questionnaire was divided into three parts, and 
five-point Likert scale questions were used to measure 
the responses. Part 1 included demographic 
characteristics of the student. The total attainable score 
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was 46 points in parts 2 and 3. Part 2 will assess the 
participants’ knowledge; the first question was 
assigned the response of “yes” or “no”; 1 score was 
given for a yes answer, while 0 score was given for a 
no answer. The second question was assigned the 
response on a five-point Likert scale, “strongly agree”, 
“agree”, “neutral”, “disagree”, and “strongly disagree”, 
valued 5 to 1, respectively. The sum of the two 
questions in part 2 gives a maximum score of 6. 
Students were categorized based on their overall 
knowledge scores using the Bloom’s cutoff points as 
“good knowledge” if a score ranges 80-100% (5-6 
points), “moderate knowledge” if a score ranges 
60-79% (4 points), and “poor knowledge” if a score 
ranges <60% (<4 points) of the maximum score. Part 3 
assesses the participants’ attitude and perception; 
each question of this section was assigned to the 
response on a five-point Likert scale, “strongly agree”, 
“agree”, “neutral”, “disagree”, and “strongly disagree”, 
valued 5 to 1, respectively. The sum of all questions in 
part 3 gives a maximum score of 40. Students were 
categorized based on their overall attitude and 
perception scores using Bloom’s cut-off point, as a 
“positive attitude and good perception” if the score was 
80-100% (32-40 points), “moderate attitude and 
perception” if the score was 60-79% (24-31 points) and 
“negative attitude and perception” if the score was less 
than 60% (<24 points).34,35 
Data Analysis
Data were analyzed using a paired t-test and described 
as means, standard deviations, and frequencies in 

Microsoft Office Excel. A p-value lower than 0.05 was 
considered as the level of significance.

Results 
A total of 183 students completed the survey and were 
finally analyzed.
Demographic Characteristics of the Study Sample
More than half of the students (113) were females 
(Figure 01). 

Assessment of Knowledge about AWaRe 
Classification of Antibiotics 
More than three-quarters of the students (80.9%) stated 
that they had not heard about the AWaRe classification 
of antibiotics before, but the knowledge increased from 
6.6% to 44.3% after the intervention (Table 01). Also, 
the poor knowledge was 78.7% increased, moderate 
knowledge was 17.5% increased, and good knowledge 
was 61.2% increased (Table 02).

Table 01. Assessment of Knowledge towards AWaRe Classification of Antibiotics

Variables  
 

Frequency  n (%) Improvement (%)
 

 Pre-Interventional  Post-Interventional 

Heard about AWaRe 

classification of antibiotics 

Yes 35 (19.1) 169 (92.3) 73.2 

No 148 (80.9) 14 (7.7) 

Good knowledge regarding 

the meaning and purpose  

Strongly agree  7 (3.8) 8 (4.4) 0.6 

Agree 12 (6.6) 81 (44.3) 37.7 

Neutral 134 (73.2) 77 (42) 31.2 

Disagree 27 (14.8) 15 (8.2) 6.6 

Strongly disagree 3 (1.6) 2 (1.1) 0.5 

n = number of frequencies
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Table 02. Assessment of Student Category based on Knowledge Scores 

Table 03. Assessment of Attitude and Perception towards AWaRe Classification of Antibiotics

Assessment of Attitude and Perception about (AWaRe) Classification of Antibiotics 
The percentage of respondents who agreed to suggest safe choices of antibiotics increased to 64% after the 
intervention and the percentage of respondents who agreed to follow in future practice increased to 78.1% after the 
intervention (Table 03). Finally, the poor attitude and perception were 8.7% increased, moderate attitude and perception 
were 15.4% increased, and good attitude and perception were 24.1% increased after intervention (Table 04).

n = number of frequencies

Variables  Frequency n (%) Improvement 
(%)  Pre-Interventional  Post-Interventional 

Appropriate with the scientific 
knowledge  

Strongly agree  3 (1.6) 19 (10.4) 8.8 
Agree 83 (45.3) 118 (64.5) 19.2 
Neutral 49 (26.8) 24 (13.1) 13.7 
Disagree 36 (19.7) 21 (11.5) 8.2 
Strongly disagree 12 (6.6) 1 (0.5) 6.0 

Suggest safe choices of antibiotics Strongly agree  12 (6.6) 16 (8.7) 2.1 
Agree 87 (47.5) 117 (64) 16.5 
Neutral 55 (30) 45 (24.6) 5.4 
Disagree 27 (14.8) 5 (2.7) 12.1 
Strongly disagree 2 (1.1) 0 (0) 1.1 

Helps in the reduction of antibiotic 
resistance 

Strongly agree  22 (12) 42 (23) 11 
Agree 55 (30) 85 (46.4) 16.4 
Neutral 69 (37.8) 49 (26.8) 11 
Disagree 36 (19.7) 6 (3.3) 16.4 
Strongly disagree 1 (0.5) 1 (0.5) 0 

Suggest cost-effective choices of 
antibiotics 

Strongly agree  12 (6.6) 10 (5.5) -1.1 
Agree 35 (19.1) 65 (35.5) 16.4 
Neutral 91 (49.7) 61 (33.3) 16.4 
Disagree 36 (19.7) 30 (16.4) 3.3 
Strongly disagree 9 (4.9) 17 (9.3) -4.4 

Follow in future practice Strongly agree  11 (6.1) 19 (10.4) 4.3 
Agree 120 (65.6) 143 (78.1) 12.5 
Neutral 37 (20.2) 15 (8.2) 12 
Disagree 15 (8.3) 6 (3.3) 5 
Strongly disagree 0 (0) 0 (0) 0 

Follow the hospital’s regulations 
and guidelines that consider 
AWaRe classification  

Strongly agree  44 (24) 52 (28.4) 4.4 
Agree 87 (47.5) 118 (64.5) 17 
Neutral 41 (22.4) 4 (2.2) 20.2 
Disagree 11 (6.1) 9 (4.9) 1.2 
Strongly disagree 0 (0) 0 (0) 0 

More information should be 
available  

Strongly agree  22 (12) 22 (12) 0 
Agree 118 (64.5) 143 (78.1) 13.6 
Neutral 39 (21.3) 15 (8.3) 13 
Disagree 2 (1.1) 2 (1.1) 0 
Strongly disagree 2 (1.1) 1 (0.5) 0.6 

Training is needed  Strongly agree  12 (6.6) 19 (10.4) 3.8 
Agree 31 (16.9) 77 (42.1) 25.2 
Neutral 128 (69.9) 84 (45.9) 24 
Disagree 8 (4.4) 2 (1.1) 3.3 
Strongly disagree 4 (2.2) 1 (0.5) 1.7 

Knowledge Scores Frequency  n (%) Improvement (%) 
Pre-Interventional  Post-Interventional 

Poor knowledge (<4 points) 149 (81.4)  5 (2.7) 78.7 
Moderate knowledge (4 points) 12 (6.6) 44 (24.1) 17.5 
Good knowledge (5-6 points) 22 (12) 134 (73.2) 61.2 



Discussion
Antimicrobial resistance (AMR) is considered a critical 
challenge to the world’s health system because it 
decreases the efficacy of drugs and increases 
morbidity and mortality.36 Educational programs, 
training, and workshops provide physicians with an 
opportunity to focus on the proper use of antibiotics.37 A 
previous study showed that medical students needed 
specific training and courses about antibiotics in their 
undergraduate core curriculum.38 The data showed that 
36% of 163 countries had adopted the AWaRe 
classification of antibiotics in their medicine list. It also 
showed that the knowledge of the “AWaRe” tool 
increased compared to last year by 26%.39 Standard 
Treatment Guidelines (STG) on Antibiotic Use in 
Common Infectious Diseases of Bangladesh 
recommended promoting “AWaRe” classification and 
approaching at all levels before prescribing an 
antibiotic.40 Only a few studies have performed surveys 
similar to this one, so there was a need for a more 
comprehensive study. The primary purpose of the 
study was to determine the impact of improving the 
knowledge about WHO Access, Watch, and Reserve 
(AWaRe) antibiotics classification on medical students’ 
attitudes and antibiotic prescribing practices in a 

pre-post interventional study design.
In this study, the intervention caused a 73.2% increase 
in the percentage of students who had heard about the 
AWaRe classification of antibiotics. Furthermore, the 
knowledge of the students regarding the meaning and 
purpose of AWaRe classification of antibiotics was 
37.7% improved after receiving the interventions.
In addition to that, after the intervention, around 78.1% 
of respondents followed the AWaRe classification of 
antibiotics in their future practice, while approximately 
64% of respondents agreed that the AWaRe 
classification of antibiotics can suggest safe choices of 
antibiotics. Similar findings were reported by a previous 
study that took place in Jordan on the physicians in 
2023.33

This study was strengthened by the fact that it 
evaluated the impact of AWaRe tool-targeted 
educational programs on the knowledge, attitude, and 
practice of medical students of Bangladesh in an 
interventional design.

Limitations
However, the study has some limitations. Firstly, the 
study was conducted in a specific setting, i.e., among 
third-year students at two medical colleges. The study 
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Table 04. Assessment of Student Category based on Attitude and Perception Scores

Table 05. Comparison of the Overall KAP Score between Pre-Interventional and Post-Interventional Phases

Comparison of Overall Knowledge, Attitude, and Perception (KAP) Score 
A significant increase (p <0.05) in knowledge, attitude, and perception score was found after educational 
intervention (Table 05).

AP Scores Frequency 
 n (%) 

Improvement 
(%) 

Pre-Interventional  Post-Interventional 
Negative attitude and perception 
(<24 points) 

18 (9.8)  2 (1.1) 8.7 

Moderate attitude and perception 
(24-31 points) 

147 (80.4) 119 (65) 15.4 

Positive attitude and good 
perception (32-40 points) 

18 (9.8) 62 (33.9) 24.1 

AP = attitude and perception, n = number of frequencies

n = number of students, SD = standard deviation, x = paired ‘t’ test, * = significant (p <0.05) 

Variables Score  P-valuex

 Pre-Interventional (n = 183) Post-Interventional (n = 183) 
Knowledge 
 

mean ± SD 3.2 ± 0.9 4.8 ± 0.7 0.001* 
Attitude and perception mean ± SD 27.6 ± 3.4 30.2 ± 2.8 0.001* 



would benefit from being repeated in other years of 
medical students and intern doctors at both 
government and private medical colleges to improve 
the generalizability of the findings. In addition, the 
follow-up post-intervention period did not allow for 
capturing the sustainability of the intervention. Further 
research with longer follow-up study periods is needed.

Conclusion
It is clearly demonstrated from the study results that a 
significant gap regarding the knowledge and attitudes 
towards AWaRe classification of antibiotics among 
medical students is present and needs to be narrowed, 
highlighting the need for increasing the awareness of 
the AWaRe tool among medical students to ensure 
rational use of antibiotics and reinforce policymakers to 
develop antibiotic prescribing guidelines.
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