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Abstract

Antibiotic resistance is one of the most serious issues confronting the globe as a result of antibiotic overuse and
misuse. Understanding antibiotic knowledge, attitudes, and practices (KAP) is critical in combating antibiotic
resistance. In this present survey, we have determined the level of KAP about antibiotic use and resistance among
undergraduate pharmacy students at the Government Pharmacy College, Sajong, Sikkim. A cross-sectional
questionnaire-based study was done at Government Pharmacy College Sajong, Rumtek, among undergraduate
pharmacy students from 1% year to final years. The survey was conducted from 8% May 2023 to 5% July 2023,
employing close-ended face-to-face questionnaire-based survey approach. The data were collected in spreadsheet
and analyzed using descriptive statistics. The survey was completed with 149 respondents and the average KAP
scores for all the undergraduate students who responded were determined to be 2.72 + 0.952, 3.18 + 0.980, and
3.18 + 0.078, respectively. Based on the mean score, it can be deduced that the students had a moderate KAP
regarding the use of antibiotics and their resistance. As far as KAP is concerned, there is a significant need
for improvements among pharmacy students. The study implies that future studies should take an integrative
approach to improve pharmacy students’ knowledge of antibiotic use and resistance. Despite having a moderate
KAP, students should be encouraged to take part in training sessions on antibiotic use and resistance.
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INTRODUCTION (WHO) defines AMR as a microorganism’s resistance to an
antimicrobial drug that was once able to treat an infection

acterial infections are a primary cause DY that microorganism. The WHO has even declared AMR
B of morbidity and mortality worldwide, ~ as one of the top 10 global public health threats.!”! Over
and as a result, antibiotic use is  more than 700,000 deaths are caused by bacterial resistance
and 10 million death is expected by 2050.5) Every year, an
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period.'? The wide use and abuse of antibiotics
could make antimicrobial resistance (AMR)
an increasingly serious issue that threatens
global health.P! The World Health Organization
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by bacteria resistant to first-line antibiotics.[*” Antibiotic
resistance is considered to be one of the biggest threats to
global health, food security, and development.®®! One of the
main contributors to the emergence of antibiotic resistance
is the easy availability of antibiotics without a prescription
in the developing countries.”!

Global AMR and Use Surveillance System was launched
by the WHO in 2015 to promote worldwide AMR and
antimicrobial consumption and use surveillance to inform
AMR containment strategies.['%

In April 2017, national action plan (NAP) for containing
AMR was published by the Indian Ministry of Health and
Family Welfare, which was submitted to the 70" World
Health Assembly in Geneva in May 2017. The goals and
execution plans for reducing AMR in India were outlined in
this 5-year NAP on AMR (2017-2021).['"

The promiscuous and irrational use of antibiotics which is
driven by a lack of knowledge and casual attitude adopted
by the pharmacist needs to be addressed immediately.!'>!3] Tt
has been estimated that more than 50% of all oral antibiotics
taken worldwide are thought to be administered without
a prescription.'¥ Misuse of antibiotics not only leads to
antibiotic resistance but also to treatment failure, prolonged
hospitalization, and a financial burden.!'> Pharmacists can
make a huge difference in either increasing or decreasing
the antibiotic resistance because they are the most accessible
healthcare practitioners and frequently serve as the initial point
of contact. They can even have a strong influence on patients’
decisions making over the purchase of antibiotics. Many
studies have highlighted that pharmacist had a poor practice
toward dispensing broad-spectrum antibiotics when they are
not necessary and there is no sign of a bacterial infection.
Therefore, to change such behavior among pharmacists, it
is important to assess the pharmacy students’ knowledge,
attitudes, and practice (KAP) toward antibiotics usage and
its resistance.['*!”) Pharmacist education and training have the
potential to influence healthcare behaviors. Infectious disease
education, management, and AMR should be prioritized in
the pharmacy curriculum. Furthermore, trained pharmacists
can help address the world problem of AMR by empowering
patients to make the best use of antimicrobial medicines.!')

It was strongly urged in previous studies that sufficient
training should be provided for allied health science students
including pharmacy on correct antibiotic prescribing,
distribution, and use to improve rational use of antibiotic.
Therefore, it is essential to evaluate undergraduate pharmacy
students’ baseline antimicrobial knowledge.!'”! Therefore,
this study was designed to investigate the understanding
of pharmacy students from different year of Government
Pharmacy College Sajong (GPCS), about the antibiotic use
and its resistance.
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MATERIALS AND METHODS
Survey Design and Data Collection

A descriptive cross-sectional study was conducted among
pharmacy students at GPCS, Rumtek to evaluate their KAPs
regarding the use of antibiotics and its resistance. The survey
was conducted from 8" May to 5% July 2023, employing
close-ended  face-to-face  questionnaire-based  survey
approach.

Survey Sample

The study included undergraduate pharmacy students from
GPCS, Rumtek, who were in their 1%, 2, 37 and 4" years
of study. The participants were above 18 years of age. The
minimum recommended sample size for this study was
determined to be 149 participants which was calculated
using online sample size calculator Rao soft (https://www.
raosoft.com/samplesize.html). The calculation considered
a population size of 242 students, a margin error of 5%, a
confidence level of 95%, and a response distribution of 50%.
A total of 149 participants were randomly selected from the
different years. Specifically, 50 students were approached
from the 4" year, 33 students from the 3™ year, 33 students
from the 2" year, and 33 students from the 1% year. The
random selection aimed to ensure representative participation
from each year group.

Survey Questionnaire

A pre-validated structured questionnaire about KAP on
antibiotic use and its resistance was developed and collected
from the previous published related studies through the
literature survey.l'”?2 The validated questionnaire was
further modified to meet the objective of the research by two
pharmacist experts from the Department of Pharmaceutics.
The entire questionnaire selected was close ended. In this
study, data were gathered using four parts of questions, each
with five questions to analyze the KAP of participants. The
sociodemographic characteristics including age, gender,
section, residence, antibiotics used in the past 6 months, and
reason for use, were gathered initially.

The first part of the questionnaire examines student’s
knowledge on understanding and familiarity with antibiotic use
and was assessed by a 5 items’ with “Yes” or “No” option. The
student’s knowledge and understanding of antibiotic resistance
were examined in the second part of the questionnaire and
were assessed by a 5 items’ scale using a Likert scale of
3—1 (3: Unsure, 2: Disagree, and 1: Agree). Furthermore, in
the third part, students’ attitudes toward the use of antibiotics
were assessed by 5 items’ scale using a Likert scale of 4 to
1 (4: Strongly disagree, 3: Disagree, 2: Agree, and 1: Strongly
agree). The final part of questionnaires was used to examine
how the students’ practices on the use of antibiotics and was




e and its resistance

assessed by a 5 items’ scale using a Likert scale of 4-1 (4:
Most of the time, 3: Often, 2: Occasionally, and 1: Never).

Score Measurement

The responses were recoded for score generation and
comparison, those answering “strongly agree” and “agree”
being considered as “agree,” those who answered “strongly
disagree” and “disagree” were considered as “disagree,”
similarly, “most of the time” considered as “often” and
“occasionally” as never. One point was given for each correct
answer whereas no deduction was done for wrong. Scores of
4-5, 2-3, 0-1 were considered as good, moderate, and poor,
respectively, while assessing KAP of students.

Sample Analysis

The data were collected initially using Microsoft Excel,
furthered cleaned, and coded using IBM Statistical Packages
for the Social Sciences Statistics version 29.0.1.0. Frequency
and percentage were calculated to assess the KAP of pharmacy
students toward the use and resistance of antibiotics.

RESULTS
Sociodemographic Results

The sociodemographic data of the participants [Table 1]
indicated that out of 149 participants, n = 75 male, 50.3%
and n = 74 female, 49.7% with age ranging 18-25 were
involved. From the total participants, 50 were from 4" year
and 33 each from 1* year, 2" year, and 3" year. Furthermore,
about n =97, 65.1% of the participants were previously using
antibiotics and about 90 (60.4%) of participants were using
antibiotics for fever followed by n = 42, 28.2 of them for
sore throat. Only about n = 26, 17.45% of the participants
were receiving antibiotics from the doctor and almost n = 78,
52.35% from friends, the detailed response is mentioned in
Figure 1.

KAP toward the use of antibiotics and its resistance, Table 2,
indicates the frequency and % of participants who answered
yes/no for each question related to knowledge of participants
toward antibiotics use. For the question “AB and anti-
inflammatory drugs are the same drugs?,” n = 141, 94.6%
respondents gave the correct response (n = 143, 96.0%) and
(n =104, 69.8%) respondents were correct about the question
“Inappropriate use of antibiotic can lead to ineffective
treatment?” and “Antibiotics are safe drugs; hence, they
can be commonly used?.” Furthermore, n = 99, 66.4% and
n = 126, 84.6% respondents gave correct answer for the
questions “Antibiotics should only be obtained with a doctor’s
prescription?” and “The more expensive the antibiotic, the
more effective it will be?,” majority of the respondent had
good knowledge on antibiotics and are familiar using it.
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Table 1: Sociodemographic characteristics of

participants

Variable Category n n%
Age 18 6 4.0
19 26 17.4
20 26 17.4
21 33 221
22 26 17.4
23 23 15.4
24 7 4.7
25 2 1.3
Gender Male 75 50.3
Female 74 49.7
Section 1styear 33 221
2 year 33 221
3" year 33 221
4t year 50 33.6
Residence Rural 124 83.2
Urban 25 16.8
Antibiotics used in No 52 34.9
last 6 months Yes 97 65.1
Reasons for taking Fever 90 60.4
antibiotics Sore throat 42 28.2
UTI 6 4.0
Skin problem 0 0.0
Headache 0 0.0
Other 11 7.4

UTI: Urinary tract infection

ODoctor

BFriends @Pharmacist in retail pharmacy

Figure 1: Source of antibiotic received by pharmacy students

Five questions were further used to assess the student’s
knowledge and understanding of antibiotic resistance which is
detailedin Table 3,the questionnaire was designed tounderstand
the general knowledge of the respondents regarding antibiotic
resistance. Unexpectedly, most of the participants (n = 65,




Table 2: Knowledge on understanding and familiarity

with antibiotics use
Question Category n n%

AB and anti-inflammatory No 141 94.6
drugs are the same drugs?

Yes 8 54
Inappropriate use of antibiotic  No 6 4.0
can lead to ineffective Yes 143 96.0
treatment?
Antibiotics should be No 104 69.8
withdrawn as soon as the Yes 45 302
symptoms disappear?
Antibiotics should only be No 50 33.6
obtained with a doctor’'s Yes 99 66.4
prescription?
The more expensive the No 126 84.6
antibiotic, the more effective Yes 23 15.4
it will be?

Table 3: Knowledge and understanding of

antibiotic resistance

Category n n%

Agree 65 43.6
Disagree 44 295
Unsure 40 26.8
Agree 73 49.0
Disagree 50 33.6
Unsure 26 174
Agree 118 79.2
Disagree 9 6.0

Unsure 22 1438

Question

Antibiotics treat the majority of
diseases?

Antibiotics treat viral infections?

Antibiotic kills bacteria?

Antibiotics have side effects? Agree 131 87.9
Disagree 7 4.7
Unsure 11 74
Animal products can contain Agree 131 87.9
antibiotic residue, which may Disagree 7 4.7
increase antimicrobial resistance
Unsure 11 74

when entering the human body?

43.6%) responded incorrectly agreed to question “Antibiotics
treat the majority of diseases?,” they even had a great confusion
for the question “Antibiotics treat viral infections?” were (n
=173, 49.0%) incorrectly agreed to the statement, 26, 17.4%
were unsure, and only n = 50, 33.6% correctly disagreed.
For the question “Antibiotic kills bacteria?” and “Antibiotics
have side effects?,” majority of participants (n = 118, 79.2%)
and (n = 131, 87.9%), respectively, give the correct response.
Similarly, the participants (n = 131, 87.9%) agreed correctly
for the question “Animal products can contain antibiotic
residue, which may increase AMR when entering the human
body?.” Similarly, the 5-point KAP survey questionnaire were
designed to understand the pharmacy students’ attitude toward
the antibiotic resistance.
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The participants (n = 100, 67.1%) and (n = 56, 37.6%) were
less likely to correctly answer the question, “When I get
fever, antibiotics help me to get better more quickly?,” and
“Antibiotics are safe drugs; hence, they can be commonly
used?” respectively. They gave correct response for the
question “Whenever I take an antibiotic, it contributes to
the development of antibiotic resistance?” and “Skipping
one or two doses does not contribute to the development of
antibiotic resistance?” (n = 105, 70.5%) and (n = 86, 57.7%),
respectively. However, the attitude of pharmacy students can
be improved in the aspect of antibiotic resistance as most of
them incorrectly responded to the question “When antibiotics
utilized properly for the right indication and right duration,
will also result in bacterial resistance?” (n = 107, 71.8%). The
detailed responses are mentioned in Table 4.

The results of Table 5 revealed that only (n = 15, 10%) of
participants most of the time practice of taking antibiotics by
consulting doctor. Beside that most of the time, participants
checked the expiry date before taking AB (n = 69, 46.3%)
and often the participants were practicing of completing
the full course of antibiotics (n = 57, 44.3%). Majority of
participants (n = 57, 38.3%) never store antibiotics at home
in case of future need. However, (n = 92, 61.7%) participants
never discarded leftover medication which is again a serious
concern apart from antibiotic resistance.

KAP Score

Based on the assigned scores, the mean KAP score of all
respondent pharmacy students was calculated as 2.72 + 0.952,
3.18 £0.980, and 3.18 = 1.078, respectively [Table 6]. Apart
from the mean score, the percentage KAP score was also
generated and out of total respondents (n = 29, 19.5%), n =
54, 36.2% and n = 60, 40.3% had good KAP, respectively
[Table 7].

DISCUSSION

It has been observed that most of the time in developing
countries illness is treated by self-medication. Consuming
antibiotics without the advice of a medical practitioner is an
act of self-medication that leads to increase adverse events and
resistance to antibiotics.** Self-decision was the major reason
which persuaded pharmacy students to self-antibiotic use
most of the time.>>? This gap in the execution of knowledge
could be bridged by effective interventions and promoting
rational antibiotic use.” In developing county, more than 50%
of antibiotics worldwide are sold without a prescription.>”
This pattern is anticipated to persist unless appropriate use of
antibiotics is actively encouraged, needless usage is avoided, and
the issue of antibiotic resistance is addressed.*"! Antibiotic usage
practices among pharmacists could be potentially improved by
the implementation of antimicrobial stewardship.23




se and its resistance

Table 4: The pharmacy students’ attitude toward the
use of antibiotic

Question Category n n%
When | get fever, Strongly agree 100 67.1
antibiotics help me to get Agree 10 6.7
better more quickly? )

Disagree 32 215

Strongly disagree 7 4.7
Whenever | take an Strongly agree 105 70.5
antibiotic, it contributes Agree 17 114
to the development of )
antibiotic resistance? Disagree 26 174

Strongly disagree 1 0.7
Antibiotics are safe drugs; Strongly agree 56 37.6
hence, they can be Agree 8 54
commonly used? )

Disagree 69 46.3

Strongly disagree 16 10.7
Skipping one or Strongly agree 47 31.5
two doses does not Agree 4 27
contribute to the )
development of antibiotic ~ Disagree 86 57.7
resistance? Strongly disagree 12 8.1
When antibiotics are Strongly agree 107 71.8
utilized properly for the Agree 13 87
right indication and right )
duration, will also result ~ Disagree 24 161
in bacterial resistance? Strongly disagree 5 3.4

Table 5: The pharmacy students practice toward use

of antibiotics

Question Category n n%
Do you consult a Never 27 18.1
doctor before starting Occasionally 81 54.4
antibiotics?

Often 26 17.4

Most of the time 15 10.1
Do you check the Never 3 2.0
expiry date before Occasionally 11 7.4
taking antibiotics?

Often 66 44.3

Most of the time 69 46.3
Do you complete Never 18 12.1
the full course of Occasionally 22 148
antibiotics?

Often 57 38.3

Most of the time 52 34.9
Do you store antibiotics  Never 57 38.3
at home in case of Occasionally 18 12.1
future need?

Often 50 33.6

Most of the time 24 16.1
If you have stopped Never 92 61.7
taking remaining dose Occasionally 21 14.1
of antibiotics, do you
discard remaining Often 24 1641
leftover medication? Most of the time 12 8.1
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Table 6: KAP of students

Criteria n Minimum Maximum Mean Standard

Deviation
Knowledge 149 1 5 2.72 0.952
Attitude 149 1 5 3.18 0.980
Practice 149 1 5 3.18 1.078

KAP: Knowledge, attitudes, and practices

Table 7: Percentage KAP of students

Criteria Good (n%) Moderate (n%) Poor (n%)
Knowledge 29 (19.5) 105 (70.5) 15 (10.1)
Attitude 54 (36.2) 86 (57.7) 9 (6.0)
Practice 60 (40.3) 77 (51.7) 12 (8.1)

KAP: Knowledge, attitudes, and practices

The current study reflects different levels of the KAP of the
pharmacy students. The findings of the present study showed
moderate KAP of participants toward antibiotic use and its
resistance. Most of the participant (n = 90, 60.4%) revealed
that reasons for taking antibiotics were for fever and such
wrong practice is even observed in many other similar studies
which were conducted earlier.®*7 Some of the key important
findings are highlighted further from the section KAP. As far
as knowledge of use of antibiotics is concerned overall, most
of the participants (n = 104, 69.8) responded that antibiotics
should not be withdrawn as soon as the symptoms disappear
which is similar response recorded in other study where
236 (57.0%) preferred for full completion of treatment of
course. Majority of the pharmacy students (n = 99, 66.4%)
responded that antibiotics should only be obtained with a
doctor’s prescription that shows a good knowledge of students
toward the use of antibiotics. Unexpectedly, most of the
participants (n =73, 49%) recommended that antibiotics treat
viral infection, such confusion has previously been observed
in other similar studies done within the medical students and
those type of wrong decisions can ultimately lead to abuse
of antibiotics.*® However, the participants (n = 131, 87.9%)
agreed that animal products can contain antibiotic residue,
which may increase AMR when entering the human body.
The response observed from the pharmacy students was
comparatively better than the general public of Romania was
only 40.57% of them agreed with the statement.

Interestingly in the attitude section, most of the pharmacy
students (n = 107, 71.8%) strongly agreed with the
statement antibiotics when utilized properly for the right
indication and right duration will also result in bacterial
resistance, this finding was similar to that of the previous
study. Similarly, inappropriate attitude was also observed
when majority (n =100, 67.1%) agreed that antibiotics help
to get rid of fever quickly, similar pattern of response was
previously observed in the study from Jordanian pharmacy
students.




Most of the participants (n = 80, 54.4%) occasionally
consulted a doctor before starting antibiotics, this response
was not in line with other studies where even most of general
public consulted the doctor before taking antibiotics.”!
Almost most of the participants (n =92, 61.7%) never properly
discarded remaining leftover medication, such inappropriate
practice on disposal of unused and expired antibiotics is of
great importance because of the impending environmental
hazards and public health risk and recently, many studies
are highlighting the importance of such practice that may
help reduce AMR in significant manner.***" The findings
of this study would be helpful as the baseline for the future
development of more effective pharmacy curriculum to
improve KAP of pharmacy students.

There are some limitations to this study, as it was designed
to be conducted only at GPCS, opting for a convenience
sampling technique, which may cause selection bias and the
results are thus unable to offer generalizability. Nevertheless,
this is an exploratory investigational descriptive cross-
sectional study that provides the overall KAP of pharmacy
students about antibiotic use and its resistance.

CONCLUSION

Our study aimed to investigate the KAP of pharmacy students
from GPCS, Rumtek, toward the antibiotic use and its resistance.
From the study findings, students at GPCS had moderate KAP
toward antibiotic resistance. The pharmacy students will play
a key part in the administration of medications, including
antibiotics, if they are properly groomed and made aware of
the importance of rational antibiotic handling, this issue may be
reduced to a greater extent. However, it is also recommended
that more studies can be planned with interventional design to
improve KAP of students on antibiotic use and its resistance.
Furthermore, there is also a need for an in-depth analysis of
pharmacists’ role in antibiotic resistance. Despite having
moderate KAP, the pharmacy students should additionally
be encouraged to participate in educational training sessions
regarding antimicrobial use and antibiotic resistance.
Henceforth, with the help of continuous educational training
programs and improved curriculum, pharmacy students can
be presented as a behavioral model for citizens and patients.
Therefore, it is very essential to raise awareness on this topic
during the pharmacy degree courses.

ACKNOWLEDGMENT

The authors are grateful to the host institutes-Government
Pharmacy College, Sajong, Government of Sikkim-Rumtek,
Sajong, east Sikkim to give advanced such as internet, sound,
and friendly environment facilities to collect the significant
scientific data for this survey work.

International Journal of Green Pharmacy ¢ Jul-Sep 2024 « 18 (3) | 200

AUTHOR’S CONTRIBUTION

AP: RSM: BT: Responsible for selection of the research
work and major data collection by trial and error methods.
AP: BS: SB: Responsible for the guidance of the research
work till the end. KS: SD: SB: Contributed for drafting,
designing, formatting, and referencing of this research article
and communicating with scientific esteemed journal having
good reputation in the scientific fields. All authors have read
and approved the manuscript.

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

Not applicable.

CONSENT FOR PUBLICATION

Not applicable.

AVAILABILITY OF DATAAND MATERIALS

Data and materials are available upon request.

FUNDING

Not applicable.

REFERENCES

1. Browne AJ, Chipeta MG, Haines-Woodhouse G,
Kumaran EP, Hamadani BH, Zaraa S, et al. Global
antibiotic consumption and usage in humans, 2000—
18: A spatial modelling study. Lancet Planet Health
2021;5:¢893-904.

2. Burstein R, Henry NJ, Collison ML, Marczak LB,
Sligar A, Watson S, ef al. Mapping 123 million neonatal,
infant and child deaths between 2000 and 2017. Nature
2019;574:353-8.

3. LvlJ, DengS, Zhang L. A review of artificial intelligence
applications for antimicrobial resistance. Biosaf Health
2021;3:22-31.

4. Antimicrobial Resistance. Available from: https:/
www.who.int/news-room/questions-and-answers/item/
antimicrobial-resistance [Last accessed on 2023 Jun 30].

5. New Report Calls for Urgent Action to Avert
Antimicrobial Resistance. Available from: https://www.
who.int/news/item/29-04-2019-new-report-calls-for-
urgent-action-to-avert-antimicrobial-resistance-crisis
[Last accessed on 2023 Jun 30].

6. Al-Qerem W, Hammad A, Jarab A, Saleh MM,




otic use and its resistance

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Amawi HA, Ling J, et al. Knowledge, attitudes, and
practice with respect to antibiotic use among pharmacy
students: A cross-sectional study. Eur Rev Med
Pharmacol Sci 2022;26:3408-18.

Bhuvaraghan A, King R, Larvin H, Aggarwal VR.
Antibiotic use and misuse in dentistry in India-a
systematic review. Antibiotics (Basel) 2021;10:1459.
Prestinaci F, Pezzotti P, Pantosti A. Antimicrobial
resistance: A global multifaceted phenomenon. Pathog
Glob Health 2015;109:309-18.

Zaman SB, Hussain MA, Nye R, Mehta V, Mamun KT,
Hossain N. Areview on antibiotic resistance: Alarm
bells are ringing. Cureus 2017;9:e1403.

Global Antimicrobial Resistance and Use Surveillance
System (GLASS) Report; 2022. Available from: https://
www.who.int/publications/i/item/9789240062702 [Last
accessed on 2023 Jun 30].

Ranjalkar J, Chandy SJ. India’s National Action
Plan for antimicrobial resistance-An overview of the
context, status, and way ahead. J Fam Med Prim Care
2019;8:1828.

Manyau S. An ethnography of antibiotics and
antimicrobial resistance, in the lives of medicine
providers, residents, and sex workers, in Harare,
Zimbabwe (Doctoral dissertation, London School of
Hygiene and Tropical Medicine), 2024.

Lubwama M, Onyuka J, Ayazika KT, Ssetaba LJ,
Siboko J, Daniel O, et al. Knowledge, attitudes, and
perceptions about antibiotic use and antimicrobial
resistance among final year undergraduate medical and
pharmacy students at three universities in East Africa.
PLoS One 2021;16:0251301.

Bahta M, Tesfamariam S, Weldemariam DG, Yemane H,
Tesfamariam EH, Alem T, et al. Dispensing of antibiotics
without prescription and associated factors in drug retail
outlets of Eritrea: A simulated client method. PLoS One
2020;15:20228013.

Bhardwaj K, Shenoy S, Baliga S, Unnikrishnan B,
Baliga BS. Knowledge, attitude, and practices related to
antibiotic use and resistance among the general public of
coastal south Karnataka, India-A cross-sectional survey.
Clin Epidemiol Glob Health 2021;11:100717.

Sakeena MH, Bennett AA, McLachlan AJ. Enhancing
pharmacists’ role in developing countries to overcome
the challenge of antimicrobial resistance: A narrative
review. Antimicrob Resist Infect Control 2018;7:63.
Mason T, Trochez C, Thomas R, Babar M, Hesso I,
Kayyali R. Knowledge and awareness of the general
public and perception of pharmacists about antibiotic
resistance. BMC Public Health 2018;18:711.

Darj E, Newaz MS, Zaman MH. Pharmacists’ perception
of their challenges at work, focusing on antimicrobial
resistance: A qualitative study from Bangladesh. Global
Health Action 2019;12:1735126.

Kandasamy G, Sivanandy P, Almaghaslah D,
Khobrani M, Chinnadhurai M, Vasudevan R, et al.
Knowledge, attitude, perception and practice of

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

International Journal of Green Pharmacy ¢ Jul-Sep 2024 « 18 (3) | 201

antibiotics usage among the pharmacy students. Int J
Clin Pract 2020;74:¢13599.

Afzal Khan AK, Banu G, 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;7:1613.

Alshakka M, Hatem NA, Al-Abd N, Badullah W,
Alawi S, Mohamed Ibrahim MI. Knowledge, attitude,
and practice toward antibiotic use among the general
public in a resource-poor setting: A case of Aden-Yemen.
J Infect Dev Ctries 2023;17:345-52.

Pogurschi EN, Petcu CD, Mizeranschi AE, Zugravu CA,
Cirnatu D, Pet I, ef al. Knowledge, attitudes and practices
regarding antibiotic use and antibiotic resistance: A latent
class analysis of a Romanian population. Int J Environ
Res Public Health 2022;19:7263.

Shrestha R. Knowledge, attitude and practice on
antibiotics use and its resistance among medical students
in a tertiary care hospital. INMA J Nepal Med Assoc
2019;57:74-9.

Owusu-Ofori AK, Darko E, Danquah CA, Agyarko-
Poku T, Buabeng KO. Self-medication and antimicrobial
resistance: A survey of students studying healthcare
programmes at a tertiary institution in Ghana. Front
Public Health 2021;9:706290.

RatherIA, Kim BC, Bajpai VK, Park YH. Self-medication
and antibiotic resistance: Crisis, current challenges, and
prevention. Saudi J Biol Sci 2017;24:808-12.

Ahmad A, Khan MU, Patel I, Maharaj S, Pandey S,
Dhingra S. Knowledge, attitude and practice of B. Sc.
Pharmacy students about antibiotics in Trinidad and
Tobago. J Res Pharm Pract 2015;4:37-41.

Demissie F, Ereso K, Paulos G. Self-medication practice
with antibiotics and its associated factors among
community of Bule-Hora Town, South West Ethiopia.
Drug Healthc Patient Saf 2022;14:9-18.

Elmahi OK, Musa RA, Shareef AA, Omer ME,
Elmahi MA, Altamih RA, et al. Perception and practice
of self-medication with antibiotics among medical
students in Sudanese universities: A cross-sectional
study. PLoS One 2022;17:¢0263067.

Ganguly NK, Arora NK, Chandy SJ, Fairoze MN,
Gill JP, Gupta U, et al. Rationalizing antibiotic use to
limit antibiotic resistance in India. Indian J Med Res
2011;134:281.

Ghimire K, Banjara MR, Marasini BP, Gyanwali P,
Poudel S, Khatri E, et al. Antibiotics prescription,
dispensing practices and antibiotic resistance pattern
in common pathogens in Nepal: A narrative review.
Microbiol Insights 2023;16:11786361231167239.

Oh AL, Hassali MA, Al-Haddad MS, Sulaiman SA,
Shafie AA, Awaisu A. Public knowledge and attitudes
towards antibiotic usage: A cross-sectional study among
the general public in the state of Penang, Malaysia.
J Infect Dev Ctries 2011;5:338-47.

Llor C, Bjerrum L. Antimicrobial resistance: risk




33.

34.

35.

36.

associated with antibiotic overuse and initiatives to
reduce the problem. Ther Adv Drug Saf 2014;5:229-41.
Akbar Z, Saleem Z, Shaukat A, Farrukh MJ. Perception
and practices of community pharmacists towards
antimicrobial stewardship in Lahore, Pakistan. J Glob
Antimicrob Resist 2021;25:157-61.

Core Elements of Hospital Antibiotic Stewardship
Programs. Available from: https://www.cdc.gov/
antibiotic-use/core-elements/hospital.html [Last
accessed on 2023 Jun 30].

Khan FU, Khan A, Shah S, Hayat K, Usman A,
Khan FU, et al. Exploring undergraduate pharmacy
students perspectives towards antibiotics use, antibiotic
resistance, and antibiotic stewardship programs along
with the pharmacy teachers’ perspectives: A mixed-
methods study from Pakistan. Front Pharmacol
2021;12:754000.

Bekele KM, Abay AM, Mengistu KA, Atsbeha BW,
Demeke CA, Belay WS, et al. Knowledge, attitude, and
practice on over-the-counter drugs among pharmacy and
medical students: A facility-based cross-sectional study.

37.

38.

39.

40.

41.

Integr Pharm Res Pract 2020;9:135-46.

Michaelidou M, Karageorgos SA, Tsioutis C. Antibiotic
use and antibiotic resistance: Public awareness survey in
the Republic of Cyprus. Antibiotics (Basel) 2020;9:759.
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;13:163.

Azim MR, Ifteakhar KM, Rahman MM, Sakib QN.
Public knowledge, attitudes, and practices (KAP)
regarding antibiotics use and antimicrobial resistance
(AMR) in Bangladesh. Heliyon 2023;9:¢21166.

Anwar M, Igbal Q, Saleem F. Improper disposal of
unused antibiotics: An often-overlooked driver of
antimicrobial resistance. Expert Rev Anti Infect Ther
2020;18:697-9.

Bashaar M, Thawani V, Hassali MA, Saleem F. Disposal
practices of unused and expired pharmaceuticals among
general public in Kabul. BMC Public Health 2017;17:45.

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

International Journal of Green Pharmacy ¢ Jul-Sep 2024 + 18 (3) | 202




