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INTRODUCTION 

Antimicrobial-resistant organisms are spreading 

worldwide, and the pipeline for new antimicrobials 

remains meager. The next generation of doctors must be 

better prepared to use antimicrobials more sparingly and 

appropriately. According to the World Health 

Organization, education of healthcare workers and 

medical students on rational antimicrobial prescribing or 

―antimicrobial stewardship‖ is an integral part of all 

antimicrobial resistance containment activities.
1,2

 The 

inclusion of education about appropriate use of 

antimicrobials in medical school curricula and continuing 

education on new developments in the field of 

antimicrobial therapy have been achieved to varying 

extents in different countries.
3–6

 

In spite of the severe consequences and global spread of 

antimicrobial resistance, effective dissemination of 

information to healthcare professionals about adverse 

outcomes associated with antimicrobial misuse remains 

challenging.
7
 Although it is recognized that skill is 

required to optimally prescribe antimicrobials, the 

prescribing decision is often left to junior staff who may 

or may not receive instruction from their seniors, and 

who themselves may not have the expertise to optimally 

prescribe antimicrobials.
7
 Often, only patients with 
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complicated or severe infections are referred to infectious 

diseases consultants. 

Unlike many other drugs whose use is generally limited 

to well-trained specialists (e.g., antipsychotics or 

chemotherapeutic agents), antimicrobials are prescribed 

by virtually all doctors and allied healthcare practitioners, 

regardless of training or knowledge, across a wide 

spectrum of practice.
8–10

 

To address the development of antimicrobial resistance 

and to support prescribers in their efforts to treat patients 

effectively, antimicrobial stewardship programs have 

been developed worldwide.
11–16

 

Likewise, there are no data on whether medical students 

believe they receive adequate education on appropriate 

antimicrobial use, or the degree to which they feel 

prepared to prescribe these medications appropriately. 

The study was carried out to find out the proportion of 

students having adequate knowledge of antimicrobial 

resistance and to find out factors associated with 

knowledge of antimicrobial resistance. 

METHODS 

A cross-sectional study was conducted among 

undergraduate medical students of GMERS Medical 

College Junagadh from January to May 2017. Sample 

size was estimated using formula ―4pq/L
2‖

 (P=Prevalence 

of knowledge of antimicrobial resistance=77 (as per 

JCDR article), Q=100, p=23, L=allowable error or 

precision = 10%, Sample size derived was 119.
7
 

Complete enumeration of all 2
nd

 M.B.B.S students (total 

133) of the institute was done. Written informed consent 

was taken from the participants. Any students who were 

seriously ill or absent in two sequential classes were 

excluded from the study. 

Data collection tool 

Self-administered structured close ended questionnaire in 

English was used. It took approximately 20 minutes to 

answer all the questions from the questionnaire. The 

questionnaire had two parts; first part about ―Socio-

demographic profile‖ of the participants and second part 

contained 44 questions about antimicrobial resistance. 

Scores were given to each question and those who scored 

50% and above were considered as ―Having adequate 

knowledge‖. The questionnaire was validated by doing a 

pilot study among 30 students. Necessary changes were 

done and incorporated in the final questionnaire. 

Data was entered into Microsoft excel worksheet by 

validating outcomes of variables and analysis was done 

using SPSS Inc 16.0 software. Descriptive statistics were 

calculated in the form of frequencies, percentage, mean 

and standard deviation. Pearson‘s correlation co-efficient 

was used to find out correlation of antimicrobial 

resistance knowledge score with other variables. 

Student‘s t test and ANOVA was used as test of 

significance and p<0.05 was considered statistically 

significant. 

RESULTS 

Total 130 students participated in the study. Participation 

of females (48.5%) and males (51.5%) was almost equal. 

Mean age of study participants was 19 years (Sd: ±0.75); 

with minimum age 18 years and maximum 22 years. 

Approximately 60% of participants mentioned that there 

fathers‘s education level was graduate and above. Forty 

percent mentioned their fathers were professional 

workers and 75% mothers were homemakers. Eleven 

percent students mentioned they had suffered from a 

communicable disease in last six months. 

Table 1: Knowledge of antimicrobial resistance questionnaire (n=130). 

Sr.No Statement True (%) False (%) Don’t know (%) 

1. Bacteria cause common cold and influenza. 29 (22.3) 99 (76.2) 2 (1.5) 

2 Multi drug resistance is not a challenge in case of malaria. 51 (39.2) 35 (26.9) 44 (33.8) 

3 Antibiotic resistance can occur as a natural phenomenon also. 98 (75.4) 15 (11.5) 17 (13.1) 

4 
Duration of illness doesn‘t get affected when a person suffers 

from resistant strains of organisms compared to sensitive ones. 
18 (13.8) 74 (56.9) 38 (29.2) 

5 
Patients are solely responsible for development of 

antimicrobial resistance. 
26 (20.0) 73 (56.2) 31 (23.8) 

6 Antibiotics are powerful medicines that kill bacteria. 68 (52.3) 62 (47.7) 00 (0.0) 

7 

Because of lower profit; pharmaceutical companies are no 

longer interested in developing new molecules for treatment of 

infectious diseases 

45 (34.6) 21 (46.9) 24 (18.5) 

8 

It is always better to stop antibiotics once the symptoms of 

illness get resolved; otherwise we expose ourselves to 

unnecessary side effects. 

41 (31.5) 78 (60.0) 11 (8.5) 

9 
Anti-microbial resistance doesn‘t affect much, ‗younger 

people‘ as it is a problem for elderly people only. 
36 (27.7) 80 (61.5) 14 (10.8) 
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Sr.No Statement True (%) False (%) Don’t know (%) 

10 
Antimicrobial resistance emerges because of provision of 

substandard antibiotics by pharmaceutical companies also. 
76 (58.5) 24 (18.5) 30 (23.1) 

11 

Empirical management of all episodes of diarrhoea by 

antibiotics is the need of the hour to prevent antimicrobial 

resistance. 

23 (17.7) 36 (27.7) 71 (54.6) 

12 
―Anti-microbial resistance makes treatment of particular 

infectious disease costlier‖; is a myth. 
48 (36.9) 36 (27.5) 46 (35.4) 

13 
Hand washing in health care set up has got an important role to 

play in prevention of anti-microbial resistance. 
86 (66.2) 27 (20.8) 17 (13.1) 

14 
Second line drugs generally used for treatment of resistant 

strains; are safer than first line drugs. 
43 (33.1) 64 (49.2) 23 (17.7) 

15 Prevention of drug resistance is an expensive task. 87 (66.9) 25 (19.2) 18 (13.8) 

16 
Antimicrobial resistance can lead to prolongation of hospital 

stay. 
106 (81.5) 21 (16.2) 3 (2.3) 

Table 2: Treatment regimens for important public health problems (n=130). 

Sr.No Statement 
Correct 

answer (%) 

Incorrect 

answer (%) 

Don’t know 

(%) 

1. DOTS Plus for multi-drug resistant tuberculosis 97 (74.6) 14 (10.8) 19 (14.6) 

2 
ACT (artesunate combination therapy) for Falciparum 

malaria 
35 (26.9) 20 (15.4) 75 (57.7) 

3 MDT (multi-drug therapy) for leprosy 54 (41.5) 53 (40.8) 23 (17.7) 

4 
Bedaquline is a newer promising drug for treatment of 

resistant strains of which disease. 
20 (15.4) 51 (39.2) 59 (45.4) 

5 
Lumefantrine is a newer promising drug for treatment of 

resistant strains of which disease. 
32 (24.6) 43 (33.1) 55 (42.3) 

Table 3: Information received about antimicrobial resistance in medical course so far (n=130). 

Information 

received 

No.  

(%) 

Knowledge 

adequate no. (%) 

Knowledge 

inadequate no. (%) 

Mean score 

(±SD) 
Anova P value 

Adequate 38 (29.2) 26 (68.4) 12 (31.6) 23.3 (5.77)   

Inadequate 73 (56.2) 46 (63.0) 27 (37.0) 22.9 (5.25) 0.923 0.400 

Not sure 19 (14.6) 9 (47.4) 10 (52.6) 21.3 (4.23)   

 

Almost 60% participants had adequate knowledge about 

antimicrobial resistance. The mean antimicrobial 

resistance knowledge score of participants was 22.7 (SD: 

±5.27, min: 8, max: 37). The mean score of girls was 22.6 

(SD: ±4.95) and boys 22.9 (SD: ±5.60). The difference in 

the mean score of boys and girls was not statistically 

significant (F: 0.342, P-0.559) (t: 0.296, df: 128, 

p=0.767). 

In response to ―whether antimicrobial resistance is a 

public health problem‖ 79%, 70% and 71% of 

participants mentioned that antimicrobial resistance is a 

public health problem in Gujarat, India and the World 

respectively.  

Participants response to knowledge of anitmicrobial 

resistance questionnaire are depicted in Table 1 and 2. 

Pereception regarding information of antimicrobial 

resistance received so far in medical course is shown in 

Table 3. 

Forty one percent participants mentioned that the 

information they have received so far in medical course is 

inadequate while 29% participants mentioned it as 

adequate. When analyzed further the mean score of 

participants was 23.3 (SD: ±5.77), 23.2 (SD: ±5.33), 22.0 

(SD: ±5.06), 21.3 (4.23) who mentioned the information 

as adequate while those who described as inadequate. 

Correlation between percentage obtained in first M.B.B.S 

university examination and knowledge score of 

antimicrobial resistance was found highly significant 

(Pearson‘s correlation coefficient: 0.237, p=0.007). 

DISCUSSION 

Almost 60% participants had adequate knowledge about 

antimicrobial resistance. In a study done amongst medical 

students in Kerala also similar results were reported.
17

 In 

a study conducted at Kopal Jaipur in a medical college 

hospital; the proportion of knowledge of antimicrobial 

resistance was 50%.
18

 More and more academic sessions 
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to impart training regarding antimicrobial resistance to 

undergraduate medical students are needed. 

Approximately two third and seventy percent of study 

participants agreed that antimicrobial resistance is an 

important public health challenge for India and the whole 

world. These proportions were slightly lower than those 

reported by a study conducted in Kerala.
17

 In a 

multicentric European study; most students (92%) 

believed that resistance was a national problem.
19

 Overall 

students were aware that antimicrobial resistance is a 

public health challenge not only for their own country but 

the whole world. 

Fifty six percent students mentioned that the information 

regarding antimicrobial resistance they have received so 

far in medical course is inadequate and 15% were unsure. 

In a study conducted in Malaysia; the majority (88%) of 

the study participants stated that they would like to 

receive more training and 8% were unsure.
20

 In a study 

conducted in Europe; most students (74%) wanted more 

education on choosing antibiotic treatments.
19

 Urgent 

incorporation of more teaching regarding antimicrobial 

resistance in undergraduate medical studies is needed 

across the countries.  

In the present study; 66% participants mentioned that 

hand hygiene plays an important role in prevention of 

antimicrobial resistance and 21% believed that it has not 

got an important role to play. In a study conducted in 

Europe among medical students; 24% participants 

believed poor hand hygiene was not at all important.
19

 

Undergraduate medical students should be provided more 

knowledge regarding importance hand hygiene as a 

simple, cost effective preventive measure for 

antimicrobial resistance. 

Fifty two percent participants knew that antibiotics can 

kill bacteria only. In a study conducted at Saudi Arabia; 

18% students thought that antibiotics could be used for 

viral infections.
21

 In a study done at Kerala, India 28% 

thought that antibiotics can cure even viral infections.
17

 

Incorrect information regarding indications of antibiotics 

can worsen the problem of antimicrobial resistance. 

Students should be explained and trained clearly that 

antibiotics should be used only in case of infections and 

diseases caused due to bacteria. 

Seventy six percent of participants had knowledge that 

bacteria do not cause common cold and influenza and 

hence antibiotics should not be used for the treatment of 

the same. Quite similar findings (77%) were reported by 

a study done in Kerala.
17

 

Fifty three percent participants agreed that skipping even 

one or two doses of antibiotics can also lead to 

development of drug resistance. In a study done in South 

India, the 47% participants gave similar answers.
17

 

Thirty two percent participants knew that in episodes of 

cough and sore throat anitibiotics are not the first drugs of 

choice. In a study done among undergraduate medical 

students in Nagpur forty percent students gave similar 

answers.
22

 

As the study was done among undergraduate medical 

students of one medical college only; the generalization 

of results should be done with caution. 

CONCLUSION  

In our study sixty percent undergraduate medical students 

had adequate knowledge of antimicrobial resistance. 

Majority of the students were aware that antimicrobial 

resistance is an important public health challenge not 

only for India but for the whole world also. Important 

finding of the study was just one forth of the participants 

agreed that information they have received so far in 

medical course regarding antimicrobial resistance is 

adequate. The budding doctors should receive correct, 

adequate information regarding antimicrobial resistance. 

There is further scope for incorporation of teaching 

regarding antimicrobial resistance and its consequences 

in undergraduate medical curriculum suitably. 
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