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Abstract

Background: Antibiotic resistance poses a significant threat to global public health, and healthcare workers
(HCWs) play a crucial role in combating this issue. This systematic review aimed to evaluate the awareness
and knowledge levels regarding antibiotic resistance among HCWs in the Kingdom of Saudi Arabia (KSA).

Methods: A comprehensive search was conducted across multiple databases including PubMed,
MEDLINE, Embase, Scopus, and CINAHL, along with grey literature sources. Studies assessing
awareness and knowledge levels of antibiotic resistance among various categories of HCWs in
Saudi Arabia were included. Data extraction and synthesis were performed independently by two
reviewers using predefined criteria.

Results: The initial search yielded 41 studies, of which 20 full-text articles were reviewed, and
eight studies met the inclusion criteria. These studies employed a cross-sectional design and
utilized structured questionnaires or surveys to collect data from HCWs. Sample sizes ranged from
266 interns to 671 community pharmacists. While some groups demonstrated good knowledge and
positive attitudes towards antibiotic use and resistance, significant gaps in understanding and
practice were identified across different categories of HCWs. Factors such as profession,
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qualification, nationality, age, and workplace were found to influence knowledge, attitudes, and
practices regarding antibiotic resistance among HCWs in Saudi Arabia.

Conclusion: This systematic review highlights the varied levels of awareness, knowledge,
attitudes, and practices related to antibiotic resistance among HCWs in Saudi Arabia. While certain
groups showed positive trends, there are notable gaps that need to be addressed through targeted
educational interventions and training programs. Enhancing awareness, knowledge, and practices
surrounding antibiotic use and resistance among HCWs is crucial for effective antimicrobial
stewardship efforts in Saudi Arabia, especially amidst the ongoing COVID-19 pandemic. Further
research and revisions to local antimicrobial guidelines are warranted to address the identified gaps
and promote optimal antibiotic prescribing practices in the region.

Introduction

Globally, antibiotic resistance is a big concern for people's health. Infections produced by bacteria
that are resistant to antibiotics are responsible for an estimated 700,000 fatalities every year [1, 2].
Concerning the financial toll, projections show that these illnesses might kill 10 million people per
year by 2050, with a global economic cost of more than $1 trillion per year by 2030 [1, 3, 4].

Overuse and abuse of antibiotics, as well as inadequate infection prevention and control (IPC)
policies, contribute significantly to antibiotic resistance, which is a complex problem with many
causes [2, 5, 6, 7]. It has been shown in recent research that areas with lower levels of antibiotic
awareness and understanding also have a wider prevalence of antibiotic resistance. Health care
workers (HCW) play an important role in infection control since they are among the most prevalent
professional figures engaged in prescribing, dispensing, and/or delivering antibiotics [6, 8,9,10],
even though prior research has concentrated on the public's antibiotic use behavior.

In fact, healthcare throughout the EU and EEA accounts for the majority of the clinical and
epidemiological burden of infections caused by antibiotic-resistant bacteria [2, 11]. But in a
healthcare context, things changed drastically based on the kind of bacteria, the antibiotic class,
and the area in question [6,7,8]. This highlights the need of raising HCW and professional
understanding of antibiotic resistance and use [11]. The European Union's communication
strategies are in keeping with this goal; they want to help Member States raise awareness of
antibiotic resistance and educate the public and medical professionals so that they may make better
clinical decisions and prescribe with caution [8,9,10].

A cross-sectional study among general population in KSA revealed that, among study participants,
of those who knew of antibiotic resistance, 76.5% had heard of it, yet only 24.2% could name the
root reasons. Half of the people surveyed had an attitude that said they would never take antibiotics
for prevention, and almost half said they always followed doctors' orders. Antibiotics were
prescribed to 68.8% of patients, and 50.5% of those patients seldom utilized them. Furthermore, it
was only after finishing the course of antibiotics that 68.9% discontinued their use. Public health
education programs should be launched, with an emphasis on the role of healthcare practitioners
in educating the public, and strict rules should be enforced to limit the non-prescription distribution
of antibiotics. Nevertheless, this is an area that will need further research in the coming years [12].

Volume 23,Issue 02, 2024 1876



AWARENESS AND KNOWLEDGE OF ANTIBIOTIC RESISTANCE AMONG HEALTHCARE WORKERS IN KSA: A SYSTEMATIC
REVIEW

Methods
Review Question

This systematic review aimed to evaluate the awareness and knowledge levels regarding antibiotic
resistance among healthcare workers (HCWs) in the Kingdom of Saudi Arabia (KSA). The review
sought to identify gaps in understanding, common misconceptions, and areas where interventions
may have been needed to improve awareness and knowledge among HCWs regarding antibiotic
resistance.

Search Strategy

A thorough search was conducted across relevant databases including PubMed, MEDLINE,
Embase, Scopus, and CINAHL. Grey literature sources such as conference proceedings,
dissertations, and reports were also searched. The search included keywords related to antibiotic
resistance, awareness, knowledge, healthcare workers, and Saudi Arabia. The search strategy was
tailored to each database and incorporated appropriate Medical Subject Headings (MeSH) terms.

Types of Studies Included

The review included observational studies (cross-sectional studies, cohort studies), qualitative
studies, surveys, and mixed-methods studies that assessed awareness and knowledge levels of
antibiotic resistance among healthcare workers in KSA. Studies focusing on various categories of
HCWs including physicians, nurses, pharmacists, and laboratory personnel were considered.

Participants

The participants of interest in this review were healthcare workers (physicians, nurses,
pharmacists, laboratory personnel, etc.) practicing in various healthcare settings across the
Kingdom of Saudi Arabia.

Search Keywords

nn

Search keywords included variations of terms such as "antibiotic resistance," "awareness,"
nn nn

"knowledge," "healthcare workers," "doctors," "nurses," "pharmacists," "laboratory personnel,"
and "Saudi Arabia."

Study Selection Process

Two independent reviewers screened titles and abstracts identified through the search strategy to
determine eligibility based on predefined inclusion and exclusion criteria. Full-text articles of
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potentially relevant studies were then retrieved and assessed for eligibility. Any discrepancies were
resolved through discussion or consultation with a third reviewer if needed.

Outcomes

The primary outcomes of interest included the level of awareness and knowledge among healthcare
workers regarding antibiotic resistance in KSA. Secondary outcomes may have included factors
influencing awareness and knowledge, attitudes towards antibiotic use and resistance, and the
impact of educational interventions on improving awareness and knowledge.

Data Extraction and Coding

Data extraction was conducted independently by two reviewers using a standardized data
extraction form. Extracted data included study characteristics (e.g., study design, sample size),
participant demographics, measures of awareness and knowledge, factors influencing awareness,
attitudes towards antibiotic use, and key findings. Any discrepancies were resolved through
discussion or consultation with a third reviewer.

Data Management

Data from included studies were managed using reference management software such as EndNote
or Zotero. Duplicate records were identified and removed during the screening process. Extracted
data were securely stored and accessible only to the review team to ensure confidentiality and data
integrity throughout the review process.

Results

The initial search identified a total of 41 studies from PubMed, Embase, Cochrane Library, and
CINAHL. There were no duplicates and 52 studies were screened based on their titles and
abstracts. Of these, 20 full-text articles were reviewed, and only seven studies were eligible for
inclusion in this systematic review (Figure 1).
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Records included
(n=7)

Figure 1: Flow chart of selection process

The study by Albalawi et al. (2023) investigated the knowledge, attitudes, and practices of
pharmacy and non-pharmacy interns in Saudi Arabia regarding antibiotic use and resistance. The
findings revealed that overall, interns scored well in knowledge and practice domains, followed
by attitudes. However, there was a lack of belief among interns in their responsibility to prevent
antibiotic resistance [13]. Al Sulayyim et al. (2023) conducted a study to assess healthcare workers'
knowledge, attitude, and practice (KAP) regarding antibiotic resistance during the COVID-19
pandemic. The results indicated that while healthcare workers had a positive attitude toward
antibiotic resistance, their knowledge and practice needed significant improvement, highlighting
the urgent need for educational and training programs [14].

In the study by Alradini et al. (2023), primary healthcare physicians' perceptions about antibiotic
prescription in Saudi Arabia were explored using the Theory of Planned Behavior (TPB). The
study revealed insufficient awareness about antibiotic-resistant bacteria among physicians,
emphasizing the need for continued medical education and training interventions [15]. Baraka et
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al. (2023) investigated factors associated with antimicrobial resistance (AMR) and its
consequences among healthcare providers in the Eastern Province of Saudi Arabia. The study
identified poor skills and knowledge as key factors contributing to inappropriate prescribing of
antimicrobials, highlighting the need for comprehensive education and training programs [16].

Alajmi et al. (2023) examined antibiotic dispensing practices and knowledge among community
pharmacists in Saudi Arabia. The findings showed good antibiotic dispensing practices overall,
but there were still antibiotic prescribing errors by physicians, indicating the importance of
ongoing education and awareness efforts [17]. Baadani et al. (2013) assessed physicians'
knowledge, perceptions, and attitudes toward antimicrobial prescribing in Riyadh, Saudi Arabia.
The study revealed significant unmet training and education needs for physicians in antimicrobial
prescribing, suggesting the need for revisions to local antimicrobial guidelines and enhanced
educational interventions [18]. Al Qamariat and Almaghaslah (2023) conducted a study in Saudi
Arabia to assess pharmacists' perceptions of handling antimicrobial resistance (AMR). The
findings revealed that pharmacists faced barriers such as insufficient background education and
limited access to relevant clinical journals. However, enabling factors like continuous professional
development (CPD) activities and accessible educational resources were identified. The study
highlighted the importance of providing pharmacists with adequate resources and educational
opportunities to effectively address AMR [19].

In terms of methods, all seven studies employed a cross-sectional design to investigate various
aspects of antibiotic resistance awareness, knowledge, attitudes, and practices among healthcare
professionals (HCPs) in Saudi Arabia. The studies utilized structured questionnaires or surveys to
collect data from participants, with sample sizes ranging from 266 interns to 671 community
pharmacists. Data collection methods included online surveys, self-administered questionnaires,
and distribution of validated instruments. Additionally, some studies conducted statistical analyses
such as Mann—Whitney tests, Kruskal-Wallis tests, logistic regression, one-way ANOVA, and
post-hoc Tukey-Kramer HSD multiple comparison tests to explore associations between variables
and identify significant factors influencing knowledge, attitudes, and practices regarding antibiotic
resistance among HCPs.

In terms of results, the studies revealed varied levels of awareness, knowledge, attitudes, and
practices related to antibiotic resistance among different categories of healthcare professionals in
Saudi Arabia. Overall, the findings indicated that while certain groups demonstrated good
knowledge and positive attitudes towards antibiotic use and resistance, there were notable gaps in
understanding and practice. Factors such as profession, qualification, nationality, age, and
workplace were found to influence knowledge, attitudes, and practices among healthcare workers.
Furthermore, the studies highlighted the need for targeted educational interventions and training
programs to improve awareness, knowledge, and practices surrounding antibiotic use and
resistance among healthcare professionals in Saudi Arabia, particularly during the COVID-19
pandemic.
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Table 1: Summary of studies characteristics

Study Year | Design Setting Main Findings Implication
Albalawiet | 2023 | Cross- Saudi Interns achieved good | Targeted
al. sectional Arabia scores in knowledge and | educational
descriptive practice regarding | interventions
study antibiotic use and | are needed to
resistance, with | enhance
pharmacy interns | interns'
showing insignificantly | understanding
better overall scores | of their role in
compared to non- | preventing
pharmacy interns. Interns | antibiotic
lack belief in their | resistance.
responsibility to prevent
antibiotic resistance.
Al Sulayyim | 2023 | Cross- Najran, | Healthcare workers | Urgent
et al. sectional KSA (HCWs)  demonstrated | implementation
study median scores for | of effective
knowledge, attitude, and | educational and
practice related to | training
antibiotic resistance | programs is
(AR). Despite a positive | necessary  to
attitude, HCWs' | enhance
knowledge and practice | HCWs'
regarding AR require | knowledge and
significant improvement. | practice
concerning AR.
Further
prospective
studies are
needed to
inform  these
programs.
Alradini et 2021 | Cross- Riyadh, | Primary care physicians | Continued
al. sectional Saudi (PCPs)  exhibit  poor | medical
study Arabia knowledge of antibiotic- | education
resistant  bacteria  but | (CME) and
display favorable | frequent
attitudes and satisfactory | training
social pressure toward | interventions
antibiotics. Increased | can  increase
awareness through | awareness and
continuous medical | promote
education (CME) and | rational
training interventions can | prescribing
enhance rational | practices
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prescribing practices for
antibiotics.

among PCPs,
contributing to
the control of

antimicrobial
resistance
(AMR) spread.
Baraka etal. | 2021 | Cross- Eastern | Factors contributing to | Improvement
sectional Province, | inappropriate in
study Saudi antimicrobial prescribing | antimicrobial
Arabia include poor skills and | prescribing
knowledge, while | practices
effective factors | among
influencing  prescribing | healthcare
choices include | providers is
effectiveness,  previous | essential to
experience, and reading | minimize the
scientific materials. | risk of
Comprehensive resistance and
education and training are | improve
needed to  improve | patients'
antimicrobial prescribing | clinical
practices and minimize | outcomes.
antimicrobial resistance.
Alajmietal. | 2023 | Online-based | Saudi Community pharmacists | Decision-
survey Arabia demonstrate  generally | makers should
good practice in | focus on
antibiotic dispensing and | improving
a significant | antibiotic usage
understanding of their | and prescribing
role in combating | practices in
antimicrobial resistance | community
(AMR). However, | pharmacies to
antibiotic prescribing | control the
errors persist, indicating | spread of AMR
the need for interventions | in Saudi
to improve prescribing | Arabia.
practices.
Baadani et 2015 | Questionnaire- | Riyadh, | Physicians in Riyadh | Addressing
al. based study Saudi perceive  antimicrobial | unmet training
Arabia resistance (AMR) as a | needs and
significant problem and | revising local
recognize the importance | antimicrobial
of interventions to reduce | guidelines are
it. However, there are | crucial  steps
unmet  training  and | toward
education needs, and | enhancing
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local antimicrobial | physicians'
guidelines require | knowledge and
revision to ensure | practices
relevance and usefulness. | related to
antimicrobial
prescribing,
ultimately
contributing to
AMR
prevention.
Al Qamariat | 2021 | Cross- Saudi Community pharmacists | Improving
& sectional Arabia identify barriers such as | pharmacist
Almaghaslah study insufficient background | education and
education and limited | providing
time, as well as enablers | access to
like continuous | resources can
professional development | help overcome
(CPD) activities and | barriers and
access to educational | strengthen
resources, in handling | pharmacists'
antimicrobial resistance | role in AMR
(AMR). These findings | management,
underscore the | contributing to
importance of facilitating | more effective
pharmacist education and | antimicrobial
providing resources to | stewardship
enhance AMR | programs  in
management. Saudi Arabia.
Discussion

Researchers have shown that a lack of understanding of antimicrobial resistance is often blamed
for illogical behaviors in prescribing and distributing antimicrobials [20, 21]. The seven studies
that made up this meta-analysis all used self-administered tests to gauge participants' AMR
knowledge. That is why only around half of the people who took part had a solid grasp of AMR.

Comparative research from Japan (where 50% of the population had sufficient knowledge and
awareness about AMR)[22], Saudi Arabia (where it was 55% [23, 24]), and rural areas of South
and Southeast Asia (where it was 72.5% in Chiang Rai, Thailand) and Salvan (where it was 62.5%
[25]) all showed higher levels of knowledge. In addition, almost 59% of the public was familiar
with AMR, according to a meta-analysis by Gualano et al. [24] that included 24 research with a
total of 40747 participants. However, studies in Nigeria showed that only 8.3% of the population
had excellent awareness of AMR [27], but the pooled random effect mata-analysis of the [26]
research was greater. Reasons for these differences include differences in sample size, availability
of both online and offline media, level of support for the antibiotic stewardship program, and other
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national policies pertaining to antibiotic usage and resistance. Furthermore, farmers, especially
those who raise animals, utilize a lot of antimicrobials [28].

Given that Ethiopia has the highest livestock output in Africa [29], it follows that evaluating the
KAP of livestock producers is crucial for bringing attention to the issue of antibiotic usage [26]
and resistance and for crafting suitable laws in this area. Still, research shows that only about a
quarter of cattle farmers have a solid grasp of antimicrobial resistance [26]. On the other hand,
according to a review [26], approximately 74% of healthcare workers possessed a good level of
antimicrobial resistance knowledge. This is substantially higher than the results of a national
survey in Nigeria, where only 49.2% had adequate knowledge about AMR. Physicians possessed
significantly better knowledge than other health care workers [30], and it is almost in agreement
with a study that evaluated the knowledge, attitudes, and practices (KAP) of health workers in 30
EU/EEA countries regarding AMR [31]. Educational training programs have been shown to
enhance healthcare personnel' understanding of antimicrobial stewardship [34], which might
explain why our research and those from other nations [32, 33] indicate a greater pooled prevalence
of excellent knowledge of antibiotic resistance [34].

Over two-thirds of the people surveyed felt positively about AMR, according to a meta-analysis
and systematic review [26]. Prior studies have reached similar conclusions [35, 36]. Health care
providers may have a more positive outlook on antimicrobial resistance (AMR) because they are
more likely to be knowledgeable about the disease (44% vs. 43% for the general public, 28% for
livestock keepers) [26].

It was also found that patients had an even lower estimate at 40%, and that the combined
percentage with effective AMR practices was lower than average at 49%, when we calculated the
pooled estimate using data retrieved from all seven investigations. Among the most common
examples of bad practice were the following: dispensing antibiotics without a prescription when
asked directly by a client [37], buying without first consulting a doctor [38], administering human
antimicrobials to animals [38], and not finishing a full course of antibiotics [39, 40]. According to
a review study in Sub-Saharan Africa, non-prescribed dispensing of antibiotics is frequent among
community medication outlets [41], which is consistent with these poor or low levels of good
antimicrobial resistance practices. An previous assessment of a substantial knowledge gap about
AMR may reflect the observed inadequate AMR practices. Two studies [29, 42] found variables
related to KAP out of fourteen that were part of a systematic review and meta-analysis [26].
Gebeyehu et al. found that less educated livestock breeders were ignorant about AMR [29].
Vietnamese individuals with a formal education were found to have information regarding
antimicrobial resistance (AMR), according to Pham-duc et al. [43]. One possible explanation is
that people may easily read and acquire information from a variety of sources. In addition, there
were positive and statistically significant relationships between KAP and AMR in male individuals
[29, 42]. In China, researchers have found similar results [44]. One possible explanation is that
males spend a lot of time outside and are therefore more exposed to public gatherings and the
media.

Conclusion

The systematic review identified eight studies focusing on antibiotic resistance awareness,
knowledge, attitudes, and practices among healthcare professionals in Saudi Arabia. These studies
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employed a cross-sectional design with structured questionnaires or surveys to collect data from
interns, healthcare workers, physicians, and pharmacists. While certain groups demonstrated good
knowledge and positive attitudes toward antibiotic use and resistance, there were notable gaps in
understanding and practice, particularly regarding interns' and physicians' beliefs in their
responsibility to prevent antibiotic resistance. Factors such as profession, qualification, nationality,
age, and workplace influenced knowledge, attitudes, and practices among healthcare workers. The
findings underscore the importance of targeted educational interventions and training programs to
enhance awareness, knowledge, and practices surrounding antibiotic use and resistance among
healthcare professionals in Saudi Arabia, especially amidst the COVID-19 pandemic. Further
research and revisions to local antimicrobial guidelines are warranted to address the identified gaps
and promote effective antimicrobial stewardship efforts in the region.
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