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Background: Antibiotics are lifesaving drugs, and inappropriate uses lead to the resistance
that renders them ineffective. This study aims to understand knowledge, attitude, and practice
(KAP) concerning antibiotic use and resistance among university students in Bangladesh.
Methods: A cross-sectional study was performed from January to April 2020 among students
at Jahangirnagar University (JU), Bangladesh. Purposive sampling was conducted through an
in-person interview using a structured questionnaire. Students from the faculties of biological
sciences and non-biology background were included. The univariate ordinal regression tech
nique was used to analyze the relationship between predictors and good knowledge about the
antibiotics. A two-tailed p-value was calculated to determine statistical association.
Results: Out of 205 study participants, 92 and 113 responders were from biological science
faculty and non-biology disciplines, respectively. Less than half of the students (42.4%) showed
a good knowledge level (scores higher than 80%). Biology-background students possess better
knowledge than non-biology students [odds ratio (OR) = 4.44, 95% confidence level (CL) (2.56,
7.70), p < 0.001]. A better attitude was noticed among all students. The self-medication rate was
quite low, and more than 90% of students were found to consume antibiotics according to the
physician’s prescription. Lack of treatment adherence was recorded, and students admitted to stoptaking antibiotics when symptoms disappeared (48.67% biology and 36.26% non-biology).
Multivariate regression analysis was unable to detect any significant association between selfmedication and gender, student category or the level of knowledge about antibiotics.
Conclusion: Students of biological science background possessed better knowledge indicat
ing the importance of appropriate curriculum imparted in knowledge buildup. Introducing
a short course about the risk and development of antibiotic resistance will grow the students’
awareness to avoid the resistance phenomenon.
Keywords: knowledge, anti-bacterial agents, antibiotic, drug resistance, state-owned,
university students, Bangladesh

Introduction
The emergence and spread of antibiotic resistant pathogens pose a big challenge to
policy-makers, . . . . . .. transformation of health systems that evolved to provide easy
access to these drugs into ones that encourage appropriate use of antimicrobials, whilst
reducing the risk of resistance.1

Antimicrobials have saved millions of lives and expanded humans’ average life
expectancy since penicillin’s breakthrough in 1928 and other subsequent discovery
of antimicrobial classes.2 Besides treating infectious diseases, antibiotics ensured
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the safety of numerous emergency medical procedures,
including surgery and organ transplant. However, the
drugs’ success is evaluated by the drugs’ capacities to
encounter the emergence of resistance in pathogenic bac
teria. The resistance of bacteria to almost all antibiotic
types is a worldwide public health problem.3,4 It is esti
mated that around ten million deaths can occur every year
by 2050 due to antibiotic-resistant bacteria.5 Antimicrobial
resistance (AMR) is responsible for thousands of deaths
worldwide and economic loss due to the increased hospital
stays, unnecessary drug consumption, and increased bur
den with diagnostic costs. The resistance of bacteria to
antibiotics is a natural phenomenon, often caused by
genetic mutations in chromosomes under selective pres
sure, and most importantly, this phenomenon can be trans
ferred horizontally to other bacteria through the exchange
of extrachromosomal resistant plasmids.6 As the resistant
bacteria have no “evolutionary disadvantage,” it is unli
kely that the bacteria will lose its resistance over time;
therefore, scientists warn the appropriate use of antibiotics
to prevent the emergence of primary resistance.7
Availability of antibiotics from pharmacies without author
ized prescription and overuse or misuse of antibiotics such
as self-medication practice, non-adherence to the prescrip
tion, inappropriate prescribing, and lack of antibiotic sus
ceptibility testing can play a vital role in the evolvement of
antibiotic resistance.8–10 Moreover, the uncontrolled anti
biotics applications in animal husbandry as therapeutic,
prophylactic, and growth enhancers can contribute to the
emergence of resistant bacteria that enter humans through
the food chain.11 A study indicated that South East Asia is
at the highest risk of developing and spreading antibiotic
resistance, and it suggested One Health approach to
address this problem.12 A systematic review has identified
a very high resistance to common antibiotics in
Bangladesh with the prevalence of extended-spectrum
beta-lactamase (ESBL) producing E. coli and methicillinresistant Staphylococcus aureus (MRSA).13 The presence
of antibiotic-resistant bacteria has been reported in differ
ent sources, including hospital waste, poultry, and envir
onmental samples.14–16 Inappropriate and incomplete
prescription by physicians, non-compliance to the pre
scribed antibiotics, availability of antibiotics as nonprescription drugs in the pharmacies have been reported
in Bangladesh.17,18
Antimicrobial self-medication is frequently observed in
low-and middle-income countries (LMICs), including
Bangladesh.19–21 It has been reported that although
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Bangladesh has possessed national drug22 and health23
policy, additionally, access to public healthcare reasonably
good.20 Nevertheless, a large portion of antimicrobials
consumption in Bangladesh remains without a licensed
medical doctor prescription.24,25 Antimicrobials princi
pally consumed in Bangladesh as self-purchased from
community pharmacy snubbing national guiding
principle.19,26,27 Antimicrobials consumption as selfpurchased or imprudently prescribed frequently correlated
with increased drug interactions, hiding symptoms of pri
mary disease and expanding microbial resistance.28–30 It
has been reported that self-medication frequently corre
lated to unnecessary expenditure in both the public health
care budget and individual and community.31 Although
any use of antimicrobials still rational and prudent con
tributes to the development of microbial resistance as the
process of evolution,3 extensive superfluous, irrational,
and imprudent use frequently contribute to treatment
challenges.10,32,33 Multiple studies reported that poor
knowledge regarding use of antibiotics frequently corre
lated with irrational consumption of antimicrobials even
among medical students.34–36 The causes of selfmedication with antimicrobials were identified as trivial
illness, time-saving, possessing old prescriptions and high
consultation fees.37,38
The biggest challenge for the healthcare sector is to edu
cate people about antibiotics, its side effects, and to encou
rage them to stop the misuse of antibiotics. The lack of
knowledge about self-medication is the prime reason for
mass scale antibiotic resistance tragedy.31

Public awareness of antibiotic resistance is indispensable
to mitigate this insidious problem.39–41 As the World
Health Organization (WHO) emphasized, the behavioral
change towards the irrational use of antibiotics, otherwise
any new addition to the antibiotic will become
ineffective.42 To understand the current public perception
and habits, KAP-based studies on antibiotic prescribing,
consumption, and antibiotic resistance are conducted in
different countries on diverse groups, including medical
students, university students, health workers, and common
public.36,43,44 Continuation of such studies is necessary to
understand common cultural beliefs, knowledge gaps, and
practice behavior of a particular social group. In
Bangladesh, the young population plays a vital role in
different societal movements. However, KAP on antibiotic
use and antibiotic resistance of this group of people,
especially among university students, are yet to be
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explored. Therefore, we aimed to conduct a crosssectional study among the leading public university in
Bangladesh to understand KAP concerning antibiotic
uses and resistance. We also sought to know whether the
students of biological science faculty have better KAP
than other faculties.

Methods and Materials
Study Design
A cross-sectional design was used in this study to collect
information on knowledge and attitude regarding antibio
tics among public university biology and non-biology
students.

Sample Size
JU is a public university of Bangladesh that accommodates
over 16,000 students. JU covers a broad range of disci
plines, such as mathematical and physical sciences, biolo
gical sciences, arts and humanities, social sciences,
business studies, and law. Sample size was calculated uti
lizing online sample size calculator Raosoft (http://www.
raosoft.com/samplesize.html). The margin of error was 5%
and CL 95%. After that the sample size was 376 as the total
population was 16,000. We expect there will be drop out
and noise data around 5%. Thereafter, this research firstly
planned for 396 were sample population size.

Study Population
Mostly undergraduates’ students approached through an
in-person interview where answers were inscribed in
a printed questionnaire (Figure 3). A previously validated
printed study instrument was used to gather data in the
most time and cost-efficient way.

Sampling Method
Although this study group initially planned for random
sampling, nevertheless, purposive sampling (mostly snow
ball technique) method was adopted for the current study
because of the COVID-19 pandemic. Furthermore, to
avoid selection bias this study we included all 16 residen
tial halls.

Study Period
This cross-sectional study was performed from January to
April 2020 among undergraduate and graduate JU univer
sity students during initial day of the COVID-19.
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Preparation of Questionnaire
The questionnaire was prepared based on a literature review of
similar studies conducted in different parts of the world,36,45
with some modifications in the questions based on common
practice knowledge in Bangladesh. The questionnaire was
separated into four sections. The first section included the
demographical information. The second section included
seven questions to measure students’ level of knowledge
regarding antibiotics and antibiotic resistance. This section
contained seven questions, evaluated using “true,” “false,”
and “uncertain” responses. The third section was designed to
understand the students’ attitudes towards some common phi
losophy about preventing antibiotic resistance. In the third
part, a three-point response scale by “agree,” “disagree” and
“uncertain” was used to determine the attitudes. The fourth
section was created to understand the common practice among
students related to antibiotic intake strategy, clinical phenom
ena when the antibiotic is used, and the failure to complete the
course of antibiotics. The practices part further evaluated the
student participants’ habitude about antibiotic use and their
adherence to dosing and treatment courses. The study instru
ment was pre-tested and validated in the local context invol
ving 48 [16X3=48 (3 from each hall)] students. These students
did not participate in the subsequent principal study. The
questionnaire sections demonstrated acceptable values, with
a range between 0.672 and 0.882, which indicated that both
instruments possessed good internal consistency and reliabil
ity. Convergent validity was shown by the significant correla
tions between the items of each section and the total mean in
each part (rs=0.332–0.718; p=0.05). The study pretested result
corresponds with earlier studies.46,47

Data Collection
To increase the survey’s response rate, questionnaires were
sent to students beforehand and collected through face-toface interviews. The interviewers were introduced to the
questionnaire’s aim and were instructed about how to ask
these questions. Before the interview, written informed
consent was taken from the responders. The aims of our
study were explained to the participants before written
consent was obtained. Attempts were made to include
male and female students from the biological sciences
faculty, including Microbiology, Pharmacy, Biochemistry
& Molecular Biology, Public Health and Informatics,
Botany, Zoology, and other non-biological disciplines.
The personal information of the respondents was made
anonymous by coding.
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Data Analysis
The completed questionnaire data were verified and subse
quently analyzed using IBM SPSS Statistics for Windows,
Version 25.0. Armonk, NY: IBM Corp. The parameters from
the knowledge, attitudes, perceptions, and practice sections
were evaluated by calculating each response percentage
among all the participants. In the questions relating to knowl
edge, correct responses to the knowledge parameters were
“wrong” for Q2, and Q3 and the remaining were “right.” The
levels of knowledge were further estimated using a scoring
system, where a score of 1 was considered for a correct
response and 0 for an incorrect or uncertain response. For
quantitative analysis, an obtained score higher than 80% was
considered acceptable, between 60% and 80% was consid
ered moderate, and less than 60% was considered low.48
Questions relating to attitudes and perceptions were assessed
using the three-point Likert scales with options of “agree,”
“disagree,” and “uncertain.” Similar Likert scales evaluation
was used to assess the study participants’ practices and
habits. Response frequencies and percentages for each ques
tion were calculated to compare the KAP of biology and nonbiology background students. Missing data were excluded
from the bivariate analysis. Pearson’s chi-square test was
used to test any association between categorical data. The
univariate ordinal regression technique was used to analyze
the relationship between predictors and good knowledge
about antibiotics. Explanatory variables, including gender
(male and female) and student category (biology and nonbiology), were regressed onto the knowledge level (low,
moderate, and good) as a response variable. An OR greater
than 1 (or less than 1) indicated a more significant probability
(or lower probability) of having higher levels of knowledge
about antibiotics compared to the reference category. Finally,
a multiple ordinal regression model was introduced to iden
tify the independent effects of explanatory variables, defined
by univariate analysis, on the level of knowledge about
antimicrobial use and resistance. Similarly, multivariate
logistic regression analysis was performed to identify the
predictors of self-medication with antibiotics. Explanatory
variables included gender, student category and the level of
knowledge about antibiotics. 95% confidence intervals (CI)
were used as OR estimates. A two-tailed p-value was calcu
lated to check statistical significance.

Ethics Statement
The Ethics and Research Review Committee of the
Faculty of Biological Sciences, Jahangirnagar University,

522

submit your manuscript | www.dovepress.com

DovePress

Savar, Dhaka-1342, Bangladesh approved this study
[Reference No.: BBEC, JU/M 2020 11(1) dated
01.11.2020]. Written informed consent was obtained
from all the study participants for collecting their knowl
edge, opinion, and recent practices of antimicrobial con
sumption. The personal identities of the participants were
strictly anonymized to protect their privacy. Author six
obtained verbal permission from the chairman of the ethi
cal committee to collect the data before ethical approval
certificate was obtained. It was granted because there is
human intervention the study. It is because of COVID-19
respective office was closed and it took long time to get
certificate.

Results
Study Participants
Out of 396 potential respondents, 210 responded com
pleted the questionnaires (53% response rate). Then, we
excluded five questionnaires from the analyses because of
incomplete data, and the final response rate became
51.77% (205⁄396). The final completed questionnaires
encompass 106 collected from male respondents and 99
from female respondents. Ninety-two students studied in
the different biological science faculty departments and
113 students in other non-biology disciplines. Over 90%
of the students (186/205) participated in the study were
undergraduate students. Current study response rates were
at the same line with earlier studies.49–52

Levels of Knowledge
Most biology-background students had markedly better
knowledge in the knowledge part of the questionnaire than
non-biology students about antibiotics uses and antibiotic
resistance. In six out of seven questions, biology students
selected a higher percentage of correct answers. Very signifi
cant higher knowledge was observed in biological students in
responses for three questions (No. 1, 2, and 3), and the other
responses were higher but non-significant (#5, 6, and 7)
(Table 1). Unlikely, in one question (No. 4), non-biology
students selected more percentage of the correct answer.
Many students (44.4%, 91/205) held misconceptions that
antibiotics could prevent viral infections. This knowledge
gap was more prevalent in non-biology students (62.8%,
71/113) than biology students (32.6%, 30/92). In knowledge
level regarding antibiotic resistance, most students reported
that antibiotic consumption without a physician’s
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Table 1 Knowledge of Antibiotics, Their Uses, and Antibiotic Resistance in Biology-Background (n=92) and Non-Biology (n=113)
University Students
Knowledge Question/Comment About Antibiotic Uses and

Student

Response Frequency,

Antibiotic Resistance

Category

Number (%)

a

True

False

Uncertain

p value

Biology

88 (95.7)

3 (3.3)

1 (1.1)

0.000

Non-biology

75 (66.4)

10 (8.8)

28 (24.8)

Biology

26 (28.3)

62 (67.4)

4 (4.3)

Non-biology

36 (31.9)

42 (37.2)

35 (31.0)

Biology
Non-biology

26 (28.3)
36 (31.9)

61 (66.3)
35 (31.0)

5 (5.4)
42 (37.2)

0.000

infections
Antibiotic resistance is the loss of activity of an antibiotic▲

Biology

66 (71.7)

25 (27.2)

1 (1.1)

0.000

Non-biology

89 (78.8)

7 (6.2)

14 (12.4)

Biology

78 (84.8)

10 (10.9)

4 (4.3)

Non-biology

87 (77.0)

10 (8.8)

15 (13.3)

Biology

78 (84.8)

3 (3.3)

11 (12.0)

Non-biology

90 (79.6)

10 (8.8)

13 (11.5)

Consumption of antibiotics without physician’s prescription can contribute

Biology

88 (95.7)

2 (2.2)

2 (2.2)

to antibiotic resistance

Non-biology

100 (88.5)

7 (6.2)

6 (5.3)

Antibiotics are effective for the treatment of bacterial infections

Antibiotics are effective for the treatment of viral infections

Antibiotics are effective for the treatment of both bacterial and viral

Missing an antibiotic dose contributes to antibiotic resistance▲

Antibiotic resistance can be caused by the overuse of antibiotics

Notes: aRow percentage. bp-value was calculated using Chi-square statistic.

▲

0.000

0.084

0.263

0.180

With some missing values.

prescription (91.7%, 188/205) and overuse (82.0%, 168/205)
could promote antibiotic resistance emergence (Table 1).
In the combined score of knowledge, a median score of
5 (IQR: 4–6) was obtained from a maximum of 7. Less
than half of students had good knowledge (42.4%) and
over one-third had poor knowledge (34.1%) (Table 2).
This demonstrated an overall sub-standard knowledge of
the uses and effects of antibiotics. The lower scores were
observed in non-biology students compared to biologybackground students (Figure 1). A linear downtrend was
towards higher scores (1 to 7) for non-biological students;
however, the reverse was noticed for biological students
regarding antibiotics knowledge-scores (Figure 1).
In a univariate analysis, gender and student category
showed a statistically significant association with higher
knowledge levels about antibiotics at p ≤ 0.05 and were
included in a multiple regression analysis. In
a multivariate analysis, the final model was a significant
improvement in fit over the null [χ2(2) = 34.026, p<0.001].
The student category was a significant predictor in the
model. Biology students were more than four times as
likely to have higher levels of knowledge about antibiotics
than non-biology students [OR = 4.44, 95% CI (2.56,
7.70), p < 0.001]. Males were more likely to have higher
levels of knowledge than females. However, gender was

Infection and Drug Resistance 2021:14
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only marginally significant predictor in the model
[OR = 1.69, 95% CI (0.99, 2.88), p = 0.052] (Table 3).

Levels of Attitudes and Beliefs
Most of the students accepted the recommendation and
action plan that should be taken to prevent antibiotic
resistance. Overall, about 91.7% of students believe that
antibiotic resistance increases; the correct beliefs were
found more in biology students than non-biology back
grounds (99.0% and 89%, respectively, p=0.019). Overall,
97.5% of students think we should be more cautious
regarding the intake of antibiotics. The levels of this belief
were recorded similarly in biology- and non-biology stu
dents (p=0.284). About 96.6% of students think the gov
ernment should create more awareness to prevent
antibiotic resistance and other 3.4% of respondents per
ceive the vital roles of other stakeholders than the govern
ment to generate awareness for preventing antibiotic
resistance. Most of them (89.8%) agreed that antibiotics
in the dairy and poultry industry should be regulated
strictly. More percentage of biological students (95.6%)
than non-biology students (87.5%) believed that regulation
of inappropriate use of antibiotics in animal husbandry
played an essential role in preventing the emergence of
antibiotic resistance (Table 4). Respondents were divided
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Table 2 Levels of Knowledge About Antibiotics, Their Uses, and
Antibiotic Resistance
Knowledge

Number of Respondents

% of Respondents

Poor

70

34.1

Moderate

48

23.4

Good

87

42.4

into almost equal groups regarding their beliefs, whether
physicians often prescribe antibiotics unnecessarily
(Table 4).

Levels of Practices
The survey identified that 93.47% of biological students and
92% of non-biological students used to take antibiotics
according to authorized physicians’ prescriptions (Table 5).
Of the 205 respondents, 21 (10.2%) had self-medicated with
antibiotics over the study period. The wrongdoing was found
slightly higher in non-biology students (11.5%) than in biol
ogy students (8.7%, p=0.509).
To recover from the fever, 49.8% of the students
reported taking antibiotics. Using antibiotics to prevent
the cough and common cold was documented in 36.1%
of students. Other clinical episodes for which students
took antibiotics included surgery (28.3%), pustules
(22.9%), urine infection (21%), ear infection (19.5%),
any kind of pain (17.1%), gastroenteritis (13.7%), and

for other undisclosed reasons (6.8%). However, students
have reported that they often fail to complete the dose of
antibiotics, and for this failure, they have provided some
reasons shown in Figure 2. The most reported reason is to
stop taking antibiotics when they feel better.
About 31.7% (n=65) of the students were found to take
antibiotics in the last six months, of which 77.2% of
students stated they had completed the course of antibio
tics. The most common antibiotics consumed are, azithro
mycin (n=9), ciprofloxacin (n=5), cephalosporin (n=5),
flucloxacillin (n=4) and amoxicillin (n=3). Among those
who took antibiotics in the last six months, 36.8% had
experienced different side effects during their medication
course. The most common side effects were weakness,
diarrhea, vomiting, loss of appetite, allergic reaction, and
dizziness. In a multivariate regression analysis, there was
no significant association between self-medication and
gender, student category or the level of knowledge about
antibiotics (Table 6).

Discussion
There is a need to tackle antibiotic resistance emergence
and containment on levels ranging from individuals,
households, and the communities, to health care facilities,
the entire health sector, and finally to national and global
levels.53

Figure 1 Combined knowledge scores on antibiotic uses and antibiotic resistance.
Notes: The dotted bar represents the knowledge scores for biological-faculty students and the solid bar exhibit the same for non-biological students. The upward linear
trend line indicates the students with biological background answered more questions correctly. The down-trend towards higher scores for non-biological students
demonstrates their comparative lower level of understanding on the subject matter.
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Table 3 Predictors of Knowledge About Antibiotics, Their Uses, and Antibiotic Resistance Based on Multivariate Regression Analysis
Knowledge

Crude

Adjusted

OR (95% CI)

p value

OR (95% CI)

p value

1
1.69 (1.01, 2.83)

0.044

1
1.69 (0.99, 2.88)

0.052

Gender
Female
Male
Student Category
Non-biology

1

Biology

4.44 (2.57, 7.69)

1
<0.001

4.44 (2.56, 7.70)

<0.001

Table 4 Attitudes and Beliefs of Antibiotic Selections and Uses in Biology-Background (n=92) and Non-Biology (n=113) University
Students
Question/Comment to Assess Attitudes and Beliefs of

Student

Response Frequency, Number

Antibiotic Selection and Uses

Category

(%)

Do you think antibiotic resistance is increasing?

▲

Do you think we should be more concerned regarding antibiotic
consumption?

▲

Government should create more awareness of antibiotic resistance

Enough knowledge should be generated to prevent antibiotic resistance▲

The uses of antibiotics in poultry and dairy industries should be strictly
monitored▲
Do you think physicians often prescribe antibiotics unnecessarily?
Notes: aRow percentage. bp-value was calculated using Chi-square statistic.

▲

▲

a

Agree

Disagree

Uncertain

p value

Biology

90 (98.9)

0 (0)

1 (1.1)

0.019

Non-biology

98 (89.1)

2 (1.8)

10 (9.1)

Biology
Non-biology

91 (98.9)
108 (96.4)

1 (1.1)
1 (0.9)

0 (0)
3 (2.7)

0.284

Biology

90 (97.8)

1 (1.1)

1 (1.1)

0.522

Non-biology

108 (95.6)

4 (3.5)

1 (0.9)

Biology

84 (92.3)

3 (3.3)

4 (4.4)

Non-biology

103 (91.2)

7 (6.2)

3 (2.7)

Biology
Non-biology

86 (95.6)
98 (87.5)

2 (2.2)
4 (3.6)

2 (2.2)
10 (9.0)

0.109

Biology

39 (42.4)

37 (40.2)

16 (17.4)

0.253

Non-biology

61 (54.0)

37 (32.8)

15 (13.3)

b

0.518

With some missing values.

Antibiotic resistance causes around 50,000 deaths
each year in Europe and the USA alone; scientists warn
that antibiotics resistance can lead us to an era where
antibiotics no longer will work.5 Unfortunately, not many
natural or synthetic antibiotics are in the pipeline to

combat pathogenic bacteria, and primary prevention is
one of the best ways to lessen this problem. In this
study, a total of 205 responses (68.3% response rate)
were considered, of which 92 responders were from bio
logical faculty, and 113 responders were from non-

Table 5 Frequencies of Students Based on Their Everyday Practice of Taking Antibiotic
How Do You Intake Antibiotics

Responses of Students n (%)
Biological Science, N=92

Non-Biological Science, N=113

1. Physician’s prescription
2. Self-medication

86 (93.47%)
8 (8.7%)

104 (92%)
13 (11.5%)

3. Suggested by friends/relatives

4 (4.3%)

17 (15%)

4. Suggested by pharmacists
5. According to previous prescription

14 (15.2%)
10 (10.9%)

23 (20.3%)
14 (12.4%)

Infection and Drug Resistance 2021:14
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Figure 2 Reasons for not completing the course of prescribed antibiotics.
Notes: Red bar indicates students of biological science faculty and green bar indicates students of non-biological science faculty. The X-axis enlisted different reasons of
students for not completing the prescribed antibiotic courses. Y-axis shows the percentage of respondents.

biological faculty. Less than half of the students demon
strated good knowledge regarding antibiotic resistance;
however, students of biological faculty were four times
[OR = 4.44, 95% CI (2.56, 7.70), p < 0.001] as likely to
have better knowledge than non-biology students. The
self-medication rate (10.2%) was appreciably lower,
though some students also reported failure to complete
the antibiotic course.
In the knowledge section, the questions were to iden
tify students’ understanding of antibiotic resistance and the
proper use of antibiotics. Less than half of the students
(42.4%) showed the right knowledge level (scores higher
than 80%), and about one-third of students (34.1%) indi
cated poor knowledge level (scores lower than 60%). In
a study in Ethiopia, a substandard level of knowledge was
found (54.8%) among the final year paramedical under
graduate students.45 Two studies conducted in Malaysia
showed different results regarding the knowledge level of
medical students. In one study, 63.3% of medical students
showed a moderate level of knowledge, whereas, in
another study, 68% of medical students had a high level
of knowledge.54,55 One of the frequent misconceptions in
the knowledge section was the effectiveness of antibiotics
to treat viral diseases. Over 67.0% of biology students
recognized this statement as false, while only 37.2% of
non-biology students selected the correct statement.
A similar misconception was documented in a study in
China, where 64.52% of the medical students chose
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“antibiotics cannot treat a viral infection,” compared to
only 43.44% of non-medical students (p < 0.0001).56 In
another study in Nepal, 73.7% of medical students under
stood that antibiotics could not treat viral diseases, but
only 34.2% of non-medical students agreed to this.57
Most students (95.7% biology, 88.5% non-biology)
believed
that
antibiotics
consumption
without
a physician’s prescription could cause antibiotic resistance.
We found that 79.6% of non-biology students understood
that overuse of antibiotics could lead to antibioticresistant; this rate is much higher for non-biological back
ground students, as reported previously in Nepal.57
Comparing knowledge score with the previously con
ducted studies is not always appropriate as there are varia
tions in the type of questions asked, and educational
background is also disparate. The educational background
seems essential in most reported data as students of bio
logical background and medical students were found to
have better knowledge. Nonetheless, researchers believe
that proper knowledge is often associated with better atti
tude and practice.58
Students of both backgrounds showed a better attitude
towards the understanding of antibiotic resistance. Most of
the students (99% biology, 89.1% non-biology) believed
that antibiotic resistance is increasing, and we should be
more concerned regarding antibiotic consumption (99%
biology, 96.4% non-biology). A similar attitude has been
observed in earlier studies.59 More than 95% of students
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Dear participant, you are giving consent to participate in this study by providing answers to the
questions. Your answers will be kept confidential and will only be used for the scientific analysis.
You have the full right to withdraw your consent of participation.
Date of Data Collection
Name of the department
Year of Study:
Age:
Gender:
Knowledge section (Please check the answer according to your choice)

1. Antibiotics are effective for the treatment of
bacterial infections
2. Antibiotics are effective for the treatment of
viral infections
3. Antibiotics are effective for the treatment of
both bacterial and viral infections
4. Antibiotic resistance is the loss of activity of
an antibiotic
5. Missing an antibiotic dose contributes to
antibiotic resistance
6. Antibiotic resistance can be caused by the
overuse of antibiotics
7. Consumption of antibiotics without
physician's prescription can contribute to
antibiotic resistance

a. True

b. False

c. Uncertain

a. True

b. False

c. Uncertain

a. True

b. False

c. Uncertain

a. True

b. False

c. Uncertain

a. True

b. False

c. Uncertain

a. True

b. False

c. Uncertain

a. True

b. False

c. Uncertain

Attitude Section (Please check the answer according to your choice)

1. Do you think antibiotic resistance is
increasing?
2. Do you think we should be more concerned
regarding antibiotic consumption?
3. Government should create more awareness
of antibiotic resistance
4. Enough knowledge should be generated to
prevent antibiotic resistance
5. The uses of antibiotics in poultry and dairy
industries should be strictly monitored
6. Do you think physicians often prescribe
antibiotics unnecessarily?

a. Agree

b. Disagree

c. Uncertain

a. Agree

b. Disagree

c. Uncertain

a. Agree

b. Disagree

c. Uncertain

a. Agree

b. Disagree

c. Uncertain

a. Agree

b. Disagree

c. Uncertain

a. Agree

b. Disagree

c. Uncertain

Practice Section (Please provide answer according to your practice)
1. How do you generally take antibiotics?
a. Physician’s prescription
b. Self-medication
c. Suggested by friends/relatives
d. Suggested by pharmacists
e. According to previous prescription
2. When do you generally take antibiotics (clinical indication, check as required):
a. Fever
b. Cough/ cold
c. Any kind of pain
d. Surgery
e. Wound/Fracture
Figure 3a Continue.
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f.
g.
h.
i.
j.

Skin lesions/Pustules
Urine infection
Ear infection
Gastroenteritis
Others (please mention)……………………………

3. Do you fail to complete the doses of antibiotic? If yes what are the causes of incomplete
medication? (Please check all that apply)
a. Stop taking antibiotics when I feel better
b. Stop taking antibiotics when I face allergic reaction
c. Usually do not complete the course of antibiotic
d. Stop taking antibiotics when gastrointestinal discomfort occurs
e. Forget to take medicine properly
f.

Others (Please mention)………………………….

4. Have you taken any antibiotics within the last six months…………………
5. If yes, what was the name of antibiotic
6. Why did you take the antibiotic (name of the disease)
7. Was it prescribed by an authorized doctor?
8. Please mention the doses of antibiotic
9. For how long did you take the antibiotics (days/months)?
10. Did the antibiotics work successfully?
a. Yes
b. No
11. If no in question 10, did you take another antibiotic?
12. Did you complete the course of antibiotic?
a.
Yes
b. No
13. Did you face any side effect?
a.
Yes
b. No
14. If yes is question 13, what were the side effects?
15. Have you ever faced antibiotic resistance?
Figure 3b Questionnaire knowledge, attitude and practice about antibiotic use and antibiotic resistance among students of a public university of Bangladesh.

thought that the government is responsible for generating
more awareness about antibiotic resistance. In a study in
Iran, 41.02% of medical students believed that developing
educational workshops about antibiotic administration
rationale is necessary to create knowledge.43 Students
were alarmed about the use of antibiotics in animal hus
bandry, and most of them were in favor of strict monitor
ing of this practice (95.6% biology, 87.5% non-biology).
Indeed, this is an area of concern as numerous studies
conducted in Bangladesh showed antibiotics in consum
able meats, eggs, and fishes.60,61 Respondents were
divided into almost equal groups regarding their beliefs,
whether physicians often prescribe antibiotics unnecessa
rily. Previous studies reported that physicians often
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prescribed two or more antibiotics, frequently with the
higher generation; however, no study could depict that
physicians prescribe antibiotics unnecessarily.62–64
The majority of the students (93.47% biology, 92%
non-biology) were found to take antibiotics only when
prescribed by physicians; this practice coincides with the
high level of knowledge that consuming antibiotics with
out a physician’s prescription can lead to antibiotic resis
tance. In appropriate antibiotic practice, only 8.7% of
biology students and 11.5% of non-biology students
tended to self-medicate; the number is lower than those
reported in previous Bangladesh studies. Two previous
studies conducted in Bangladesh reported self-medication
of antibiotics 23.5% and 26.7, respectively, and the self-
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Table 6 Predictors of Self-Medication with Antibiotics Based on Multivariate Regression Analysis
Self-Medication

Crude
OR (95% CI)

Adjusted
p value

OR (95% CI)

p value

Gender
Female

1

Male

2.00 (0.77, 5.18)

Student Category
Non-biology
Biology

1
0.154

1
0.73 (0.29, 1.85)

1.83 (0.69, 4.83)

0.225

1
0.511

0.62 (0.22, 1.78)

0.376

Knowledge about antibiotics
Poor

1

Moderate
Good

0.14 (0.02, 1.19)
0.98 (0.38, 2.52)

chosen antibiotics were metronidazole, azithromycin,
ciprofloxacin, and amoxicillin.9,65 Compared to other
countries, this lower self-medication rate is appreciative,
as 70% of Indian medical students and 27% of Chinese
medical students were found to self-medicate with
antibiotics.36,44 A study conducted in Malaysia showed
more than 89% of students accepted self-medication with
antibiotics.66 In comparison to other countries, the lower
self-medication rate that we found in our study is appre
ciative. Participants of the previously mentioned study
were mainly medical students that might encourage them
to self-medicate with confidence. A similar concept can be
obtained from the study in Sri Lanka that indicated the rate
of self-medication was higher in “pharmacology education
group” students than in “non-pharmacology education
group” students.67 Moreover, the students of this study
have access to free medical consultation; this provision
might influence them to visit the doctor before buying
antibiotics by themselves. However, the suggestion of
drug sellers comes next to the physician’s prescription.
This is a matter of concern as drug sellers do not perceive
enough knowledge regarding antibiotic resistance and its
rational use. Unfortunately, antibiotics are easily available
in Bangladesh in most pharmacies without prescription
because of weak legislative regulations on the issue.24
Students in the study reported incomplete doses of anti
biotics sometimes, especially when they feel well (48.67%
biology and 36.26% non-biology). Non-compliance to pre
scription is common in Bangladesh; one study indicated
that a substantial portion of patients stop taking antibiotics
when the symptoms alleviate.68 A similar result was
observed in the study conducted in Jordan, where 59.1%
of students admitted that they stop taking antibiotics when

Infection and Drug Resistance 2021:14

1
0.071
0.968

0.16 (0.02, 1.32)
1.11 (0.39, 3.20)

0.089
0.844

they feel better.69 However, non-compliance is
a widespread practice among patients, which may cause
pathogens to be resistant to antibiotics. WHO always
encourages antibiotic course completion, even if the
patient feels well. Hence, seeking a physician’s suggestion
was recommended strongly before withdrawing the medi
cine course when symptoms no longer persist.70 Students
also reported stopping taking antibiotics when they face
side effects such as gastrointestinal disturbance or allergic
reaction. Adverse drug reactions (ARDs) are common with
antibiotics as the medicines can disrupt the gut’s normal
flora and increase the chance of infection with opportunis
tic pathogens such as Clostridium difficile,71 and around 1
in 15 people consuming antibiotics face allergic reaction.72
Despite rigorous screening and research, the continuous
discovery of new natural and synthetic antibiotics seems
scarce. Therefore, there is no alternative to increasing
knowledge, perceive a better attitude, and practice accord
ingly. Our survey indicates that students of biological faculty
have better knowledge about antibiotic application and resis
tance, though overall knowledge level is unsatisfactory with
a chance of improvement. It is often found that educational
background plays a crucial role in developing knowledge,
and educational campaigns can improve antibiotic use and
prescribing practice.73 There are currently 46 public univer
sities in Bangladesh, with around 3 million students. Thus,
students can play a vital role in preventing antibiotic resis
tance if proper knowledge can be delivered to them.
Enhanced educational training is often recommended for
knowledge generation. Furthermore, a better attitude is
observed when people are knowledgeable about the attitude
object.74 Therefore, introducing short courses or workshops
for all tertiary level students can positively impact creating
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awareness of antibiotics’ proper use. The current study did
not find any significant co-relation between self-medication
and gender, student category or the level of knowledge about
antimicrobials. Current study findings were similar to earlier
overseas studies.75–78

Limitation of the Survey
This survey was conducted in a single public university in
Bangladesh; therefore, it may not represent the overall
scenario of the Bangladeshi student community. The data
set is small, consisting of data of 205 respondents. The
study had the intrinsic limitations of the knowledge, atti
tude, practice survey. Students might face recall bias when
answering the questions of antibiotic consumption in the
last six months. The current study is cross-sectional type
of known as observational study often utilize to determine
prevalence and to infer causation.79 Only describe the
snap-shot of the research issue not a video picture.80
Additionally, this is a cross-sectional study with its inher
ent the primary limitation. The cross-sectional study
design assessed both the exposure and outcome simulta
neously, there is generally no evidence of a temporal rela
tionship between exposure and outcome.81 Furthermore,
the current study utilizes three point likert scale. The likert
scale questionnaire had predetermined answer, thereby, if
any research-respondent differs with mentioned answer
that can not be determined.82,83 Moreover, likert scale
only gathers numerical data which unable to offer
a comprehensive representation, especially of educational
portents.84

Conclusions
Students of biological backgrounds possessed better knowl
edge indicating the importance of curriculum in knowledge
buildup. In this study, nearly half of the students of a public
university in Bangladesh demonstrated the right knowledge
level. Students were found to perceive a better attitude
regarding antibiotic resistance and its misuse in different
sectors. Although their self-medication rate was low, noncompliance to prescribed treatment was reported.

understand the overall scenario. Based on these studies,
the government may create robust laws to restrain the
selling and purchasing of antibiotics without an author
ized physician’s prescription. Awareness should be cre
ated among the physicians and consumers of all
economic classes about antibiotic resistance through
mass media (TV, Radio, Newspaper), workshops, and
social media where applicable. There is an urgent need
for inter and intra-sectoral collaboration and cooperation
among all health-related stakeholders of both national
and international level-based primary health care concept
to minimize the risk of antimicrobial resistance.85–89

Key Messages
1. Nearly half of the university students possessed
a good knowledge of antibiotic resistance.
2. Students studying in departments of biological
sciences perceived knowledge four times better
than the students of non-biological faculty.
3. The majority of students demonstrated a better atti
tude in the prevention of antibiotic resistance.
4. Non-adherence to prescribed treatment was
observed.
5. Educational intervention and social awareness are
necessary to improve the KAP regarding proper
antibiotics use.
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