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Abstract

The misuse of antibiotics contributes to the development of antibiotic resistance, posing serious global health risks. Understanding public awareness is
crucial in addressing this issue. This research investigates the awareness, attitudes, and behaviours related to antibiotics and their use among pharmacy
customers in Saudi Arabia. Methods: A comprehensive questionnaire was developed and refined through expert evaluation and field testing. The study
was conducted in pharmacies. Data collection involved a systematic approach using Google Forms and QR codes. The analysis was conducted through
descriptive statistics and ANOVA to assess demographic influences by using SPSS. Results: This study involves the 718 customers, 16 withdrew, yielding a
97.8% response rate. A significant portion (46.2%) of participants were aged 25 years or younger, with males comprising 71.1%. More than half (56.4%)
held bachelor’s degrees. About 53.1% perceived antibiotics and anti-inflammatory drugs as dissimilar medications. A notable majority (70.7%) understood
antibiotics as intended solely for bacterial infections, while 80.3% expressed concern about excessive antibiotic use. Around 43.3% believed expensive
antibiotics didn’t guarantee safety or effectiveness. Additionally, 66.3% believed in the efficacy of multiple antibiotics, but 69.5% cautioned against saving
and reusing leftover antibiotics. A minority (21.1%) admitted to never reading antibiotic instructions, contrasting with 40.7% who reported consulting
doctors before changing antibiotics. Educational level significantly influences the knowledge, attitudes, and practices concerning antibiotic usage.
Conclusion: Positive and concerning trends in antibiotic awareness and usage reveal the need for targeted education campaigns to promote responsible
antibiotic usage and combat the growing threat of antimicrobial resistance.
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INTRODUCTION

Antibiotics represent a major medical advancement,
revolutionizing treatment and saving countless livest.In the
past eighty years, the discovery of antibiotics has revolutionized
the management, treatment, and outcomes of infectious
diseases?3. Antibiotic resistance (ABR) stands as a significant
global threat to both health systems and food security?,
endangering human life and public health®. Approximately
700,000 people succumb annually to infections stemming from
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resistant bacteria®’, with projections from the World Health
Organization (WHO) suggesting a potential increase to 10 million
deaths by 2050 without the development of new and improved
treatments®.The inappropriate use of antibiotics arises from
a multifaceted interplay of various factors, encompassing
prescriber behaviour, diagnostic uncertainty, patient demand,
self-medication, and inadequate patient-prescriber interaction.
Macro-level influences such as sociocultural, economic, and
healthcare regulatory policies also play a role®°. Furthermore,
patients’ knowledge, beliefs, attitudes, expectations, and past
experiences with antibiotics contribute to the proliferation
of resistant microorganisms!!. Heightened self-medication
practices can lead to resource wastage, pathogen resistance,
adverse reactions, incorrect self-diagnosis, delayed appropriate
care, and the risks of drug dependence and abuse!*®3,

The leading cause of ABR is the use of antibiotics without a
doctor’s prescription®. Multiple factors drive high antibiotic
consumption, including over-the-counter sales, inconsistent
use policies, and exposure to increasingly resistant
microorganisms®®. Poor knowledge and awareness contribute
to irrational antibiotic use*®’. ABR arises from various factors,
including the use of previously prescribed antibiotics, sharing
with others, or obtaining them without prescriptions!®?®,
In developing countries, ABR leads to significant mortality,
morbidity, and costs?®. Globally, antibiotic consumption surged
by 65 percent between 2000 and 201522

Infections from resistant bacteria often result in longer illness
durations and require more aggressive treatment, leading to
higher complication and mortality rates compared to those
from non-resistant bacteria. Additionally, treating patients
affected by ABR pathogens consumes considerable resources,
including lost working days and reduced productivity due to
extended hospital stays. These factors increase treatment
costs and strain healthcare resources®.Furthermore, in
our interconnected world, antibiotic-resistant bacteria can
swiftly spread from one continent to another, facilitating the
global dissemination of these resistant strains?®. While ABR
is not a new issue, there has been a historical assumption
that continuous development of novel drugs could solve the
problem. However, antibiotic development has declined
significantly over time?* Studies have revealed numerous public
misconceptions surrounding antibiotic use and resistance®.
Many individuals remain unaware of the link between
antibiotic-resistant bacteria and antibiotic use?®. Despite being
knowledgeable about when antibiotics are necessary, some
people express confidence in self-medicating with leftover
antibiotics without consulting a physician?®. A systematic review
of 54 studies on public knowledge and beliefs about ABR found
that while some participants were familiar with the concept,
most believed it referred to changes within the human body.
Many participants perceived themselves as having a low risk
of contributing to ABR and felt that strategies to minimize it
should primarily target physicians. Researchers concluded
that the public lacks a comprehensive understanding of ABR,
harbouring misconceptions about its causes and their role in its
development?. In the Gulf Cooperation Council region, almost
half of the general public lacks knowledge about antibiotic

use and holds negative attitudes toward its utilization. Most
respondents reported obtaining information on antibiotics
from pharmacists, with pharmacies being the primary source of
antibiotics used for self-medication?. Public education is a key
intervention recommended by the WHO to promote rational
medicine use?. Enhancing public awareness and understanding
of antibiotic-related issues is a primary strategic objective of
the WHO Global Action Plan on Antimicrobial Resistance®.
Studies have highlighted variations in public knowledge
about antibiotics across different countries®!. Higher levels of
antibiotic resistance are often observed in countries with lower
awareness of ABR, such as Sweden and the Netherlands, where
public knowledge is higher and ABR rates are lower3. People’s
perceptions of medicines may influence their understanding
of antibiotics and ABR3?**%*, |n Kingdome Saudi Arabia
(KSA), numerous studies have explored public knowledge
and attitudes towards antibiotics, yet there has been a gap
in research focusing specifically on pharmacy clients. This
study aims to address this gap by examining the knowledge,
attitudes, and practices of individuals visiting pharmacies in
KSA regarding antibiotics and ABR. The main objective of the
study was to evaluate the understanding of antibiotics and ABR
among pharmacy customers in KSA. Additionally, the study
aimed to investigate the extent to which beliefs, attitudes, and
sociodemographic factors correlate with this knowledge. These
insights can inform targeted interventions and educational
campaigns aimed at promoting responsible antibiotic use and
combating ABR within the KSA context.

METHODS

A multicentred, online survey was conducted across the KSA
after the approval of research ethics department at King Fahad
Medical City of KSA. (IRB Log Number: 23-645)

Study instrument

A comprehensive literature review was conducted to inform
the development of the questionnairel?1617.283139 Thjs involved
thoroughly examining existing research and publications
relevant to the topic of interest. Subsequently, an initial version
of the questionnaire was created, drawing upon insights and
findings from the literature.To ensure the quality and relevance
of the questionnaire, it underwent rigorous evaluation for
both content and face validity. This was assessed by a team
of experts in the field. Ratings for each item were determined
using an item-objective congruence (10C) score method, where
a score of 1 indicated clear measurement, 0 signified unclear
content, and 1 indicated the content was clearly not measured.
An average 10C score exceeding 0.5 was deemed indicative
of good content validity. Following feedback and input from
experts, several adjustments were made to the questionnaire
to address redundancy and improve clarity. Questions that
were deemed difficult to understand were either modified or
removed altogether. Additionally, field tests were conducted
on a small sample of 25 customers, although their data were
ultimately excluded from the analysis. These steps were
taken to refine the questionnaire and ensure its suitability for
gathering accurate and meaningful insights from the target
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population regarding antibiotics and ABR in the context of KSA
pharmacies. The reliability of the questionnaire was assessed
through pre-testing on a sample of 30 customers, with their
data subsequently excluded from the analysis. The values of
Cronbach’s a for the knowledge, attitude, and practice sections
were 0.81, 0.80, and 0.77, respectively. These values suggest a
satisfactory level of internal consistency and reliability for each
section of the questionnaire.

The final version of the questionnaire comprised 28 items
organized into five sub-sections. The first section included 6
guestions aimed at gathering demographic information, such as
gender, age, education level, monthly income and employment
status. The participants were presented with seven questions
to assess their knowledge about antibiotics. Responses were
recorded as ‘yes,’ ‘no,’ or ‘unclear.” The third section consisted
of eight questions designed to gauge participants’ attitudes
towards antibiotics. Responses were rated on a Likert scale,
ranging from ‘strongly agree’ to ‘strongly disagree.

The fourth section focused on participants’ practices regarding
antibiotics, featuring five questions with response options
ranging from ‘always’ to ‘never.” Overall scoring for knowledge,
attitude, and practices was categorized accordingly.
Additionally, one question was added about the participation
consent. Additionally, questionnaire underwent translation
by three language experts, employing both forward and back
translation techniques. Finally, a bilingual questionnaire was
developed for the understanding of diverse range of customers.
To ensure translation accuracy, an inter-rater reliability method
was utilized. Agreement among two or more raters was
deemed indicative of good agreement.

Sampling and sample size

Firstly, a sample size of 648 customers was calculated using
Raosoft online software®. This calculation was based on specific
parameters set to achieve a margin of error of 4%, a high
confidence level of 96%, and an assumed response distribution
of 50%. These parameters were chosen to ensure the statistical
accuracy and validity of the results. To translate these findings
into a broader context, it was assumed the representation of
average 2 customers from each pharmacy. This scaling factor
was applied to reflect the diverse customer base of pharmacies
across the country. Considering the vast number of pharmacies
in KSA*, reported at 17,815, the study aimed to encompass
a wide geographical and demographic range. However, to
further enhance the robustness of the study, an additional 70
clients were included, bringing the total number of participants
to 718. Customers visiting these community pharmacies
were recruited through the systematic random method. This
approach was involved by selecting every 10* customer who
enters the pharmacy, ensuring that each potential participant
has an equal chance of being included in the study. Additionally,
participants purchasing cosmetics, baby formula milk, OTC
medicine and nutraceuticals were excluded from the study.

Data collection

The data collection method employed for this study involved
the development of a “Google Form” accompanied by a QR

code for easy access. Participants could effortlessly answer
the survey questions by scanning the provided QR code. The
objectives of the study were clearly stated on the first page
of the form, ensuring participants understood the purpose
of the survey from the outset. Prior to proceeding with the
survey, obtaining informed consent was deemed crucial.
Participants were provided with detailed information regarding
confidentiality measures, their right to withdraw from the study
at any time, and the voluntary nature of their participation.
This ensured that participants were fully aware of their rights
and the implications of their involvement in the study. It’s
noteworthy that no incentives were offered to participants,
indicating that their participation was solely based on their
willingness to contribute to the research objectives. Between
Oct to Dec 2023, each pharmacist in the pharmacy informs
customers about the opportunity to participate in this study by
simply scanning a provided QR code.

Data Analysis

Descriptive analysis was utilized to study the percentages
and frequencies within the dataset by using SPSS. One way
ANOVA was employed to evaluate the relationship between
demographic characteristics and knowledge, attitudes &
practices (p< 0.05). Statistical significance was determined
based on p-values.

RESULTS

Out of the 718 total customers involved in the study, 16
withdrew, resulting in a response rate of 97.8%. The majority of
participants, comprising 46.2%, were aged 25 years or younger.
Among all participants, 71.1% were male. Approximately
32.6% reported an income of less than or equal to 3000 SAR.
The vast majority, accounting for 96.2%, held Saudi nationality.
In terms of education, over half (56.4%), had earned a
bachelor’s degree, as given in Table 1. Over half (53.1%) of
respondents perceived antibiotics and anti-inflammatory
drugs as dissimilar medications. A substantial majority (70.7%)
expressed that antibiotics are specifically intended for treating
bacterial infections. Furthermore, a significant portion (80.3%)
of participants showed concern regarding the risks associated
with the excessive use of antibiotics, as depicted in Table 2.

Approximately 43.3% of respondents hold the belief that
expensive antibiotics are not necessarily safer or more effective.
A majority, comprising over two-thirds (66.3%) of participants,
perceive that using multiple antibiotics may lead to better
outcomes. Furthermore,a significant majority (69.5%) believe
that saving and reusing leftover antibiotics is not advisable,
as outlined in Table 3. Only a small percentage (21.1%) of
participants reported never reading the instructions before
taking antibiotics, while a larger portion (40.7%) stated they
had never changed antibiotics without consulting a doctor, as
indicated in Table 4.

Knowledge regarding antibiotics and their usage is notably
influenced by educational attainment, as evidenced by the
findings presented in Table 5. Education significantly influences
antibiotic usage behaviour, while factors such as age, income,

3

www.pharmacypractice.org (elssn: 1886-3655 ISSN: 1885-642X)

© the Authors


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
http://www.pharmacypractice.org/

Mohammed K , Hind M.A, Mubarak A, Sana A, Norah A, Nada A, Amirah A, Haneen A, Amani S, Manal A, Salha A, Raghad A,

Majd L, Fawaz Al T, Amal Al T.. Behind the Pharmacy Counter: An Exploration of Antimicrobial Resistance from a Customer-Centric

Perspective. A national study of Saudi pharmacies. Pharmacy Practice 2025 Apr-Jun;23(2):3165.
https://doi.org/10.18549/PharmPract.2025.2.3165

nationality, and employment status show no notable impact, as by factors such as employment status and nationality, as

outlined in Table 6. The pattern of practice remains unaffected illustrated in Table 7.
Table 1. Demographics of study participants
Category n % age
less than or 25 26-30 322 46.2
26-30 102 14.2
31-35 66 9.2
Age (Years) *
36-40 79 11
41-45 43 5.9
46-50 44 6.1
More than or 50 41 5.7
Male 203 71.1
Gender
Female 499 289
less than or 3000 234 326
3001-5000 80 111
Income (SAR*¥*) 5001-10,000 229 31.9
10,001-20,000 133 18.5
More than or 20,000 60 9.3
Middle 4 0.6
Secondary 160 22.9
Below secondary 33 4.7
Educational level Bachelor 395 56.4
Graduation 47 5.9
PhD 1 0.1
Other (Diploma) 66 9.4
Employed 287 40.9
Retired 35 5
Employment status
Students 248 353
Unemployed 132 18.8
Saudi 674 96.2
Nationality
Non-Saudi 27 3.8
Table 2. Knowledge of study participants
No Yes Not clear
Questions
n % n % n %
Q 1. Are antibiotics and anti-inflammatory medicine being similar 373 53.1 240 34.2 89 12.7
;lni.\flzr;:g;ﬁbiotics be applied to cure bacterial infections i.e. typhoid, pneumonia 156 222 296 70.7 50 71
Q 3. Can antibiotic be the treatment of common cold 264 37.6 391 55.7 47 6.7
Q 4. The antibiotics are safe for normal flora of body 249 35.5 214 30.5 239 34.5
Q 5. Health risk is associated with the redundant antibiotic’s use 87 12.4 564 80.3 51 7.3
Q 6. Antibiotics use without prescription in pregnant women is harmless 536 76.4 113 16.1 53 7.5
Q 7. Can antibiotics concomitantly be used with herbal therapies 412 58.7 177 25.2 113 16.1
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Table 3. Behaviour of study participants

Strongly . .

Agreed Agreed Neutral Disagreed Strongly Disagreed
Questions n % n % n % n % n %
Q1. Expensive antibiotics are safe and effective 92 131 125 17.8 181 25.8 | 242 34.5 62 8.8
Q2. Expensive antibiotics possesses less adverse drug reactions 73 10.4 78 111 86 12.3 231 32.9 234 33.3
Q3. Use of antibiotic without prescription is harmless 108 | 15.4 104 14.8 183 26.1 256 36.5 51 7.3
Q4. Increasing the dose of antibiotics can accelerate the healing 03 132 125 178 175 24.9 248 353 61 8.7
process
Q5. Administering multiple antibiotics results more favourable 72 103 81 115 83 118 | 232 33 234 333
outcomes
Q6. Npt completing a antibiotics full treatment reduces treatment 85 121 109 15.5 82 117 194 27.9 232 33
effectiveness
Q7. Ceasing antibiotic therapy is safe when symptoms are 87 124 108 15.4 120 171 189 26.9 198 28.2
improved
Q8. Saving and reusing leftover antibiotics is recommended 287 | 40.9 201 28.6 125 17.8 72 10.3 17 2.4
Table 4. Practices by study participants

Always Often Sometime Seldom Never

Questions n % n % n % n % n %

Q1. Before taking antibiotics, | carefully read the instructions provided

. B 104 14.8 121 17.2 108 15.4 221 31.5 148 21
in the package insert

Q2. | complete the entire course of antibiotic treatment as prescribed 84 12 137 19.5 119 17 178 25.4 184 26
Q3. Dose of antibiotics is altered by me during treatment 81 11.5 106 15.1 97 13.8 153 21.8 265 38
Q4. | don’t change antibiotics without consulting a doctor 72 10.3 90 12.8 103 14.7 151 21.5 286 41
Q5. | store leftover antibiotics at home for potential future use 120 17.1 137 19.5 102 14.5 120 17.1 223 32

Table 5. Association of demographics with knowledge of participants
Responses Knowledge (P values)

Demographics

Q1 Q2 Q3 Q4 Q5 Q6 Q7
Age 0.001 0.07 0.32 0.87 0.07 0.09 0.37
Gender 0.001 0.07 0.32 0.87 0.07 0.09 0.37
Income 0.21 0.97 0.537 0.171 0.13 0.91 0.1
Education 0 0.94 0.03 0.34 0.61 0 0.86
Employment 0.006 0.75 0.69 0.27 0.77 0.15 0.06
Nationality 0.048 0.97 0.82 0.92 0.78 0.24 0.09

Table 6. Association of demographics with behaviour of participants
Responses behaviour (P values)
Demographics
Q1 Q2 Q3 Q4 Qs Q6 Q7 Q8

Age 0.86 0.41 0.67 0.81 0.82 0.68 0.48 0.32
Gender 0.07 0.19 0.043 0.2 0.55 0.11 0.37 0.62
Income 0.81 0.98 0.83 0.58 0.52 0.62 0.62 0.43
Education 0.15 0.4 0 0.006 0.007 0 0.029 0.006
Employment 0.14 0.55 0.81 0.83 0.27 0.12 0.22 0.67
Nationality 0.5 0.8 0.81 0.65 0.57 0.73 0.84 0.14
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DISCUSSION

The findings indicate a favorable level of understanding among
customers regarding antibiotics in various regions of the KSA
compared to earlier research in Sweden and Norway323542,
However, a diverse pattern emerges when examining
previous studies in India, Romania, Saudi Arabia, Yemen, and
Uzbekistan*44454¢ Aligned with a meta-analysis, it is revealed
that more than half (53.1%) of respondents perceive antibiotics
and anti-inflammatory drugs as distinct medications*’8,
Conversely to Ethiopian findings, this study demonstrates that
70% of customers correctly believe antibiotics are utilized to
treat bacterial infections*. On a concerning note, echoing
previous findings from Italy and Kuwait>®>, it is disconcerting
that over half (55%) of respondents perceive antibiotics as a
remedy for the common cold. According to a study conducted
in Nepal, approximately 31.6% of respondents endorse this
viewpoint®2.

Certain aspects of knowledge share similar concerns with
previous findings from KSA*?>3 Participants’ perception
regarding the safety of antibiotics for the normal flora of
the body is not adequately understood. These results align
with research conducted in India as well as the findings of
researchers from Kuwait and Nepal®®***%5. In contrast, most
people (80%) also think that using antibiotics when they’re
not really needed can be risky for health. This belief is widely
shared and highlights concerns about the unnecessary use
of antibiotics®. In contrast to findings from an Indian study,
the current research reveals that over half of the participants
believe that antibiotics cannot be simultaneously used with
herbal therapies®. The Knowledge about antibiotic used
without prescription during pregnancy was very poor like
a previous study from Lao PDR®®. Various health concerns in
newborns, including hereditary abnormalities, asthma, atopic
dermatitis, and alterations in the gut microbiome, have been
associated with antibiotic exposure during pregnancy®°.

However, there is potential for shifting patient perspectives
on antibiotic usage through messaging initiatives. Engaging
interventions such as videos can be utilized to positively
influence public awareness and enhance attitudes towards
addressing antibiotic resistance (ABR)®0%62, Additionally, the
younger generation has swift access to antibiotic information
through various channels such as television, the internet, and
notably social media platforms, owing to their convenient
accessibility®s.

Among the surveyed individuals, about 43.3% share the
perspective that the costlier antibiotics may not guarantee
enhanced safety or efficacy. Conversely, in the Ethiopian
study, 22.4% of participants expressed disagreement with

this notion®. Around 66.2% of the study participants express
dissent regarding the statement suggesting that expensive
antibiotics entail fewer adverse drug reactions. However, the
study revealed that second- or even third-line antibiotics come
at a considerable cost, resulting in extended hospital stays
and an increased likelihood of experiencing side effects®2.
Similarly, over 67% of study participants did not subscribe
to the notion that using antibiotics without a prescription is
inoffensive, mirroring findings from another study conducted
in the Western Region of KSA%. In a parallel to the study
from Bangladesh, the behaviour of respondents regarding
the misuse of antibiotics, such as multiple administrations of
various antibiotics and incomplete therapy, does not meet the
desired standard. In both studies, the majority of respondents
expressed a reluctance to store and reuse antibiotics®®. The
respondents in the research from Thailand demonstrate
superior practices, particularly in terms of reading the label
before taking antibiotics. Conversely, our study yielded
less favourable results in this regard®. Merely 14.8% of our
respondents consistently study the package insert.

In our study, it was found that only 12% of respondents
ever complete the full course of antibiotic therapy. This is
concerning because incomplete or short antibiotic courses may
contribute to ABR®”. More than half of our study participants
reported that they never alter the dosage during their therapy
until completion. This finding contrasts with a report from
Indian villages®®. Similar to a previous study conducted in
the KSA%, our study also demonstrates that educational level
significantly influences knowledge, attitudes, and practices
regarding antibiotics. Previous studies®>3#%%7° have identified
educational level as a significant factor associated with
influencing antibiotic use.

CONCLUSION

It is evident that there are both positive and concerning
trends in antibiotic awareness and usage practices. While a
significant majority understood the intended use of antibiotics
and expressed concerns about their overuse, effectiveness
and safety. The influence of educational attainment on these
attitudes underscores the importance of targeted education
campaigns that promotes the responsible antibiotic usage and
combating the growing threat of ABR.
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