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ABSTRACT
This study assessed the understanding of dentists regarding the appropriate prescription of aminoglycosides

and macrolides in Aden, Yemen. We carried out a cross-sectional study, enlisting a total of 150 licensed
dentists from both public and commercial dental clinics. The data was gathered throughout the period of
October to December 2023. Out of the 150 participants, 57% were men, and 47% had less than 5 years of
experience. According to the poll, a large majority of dentists, 72%, use macrolides on a regular basis in their
practice. In addition, azithromycin was the most commonly prescribed macrolide, accounting for 18% of total
prescriptions. By comparison, aminoglycosides account for only 21% of all prescriptions, and neomycin is
quite rare. 13% of persons with penicillin allergies were administered streptomycin, underscoring the
necessity for safer alternatives. Dentists typically follow the prescribed time frame of 3-5 days to ensure the
appropriate administration of macrolides. The findings indicated that individuals should get instruction on
the proper utilization of aminoglycosides and macrolides, be provided with comprehensive information to
enable them to make well-informed decisions on their treatment alternatives, and be obligated to adhere to
guidelines grounded in empirical evidence from real-life scenarios. Effective antibiotic stewardship practices
in Yemeni dentistry require collaboration among dentists, microbiologists, and public health officials. It is
recommended to undertake additional research to expand the study's scope and include observational studies
and interviews with dentists.
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Introduction
Oral hygiene is crucial for maintaining good
physical and mental health, especially in Yemen,
where there is a high incidence of tooth decay and
gum disease [5]. Nevertheless, the efficacy of dental
treatments is progressively hindered by antibiotic
resistance, presenting a substantial obstacle given
the vital role dentists play in addressing these oral
disorders [6].
The extensive and unregulated utilization of
antibiotics has resulted in a rapid increase in
antibiotic-resistant bacteria, posing a significant
menace to public health [7],[17]. Antibiotics are
crucial in dentistry as they are necessary for both
the prevention and treatment of infections that may
occur as a result of dental treatments such as tooth
extractions, root canals, and periodontal surgery
[1],[18].  Regrettably,  dentists
administer broad-spectrum antibiotics such as
macrolides and aminoglycosides or even non-
steroidal anti-inflammatory drugs [16]. These
antibiotics have a high level of effectiveness against
a wide variety of disease-causing organisms [2].
The excessive utilization of macrolides and
aminoglycosides in dentistry gives rise to
apprehensions owing to their deleterious impact on
both oral health and patient welfare [3]. The
excessive use of macrolide antibiotics has been
associated with Clostridium difficile infections,
which are notorious for their capacity to induce
severe disease or even fatality. Improper utilization
of aminoglycosides can also result in significant
consequences, such as ototoxicity (ear damage) and
nephrotoxicity (kidney damage) [4].
In order to develop successful approaches to
encourage appropriate antibiotic prescribing
practices, it is essential to obtain a thorough

frequently

comprehension of the present utilization of
macrolide and aminoglycoside antibiotics by
dentists in Yemen. Although previous studies [15]
have shown worrying patterns in dental
prescription practices worldwide, there is a scarcity
of accurate data specifically focused on Yemen.

This study seeks to fill this void by investigating the
prevalence of macrolide and aminoglycoside
utilization among dentists working in Aden, Yemen,
particularly those employed in the city's primary and
most notable healthcare facility.

The study's findings offered useful data for
healthcare practitioners globally in addressing the
problem of antibiotic resistance. The aim examined
the determinants that impact prescribing decisions
in Yemeni dentistry and utilize this data to design
focused interventions, including as educational
initiatives and clinical protocols, to enhance
antibiotic safety. In the end, the study provided
significant insights that may be used to create more
efficient treatment procedures.

Methods and Materials

Study Design

This study employed a cross-sectional descriptive
methodology to conduct a survey of dentists in South
Yemen. The study was conducted from October to
November 2023. Participants were selected for
inclusion based on their current involvement in
either the Aden or Yafaa governorates. Data
collection involved the utilization of self-
administered surveys, preceded by a literature study

to inform the questionnaire design.

Sample Selection

The study aimed to ensure a representative sample
of dentists in the Aden governorates by enrolling a
diverse group. A full sampling frame would have
been ideal, but stratified random sampling was used
if a full frame was unavailable. A convenience sample
of dentists operating in the areas was used, and
RaoSoft's online (http://www.raosoft.com/
samplesize.html) sample size calculator was used to
determine the sample size. The calculation

considered factors like the required level of
certainty, expected frequency of the primary
attribute, and allowable error margin. The sample
consisted of 141 individuals.
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Data Collection Instrument: Questionnaire
Development
The  study self-administered
questionnaire to collect data. The instrument,

utilized a

originally developed and validated by Kaul et al.
(2018), underwent necessary modifications and
cultural adaptation to ensure its appropriateness
for the Yemeni context. The final version of the
questionnaire had 7 items. This process yielded a
final instrument comprising seven items.

Data collection employed a mixed-mode approach,
incorporating  both
techniques. Participants who received a paper

in-person and online

questionnaire in person were allotted 1-7 days for
its return and were then reminded over email or
WhatsApp. For the web-based survey, a link was
distributed to all respondents, allowing for
electronic submission. After a four-week data
collection period, all entries were transferred to the
online survey software for analysis. Descriptive
statistics were generated using Excel to summarize
the collected data. Additionally, Excel facilitated the
creation of charts and graphs to visually represent
the findings. The questionnaire itself encompassed
sections on demographics (e.g., age, gender, years
of experience), antibiotic prescribing habits
(frequency, specific medications, dosages), and
reasons for antibiotic choice (e.g., patient need,
diagnostic limitations).

Content Validation

To ensure questionnaire validity, feedback was
sought from three dental and medical experts who
reviewed the questionnaire for clarity,
comprehensiveness, and relevance. Their feedback
was incorporated into the questionnaire after pilot
testing.

Pilot Study

A pilot study involving approximately 30 dentists in
Aden was conducted to assess questionnaire
clarity, = comprehensiveness, and internal

consistency using Cronbach's alpha coefficient.

Data Collection Procedures

Following pilot study revisions, the final
questionnaire was distributed to eligible dentists in
Aden using online survey platforms or paper-based
methods, considering dentists' technological

Data Confidentiality

Collected data, whether from online or paper
surveys, were entered into a secure electronic
database and coded for consistency. Data cleaning
procedures were implemented to verify accuracy
and ensure dataset integrity.

Data Analysis

A statistical analysis plan was developed to derive
meaningful insights from the collected data,
employing descriptive statistics to summarize
dentist demographics and antibiotic prescribing
practices. Prevalence rates of macrolide and
aminoglycoside use were calculated, stratified by
penicillin allergy status, to explore potential
associations between dentist characteristics and
prescribing practices. Statistical tests such as chi-
square or Fisher's exact tests were utilized to assess
associations, while subgroup analyses were
conducted where feasible.

Statistical Software

Data analysis was conducted using statistical
software such as SPSS, facilitating descriptive
statistics, hypothesis testing, and regression analyses
as required.

Ethical Considerations

The study adhered to ethical principles outlined in
the Declaration of Helsinki, ensuring informed
consent, participant anonymity, and data
confidentiality. Informed consent forms were
provided to all participants, outlining study
objectives, methodology, potential risks, and
voluntary participation rights. The ethical approval
of this study is (MEC No/AD030).

Results
The study included predominantly male dentists
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(57%) practicing primarily in Aden (95%), with
47% having 2-5 years of experience. Distribution
between public (31%) and private practice (38%)
was relatively even, reflecting diverse practice
settings among participants table (1).

The majority of dentists (51%) prescribed
antibiotics for a duration consistent with antibiotic
stewardship principles (3-5 days). However, a
significant portion (48%) prescribed antibiotics for
longer durations (5-7 days). Dental abscesses
(41%), periodontal abscesses (41%), and
pericoronitis (36%) were the procedures most
commonly associated with antibiotic prophylaxis,
aligning with established clinical practices table (1).

Table 1 : Demographic distribution of
variables n = 141

Demographics n (%)
Gender Male 57%
Female 42%

Residential Aden 95%
status Yaffae 4%
Working area Public 31%
Private 68%

Year of Less than 2 years 21%

. 2-5 years 47%

experience

More than 5 years 30%

Number of Less than 10 54%
operations More than 10 45%
No. of days of 3-5 days 51%
prescription 5-7 days 48%
Dental Abscess 41%

Periodontal Abscess 41%

Clinical proce- Pericoronitis 36%
dures for Acute pulpitis 23%
prophylaxis Peri-implantitis 14%
Dry Socket 9%

Others 11%

Macrolides were the most frequently prescribed
antibiotic class (72%), with Azithromycin (18%),
Erythromycin (15%), and Clarithromycin (10%)
being the most common choices. This highlights a
potential concern for overuse of broad-spectrum

antibiotics (Table 2).
Aminoglycoside use was less prevalent (21%), with
Gentamicin (8%) being the primary choice, followed
by limited use of Neomycin (1%). This finding suggests
awareness among dentists of the potentially severe
side effects associated with aminoglycosides (Table 2).
The presence or absence of penicillin allergies
significantly impacted antibiotic selection. For patients
without penicillin allergies, macrolide use increased
substantially (43%), with Azithromycin (18%) being
the most commonly prescribed option. This highlights
a potential overreliance on broad-spectrum
alternatives (Table 2). Conversely, macrolide use was
even higher for patients with penicillin allergies
(72%), suggesting a preference for broader-spectrum
antibiotics despite the availability of narrower-
spectrum options that could be effective (Table 2).

Table 2: Descriptive Analysis of

Antibiotic Prescriptions n = 141

Drugs n ( %)

Erythromycin 15%

Macrolides in adults without
Azithromycin 18%

penicillin allergy
Clarithromycin 10%

Streptomycin 3%

Aminoglycosides in adults
Gentamycin 8%

without penicillin allergy
Neomycin 2%
Others 44%

Erythromycin 33%
Macrolides in adults with

Azithromycin 30%
penicillin allergy

Clarithromycin 9%

Streptomycin 13%
Aminoglycosides in adults

Gentamycin 7%

with penicillin allergy
Neomycin 1%
Others 7%

The analysis of dosage practices among dentists
revealed that a majority prescribed Erythromycin
(40%), Azithromycin (35%), and Gentamicin (12%)
within recommended ranges. This adherence suggests
a conscientious approach to balancing treatment
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efficacy with minimizing the risks associated with
these medications. Conversely, a lower percentage of
dentists prescribed Streptomycin at 1-2 g per day
(11%), followed by Gentamicin at 3-5 mg/kg per day
(12%), and Neomycin at 500 mg every 6-8 hours
(2%). These findings underscore variability in dosage
practices and highlight the importance of adherence
to recommended guidelines to optimize therapeutic
outcomes and mitigate potential adverse effects
(Table 3).

Table 3: Descriptive Analysis of
variables n = 141

Regimens Duration of treatment n (%)
Erythromycin 250-500 mg every
40%
6 hours
Macro-

Clarithromycin 250-500 mg
lides Regi- 10%
every 12 hours

men
Azithromycin 500mg on day1,
35%
then 250mg on days 2-5
Streptomycin 1-2 g daily 11%
Aminogly-
Gentamicin 3-5 mg/kg/day 12%
cosides
. Neomycin 500 mg every 6-8
Regimen 2%
hours
Discussion

This study sheds light on antibiotic prescribing
habits among dentists in Yemen, revealing both
encouraging trends and areas where practices
could be optimized. The study finding indicated
that, male dentists with a substantial proportion
having less than 5 years of experience, reflects a
predominantly common trend in developing
countries where younger dentists often constitute a
significant portion of the workforce. This result
underscores the need for future research to explore
potential differences in antibiotic prescribing
patterns between genders and across varying levels
of professional experience. Understanding the
attitudes and knowledge base of younger dentists
compared to their more seasoned counterparts
could provide valuable insights into evolving

antibiotic prescribing practices in Yemeni dentistry.
A positive takeaway is that over half of dentists
prescribed Aminoglycosides and Macrolides for a
duration consistent with antibiotic stewardship
principles (3-5 days). This adherence suggests some
awareness of the importance of responsible
antibiotic use. This is crucial in combating the
growing threat of antibiotic resistance, where
bacteria develop the ability to evade the effects of
these medications.

A noteworthy finding of this study is the high
prevalence of macrolide use particularly medications
like Azithromycin, Erythromycin, and
Clarithromycin among dentists in Aden, Yemen, with
high majority of dentists reporting their prescription.
This rate exceeds those reported in similar studies
from other regions, such as England [10] , indicating
a potential overreliance on these broad-spectrum
antibiotics within Yemeni dental practice. Such
extensive use raises concerns about the emergence
of antibiotic-resistant bacteria and the associated
risks of adverse effects. Further investigation into the
drivers behind this trend is crucial to formulate
targeted interventions aimed at promoting more
judicious antibiotic prescribing habits.

Among the macrolides prescribed, Azithromycin
emerges as the most commonly chosen antibiotic.
This outcome was similar to one study published in
Saudia Arabia by Al Khuzaei, N. M et al [11], The
popularity of Azithromycin can be attributed to its
convenient single-dose or short-course regimens,
which may influence dentists' preference over
alternatives like Erythromycin or Clarithromycin
[12]. Exploring the rationale behind these
prescribing decisions could provide valuable insights
into optimizing antibiotic use strategies in Yemeni
dentistry.

The study also reveals a lower prevalence of
aminoglycoside use , with Gentamicin being the
primary choice which aligns with best practices due
to their potential for severe side effects [13].
However, the notable use of Streptomycin for
penicillin-allergic patients raises concerns, given its
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outdated status and associated risks. This finding
was in line with CATES JE, et al.1951.
Understanding the factors influencing this choice
and promoting awareness of safer alternatives is
imperative to mitigate potential adverse outcomes.
Interestingly, the presence or absence of penicillin
allergies significantly impacted antibiotic selection.
For patients without penicillin allergies, the study
found a substantial increase in macrolide use . This
suggests a potential overreliance on broad-
spectrum options when narrower-spectrum
alternatives might be just as effective. Educational
interventions aimed at promoting the use of these
narrower options when appropriate could be
beneficial. The study confirms existing research
findings that the presence of a penicillin allergy
significantly increases the use of both macrolides
and aminoglycosides. This inclination towards
broader-spectrum antibiotics in such cases
highlights a potential gap in exploring alternative,
narrower-spectrum options. Educational
interventions focusing on effective management of
penicillin allergies and promoting the appropriate
selection of antibiotics are essential to enhance
patient care while minimizing unnecessary broad-
spectrum antibiotic use.

Conversely, the study also found even higher
macrolide use for patients with penicillin allergies .
Another study revealed opposite finding [10]. This
could indicate a knowledge gap regarding effective
alternative antibiotics for those who cannot
tolerate  penicillin. Further education and
awareness campaigns could help address this issue.
While the study doesn't delve into specific dosages
for safety reasons, it suggests that dentists
generally adhered to recommended ranges for
Erythromycin, Azithromycin, and Gentamicin . This
is encouraging as proper dosing ensures treatment
efficacy while minimizing the risks of side effects
and resistance development. However, exploring
adherence for less frequently used antibiotics could
be a valuable area for future research.

Limitations and Future Directions

Several limitations of this study warrant
consideration. The geographic scope was confined to
dentists practicing in Aden, which may limit the
generalizability of findings to other regions within
Yemen. Future research should encompass a broader
geographical area to obtain a more comprehensive
understanding of antibiotic prescribing practices
across the country.

Another potential limitation is the reliance on self-
reported data, which can introduce biases such as
recall bias or social desirability bias. Incorporating
observational studies to monitor actual prescribing
practices alongside qualitative methods like dentist
interviews could provide richer insights into the
decision-making processes behind antibiotic
prescribing in Yemeni dentistry.

Educational Interventions

The study underscores the need for targeted
educational interventions aimed at promoting
responsible antibiotic use among Yemeni dentists.
These programs should emphasize considerations of
narrower-spectrum antibiotic options whenever
feasible, adherence to evidence-based guidelines for
antibiotic prophylaxis, and the potential risks
associated with broad-spectrum antibiotics like
macrolides and aminoglycosides.

Collaboration

Collaboration between dentists, microbiologists,
physicians, and public health officials is crucial for
developing and implementing effective antibiotic
stewardship programs within Yemeni dentistry. By
fostering interdisciplinary collaboration,
stakeholders can work together to establish
guidelines, monitor antibiotic use patterns, and
implement interventions aimed at optimizing
antibiotic prescribing practices.

Conclusion
This study provides valuable insights into the current
patterns of antibiotic use among dentists in Aden,
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Yemen, highlighting both areas of concern and
positive practices. While the widespread use of
macrolides raises issues regarding antibiotic
resistance and adverse effects, commendable
adherence to recommended antibiotic durations
and dosages for macrolides is observed. Moving

concerted efforts in

collaboration, and further research are essential to

forward, education,

promote responsible antibiotic use, safeguard
patient health, and preserve antibiotic efficacy in
Yemeni dentistry. By addressing these areas, the
Yemeni dental community can enhance patient care
and contribute to global efforts against antibiotic
resistance.
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