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ABSTRACT

الحيوية  المضادات  وممارسات  ومواقف  معارف  تقييم  الأهداف: 
الذين يعيشون  واستخدامها وإساءة استخدامها بين البالغين   )ABs(

في الرياض، المملكة العربية السعودية.

الطريقة: في هذه الدراسة المستعرضة، تم توزيع استبيان تدار ذاتياً 
على المشاركين من مارس 2016م إلى يناير 2017م في قسم العيادات 
الأسنان،  طب  ومستشفى  خالد  الملك  جامعة  بمستشفى  الخارجية 
السعودية .وقد قسم  العربية  المملكة  الرياض،  الملك سعود،  جامعة 
الاستبيان إلى 4 أقسام .واستفسر الجزء الأول والثاني عن التفاصيل 
الديموغرافية والمعرفة حول الاستخدام الآمن لل أبس .القسم الثالث 
موقف  بشأن  السؤال  استكشاف  الرابع  والقسم  أبس  ممارسة  تقييم 
المشاركين نحو استخدام القيمة المطلقة .تم تسليم الاستبيانات يدوياً 
إلى المستجيبين في قسم العيادات الخارجية باستخدام أخذ العينات 
باستخدام  الوصفية  للتدابير  الإحصائي  التحليل  تقديم  الملائمة .تم 

توزيعات التردد والنسب المئوية.

معدل  استبيانات)   1966 مجموعه  ما  من  الانتهاء  تم  النتائج: 
لم يكونوا على دراية بمعنى  المجيبين  67 .(%93.5 من  الاستجابة 
مقاومة أبس%67.4 و %64.9 من المجيبين لم يكونوا على دراية بأن 
أبس ضارة بأسنان الأطفال و أبس التي قد تتسبب في الحساسية التي 
تؤدي إلى الوفاة على التوالي. استخدم %51 أبس دون وصفة طبية 
الطبيب في حين أن %37.5 الحصول على أبس مباشرة من الصيادلة 
دون وصفة الطبيب .ما يقرب من %42 من المشاركين أوقفوا أبس 

على التخفيف من الأعراض.

الخاتمة: تشير نتائجنا إلى أن البالغين أظهرت عدم كفاية المعرفة بشأن 
الاستخدام الآمن لل أبس وعدم كفاية الممارسة الطبية من استهلاك 
للسكان  العام  الوعي  زيادة  المفيد  من  وسيكون  السكان.  بين  أبس 
فيما يتعلق باستخدام أبس وقد تكون هناك حاجة إلى تغييرات في 

السياسة في مجال وصفة طبياً.
Objectives: To assess the knowledge, attitude, and 
practice of antibiotics (ABs) use and misuse among 
adults living in Riyadh, Saudi Arabia.

Methods: In this cross-sectional study, a self-administered 
questionnaire was distributed to participants from  
March 2016 to January 2017 in the outpatient

department of King Khalid University Hospital and 
Dental Hospital, King Saud University, Riyadh, Saudi 
Arabia. The questionnaire was divided into 4 sections. The 
first and second section inquired regarding demographic 
details and knowledge of ABs. The third section assessed 
practice of ABs and the fourth section assessed attitude of 
participants towards ABs use. Questionnaires were hand 
delivered to respondents using convenience sampling. 
Statistical analysis using frequency distributions and 
knowledge responses of AB resistance for ‘yes’ and ‘no’ 
were associated with participant characteristics using 
Chi-square test. 

Results: A total of 1966 questionnaires were completed 
(response rate: 93.5%). Sixty-seven percent of the 
respondents were unaware of the meaning of ABs 
resistance. Sixty-seven percent of respondents were 
unaware of ABs being harmful for children’s teeth and 
64.9% unaware of ABs that develop allergy and death.  
Twenty-four percent believed that ABs worked on 
viruses, 31% on cold and 21% can cure cough. Almost 
51% used ABs without physician prescription while 
37.5% obtained ABs directly from pharmacists without 
physician’s prescription. Almost 42% participants 
discontinued ABs on alleviation of symptoms. There 
was significant difference in knowledge response of AB 
resistance and source of AB use (p=0.026), reason of AB 
use (p=0.038) and discontinuation of ABs (p=0.041).

Conclusion: Adults showed insufficient knowledge and 
understanding regarding the safe use of ABs consumption 
among the population. 
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Antibiotics (ABs) are exclusive adjuncts in the 
treatment of dental and systemic infections. 

Although they do not substitute definitive treatment, 
their prudent usage can shorten infection periods and 
reduce associated risks, such as the spread of infection 
to adjacent tissue spaces or systemic involvement.1 

Increasing microbial resistance to ABs; however, is a 
well-documented and serious global health concern. 
Several reasons have been proposed to explain the 
poor efficacy of treatment that leads to recurrence of 
infection and emergence of resistant types of bacteria, 
most commonly that includes unprescribed dispensing 
of ABs to adults and its excessive use by the adult 
community.2-6 Increases in the rate of AB resistance 
has been reported in developing countries such as 
Saudi Arabia.7,8 The determinants of ABs use are of 
critical significance, which include physician-patient 
relationship, clinical microbiology, health economics, 
and the most basic definitions of illness and therapy.9 

Studies have examined and shown specific causes of ABs 
misuse. Patient demand for antimicrobials has been 
shown to increase needless prescriptions,10 despite the 
physicians disagreement.11 Such practices can, in turn 
enhance patient belief of the need for antimicrobials 
even when they are not indicated, further increasing 
pressure on prescribers12 or lead to self-administration 
of non-prescribed ABs.13 There is little uncertainty 
that the arbitrary use of ABs has contributed to the 
development of bacterial resistance, both in hospitals 
and community settings.14 The major influence driving 
changes in the prevalence of resistance in the community 
seems to be the volume of drug use, and different 
epidemiological models have been proposed to describe 
the phenomenon.15,16 A thorough strategy for better 
ABs use is necessary for preserving, as far as possible, 
the considerable benefit of ABs. In particular, there is 
a clear need to improve the scientific understanding 
of the factors associated with ABs use. So far, most 
of the efforts for managing the use of antibacterial 
agents have been directed toward the prescribers: 
guidelines, strategies, national and international ABs 
policies, and educational programs. Previous studies 
assessing knowledge and attitude regarding AB use 
and misuse among adult population of Kuwait and 
Jordan revealed unsatisfactory knowledge regarding AB 
use.17,18 Moreover, research in different parts of Saudi 

Arabia among adults showed patterns of inappropriate 
AB knowledge and practice.19,20 These studies indicate 
that the role of AB dispensing, prescription, knowledge 
about AB use, and resistance are not in line with the 
effective interventions. However, little is known about 
the significance of patient’s knowledge and attitude; 
and contribution to AB use and misuse in Saudi Arabia. 
Therefore, the aim of the present cross-sectional study 
was to assess the state of knowledge regarding AB 
resistance, attitudes, and practice regarding ABs use 
and misuse among adults living in the community of 
Riyadh, Saudi Arabia.

Methods. The present study was performed using 
a cross-sectional design from March 2016 to January 
2017. After providing verbal consent to the participants, 
a self-administered structured questionnaire was 
distributed to a sample of 2109 Saudi and non-Saudi 
adults. The inclusion criteria was adult patients above 
18 years of age with no gender predilection and able 
to provide responses in the questionnaire form. 
Questionnaires were hand delivered to the respondents 
using convenience sampling in the outpatient 
department of King Khalid University Hospital and 
Dental Hospital, King Saud University, Riyadh, Saudi 
Arabia. Participation was voluntary and anonymous, 
and the questionnaire was designed based on previously 
published questionnaire.21 The study was reviewed and 
approved by the Research Ethics Review Committee 
(Research project no. E-16-2006).

The questionnaire was developed to assess the 
knowledge, attitudes, and practice regarding ABs use 
and misuse among adults living in the community of 
Riyadh, Saudi Arabia (Appendix A). The questionnaire 
was pre-tested on representative sample (~5% of the 
included study sample; n=98) to apply and validate 
required modifications.

The first aspect of the questionnaire inquired regarding 
demographic details of participants including gender, 
nationality, age, marital status, and education level. 
Second section included questions inquiring knowledge 
of safe ABs use, which included understanding of ABs 
resistance with their reasons. Subjects were also asked 
about the safety of ABs use including potential harm 
to children’s teeth, allergies leading to death, and safety 
during pregnancy, and breast-feeding.

The questions also assessed practice of ABs use 
among respondents such as frequency and source of 
ABs use, any specific ABs usage when self-prescribed, 
purpose (viral, bacterial, cold/cough, or toothache) of 
ABs usage and when participants stop ABs intake. The 
questions also explored whether participants take ABs 

Disclosure. Authors have no conflict of interests, and the 
work was not supported or funded by any drug company.
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on time according to the instructions, do participants 
use leftover ABs, and how and when ABs are taken.

The fourth section assessed attitude of participants 
towards ABs use. This included keeping ABs at home 
as emergency prescription for children, taking ABs 
as preventive treatment before manifestation of signs 
or symptoms, obtaining prescription from one’s 
own physician over the phone, and storage of ABs. 
Respondents were instructed to mark a single response 
and/or multiple where required.

Statistical analysis. Statistical analysis was 
performed using IBM SPSS Statistics for Windows, 
Version 21.0. (Armonk, NY: IBM Corp.). Statistical 
analysis of descriptive measures were presented using 
frequency distributions and percentages. Missing data 
was excluded from the analysis. Knowledge responses 
of AB resistance for ‘yes’ and ‘no’ were associated 
with gender, age, education level, source, reason, and 
discontinuation of AB use. This was analyzed using 
Chi-square test. 95% confidence intervals along with 
associated p-values were also presented. Alpha level was 
set at 0.05. 

Results. From the 2109 questionnaires handed 
to the participants, 1974 (93.5%) gave the consent 
and completed the questionnaire. Eight subjects were 
excluded from the study because their responses were 
incomplete, leaving 1966 to be included in the analysis. 
Table 1 shows the demographic characteristics of the 
participants. Out of 1966 participants, 55% were 
females. Approximately 89% were Saudi nationals. 
Sixty-three percent of participants were young adults 
with an age range of 18-35 years. Approximately 58% 
participants were married while 53% were only high 
school graduates. 

Table 2 summarizes the knowledge of respondents 
regarding ABs resistance and safety. Out of 1966 
respondents, only 33% understand the meaning of ABs 
resistance, 45.8% agreed that ABs resistance is caused 
by using unwarranted ABs, and incomplete course of 
ABs was 55.4%. Moreover, knowledge regarding safety 
of ABs being harmful for children’s teeth was lacking 
amongst 67.4% and ABs that might develop allergy 
leading to death was 64.9%. Approximately 62% of 
females showed that ABs are not safe to use in pregnancy 
and 55.8% in breast-feeding.

Table 3 presents the responses regarding practice 
of ABs usage. Most participants used ABs rarely. 
Respondents used self-prescribed ABs, including 
Amoxicillin, Augmentin, and Zithromax. Participants 
used ABs for treating sore throat, bacterial infection, 
and toothache. Approximately 58% respondents 

Table 1 - Demographic characteristics of 1966 participants.

Characteristics              n          (%)
Gender (n=1966)

Male
Female

885
1081

(45.0)
(55.0)

Nationality (n=1965)
Saudi
Non-Saudi

1743
222

(88.7)
(11.3)

Age (n=1966)
18-25
26-35
36-45
46-55
56-65
>65

554
688
450
146
92
36

(28.2)
(35.0)
(22.9)
(7.4)
(4.7)
(1.8)

Marital status (n=1964)
Single
Married
Divorced
Widowed

715
1146

82
21

(36.4)
(58.3)
(4.2)
(1.1)

Education level (n=1962)
Uneducated
Less than high school
High school
College
Post graduate

30
141
413

1040
338

(1.5)
(21.0)
(52.9)
(17.2)
(7.2)

Table 2 - Knowledge of respondents regarding antibiotics resistance and 
safety.

Items       n              (%)
Respondents aware of the meaning of 
antibiotic resistance

639/1962 (32.6)

Reason for antibiotic resistance
Using antibiotics when it is not needed
Not completing the full course of 
antibiotics
I don’t know

291/635
350/632

105/631

(45.8)
(55.4)

(16.6)
Antibiotics could be harmful for children’s 
teeth (n=1960)

Y: 639
N: 204

DK: 1117

(32.6)
(10.4)
(57.0)

Antibiotics might develop allergy leading to 
death (n=1958)

Y: 688
N: 307

DK: 963

(35.1)
(15.7)
(49.2)

Antibiotics are safe during pregnancy† 

(n=1143)
Y: 78

N: 704
DK: 361

(6.8)
(61.6)
(31.6)

Antibiotics are safe during breast feeding† 

(n=1139)
Y: 79

N: 636
DK: 424

(6.9)
(55.8)
(37.2)

   Y - Yes, N - No, DK - don’t know,   †items marked by females only

discontinue using ABs after completing the course while 
42% discontinue ABs on alleviation of symptoms. 

The results of participant’s attitude towards ABs use 
are summarized in Table 4. None of the variables such 
as gender, age, and education level showed statistical 
significance when compared with knowledge response 
regarding AB resistance. 
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There was significant difference in the knowledge 
response of AB resistance and source of AB use 
(p=0.026). The percentage of individuals not having 
knowledge about AB resistance and buying ABs directly 
from pharmacist was 73% compared to participants 
having knowledge about AB resistance (27%). Moreover, 
70% of participants reported self-prescribed AB use. 
An increased percentage (72.3%) of respondents not 
having knowledge about AB resistance, used ABs in 
viral infections. There was also a statistical significant 

difference (p=0.041) in the knowledge response and 
discontinuation of ABs. More than 60% of participants 
not having knowledge about AB resistance discontinued 
their medications when they felt better (Table 5).

Discussion. The present study showed insufficient 
knowledge regarding the safe use of ABs and inadequate 
medical practice of ABs consumption among the 
population. It is a well-known fact that the uncontrolled 
use of ABs could lead to substantial and grave adverse 
effects with the emergence and prevalence of resistant 
microbial strains.22 Resistance to ABs has been linked 
to levels of consumption23,24 with evidence of a cause-
effect relationship.25 Notably, in this study, only 
one-third of respondents understood ABs resistance and 
this is an alarming number. Moreover, females showed 
good knowledge regarding the use of ABs during 
pregnancy and breast-feeding. However, almost half of 
the respondents lacked the knowledge of safe practice 
of ABs on children’s teeth and ABs related allergy 
leading to death. It appears that the positive outcome 
of knowledge regarding safety of ABs during pregnancy 
and breast feeding could be due to level of medical 
awareness during the period of pregnancy and consistent 
follow ups with their gynecologist. However, lack of 
knowledge regarding safe practice of ABs on children’s 
teeth and AB related allergy leading to death could be 
related to lack of regular appointments with physician, 
acquisition of ABs from pharmacists and non-exposure 
to community health education programs. Therefore, it 
is recommended that patients should be motivated to 
attend regular visits with physicians (education though 
physicians) and arrangement for community health 
programs and regular health visits for patients after 
child birth be organized for better knowledge regarding 
the risks associated with ABs and child health.26

Table 3 - Practice of antibiotics use among the respondents.

Characteristics      n           (%)
Frequency of antibiotics usage (n=1960)

More than once a month
Once every 1-2 months
Once every 6 months
Once every year
Rarely

78
204
397
334
947

(4.0)
(10.4)
(20.2)
(17.0)
(48.3)

Source of antibiotics (n=1960)
Doctors’ prescription
Pharmacist
Relatives
Self-prescription

176
733
45

1006

(8.9)
(37.5)
(2.2)

(51.4)
Any specific AB(s) taken on self-
prescription* (n=1953)

252 (12.9)

Use of antibiotic(s) 
Viral infection
Bacterial infection
Fever due to viral infection
Fever due to bacterial infection
Cold
Cough
Sore throat
Toothache
Pain in any part of the body
Generally tired
Others

328/1965
746/1965
475/1966
567/1966
611/1964
420/1966
958/1965
736/1966
270/1966
223/1966
17/1965

(16.6)
(37.9)
(24.1)
(28.8)
(31.1)
(21.4)
(48.8)
(37.4)
(13.7)
(11.3)
(0.9)

Stopping antibiotics (n=1959)
After finishing the antibiotics course
When patient feel better
I don’t know

637
1312

10

(32.5)
(67.0)
(0.5)

Taking antibiotics on time according to 
the instructions (n=1951)

Y: 1604
N: 347

(82.2)
(17.8)

Ever used left over antibiotics (n=1963) Y: 620
N: 1343

(31.6)
(68.4)

When would you take antibiotics? (n=1956)
Before meals
With meals
After meals
Before or after meals (no preference)
According to instructions

84
162
966
158
586

(4.3)
(8.3)

(49.4)
(8.1)

(30.0)
How would you take antibiotics? (n=1952)

Water
Juice
Coffee, tea
According to instructions
Others

1657
68
14

196
17

(84.9)
(3.5)
(0.7)

(10.0)
(0.9)

*response from 252 respondents saying ‘yes’. 
100 responses = Augmentin, 37 responses = Amoxil, other responses 

Zithromax, flutab. Y - yes, N - no, DK - don’t know

Table 4 - Attitude towards antibiotics use among respondents.

Items           n           (%)
Keeping antibiotics at home as an emergency 
treatment for children (n=1956)

Y: 499
N:  1457

(25.5)
(74.4)

Taking antibiotics as preventive treatment 
before any signs and symptoms appear (n=1961)

Y: 425
N: 1535

(21.7)
(78.3)

Receiving antibiotics prescription via phone 
with no clinical examination (n=1951)

Y: 292
N: 1659

(14.9)
(85.1)

How do you store antibiotics? (n=1955)
Medicine cabinet
Kitchen
Refrigerator
Others

735
77

1033
110

(37.6)
(3.9)

(52.8)
(5.6)

Y - yes, N - no 
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It was clear that participants were confused about 
the use of ABs for either bacteria or virus since only 
38% understand that they were used for bacterial 
infection. Most respondents thought that ABs could be 
used for any microbial infection. This may be attributed 
to improper communication, while counseling, doctors 
use the general term ‘germs’ for indication of ABs, 
rather than specifically mentioning bacteria.27 Also, 
individuals do not understand the difference between 
bacteria and virus and hence, believe that ABs are 
effective for all infections.28 Moreover, the present 
study revealed increased use (69.7%) of self-prescribed 
ABs and patients getting ABs without physician’s 
consultation directly from pharmacy. In Saudi Arabia, 
all patients have access to ABs since a prescription is 
required but not necessary for their acquisition. Drug 
regulations that influence the access of ABs are applied 
differently in various countries and can play a key role in 
misconceptions about the use of ABs.29,30 A recent study 
in Riyadh showed that ABs can be bought without a 

medical prescription by the physician.31,32 Therefore, the 
authors think that this is the possible reason for the self-
prescribed ABs use among the population studied. In 
this regard, the relative importance of over-the-counter 
sales and pharmacists’ attitude towards ABs should be 
investigated.

One of the important factors with regards to 
general adult use of ABs is when to discontinue the 
ABs intake. More than half of the respondents (67%) 
discontinue therapy after alleviation of symptoms. This 
is a misconception and could contribute to further ABs 
resistance and relapse of disease. Cizman,33 reported 
left-over use, incorrect dosage, and early therapy 
discontinuation as well-recognized attitudes related 
to ABs compliance and misuse. Similarly, our study 
showed that compliance is generally unsatisfactory 
with regards to complete ABs coverage among adult 
population.

Similar results were seen in the studies conducted 
in Kuwait and Jordan where adults showed low level of 

Table 5 - Association of knowledge response of antibiotic resistance with demographics, source, and reason of AB use.

Characteristics Knowledge response of AB 
resistance for ‘yes’

Knowledge response of AB 
resistance for ‘no’

P-value

Total Count (%) 95% CI Count (%) 95% CI
Gender

Male
Female

885
1081

389 (43.9)
512 (47.3)

(38.2-48.3)
(42.1-52.9)

496 (56.0)
569 (52.6)

(51.6-61.3) 
(48.1-56.9)

0.082

Age (years)
18-25
26-35
36-45
46-55
56-65
>65

554
688
450
146
92
36

201 (36.2)
283 (41.1)
289 (64.2)
59 (40.4)
47 (51.0)
18 (50.0)

 
(28.9-45.1) 
(35.7-46.5) 
(59.1-68.8) 
(33.8-46.7) 
(48.3-54.9) 
(45.1-56.6)

353 (63.7)
405 (58.8) 
161 (35.7) 
87 (59.5) 
45 (48.9) 

18 (50)

 
(58.3-67.1) 
(51.3-64.5) 
(31.6-38.8) 
(53.8-64.5) 
(44.2-52.7) 
(45.2-55.9)

0.073

Education level
Uneducated
Less than high school
High school
College
Postgraduate

30
141
413

1040
338

 
9 (30.0) 

71 (50.3) 
124 (30.0) 
492 (47.3) 
195 (57.6)

 
(28.4-33.1) 
(46.7-54.8) 
(29.5-31.6) 
(44.8-49.9) 
(47.3-67.4)

 
21 (70.0) 
70 (49.5) 

289 (69.9) 
548 (52.6) 
143 (42.3)

 
(61.6-79.4) 
(44.4-54.7) 
(58.3-81.1) 
(47.5-57.9) 
(40.1-44.7)

0.812

Source of ABs
Doctors’ prescription
Pharmacist
Relative
Self-prescription

176
733
45

1006

 
135 (76.8) 
198 (27.0) 
22 (48.8) 

298 (29.6)

 
(72.8-80.4) 
(21.3-33.7) 
(43.8-53.6) 
(26.4-32.7)

 
41 (23.2) 

535 (73.0) 
23 (51.2) 

708 (70.4)

 
(18.4-28.1) 
(70.1-76.4) 
(48.6-54.2) 
(65.7-75.3)

0.026*

Reason of AB use
Viral infection
Bacterial infection
Cold
Cough
Sore throat
Toothache

328
746
611
420
958
736

 
91 (27.7) 

489 (65.5) 
198 (32.4) 
124 (29.5) 
578 (60.3) 
236 (32.0)

 
(21.4-33.5) 
(61.2-69.2) 
(27.4-37.9) 
(24.6-34.1) 
(57.4-63.8) 
(22.7-42.5)

 
237 (72.3) 
257 (34.5) 
413 (67.6) 
296 (70.5) 
380 (39.7) 
500 (68.0)

 
(68.3-76.8) 
(27.9-41.7) 
(64.2-70.6) 
(66.6-74.8) 
(30.8-48.0) 
(62.5-74.7)

0.038*

Stopping antibiotics
After finishing the ABs course
When patient feel better
Unclear

637
1312

10

 
400 (62.7) 
511 (38.9) 

3 (30.0)

 
(58.6-66.7) 
(36.7-40.2) 
(-0.1-32.5)

 
237 (37.3) 
801 (61.0) 

7 (70.0)

 
(27.5-46.9) 
(59.4-62.8) 
(50.2-90.4)

0.041*

*p<0.05. 95% CI - 95% confidence interval, ABs - antibiotics
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knowledge and inappropriate use of ABs.17,21 In a recent 
study by Awad et al,17 participants showed attitudes 
towards using and accessing AB inappropriately, and 
among them, mostly use self-medication. Almost half 
of the total participants showed low level of knowledge 
regarding AB resistance. Similarly, in a study by 
Shehadeh et al21 adults showed significant misuse and 
inadequate knowledge about the effectiveness and 
resistance of AB.

Study limitations. This study was conducted at the 
hospital outpatient department and so the results may 
not be indicative of the entire population. Moreover, 
patients attending outpatient department are mostly 
unwell (may or may not be taking ABs at the time of 
visit). So the findings related to the use of frequency of 
ABs may be skewed, introducing possible bias. Future 
large-scale studies are required where more heterogeneous 
population should be included. Secondly, as with other 
cross-sectional design survey, outcomes in the present 
study also rely partly on the honesty and recall ability of 
the respondents. It should be noted that this study took 
place in an urban setting (people are more health aware 
due to better access to mass media and better exposed 
to community health awareness programs), therefore 
future similar studies in rural populations and larger 
sample size are recommended. Also, there appears to be 
a relationship among the findings of poor knowledge 
and inadequate practice regarding the safe use of ABs 
(more than two-thirds of individuals had limited 
knowledge with regards to ABs resistance).

The main findings of the present study would 
form the basis for future implications to expand 
knowledge and better understanding regarding ABs 
use among Saudi population. For this purpose, the 
authors recommend a number of essential principles 
for regulating ABs misuse and resistance that should be 
taken into account which include setting up educational 
programs through mass media about the debilities that 
require ABs and stressing when ABs will not do any 
good. Moreover, controlling means of obtaining ABs 
by applying strict drug regulations, and highlighting 
pharmacists’ role and responsibility in discontinuing 
AB sale without prescription by a physician. Moreover, 
this study contributes in highlighting some important 
concerns regarding policy making in Saudi Arabia to 
plan and establish future interventions related to; (i) 
appropriate use of ABs; (ii) auditing AB prescriptions 
given by health care professionals and investigating 
consultation behavior that may impact patients’ health; 
(iii) improve knowledge about appropriateness of ABs 
and; (iv) highlighting pharmacists’ and patients’ role in 
the dispensing and buying of ABs without prescription. 

In conclusion, adults showed insufficient 
knowledge and understanding regarding the safe use 
of ABs consumption among the population. Therefore, 
improving the general awareness of the public regarding 
ABs use is the need of the hour, and enforcement of 
regulations may be required in the area of prescription. 
Moreover, emphasizing other issues such as clinician 
behavior and lack of diagnostics should also be 
controlled.

References
  
  1.	 Holmes CJ, Pellecchia R. Antimicrobial therapy in management 

of odontogenic infections in general dentistry. Dent Clin North 
Am 2016; 60: 497-507.

  2.	 Vernet G, Mary C, Altmann DM, Doumbo O, Morpeth S, 
Bhutta ZA, et al. Surveillance for antimicrobial drug resistance 
in under-resourced countries. Emerg Infect Dis 2014; 20: 
434-441.

  3.	 Laxminarayan R, Duse A, Wattal C, Zaidi AK, Wertheim HF, 
Sumpradit N, et al. Antibiotic resistance-the need for global 
solutions. Lancet Infect Dis 2013; 13: 1057-1098.

  4.	 McArthur AG, Wright GD. Bioinformatics of antimicrobial 
resistance in the age of molecular epidemiology. Curr Opin 
Microbiol 2015; 27: 45-50.

  5.	 Blair JM, Webber MA, Baylay AJ, Ogbolu DO, Piddock 
LJ. Molecular mechanisms of antibiotic resistance. Nat Rev 
Microbiol 2015; 13: 42-51.

  6.	 Akram Z, Hyder T, Al-Hamoudi N, Binshabaib MS, Alharthi 
SS, Hanif A. Efficacy of photodynamic therapy versus 
antibiotics as an adjunct to scaling and root planing in the 
treatment of periodontitis: A systematic review and meta-
analysis. Photodiagn Photodyn Ther 2017; 19: 86-92.

  7.	 Khan MA, Faizb A. Antimicrobial resistance patterns of 
Pseudomonas aeruginosa in tertiary care hospitals of Makkah 
and Jeddah. Ann Saudi Med 2016; 36: 23-28.

  8.	 Mohammed Rizwan NF, Alvi A. Epidemiology and pattern of 
antibiotic resistance in Helicobacter pylori: Scenario from Saudi 
Arabia. Saudi J Gastroenterol 2014; 20: 212.

  9.	 Charani E, Castro-Sanchez E, Sevdalis N, Kyratsis Y, 
Drumright L, Shah N, et al. Understanding the determinants 
of antimicrobial prescribing within hospitals: the role of 
“prescribing etiquette”. Clin Infect Dis 2013; 57: 188-196.

10.	 Finkelstein JA, Dutta-Linn M, Meyer R, Goldman R. 
Childhood infections, antibiotics, and resistance: what are 
parents saying now? Clin Pediatr 2014; 53: 145-150.

11.	 Rodrigues AT, Roque F, Falcão A, Figueiras A, Herdeiro MT. 
Understanding physician antibiotic prescribing behaviour: a 
systematic review of qualitative studies. Int J Antimicrob Agents 
2013; 41: 203-212.

12.	 Hulscher ME, Grol RP, van der Meer JW. Antibiotic prescribing 
in hospitals: a social and behavioural scientific approach. Lancet 
Infect Dis 2010; 10: 167-175.

13.	 Guinovart MC, Figueras A, Llop JC, Llor C. Obtaining 
antibiotics without prescription in Spain in 2014: even easier 
now than 6 years ago. J Antimicrob Chemother 2015; 70: 
1270-1271.

14.	 Ventola CL. The antibiotic resistance crisis: part 1: causes and 
threats. Pharm Ther 2015; 40: 277-283.

http://www.smj.org.sa/index.php/smj/index
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiIvuXVk-rVAhXCuhQKHURhD9kQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F27040298&usg=AFQjCNGZVXr_o9aIZBidS4sLy2viVg_zSA
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiIvuXVk-rVAhXCuhQKHURhD9kQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F27040298&usg=AFQjCNGZVXr_o9aIZBidS4sLy2viVg_zSA
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiIvuXVk-rVAhXCuhQKHURhD9kQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F27040298&usg=AFQjCNGZVXr_o9aIZBidS4sLy2viVg_zSA
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjyvpvik-rVAhWCzxQKHWVCAHEQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3944851%2F&usg=AFQjCNHOmS42OdSWi_c1QqmJ51Ibbm3bWg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjyvpvik-rVAhWCzxQKHWVCAHEQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3944851%2F&usg=AFQjCNHOmS42OdSWi_c1QqmJ51Ibbm3bWg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjyvpvik-rVAhWCzxQKHWVCAHEQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3944851%2F&usg=AFQjCNHOmS42OdSWi_c1QqmJ51Ibbm3bWg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjyvpvik-rVAhWCzxQKHWVCAHEQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3944851%2F&usg=AFQjCNHOmS42OdSWi_c1QqmJ51Ibbm3bWg
 doi: 10.1016/S1473-3099(13)70318-9.
 doi: 10.1016/S1473-3099(13)70318-9.
 doi: 10.1016/S1473-3099(13)70318-9.
doi: 10.1016/j.mib.2015.07.004.
doi: 10.1016/j.mib.2015.07.004.
doi: 10.1016/j.mib.2015.07.004.
http://doi: 10.1038/nrmicro3380.
http://doi: 10.1038/nrmicro3380.
http://doi: 10.1038/nrmicro3380.
 doi: 10.1016/j.pdpdt.2017.05.007.
 doi: 10.1016/j.pdpdt.2017.05.007.
 doi: 10.1016/j.pdpdt.2017.05.007.
 doi: 10.1016/j.pdpdt.2017.05.007.
 doi: 10.1016/j.pdpdt.2017.05.007.
doi: 10.5144/0256-4947.2016.23.
doi: 10.5144/0256-4947.2016.23.
doi: 10.5144/0256-4947.2016.23.
doi: 10.4103/1319-3767.136935.
doi: 10.4103/1319-3767.136935.
doi: 10.4103/1319-3767.136935.
doi: 10.1093/cid/cit212.
doi: 10.1093/cid/cit212.
doi: 10.1093/cid/cit212.
doi: 10.1093/cid/cit212.
doi: 10.1177/0009922813505902.
doi: 10.1177/0009922813505902.
doi: 10.1177/0009922813505902.
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjotazolerVAhWFOxQKHZqLAVMQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23127482&usg=AFQjCNG1wUOl477N9z_ZxPkf3tQld6ei9w
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjotazolerVAhWFOxQKHZqLAVMQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23127482&usg=AFQjCNG1wUOl477N9z_ZxPkf3tQld6ei9w
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjotazolerVAhWFOxQKHZqLAVMQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23127482&usg=AFQjCNG1wUOl477N9z_ZxPkf3tQld6ei9w
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjotazolerVAhWFOxQKHZqLAVMQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23127482&usg=AFQjCNG1wUOl477N9z_ZxPkf3tQld6ei9w
doi: 10.1016/S1473-3099(10)70027-X.
doi: 10.1016/S1473-3099(10)70027-X.
doi: 10.1016/S1473-3099(10)70027-X.
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi1x6D5lerVAhXDzRQKHXZfD9gQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25558070&usg=AFQjCNG3VLj8l-BcZQVwC_taw44LlS28jg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi1x6D5lerVAhXDzRQKHXZfD9gQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25558070&usg=AFQjCNG3VLj8l-BcZQVwC_taw44LlS28jg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi1x6D5lerVAhXDzRQKHXZfD9gQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25558070&usg=AFQjCNG3VLj8l-BcZQVwC_taw44LlS28jg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi1x6D5lerVAhXDzRQKHXZfD9gQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25558070&usg=AFQjCNG3VLj8l-BcZQVwC_taw44LlS28jg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjx2IeBlurVAhXIPxQKHdQwCWYQFggnMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25859123&usg=AFQjCNFBub1XGnRnwW08jSgG2Vs-S4TzbA
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjx2IeBlurVAhXIPxQKHdQwCWYQFggnMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25859123&usg=AFQjCNFBub1XGnRnwW08jSgG2Vs-S4TzbA


1044

A survey on antibiotics use and misuse ... Al-Shibani et al

Saudi Med J 2017; Vol. 38 (10)      www.smj.org.sa

15.	 Kim S, Lieberman TD, Kishony R. Alternating antibiotic 
treatments constrain evolutionary paths to multidrug resistance. 
Proc Natl Acad Sci 2014; 111: 14494-14499.

16.	 Cantón R, Morosini MI. Emergence and spread of antibiotic 
resistance following exposure to antibiotics. FEMS Microbiol 
Rev 2011; 35: 977-991.

17.	 Awad AI, Aboud EA. Knowledge, attitude and practice towards 
antibiotic use among the public in Kuwait. PloS One 2015; 10: 
e0117910.

18.	 Jose J, Jimmy B, Al Gahliya Mohammed Saif AlSabahi G, Al 
Sabei A. A study assessing public knowledge, belief and behavior 
of antibiotic use in an Omani population. Oman Med J 2013; 
28: 324-330.

19.	 Elbur AI, Albarraq AA, Abdallah MA. Saudi Parents’ knowledge, 
Attitudes and Practices on Antibiotic Use for Upper Respiratory 
Tract Infections in Children: A population–based Survey; Taif, 
Kingdom of Saudi Arabia. J Med Res 2016; 2: 99-103.

20.	 Abahussain NA, Taha AZ. Knowledge and attitudes of female 
school students on medications in eastern Saudi Arabia. Saudi 
Med J 2007; 28: 1723-1727.

21.	 Shehadeh M, Suaifan G, Darwish RM, Wazaify M, Zaru 
L, Alja’fari S. Knowledge, attitudes and behavior regarding 
antibiotics use and misuse among adults in the community of 
Jordan. A pilot study. Saudi Pharm J 2012; 20: 125-133.

22.	 Carlet J, Jarlier V, Harbarth S, Voss A, Goossens H, Pittet D. 
Ready for a world without antibiotics? The pensières antibiotic 
resistance call to action. Antimicrob Resist Infect Control 2012; 
1: 11.

23.	 Bell BG, Schellevis F, Stobberingh E, Goossens H, Pringle M. A 
systematic review and meta-analysis of the effects of antibiotic 
consumption on antibiotic resistance. BMC Infect Dis 2014; 
14: 13.

24.	 Musher DM, Thorner AR. Community-acquired pneumonia. 
New Eng J Med 2014; 371: 1619-1628.

25.	 Bell BG, Schellevis F, Stobberingh E, Goossens H, Pringle M. A 
systematic review and meta-analysis of the effects of antibiotic 
consumption on antibiotic resistance. BMC Infect Dis 2014; 
14: 13.

26.	 Starfield B, Shi L, Macinko J. Contribution of primary care to 
health systems and health. Milbank Q 2005; 83: 457-502.

27.	 Pan H, Cui B, Zhang D, Farrar J, Law F, Ba-Thein W. Prior 
knowledge, older age, and higher allowance are risk factors for 
self-medication with antibiotics among University students in 
Southern China. PLoS One 2012; 7: e41314.

28.	 Rousounidis A, Papaevangelou V, Hadjipanayis A, Panagakou S, 
Theodoridou M, Syrogiannopoulos G, et al. Descriptive study 
on parents’ knowledge, attitudes and practices on antibiotic use 
and misuse in children with upper respiratory tract infections in 
Cyprus. Int J Environ Res Public Health 2011; 8: 3246-3262.

29.	 Abasaeed A, Vlcek J, Abuelkhair M, Kubena A. Self-medication 
with antibiotics by the community of Abu Dhabi Emirate, 
United Arab Emirates. J Infect Dev Ctries 2009; 3: 491-497.

30.	 Williams DJ, Edwards KM, Self WH, Zhu Y, Ampofo K, 
Pavia AT, et al. Antibiotic choice for children hospitalized with 
pneumonia and adherence to national guidelines. Pediatr 2015; 
136: 44-52.

31.	 Abdulhak AA, Al Tannir MA, Almansor MA, Almohaya MS, 
Onazi AS, Marei MA, et al. Non prescribed sale of antibiotics 
in Riyadh, Saudi Arabia: a cross sectional study. BMC Public 
Health 2011; 11: 538.

32.	 Al Rasheed A, Yagoub U, Alkhashan H, Abdelhay O, 
Alawwad A, Al Aboud A, et al. Prevalence and predictors of 
self-medication with antibiotics in Al Wazarat Health Center, 
Riyadh City, KSA. BioMed Res Int 2016; 2016.

33.	 Cizman M. The use and resistance to antibiotics in the 
community. Int J Antimicrob Agents 2003; 21: 297-307.

Copyright

Whenever a manuscript contains material (tables, figures, etc.) which is protected 
by copyright (previously published), it is the obligation of the author to obtain 
written permission from the holder of the copyright (usually the publisher) to 
reproduce the material in Saudi Medical Journal. This also applies if the material 
is the authors own work. Please submit copies of the material from the source in 
which it was first published.

http://www.smj.org.sa/index.php/smj/index
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjxicCJlurVAhVEwxQKHSyoDL4QFggnMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25246554&usg=AFQjCNHlXZ-IEWFtR07UqVHu_0NJi87liw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjxicCJlurVAhVEwxQKHSyoDL4QFggnMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25246554&usg=AFQjCNHlXZ-IEWFtR07UqVHu_0NJi87liw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjxicCJlurVAhVEwxQKHSyoDL4QFggnMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F25246554&usg=AFQjCNHlXZ-IEWFtR07UqVHu_0NJi87liw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwim-JOQlurVAhWFtBQKHXJpCbkQFggnMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21722146&usg=AFQjCNFVYD81eVHuSAPBS8oYlyDXJ2madw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwim-JOQlurVAhWFtBQKHXJpCbkQFggnMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21722146&usg=AFQjCNFVYD81eVHuSAPBS8oYlyDXJ2madw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwim-JOQlurVAhWFtBQKHXJpCbkQFggnMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21722146&usg=AFQjCNFVYD81eVHuSAPBS8oYlyDXJ2madw
doi: 10.1371/journal.pone.0117910.
doi: 10.1371/journal.pone.0117910.
doi: 10.1371/journal.pone.0117910.
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwif_4WmlurVAhWDVxQKHW-3B3kQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3769127%2F&usg=AFQjCNHQ_Wd6wakrwc0xo-dy603ySazS8g
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwif_4WmlurVAhWDVxQKHW-3B3kQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3769127%2F&usg=AFQjCNHQ_Wd6wakrwc0xo-dy603ySazS8g
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwif_4WmlurVAhWDVxQKHW-3B3kQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3769127%2F&usg=AFQjCNHQ_Wd6wakrwc0xo-dy603ySazS8g
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwif_4WmlurVAhWDVxQKHW-3B3kQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3769127%2F&usg=AFQjCNHQ_Wd6wakrwc0xo-dy603ySazS8g
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjZlMKtlurVAhXBPhQKHcibBnsQFggkMAA&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F308200164_Saudi_Parents%27_knowledge_Attitudes_and_Practices_on_Antibiotic_Use_for_Upper_Respiratory_Tract_Infections_in_Children_A_population_-based_Survey_Taif_Kingdom_of_Saudi_Arabia&usg=AFQjCNHZur1atKHem48JElDWbDlHgG_s7A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjZlMKtlurVAhXBPhQKHcibBnsQFggkMAA&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F308200164_Saudi_Parents%27_knowledge_Attitudes_and_Practices_on_Antibiotic_Use_for_Upper_Respiratory_Tract_Infections_in_Children_A_population_-based_Survey_Taif_Kingdom_of_Saudi_Arabia&usg=AFQjCNHZur1atKHem48JElDWbDlHgG_s7A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjZlMKtlurVAhXBPhQKHcibBnsQFggkMAA&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F308200164_Saudi_Parents%27_knowledge_Attitudes_and_Practices_on_Antibiotic_Use_for_Upper_Respiratory_Tract_Infections_in_Children_A_population_-based_Survey_Taif_Kingdom_of_Saudi_Arabia&usg=AFQjCNHZur1atKHem48JElDWbDlHgG_s7A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjZlMKtlurVAhXBPhQKHcibBnsQFggkMAA&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F308200164_Saudi_Parents%27_knowledge_Attitudes_and_Practices_on_Antibiotic_Use_for_Upper_Respiratory_Tract_Infections_in_Children_A_population_-based_Survey_Taif_Kingdom_of_Saudi_Arabia&usg=AFQjCNHZur1atKHem48JElDWbDlHgG_s7A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjNyPK0lurVAhVGlxQKHbIBBLkQFggmMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17965798&usg=AFQjCNHz6Vj1IEd_t2iqtxlWx6T6nTeo6A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjNyPK0lurVAhVGlxQKHbIBBLkQFggmMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17965798&usg=AFQjCNHz6Vj1IEd_t2iqtxlWx6T6nTeo6A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjNyPK0lurVAhVGlxQKHbIBBLkQFggmMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F17965798&usg=AFQjCNHz6Vj1IEd_t2iqtxlWx6T6nTeo6A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwivhYLUlurVAhVHRhQKHTPUBIAQFggmMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23960783&usg=AFQjCNHY0R9ebuftryjG_s4OIJEZNMvgzw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwivhYLUlurVAhVHRhQKHTPUBIAQFggmMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23960783&usg=AFQjCNHY0R9ebuftryjG_s4OIJEZNMvgzw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwivhYLUlurVAhVHRhQKHTPUBIAQFggmMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23960783&usg=AFQjCNHY0R9ebuftryjG_s4OIJEZNMvgzw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwivhYLUlurVAhVHRhQKHTPUBIAQFggmMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F23960783&usg=AFQjCNHY0R9ebuftryjG_s4OIJEZNMvgzw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwifp8fclurVAhXEXBQKHcZIBHcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3436635%2F&usg=AFQjCNHdoLJVT9BLbHxOCcYwheElNuMarg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwifp8fclurVAhXEXBQKHcZIBHcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3436635%2F&usg=AFQjCNHdoLJVT9BLbHxOCcYwheElNuMarg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwifp8fclurVAhXEXBQKHcZIBHcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3436635%2F&usg=AFQjCNHdoLJVT9BLbHxOCcYwheElNuMarg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwifp8fclurVAhXEXBQKHcZIBHcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpmc%2Farticles%2FPMC3436635%2F&usg=AFQjCNHdoLJVT9BLbHxOCcYwheElNuMarg
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiV36fllurVAhUCvRQKHX-DC38QFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24405683&usg=AFQjCNF1I3xPAZOrnUOoX9dQEHnFrohGBw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiV36fllurVAhUCvRQKHX-DC38QFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24405683&usg=AFQjCNF1I3xPAZOrnUOoX9dQEHnFrohGBw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiV36fllurVAhUCvRQKHX-DC38QFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24405683&usg=AFQjCNF1I3xPAZOrnUOoX9dQEHnFrohGBw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiV36fllurVAhUCvRQKHX-DC38QFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24405683&usg=AFQjCNF1I3xPAZOrnUOoX9dQEHnFrohGBw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjEhYzslurVAhUIbxQKHbM5CJ8QFggnMAA&url=http%3A%2F%2Fwww.nejm.org%2Fdoi%2Ffull%2F10.1056%2FNEJMra1312885&usg=AFQjCNExr09kl1MqTQa_6uP-10mbA-LbAQ
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjEhYzslurVAhUIbxQKHbM5CJ8QFggnMAA&url=http%3A%2F%2Fwww.nejm.org%2Fdoi%2Ffull%2F10.1056%2FNEJMra1312885&usg=AFQjCNExr09kl1MqTQa_6uP-10mbA-LbAQ
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwidh5X3lurVAhWBGhQKHXWVDSIQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24405683&usg=AFQjCNF1I3xPAZOrnUOoX9dQEHnFrohGBw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwidh5X3lurVAhWBGhQKHXWVDSIQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24405683&usg=AFQjCNF1I3xPAZOrnUOoX9dQEHnFrohGBw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwidh5X3lurVAhWBGhQKHXWVDSIQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24405683&usg=AFQjCNF1I3xPAZOrnUOoX9dQEHnFrohGBw
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwidh5X3lurVAhWBGhQKHXWVDSIQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F24405683&usg=AFQjCNF1I3xPAZOrnUOoX9dQEHnFrohGBw
https://www.ncbi.nlm.nih.gov/pubmed/16202000
https://www.ncbi.nlm.nih.gov/pubmed/16202000
doi: 10.1371/journal.pone.0041314
doi: 10.1371/journal.pone.0041314
doi: 10.1371/journal.pone.0041314
doi: 10.1371/journal.pone.0041314
 doi: 10.3390/ijerph8083246.
 doi: 10.3390/ijerph8083246.
 doi: 10.3390/ijerph8083246.
 doi: 10.3390/ijerph8083246.
 doi: 10.3390/ijerph8083246.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Self-medication+with+antibiotics+by+the+community+of+Abu+Dhabi+Emirate%2C+United+Arab+Emirates.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Self-medication+with+antibiotics+by+the+community+of+Abu+Dhabi+Emirate%2C+United+Arab+Emirates.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Self-medication+with+antibiotics+by+the+community+of+Abu+Dhabi+Emirate%2C+United+Arab+Emirates.
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiujKuql-rVAhVKnRQKHZMcAxcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F26101356&usg=AFQjCNGz67GtqkzKuXbg8NqA0M5m8-CO9w
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiujKuql-rVAhVKnRQKHZMcAxcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F26101356&usg=AFQjCNGz67GtqkzKuXbg8NqA0M5m8-CO9w
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiujKuql-rVAhVKnRQKHZMcAxcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F26101356&usg=AFQjCNGz67GtqkzKuXbg8NqA0M5m8-CO9w
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiujKuql-rVAhVKnRQKHZMcAxcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F26101356&usg=AFQjCNGz67GtqkzKuXbg8NqA0M5m8-CO9w
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwit7faxl-rVAhVFSBQKHfY9DHcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21736711&usg=AFQjCNGoKGCPwPgMT2W_kVV7NWyJZGb7qA
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwit7faxl-rVAhVFSBQKHfY9DHcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21736711&usg=AFQjCNGoKGCPwPgMT2W_kVV7NWyJZGb7qA
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwit7faxl-rVAhVFSBQKHfY9DHcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21736711&usg=AFQjCNGoKGCPwPgMT2W_kVV7NWyJZGb7qA
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwit7faxl-rVAhVFSBQKHfY9DHcQFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F21736711&usg=AFQjCNGoKGCPwPgMT2W_kVV7NWyJZGb7qA
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwif2NC4l-rVAhXCWRQKHSy7BHMQFggmMAA&url=https%3A%2F%2Fwww.hindawi.com%2Fjournals%2Fbmri%2F2016%2F3916874%2F&usg=AFQjCNF3-k4DxLbsPph0Ocsuc4kH_fBz_A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwif2NC4l-rVAhXCWRQKHSy7BHMQFggmMAA&url=https%3A%2F%2Fwww.hindawi.com%2Fjournals%2Fbmri%2F2016%2F3916874%2F&usg=AFQjCNF3-k4DxLbsPph0Ocsuc4kH_fBz_A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwif2NC4l-rVAhXCWRQKHSy7BHMQFggmMAA&url=https%3A%2F%2Fwww.hindawi.com%2Fjournals%2Fbmri%2F2016%2F3916874%2F&usg=AFQjCNF3-k4DxLbsPph0Ocsuc4kH_fBz_A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwif2NC4l-rVAhXCWRQKHSy7BHMQFggmMAA&url=https%3A%2F%2Fwww.hindawi.com%2Fjournals%2Fbmri%2F2016%2F3916874%2F&usg=AFQjCNF3-k4DxLbsPph0Ocsuc4kH_fBz_A
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj8_JXDl-rVAhXJvRQKHaiACL0QFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F12672574&usg=AFQjCNGLXBTznX0xVllVqVCOK1i85EMwAQ
https://www.google.com.sa/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj8_JXDl-rVAhXJvRQKHaiACL0QFggkMAA&url=https%3A%2F%2Fwww.ncbi.nlm.nih.gov%2Fpubmed%2F12672574&usg=AFQjCNGLXBTznX0xVllVqVCOK1i85EMwAQ

	Title
	Authors
	Affiliation
	ABSTRACT
	Methods
	Results
	Discussion
	References

