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Abstract

Objective: This study was aimed to assess public knowledge, belief 
and behavior towards antibiotics use in a general population in the 
Sultanate of Oman.
Methods: A 12-item self-administered questionnaire was 
distributed to 850 prospective participants by researchers using 
quota sampling in two governorates of Oman. The data obtained 
were evaluated to assess the responses to individual questions related 
to knowledge, belief and behavior of antibiotic use. Median score of 
the respondents was correlated with participant demographics and 
status on use of antibiotics.
Results: A total of 718 completed questionnaires were obtained 
giving a response rate of 85%. The median total score of the 
participants was 16 (Interquartile range: 6) out of a possible 
maximum score of 24. A moderate knowledge and behavior score 
was observed, while the belief score of the participants was low. A 
significant difference was observed in the median total score based 
on age group, educational qualification and employment status.
Conclusion: Antibiotics are frequently used by the public. An 
inappropriate belief on antibiotic related aspects was observed 
and inappropriate behavior was noticed, which are reflections of 
insufficient knowledge and wrong beliefs. Interventions must be put 
in place to educate the public on appropriate antibiotic use.

Keywords: Knowledge, Belief, Behavior; Antibiotics; Public; 
Oman.

Introduction

Appropriate use of antibiotics is essential to ensure treatment 
efficacy as well as to prevent resistance. Inappropriate use results 
from various factors and causes adverse effects including the 
emergence of resistance, adverse reactions, treatment failure, and 
waste of resources.1 Non-compliance with antibiotic treatment is 
a common phenomenon and this could definitely have an adverse 
impact on the success rate of treatment.2-5 The fact that antibiotics 

are commonly administered in response to community-acquired 
infections and most often in an outpatient setting is one of the 
contributing factors for antibiotic non-compliance.6

In a global patient survey of non-compliance with antibiotic 
therapy for acute community infections conducted by Pechere et al. 
on 4,514 adult respondents from 11 countries, it was reported that 
22% of participants admitted to non-compliance.7 There are many 
potential barriers to compliance.8 Studies conducted elsewhere 
have demonstrated inappropriate practices such as sharing of 
antibiotics,9,10 and the use of left over antibiotics.7,10 Also, the 
purchase of antibiotics without valid prescriptions is quite prevalent 
in many countries.11,12 At times, inappropriate use of these agents 
reaches an extent that reports from a study conducted in Jordan 
revealed that antibiotics were used as analgesics and good number 
of the public use them as a prophylactic agent against infections.10

The lack of knowledge of medication such as antibiotics 
may greatly influence the probability of misuse or compliance.9 
There have been reports of a general lack of knowledge of correct 
antibiotic use and a lack of public awareness on the basic principles 
of antibiotic use, as well as indication for therapy.13,14 There are also 
common misconceptions regarding the use of antibiotics, especially 
for common indications like upper respiratory tract infections 
(URTIs), as it is believed that the use of antibiotics results in quick 
recovery and prevents more serious illness.14-16 Inappropriate or 
unwanted prescribing of antibiotics by clinicians happens to a great 
extent because they perceive that the patients need them. Addressing 
the public or patients’ knowledge and belief on aspects of appropriate 
antibiotic usage could help break the chain of misconceptions and 
expectations of effectiveness of antibiotics against minor illnesses.17

Further education should focus on improving patients' 
understanding of antibiotic regimens.9 To initiate any sort of 
effective intervention, it is necessary to attain an understanding 
of the beliefs, knowledge and behavior pertaining to the use of 
antibiotics in a specific population. Several well documented studies 
have been conducted to do just that.7,9-17 Such studies focused on 
assessing the use of antibiotics in general or for specific diseases 
like upper respiratory tract infections (URTIs). The knowledge, 
belief and behavior of the public or patients are multifactorial 
and differ depending on the population or region. There are only 
a limited number of published studies in the Sultanate of Oman 
assessing medication compliance by patients,18 as well as the public’s 
knowledge and belief towards drug use, including antibiotics. The 
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situation is quite similar in the Middle East Region in terms of 
sufficient research and published literature.10,19

Hence, this study aims to assess public knowledge, belief and 
behavior of antibiotic use in two representative governorates out of 
the ten governorates in Oman. The findings from this study would 
be a useful addition to the existing literature on this subject and 
may provide useful data which could form the basis for educational 
campaigns on rational use of antibiotics, thus addressing any 
misconceptions among the public.

Methods

This study was based on a 12 item self-administered questionnaire 
developed for the stated objective. The questionnaire was designed 
based on previously conducted studies.7,9,14,17 It consisted of three 
subscales designed to assess the knowledge (4 questions), belief 
(3 questions) and behavior (5 questions) related to antibiotic use. 
Knowledge related questions were designed to evaluate the basic 
knowledge of participants; while the belief section focused on the 
respondents’ belief with regards to the use of leftover antibiotics 
and the need for compliance in relation to duration and dose; and 
the behavior section attempted to determine the behavior of the 
respondents towards compliance to duration of treatment course 
and dose regimen, as well as purchasing and sharing antibiotics 
with others. The responses were based on a 3 point Likert type 
scale which ranged from agree, disagree to unsure. This study was 
approved by the Institutional Research Committee, College of 
Pharmacy and Nursing, University of Nizwa, Sultanate of Oman.

Moreover, the questionnaire contained a component for 
obtaining information on the demographics, details on frequency of 
use of antibiotics in the past and status of antibiotic use over the last 
one year. The questionnaire was designed in English but was first 
translated into Arabic, and then further retranslated into English to 
ensure appropriate translation. It was solely prepared by one of the 
researchers, the content validity of the questionnaire was assessed 
by two other investigators (academic faculty at the department of 
pharmacy practice) who are content experts on the theme of the 
study. The assessment was more subjective in nature, relying on 
the comments of the members on the representation and clarity of 
items of the questionnaire under individual subscales, as well as the 
scoring system.

A pilot study was conducted on 30 participants to ensure 
appropriateness and comprehensiveness of the questionnaire 
among the prospective respondents. Since, no inherent difficulties 
in understanding and answering were reported by the respondents, 
the same questionnaire was used without any major modifications. 
A sample size of 600 was estimated with a confidence level of 99% 
and interval of 4 for an estimated Omani population size of 2.7 
million.20

The actual survey was conducted during a 2-month period from 
June to July 2011 among the general public in Al Batnah and Al 
Dakhliyah governorates; two representative governorates among the 
ten governorates in Oman. The general public in these regions were 

approached by a researcher using quota sampling for age and gender, 
followed by convenience sampling for participant enrolment. The 
inclusion criteria consisted of members of the public aged between 
18-60 years, who were neither healthcare professionals nor students 
from any medical/health related field. Additional criteria included 
participants who could understand the term antibiotic and had 
used an antibiotic at least three times in their lifetime. The study 
information sheet was given to the potential respondents followed 
by a verbal explanation. Signed informed consent was obtained upon 
agreeing to participate in the survey. Although the questionnaire was 
designed to be self administered, some of the questionnaires were in 
fact completed by the investigator for a few respondents who did 
not have a formal education. On average, the participants required 
15-20 minutes to complete the self-administered questionnaire.

The data from the completed questionnaires was evaluated for 
various parameters. The responses in the three sections (knowledge, 
belief and behavior) were assessed by estimating the percentage 
of each "agree, disagree and unsure" responses selected by the 
respondents. Further, the questions related to knowledge, belief 
and behavior were assessed using a scoring scheme with score of 
2, 1 and 0 for correct, unsure and incorrect responses, respectively. 
Accordingly, the median knowledge, belief and behavior score 
was estimated with a maximum possible score of 8, 6 and 10, 
respectively; and a minimum score of zero for all the categories. 
Moreover, the median total score based on responses to all three 
sections was estimated with a maximum possible score of 24 and 
a minimum score of zero. For quantitative representation, a score 
greater than 80% of the possible maximum score was considered as 
good, between 60-80 as moderate and less than 60% as poor. The 
median total score as well as the median score for knowledge, belief 
and behavior sections was compared based on the demographics of 
the respondents, frequency of antibiotic use in the past and status of 
antibiotic use in the past one year.

Statistical analysis was performed with SPSS (version 15) using 
the Mann-Whitney U test and Kruskal Wallis test for continuous 
variables depending on the number of comparative groups. 
Statistical significance was set at p<0.05.

Results

A total of 718 completed questionnaires were obtained from the 
distributed 850 questionnaires, giving a response rate of 85%. 
The characteristics of the respondents are presented in Table 1. 
Comparatively, there were a slightly higher percentage of females, 
and the respondents were mainly in the age group of 18-30 
years. A majority of the respondents were well educated, having 
obtained higher educational qualification (46%) and 44% were 
employed. Among the respondents, use of antibiotics was observed 
to be frequent with almost 30% of cases indicated having used an 
antibiotic more than 10 times in the past and 66% used antibiotics at 
least once in the past one year. Responses to questions assessing the 
knowledge, belief and behavior of the respondents are summarized 
in Table 2.
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Table 1: Participant demographics, other parameters, and median 
total score.

Parameter Total (%)
Total score 

(IQR)
p value

Age group (years)
18-30 325 (45) 16 (5) 0.003
31-45 264 (37) 16 (7)
46-60 129 (18) 14 (6)
Gender
Male 332 (46) 16 (6) 0.846
Female 386 (54) 16 (6)
Educational 
Qualification
No formal education 73 (11) 13 (6)
Primary school 49 (67) 16 (6)
Secondary school 43 (6) 14 (6) <0.001
Higher secondary 223 (31) 16 (5)
Higher education 330 (46) 16 (6)
Employment Status
Employed 319 (44) 16 (6)
Self employed 72 (10) 15 (6) 0.004
Not working 144 (20) 15 (6)
Student 183 (25) 15 (6)
Number of times 
antibiotic use in past
3-5 332 (46) 16 (6)
6-10 176 (25) 16 (6) 0.655
>10 210 (29) 15 (7)
Use in last 1 year
Yes 471 (66) 16 (6) 0.843
No 247 (35) 16 (6)
Governorate represented
Al Dakhliyah 400 16 (7) 0.044
Al Batnah 318 15 (6)

IQR: Inter quartile range

In terms of knowledge, a median score of 6 (IQR: 2) was 
obtained out of a maximum possible score of 8, which demonstrates 
moderate knowledge on antibiotic use related aspects. However, 
31% agreed with the statement that antibiotics are useful for all 
types of common cold and cough. Whilst a median belief score of 3 
(IQR: 2) out of a possible maximum score of 6 was obtained which 
demonstrates a low scoring for the belief related aspects. A minor 
percentage of the respondents believed antibiotic remaining after 
use could be stored and used again for similar symptoms without 
a doctor's instructions. Whereas, a median behavior score of 6 
(IQR: 3.25) was obtained from a possible maximum score of 10, 
which demonstrates a moderate score towards the lower end of the 
scale. The results revealed that the majority of respondents always 
completed the antibiotic course for the prescribed period by their 
doctors and 60% of reported of not having missed any of doses. 
However, approximately 40% shared antibiotics with someone else 
in their family or friends with similar symptoms and about half of 

all respondents stopped taking the antibiotic when the symptoms 
did not improve.

Table 2: Response to knowledge, belief, and behavior related 
questions.

Questions Agree
No.(%)

Disagree
No.(%)

Unsure
No.(%)

Knowledge 

1. Antibiotics are used for 
treating infection

390 (54) 230 (32) 98 (14)

2. Antibiotic are useful 
against all types of 
common cold and cough

280 (39) 346 (48) 92 (13)

3. Antibiotics could be 
purchased and taken 
without a doctor’s 
prescription

132 (18) 555 (77) 31 (4)

4. Missed doses can be 
taken with the next dose

117 (16) 494 (69) 107 (15)

Belief

1. Antibiotic remaining 
can be used again for 
similar symptoms 
without a doctor’s 
instructions

123 (17) 539 (75) 56 (8)

2. Can stop the antibiotic 
when fell better from the 
symptoms

378 (53) 300 (42)  40 (6)

3. Taking low-dose of 
antibiotics is better that 
not taking any dose

391 (54) 248 (35) 77 (11)

Behavior 

1. Always completed the 
antibiotic in the period 
describes by my doctor

472 (66) 215 (30) 31 (4)

2. Do not miss any of the 
doses while completing 
the course of antibiotic

434 (60) 209 (29) 75 (10)

3. I take the antibiotic 
directly from the 
pharmacists without a 
prescription from doctor

98 (14) 600 (84) 20 (3)

4. Do not share antibiotic 
with someone else in 
my family/friends with 
similar symptoms to 
mine

378 (53) 286 (40) 53 (7)

5. If the symptoms do 
not improve after taking 
antibiotic, stop taking it 
by self

261 (36) 384 (54) 73 (10)
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Table 3: Median knowledge, belief, and behavior score based on demographics and other parameters.

Demographic Parameters Knowledge 
score 

Median (IQR)

p value Belief score 
Median (IQR)

p value Behavior score 
Median (IQR)

p value

Age group (years)
18-30 6 (3) 3 (2) 7 (3)
31-45 6 (2) 0.001 3 (3) 0.104 8 (4) 0.209
46-60 5 (2) 3 (2) 6 (4)
Gender
Male 6 (2) 0.192 3 (2) 0.442 7 (3) 0.798
Female 6 (2) 3 (2) 7 (5)
Educational Qualification
No education 5 (2) 2 (2) 6 (4)
Primary school 6 (2) 0.001 2 (2) 0.001 8 (4) 0.047
Secondary school 5 (2) 2 (2) 7 (4)
Higher secondary 6 (3) 3 (2) 7 (4)
Higher education 6 (3) 4 (3) 7 (5)
Employment Status
Employed 6 (2) 4 (3) 8 (5)
Self employed 6 (2) 0.763 2 (1) <0.001 6 (4) 0.323
Not working 6 (2) 2 (2) 7 (3)
Student 6 (3) 2 (2) 7 (4)
Number of times antibiotic use in past
3-5 6 (2) 3 (2) 7 (4)
6-10 6 (2) 0.615 3 (2) 0.540 7 (4) 0.750
>10 6 (2) 3 (2) 7 (4)
Use in last 1 year
Yes 6 (2) 0.688 3 (2) 0.878 7 (4) 0.338
No 6 (2) 3 (2) 8 (4)
Governorate represented
Al Dakhliyah 6 (2) 0.495 3 (3) 0.464 8 (4) 0.047
Al Batnah 6 (2) 3 (2) 6 (3)

IQR: Inter quartile range

Tables 1 and 3 present the relationship between the median 
scores and characteristics of the participants. The median total 
score based on the responses to all the questions was 15 (IQR: 
6) out of a possible maximum score of 24, which demonstrates a 
moderate score. Upon evaluation of the difference in the median 
total score based on demographics of the participants, no significant 
difference was observed based on gender, but there was a significant 
difference in terms of age group (p=0.003), educational qualification 
(p<0.001), and employment status (p=0.004), as shown in Table 1. 
Participants comprising the 46-60 age group obtained a lower score 
and those who were employed obtained a higher score compared to 
other groups.

The median total score did not differ in terms of the frequency 
of use of antibiotics in the past and status of using antibiotics in the 
recent past. However, a significant difference was observed between 
the total score and the governorate the participants represented 
(p=0.044). Also, there was a significant difference observed in 
the knowledge score with respect to age group (p=0.001) and 
educational qualification (p=0.001); while the belief score differed 

in terms of educational qualification (p=0.001) and employment 
status (p<0.001). However, no significant difference was apparent 
in the behavior score, except in terms of educational qualification 
(p=0.047) and the governorate the participants represented 
(p=0.047).

Discussion

Inappropriate antibiotic use can have adverse consequences at 
various levels. Knowledge and belief of patients on drug related 
issues can greatly influence the way drugs such as antibiotics are 
used. Assessment of public use of such drug may provide valuable 
information which could help towards developing interventions 
targeting to improve the use of antibiotics. As reported by the 
participants, the use of antibiotics was quite frequent with the 
majority having used antibiotics at least once in the recent past. The 
frequency reported in the current study was higher than the frequency 
reported by Cunney et al. where only 40% of the respondents had 
reportedly taken antibiotics in the previous 12 months.21

Oman Medical Journal (2013) Vol. 28, No. 5:324-330
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In terms of knowledge, it was discouraging to note that a good 
percentage of the participants were unaware of the indications for 
use of their medications, similar to the results of a study conducted 
in North Dakota where only 52% were aware that antibiotics are 
used to treat bacterial infections.22 Furthermore, even though 48% 
disagreed to the statement that "antibiotics could be used for all 
types of common cold and cough", 39% thought antibiotics could 
be used irrespective of the cause or type. In the studies conducted 
elsewhere, a good percentage of participants similarly reported that 
antibiotics work effectively against most colds and coughs.10,14,17 
This demonstrates the need for appropriate public education on 
the purpose and action of antibiotics. Although, the majority 
of respondents seemed to be aware that antibiotics cannot be 
purchased without a doctor’s prescription, it was noted that 18% 
thought that they could still do so. In the study conducted by 
Cunney et al. in Ireland, 14% of respondents were reported to even 
consider using antibiotics without prescriptions for themselves.21 
In the current study, the median knowledge score of 6 (IQR: 2) 
obtained demonstrates a moderate knowledge of antibiotic use 
related aspects; thus indicating that there is room for improving 
the participants’ knowledge of antibiotic use through educational 
interventions and appropriate communication by healthcare 
professionals during prescribing, dispensing and follow-up.

Whilst the belief of some of the study participants that "leftover 
antibiotics could be stored and used again for the same symptoms 
without the doctor’s prescription" may result in irrational and 
irresponsible use of antibiotics which could affect the patient’s 
disease condition, contribute to bacterial resistance and sometimes 
result in usage of expired drugs. In the global survey conducted by 
Pechere et al. a higher rate of wrong belief among the public was 
reported with 62% believing that leftover antibiotics can be saved 
and used again.7 Also, a study conducted in the United Kingdom 
(UK) also identified good number of respondents reported to have 
kept antibiotics for future use.17 In the current study, over half of 
the respondents believed antibiotics could be stopped once they feel 
better from the symptoms; while again the study conducted in the 
UK, 65% reported not having finished antibiotic course because 
they felt better or forgot to take them.17 The participants in the 
present study had a low belief score, thus it is evident that the public 
hold inappropriate beliefs with respect to antibiotic use which could 
adversely affect the way they are used. Public education is the best 
way to overcome such incorrect beliefs. It is reasonable to call for 
strict regulatory control to ensure that antibiotics are not dispensed 
by pharmacists without a prescription.

On the other hand, there was a significant percentage of the 
respondents who were not able to comply with the prescribed 
antibiotic regimen in our study. Even though Kardas et al.6 reported 
40% of patients not adhering to antibiotic treatment, in the study 
conducted in UK, only 11% reported not having finished their 
last antibiotic course as prescribed.17 The results of our study 
demonstrates the need for healthcare professionals, physicians and 
pharmacists to take appropriate steps towards proper counselling to 
ensure patient compliance with antibiotic regimen.

While the majority of participants in the current study did 
not obtain antibiotics directly from the pharmacist without a 
doctor’s prescription, a minor percentage admitted to such practice. 
In contrast, a study conducted in Ghana revealed that 72% of 
the respondents had purchased antibiotics without a doctor’s 
prescription.11 Though the gravity of this inappropriate behavior 
is less common among the Omani public, it depicts the need for 
creating public awareness that antibiotics are in fact not non-
prescription medications. Approximately half of the respondents 
in the study conducted in Jordan declared having used antibiotics 
as a prophylaxis for infection without doctors’ advice.10 In another 
study conducted on parents in the Middle East region of Al-
Ain, 21% had given their children antibiotics without a doctor’s 
prescription and shared antibiotics among their children.19 A good 
percentage of the respondents in the current study in Oman were 
reported of exhibiting the unhealthy practice of sharing antibiotics 
with other members of family or friends, which could result in 
misuse of antibiotics; this discouraging phenomenon requires 
special attention. Kandakai et al. revealed in their study that 33% of 
males and 18% of females shared antibiotic with someone else.9 In 
addition, the Jordanian study reported over half of their respondents 
using antibiotics based on a relative’s advice.10

A behavior score towards the lower end of moderate level 
observed in the current study is in effect a reflection of the impact 
of the respondents’ knowledge and belief on antibiotic use; 
improvement of both factors would therefore result in improved 
practice and rational use.

The findings from this study revealed a moderate median total 
score based on the responses to all the questions. Although no 
significant difference was observed based on gender; there was a 
significant difference in terms of age group, educational qualification, 
employment status and the governorate which the participants 
represented. In previous studies, females exhibited better use of 
antibiotics and compliance with a lower rate of inappropriate 
behavior of sharing antibiotics compared to males.9 While Pechere 
et al. reported a negative correlation between admitted non 
compliance with antibiotics and age.7 In addition, Kandakai et al. 
found respondents with high school education consumed the entire 
prescribed antibiotic regimen more often than respondents with less 
than high school education as well as those with college education.9 
Moreover, the study conducted in Al-Ain was able to demonstrate 
that knowledge score increased with increasing age and educational 
level.19

In contrast to the regular expectation that more frequent use 
would result in better knowledge, belief and behavior; no significant 
difference was observed in our study population. In general, it could 
be implied that educational qualification of the participants had a 
significant impact on the individual aspects of knowledge, belief 
and behavior. This clearly indicates that educational interventions 
would be one of the best methods to employ in order to improve 
and promote rational use of antibiotics. In the study conducted in 
Al-Ain, participants who received information about antibiotics 
had exhibited a higher behavior score.19
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Improving the use of antibiotics with active participation from 
the patients involves a multidirectional and multidisciplinary 
approach. There have been various efforts to improve antibiotic use 
by imparting education to the public.23-28 It has been reported that 
such campaigns may be useful in improving patient education on 
the use of antibiotics.23,26-28 While other studies have not shown any 
benefit from such campaigns.24,25 Different approaches for different 
countries might be warranted because of the heterogeneity of various 
factors. Identifying the specific barriers for individual patients and 
addressing them through education, communication and patient 
engagement might be required.29,30 Educational campaigns targeting 
healthcare professionals at rationalizing antibiotic use, how to deal 
with patient expectations and pressure are equally important. It 
would be ideal to initiate such programs within a multidisciplinary 
framework including doctors, pharmacists, social scientists, 
government agencies and non-profit organizations.31,32

Our study did have some limitations however. The participants 
above the age of 60 were excluded since the questionnaire was 
designed to be self-administered and we expected there to be 
more illiterates in this particular age group; hence, there is no 
representation pertaining to that age group. Also, since age and 
gender were the only parameters considered for quota sampling 
and not educational qualification, there was an unexpectedly high 
proportion of participants with higher educational qualification 
compared to other groups; which might have had an impact on the 
study findings. Recall bias might have influenced the responses to 
the question on "number of times antibiotic used in past" as would 
be logically expected. Furthermore, the questionnaire was completed 
by the investigator in a few cases where the respondents had no 
formal education. Another important aspect is the fact that the data 
obtained represents only two out of 10 governorates in Oman, while 
there might be some degree of cultural differences and differences in 
the level of education between the populations occupying different 
regions of Oman. However, since the public health related policies, 
healthcare delivered and public campaigns work hand in hand in all 
regions, the generalization still stands. Nonetheless, a nationwide 
study with representation from individual regions which would 
be more of an ideal representation of the entire population of the 
country should be planned.

Conclusion

The results of the survey demonstrate that antibiotics are frequently 
used. But while some of the findings are quite encouraging, the 
median knowledge score of the participants was moderate, thus 
indicating that there is ample room for improvement of the public’s 
knowledge of appropriate antibiotic use. Practice of procuring 
and using antibiotics without a prescription warrants the need for 
strict regulatory enforcement among pharmacies on dispensing 
antibiotics, along with public education to avoid antibiotic misuse. 
While inappropriate beliefs of antibiotic related aspects were 
generally observed which need to be addressed through public 
educational interventions. Also, the low behavior score observed 

in the study was a reflection of insufficient knowledge and 
inappropriate belief among the public. A significant difference in the 
score based on respondent demographics was observed for certain 
characteristics of the respondents. Thus, appropriate educational 
interventions should be designed to reach and educate the public 
on such important issues taking into account the cultural and 
social context in which the beliefs and practices have developed. 
Patients as well as healthcare professionals have a major role to 
play in attaining rational antibiotic use. Various methods including 
media, public education programs and appropriate education from 
healthcare professionals could be practiced in order to realize this 
important objective.
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