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Introduction
Antimicrobials are by far one of the most common groups of drugs 
used in a health care facility and account for a major part of health care 
budget. Inappropriate prescription, dispensing and use have led to 
development of antimicrobial resistance which is rapidly emerging as 
a global menace for effective medical care. Hence, the implementation 
of antimicrobial stewardship education in the undergraduate (UG) 
curriculum is crucial as mere guidelines are not enough to change the 
behaviour of the future prescribers.[1,2] The WHO recently 
highlighted the importance of undergraduate training in prudent 
prescribing.[3] There has been little investigation of students' 
knowledge, attitude and perception about the antibiotic prescribing. 
With this background the current study was planned to identify the 
knowledge, attitude, and perception (KAP) of medical undergraduates 
about antimicrobial (AM) prescribing with the aim to develop better 
educational programmes in the training curriculum and promote 
antimicrobial stewardship.

Materials and Methods
This cross-sectional questionnaire-based survey was approved by the 
Institutional Ethics Committee and conducted in the month of July, 
2016 for a period of 10 days at a tertiary care teaching hospital in 
Kanpur. A written informed consent was sought from a total of 140 
final year medical students who volunteered to participate in this study. 
All the students were briefed about the aims and the objectives of the 
study and the importance of participation in the study. A structured and 
pretested questionnaire in English, designed after a thorough literature 
review of comparable studies [4-10] was drafted by making the 
obtained modifications to the work of Abbo and Rocha. [11] Senior 
professors experienced in clinical and academic related research 
validated the questionnaire for its content and relevance. The 
questionnaire has three sections. The first assesses the knowledge of 
the respondents about rational AM prescribing, the second section 
judges the attitude of the prescribers towards AM stewardship and the 
third section analyses the perception of the students about their 
acquired skills and knowledge of AM prescribing. Each respondent 
answered the questionnaire independently in 20 min without using any 
reference material. The collected data was analysed using SPSS for 
Windows, version 16.0 (Chicago, SPSS Inc.) with statistical 
significance evaluated using two sided P value with p < 0.05 as 
significant.

Scoring
In the knowledge section, each correct answer was given a score of 1 

while each wrong answer was given a score of 0. Each question in this 
section had only one correct answer and three wrong answers. This 
way, a respondent could score a maximum of 12 and a minimum of 0 in 
this section. For attitude, a score of 1 was given to “disagree,” a score 
of 2 was given to “don't know,” and a score of 3 was given to “agree.” 
There were four negatively-framed statements for which reverse 
scoring was done which means a score of 1 was given to “agree,” 2 to 
“don't know,” and 3 to “disagree.” This way, a respondent could score a 
maximum of 24 and a minimum of 8 in the attitude section. In the 
perception section, each “yes' response received a score of 1 while 
each “no” received a score of 0. Therefore, a respondent could score a 
maximum of 12 and a minimum of 0 in the practice section. The total 
KAP scores were calculated and analysed for their statistical 
significance. The scores were also classified as poor, average, and 
good.

Results
Knowledge 
Out of the total 140 medical UGs who participated in the study, 70% 
answered the questions in the knowledge section correctly. From the 
observations of our study as in table 1, it can be inferred that the 
students strongly believe excessive antimicrobial use as the most 
important contributor to AM resistance (93%) and the least important 
contributor as poor hand hygiene (50%). The respondent knowledge 
scores were classified as poor (0–4), average (5–8) and good (9–12); 
and the results of our study indicated 10%, 25% and 65% of students in 
respective categories.

Table 1: Knowledge of the students about antimicrobial 
prescribing practices which contribute most to promoting AR
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Objectives: This study was planned to identify the current knowledge, attitude and perception (KAP) of medical 
undergraduates about antimicrobial (AM) prescribing with the aim to develop better educational programmes in the 

training curriculum and promote antimicrobial stewardship. 
Materials and Methods: A cross sectional questionnaire-based survey was carried out among the 140 final year students at a tertiary care 
teaching hospital in Kanpur. Each respondent completed the given questionnaire independently in the allocated time. A scoring system was used 
to rate the KAP of the respondents as poor, average or good. 
Results: The attitude and knowledge of the UG students towards AM prescribing was “good” however, the deficiencies in their perception 
regarding their AM prescribing skills need to be improved further. 
Conclusion: Suitable interventions such as educational and stewardship programmes to address these lacunae must be planned. 
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Questions Correct 
Response 
(n = 140)
n (%)

Too many antibiotic prescriptions 130 (93)

Too many broad-spectrum antibiotics used 129 (92)

Poor hand hygiene 70 (50)
Excessive use of antibiotics in livestock 42 (30)

Piperacillin over ampicillin for equivalent time 43 (31)

Ceftriaxone over gentamicin for equivalent time 28 (20)

Clarithromycin over azithromycin for equivalent 
time

56 (40)
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AM=Antimicrobial, AR=Antimicrobial resistance

Attitude
It is quite evident from our study that the students grossly over-
estimate the relative burden of AM resistance. The majority of students 
(90%) in our study have a positive attitude stating that they would like 
more clinical based training on antibiotic selection and prescribing. A 
high of 98% students in our study want pharmacology to be reinforced 
by discussing clinical-case based problems and 95% of medical 
students in our study responded positively for integrating the AM 

ndpharmacology teaching in the 2  year with medicine posting for real 
time patient encounter. Classification of the medical students on the 
basis of poor (8–12), average (13–18) and good (19–24) attitude 
scores, our observations reflected 9, 13, and 78% of students in the 
respective categories.

Table 2: Attitude of the students for antimicrobial stewardship

AM=Antimicrobial,AR=Antimicrobial resistance, AS=Antimicrobial 
stewardship,
UG=Undergraduate

Perception
As reflected in table 3; majority of the students in our study were 
confident in making an accurate diagnosis of infection/sepsis (88%) 
and interpreting microbiological results (87%). Students were least 
confident in deciding to use combination therapy (47%) and deciding 
not to prescribe an antibiotic if the patient had fever alone or there was 
uncertainty in the diagnosis (48%). Classification of the medical 
respondents on the basis of poor (0–4), average (5–8), and good (9–12) 
perception scores indicated 18, 23, and 59% of students in the 
respective categories.

Table 3: Perception of the students about their acquired 
knowledge and skills on antimicrobial prescribing

AM=Antimicrobial, UTI=Urinary tract infection, 

Discussion
Emergence and spread of antibiotic resistance is the biggest menace of 

st21  century. This has been accelerated by the misuse and overuse of 
antibiotics, as well as poor infection prevention and control. Hence, 
rational use of antimicrobials must be considered as an issue of patient 
safety and a great public health concern. In our study we have tried to 
evaluate the knowledge, attitude and perception (KAP) of medical 
undergraduates about antimicrobial (AM) prescribing. 

The results of our study clearly reflect that the majority of the 
respondents have “good” knowledge about AM prescribing. In our 
study 92% of the respondents knew that prescribing broad spectrum 
AM is a fallacious practice contributing to AM resistance and that the 
narrow spectrum AM are equally effective.[12,13] As per the 
responses on clinical case based questions it was found that only 45% 
of the medical respondents scored “good” while the majority scored 
“average” and “poor”. These findings differ from another study where 
39% of the respondents scored above average for the clinical scenario 
based questions.[14] 

A previous study conducted with 2nd year UG students has 
emphasized the importance and advantages of the clinical case-based 
learning in Pharmacology teaching.[15] One of the biggest drawback 
in contemporary medical curriculum teaching pharmacology with 
simultaneous reinforcement through interactive discussion sessions 
and clinical problem based learning PBL for rational use of AM is the 
time constraint.[16] The majority of the UGs experience great 
hardships when they start their clinical practice. If the UGs are 
reinforced with clinical based learning right from the beginning of 
their curriculum, it will contribute towards rational use of AM and 
form the pedestal for successful AM stewardship.[17,18] In our study, 
98% of the medical students had a positive attitude towards the AM 
stewardship; similar to the study of Huang et al. which highlights that 
74% of the medical students favoured AM stewardship education in 
China.[19] The majority of the medical students believed that AM 
pharmacology teaching in the 2nd year should be integrated with 
medical postings (95%) and reinforced by problem based learning 
(98%). These results were in consistence with the previous study of 
Vasundara et al.[20] 

The attitude of the respondents toward the statement that new AM 
could be developed in future to resolve the problem of AM resistance 
suggested that most of the students rely on new AM for solving the 
problems of AM resistance. However, inappropriate prescribing of 
AM known at present can pose serious AM resistance which would be 
difficult to tackle even with newer AM. On the other hand, almost 55% 
of the medical respondents were unaware of the importance of 
educating nurses and pharmacists in AM stewardship program. The 
results of our study on attitude and perception of the respondents 
further support the previous study of Davey et al. which highlighted the 
need to train the future prescribers about rational AM prescribing.[21] 
It is noteworthy that medical colleges in many countries such as the 
UK, the USA have revised their curricula for training good AM 
prescribing practices at the UG level.[1] Such initiatives of teaching 
AM use and choice of therapy through clinical case-based approach in 
the medical, dental, pharmacy and nursing curriculum should be taken 
up in India as well. 

In our study the majority of students (90%) wanted further clinical 
based education on antibiotic prescribing. This finding is in 
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AM for viral infection 140 (100)

Prolonged prophylactic therapy and prolonged 
empiric AM treatment without clear evidence of 
infection

140 (100)

AM for the patients with positive clinical cultures in 
the absence of disease

111 (79)

Would you like to prescribe AM in the following 
case scenarios?

Clinical case 1 84 (60)

Clinical case 2 35 (25)

Clinical case 3 70 (50)

Questions Response n (%)
Agree DisagreeUncertain

Is there abuse on AM at present 140 
(100)

0 (0) 0 (0)

AM abuse is the leading cause of AR 140 
(100)

0 (0) 0 (0)

AR is not associated with increased 
mortality, morbidity and prolonged 
hospitalization

14 (10) 111 (79) 15 (11)

AS education has no significance for 
the UG medical students

3 (2) 137 (98) 0 (0)

AM pharmacology taught in 2nd year 
should be reinforced by discussing 
clinical-case based problems

137 (98) 0 (0) 3 (2)

AM pharmacology teaching should be 
integrated with medicine posting

133 (95) 4 (3) 3 (2)

New AM could be developed in future 
that will keep up with the problem of 
AR

119 (85) 7 (5) 14 (10)

Education of the nurses and 
pharmacists have no role in AS

77 (55) 42 (30) 21 (15)

Would like further clinical based 
training on antibiotic selection and 
prescribing

126 (90) 6 (4) 8 (6)

Questions Correct 
Response
(n=140)
n (%)

Making an accurate diagnosis of infection/sepsis 123 (88)

Choose between intravenous and oral administration 122 (87)

Planning the duration of the antibiotic treatment 77 (55)

Choosing the correct dose and interval of 
administration

80 (57)

Planning to streamline/stop the antibiotic treatment 
according to microbiological results

69 (49)

Using a combination therapy if appropriate 66 (47)

Deciding not to prescribe an antibiotic if the patient 
has fever and if you are not sure about your diagnosis

67 (48)

Identify the scenarios where AM not required 69 (49)

Are you competent enough to select the best 
antimicrobial for the following diagnosis:

Community acquired pneumonia 80 (57)

Complicated UTI 60 (43)

Multi resistant Escherichia coli infection 28 (20)

Drug-resistant Salmonella Typhi 49 (35)

Drug-resistant tubercular infection 64 (46)
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accordance with other studies of students and doctors. [4,3,8] Most 
students (88%) in our study felt confident in making an accurate 
diagnosis of infection; as misdiagnosis has been found to be a leading 
cause of unnecessary antibiotic use. [22] Vignette-based clinical 
scenario teaching with feedback has been found to be an effective 
method of promoting learning related to AM prescribing. [23] The 
students should also be taught how to communicate with patients in 
situations of diagnostic uncertainty, to reduce the number of 
unnecessary prescriptions. [1] 

It was also revealed in our study that students consistently over-rated 
the prevalence of AM resistant. Majority of the students were aware of 
contributors to resistance, but a quarter of students felt that hand 
hygiene was not important. Highlighting the role of antibiotic 
stewardship programmes to help future doctors recognize that actions 
they take individually can collectively make a significant impact.

It was observed that the voluntary and unassisted participation of the 
students was the strength of our study resulting in actual reflection of 
KAP of the respondents. The antimicrobial stewardship program 
initiated by the department of pharmacology at our institute, on the 
other hand, may have affected the culture of antibiotic prescribing by 
our students. 

Conclusion
The observations made in our study prompt the need for introduction 
of certain academic interventions such as interactive discussion 
sessions, clinical case-based learning, integrating the AM 
pharmacology teaching with medicine posting for real time patient 
encounter with special emphasis on the irrational prescribing practices 
in which AM are not required or can be delayed safely for some time. 
Such educational interventions should be introduced at the 2nd year of 
UG curriculum to strengthen AM stewardship. This study also reflects 
the demand for additional clinical based education on AM prescribing. 
Larger studies with more robust methodology are required to further 
understand key educational interventions to support learning about 
antibiotic stewardship.
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