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ABSTRACT 

Background: The development of antibiotic resistance is an emergent global issue and a major threat to community health safety in 

the 21st century. The threat of a ‘post-antimicrobial age’ where current antimicrobial agents will be ineffective due to increasing 

levels of resistance has become a concern to all healthcare associations. Objective: This study aimed to assess the knowledge, 

attitude and practice towards antibiotic utilization among undergraduate students in a public university in Malaysia. Methodology: 

This was a cross-sectional descriptive study, using a pre-validated self-administered questionnaire to collect the needed data from 

students. All data were checked for completeness and accuracy and then coded for analysis. Descriptive statistics were used to 

present the data on demographic characteristics, knowledge, attitudes, and practice towards antibiotic utilization. The Fishers exact 

tests or Chi-square, Mann-Whitney test and Kruskal-Wallis test were used wherever appropriate to evaluate the relationship 

between independent and dependent variables using a p-value < 0.05 as statistically significant. Results: The response rate of the 

present study was 95.4%. It was found that half of the students had a poor level of knowledge on the proper use of antibiotics; 

whereas 44.4% had moderate and only 5.6% of students had a good level of knowledge. More than 90% of the students assumed 

that antibiotics can cure viral infections. The mass population (79%) had a positive attitude towards checking the expiry date and 

more than 70% follow the instructions stated on the label. More than 50% of the students completed the prescribed antibiotic 

course. Gender (p=0.002), race (p=0.014), family monthly income (p=0.006) and nationality (p=0.049) were the more significantly 

associated factors with the knowledge of students. Conclusion: The current findings revealed an inadequate level of knowledge 
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regarding the rational use of antibiotics among students. There is a need for a well-planned, organized, and structured public health 

campaigns to raise the awareness of the community on the detrimental consequences of overuse and misuse of antibiotics. 

 

Keywords: Rational use of antibiotics; knowledge; attitude; practice; undergraduate students; Malaysia 

 

 

1. INTRODUCTION 

The development of bacterial resistance to antibiotics is a global dilemma that is associated with a higher rate of morbidity and 

mortality (Roope et al., 2019). Multidrug-resistant patterns in Gram-negative and positive bacteria have made the infections more 

challenging or even fatal with conventional antibiotics. Since the initial recognition of causative microorganisms and their pattern 

of antimicrobial susceptibility in patients are difficult to trace in several healthcare settings and broad-spectrum antibiotics are freely 

and sometimes needlessly used (Nazari et al., 2020; Prabahar, 2020). Dramatic escalations in antimicrobial resistance (AMR) coupled 

with deprived infection control practices, makes the spreading of resistant bacteria to the other patients and the environment easier 

(Laxminarayan et al., 2013).  

In 2014, World Health Organization (WHO) has revealed that the world is heading to a ‘post-antibiotic era’ where common 

infections and acute injuries can kill once again if no urgent actions are taken immediately (Iskandar et al., 2019). It was reported that 

an average of 700,000 deaths occurs globally every year due to this problem (Wernli et al., 2017). The World Bank has suggested 

that the worst-case scenario which might occurs is that this extent could rise to 10 million mortalities every single year by the year 

2050. In countries where drug resistance can be estimated, the Organization for Economic Cooperation and Development 

(OECD) calculates that about 2.4 million people may die in Europe, North America and Australia between 2015 and 2050 if no effort 

is taken to reduce the emergence of AMR (Duckenfield et al., 2013). According to the WHO Report on the Surveillance of Antibiotic 

Consumption, it was reported that amoxicillin and amoxicillin/clavulanic acid were the most commonly prescribed antibiotics 

worldwide (Schar et al., 2018). In Malaysia, amoxicillin is among the most widely used antibiotics by both public and private 

healthcare sectors (Caballero-Anthony, 2018).   

Resistance is a natural biological outcome of antibiotic use. However, some common types of human behavior contribute 

significantly to promoting AMR. The particular examples are the individuals’ self-medication practices and non-adherence with the 

suggested treatments (Zakirulla et al., 2019). Non-adherence takes place when people forget to take their medicine, too early stop 

the medication as they start feeling better, or not able to meet the expense of a full course of treatment (Kong et al., 2019). Using 

antibiotics irrationally or overusing them not only increases the development of AMR but also causes adverse reactions and might 

develop a needless economic burden on the healthcare system (Tang et al., 2020; Santos et al., 2018). Varying the public approaches 

and refining their knowledge about antibiotics use is an important strategy to preserve the effectiveness of antibiotics in the era of 

AMR. The students can contribute significantly to decreasing the inappropriate use of antibiotics (Abera et al., 2014). Hence, this 

study aimed to assess the knowledge and attitude of antibiotics utilization among students of a public university in Malaysia. 

 

2. METHODOLOGY 

Study design 

This was a cross-sectional descriptive study, using a pre-validated self-administered questionnaire developed to collect the needed 

data from students inside the campus. The study was conducted from September 2017 until April 2018. 

 

Questionnaire development 

The questionnaire was adapted from preceding studies and revised to suit the understanding of residents (Jose et al., 2013; Md 

Rezal et al., 2015; Pavydė et al., 2015). The survey was composed of four parts include: the socio-demographic characteristics of 

students, the second part included twelve questions to evaluate the knowledge of undergraduate students about the use of 

antibiotics, the third part included nine questions to assess the attitude and the fourth part included five questions to evaluate 

antibiotic utilization among students for the past 6 months. For the knowledge section, 1 point was assigned for every correct 

answer while 0 point for wrong and not sure answers. An arbitrary scale measurement was used to determine undergraduate 

students' knowledge level as poor (Score: 0-4), moderate (Score: 4-8) or good (Score: 9-11) based on their total scores in that 

section. The students’ attitudes toward antibiotics usage were evaluated by using a five-point Likert scale that ranges from "Strongly 

agree" to "Strongly disagree". To simplify the analysis, "Strongly agree" and "Agree" were categorized as having agreed and those 

who responded "Strongly disagree and "Disagree" as having disagreed.  

 

https://www.sciencedirect.com/topics/medicine-and-dentistry/antibiogram
https://www.sciencedirect.com/topics/medicine-and-dentistry/broad-spectrum-antibiotic
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Study population and sampling 

A minimum sample size of 385 was needed in the study as calculated by using Raosoft sample size calculator with a confidence 

interval at 95% and margin of error of 5% (Pathak, 2012). A total of 415 students were selected as a simple random sample 

considering a 10% non-response rate. The respondents were only included in the study if they were willing to participate in the 

study. 

 

Data Collection 

Data were collected from respondents using a structured survey form. The face and content validity of the survey tool was tested by 

a senior researcher, changes were made based on the provided feedback. On completing the content validity, the questionnaire was 

pre-tested in a smaller sample of the students (n = 30), to evaluate the transparency and clarity of question items (face validity). The 

internal reliability testing was calculated using Cronbach alpha and the value for the reliability was found to be 0.763, which is 

acceptable to accomplish the goals of the present study. Contribution in the study was voluntary and those who did not show their 

willingness were excluded from the study. The respondents were given a brief description of the purpose of the study before start 

collecting the data. 

 

Statistical analyses 

All data were checked for completeness and accuracy and then coded for analysis. SPSS for Windows version 24.0.0 (SPSS, Inc., 

Chicago, IL, USA) was used for data management and statistical analysis. Descriptive statistics were used to present the data on 

demographic characteristics, knowledge, attitudes and practice towards antibiotics use. The Fishers exact tests or Chi-square, Mann-

Whitney test and Kruskal-Wallis test were used wherever appropriate to evaluate the relationship between independent and 

dependent variables using a p value < 0.05 as statistically significant. Spearman rank correlation was used to evaluate the scope of 

the association between knowledge and attitudes.  

 

3. RESULTS 

Demographic characteristics of students and behavior on antibiotic utilization 

A total of 415 questionnaires were distributed to the students. However, 19 of the questionnaires were found to be partially filled, 

hence were excluded. The response rate of the present study was 95.4%. The sample population was largely females (n=245; 61.8%) 

while males consisted of (n=151; 38.1%). The majority of the students (n=327; 82.5%) were over 20 years old while the rest (n=69, 

17.4%) were less than 20 years old. A high percentage of respondents (n=208; 52.5%) were Malay followed by Chinese (n=151; 

38.1%), and Indians (n=14; 3.5%). A high percentage of respondents (n=183; 46.2%) fall in the family monthly income range of 1000-

3000 RM (Table 1).  

 

Table 1 Students’ demographic characteristics and antibiotics utilization (n=396) 

Characteristics n (%) 

Age 

< 20 years old 69(17.4) 

> 20 years old 327(82.5) 

Gender 

Male 151(38.1) 

Female 245(61.8) 

Race 

Malay 208(52.5) 

Indian 14(3.5) 

Chinese 151(38.1) 

Others 23(5.8) 

Nationality 

Malaysian 372(93.9) 

Others 24(6.0) 

Family monthly income 
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<1000 RM 119(30.0) 

>1000-3000 RM 183(46.2) 

>3000 RM 94(23.7) 

School name 

Humanities school 25(6.3) 

Industrial 

technology school 
22(5.5) 

Chemistry school 21(5.3) 

Mathematics 

school 
34(8.5) 

Physics school 25(6.3) 

Social sciences 

school 
28(7.0) 

House building 

and planning 

school 

26(6.5) 

Arts school 36(9.0) 

Communication 

school 
31(7.8) 

Computer sciences 

school 
39(9.8) 

Biology school 27(6.8) 

Education school 33(8.3) 

Management 

school 
49(12.3) 

Antibioticsuse in last 6 months 

  Yes 170(42.9) 

  No 226(57.0) 

      

Sources of antibiotics procurement  

  
Friend's 

advice 
20(5.0) 

  
Doctor's 

prescription 
349(88.1) 

  

Pharmacist in 

retail 

pharmacy 

27(6.8) 

Reasons for taking antibiotics 

  Fever 186(46.9) 

  Sore throat 94(23.7) 

  Skin problems 27(6.8) 

  UTI 39(9.8) 

  Headache 50(12.6) 

 

More than 40% of the respondents reported to have used antibiotics in last six month. The majority (n=349; 88.1%) of the 

respondents were prescribed antibiotics by the doctors, while (n=27; 6.8%) reported to obtained antibiotics from a retail pharmacy 

and (n=20; 5%) informed that they took antibiotics upon the advice of friend. The major reasons for taking antibiotics reported by 

the respondents were fever (n=186; 46.9%), sore throat (n=94; 23.7%), skin problem (n=27; 6.8%), UTI (n=39; 9.8%), and headache 

(n=50; 12.6%). 
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Students' Knowledge on proper use of antibiotics 

The mean knowledge score on antibiotic use score was 4.63 depicting the moderate level of knowledge of students. Based on scores 

and arbitrary scale measurement, it was found that half of the students (n=198; 50 %) had poor level of knowledge on proper use of 

antibiotics while (n=176; 44.4%) had moderate and only (n=22; 5.6%) had a good level of knowledge (Figure 1). The median 

knowledge of students on antibiotic use score was 4.5 with standard deviation ±2.3. 

 

 

 

Figure 1 Students’ level of knowledge about antibiotics use  

 

Association of demographic characteristics with level of knowledge  

The median score depicted that the Chinese had the highest level of knowledge as compared to other races.A significant difference 

in the level of knowledge was observed between gender (p = 0.01)and the maleswerefound to be more knowledgeable (Table 2).  

 

Table 2 Association of demographic characteristics with students’ level of knowledge  

  

Characteristics 

Level of Knowledge 

P value    Frequency (%) 

  Poor Moderate Good 

Age 

  <20 years old 32 (8.0) 34(8.5) 3(0.7) 
0.645 

  > 20 years old 166(41.9) 142(35.8) 19(4.7) 

Gender 

  Male 67(16.9) 68 (17.1) 16 (4.0) 
0.002* 

  Female 131 (33.0) 108 (27.2) 6 (1.5) 

Race 

  Malay 118 (29.7) 82 (20.7) 8 (2.0) 

0.014* 
  Indian 10 (2.5) 4 (1.0) 0 

  Chinese 60 (15.1) 80 (20.2) 11 (2.7) 

  Others 10 (2.5) 10 (2.5) 3 (0.7) 

            

Family monthly income 
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  <1000 RM 71 (17.9) 41 (10.3) 7 (1.7) 

0.006*   >1000-3000 RM 94 (23.7) 82 (20.7) 7 (1.7) 

  >3000 RM 33 (8.3) 53 (13.3) 8 (2.0) 

Nationality 

  Malaysian 187 (47.2) 167 (42.1) 18 (4.5) 0.049* 

  Others 11 (2.7) 9 (2.2) 4(1.0)  

*p value < 0.05 was considered as statistically significant 

 

A significant difference was observed among the knowledge level on proper use of antibiotics with students' gender (p=0.002), race 

(p=0.01), family monthly income (p=0.006) and nationality (p=0.049). These demographic characteristics which showed statistical 

significance (p value < 0.05) are presented in figures 2-5. 

 

 

Figure 2 Association of gender with knowledge (p< 0.05) 

 

 

Figure 3 Association of race with knowledge (p< 0.05) 
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Figure 4 Association of income level with knowledge (p< 0.05) 

 

 

 

Figure 5 Association of nationality with knowledge (p< 0.05) 

 

Around 90% of respondents responded that they used the antibiotics for fever, showing a significant association with race (p 

=0.001) and nationality (p=0.007). It was worrying that (n=361; 91.1%) of respondents used antibiotics for viral infection. However, 

(n=313; 79%) of respondents stated to use the antibiotics for bacterial infections. Around 68% did not know that the repeated use of 

antibiotics might cause AMR. It was good to observe that 80% of the respondents used antibiotics as advised by the doctor. 

However, the response was significantly associated with gender (p=0.037), school (p=0.042) and family income (p=0.018) of the 

students (Table 3). 

 

Association of demographic characteristics with students' attitude statements 

Around 50% of the respondents requested physicians to prescribe antibiotics, and 54.5% stated that they completed the prescribed 

course of antibiotics (Table 4). The mass population (n=313; 79%) had positive attitude towards reading the expiry date on the label 

and (n=283; 71.4%) follow the instructions stated on the label of antibiotics.  
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Table 3 Association of demographic characteristics with knowledge statements 

  

  
Statement 

Correct 

Answer 

(Yes) 

Incorrect 

Answer 

(No) 

P value  

Age Gender Race School Income   Nationality 

Can we use antibiotics to cure fever? 41(10.3) 355(89.6) 0.1 0.170 0.001* 0.188 0.08 0.007* 

Can we use antibiotics for a 

viral infection? 
35(8.8) 361(91.1) 0.816 0.018* 0.405 0.094 0.697 0.459 

Can we use antibiotics for a bacterial 

infection?  
313(79.0) 83(20.9) 0.745 0.611 0.370 0.477 0.629 0.127 

Can we use antibiotics for fungal 

infection?  
69(17.4) 327(82.5) 0.298 0.004* 0.027* 0.420 0.115 0.000* 

Do you know about antibiotics’ 

sensitivity and susceptibility? 
158(39.9) 238(60.1) 0.502 0.079 0.444 0.745 0.233 0.164 

Are you familiar with antibiotics’ 

resistance?  
207(52.3) 189(47.7) 0.068 0.306 0.781 0.631 0.505 0.179 

Are antibiotics always safe? 150(37.8) 246(62.1) 0.415 0.110 0.000* 0.317 0.689 0.829 

Can antibiotics cause allergy?  192(48.4) 204(51.5) 0.289 0.301 0.109 0.045* 0.034* 0.533 

Does repeated use of antibiotics cause 

antimicrobial resistance?  
129(32.5) 267(67.4) 0.397 0.011* 0.044 0.022* 0.411 0.1 

Do you complete recommended 

course of antibiotics?  
253(63.8) 143(36.1) 0.335 0.031* 0.152 0.160 0.067* 0.381 

Do you use antibiotics until symptoms 

disappear?  
180(45.4) 216(54.5) 1.0 0.53 0.050 0.001* 0.207 0.83 

Do you use antibiotics as advised by 

the doctor?   
318(80.3) 78(19.6) 0.249 0.037* 0.165 0.042* 0.018* 0.595 

*p value < 0.05 was considered as statistically significant 

 

Table 4 Association of demographic characteristics with attitude statement 

Statement Negative  Neutral Positive 

P-value  

A
g

e
 

G
e
n

d
e
r 

R
a
ce

 

S
ch

o
o

l 

In
co

m
e
 

N
a
tio

n
a
lity

 

I use antibiotics for the cure of 

the common cold  
216(54.5) 127(32.0) 53(13.3) 0.33 0.501 0.002* 0.160 0.044* 0.542 

I request antibiotics from the 

physicians 
195(49.2) 146(36.8) 55(13.8) 0.561 0.114 0.803 0.120 0.843 0.883 

I complete the entire treatment 

course 
49(12.3) 131(33.0) 216(54.5) 0.965 0.976 0.947 0.614 0.498 0.606 

I accept dividing antibiotics 

between family members 
139(35.1) 128(32.3) 129(32.5) 0.642 0.507 0.003* 0.216 0.170 0.850 

I follow the instructions stated on 

the label 
21(5.3) 92(23.2) 283(71.4) 0.449 0.014* 0.01* 0.051 0.074 0.443 

I read the expiry date on the label 

of antibiotics 
14(3.5) 69(17.4) 313(79.0) 0.485 0.027* 0.059 0.066 0.354 0.585 

I keep stock of antibiotics at 

home for an emergency 
166(41.9) 123(31.0) 107(27.0) 0.547 0.27 0.814 0.471 0.080 0.922 

I use leftovers antibiotics at home 97(24.4) 107(27.0) 192(48.4) 0.763 0.122 0.285 0.022* 0.031* 0.474 

I use antibiotics without a 

physician's prescription 
94(23.7) 87(21.9) 215(54.2) 0.5 0.009* 0.18 0.001* 0.02* 0.2 

*p value < 0.05 was considered as statistically significant 



                             

© 2020 Discovery Scientific Society. All Rights Reserved. www.discoveryjournals.org l OPEN ACCESS 

 
 

P
ag

e4
5

0
7
 

ARTICLE ANALYSIS 

On the other hand, the study indicated that there was a negative attitude of respondents in using antibiotics to cure common 

cold (54.5%) and keeping stock of antibiotics at home for emergency (41.9%). A significant difference was observed in score of 

attitude between different schools (p = 0.004), gender (p = 0.01) and races (p= 0.04). A weak positive correlation was observed 

between knowledge and attitude towards completing the recommended course of antibiotics (r= 0.203, n = 396, p < 0.001) and 

taking the antibiotic as advised by doctor (r=0.197, n = 396, p < 0.001). 

The mean and median attitude score of students on antibiotic usage was 19.44 and 19 respectively. Poor knowledge level with 

mean attitude score was 18.45, 95% CI (18.06 - 18.84); moderate knowledge level with mean attitude score was 20.24, 95% CI (19.8 -

20.7) and good knowledge level with mean attitude score was 21.7.95% CI (19.723-23.7). There was a significant difference in 

attitude between the different groups of knowledge (p <0.001). Good knowledge group has more positive attitude than poor 

knowledge group (p = 0.001, Z = -3.43); moderate knowledge group has positive attitude than poor knowledge group (p=0.0001, 

Z=-5.5) whereas there was no significant difference in attitude between good and moderate knowledge group (p=0.06). 

 

4. DISCUSSION 

The outcomes of the present study indicated that the students had poor knowledge regarding the appropriate use of antibiotics. 

Different studies reported from Malaysia have also stated a deprived level of knowledge among respondents toward antibiotics use 

(Haque et al., 2019; Oh et al., 2011). The outcomes of the current study reported that a large proportion of students believed that 

antibiotics are effective in treating viral infection. The findings are comparable to other studies reporting the consensus of 

respondents towards the effectiveness of antibiotics against viral infections and their belief that antibiotics cure viral infections 

quicker (Pan et al., 2016). The possible reason for the lack of knowledge might be due to the lower understanding of the public in 

differentiating bacteria and viruses. They might carry the misconception that bacteria and virus are the same species; as the term 

“germ” or “microorganism” are commonly used by health educators instead of using the proper biological term “bacteria” and 

“virus” to ease the understanding of the public.  

In the current study, more than 40% of the respondents reported having used antibiotics in the last six months and the majority 

(88.1%) of the respondents were prescribed antibiotics by the doctors. Another study reported that 72.8% of respondents had been 

prescribed antibiotics within twelve months; however, 36% had not completed the course of treatment (Awad et al., 2016). In the 

current study, more than 50% of respondents complete the prescribed antibiotic course. However, there was a negative attitude of 

respondents observed for requesting antibiotics from physicians. The attitude of demanding antibiotics might be due to the 

patient’s misconception that antibiotics are important for their timely cure. It is well recognized that the expectations of patients are 

a major factor for antibiotic prescribing by physicians. It is observed that doctors frequently prescribe antibiotics as they perceived 

that patients need antibiotics regardless of their belief that antibiotics are not compulsory (Tan et al., 2015). The needless prescribing 

of antibiotics demands the policies of checking antibiotic prescriptions in the healthcare facilities and exploring the consultation 

behavior and other factors involved in the expectations of the patients for antibiotics.  

The mass population (79%) had positive attitude towards reading the expiry date on the label. Another study reported that the 

97% of respondents checked the expiry date of medicines before purchasing (Bashaar et al., 2017). The current study 

reported around half of the respondents knew that antibiotics might cause allergic reactions; however, 51.5% of the respondents 

have a misunderstanding that antibiotics do not cause any side effects. One more study reported that the majority of 

the respondents did not know that antibiotics could cause allergic reactions (Hajjar et al., 2017). This concern is needed to be 

focused on by the healthcare authorities as this fallacy might be the most compelling drive to the irrational use of antibiotics among 

people.  

It was worrying to observe that the majority of the respondents (67.4%) did not know that the repeated use of antibiotics might 

be the source of developing AMR. Another study reported that only 9.8% identified the harmful consequences of AMR and only 

21.2% recognized when to use antibiotics rationally (Napolitano et al., 2013). The major reasons for taking antibiotics reported by 

the respondents in the present study were; fever (46.9%), sore throat (23.7%), skin problem (6.8%), UTI (9.8%), and headache (12.6%). 

Contrary to this, the respondents in an alternative study respond that antibiotics must not be used in cold (80.7%), fever (42.7%), flu 

(50.1%) and sore throat (55.1%) (Napolitano et al., 2013). The current findings revealed that specific education and enlightenment of 

university students could advance the rational usage of antibiotics; however, the knowledge does not always correlate with attitude. 

Interventional educational agendas and plans should be aimed at modifying behavior and practice about reducing irrational use. 

The community should comprehend the associated risks of abuse of antibiotics that might lead to AMR. 
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Limitation of study 

As convenience sampling method was used in this single-centered study, there were potentials for selection bias. The study 

outcomes were based on self-reported information that depended on the reliability and recall aptitudes of the students. 

 

5. CONCLUSION 

The outcomes revealed that the students have deficiencies in some essential knowledge aspects and have negative attitudes toward 

the appropriate antibiotics utilization. The results have successfully prepared a platform to identify the fallacy regarding the prudent 

use of antibiotics. Thus, a well-planned, structured, and organized educational program must be carried out to raise the 

community’s awareness on the detrimental consequences of the overuse and misuse of antibiotics. 
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