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Abstract

Introduction: The COVID-19 pandemic has significantly impacted healthcare practices
worldwide, with dental professionals facing unique challenges due to their close contact
with patients and exposure to bodily fluids. This systematic review aimed to evaluate the
effectiveness of infection control measures implemented by Saudi dental professionals
during the pandemic, focusing on interventional studies and clinical trials to provide
evidence-based recommendations for enhancing safety in dental settings.

Methods: A comprehensive literature search was conducted across multiple databases,
including PubMed, Scopus, Web of Science, and the Cochrane Library, for studies
published between 2007 and 2022. The review focused exclusively on interventional studies
and clinical trials conducted in Saudi Arabia that assessed infection control measures in
dental practices duringthe COVID-19 pandemic. Studies were selected based on predefined
inclusion and exclusion criteria, with data extraction and quality assessment performed
independently by two reviewers. The effectiveness of various interventions was synthesized
narratively, given the expected heterogeneity in study designs and outcomes.

Results: Nine interventional studies were included, covering a range of infection control
measures such as enhanced PPE protocols, *UV-C light disinfection, pre-procedural mouth
rinses, educational interventions, and the use of teledentistry. Key findings include
significant improvements in PPE usage with risk ratios ranging from 1.1 to 1.5, over 90%
effectiveness in reducing surface contaminants with UV-C light disinfection, and a
reduction in viral load in aerosols with a risk ratio of 0.8 for pre-procedural mouth rinses.
Educational interventions led to up to an 85% compliance rate with infection control
practices.
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Conclusions: This review highlights the effectiveness of a multifaceted approach to
infection control in dental settings duringthe COVID-19 pandemic. Enhanced PPE, UV-C
light disinfection, pre-procedural mouth rinses, and educational programs areamong the
interventions that showed significant benefits in reducing the risk of virus transmission
among dental professionals and patients. Implementing these evidence-based strategies
can contribute to safer dental care practices amid the pandemic.

Keywords: COVID-19, Dental Professionals, Infection Control, PPE, UV-C Disinfection,
Tele-dentistry.

Introduction

The COVID-19 pandemic has posed significant challenges to healthcare systems
worldwide, with dental professionals facing unique risks due to the nature of their work.
The close proximity to patients and exposure to saliva and blood make dental settings
potential hotspots for virus transmission. Studies haveshown that the rate of infection
among dental professionals can be high, with reported cases of COVID-19 infection rates
reachingup to 20% in some regions [1]. This highlights the critical need for effective
infectioncontrol measures in dental practices to protect both healthcare workers and
patients.

Infection control practices, such as the use of personalprotective equipment (PPE), hand
hygiene, and patient screening protocols, have been widely recommended. A survey
conducted among dental practitioners revealed that over 80% have adopted enhanced PPE
measures since the outbreak of the pandemic [2]. Despite these efforts, inconsistencies and
gaps in the application of infection control protocols have been reported. For instance, only
60% of dental professionals adhered strictly to the recommended hand hygiene practices,
underscoring the variability incompliance across different settings [3].

The implementation of infection control measures has also been influenced by the
availability of resources and knowledge among dental professionals. A study found that
only 50% of dental clinics in certain areas had access to adequate PPE supplies during the
peak of the pandemic [4]. Furthermore, knowledge gaps regarding the latest infection
control guidelines were evident, with only 70% of surveyed dental professionals being fully
aware of the updated recommendations [5]. This suggests that continuous education and
resource support are essential for enhancing the effectiveness of infection control strategies.
The psychological impact of the pandemic on dental professionals cannot be overlooked.
Reportsindicate that approximately 40% of dental workers have experienced increased
stress and anxiety levels, contributing to changes in practice and potentially can affecting
the quality of patient care [6]. This stress is compounded by concerns over personal health
and safety, as well as the financial implications of reducedpatient volume due to lockdowns
and public fear of visiting dental clinics. Approximately 30% of dental practices reported
a significant decrease in patient numbers, further emphasizing the pandemic's multifaceted
impact on the dental profession [7].

Given the critical role of dental professionals in providing essential healthcare services,
understandingand improving infection control practices during the COVID-19 pandemic is
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imperative. The aim of this systematic review was to evaluate theinfection controlmeasures
implemented by Saudi dental professionals during the COVID-19 pandemic, identifying
the effectiveness of these strategies and areas for improvement. By examining the current
practices, challenges, and gaps in knowledge, this review soughtto contribute valuable
insights for enhancing infectioncontrol protocols, ensuring the safety of healthcare workers
and patients alike [8-10].

Methods

The methodological approach for this systematic review was meticulously designed to
ensure a comprehensive and transparent examination of the literature on infection control
among Saudi dental professionals during the COVID-19 pandemic. Initially, the search
strategy was developed to captureall relevant studies published in the last 15 years, from
2007 to 2022, focusing exclusively on interventional studies that assessed infection control
measures withinthe dental setting. The search terms were carefully selected to include a
combination of keywords and MeSH terms related to "COVID-19," "SARS-CoV-2,"
"infection control,” "dental professionals,” "dental care,” "Saudi Arabia,” and
"interventional studies.” These terms were used in various combinations and with
appropriate Boolean operators to ensure the thoroughness of the search. Several electronic
databases were utilized for the literature search, including PubMed, Scopus, Web of
Science, and the Cochrane Library. Each database was searched independently to retrieve
the maximum number of pertinent studies. The search was complemented by hand-
searching the reference lists of included studies and relevant review articles to identify any
additional studies that may have been missed in the initial database search. This dual
approach aimed to mitigatethe risk of publication bias by encompassing both indexed and
non-indexed sources. The inclusion criteria were specifically defined to select studies that
directlyaddressed the review's objective. Studies wereincluded if they wereinterventional
studies focusedoninfection control measures amongdental professionalsin Saudi Arabia
duringthe specified period and relatedto the COVID-19 pandemic. Only studies publishedin
English or with available English translations were considered. The exclusion criteria were
set to omit studies that were not interventional, not specific to thedental profession, did not
focus on COVID-19, or were conducted outside the specified time frame or geographical
location. Reviews, commentaries, opinion pieces, and studies lacking primary data were
also excluded.

The study selection process followed a structured approach. Initially, two reviewers
independently screenedthe titles and abstracts of retrievedrecordsfor eligibility based on
the predefined inclusion and exclusion criteria. Discrepancies between reviewers were
resolved through discussion or, if necessary, consultation with a third reviewer. Following
this initial screening, full texts of potentially relevant studies were obtained and
independently assessed by the reviewers for final inclusion in the review. This step further
ensured that only studies meeting all the criteria were considered. Data extraction from the
included studies was conducted using a standardized form developed for this review. The
form was designedto capture essential informationsuch as study design, participant
characteristics, details of the intervention, outcomes related to infection control measures,
and key findings. The data extraction process was performed independently by two
reviewers, with any discrepancies resolved through discussion or third-party adjudication
to ensure accuracy and consistency in the data collected. The quality of the included studies
was assessed using an appropriate risk of bias tool tailored for interventionalstudies. This
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assessment helped in evaluating the methodological soundness of the studies and the
reliability of their findings. The quality appraisal focused on elements such as the
randomization process, allocation concealment, blinding of participants and personnel, and
the handling of incomplete outcome data. The results of this systematic review were
synthesized narratively, giventhe expected heterogeneity in interventions, outcomes, and
study designs. This approach facilitated a comprehensive understanding of the infection
control measures implemented by Saudi dental professionals during the COVID-19
pandemic and their effectiveness.

Results and discussion

The results of this systematic review reveal critical insights from nine interventional studies
and clinical trials focusing on infection control measures among Saudi dental professionals
during the COVID-19 pandemic. The included studies presented a wide range of sample
sizes, from small-scale interventions involving as few as 30 participants to larger studies
with up to 200 participants, reflecting a diverse array of research designs and contexts. The
interventions examined across these studies varied significantly, encompassing enhanced
personal protective equipment (PPE) protocols, the implementation of novel sterilization
and disinfection techniques, modifications to patient management procedures, and the
introduction of educational programs aimed at improving infection control practices.
Notably, one study investigated the impact of a comprehensive trainingprogram on PPE
usage, reportinga significant improvement in proper PPE application among participants,
with a risk ratio (RR) of 1.5 (95% CI: 1.2-1.9) [11]. Another study focused on the efficacy
of UV-C light disinfection in dental clinics, demonstrating a notable reduction in microbial
contamination on dental surfaces, with effectiveness rates exceeding 90% (95% CI: 85-
95%) [12]. Comparative analyses between studies revealed variability in the effectiveness
of different interventions. For example, a clinical trial evaluating the use of pre-procedural
mouth rinses in reducing viral load in aerosols generated during dental procedures showed
a reduction risk ratio of 0.8 (95% CI: 0.6-0.95), suggesting a modest but significant effect
[13]. Conversely, a study examining the impact of air purifiers on indoor air quality in
dental clinics did not show a significant difference in reducing airborne contaminants, with
a risk ratio of 1.1 (95% CI. 0.9-1.3), indicating the need for complementary infection
control measures [14]. The effectiveness of educational interventions also emerged as a
recurring theme. One study highlighted a significant increase inknowledge and compliance
with infection control protocols following targeted training sessions, with post-intervention
compliancerates reachingup to 85% (95% CI: 80-90%) [15]. This underscores the
importance of continuous education and training in enhancing the adoption of effective
infection control practices among dental professionals. Additionally, studies exploring the
integration of technological advancements into infection control protocols, such as the use
of teledentistry to pre-screen patients and reduce the need for in-person visits, reported
promising outcomes. One such study indicated a 30% reduction in unnecessary patient
visits, thereby minimizing potential exposure risks [16].

The findings from the included studies demonstrate the multifaceted approach required to
effectively manage infection control within dental settings duringthe COVID-19 pandemic.
While certain interventions,such as enhanced PPE usage and educational programs, showed
clear benefits, the overall effectiveness varied based on the type of intervention and its
implementation context. Theseresults highlight the need for a comprehensive and adaptable
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infection control strategy that incorporates a range of protective measures, continuous
professional development, and the integration of technological solutions to mitigate the risk
of infection transmission in dental care settings. The findings from the nine interventional
studies and clinical trials included in this review provide valuable insights into the
effectiveness of various infection control measures among Saudi dental professionals
during the COVID-19 pandemic.These results are instrumental in understanding the impact
of specific interventions and how they compareto other studies in the broader medical
literature. The risk difference observed in the effectiveness of enhanced personal protective
equipment (PPE) protocols within our review showed a significant improvement in
infection control practices, with risk ratios ranging from 1.1 to 1.5. This is consistent with

findings from other regions, where theimplementationof rigorous PPE guidelines has also
been reported to significantly reduce transmission rates among healthcare workers [19].
However, the effectiveness of PPE alone as an intervention varied, suggesting the necessity
of a multifactorial approach to infection control. The use of UV-C light disinfection and
pre- procedural mouth rinses demonstrated a notable reduction in microbial and viral load,
aligning with studies outside Saudi Arabia. For instance, a study in the United States
reported a similar effectiveness rate of UV-C light disinfection in dental clinics, with over
a 90% reduction in surface contaminants [20]. Likewise, the application of pre-procedural
mouth rinses was shown to significantly reduce the presence of pathogens in aerosols, a
finding echoed by a European study which reported a reduction risk ratio of 0.75 [21].
These parallels underscore the universal applicability of these interventions across different
healthcare settings.

Educational interventions aimed at improving knowledge and compliance with infection
control measures revealed an increase in compliance rates up to 85%. This is slightly higher
than results from a study conducted in Italy, where post-intervention compliance rates
reached 80% [22]. The slight difference may be attributed to variations in educational
content, delivery methods, or baseline compliance levels, highlighting the importance of
context in educational interventions. The effectiveness of air purifiers in reducing airborne
contaminants did not show a significant difference in our review, a finding that contrasts
with a study from Japan, which reported a more favorable risk ratio of 0.9 [23]. This
discrepancy could be due to differences in study design, the types of air purifiers used, or
the specific settings of the dental clinics. Teledentistry emerged asa promisingintervention
to reduce unnecessary patientvisits, with a reported 30% reduction. This is in line with
findings from a Canadian study that highlighted teledentistry's potential in minimizing in-
person consultations by 25% [24]. The consistency in these findings suggests the global
potential of teledentistry as a viable infection control measure. However, it's crucial to note
that while these interventions show promise, their effectiveness can vary widely depending
on implementation fidelity, the specific context of the dental setting, and the population
targeted. The comparison of our review findings with the broader literature reveals a
consensus on the efficacy of certain interventions, such as enhanced PPE, UV-C
disinfection, and pre-procedural mouth rinses, across different geographical contexts.
Nonetheless, the variations observed, particularly in the effectiveness of air purifiers and
the impact of educational interventions, underscore the need for tailored strategies that
consider local conditions and resources [24].

Our review supports the notion that a combination of technological, educational, and
procedural interventions is necessary to effectively control infection among dental
professionals during the COVID-19 pandemic. While our findings align with those from
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other studies in the medical literature, the slight differences observed underscore the
importanceof context-specific adaptations and the need for ongoing research to refine and
optimize infection control strategies in dental settings worldwide. This systematic review
boasts several strengths that enhance its contributions to clinical practice, particularly in
therealm of dentalhealthcare duringthe COVID-19 pandemic. First, its focus on
interventionalstudies and clinical trials ensures that the findings are grounded in empirical
evidence, providing a robust basis for recommending specific infection control measures.
The inclusion of studies from a specific region (Saudi Arabia) under similar healthcare
protocols allows for a nuanced understanding of the interventions' effectiveness within a
consistent context. Additionally, the broad range of interventionsexamined, from enhanced
PPE protocols to technological solutions like UV-C light disinfection and teledentistry,
offers comprehensive insights that can inform a multifaceted approach to infection control
in dental settings. This diversity in interventions allows for direct application to clinical
practice, providing dental professionals with a range of evidence-based strategies to
enhance safety during the pandemic [23]. However, the review also faces limitations that
must be acknowledged. The exclusivefocus on studies conducted in Saudi Arabia, while
beneficial for context-specific recommendations, may limit the generalizability of the
findings to other regions with different healthcare systems, cultural practices, and access
to resources. Furthermore, the variability in studydesigns, samplesizes, and outcome
measures across the included studies introduces challenges in directly comparing the
effectiveness of different interventions. This heterogeneity may affect the review's ability
to draw definitive conclusions about the superiority of one intervention over another,
necessitating cautious interpretation of the results.

Conclusions

this systematic review highlights the effectiveness of a range of infection control
interventions among dental professionals during the COVID-19 pandemic. Enhanced PPE
protocols, UV-C light disinfection, and pre-procedural mouth rinses were particularly
effective, demonstrating significant reductions in the risk of infection transmission. The
review found risk ratios for these interventions ranging from 1.1 to 1.5 for PPE usage, and
effectiveness rates exceeding 90%for UV-C light disinfection, with pre-procedural mouth
rinses reducingviral loadin aerosols with a riskratio of 0.8. Educational interventions also
played a crucial role in improving compliance with infection control measures, leading to
up to an 85% compliancerate. These findings underscore the importance of implementing
multifaceted infection control strategies that combine technological, procedural, and
educational interventions to protect dental healthcare workers and their patients against
COVID-19.
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Table (1): Summary of studies of infection control in Saudi Arabia during COVID-

19 pandemic
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