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Abstract
Antibiotic use and its linked to antibiotic resistance has become a great public 

concern. Antibiotic-resistant infections resulted from abuse of antibiotics have 
causedsubstantial morbidity and mortality worldwide. This problem is so serious that it 
threatens the achievements of modern medicines. Poor knowledge and attitude 
amonggeneral public has served as a barrier to appropriate antibiotics utilisation. This 
study aimed to determine public’s knowledge, attitude towards antibiotic use and 
pattern of self-medication with antibiotic’s (SMA) practice in AlorSetar, Kedah. This 
study also aimed to determine the correlation between knowledge and attitude as well 
as to study the level of knowledge and attitude among different demographic 
background. A guided self-administered questionnaire was used in this study. The 
questionnaire composed of 4 parts; demographic data, knowledge about antibiotic, 
attitude towards antibiotics use and SMA practice. This cross-sectional study in AlorSetar, 
Kedah, included 394 respondents sampled via convenient sampling method. The 
proportions of male and female respondents in this study were 47.2% and 52.8% 
respectively. More than half of the respondents were of Malay ethnic background 
(59.4%). Half of the respondents were found to practice SMA and it was found that 
major source of antibiotics supply intended for SMA was generally obtained from 
communitypharmacies. This study showedthat the respondents had an overall poor 
knowledge towards antibiotics (mean score = 42.22 ± 20.48). The level of knowledge 
among different education level, monthly income and healthcare related work were 
statistically significant (p<0.001). Respondents also have poor to moderate attitude 
towards antibiotics use (mean score = 61.44 ± 14.02). There was a notable difference in 
the attitude score between different education level, employment status, monthly 
income and healthcare related work (p < 0.001). Moreover, a positive correlation was 
also observed between knowledge on antibiotics and attitude towards antibiotic use 
(r =0.532, p < 0.001). This study concluded that overall public in AlorSetar was prevalent 
in SMA practice. Generally, public in AlorSetar had poor knowledge and moderate 
attitude towards antibiotics use. Further similar study can be done by involving relatively 
a larger population to provide a better picture of knowledge and attitude of Malaysian 
public towards antibiotics use.
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Introduction
Antibiotics and similar drugs, together termed as 

antimicrobial agents, have been utilized over 70 years to treat 
infectious diseases. Since the 1940s, antimicrobial agents 
have notably reduced morbidity and mortality from infectious 
diseases. However, the rapid emergence of antibiotic 
resistance has constituted a major health problem globally 
[1]. Previous study has demonstrated that there was an 
association between antibiotic resistance and 2-fold increased 
morbidity and mortality [2].

According to the Malaysian Statistics on Medicine 
(MSOM) 2009 and 2010, antibiotics remain the major 
prescribed anti-infective agents by both public and private 
health-care sectors with 15.4895 defined daily dose 
(DDD)/1,000 population/day in year 2010 [3]. Antibiotics are 
the most commonly prescribed drugs, but are often misused 
and potentially may contribute to antimicrobial resistance [4].

In the United States, 262.5 million courses of antibiotics 
are prescribed in the outpatient setting corresponding to 
more than 5 prescriptions written each year for every 6 people 
[5]. A study done by Ab Rahman et al. [6] reported a high level 
of antibiotic prescribing among Malaysian primary healthcare 
clinics in which at least 1 of 5 encounters derived from 
prescription of an antibiotic. In Malaysia, antibiotic prescribing 
in private clinics is contributed to 87.0% of the total antibiotics 
prescribed in primary health care system.

Antibiotic can lose its ability to effectively control or kill 
bacterial growth. This situation occurs when bacteria have 
slowly adapted to the antibiotic, a situation known as 
antibiotic resistance. In 2011, the WHO has set the theme for 
World Health Day as ‘Combat Antimicrobial Resistance: No 
Action Today, No Cure Tomorrow’. This indicates a serious 
global antibiotic abuse crisis which needs to be addressed 
promptly [7]. The escalation of antibiotic resistance 
progressively posed a substantial threat to global public 
health. If this issue left unattended, antibiotic resistance could 
cast the world back into the dark ages of medicines in which 
invasive surgeries were impossible and people routinely die 
from simple bacterial infections. Thus, it is crucial to develop 
new strategies to minimize antibiotic resistance.

Antimicrobial Resistance Global Report on Surveillance 
2014 reported that common bacteria (for example, Escherichia 
coli, Staphylococcus aureus and Klebsiellapneumonia) are 
recognized for their remarkable resistance multinational. 
Such condition can lead to common healthcare associated 
and community-acquired infections [4]. While in healthcare 
setting, the concurrence of high antibiotic consumption, 
critically ill patients and a rising influx of pathogenic species 
have consistently nurture the growth of resistance [8]. Thus, 
great attention to infection control practice remains of 
paramount importance in preventing the propagation of 
multidrug resistance in hospitals worldwide.

Self-medication is the selection and use of medicines by 
individuals to treat self-recognised illnesses or symptoms 
without consulting a medical doctor [4]. Self-medication 

practice has been reported as being on the rise internationally 
[9]. Patients who practice SMA are often unaware of the 
potential consequences such as development of antimicrobial 
resistance, adverse effects, or aggravation the symptoms 
[10,11]. Additionally, self-medicating individuals do not 
obtain pertinent information regarding medications’ side 
effects and dosing instructions [12,13]. These situations are 
believed to arise from patients often obtain medication advice 
from incompetent personnel, family and friends [14]. In these 
cases, self-medication may lead to antibiotic overuse, poor 
adherence to regimens and irrational use of antibiotic.

Generally, SMA practice has linked to several risks for the 
self-medicated patient [15]. SMA constitute a major form of 
irrational use of medicines and can cause important risks such 
as antibiotic resistance, treatment failures, drug toxicity, 
increase in treatment cost, prolonged duration of 
hospitalization and increase in morbidity [16,17].

Substantial global evidence has proven that the general 
community has responsibility in the increase and spread of 
antibiotic resistance. The WHO urged member countries to 
initiate educational interventions for patients and the general 
population aimed at rationalizing the use of antibiotic to 
combat resistance. Thus, enhancing the public knowledge 
and improving their attitude towards antibiotic use will be a 
crucial early plan to maintain antibiotic effectiveness [7]. 
Understanding public knowledge and attitude towards 
antibiotic usage will aid for planning and establishing 
strategies for local health education purposes, and 
intervention tools to change the practices of clinicians, 
patients and the public.

Materials and Methods
Study Design

A cross-sectional survey was conducted from August to 
September 2016 in AlorSetar, Kedah. A total 394 respondents 
were sampled via convenient sampling using a validated 
guided self-administered questionnaire. The questionnaire 
used in this study was adopted from previous studies [18,19]. 
The questionnaire was originally developed in English, which 
was then translated into Malay language. This is because 
Malay language is the national language of Malaysia and 
majority of Malaysians could read, speak and write in Malay 
language. 

The study tools were pre-tested (pilot test) on 20 
respondents in public areas before the actual research was 
conducted to ensure that the tools were reliable, appropriate 
and capable to generate intended results. The validity and 
reliability of the questionnaire were evaluated in a pilot study. 
Minor modifications have been made from the pilot test 
responds to improve the questionnaire presentation, clarity 
and congruency of meaning. The questionnaire consisted of 4 
main sections assessing the demographic data of respondents, 
knowledge, attitude and self-medication practices toward 
antibiotic amongst general public.
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Knowledge of respondents on antibiotic was assessed by 14 
questions. Areas assessed pertained to the role of antibiotics, 
identification of antibiotics, dangers of antibiotics, and 
completion of treatment course. Respondents were requested 
to choose among 3 options provided which are ‘Yes’, ‘No’ or 
‘Not Sure’. The antibiotic knowledge score was calculated as a 
continuous variable by summing the respondent’s number of 
correct responses to 14 statements. Every correct answer was 
coded as 1 score and uncertain or wrong answer was coded as 0 
score [19]. The accumulated knowledge score was converted 
into percentage and categorized into 3 levels indicated by poor 
(<50%), moderate (50%-70%) and good (>70%) [20].

The section that assessed respondents’ attitude toward 
antibiotic use was consisted of 8 statements. Respondents 
will rate the statements on a 5-point Likert scale where 0 
means “Not Sure”, 1 means “Strongly Disagree”, 2 means 
“Disagree”, 3 means “Agree” and 4 means “Strongly Agree”. 
Reverse scoring was used for the negative attitude statement 
(statement 1 to 6). The total score will sum up, with a maximum 
obtainable score of 32 for each respondent [21]. The total 
attitude score was converted into percentage and categorized 
into 3 levels indicated by poor attitude (< 60%), moderate 
attitude (60%-80%) and good attitude (> 80%) [22].

Meanwhile, SMA practice among respondents was 
assessed by 6 questions: 1 filter question, 1 close-ended 
question and 4 multiple choice questions. A filter question 
such as “Have you ever treated yourself with antibiotic without 
consulting physician?” was included in this section in order to 
determine if the respondents are qualified or experienced 
enough to answer the subsequent questions. Those who 
answered “yes” to this question were defined as they practice 
self-medication and required to continue answering the more 
specific questions about SMA.

Statistical Analysis
The data collected from respondents was analysed by using 

Statistical Package for Social Sciences (SPSS) version 20 for 
Windows. The level of significance was set as p < 0.05. Throughout 
data analyses, normality of continuous data was determined. It 
was run on score of knowledge and attitude (continuous data) to 
determine whether parametric or non-parametric test was to be 
used for the study analysis with demographic data. Continuous 
data was expressed as mean and standard deviation (parametric 
test). Categorical data was expressed as frequency and 
percentage. Continuous data with normal distribution was 
analysed by using independent t-test, one-way ANOVA or 
Pearson’s correlation test accordingly.

Results
A total 394 respondents participated in this study (Table 

1). Of these, half of the respondents were females. The 
respondent’s age ranged was from 18 to 77 years old with the 
mean age of 34.65 ± 13.58. Most of them were 18 - 30 years 
old and the lowest proportion age group was those 
respondents aged more than 61 years old. Malay respondents 
accounted for ~ 60.0% of all respondents. This was followed 

by Chinese with 38.1%, and Indian and other races made for 
< 3% of the respondents. With regard to their education level, 
most of them had only completed secondary school, while 
minority had a lower education level. More than 70.0% of 
respondents had a job. One-third of respondents with 
monthly income of RM 1,000 to RM 2,000 participated in this 
study. On the other hand, there were about 10.0% of 
respondents’ occupations or study was related to healthcare 
had involved in this study.

A total of 197 respondents were reported utilize antibiotic 
without consulting medical doctor in the last 12 months. This 
equates to an overall 50.0% of the respondents practiced 
SMA. The main reason for the SMA practice by our participants 
was most of them (46.8%) regarded their diseases were simple 
and not necessitate seeing a doctor. Additionally, there was 
wide variety of illnesses that have been treated by SMA. 
However, fever was the most common condition among all 
the diseases which contributes to a total 40.0%. Surprisingly, 
in this study, community pharmacies were found to be the 
dominant source in supply of antibiotics which were used for 
self-medication (65.0%).

This study showed the knowledge of respondents towards 
antibiotic was poor (42.22 ± 20.48). A statistically significant 
difference was observed between level of knowledge and 
demographic data of respondents in term of highest 
education level, monthly household income and healthcare 
related work (Table 2). 

For the attitude, the study populations have poor to 
moderateattitude towards antibiotic use (61.44 ± 14.02). 
Besides, there was a difference in the attitude score between 
different education level, employment status, monthly income 
and healthcare related work (p < 0.001). Among all variables, 
this study showed that the knowledge on antibiotic and 
attitude towards antibiotic use positively correlated with each 
other (Table 3). 

Table 1. Demographic data of respondents (n = 394)

Characteristic Frequency,%

Gender Male
Female

186, 47.2
208, 52.8

Ethnicity
Malay
Chinese
Indian
Others

234, 59.4
150, 38.1
7, 1.8
3, 0.8

Age

18 – 30
31 – 40
41 – 50
51 – 60
≥ 61

210, 53.3
57, 14.5
60. 15.2
51, 12.9
16, 4.1

Education Level
Primary School
Secondary School
College/University

38, 9.7
188, 47.7
168, 42.6

Employment Status
Employed 
Unemployed
Student

301, 76.4
43, 10.9
50, 12.7

Monthly Income

None
< RM1000
RM 1000 – RM 2000
RM 2001 – RM 4000
> RM 4000

87, 22.1
63, 16.0
130, 33.0
84, 21.3
30, 7.6

Healthcare related work Yes
No

37, 9.4
357, 90.6
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Table 2. Difference in knowledge scores between different 
demographic data of the respondents (n = 394)

Demographic
Score of Knowledge (%)
(Mean + SD) p value

Gender
Male
Female

41.74 + 19.26 
42.65 + 21.56 0.661a

Ethnicity
Malay
Non - Malay

41.33 + 20.34
43.53 + 20.69

0.297a

Age (in years)
≤ 30
>30

42.61 + 21.68
41.77 + 19.08 0.682a

Highest Education Level
Primary School or lower
Secondary School
College/University

28.20 + 14.66
38.15 + 17.36
49.96 + 21.88

<0.001b*

Employment Status
Employed 
Unemployed

42.34 + 20.82
41.86 + 19.44

0.845a

Healthcare-related work
Yes
No 

66.99 + 25.94
39.66 + 18.02

<0.001a*

Monthly Income
< RM 2,000
RM 2,001 – RM 4,000
> RM 4,000

38.16 + 19.06
48.89 + 19.44
61.43 + 20.94

<0.001b*

aIndependent t-test (2-tailed) b One-way ANOVA
p< 0.05 for level of significance

Table 3. Difference in attitude scores between different 
demographic data of the respondents (n = 394)

Demographic Scores of Attitude (%)
(Mean + SD) p value

Gender
Male
Female

61.49 + 15.80
61.38 + 16.24

0.949a

Ethnicity
Malay
Non - Malay

60.92 + 15.81
62.18 + 16.34

0.443a

Age (in years)
≤ 30
>30

61.49 + 15.91
61.38 + 16.18

0.946a

Highest Education Level 
Primary School or lower
Secondary School
College/University

49.18 + 20.49
61.05 + 13.76
64.64 + 19.53

<0.001b*

Employment Status
Employed 
Unemployed

62.72 + 15.28
57.29 + 17.65

0.004a*

Healthcare-related work
Yes
No

73.73 + 17.44
60.16 + 15.33

<0.001a*

Monthly Income
< RM 2000
RM 2001 – RM 4000
> RM 4000

58.68 + 15.75
66.29 + 14.61
73.54 + 13.58

0.001b*

aIndependent t-test (2-tailed) b One-way ANOVA
p< 0.05 for level of significance

Discussion
SMA results in this study show consistency with a study 

conducted in Pakistan, which hasconfirmed high rates of SMA 
practice around 51.0% [23]. In spite of that, percentage of 
respondents practice SMA in this study is much higher as 
compared to other developed countries of the world [24]. The 
main reason of SMA was similar to a finding by Kumar et al. 
[25] in which most of the respondents refuse to consult doctor 

because the disease is mild. The findings of our study supports 
the statement that in developing countries, antibiotics are 
viewed as wonder drugs capable of treating a wide variety of 
illnesses ranging from pain to gastrointestinal problems [26]. 
The disease conditions requiring respondents to practice 
SMA is finding was consistent with the previous study done in 
Nepal [27]. Meanwhile, community pharmaciesremain as the 
dominant source of supply of antibiotic for SMA might due to 
profit oriented nature of service delivery in this sector and 
inadequate supervision [28]. 

Poor knowledge on antibiotic in this study was supported 
by a study done in Lithuania, which concluded that public had 
poor knowledge on antibiotic. However, majority of them 
were familiar with adverse drug reactions (ADRs) caused by 
antibiotic [29]. Another study conducted by Desai et al. [30] 
have shown that most of the public were unaware about the 
possible detrimental health consequences of antibiotic 
resistance. 

Females were shown to have a relatively higher knowledge 
towards antibiotic as compared to males. Different finding 
was showed by a previous study in Shah Alam, Malaysia, 
where the study reported that there was a difference 
statistically between different genders where females were 
much more knowledgeable about antibiotic than males [31].
Inconsistent finding in both studies may due to difference in 
geographical areas and different degrees of exposure to 
healthcare information.

Result in this study showed that there was no difference 
between the levels of knowledge with age of respondent. In 
contrast, study in Oman showed that there was a difference 
between age group and the level of knowledge [32].
Meanwhile, study conducted by Tenaiji et al. [33] was able to 
demonstrate that level of knowledge increase with age, owing 
to they have greater lifetime experience with illnesses and 
medication management [34].

Level of knowledge did not differ among ethnicity of 
respondents. Evidence showed that antibiotic knowledge and 
perceptions can be affected by ethnicity and culture [35]. A 
local study done by Oh et al. [19] also showed knowledge on 
antibiotic were highest among Chinese, followed by Indian 
and Malay. However, since the ethnicity distribution is not 
equally distributed thus it cannot exactly represent the 
knowledge level among different races on antibiotic.

Education level among respondents in this study has 
shown to have important factor that influenced the level of 
knowledge. Better knowledge on antibiotic was associated 
with higher education level. The results were consistent with 
previous studies on the association between antibiotic 
knowledge and education level [36]. Higher education was 
associated with accurate knowledge of antibiotic [37]. This 
could be due to respondents with higher education able to 
understand the educational messages.

Apart from that, respondents who were employed 
showed higher knowledge than unemployed respondents. 
Study showed unemployed parents had a lower likelihood of 
getting a good score in all the outcomes considered, if 
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compared with employed parents. Inconsistency in the results 
may have resulted from different target populations.

Meanwhile, the differences between level of knowledge 
and monthly household income were statistically significant, 
which explained knowledge on antibiotic somewhat affected 
by monthly household income. There was a similar study 
found that the knowledge on antibiotic were associated with 
the income [38]. Due to lack of knowledge, general public 
with lower income was not aware of dangers associated with 
antibiotic misuse [10].

Results from this study shows that respondents who work 
or study in a healthcare related field were found to be more 
knowledgeable than those who did not work or study in a 
healthcare related field. This finding was parallel with a study 
done in Kuwait which found an association between level of 
knowledge and healthcare related work or study [21]. 
According to Huang et al. [39], healthcare personnel represent 
a highly educated group of medical team, their knowledge in 
relation to antibiotic can greatly impact on antibiotic-related 
issues in the future. 

Most of respondents had poor to moderate attitude 
towards antibiotic use in this study, which showed lacking of 
good attitude among respondents. In contrast, study done by 
Abubakar et al. [40] reported overall Nigerian postgraduates 
students show positive attitude towards medications use. This 
study found that, more than half of the respondents expect 
medical doctor to prescribed antibiotic when they suffered 
from common cold. In parallel with another study done by 
Shehadeh et al. [41] in Jordan, most of the respondents 
demand for antibiotic prescription from physicians to treat 
common cold symptoms. In this aspect, public’s attitude 
greatly influenced the prescribing pattern of doctors. Hence, 
medical doctors prescribing pattern could contribute a major 
impact on antibiotic usage. According to Zyoud et al. [42], 
good public attitude toward antibiotic is an important factor 
in rational antibiotic use and therefore minimizing 
development of antibiotic resistance. Thus, healthcare 
professional play a crucial role to extensively counsel their 
patients in order to raise the awareness in importance of a 
correct antibiotic consumptions [43].

Gender has been found to be one of the most important 
factors influencing health-related behaviours [44]. Attitude on 
antibiotic use among males were shown to be better than 
females but it was not statistically significant. Parallel finding 
was demonstrated by a study that assessed public knowledge 
and attitude towards antibiotic usage in Penang, Malaysia. 
Consistency finding in both of these studies might due to 
similar respondents baseline characteristics as both involved 
more female than male and those with age 18 years old and 
above. Previous study found that women were more 
frequently to have poor attitude towards medication than 
men and is reasonable to assume that poor attitude towards 
medication associated with poor adherence [44].

In this study, respondents aged 30 and below were shown 
to have better attitude towards antibiotic use. A study 
conducted by Siddharth et al. [45] also reported that attitude 

scores vary across different age groups. A study in Saudi Arab 
also found that younger age was associated with poor attitude 
on medication [46]. This situation could lead to the improper 
utilization of medications which in turn may lead to serious 
repercussions. Moreover, attitude towards medicines 
duringyoung age may affect the appropriate use of medications 
later in adulthood. 

There was no difference in the level of attitude between 
ethnic groups. In contrast to a study done in Putrajaya, Malaysia 
showed that there were differences between attitude and 
ethnicity and it was statistically significant [47]. Inconsistency in 
this findings may due to the target populations were not the 
same in which the study done by K.K & C.C [47] was conducted 
among populations that attended local hospital. According to 
Grigoryan et al. [48], ethnic and cultural are one of the factor 
that can affects levels of public attitude concerning antibiotic 
use and awareness of antibiotic resistance. 

Education plays a remarkable role in changing one’s 
attitude on abuse of prescription drug [49]. Furthermore, 
educated respondents were more likely to seek preventive 
and curative care and concern on the health-related issues 
that could possibly give harm or disadvantages to their health. 
Among all the others, respondents that have higher education 
level were likely to have more positive attitude. This is parallel 
with the study done in Kuwait which had discovered that 
respondents with higher education found to express more 
positive attitude towards antibiotic use [21].

Employment status can influence attitude towards 
antibiotic use. This finding was further supported by a 
previous study that concerned with knowledge and attitude 
on antibiotic among public [47]. The study had concluded 
that there were differences between attitude and different 
employment status. The consistent in findings may due to 
sufficiently similar respondent background characteristic as 
both studies were conducted in Peninsular Malaysia. 

Income is the key determinant to access to healthcare. 
Result from this study shows among all the different income 
group, respondents who have monthly income more than RM 
4,000 have better attitude on antibiotic use and the differences 
were statistically significant. Similar finding was found in a study 
conducted in Thailand which the attitude toward antibiotic use 
have a strong association with monthly income [50]. Increase in 
wealth promotes utilisation of healthcare services provided by 
government. Poverty caused limited access to healthcare 
resources and thus those with low household income showed 
poor attitude on to antibiotic use [51].

Healthcare providers can play an important role in 
controlling antibiotic resistance, such as improving patients’ 
attitude towards antibiotic use. Those respondents who work 
or study in healthcare related field have better attitude. This 
result contradicts with a study done in a Southern India 
teaching hospital, whereby the medical students which are 
the future healthcare provider were found to have casual 
attitude towards antibiotic use. Study found that 50% of 
antibiotic prescription by medical doctors is potentially 
inappropriate [43]. 
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Meanwhile, this study shows that the knowledge on 
antibiotic and attitude towards antibiotic use positively 
correlated with each other. The findings were similar with few 
studies which concluded that there was positive correlation 
between knowledge and attitude towards antibiotic use 
[19,47]. Consistency of the results might due to the same 
target population and all the studies were conducted in 
Peninsular Malaysia. Therefore, in order for public to have 
good attitude towards antibiotic use, they must be adequately 
educated on knowledge of antibiotic.

Conclusion
This study found that SMA practice among respondents 

was prevalent. The SMA rates were considered high in this 
study as compared to other countries. The main reason of 
SMA practice was due to the public perceived their conditions 
as simple illness. Generally, this study demonstrated poor 
knowledge and moderate attitude towards antibiotic use 
among study population. In addition, the higher level of 
knowledge, the better attitude towards antibiotic use among 
respondents. Hence, it is essential to reinforce the importance 
of public knowledge on antibiotic.
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