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INTRODUCTION

The discovery of  antibiotics found to be one of  the most 
significant medical achievements of  the twentieth century. 
Antibiotics have saved millions of  lives and enabled 
important medical procedures, including surgery and cancer 
chemotherapy.1 Although it has reduced deaths from acute 
respiratory infections, diarrheal diseases, measles, AIDS, 

malaria, and tuberculosis account for more than 85% of  the 
mortality from infection worldwide,2 these days irrational 
use of  antibiotics has been increased many folds that lead 
to antimicrobial resistance (AMR).2

AMR occurs when bacteria, viruses, fungi, and parasites 
change over time and no longer respond to medicines 
making infections harder to treat and increasing the risk 
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of  disease spread, severe illness, and death as said by the 
WHO.3

Resistance increase the costs of  treatment as it reduces 
the efficacy of  earlier drug and have to switch to newer 
expensive drug or treatment, thus impact livelihoods and 
lives and threatens to undermine the effectiveness of  
health delivery programmes.3 Furthermore, the pipeline 
of  new drugs is running dry and the incentives to develop 
new antimicrobials to address the global problems of  
drug resistance are weak. So considering this as a major 
public health issue the World Health Assembly Resolution 
of  1998 urged Member States to develop measures to 
for appropriate use of  antimicrobials, to prohibit the 
dispensing of  antimicrobials without the prescription of  
a qualified health-care professional by formulating strict 
laws. For the same, world health day 2011 theme was 
antibiotic resistance: No action today, no cure tomorrow, 
along with this annually WHO held world antimicrobial 
awareness week since 2015, for which the slogan was 
“Antibiotics: Handle with Care” but that is changed to 
“Antimicrobials: Handle with Care” in 2020 to reflect the 
broadening scope of  drug resistant infections.4 In many 
studies, it has been shown that the medical students, future 
prescribers are not well aware of  antibiotic resistance and 
not fully trained for safer antibiotic prescribtion.5

Aims and objectives
The study aimed at estimating awareness as well as 
knowledge, attitude, perception, and practice regarding 
AMR and antibiotic use among medical undergraduate 
students.

MATERIALS AND METHODS

The study was a descriptive cross-sectional study conducted 
among undergraduate medical students of  Govt. Medical 
College, Haldwani, during February–March 2021. The 
study instrument consisted of  questionnaire containing 
questions related to socio-  demographic profile, and 
behavior of  the participants regarding antibiotic resistance 
and its use which comprises: Attitude, perceptions, and 
practice adopted from the previous studies.5,6 Awareness 
and knowledge about role of  drugs were assessed using 
5-point Likert scale. Questionnaire was entered into Google 
forms and its link circulated to undergraduate students 
through WhatsApp class group. The nature of  the study 
and its consequences along with free voluntariness to 
participate or not were explained during online lecture 
for each class. The ethical clearance was obtained from 
Institutional Ethics Committee, Govt. Medical College, 
Haldwani with 571/GMC/IEC/2020/Reg. No.  531/
IEC/R-17-2-2020. Strict privacy confidentiality was Ta
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Figure 1: Sources of information about AMR (n=468)

Table 2: Knowledge of study participants (batch wise) regarding antibiotics identification (n=483)
Knowledge Yes (%) No (%) Don’t Know (%)

I II III Final Total I II III Final Total I II III Final Total
Penicillin or 
Amoxicillin are 
antibiotics

117 
(24.4)

123 
(25.7)

135 
(28.3)

103 
(21.6)

478 
(98.9)

00 
(0)

1 
(100)

00 
(0)

00 
(0)

1 
(0.2)

02 
(50)

01 
(25)

00 
(0)

01 
(25)

4 
(.82)

Aspirin is an 
antibiotic

12 
(46.2)

01 
(3.8)

05 
(19.3)

08 
(30.7)

26 
(5.4)

98 
(22.5)

122 
(28.2)

124 
(28.5)

90 
(20.8)

434 
(89.8)

09 
(39.1)

02 
(8.7)

06 
(26.1)

06 
(26.1)

23 
(4.76)

Paracetamol is 
an antibiotic

18 
(40.9)

03 
(6.8)

08 
(18.2)

15 
(34.1)

44 
(9.1)

95 
(22.3)

121 
(28.3)

127 
(29.7)

84 
(19.7)

427 
(88.4)

06 
(50)

01 
(8.3)

00 
(0)

05 
(41.7)

12 
(2.4)

assured. Simple descriptive statistics was used to generate 
frequencies, percentages, and proportions using MS Excel.

RESULTS

Majority of  study participants have heard about AMR 
before (97%).

Most of  study participants got information antibiotic 
resistance by web/internet (34.5%) whereas only 8.2% got 
this information through television (Figure 1).

Majority of  study participants were aware (>90%) that 
“antibiotic resistance is a phenomenon for which a 
bacterium loses its sensitivity to an antibiotic,” similarly 
most of  them were aware (>90%) that “misuse of  
antibiotics can lead to a loss of  sensitivity of  an antibiotic 
to a specific pathogen” also most of  them were aware 
(>80%) that “one should took full course of  antibiotic even 
if  symptoms improved.” Furthermore, awareness regarding 
antibiotics was more among third and final year students in 
comparison to 1st and 2nd year students (Table 1).

Majority of  study participants were correctly able to 
identify Amoxicillin and Penicillin as antibiotics (98.9%), 
while aspirin and paracetamol were incorrectly identified 
as antibiotics by 5.4% and 9.1% of  study participants, 

respectively. Students in higher years were able to recognize 
antibiotics better than that of  earlier years (Table 2).

Most of  study participants had knowledge that “antibiotics 
are useful for bacterial infections” (>95%), “antibiotics 
can cause allergic reactions” (>90%), approx. four- fifth 
of  them had knowledge that “antibiotics can kill “good 
bacteria” present in our organism” (>80%), approx. 
three- fourth of  them had knowledge that “antibiotics are 
not useful for viral infections and antibiotics can cause 
secondary infections after killing good bacteria present in 
our organism,” approx. half  of  them had knowledge that 
“antibiotics are not indicated to reduce any kind of  pain 
and inflammation.” The knowledge regarding usefulness 
of  antibiotics was more in those students that are in higher 
years (Table 3).

It is good to know that 80.7% participants do not take 
antibiotic for fever, 67.8% do not stop antibiotics when 
they feel better, a majority (83.6%) of  participants take 
antibiotic only after the prescription of  doctor, while 
only 21.7% believe in taking leftover antibiotics at home 
without consulting a doctor. There is a satisfactory number 
of  participants (64.6%) who just do not take antibiotic 
therapy after a simple doctor call, without a proper medical 
examination. The use of  antibiotics was seen more among 
students of  1st and 2nd year (Table 4).

Most of  study participants reported use of  antibiotics in 
the last year (78.9%), although 1–2 times approx. by two-
third of  them (65.6%), 23.9% of  them used antibiotics 
3–5 times and 10.5% of  them used antibiotic >5 times in 
the previous year.

DISCUSSION

Our study provides useful information regarding the 
knowledge, attitudes, practices, and awareness of  
medical students with respect to antibiotic resistance and 
usage, which may be used to plan suitable educational 
interventions aiming at improving the antimicrobial 
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Table 4: Attitudes and perceptions of study participants (batch wise) toward antibiotics resistance 
(n=483)
Attitudes and perceptions Yes (%) No (%)

I II III Final Total I II III Final Total
Do you usually take antibiotic for cold or sore 
throat

26 
(26.8)

21 
21.6)

32 
(33)

18 
(18.6)

97 
(19.1)

93 
(24.1)

104 
(26.9)

103 
(26.7)

86 
(22.3)

386 
(79.9)

Do you take antibiotic for fever? 34 
(36.6)

16 
(17.2)

23 
(24.7)

20 
(21.5)

93 
(19.3)

85 
(21.8)

109 
(27.9)

112 
(28.7)

84 
(21.5)

390 
(80.7)

Do you usually stop taking antibiotic when you 
start feeling better

46 
(29.5)

43 
(27.6)

33 
(21.2)

34 
(21.8)

156 
(32.2)

73 
(22.3)

82 
(25.1)

102 
(31.2)

70 
(21.4)

327 
(67.8)

Do you take antibiotic only when prescribed 
by the doctor?

100 
(24.8)

105 
(26)

111 
(27.5)

88 
(21.8)

404 
(83.6)

19 
(24.1)

20 
(25.3)

24 
(30.4)

16 
(20.3)

79 
(16.4)

Do you keep leftover antibiotics at home 
because they might be useful in the future?

61 
(23)

65 
(24.5)

83 
(31.3)

56 
(21.1)

265 
(54.8)

58 
(26.6)

60 
(27.5)

52 
(23.9)

48 
(22)

218 
(45.2)

Do you use leftover antibiotics when you have 
cold, sore throat or flu without consulting your 
doctor?

23 
(21.9)

26 
(24.8)

33 
(31.4)

23 
(21.9)

105 
(21.7)

96 
(25.4)

99 
(26.2)

102 
(27)

81 
(21.4)

378 
(78.3)

Can you buy antibiotics without a medical 
prescription?

38 
(23.3)

41 
(25.2)

48 
(29.4)

36 
(22.1)

163 
(33.7)

81 
(25.3)

84 
(26.3)

87 
(27.2)

68 
(21.3)

320 
(66.3)

Have you ever started an antibiotic therapy 
after a simple doctor call, without a proper 
medical examination?

35 
(20.5)

46 
(26.9)

57 
(33.3)

33 
(19.3)

171 
(35.4)

84 
(26.9)

79 
(25.3)

78 
(25)

71 
(22.8)

312 
(64.6)

prescription and use. In our study, high rate of  respondents 
(89.8%) correctly identify that aspirin is not an antibiotic 
which is in line with previous studies Nisabwe et al.,7 and 
Scaioli et al.8 In accordance with knowledge regarding 
antibiotic usage, good knowledge 75% participants know 
that antibiotics are not useful for viral infections (e.g. flu) 
which is similar to previous studies Huang et al., Nisabwe et 
al., Scaioli et al., Khan et al., Sharma et al., and Padmanabha 
et al.,6,7-11 in a study conducted by Ganesh et al., (2014)12 to 
assess knowledge of  final year students in comparison to 
paramedical students and non-medical students found good 
knowledge among final year students. In Gupta et al.,13 
found that 2nd year students more aware about antibiotic 
resistance than 1st  year that is similar to present study 
that also showed more awareness among students belong 
to 3rd and final year while other pervious study reported 
different results that more than 60% of  their participants 
believed that antibiotics should be prescribed for viral 
illnesses.14 Regarding source of  information, majority of  the 
participants (83%) heard about antibiotic resistance during 
the course of  degree and by web platform (34.5%) which 
is less than previous study by Nisabwe et al., (2020),7 and 
majority of  them (94.3%) aware about antibiotic resistance 
and what will occur if  miss use of  antibiotic happen which 
is in line with Scaioli et al., (2015).8 In the view of  attitude 
toward antibiotic resistance 66.3% believe to take medical 
practitioner’s consultation before taking antibiotics which 
is relatively less than previous studies as in Padmanabha et 
al.,11 it was 70.29%, in Sharma et al.,10 it was 84%, it shows 
90% in Khan et al.,9 in Scaioli et al.,8 it was 83%, 71% in 
Suaifan et al.,15 while in Nisabwe et al.,7 depict lesser interest 
(51.1%) of  participants for consulting medical practitioner, 
in Ganesh et al., (2014)12 showed good attitude of  final year 

students regarding antibiotics resistance in comparison 
to paramedical students. On taking antibiotics during 
fever, our study shows more than three-  fourth (80%) 
respondents agree that antibiotics should be taken in fever, 
which is different from the previous studies as in Nisabwe 
et al.,7 it was only 15% participants and in Scaioli et al.,8 
only 19% participants believe the same while in Khan et 
al.,9 shows that 60% of  participants has similar believes. 
In a study done by Gupta et al.,5 showed use of  antibiotics 
more frequent by first and 2nd year students than that of  
final year students. On leftover medication to be used in 
future, in our study around 54% participants believe so 
which is in line with previous studies as in Nisabwe et al.,7 
it was 46%, 37% found in Scaioli et al.,8 while not similar 
with previous studies as in Padmanabha et al.,11 showed 
that only 10% participants believe so, it was found to be 
18% in Sharma et al.10

CONCLUSION

Our study gives insight about knowledge, attitude, practice, 
and awareness regarding antibiotic resistance among medical 
students of  medical institution of  Kumaon region. A fair 
good amount of  awareness, knowledge, attitude, perception, 
and practice regarding AMR and its use was found among 
study participants. Still, there is scope of  improvement in 
it that can be addressed through giving more emphasis on 
this in undergraduate teaching curriculum.

REFERENCES

1.	 Higuita-Gutiérrez LF, Molina-Garcia V, Guiral JA, Cadena LG, 
Villamil GE and Quiceno JN. Knowledge regarding antibiotic use 



Maroof, et al.: Awareness of antibiotic resistance

142	 Asian Journal of Medical Sciences | Apr 2023 | Vol 14 | Issue 4

among students of three medical schools in Medellin, Colombia: 
A cross-sectional study. BMC Med Educ. 2020;20(1):22.

	 https://doi.org/10.1186/s12909-020-1934-y
2.	 World Health Organization (WHO). Global Strategy for 

Containment of Antimicrobial Resistance. Geneva: World Health 
Organization; 2001. p. 105. Available from: https://apps.who.int/
iris/bitstream/handle/10665/66860/WHO_CDS_CSR_DRS_200
1.2.pdf;jsessionid=E2E58C0E1912F9E664702BF3B793D74B?
sequence=1 [Last accessed on 2023 Jan 22].

3.	 World Health Organization (WHO). Antimicrobial Resistance. 
Geneva: World Health Organization (WHO); 2022. Available 
from: https://www.who.int/news-room/fact-sheets/detail/
antimicrobial-resistance [Last accessed on 2021 Jun 15].

4.	 World Health Organization (WHO). Antimicrobial Resistance. 
Geneva: World Health Organization (WHO); 2022. Available 
from: https://www.who.int/news-room/fact-sheets/detail/
antibiotic-resistance [Last accessed on 2021 Jun 15].

5.	 Gupta MK, Vohra C and Raghav P. Assessment of knowledge, 
attitudes, and practices about antibiotic resistance among medical 
students in India. J Family Med Prim Care. 2019;8(9):2864.

	 https://doi.org/10.4103/jfmpc.jfmpc_504_19
6.	 Huang Y, Gu J, Zhang M, Ren Z, Yang W, Chen Y, et al. 

Knowledge, attitude and practice of antibiotics: A questionnaire 
study among 2500 Chinese students. BMC Med Educ. 
2013;13(1):163.

	 https://doi.org/10.1186/1472-6920-13-163
7.	 Nisabwe L, Brice H, Umuhire MC, Gwira O, Harelimana JD, 

Nzeyimana Z, et al. Knowledge and attitudes towards antibiotic 
use and resistance among undergraduate healthcare students 
at University of Rwanda. J Pharm Policy Pract. 2020;13(1):7.

	 https://doi.org/10.1186/s40545-020-00207-5
8.	 Scaioli G, Gualano MR, Gili R, Masucci S, Bert F and 

Siliquini  R. Antibiotic use: A  cross-sectional survey assessing 
the knowledge, attitudes and practices amongst students of a 
school of medicine in Italy. PLoS One. 2015;10(4):e0122476.

	 https://doi.org/10.1371/journal.pone.0122476
9.	 Khan AK, Banu G and Reshma KK. Antibiotic resistance and 

usage-a survey on the knowledge, attitude, perceptions and 
practices among the medical students of a southern Indian 
teaching hospital. J Clin Diagn Res. 2013;7(8):1613-6.

	 https://doi.org/10.7860/JCDR/2013/6290.3230
10.	 Sharma S, Jayakumar D, Palappallil D and Kesavan K. 

Knowledge, attitude and practices of antibiotic usage and 
resistance among the second year MBBS Students. Int J Basic 
Clin Pharmacol. 2016;5(3):899-903.

	 https://doi.org/10.18203/2319-2003.ijbcp20161542
11.	 Padmanabha TS, Nandini T, Manu G, Madhav KS and Ravi SM. 

Knowledge, attitude and practices of antibiotic usage among the 
medical undergraduates of a tertiary care teaching hospital: An 
observational cross-sectional study. Int J Basic Clin Pharmacol. 
2016;5(6):2432-2437.

	 https://doi.org/10.18203/2319-2003.ijbcp20164100
12.	 Ganesh M, Sridevi SA and Paul CM. Antibiotic use among 

medical and para medical students: Knowledge, attitude and its 
practice in a tertiary health care centre in Chennai. A scientific 
insight. Int J Sci Res. 2012;3(7):332-335.

	 https://doi.org/10.15373/22778179/july2014/98
13.	 Gupta R, Malhotra A and Malhotra P. Comparative assessment of 

antibiotic resistance among first and second year undergraduate 
medical students in a tertiary care teaching hospital. Int J Res 
Med Sci. 2019;7(2):481.

	 https://doi.org/10.18203/2320-6012.ijrms20190358
14.	 Azevedo MM, Pinheiro C, Yaphe J and Baltazar F. Portuguese 

students’ knowledge of antibiotics: A  cross-sectional study of 
secondary school and university students in Braga. BMC Public 
Health. 2009;9:359.

	 https://doi.org/10.1186/1471-2458-9-359
15.	 Suaifan GA, Shehadeh M, Darwish D, Al-Ije H and Darwish R. 

A  cross-sectional study on knowledge, attitude and behavior 
related to antibiotic use and resistance among medical and non-
medical university students in Jordan. Afr J Pharm Pharmacol. 
2012;6(10):763-770.

	 https://doi.org/10.5897/AJPP12.080

Authors’ Contributions:
MM and ZMA- Concept and design of the study, data collection, and reviewed the literature; P- Statistical analysis and manuscript writing; MNAK- Statistical 
analysis and interpretation and preparation of manuscript; SA, RG, and KKA- Preparation of manuscript.

Work attributed to:
Government Medical College, Haldwani, Uttarakhand, India.

Orcid ID:
Mohd Maroof -   https://orcid.org/0000-0002-4190-0078 
Mohd Najmul Aqib Khan -   https://orcid.org/0000-0001-6575-5023 
Sadhana Awasthi -   https://orcid.org/0000-0001-8468-4267
Preeti -   https://orcid.org/0000-0003-4876-6016 
Kartik Krishan Atri -   https://orcid.org/0000-0003-3789-0409

Source of Support: Nil, Conflicts of Interest: None declared.

https://orcid.org/0000-0002-4190-0078
https://orcid.org/0000-0002-4190-0078
https://orcid.org/0000-0001-6575-5023
https://orcid.org/0000-0001-6575-5023
https://orcid.org/0000-0001-8468-4267
https://orcid.org/0000-0001-8468-4267
https://orcid.org/0000-0003-4876-6016
https://orcid.org/0000-0003-4876-6016
https://orcid.org/0000-0003-3789-0409
https://orcid.org/0000-0003-3789-0409

