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ABSTRACT

Aim: To explore the main antibiotic misbehaviors on daily basis, assess the Saudi population
awareness with medication safety measures and correlate these factors to gender, age and
educational levels.

Study Design: This research is a cross sectional study and the design used a questionnaire
survey distributed randomly among public people & health care professional in Al-Riyadh — Al-
Kharj, Saudi Arabia, in 2016-2017.

Place and Duration of Study: Sample: were collected from people in Al-Kharj and Al-Riyadh
during about two months.

Methodology: We included 413 people (82 men, 331 women; age range 18-61 years) which 334
came from public and 79 from health care professionals. These questionnaires were randomly
distributed in Riyadh and Al-Kharj. The collected data were statistically analyzed using Statistical
Product and Service Solutions (SPSS) software analysis tool (version 22.0). Chi square test with p
< 0.05 was used to check for significance of differences in responses.

*Corresponding author: E-mail: Jassie_81@hotmail.com;
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Results: Results showed that significant percentages of participants were misusing antibiotics due
to unawareness or intentional mistakes especially in storage and disposal measures. Moreover,
health care professionals declared that most errors were highly related to patient incompliance.
Conclusion: The active participation by health care professionals is fundamental for raising the
antibiotic safety measures among the Saudi population and might even be cost effective.

Keywords: Antibiotics; medication safety; patient safety; errors; storage; misuse; self-medication;

antibiotic resistance; patient awareness.

ABBREVIATIONS

Antibiotic: It's used to treat or prevent some types of bacterial infection. It works by killing bacteria or

preventing them from reproducing and spreading.

Pilot Study: It is a research study conducted before the intended study. It's apply in small scale,
preliminary studies which aim to investigate whether crucial components of a main study- usually

randomized controlled trial (RCT)- will be feasible.
Mishaps: An unfortunate accident or event.

SA: Saudi Arabia.

SFDA: Saudi Food and Drug Administration.

SPSS: Statistical Product and Service Solutions (SPSS) software analysis tool.

%: Percentage

+Ve: Positive results mean these people answer with YES.
-Ve: Negative results mean these people answer with NO.

1. INTRODUCTION

Antibiotics are considered one of the most
effective and heavily prescribed medicines in
medical practice with lifesaving properties [1].
However, they are also the subject of intensive
overuse and/or misuse; both over-prescription
and inappropriate use [2,3]. This has led to the
worldwide serious problems, for instance:
development of bacterial resistance, increasing
the burden of chronic diseases and thus rising
costs of health services [4,5]. Inappropriate
antibiotic use, storage, sharing prescription
drugs, self-medication habits and misuse
behaviors are among the contributing factors
affecting medication safety, which is essential for
the safety of patients (Tawfik & Jabeen, 2013).
Medication and patient safety measures are
indispensable in any health care system.
Medication safety is the design of medication
administration strategy to ensure the five rights;
right patient, right medication, right dose, right
route and right time [6]. While patient safety
refers to the sustained, proactive process of
identifying and avoiding errors, mishaps and
miscommunications that could affect a patient’s
health [6]. Saudi Food and Drug Authority
(SFDA) is the regional regulatory authority that
assure the safety, quality and efficacy of
medications in Saudi Arabia (SA) (sFDA).

Inappropriate use of antimicrobial drugs is
closely related to the knowledge, attitudes and
behaviors of the population, as well as the
antibiotic prescribing behavior of the healthcare
professionals [7]. Improvement of the rational
use of antimicrobials is encouraged by the World
Health Organization through prescription-only
use of antibiotics [8] and through educational
measures [9]. Hence, preventing medication
errors is a blueprint for change in medication
safety [10]. Recent research reports have raised
concern about the protocols of administration of
various pharmaceuticals including antibiotics that
are used in health care systems and their effects
on medication and patient safety in order to
minimize the index of errors to the lowest [11].

These misuse behaviors are considered a public
health issue in many middle-east countries that
are similar to Saudi Arabia, geographically and
culturally and may lead to serious health
complications and even death [12] and [13].
Some studies have discussed the reasons
associated with antibiotics overuse. These
include: attitudes, beliefs, knowledge of antibiotic
use [14] and behaviours [15]. However, detailed
information regarding trends in antibiotic
consumption and population awareness among
different educational levels in Saudi Arabia is
very limited [16]. Additionally, Literature data
from survey studies on the prevalence of



common Antibiotic errors at home is lacking. To
promote adherence to medication and patient
safety measures, there is an urgent need to
highlight the common malpractices that
individuals make during their daily life when
using antibiotics in Saudi Arabia. This study
aims to explore the main antibiotic misbehaviors
on daily basis, assess the Saudi population
awareness with medication safety measures and
correlate these factors to gender, age and
educational levels.

2. MATERIALS AND METHODS
2.1 Materials

Individuals from Saudi Arabia.
Questionnaire made of 42 questions.

2.1.1 Inclusion Criteria

Individuals of both genders
Individuals aged above 18 years

2.1.2 Exclusion Criteria

Uneducated people who could not read or write
Individuals aged less than 18 years
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2.2 Methods

This research is a cross sectional study and the
design used a questionnaire survey distributed
randomly among public people & health care
professional in Al-Riyadh - Al-Kharj, Saudi
Arabia, in 2016-2017. The questionnaire had
multiple questions pertaining to Antibiotics used
and self-medication habits. Some of these
questions were about the placement of
antibiotics stored at home, whether they are
prescription or not, completing the antibiotic
course, keeping the leftover drugs for future use,
understanding instructions given and sharing
medications.

A self-designed, validated questionnaire adapted
from previous studies was designed (Tawfik &
Jabeen, 2013), in both English and Arabic
languages. We divided 42 questions into two
types; 32 was general for both public people &
health care professional and only 10 questions
were specialized for health care professionals.
The questionnaire was distributed to a sample of
10 participants selected randomly and responses
were subjected to a factor analysis. Then, some
changes were made to some questions. The

content validity was finally assessed by
discussion and rating by academics and
students. A pilot questionnaire was given
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Fig. 1. Questionnaire form by using Google survey website



to 10 participants and then re-given to them after
45 days to test reliability and reproducibility. It
has been shown an excellent reliable test. The
question was varied \ diverse response, 19
questions had a response of yes & no options,
17 questions were by multioptions and 6
questions had open answer response where the
participants wrote the answer themselves.
Additionally, participants read and agreed about
the informed consent before filling the survey.

Both hard copies were randomly distributed
among employers and students of Prince Sattam
University (aged 18 years and above) after
verbal agreement and soft copies of the
questionnaire using google survey website
(https://docs.google.com/forms/d/e/1FAIpQL ScfL
d3jieFvePugYNOS8;SIiM5kBBWbSSr QrEvmWP0O
W502Bow/viewform?vc=0&c=0&w=1) were
available (Referred to Fig. 1).

2.3 Statistical Analysis

Four hundred and thirteen responses were
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Statistical Product and Service Solutions (SPSS)
software analysis tool (version 22.0). Chi square
test with p < 0.05 was used to check for
significance of differences in responses. Data are
represented as percentage of the total
participants to each question. Analysis of data
and presentation of graphs were performed using
Microsoft Excel and GraphPad Prism software
version 5 (ISI® software, USA).

3. RESULTS

Total of 32 questions for public and 10 questions
for Health care professionals from paper and
online versions were filled in Riyadh and Al-Kharj
and returned with 413 responses. This study
scheduled questionnaire questions with their
responses which compared with age, gender and
work level of participants. General questions
responses were classified into different
parameters; safety, awareness & education,
prescription & storage. Health care professional
questions were shown in 3 parameters;
Education of patient, writing a prescription and

collected, and data were analyzed using problems they faced during antibiotic dispensing.
100.00%
80.00%
60.00%
40.00%
20.00% .!;-
0.00% — _
GENDER PERCENT % AGE
@ males B females
[ Public M Health Care Professional

[ Less than 20 Years
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Fig. 2. Study populations divided into different categories
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Table 1. Saudi populations’ safety measures when using antibiotics

Practice of antibiotic safety measures % (+ve) P-value

1. Use antibiotic by prescription. 79.7% 0.705

2. Use of antibiotic only in case of iliness. 99.3 0.043

3. Are you committed to take the antibiotic doses accurate in time? 81.4% 0

4. Do you check for an antibiotic expired date before use? 63.7% 0.006

5. Do you know how to remove or eliminate the remaining of antibiotic? 7.3% 0.001

6. Have you ever been checked the pamphlet comes with the antibiotic drug? 81.6% 0

7. Is antibiotic present at your home as frequency? 60.8% 0

8. Do you have any allergy or side effects once you use antibiotic? 79.9% 0.75

9. Have you ever been poisoned with an antibiotic? 98.5% 0.225

10. Have you ever use an overdose of antibiotic? 93.2% 0.501

11. Have you ever used an antibiotic from the last prescription drugs at your home? 65.4% 0.071

12. Do you mix an antibiotic with milk for your child? 95.2% 0.09

13. Do you dissolve or crush the antibiotic tablet/capsule and mix it with food or syrup to mask its taste? 94.2% 0.02

14. If you are pregnant or feed your baby, do you take antibiotic? 87.4% 0.629

The result of Antibiotic safety 76.57% (+) While  (-) result is
23.43%

Table 2. Practices of antibiotic safety measures according to age

Practice of antibiotic safety measures according to age % (+ve) P value
<20Y  20-30Y 30-40Y <40

1. Use antibiotic by prescription. 81.8% 76.80% 82% 80% 0.043

2. Use of antibiotic only in case of illness. 96.4% 100% 99.20% 100% 0

3. Are you committed to take the antibiotic doses accurate in time? 67.3% 76.1% 88.3% 90.7% 0.006

4. Do you check for an antibiotic expired date before use? 47.3% 60.6% 67.2% 76% 0.001

5. Do you know how to remove or eliminate the remaining of antibiotic? 7.3% 9% 7.8% 2.7% 0

6. Have you ever been checked the pamphlet comes with the antibiotic drug? 49.1% 83.9% 88.3% 89.3% 0

7. Is antibiotic present at your home as frequency? 36.4% 58.1% 65.6% 76% 0.75

8. Do you have any allergy or side effects once you use antibiotic? 87.3% 85.2% 71.9% 77.3% 0.225

9. Have you ever been poisoned with an antibiotic? 98.2%  99.4% 96.9% 100% 0.501

10. Have you ever use an overdose of antibiotic? 89.1% 94.8% 93.8% 92% 0.071

11. Have you ever used an antibiotic from the last prescription drugs at your home? 50.9% 64.5% 69.5% 70.7% 0.09

12. Do you mix an antibiotic with milk for your child? 92.5% 97.1% 92.1% 98.6% 0.02

13. Do you dissolve or crush the antibiotic tablet/capsule and mix it with food or syrup to mask its taste? 85.5% 94.2% 96.1% 97.3% 0.629

14. If you are pregnant or feed your baby, do you take antibiotic? 87.9% 87% 85.2% 91.7% 0.705

Average 69.78% 77.62% 78.85%  81.59%
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Table 3. Practices of antibiotic safety measures according to gender

Practice of antibiotic safety measures according to gender % (+ve) P value
Male Female
1. Use antibiotic by prescription. 67.1% 82.8% 0.002
2. Use of antibiotic only in case of illness. 96.3% 100% 0.008
3. Are you committed to take the antibiotic doses accurate in time? 82.9% 81% 0.683
4. Do you check for an antibiotic expired date before use? 65.9% 63.1% 0.648
5. Do you know how to remove or eliminate the remaining of antibiotic? 9.8% 6.6% 0.004
6. Have you ever been check the pamphlet comes with the antibiotic drug? 81.7% 81.6% 0.977
7. Is antibiotic present at your home as frequency? 59.8% 61% 0.833
8. Do you have any allergy or side effects once you use an antibiotic? 85.4% 78.5% 0.168
9. Have you ever been poisoned with antibiotic? 100% 98.2% 0.263
10. Have you ever use an overdose of antibiotic? 95.1% 92.7% 0.444
11. Have you ever used an antibiotic from the last prescription drugs at your home? 53.7% 68.3% 0.013
12. Do you mix an antibiotic with milk for your child? 93.9% 95.5% 0.387
13. Do you dissolve or crush the antibiotic tablet/capsule and mix it with food or syrup to mask its taste? 95.1% 94% 0.464
14. If you are pregnant or feed your baby, do you take antibiotic? 90.2% 86.8% 0.977
Average 76.92% 77.86%

Table 4. Saudi population's awareness & education measure when using antibiotics

Practice of antibiotic Awareness & education measures (+Ve) % P-value

Age Gender
1. Do you think that the different dosage forms of antibiotic affect their efficacies (capsule / syrup/ injection ...Etc.)? 48.9% 0.006 0.825
2. Do you know that overuse/ misuse of antibiotic will decrease its effect? 66.1% 0.002 0.322
3. When you take the antibiotic, it works to kill / inhibit the Bacteria? 40% 0 <0.0001
4. Do you think that the higher antibiotic dose the faster to cure? 86.7% 0.005 0.45
The result of antibiotic awareness & education is 60.42% (+) While (-) result is 39.57%

Table 5. Saudi population's prescription measure when using antibiotics

Practice of pharmaceuticals antibiotic Prescription measures (+ve) % P-value

Age Gender
1. Do you use antibiotic drugs by Prescription? 79.7% 0.705 0.002
2. Do you use the antibiotic prescribed by your physician? 92.3% 0.344 0.122
3. Do you use the full course of antibiotic prescribed by the physician? 55.6% 0.003 0.743
4. Have you ever use an antibiotic of the last prescription drugs at your home? 65.4% 0.071 0.013
The result is 73.25% (+) While (-) result is 26.75%
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Table 6. Saudi population's storage and disposal measure when using antibiotic

Practice of Antibiotic storage and disposal measures (+Ve) % P-value
Age Gender

1. Do you know how to storage Antibiotic drugs? 25.7% 0 0.216

2. Do you know how to eliminate or disposal the remaining antibiotic? 7.3% 0.001 0.004

The result is 16.5%(+) While (-) result is 83.5%

Table 7. Prescription writing: The role of healthcare professionals
Items (+Ve) % P-value
Age Gender
1. Dispensing of the antibiotic drugs at illnesses case only. 89.8% 0.936 0.001
2. Dispensing of the antibiotic power/ strength according to the patient's condition (need). 75.64% 0.979 0.489
3. If your patient has some problems with his/her memory such as (Alzheimer), are you give both the patient and his/her 21.5% 0.808 0.431
family responsibility to follow the prescription.
4. Are your favorite methods to treat the patient by Give him one antibiotic drug only? 84.81% 0.977 0.366
5. Do you dispense the antibiotic drugs for simple symptoms such as fever, toothache...? 81.57% 0.2 0.758
The result is 70.66% (+) While (-) result is 29.3%
Table 8. Patient education: The role of healthcare professionals
Items % P-value
Age Gender

1. Do you explain to patient, the drug will become effective and relief the symptoms after how much time? 67.1% 0.383 0.298

2. Do you clarify to patients the side effects which may face from their antibiotic drugs? 64.47% 0.714 0.76

The result 65.79% (+) While (-) result is 34.2%
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Fig. 5. Variation of population according to which prefer natural materials (Like: Honey/ Garlic/
Lemon...Etc.) over drugs for different ages

Four hundred and thirteen questionnaires from
paper and online versions were filled with a
response rate over 80 %. From those, 334 came
from public and 79 from health care
professionals. There were 82 males and 331
Females. Of those, 206 were students, 128
lecturers and employers, 70 were pharmacists, 4
nurses, 4 doctors and one surgical technician
(Referred to Fig. 2). Our study showed that there
are significant variations between participants of
different gender, age and work level have been
found upon comparison of their daily practices
such as awareness of safety measures,
prescription, storage .... etc.) when using
Antibiotic (Referred to Table 1- 6). In addition,
this study shows a wide variation in Saudi
population in antibiotic use for different medical

illness (Referred to Fig. 3) and variation among
them in their preferable choice between natural
products (such as: Honey/ Garlic/ Lemon...Etc.)
or synthetic drugs among different ages and
genders (Referred to Figs. 4 &5).

Antibiotic good practices have been noticed from
populations in both Public and Health care
professional with significant differences in certain
responses from each one Saudi populations’
safety measures when using antibiotic is 76.57%
of good safety measures while 23.43% were of
Low level (Referred to Table 1). Moreover,
significant  variations were found among
participants of different ages when using
antibiotics. In the population above forty, about
81.6% of responses were positive while only



69.7% of responses were positive in below
twenties population and the intermediate age
range showed around 78% positive responses
(Referred to Table 2).

On a gender basis, females were found to be
notably more aware with safety measures than
males when dealing with antibiotics (Referred to
Table 3).

Interestingly, our results concerning Saudi
population's awareness with antibiotic action and
prescription was surprising and promising, as an
average of 69.2 % of the population showed
positive responses towards some scientific
information about the dosage forms and the
mechanism of drug action and resistance while
only 30.8% of the population failed to respond
well. Moreover, about 80 % of Saudi population
use antibiotics only when prescribed while 65%
use the antibiotic through self-medication
concept from a previous prescription. This study
highlighted one of the main concerns in antibiotic
resistance which is the patient compliance, since
55.6% of the Saudi population didn’t complete
the full course of antibiotic prescribed by the
physician due to unawareness or intentional
mistakes (Referred to Tables 4 and 5). Thus,
increasing population awareness about optimum
dose regimen would minimize the adverse
effects, resistance and may even cost effective.
On the other hand, this study showed that only
16.5% of Saudi population were aware with
storage and disposal measures while using
antibiotics is (Very Low Level) and 83.5% of the
population were lacking this knowledge (Referred
to Table 6). Thus, active participation by

M Error in the prescription.

M Patient compliance. m All of them.

W The misuse of the drug by patient.
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healthcare professionals is fundamental for
raising the antibiotic safety measures.

Besides results coming from Saudi public
population, this study explored the antibiotic’s
safety measures and misbehaviors with
connection to healthcare professionals who are
closely concerned with antibiotics through many
ways such as; prescription writing, patient
education and monitoring of effective dosage
regimen as well as possible adverse effects. It
has been shown that 71.3 % of Saudi healthcare
professionals strongly followed the prescription
writing’s measures as well as patient education
measures when using antibiotics while only 28.6
% of them showed negative responses. On the
other hand, 81.5 % of professionals dispense the
antibiotic drugs for simple symptoms such as
fever, toothache.... etc. Generally, 68.22% have
High effective role in patient education when
dealing with antibiotics (Referred to Tables 7 &
8). Furthermore, this study stress on the role of
healthcare professionals in educating patients of
memory illness, as only 21.5% respond positively
when they have been asked if they gave the
same instructions to both patients and his family
members in case of memory illness such as
(Alzheimer) (Referred to Table 7).

Finally, healthcare professionals declared that
most errors accompanying with antibiotics were
highly related to patient incompliance as patients
discontinue the antibiotic once they feel better.
Besides, they claimed that patients sometimes
asked physician to write an antibiotic because
their belief of that antibiotics could treat all types
of diseases. On the other hand, this study

21%

Antibiotic resistance.

Other

Fig. 6. The most errors associated with antibiotic drug administration
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Multiple doses & Frequency.
Resistance of Antibiotic.
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3.
4

5. Difficult to swallow (Tablet/capsule).
6

7

u7

ig. 7. The common problems face health care professionals when dealing with antibiotics
Patients ask physicians to write Antibiotic in cases, even these cases don't require it.

Discontinue the taking of antibiotic once they feel better / fine.
Many physicians prescribe antibiotics with high doses which increases the chances of adverse effects.

Table 9. The average results of the role of health care professionals in writing prescription and
patient education

The final result of prescription and

Positive role

Negative role

education of patient by a healthcare
professional is

68.22% of the population
has High effective role.

31.75% of the population
has Little effective role.

showed that 40 % of responses clarified that
physicians write prescriptions with high doses of
antibiotics, which increase the chance of adverse
effects and affect patient safety (Referred to
Figs. 6 & 7).

4. DISCUSSION

Comparison of the safety measures practiced by
the study participants when using antibiotics has
been done on the basis of prescription,
awareness & education, storage and disposal
according to three factors gender, age and work
category. The study asked about all antibiotics'
that people were used in their daily life including
prescription and nonprescription selecting people
from different work category would significantly
help in understanding some of the leading factors
to antibiotics safety practices, especially within
the Saudi community where there are many
challenges to health care services although their
governments have given high priority to the
development of health care systems. On the
other hand, comparing participants of both
genders and ages determined how those factors
would affect their safety measures when using
antibiotics and hence their health. Our findings

10

were closely related to a previous comparative
pilot study had been done in Saudi population by
Tawfik and Jabeen (Tawfik & Jabeen, 2013).
Analysis of the data revealed that females were
found to be notably more aware with safety
measures than males when dealing with
Antibiotics.

Through the questionnaire, we divided the
questions into three parts: first is Awareness and
education, second Prescription and third Storage
and disposal. Through the mentioned
percentages in the results section (Referred to
Tables 3,4,5 & 6,) we find that the Saudi society
is a conscious and a well-educated society,
especially in the age group between 31-40, and
this also gives an indication of the role of the
medical staff and pharmacists in directing
information to patients. The major problem we
got is the lack of awareness in Saudi society
regarding the correct way of antibiotic Storage
and disposal. Indeed, self-prescribing is
acceptable in some situations for physicians, but
in the case of antibiotics they should seek
professional help for illness. This study showed
that about 65.4% of the population use the
antibiotic through self-medication from a previous



prescription, which is a high percent (Referred to
Table 5). Our study confirms the findings of high
prevalence of self-medication among educated
subjects in other countries [7,17].

Besides public population, part of the
questionnaire was developed to measure the role
of the health care professionals during the use of
antibiotic such as; writing of prescription and
patient education. This study showed that about
68.22% of Saudi health care professionals have
a high effective role in patient education who are
on antibiotics and only 31.75 % were of little role
(Referred to Table 9). Through this ratio, we find
that the role of the medical staff is very effective
in building up patient's awareness and guiding
them through the right way during antibiotic
therapy. Unfortunately, all these efforts are being
not sufficient and Health care professionals need
to work harder to make higher in order to
increase the level of safety and awareness in a
well civilized population like Saudi one. Indeed,
our study showed a high prevalence of medical
errors and antibiotic resistances are associated
mainly with patient incompliance, as they did not
complete the antibiotic course. Subjects from the
general population are not always aware about
the importance of compliance in the case of
antibiotic treatment of the correct use of
antibiotics and are sometimes confused [18,19],
therefore educational programs should be
instated to inform about the harm produced by
administering antibiotics in the most common
viral infections. It is essential to increase the
awareness of the importance for correct use of
antibiotics, not using antibiotics in common viral
diseases, both by healthcare professionals and
the general population [7,20].

5. CONCLUSION

With the context of the main aim of this study,
our paper was the first to conclude that females
have more awareness of the safety measures
than males when dealing with Antibiotics. In
addition, we suggest that the major problem in
Saudi society is the lack of awareness of the
correct way of antibiotic storage and disposal.
Moreover, self-medication and patient
incompliance are considered the main problems
beyond the antibiotic misuse as claimed by
health care professionals. Therefore, active
participation by health care professionals is
fundamental for increasing Saudi population
awareness about optimum dose regimen which
would minimize the adverse effects and
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resistances, raise the antibiotic safety measures
and might even be cost effective.
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