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ABSTRACT

Background: Dental clinics represent high-risk environments for healthcare-associated infections (HAIs) due to frequent
exposure to blood, saliva, and aerosol-generating procedures such as drilling and scaling. These factors pose significant
infection risks for both patients and dental healthcare workers (DHCWSs), underscoring the critical need for stringent
infection prevention and control (IPC) measures.

Aim: This review aimed to analyze the existing evidence on dental clinics’ adherence to infection control guidelines and its
impact on infection prevalence, patient outcomes, and healthcare systems.

Methods: A descriptive literature review was conducted using databases and authoritative sources, including centers for
disease control and prevention (CDC), WHO, and Americans with disabilities act (ADA). The review focused on core IPC
components—hand hygiene, personal protective equipment (PPE) use, equipment sterilization, and environmental
sanitation—to evaluate their role in reducing dental infection incidence. The writers evaluated relevant literature references
as well. Documents written in languages other than English was ignored. Papers that were not regarded as significant
scientific research included dissertations, oral presentations, conference abstracts, and unpublished manuscripts were
excluded.

Conclusion: Evidence demonstrated that strict adherence to IPC protocols significantly reduced HAIs in dental settings.
Clinics maintaining high compliance—through consistent hand hygiene, appropriate PPE use, effective sterilization, and
environmental cleanliness—report a 30-50% reduction in infection rates. Adherence mitigates pathogen transmission
(including Streptococcus mutans and Mycobacterium tuberculosis), enhances patient and DHCW safety and decreases
antimicrobial resistance and healthcare costs. Conversely, poor compliance, especially in resource-limited contexts,
correlated with elevated infection risks and economic strain. Adherence to IPC guidelines is pivotal for safe dental practice.
Sustained compliance, supported by continuous education, optimal staffing, auditing, and antimicrobial stewardship, is
essential to reduce infection rates and alleviate the clinical and economic burden of HAIs in dental care.
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INTRODUCTION

Epidemiology of Healthcare-Associated Infections:

Healthcare-associated infections (HAIS) in dental
clinics follow a complex epidemiological pattern shaped
by host factors, environmental reservoirs and
transmission pathways. Epidemiology of Dental
Infections provides a comprehensive overview of the
distribution, determinants and control of dental infections
as a global public health concern. It begins by defining
epidemiology as the study of the occurrence and
determinants of health-related conditions and the
application of this knowledge to control populations'
diseases @,

Within this framework, the chapter establishes dental
infections as one of the most widespread health problems
globally affecting people of all ages, socioeconomic
levels and geographic regions. According to the World
Health Organization @, oral diseases affect nearly half of
the global population, reflecting deep inequalities in
access to preventive and therapeutic dental care.
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The chain of infection model includes six parts:
Infectious agents, reservoirs, exit portals, transmission
modes, portals of entry and susceptible hosts. The
epidemiologic triad—comprising the agent, host and
environment—serves as the foundation for understanding
how dental infections start and spread. The agent refers to
harmful microorganisms like Streptococcus mutans,
Lactobacillus species, Porphyromonas gingivalis and
Enterococcus faecalis, all of which are key in starting
infection processes within the oral cavity ¢4,

The host component involves biological and
behavioral factors such as saliva composition, immune
response, oral hygiene habits and systemic conditions that
raise the risk of infection. Meanwhile, the environment
includes physical, social and economic factors—such as
access to healthcare, dietary habits, sanitation, and
cultural practices—that can either support or hinder
infection control 9,

It elaborates on the risk factors contributing to the
high prevalence of dental infections. These include poor
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oral hygiene, high consumption of fermentable
carbohydrates, tobacco use, limited access to fluoride, and
inadequate health education ©®. Socioeconomic disparities
are highlighted as a major determinant, as individuals
from low-income backgrounds often have reduced access
to dental services and preventive care . Additionally,
demographic factors such as age, gender, and educational
status influence oral health outcomes, with children and
older adults identified as particularly vulnerable groups
due to limited self-care ability and greater exposure to risk
factors ©,

The global burden of dental infections is described as
significant not only for its high prevalence but also for its
socioeconomic and systemic health implications.
Untreated dental conditions have been recognized as
leading causes of years lived with disability (YLDs)
worldwide ©.

The chapter notes that oral infections can serve as foci
for systemic diseases such as cardiovascular disorders,
diabetes mellitus, and respiratory infections through
inflammatory and microbial pathways @% U, This
interrelationship between oral and general health
underscores the need for an integrated approach to health
promotion, where oral health is recognized as an essential
component of overall well-being. A significant part of the
chapter addresses infection control measures in dental
settings. Given the high potential for cross-infection
during dental procedures—through aerosols, saliva,
blood, and contaminated instruments- strict adherence to
infection control protocols is emphasized as essential for
both patient and practitioner safety 213,

These protocols include sterilization of instruments,
use of personal protective equipment (PPE), hand hygiene
and environmental disinfection. CDC ®® and WHO 4
recommend standard precautions for all dental settings to
prevent the transmission of infectious agents such as
hepatitis B, hepatitis C, HIV, and respiratory pathogens.
Furthermore, the chapter highlights the role of
epidemiological research in identifying patterns and
trends in infection prevalence, evaluating the
effectiveness of control programs, and shaping public
health policies. Epidemiology provides the framework for
understanding not only disease occurrence but also for
designing interventions that reduce infection risks
through surveillance, preventive strategies and behavioral
modification %),

Continuous data collection, monitoring and analysis
are thus fundamental in maintaining evidence-based
infection prevention in dental healthcare systems. The
chapter concludes by emphasizing that dental infections
remain a critical public health issue requiring
multidisciplinary intervention. Prevention through health
education, community outreach, fluoride application, and
compliance with infection control measures is key for
reducing the burden of disease. The integration of oral
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health promotion into national health policies is essential
for achieving sustainable health outcomes and aligning
with the WHO’s goal of universal oral health coverage
(8, Therefore, understanding the epidemiology of dental
infections serves not only as an academic pursuit but also
as a foundation for improving clinical practices, guiding
policy development and advancing global health equity.

Knowledge, attitudes and practices of infection
prevention and control among Lebanese private
dental practitioners: A cross-sectional KAP study and
systematic review of global compliance barriers

This chapter provides an in-depth analysis of
infection prevention and control (IPC) protocols in dental
practices, emphasizing the critical interplay between
knowledge, awareness and adherence among healthcare
professionals to prevent healthcare-associated infections
(HAIS). It underscores the foundational role of standard
precautions—including hand hygiene (40-60 seconds
with soap or 20-30 seconds with alcohol-based rub),
proper glove use, safe injection practices and PPE
application—as established by authoritative bodies such
as the Centers for Disease Control and Prevention (CDC)
and World Health Organization (WHO) @), The
discussion extends to transmission pathways (contact,
droplet & aerosol) and the necessity of breaking the chain
of infection through sterilization, surface disinfection, and
aerosol management.

Key barriers to compliance are systematically

identified @9:

¢ Inadequate training leads to knowledge gaps.

e Resource limitations (e.g., inconsistent PPE and
sterilizer access).

e Time constraints due to high patient volumes.

e Complacency in low-prevalence settings.

Evidence-based strategies for improvement include
(19)-
Comprehensive training programs with simulations
and annual updates.
Regular monitoring and feedback via audits.
Fostering a culture of safety with non-punitive
reporting.
Leveraging technology (e.g., e-learning & mobile
apps) for accessible, up-to-date guidance.
A systematic review of global studies on IPC
knowledge and compliance reveals significant
disparities: Developed countries exhibit higher
adherence due to robust infrastructure, mandatory
training and regulatory enforcement, while developing
nations face systemic challenges in resource
availability and oversight @9,
Integrated within the chapter is a primary cross-
sectional KAP study conducted among 417 private
dental practitioners in Lebanon (July 2015), using a
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46-item CDC-aligned questionnaire distributed to
1,150 dentists via proportional stratified random
sampling across five geographic regions. Key findings
(21)-
96% expressed concern about infection transmission.
e 90.6% of dentists were HBV-vaccinated (vs. 34% of
assistants).
e 61.8% routinely reviewed medical histories.
e 65% used autoclaves (35% still relied on dry heat).
e PPE compliance was low: 43% eyewear, 34.7%
gowns and 28.2% head caps.
e Aerosol control: 20.8% rubber dam, 71.4% high-
volume  evacuator, 51% pre-rinse; Waste
management: only 19% used licensed disposal.

The chapter concluded that despite high awareness,
poor practice adherence in Lebanon reflects a knowledge-
practice gap, necessitating enhanced educational
interventions, continuous professional development and
stricter regulatory oversight by dental associations and
health authorities. These measures are vital to enhance
patient and provider safety, reduce cross-infection risks,
and elevate care quality in dental settings globally.

Knowledge, awareness, attitudes and practices (KAP)
of infection prevention and control among dental
healthcare workers: Bridging the gap for enhanced
patient and provider safety:

This chapter explored the critical role of knowledge,
awareness, attitudes, and practices (KAP) among dental
healthcare workers (DHCWSs) in ensuring effective
infection prevention and control (IPC) within dental
clinics where invasive procedures and close patient
interactions heighten exposure risks to infectious agents
via saliva, blood, aerosols and sharp instruments 2. It
emphasizes that robust KAP frameworks are essential for
minimizing cross-infections, occupational hazards and
healthcare-associated infections (HAIs) fostering a safe
environment for patients and staff 2,

The knowledge section details the necessity for
DHCWs to master standard protocols including hand
hygiene, instrument disinfection, surface cleaning and
sterilization, which align with guidelines from the CDC
and WHO. Higher knowledge correlates with reduced
occupational exposures, enhanced through continuing
education ?®, Subsections elaborate on:

Hand hygiene: Recognized as the most effective
measure to curb pathogen transmission, reducing
infection risks by over 50% when adhered to, though
compliance often dips below 40% due to barriers like time
constraints @4,

Personal protective equipment (PPE): Essential
barriers (gloves, masks, gowns & eyewear) against
pathogens like HIV, HBV, HCV and SARS-CoV-2; gaps
exist between awareness and usage e.g., inconsistent eye

protection 2 13 25 Instrument sterilization and surface
disinfection: Critical/semi-critical instruments require
heat-based sterilization (autoclaves & dry heat) monitored
via biological indicators, surfaces need EPA-registered
disinfectants between patients to eliminate reservoirs @3
26) - Studies highlight inconsistencies, e.g., only 78%
proper handpiece sterilization @7,

Waste management and environmental hygiene:
Repeated emphasis on segregating infectious waste and
maintaining hygiene to prevent contamination, with
audits recommended for compliance 2,

Airborne precautions and ventilation: Vital for
aerosol-generating procedures (AGPs) includes high-
volume evacuators, rubber dams, N95 respirators and
HEPA filtration to mitigate risks from pathogens like
Mycobacterium tuberculosis and SARS-CoV-2 (3.28.29),

Awareness is framed as extending beyond
knowledge to encompass rationale, pathogens,
procedures and  non-compliance  consequences,
influenced by experience, policies, resources and
geography. High awareness drives compliance reducing
cross-infections via integrated training and tools like
audits and simulations @2 22 25 A table illustrated
awareness levels: 95% for hand hygiene, 90% for PPE
and down to 60% for airborne precautions. Geographic
disparities are noted e.qg., higher in urban vs. rural settings
with  psychological/cultural ~ factors  distinguishing
cognitive from behavioral awareness ©9,

Ongoing efforts, including digital platforms and
adaptive strategies (e.g., post-COVID-19) are advocated
for sustained awareness (9,

Attitudes are examined as drivers or barriers to IPC
adherence, with positive attitudes (e.g., ethical
responsibility) fostering compliance, while negative ones
(e.g., complacency) hinder it. Studies showed attitude-
practice gaps, e.g., 87% PPE consistency but only 63%
sterilization tracking strong attitudes toward hand hygiene
yield better adherence ©Y. Barriers include poor role
modeling, time constraints, low perceived threats and
ineffective communication; strategies involve
motivational training, case studies, peer influence and
reflective sessions @), it graphically depicts attitude vs.
compliance disparities in PPE use ©2).

Practices focus on actual implementation, revealing
global variations and gaps: e.g., 66% full protocol
adherence in Saudi Arabia and 68.3% hand hygiene pre-
gloving in India @, Barriers like workload and resources
lead to lapses in surface disinfection and eye protection
12 |mprovement strategies include mandatory training,
SOP enforcement, checklists, audits, incentives and
resource availability, integrated into quality assurance for
enhanced outcomes 2,

The chapter concluded that bridging KAP gaps
through education, policy and monitoring is imperative
for patient safety and reduced infection risks with
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recommendations for motivational integration and routine
audits.
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