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Abstract Background Inappropriate use of antibiotics is a
public health problem of great concern. Objective To eval-
uate knowledge of antibiotics, race, gender and age as
independent risk factors for self-medication. Setting Resi-
dents and population from different regions of Saudi Arabia.
Methods We conducted a cross sectional survey study
among residents. Data were collected between June 2014 to
May, 2015 from 1310 participants and data were recorded
anonymously. The questionnaire was randomly distributed
by interview of participants and included sociodemographic
characteristics, antibiotics knowledge, attitudes and behav-
ior with respect to antibiotics usage. Main outcome measure
Population aggregate scores on questions and data were
analyzed using univariate logistic regression to evaluate the
influence of variables on self-prescription of antibiotics.
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Results The response rate was 87.7 %. A cumulative 63.6 %
of participants reported to have purchased antibiotics with-
out a prescription from pharmacies; 71.1 % reported that
they did not finish the antibiotic course as they felt better.
The availability of antibiotics without prescription was
found to be positively associated with self-medication (OR
0.238, 95 % C10.17-0.33). Of those who used prescribed or
non-prescribed antibiotics, 44.7 % reported that they kept
left-over antibiotics from the incomplete course of treatment
for future need. Interestingly, 62 % of respondents who used
drugs without prescription agreed with the statement that
antibiotics should be access-controlled prescribed by a
physician. We also found significant association between
storage, knowledge/attitudes and education. Conclusions
The overall level of awareness on antibiotics use among
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residents in Saudi Arabia is low. This mandates public health
awareness intervention programs to be implemented on the
use of antibiotics.

Keywords Antibiotics - Awareness - Inappropriate use -
Resistance - Risk factors - Saudi Arabia - Self-medication

Impacts on practice

e Residents in Saudi Arabia show low level of awareness
on the use of antibiotics and antimicrobial resistance.

e There is an urgent need for public health intervention
programs to increase the awareness on use and knowl-
edge towards antimicrobial resistance in Saudi Arabia.

e It must be possible to implement strict legislatures on
the dispensing of antibiotics without prescription in
Saudi Arabia because Saudi patients who used an
antibiotic without prescription agreed with the state-
ment that antibiotics should be access-controlled drugs
prescribed by a physician.

Introduction

Antibiotics have been potential sources of life-saving and
protection against infectious diseases, but they are ham-
pered by the propensity of bacteria to rapidly develop
resistance, which often results in failure of therapy.
Antimicrobial resistance represents a current and ongoing
threat to human and animals [1, 2]. Both appropriate and
inappropriate antibiotic use drive antimicrobial resistance
[3, 4]. Inappropriate use of antimicrobial agents and the
consequences of spread of antimicrobial resistance is an
ever existing public health problem of great concern. In
recent years, resistance to antimicrobial agents that were
previously effective has emerged or re-emerged in many
geographical regions causing global health threat and huge
economic impacts that involve humans, livestock, and
wildlife. In the United States, it is estimated that two
million people become infected with antimicrobial resistant
pathogens, and there are twenty thousand antimicrobial
resistant related deaths annually [5].

Antimicrobial resistance is a global public health concern.
Antibiotic resistance is one of the biggest threats to human
health nowadays. In the latest available Saudi census [6],
Saudi nationals comprised around 68.9 % of the total popu-
lation (27.1 million) and the expatriate (non-Saudi) popula-
tion accounted for 31.1 % of the total population of Saudi
Arabia. The non-Saudi population has distinct racial,
socioeconomic, and demographic characteristics; accord-
ingly, the received healthcare, response to therapy, and clin-
ical outcomes may differ in this population compared to the
population of Saudi nationals. Furthermore, Saudi Arabia is a
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multi-population country involving a unique and dynamic
influx of expatriate workers from numerous countries, and
tourists all over the year [7, 8]. Non-prescription dispensing of
antibiotics remains a public health issue in Saudi Arabian
community raising an increasing concern on its contribution
to the spread of antimicrobial resistant pathogens and the
emergence of antimicrobial resistance [9-12].

More importantly, the country is the focus of pilgrimage
for Muslims from all over the globe for the hajj practice
where more than a million of pilgrims gather annually for at
least one-month stay in Mecca. In addition, pilgrims visit
Mecca all year round for practicing Umrah and some of them
can stay up to 3 months in Mecca and may visit other key
religious cities and sites. Altogether, this creates a critical
public health issue due to extreme congestion of people and
may facilitate the occurrence and global spread of several
infectious diseases of bacterial, viral, and parasitic infections
specifically if the existing infection control and healthcare
systems are not well-prepared or experienced [7, 13]. These
factors may drive a need to use antibiotics, often inappro-
priately. The only existing public health contingency plan for
hajj focuses on vaccination against infectious diseases. The
ongoing uncontrolled use of antibiotics together with the
traffic of people through Saudi Arabia during these circum-
stances have the potential to contribute to national as well as
global spread of resistant infectious agents.

Access to antibiotics is uncontrolled among the Saudi
population and it is not prescription restricted. Antibiotic
agents are available and accessible to the public and can be
bought over the counter. There may be silent unreported
outbreaks in Saudi hospitals and in healthcare settings. There
is no national surveillance system on antimicrobial resis-
tance and healthcare acquired infections. This free access to
antibiotics changes the context for antibiotic related inter-
ventions in Saudi Arabia. Data on the awareness, among
patients and the public, about antibiotic resistance revealed
that antimicrobial resistance is an escalating serious concern
[10]. There are few reports in literature on the use of
antibiotics among the population in Saudi Arabia.

Aim of the study

The aim of this study was to assess the knowledge and
behaviours of Saudi individuals towards antibiotics use and
self-medication.

Ethics approval

All procedures performed in studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
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with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards. The research pro-
tocol of the present study was approved by the Institutional
Review Board and Future Scientists Program Committee
and faculty of Public Health, Jazan University, Saudi
Arabia.

Methods
Study population

A cross sectional epidemiological study using survey
design was carried out from June 2014 to May, 2015. The
inclusion criteria were that participants had to be Saudi
nationals and legal resident non-Saudi nationals. All par-
ticipants had to be older than 18 years and had to have
volunteered to participate in the survey. All participants
were asked to give a written consent. To avoid double-
counting of participants, each participant provided a unique
national identification number. The identity of participants
was anonymized through the process of data analysis.

Questionnaire

The questionnaire was developed according to scientific
literature and the antimicrobial resistance report by the
World Health Organization [14, 15] and the questionnaire
was presented in written form in Arabic or English by the
team. The completed questionnaires were then analyzed.
The questionnaire included socio-demographic character-
istics, antibiotics knowledge, attitudes and behavior as
predictors for antibiotics usage. The questionnaire was
conducted among the public in Southwestern region of
Kingdom of Saudi Arabia as well as randomly selected
participants from other regions of the kingdom. The
questionnaire was distributed by random in person inter-
view of participants in public areas, clinics, hospitals,
houses, and universities.

Analysis

Data were recorded anonymously in a Microsoft excel
database and transferred to PASW statistical software
(IBM Corporation, Armonk, NY, USA, version 18.0),
which was used for all analyses. The dependent variable,
self-prescription of a respondent, was defined as prescrip-
tion by anyone else than a physician (including pharma-
cists, nurses, friends, etc.). Univariate logistic regression
analysis was used to evaluate the influence of independent
variables on self-prescription of antibiotics. The regression
outcome of self-prescription was given by the estimated
odds ratios and the corresponding 95 % confidence

intervals. Hypothesis tests for regression coefficients
(Wald-tests) were performed and expressed with p values
at the significance level o = 0.05. Knowledge was mea-
sured using a scoring system. There were four questions on
basic knowledge, namely (1) What is an antibiotic? (2)
What is a prescription? (3) Can antibiotics be used for all
types of infections including viral, bacterial, and fungal
origin? (4) Are antibiotics used to treat viral infections?
Three other questions were more specialized, namely (1)
Do you know what antimicrobial susceptibility testing is?
(2) Have you heard of the term antimicrobial resistance
before? (3) Do you know what antimicrobial resistance is?
The variable total knowledge was computed in a way to
reflect the different degrees of difficulty for the individual
questions. For the four basic questions, the wrong answer
resulted in a score of 0, the right answer in a score of 1, and
answer “do not know” in a score of 1/3. Responses in the
three specialized questions resulted in a score of 1 for the
answer “yes”, and a score of O for the answer “no”. The
value of the final variable total knowledge was defined as
the sum of the scores of all seven knowledge questions.
This gave a Cronbach o—value of 0.537. The association
of demographic characteristics with a number of chosen
variables was investigated using Pearson’s Chi square tests.

Results

Of the 1310 questionnaires that were distributed, 161 were
returned as uncompleted and 1149 were returned as com-
pleted. The response rate was 87.7 %. The socio- demo-
graphic characteristics of the study population are shown in
Table 1. Among respondents, 41 % were males, and most
of respondents were educated except for 6.6 % were illit-
erate, and respondents represented different residents from
different regions in Saudi Arabia shown in Fig. 1. The
mean age of participants was 26.8 (SD 8.8). The majority
of respondents were female (59.0 %) and Saudi nationals
(90.7 %).

Further, 71 % of the respondents reported that they had
used an antibiotic in the last 6 months. About 63.6 % of
participants reported that they had purchased antibiotics
without a prescription from pharmacies; 71.1 % reported
they did not finish the antibiotic course as they felt better.
Of those who used prescribed or non-prescribed antibiotics,
44.7 % reported that they kept left-over antibiotics from
the incomplete course of treatment for future need.

Interestingly, 62 % of respondents who used antibiotics
without prescription agreed with the statement that
antibiotics should be access-controlled drugs prescribed by
a physician.

Amoxicillin and its combination with clavulanate was
the most commonly requested antibiotic and was dispensed
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Table 1 Socio-demographic characteristics of study population

Characteristics No. respondents (N = 1149) %
Gender

Male 471 41.0
Female 678 59.0
Age

18-39 1006 87.6
>40 143 12.4
Marital status

Single 608 52.9
Married 526 45.8
Divorced 11 1.0
Widowed 4 0.3
Education

Higher education 606 52.7
Intermediate 428 37.3
Elementary 39 34
Illiterate 76 6.6
Nationality

Saudi 1042 90.7
Other 107 9.3

in 29.2 % of cases. We found that 18.2 % of participants
self-medicated with antibiotics for respiratory diseases
(Fig. 1).

Logistic regression analysis examining the predictors of
self-medication with antibiotics was conducted and pre-
sented in Table 2. We identified that female respondents
were less likely to self-medicate with antibiotics than males
(OR 0.635, 95 % CI 0.49-0.82) and Saudi nationals were
less likely to self-medicate with antibiotics than represen-
tatives of other nationalities (OR 1.8,95 % CI1.2-2.69). The
association between self-medication and gender was not
confirmed by a confounding effect of education, despite the
fact that women were less educated than men. The avail-
ability of antibiotics without prescription was positively
associated with self-prescription (OR 0.238, 95 % CI
0.17-0.33). In addition, using a non-professional source of
health-related information about antimicrobial resistance
(like internet) was positively associated with taking antibi-
otics without prescription (OR 1.575, 95 % CI 1.2-2.07).

The following independent variables were also posi-
tively associated with self-medication: taking antibiotics
following pharmacist’s advice without physician referral
(OR 0.241, 95 % CI 0.16-0.35), keeping left-overs (OR
0.412, 95 % CI 0.31-0.55), and incomplete course of
antibiotic treatment (OR 1.932, 95 % CI 1.42-2.64). The
following predictors were negatively associated with self-
medication: using for the treatment of acute upper respi-
ratory infections (OR 0.242, 95 % CI 0.125-0.469), and
total knowledge (OR 0.917, 95 % CI 0.85-0.99).
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The results of the relationship between individual’s
socio-demographic characteristics and storage of antibi-
otics, attitudes toward and knowledge of the antibiotic use
were shown in Table 3.

Nationality had no significant effect on each of the
statements as most of respondents were Saudis. There was
no association found with marital status. Gender, age and
education were significantly associated with knowledge of
antimicrobial resistance. We also found significant inter-
actions between storage, knowledge/attitudes and
education.

Figure 2 shows the frequency of diseases which antibi-
otics were used for by the respondents. In addition, 1.04 %
of female respondents in the present study reported to self-
medicate with antibiotics when they experience menstrual
cycle and its associated symptoms such as headache, colic
and vaginal pain.

Discussion

There are many drivers for the emergence of antimicrobial
resistance among pathogens. Inappropriate use of antibi-
otics constitutes a growing global public health concern.
Increasingly, there are reports of outbreaks caused by
bacterial strains that have acquired multiple mechanisms of
antimicrobial drug resistance [16, 17]. The unnecessary
widespread and imprudent use of antibiotics in humans and
in agriculture plays an inevitable role in the increasing
problem of antimicrobial resistance in both developing and
developed countries [18, 19]. In the present study, a high
participation rate of 87.7 % is a major strength. The present
study found significant interactions between storage,
knowledge/attitudes and education. A significant finding of
the present study is that the overall level of awareness on
the use of antibiotics and education on antibiotic resistance
among residents in Saudi Arabia were found to be low. The
study targeted populations including Saudi nationals as
well as non-Saudi residents who come from various parts
of the world. The overwhelming respondents of Saudi
nationals were an objective to mainly target Saudi nationals
and it is related to the cultural effects as a risk factor for the
non-prescription and increased use of antibiotics.

It was found that 63.6 % of participants reported to
have purchased antibiotics from pharmacies without a
prescription from the physician. This may be explained
by the fact that although many policies exist to regulate
antibiotic use but enforcement, education on antibiotic
use and antimicrobial resistance are insufficient or
lacking. Results of the present study are alarming and
we hypothesized that if access to antibiotics among
Saudi population is controlled, it should reduce the
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irrational use of antibiotics and consequently will con-
tribute to the reduction of the associated antimicrobial
resistance threat.

In the present study use of internet as a nonprofes-
sional indiscriminate drug use and source for prescription
of antibiotics was positively associated with taking
antibiotics without prescription (OR 1.575, 95 % CI
1.2-2.07) similar to other studies where it was reported
that internet is a source of medicines and antibiotic
abuses [20, 21]. In the present study, it was found that
the majority of respondents were female (59.0 %) which
could be attributed to that females are more likely to
self-medicate with antibiotics because they might use
these antibiotics to treat respiratory tract symptoms
among their children as shown Fig. 2. Self-medication
contributed to the excessive use of antibiotics as was
previously reported [22, 23].

Fig. 1 Study site locations in
Saudi Arabia. Residents from
different provinces including
Makkah Al Mokaramah, Al

SAUDI ARABIA

The findings of the present study demonstrate the
community antibiotic medications overuse, which may
contribute to increase antibiotic resistance. It has been
previously reported that antibiotic overuse contribute to
the increased antimicrobial resistance as well as emer-
gence of resistant bacterial strains [24]. Consequently, the
findings of the present study suggest that the community
antibiotic medications overuse may contribute to increase
antibiotic resistance in Saudi Arabia and the spread of
multidrug resistant bacteria.

Our results are similar to another study performed in
Saudi Arabia [15] which confirmed that 48 % of partici-
pants reported using antibiotics without consulting a
physician. In addition, reports from neighboring countries
including Iraq, Egypt, Jordan, Palestine, as well as other
parts of the globe showed the imprudent, overuse and self-
medication with antibiotics [23, 25-31].

Administrative Divisions

Madinah Al Munawarah,
Jeddah, Taif, Riyadh, Al Baha,
Jazan, Bisha, Najran, Abha,
Tabuk, Sakaka, Hail, Buraydah,
Al Hofuf, and Dammam were
included in the study. Non Saudi
residents included nationals
from Algeria, Bahrain, Egypt,
Iraq, Jordan, Kuwait, Lebanon,
Morocco, Oman, Palestine,
Sudan, Syria, United Arab
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Table 2 Predictors associated with self-prescription (Logistic regression models)

Independent variable

Dependent variable (self-prescription)

Predictor Possible values p value (Wald-test) Odds 95 % CI
ratio
Nationality Saudi-Arabian* or not 0.004 1.799 1.202 2.693
Age Natural numbers 0.727 1.002 0.989 1.016
Gender Male* or female <0.001 0.635 0.493 0.819
When did you last use an antibiotic? <6 months ago, between 6 and For “between 6 and 0.073 0.010 0.555
12 months ago, more than a year 12 months ago”:
ago* 0.011
When do you usually use the antibiotic? 19 types of diseases For “Acute respiratory  0.242  0.125 0.469
infections”: <0.001
Do you agree that antibiotics are accessed without Yes* or no 0.946 1.011 0.741 1.378
a prescription?
Have you purchased antibiotics from the pharmacy Yes* or no <0.001 0.238 0.174 0.326
without a prescription?
Do you accept to use an antibiotic directly from  Yes* or no <0.001 0.241 0.164 0.352
the pharmacist without physician referral?
Do you agree that antibiotics become access- Yes* or no <0.001 2.125 1.612 2.802
controlled drugs only by physician?
Do you keep the antibiotic for future use? Yes* or no <0.001 0.412 0.309 0.549
Do you follow antibiotic course as prescribed? Yes or no* <0.001 1.932 1417 2.636
Do you agree to administer the antibiotic when Yes* or no 0.525 1.128 0.778 1.636
prescribed to you?
Do you change the prescribed antibiotic by a Yes* or no 0.497 0.898 0.658 1.225
pharmacist help?
Before using antibiotic. were you asked to do Yes* or no 0.004 1455 1.125 1.882
antimicrobial susceptibility testing?
Do you request antibiotic prescription change by  Yes* or no 0.011 0.713  0.550 0.924
aid of pharmacist?
Source of health-related information Professional* or non-professional 0.001 1.575 1.201 2.066
Total knowledge Scoring system 0.028 0.917 0.849 0.991
Reference groups of the independent variable are marked with *
Significant values when p < 0.05 were shown in bold
Table 3 Association of demographic characteristics with knowledge, attitudes and behavior statements (Chi square tests)
Statement No. (%) respondents p value
(N = 1149) .. .
Nationality Gender Age Education
Inventory of antibiotics at home 515 (44.8) 0.445 0.03 0.561 0.03
Knowledge of antibiotic resistance 550 (47.9) 0.88 <0.001 0.029 <0.001
Completing a course of antibiotics As prescribed 451 (39.3) 0.445 0.724 0.70 <0.001
Awareness that antibiotics are used to treat viral infections 553 (48.1) 0.16 0.19 0.295 <0.001

Significant values when p < 0.05 were shown in bold

Conclusion

The findings of the present study clearly highlight the need
for better implementation of antibiotic stewardship, legis-
lation of antibiotic use and a need for surveillance
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programs on antimicrobial prescription and resistance in
hospitals and primary care settings in Saudi Arabia. Future

effective enforcement of legislations regarding antibiotic
access in community in Saudi Arabia should be advocated
and will help change the driving factors for purchasers.
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Fig. 2 Percentage of antibiotics 60-
used for different diseases 55
among study population
(n = 1149)
40-

Percentage of antibiotics used (%)

In addition, optimizing antibiotic use should also be
achieved by changing patient and clinician behaviors in the
community and hospitals. We have found unrestricted
overuse of other classes of medications that require further
attention including nonsteroidal anti-inflammatory drugs,
acetaminophen, and antiviral agents among participants.
More importantly, outpatient prescription practices in
health centers, primary care settings, and hospitals require
investigation to guard against the overuse of antibiotic
medications among population in Saudi Arabia. Among the
proposed methods that will help track antibiotic prescrip-
tion in communities is an antibiotic prescription data
records and network to monitor all dispensed antibiotics in
pharmacies and hospitals. In conclusion, results of the
present study recommend that public health awareness
intervention programs on the use of antibiotics should be
implemented. In addition, health care decision makers
should implement policies on access, use and prescription
of antibiotics and to further limit and control the access to
antibiotics. This will eventually reduce the increasing level
of resistance and will help alleviate the ever increasing
antimicrobial resistance crisis.
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