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Abstract:

Background: Antimicrobial resistance (AMR) represents a growing global health threat, with inappropriate
antibiotic prescribing practices contributing significantly to its development. Family physicians play a crucial
role in combating AMR through judicious antibiotic use. This study aimed to explore the evolution of
antibiotic prescribing practices among family physicians in primary health care settings in Al-Ahsa, Saudi
Arabia.

Methods: A cross-sectional study was conducted using a structured questionnaire administered to 50
randomly selected family physicians from primary health care centers in Al-Ahsa. The questionnaire assessed
antibiotic prescribing patterns, awareness and understanding of AMR, factors influencing prescribing
decisions, and compliance with antibiotic stewardship programs. Descriptive statistics, chi-square tests, and
logistic regression analyses were performed to analyze the data.

Results: The study revealed variations in antibiotic prescribing patterns across different types of infections,
with penicillins commonly prescribed for respiratory infections and cephalosporins for urinary tract
infections. Most physicians recognized AMR as a significant public health threat (90%) and considered AMR
risks in their prescribing decisions (80%). Factors significantly associated with higher antibiotic prescribing
rates included patient expectations (OR=2.5, p=0.006), peer practices/prescribing norms (OR=2.0, p=0.022),
fear of clinical complications (OR=3.0, p=0.002), and previous experience with patient outcomes (OR=2.8,
p=0.004). Adherence to guidelines and protocols was associated with lower prescribing rates (OR=0.5,
p=0.017). Compliance with antibiotic stewardship programs varied, with high awareness (78%) but lower
engagement in peer discussions (44%) and feedback on prescribing patterns (40%).

Conclusion: The study highlights the need for continued education, strengthening of antibiotic stewardship
programs, addressing patient expectations, promoting public awareness, ongoing monitoring, and
multidisciplinary collaboration to combat AMR effectively in primary health care settings.

Keywords: Antibiotic prescribing practices, antimicrobial resistance, family medicine, primary health care,
antibiotic stewardship.

Introduction:

Family medicine serves as a cornerstone of primary
health care, distinguished by its comprehensive
approach to medical treatment across all ages,
genders, diseases, and parts of the body [1,2]. As a
primary care specialty, family medicine is uniquely
positioned to address a wide range of health issues,
offering continuous and holistic care that spans the

lifetime of an individual [3]. This broad mandate not
only enables family practitioners to establish
enduring relationships with patients but also places
them at the forefront of preventive care and health
maintenance [4]. The pivotal role of family medicine
is further underscored by its capacity to manage both
acute and chronic conditions, seamlessly integrating
health promotion, disease prevention, and patient
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education into daily practice [5]. By serving as the
first point of contact in the healthcare system, family
medicine practitioners play a crucial role in guiding
patient care pathways, making timely referrals, and
coordinating care with specialists, thereby
optimizing health outcomes and enhancing the
efficiency of the healthcare system as a whole [6] .
Antibiotics are an essential component of the family
medicine toolkit, pivotal for their efficacy in
combating bacterial infections that patients
commonly encounter, such as strep throat, urinary
tract infections, and some forms of pneumonia. In
family medicine, the ability to quickly and
effectively treat these infections is crucial not only
for the immediate health and well-being of the
individual patient but also for the broader
community [7]. By promptly addressing bacterial
infections, family practitioners play a vital role in
preventing the escalation of symptoms and reducing
the potential for severe health complications [8].
Moreover, effective antibiotic use in outpatient
settings like family medicine clinics can significantly
deter the transmission of infectious diseases,
especially in densely populated or communal living
environments where the spread of bacteria can be
swift and widespread [9]. This role is particularly
critical in safeguarding wvulnerable populations,
including the elderly, young children, and those with
compromised immune systems, underscoring the
importance of judicious antibiotic use [10].
However, the role of antibiotics in family medicine
extends beyond the mere treatment of infections; it
also encompasses a larger public health
responsibility[11]. The judicious prescribing of
antibiotics by family practitioners is vital to mitigate
the development and spread of antimicrobial
resistance (AMR)[10].  Over-prescription  or
inappropriate use of antibiotics can lead to bacteria
evolving resistance mechanisms, rendering standard
treatments ineffective and leading to harder-to-treat
infections[12,13]. Therefore, family physicians are
often at the forefront of efforts to educate patients
about the importance of proper antibiotic use and
adherence to prescribed treatments [14]. This
educational role is essential in fostering an
understanding among patients that antibiotics are not
a panacea for all ailments, particularly viral
infections like the common cold or flu, and should

only be used when necessary and effective [15].
Through careful assessment and diagnosis, family
practitioners ensure that antibiotics are prescribed
only when absolutely indicated, thereby balancing
patient care with the necessity to preserve the
efficacy of these crucial drugs for future generations
[16].

Antimicrobial resistance (AMR) represents a critical
and growing challenge in the field of healthcare,
defined as the ability of microorganisms—including
bacteria, viruses, fungi, and parasites—to resist the
effects of medications that were once effective in
treating infections caused by them [17]. This
resistance emerges primarily through the genetic
adaptation of these organisms in response to their
exposure to antimicrobial drugs such as antibiotics,
antivirals, antifungals, and antiparasitics [18]. As
these microorganisms evolve, infections become
more difficult to manage and control, leading to
increased risk of disease spread, prolonged illness,
higher healthcare costs, and greater mortality rates
[19]. The development of AMR is a natural
phenomenon, but it has been significantly
accelerated by human activities, particularly the
inappropriate use of these drugs in clinical and
agricultural settings [20].

The impact of AMR is profound and far-reaching,
affecting individuals and healthcare systems
worldwide. According to the World Health
Organization, AMR is one of the top ten global
public health threats facing humanity [21]. It is
responsible for approximately 700,000 deaths
annually, a number projected to soar to 10 million
deaths per year by 2050 if no effective actions are
taken. In countries across all income levels, resistant
infections now compromise the ability to perform
routine  surgeries and  provide effective
chemotherapy, as the risk of untreatable infections
becomes more common [22]. Locally, every
community faces the challenges of AMR differently,
depending on factors such as healthcare practices,
availability of antibiotics, and public health policies.
In some regions, common pathogens have already
become resistant to multiple drugs, which is a dire
situation comparable to returning to the pre-
antibiotic era [23].
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The rise in AMR can be attributed to several factors,
with the overuse and misuse of antibiotics in
healthcare settings being the most significant [20]. In
family medicine, where the pressure to satisfy patient
expectations for quick remedies is high, antibiotics
may be prescribed unnecessarily for viral infections
such as colds and flu, against which these drugs have
no effect [24]. Additionally, improper prescribing
practices, such as the use of incorrect dosages or
durations for antibiotic treatments, further
exacerbate the problem. The consequences of these
practices in family medicine are severe [25].
Practitioners are increasingly facing scenarios where
standard antibiotic treatments fail, leading to more
complex and prolonged patient care strategies [26].
This not only complicates the therapeutic landscape
but also burdens the healthcare system with higher
costs and worse health outcomes [27]. Moreover, the
erosion of effective antibiotic therapy undermines
the cornerstone of modern medical practices,
including the management of infections in
vulnerable populations and the performance of
routine and complex surgeries [28].

Methods

Setting

The study was conducted in primary health care
(PHC) centers located in Al-Ahsa, Saudi Arabia. Al-
Ahsa, a region known for its expansive date palm
groves and being one of the largest oases in the
world, is also a significant healthcare hub with a
network of PHC centers serving its diverse
population. These centers were chosen due to their
crucial role in delivering primary health services and
their accessibility to a wide demographic, making
them ideal locations for studying antibiotic
prescribing practices.

Design

A cross-sectional study design was utilized to
examine the evolution of antibiotic prescribing
practices among family physicians in the selected
PHC centers in Al-Ahsa. This design was chosen
because it allowed for the collection and analysis of
data from a representative sample of physicians at a
single point in time, providing a snapshot of current
practices and attitudes towards antibiotic use. The
time frame for the data collection was set during the

months of January and February 2023, which
provided a sufficient window to gather
comprehensive data while minimizing the influence
of seasonal variations in disease prevalence and
antibiotic use.

Sample and Sampling

Sample Definition

The sample for this study consisted of family
physicians working in primary health care (PHC)
centers across Al-Ahsa, Saudi Arabia. These
individuals were targeted as they represent the
frontline healthcare providers who frequently make
decisions about antibiotic prescribing, and their
practices directly influence the dynamics of
antimicrobial resistance within the community. The
study aimed to include a diverse group of physicians
in terms of age, gender, years of experience, and the
type of PHC center (urban vs rural) they practiced in,
to ensure a comprehensive analysis of prescribing
behaviors.

Sampling Method

A stratified random sampling method was employed
to select participants for this study. This approach
was chosen to ensure that the sample accurately
reflected the distribution of family physicians across
different types of PHC centers in Al-Ahsa. Each
PHC center in the region was first categorized as
either urban or rural based on its geographical
location and the population it serves. This
stratification was crucial as it acknowledged the
potential differences in prescribing practices that
might arise from the varying patient demographics
and resource availability between urban and rural
settings.

Sample Size Determination

To determine the appropriate sample size for the
study, a power analysis was conducted prior to the
commencement of data collection. The analysis took
into account the expected effect size, the alpha error
(probability of type | error), and the power
(probability of detecting an effect if there is one,
probability of type Il error). Based on a confidence
level of 95% and a power of 80%, the calculation
suggested that a sample of 50 physicians would be
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sufficient to detect significant differences in
prescribing practices.

Participant Selection

From the comprehensive list of PHC centers
operating in Al-Ahsa, 30 centers were randomly
selected to participate in the study. Within each
selected center, the total number of practicing family
physicians was identified, and physicians were
randomly selected using a computer-generated list of
random numbers. This random selection was
proportionate to the size of the physician staff at each
center to maintain representativeness.

Inclusion and Exclusion Criteria

Inclusion criteria specified that participants must be
licensed family physicians actively practicing and
prescribing antibiotics at one of the selected PHC
centers. Physicians were excluded from the study if
they were on leave (e.g., maternity, study, or long-
term sick leave) during the period of data collection,
as their prescribing practices might not reflect their
usual clinical behavior.

Recruitment

Physicians who met the inclusion criteria were
contacted by phone or email, where the study’s
purpose, nature, and requirements were explained.
Interested physicians were then provided with a
consent form detailing the study's aims, the voluntary
nature of their participation, and the confidentiality
with which their responses would be treated. Upon
receiving written consent, participants were
scheduled for an interview session to complete the
questionnaire.

Data Collection Tools

For this study, the primary tool used for data
collection was a structured questionnaire developed
to investigate the antibiotic prescribing practices
among family physicians in primary health care
centers in Al-Ahsa, Saudi Arabia. The development
of the questionnaire involved several key steps to
ensure it accurately captured the necessary
information while being easy to understand and
complete by the participants.

Design of the Questionnaire

The questionnaire was designed to gather
comprehensive data on various aspects of antibiotic
prescribing. It included sections on:

o Demographic Information: Collecting basic
information about the physicians such as age,
gender, years of experience, and educational
background.

e Prescribing Practices: Questions related to the
frequency of antibiotic prescriptions, the types
of antibiotics commonly prescribed, and the
conditions for which they are prescribed.

e Knowledge and Attitudes towards AMR:
Assessing  physicians'  understanding  of
antimicrobial resistance, their sources of
information about AMR, and their perceptions
of the impact of their prescribing habits on
AMR.

e Influence of Guidelines and Training:
Investigating whether the physicians follow
national or international guidelines in their
prescribing practices, and the role of ongoing
training and education in shaping their
approaches to antibiotic use.

Validation and Reliability Testing
Before the questionnaire was deployed, it underwent
a validation process:

e Expert Review: The questionnaire was
reviewed by a panel of experts in family
medicine and pharmacology to ensure that the
content was medically and scientifically
accurate.

o Pilot Testing: A pilot test was conducted with a
small group of family physicians who were not
part of the main study. This helped in
identifying any ambiguous questions and
assessing the questionnaire's clarity and the time
required to complete it.

Administration of the Questionnaire
The finalized questionnaire was administered face-
to-face by trained research assistants. This method
was chosen to:
o Maximize Response Rates: Direct interaction
was anticipated to enhance participation rates
and encourage complete responses.
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e Ensure Clarity: Face-to-face administration
allowed assistants to clarify any doubts the
participants might have about the questions,
ensuring the accuracy of the data collected.

o Verify Identity and Eligibility: This approach
ensured that the questionnaire was filled out by
the intended participant who met the study's
inclusion criteria.

Ethical Considerations

Ethical approval for this study was obtained from the
Institutional Review Board (IRB) of the local health
authority in Al-Ahsa, Saudi Arabia, ensuring that all
research activities adhered to national and
international guidelines for ethical research
involving human participants. Informed consent was
a cornerstone of the data collection process. All
participating family physicians were provided with
detailed information about the purpose of the study,
the nature of the data collection, their right to
withdraw at any time without penalty, and the
measures taken to ensure confidentiality and
anonymity of their responses. To protect privacy, all
questionnaires were coded, and no personal
identifiers were included in any of the study
documentation or reports. Additionally, the study's
findings are to be used exclusively for academic and
policy-making purposes, aimed at improving
antibiotic prescribing practices and not for
commercial benefit.

Data Analysis

The statistical analysis of the collected data was
conducted using SPSS software, version 26. Initially,
descriptive statistics such as means, standard
deviations, and frequency distributions were
calculated to summarize the demographic

characteristics of the participating family physicians
and their antibiotic prescribing patterns. To explore
relationships between categorical variables, such as
age, gender, years of practice, and various
prescribing behaviors, chi-square tests were
employed. Additionally, logistic regression analyses
were performed to identify factors that significantly
influenced antibiotic prescribing decisions, adjusting
for potential confounders like physician's experience
and the type of health care setting (urban vs rural).
The level of significance for all statistical tests was
set at p<0.05. This approach allowed for a thorough
evaluation of the data, providing insights into the
factors that drive antibiotic prescribing practices
among family physicians in Al-Ahsa, and identifying

potential targets for interventions to improve
prescribing behavior.

Results:

The demographic characteristics of the 50

participating physicians in our study are outlined in
Table 1. The age distribution shows a predominant
grouping between 35 and 44 years (36%), followed
closely by the 45-54 age group (30%), indicating a
mid-career professional demographic. Only a
smaller fraction (10%) of participants were above 55
years. Regarding gender, the majority of the
physicians were male (64%), while females
constituted 36% of the sample. In terms of
professional experience, 34% of the physicians had
been practicing for 5-10 years, and a similar
proportion (30%) had 11-20 years of experience,
suggesting a moderately experienced cohort. The
educational background of the participants revealed
that 60% held a Bachelor of Medicine, 30% had a
Master's Degree, and a smaller group (10%) had
attained a Doctorate or higher.

Table 1: Demographic Characteristics of Participating Physicians

Characteristic Total (N=50) Percentage (%)
Age

25-34 years 12 24%

35-44 years 18 36%

45-54 years 15 30%

55+ years 5 10%

Gender

Male 32 64%

Female 18 36%

http://www.pkheartjournal.com

1164




Pak Heart J 2023:56(02)
ISSN:0048-2706 E-ISSN:2227-9199

Years of Practice

Less than 5 years 8 16%
5-10 years 17 34%
11-20 years 15 30%
More than 20 years 10 20%
Educational Background

Bachelor of Medicine 30 60%
Master’s Degree 15 30%
Doctorate or higher 5 10%

Analysis of antibiotic prescribing practices among
family physicians revealed distinct preferences for
different types of infections (Table 2). Penicillins
were most commonly prescribed for respiratory
infections, noted in 22 of the 50 cases, reflecting their
continued prominence in treating these conditions.
Conversely, cephalosporins were predominantly
used for urinary tract infections, with 18 out of 50
prescriptions, underscoring their efficacy and
preference in urinary pathogen management.
Macrolides, while generally less frequently
prescribed, were still notably used for 15 respiratory
cases, indicating their selective use likely driven by
specific clinical criteria.

Table 2: Antibiotic Prescribing Practices

Fluoroquinolones showed a broader spectrum of use
across different infections, particularly notable in
urinary tract (15 cases) and other infections (10
cases), highlighting their versatility but also raising
concerns regarding their role in the development of
resistance. Tetracyclines were primarily prescribed
for skin infections, utilized in 11 out of 17 cases,
suggesting a targeted approach for dermatological
conditions. Sulfonamides and other antibiotics, such
as metronidazole, had more limited but focused
applications, often reserved for specific conditions
that align with their pharmacological profiles

Antibiotic Type Prescribed for | Prescribed for | Prescribed Other Total
Respiratory Urinary Tract | for Skin | Infections | Prescriptions
Infections Infections Infections (N=50)
(N=50) (N=50) (N=50)
Penicillins 22 5 8 2 37
Cephalosporins 10 18 7 6 41
Macrolides 15 3 2 4 24
Fluoroquinolones |5 15 5 10 35
Tetracyclines 3 2 11 1 17
Sulfonamides 2 10 3 2 17
Others (e.g., |1 1 4 8 14
Metronidazole)
The responses detailed in Table 3 illuminate the baseline knowledge level within the group.

awareness and understanding of antimicrobial
resistance (AMR) among family physicians in Al-
Ahsa, as well as their engagement with AMR-related
issues. A substantial majority of the participants
(70%) reported being well-informed about AMR,
and a similar proportion (60%) understood the
clinical implications, which highlights a good

Impressively, 90% of the physicians recognized
AMR as a significant public health threat, and 80%
actively considered AMR risks in their prescribing
decisions, suggesting a high level of risk perception
and conscientious practice.
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However, there are areas that may benefit from
further development, as only 50% of the respondents
regularly updated their AMR knowledge through
professional training, indicating a potential gap in
ongoing education. While 76% relied on clinical
guidelines, which is positive, there remains room for
improvement in ensuring all physicians have regular

access to and utilize these guidelines. The sense of
responsibility towards controlling AMR was notably
high, with 84% feeling accountable, yet active
participation in AMR discussions or training was
lower (64%), suggesting opportunities to enhance
engagement through more structured or frequent
educational programs.

Table 3: Awareness and understanding of AMR Among Physicians

Question/Statement Agree (N, | Neutral (N, | Disagree (N, | Total
%) %) %) Responses

General Knowledge

I am well-informed about the issues | 35 (70%) | 10 (20%) 5 (10%) 50

surrounding AMR.

I understand the clinical implications of AMR. | 30 (60%) | 15 (30%) 5 (10%) 50

Risk Perception

I believe AMR is a significant threat to public | 45 (90%) | 3 (6%) 2 (4%) 50

health.

AMR risks are frequently considered in my | 40 (80%) |5 (10%) 5 (10%) 50

prescribing decisions.

Sources of Information

I regularly update my knowledge on AMR | 25 (50%) | 20 (40%) 5 (10%) 50

through professional training.

I rely on clinical guidelines to inform my | 38 (76%) | 7 (14%) 5 (10%) 50

prescribing practices.

Responsibility and Action

| feel responsible for controlling AMR in my | 42 (84%) | 6 (12%) 2 (4%) 50

practice.

I actively participate in discussions or training | 32 (64%) | 10 (20%) 8 (16%) 50

on AMR.

The data presented in Table 4 illustrate the
distribution of factors influencing antibiotic
prescribing decisions among 50 family physicians.
The most significant factors affecting prescribing
decisions include "Previous Experience with Patient
Outcomes™ and "Guidelines and Protocols,” with
54% and 58% of respondents citing these as major
influences, respectively. This suggests that personal
clinical experiences and formal guidelines play
crucial roles in shaping antibiotic use practices.
Conversely, "Peer Practices/Prescribing Norms™ and
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"Access to Diagnostic Tools" were less frequently
reported as major influences, cited by only 22% and
32% of physicians respectively, indicating a
moderate to low impact on decision-making. Factors
like "Patient Expectations” and "Fear of Clinical
Complications” also notably impacted prescribing
behavior, with nearly half of the participants
identifying these as major influences, highlighting
the complexities that clinicians face in balancing
clinical judgement with patient management and
safety concerns.
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Table 4: Factors Influencing Antibiotic Prescribing Decisions

Factor Major Moderate Minor No Total
Influence Influence (N, | Influence Influence Responses
(N, %) %) (N, %) (N, %)

Patient Expectations 21 (42%) 14 (28%) 11 (22%) 4 (8%) 50

Diagnostic Uncertainty 24 (48%) 13 (26%) 9 (18%) 4 (8%) 50

Time Pressure in | 17 (34%) 19 (38%) 8 (16%) 6 (12%) 50

Consultations

Peer Practices/Prescribing | 11 (22%) 19 (38%) 14 (28%) 6 (12%) 50

Norms

Guidelines and Protocols | 29 (58%) 11 (22%) 6 (12%) 4 (8%) 50

Fear of Clinical | 23 (46%) 17 (34%) 6 (12%) 4 (8%) 50

Complications

Access to Diagnostic Tools | 16 (32%) 23 (46%) 7 (14%) 4 (8%) 50

Previous Experience with | 27 (54%) 12 (24%) 6 (12%) 5 (10%) 50

Patient Outcomes

Table 5 presents data on the compliance of family
physicians with various aspects of antibiotic
stewardship programs within primary health care
settings in Al-Ahsa, Saudi Arabia. The results
indicate a high level of awareness of local antibiotic
stewardship programs, with 78% of physicians
reporting full compliance. However, there is
variability in compliance across other factors.
Participation in training sessions and adherence to

prescribing guidelines show moderate levels of full
compliance at 58% and 52% respectively. The
engagement in peer discussions and the use of
decision support tools are less prevalent, with only
44% and 34% of physicians fully complying.
Notably, feedback on prescribing patterns displays
the lowest full compliance rate at 40%, with an equal
percentage of physicians being only partially
compliant and a significant 20% not compliant at all.

Table 5: Compliance with Antibiotic Stewardship Programs

Compliance Factor Fully Partially Non- Total
Compliant (N, | Compliant (N, | Compliant Responses
%) %) (N, %)

Awareness of Local | 39 (78%) 9 (18%) 2 (4%) 50

Antibiotic Stewardship

Programs

Participation in | 29 (58%) 16 (32%) 5 (10%) 50

Training Sessions

Adherence to | 26 (52%) 19 (38%) 5 (10%) 50

Prescribing Guidelines

Regular  Review of | 27 (54%) 18 (36%) 5 (10%) 50

Antibiotic Use

Engagement in Peer | 22 (44%) 23 (46%) 5 (10%) 50

Discussions on

Antibiotic Use

Use of Decision Support | 17 (34%) 28 (56%) 5 (10%) 50

Tools
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Feedback
Prescribing Patterns

on | 20 (40%)

20 (40%)

10 (20%) 50

The statistical analysis presented in Table 6 reveals
several key factors associated with high antibiotic
prescribing rates among physicians. Factors such as
patient expectations, peer practices/prescribing
norms, fear of clinical complications, and previous
experience with patient outcomes showed significant
associations with higher prescribing rates, as
indicated by odds ratios greater than 1 and p-values
less than 0.05. Specifically, the fear of clinical
complications had the strongest association with
high prescribing rates (OR=3.0, 95% CI 1.5-6.0,
p=0.002), suggesting that physicians are more likely

to prescribe antibiotics when concerned about
potential adverse outcomes. Conversely, adherence
to guidelines and protocols was significantly
associated with lower prescribing rates (OR=0.5,
95% CI 0.3-0.9, p=0.017), indicating that when
physicians follow established guidelines, antibiotic
usage decreases. Factors such as diagnostic
uncertainty and access to diagnostic tools, although
they had odds ratios indicating a potential increase in
prescribing, were not statistically significant,
suggesting that other unmeasured factors might
influence these relationships.

Table 6: Statistical Analysis of Factors Associated with High Antibiotic Prescribing Rates

Factor Odds Ratio | 95% Confidence | p-

(OR) Interval (Cl) value
Patient Expectations 2.5 13-4.7 0.006
Diagnostic Uncertainty 1.8 09-35 0.088
Time Pressure in Consultations 14 0.7-2.8 0.320
Peer Practices/Prescribing Norms 2.0 1.1-3.6 0.022
Guidelines and Protocols 0.5 0.3-0.9 0.017
Fear of Clinical Complications 3.0 1.5-6.0 0.002
Access to Diagnostic Tools 1.2 06-24 0.600
Previous Experience with Patient | 2.8 1.4-57 0.004
Outcomes

Discussion:

The findings of this exploratory study offer valuable
insights into the evolution of antibiotic prescribing
practices among family physicians in primary health
care settings in Al-Ahsa, Saudi Arabia. The results
shed light on the factors influencing prescribing
decisions, the awareness and understanding of
antimicrobial resistance (AMR), and the compliance
with antibiotic stewardship programs.

One of the notable findings is the variation in
antibiotic prescribing patterns observed across
different types of infections. Penicillins were the
preferred choice for respiratory infections, while
cephalosporins were more commonly prescribed for
urinary tract infections. This pattern aligns with
established guidelines and reflects the tailored
approach adopted by family physicians in selecting
appropriate antibiotics based on the suspected site of

infection [29]. However, the substantial use of
fluoroquinolones across a broad range of infections
warrants further examination, as the widespread and
indiscriminate  use of these broad-spectrum
antibiotics can contribute to the development of
antimicrobial resistance [30].

The study revealed a generally high level of
awareness and understanding of AMR among family
physicians in Al-Ahsa. The majority of participants
recognized AMR as a significant public health threat
and considered AMR risks in their prescribing
decisions. This finding is encouraging, as
recognizing the gravity of the AMR crisis is a crucial
first step towards implementing measures to mitigate
its impact [31]. However, the study also highlighted
areas for improvement, such as the need for more
regular participation in AMR-related training
programs and more consistent utilization of clinical
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guidelines. Ongoing education and adherence to
evidence-based guidelines are critical for ensuring
that physicians remain up-to-date with the latest
developments in AMR and implement best practices
in antibiotic prescribing [32].

The analysis of factors influencing antibiotic
prescribing decisions revealed a complex interplay
of clinical, patient-related, and system-level factors.
Previous experience with patient outcomes and
adherence to guidelines and protocols emerged as the
most significant influences, underscoring the
importance of evidence-based decision-making and
the value of clinical experience [33]. Notably, patient
expectations and fear of clinical complications were
also identified as major factors, suggesting that
physicians may sometimes feel compelled to
prescribe antibiotics due to patient demands or
concerns about potential complications [34]. This
finding aligns with previous research highlighting
the challenges faced by physicians in managing
patient expectations and balancing the need for
effective treatment with the responsible use of
antibiotics [35].

Interestingly, peer practices and prescribing norms
were not reported as major influences, which could
indicate a shift towards more individualized
decision-making based on clinical evidence rather
than conformity with peer practices [36]. However,
this finding should be interpreted with caution, as
social desirability bias may have influenced
responses, and further exploration of peer influence
through qualitative methods may provide additional
insights.

The statistical analysis revealed significant
associations between various factors and high
antibiotic prescribing rates. Patient expectations,
peer practices/prescribing norms, fear of clinical
complications, and previous experience with patient
outcomes were all positively associated with higher
prescribing rates. These findings align with existing
literature, which has consistently identified patient
demands, peer influence, and defensive medical
practices as drivers of inappropriate antibiotic
prescribing [37]. Conversely, adherence to
guidelines and protocols was associated with lower

prescribing rates, reinforcing the importance of
evidence-based practices in promoting judicious
antibiotic use [38].

The study's findings on compliance with antibiotic
stewardship programs highlighted areas of strength
and areas for improvement. While awareness of local
stewardship programs was high, compliance varied
across different aspects. Participation in training
sessions and adherence to prescribing guidelines
showed moderate levels of full compliance,
suggesting the need for more robust implementation
and monitoring mechanisms [39]. The lower levels
of engagement in peer discussions, use of decision
support tools, and feedback on prescribing patterns
indicate potential gaps in the implementation of
stewardship programs and a need for more
comprehensive strategies to promote evidence-based
prescribing [40].

The implications of this study are multifaceted and
significant for improving antibiotic prescribing
practices and combating the threat of AMR in
primary health care settings. First, the findings
underscore the importance of continued education
and training for family physicians, with a focus on
the latest developments in AMR, evidence-based
prescribing guidelines, and strategies for managing
patient expectations. Regular training programs and
knowledge-sharing platforms can help bridge the gap
between theoretical knowledge and practical
implementation, leading to more judicious antibiotic
use [41].

Second, the study highlights the need for
strengthening antibiotic stewardship programs in
primary health care settings. While awareness of
these programs was high, compliance varied,
indicating potential barriers or challenges in
implementation. A comprehensive review of existing
stewardship programs, along with input from
frontline physicians, could identify areas for
improvement and facilitate the development of more
effective strategies tailored to the specific needs and
challenges of primary care settings [42].

Third, the study emphasizes the importance of
addressing patient expectations and promoting
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public awareness about the responsible use of
antibiotics. Collaborative efforts between healthcare
providers, public health agencies, and community
organizations can help educate patients about the
potential risks of inappropriate antibiotic use and the
importance of adhering to prescribed treatment
regimens [43]. Empowering patients with accurate
information can help mitigate the pressure on
physicians to prescribe antibiotics unnecessarily and
foster a more collaborative approach to healthcare
decision-making [44].

Furthermore, the findings underscore the need for
ongoing monitoring and evaluation of antibiotic
prescribing practices. Regular audits and feedback
mechanisms can provide valuable insights into
prescribing patterns, identify areas of concern, and
inform targeted interventions to promote more
judicious use of antibiotics [45]. Additionally, the
integration of decision support tools, such as
electronic prescribing systems or clinical decision
aids, can assist physicians in making evidence-based
prescribing decisions and reducing the risk of
inappropriate antibiotic use [46].

Lastly, the study reinforces the importance of
multidisciplinary collaboration and a coordinated
approach to combating AMR. Effective strategies
require the involvement of various stakeholders,
including healthcare providers, policymakers,
researchers, and the broader community.
Collaborative efforts can facilitate the development
of  comprehensive  policies, promote the
implementation of best practices, and foster a culture
of responsible antibiotic use across all levels of the
healthcare system [47].

Conclusion:

This exploratory study has shed light on the
evolution of antibiotic prescribing practices among
family physicians in primary health care settings in
Al-Ahsa, Saudi Arabia. The findings reveal a
generally high level of awareness and understanding
of AMR, but also highlight areas for improvement,
such as the need for more regular participation in
AMR-related training programs and more consistent
utilization of clinical guidelines.

The study identified various factors influencing
antibiotic prescribing decisions, with previous
experience with patient outcomes, adherence to
guidelines and protocols, patient expectations, and
fear of clinical complications emerging as significant
influences. These findings underscore the complex
interplay of clinical, patient-related, and system-
level factors that shape prescribing practices.

While compliance with antibiotic stewardship
programs was generally high in terms of awareness,
there was variability across different aspects, such as
participation in training sessions, adherence to
prescribing guidelines, and engagement in peer
discussions. This suggests opportunities for
enhancing the implementation and monitoring of
stewardship programs to promote more judicious
antibiotic use.

The implications of this study are far-reaching,
emphasizing the need for continued education and
training, strengthening of antibiotic stewardship
programs, addressing  patient  expectations,
promoting public awareness, ongoing monitoring
and evaluation, and multidisciplinary collaboration
to combat the threat of AMR effectively.

By addressing the factors influencing antibiotic
prescribing  practices, implementing  robust
stewardship programs, and fostering a culture of
responsible antibiotic use, primary health care
settings can play a vital role in mitigating the
development and spread of antimicrobial resistance,
ultimately safeguarding the efficacy of these life-
saving medications for future generations.
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