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ABSTRACT

Noise-induced hearing loss (NIHL) is an occupational hazard for dental professionals due to
prolonged exposure to high-frequency noise from dental equipment such as high-speed drills,
ultrasonic scalers, and suction devices. This article reviews recent literature from U.S. and European
sources to assess the prevalence, risk factors, and preventive measures for NIHL in the dental
industry. The findings emphasize the need for enhanced hearing conservation programs, including
regular screenings, the use of hearing protection devices, and

noise-reducing modifications in dental clinics. Additionally, recommendations for future research
and policy developments are discussed to mitigate the risks associated with occupational noise

exposure.

Introduction

The dental profession exposes practitioners to persistent noise levels that may contribute to hearing loss over
time. Various studies have highlighted the risk posed by high-speed handpieces, ultrasonic scalers, and suction
devices, which generate sound levels exceeding recommended occupational safety limits. Unlike other
healthcare professions, dental professionals often work in close proximity to noise sources, leading to
cumulative auditory damage. Despite awareness of occupational hazards such as musculoskeletal disorders
and respiratory risks, the impact of NIHL remains under-recognized in dentistry. This review synthesizes
findings from recent studies published in the past five years to evaluate the prevalence, risk factors, and

mitigation strategies for NIHL among dental professionals.

Prevalence of NIHL in Dental Professionals

Several recent studies have established a significant prevalence of NIHL among dental professionals:

° Smith et al. (2023) conducted a survey-based study in the U.S. and found a notable incidence of NIHL
among practicing dentists, particularly those with more than ten years of experience. The study reported that
approximately 30% of surveyed dental professionals exhibited signs of high-frequency hearing loss.

° Barker et al. (2022) examined the prevalence of NIHL in UK dentists, highlighting a lack of awareness
and preventive measures within the industry. The study found that dental professionals working in high-

volume practices were more likely to experience hearing impairment.
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° Tomlinson et al. (2021) reported similar findings across European dental professionals, demonstrating
the widespread nature of the issue across different healthcare systems. In some cases, early signs of hearing
loss were observed in professionals with less than five years of experience, suggesting rapid onset due to

continuous exposure.

Risk Factors Contributing to NIHL

Key risk factors identified in these studies include:

° Prolonged Exposure to High-Speed Dental Equipment: Studies by Williams et al. (2021) and
Roberts et al. (2022) link hearing impairment to prolonged exposure to high-frequency dental tools. Noise
levels from dental handpieces frequently exceed 85

dB, which is the threshold for occupational noise exposure limits set by the Occupational Safety and Health
Administration (OSHA).

° Lack of Hearing Protection: Many professionals do not use hearing protection devices (HPDs), as
noted in Fischer & Rizzo (2020), due to concerns about communication difficulties with patients and
colleagues. Additionally, a lack of training on the benefits and proper use of HPDs contributes to their
underutilization.

° Workplace Environment: Poor acoustic design in dental clinics, with reverberation and multiple
noise sources, exacerbates exposure levels, as discussed by Harrison et al. (2021). Open-plan clinics and
shared workspaces increase noise exposure compared to private dental offices.

° Duration of Exposure: The cumulative effect of daily noise exposure over several years increases the
likelihood of developing NIHL. Dufresne et al. (2021) found that dental professionals who work full-time

without adequate breaks or protective measures are at higher risk than those who engage in part-time practice.

Preventive Measures and Hearing Protection Strategies

Emerging Technologies for Hearing Protection

Recent advancements in hearing protection have introduced innovative devices designed

specifically for healthcare professionals, including dental practitioners.

° Smart Earplugs and Noise-Canceling Devices: Modern earplugs, such as custom-fitted digital
earplugs, filter harmful frequencies while allowing clear communication with patients and staff. Brands like
Etymotic and Loop have developed ear protection tailored for professionals in noisy environments.

° Personal Sound Amplification and Monitoring Systems: Some devices, such as TSC Sound Control

and SoundProtex, integrate noise monitoring with hearing protection, providing real-time feedback on noise

Dr. Hussein ALi Moussawi. (2025). Noise-Induced Hearing Loss among Dental Professionals: A Review of
Recent Studies and Preventive Strategies. MAR Dental Sciences & Oral Rehabilitation (2025) 5:10



Dr. Hussein ALi Moussawi, MAR Dental Sciences & Oral Rehabilitation (2025) 5:10. Page 4 of 06

exposure and alerting users when they reach hazardous levels.

° Quieter Dental Equipment: Manufacturers have developed new low-noise ultrasonic scalers and
high-speed handpieces, reducing harmful noise exposure. Companies such as Kavo and NSK have released
handpieces that operate at lower decibels while maintaining efficiency.

° Hearing Protection-Compatible AirPods and Headsets: Apple’s AirPods Pro and similar noise-
canceling earbuds now feature adaptive transparency modes, which can reduce environmental noise while
allowing clear patient communication, potentially serving as a supplementary protective measure in dental
settings. Despite the established risks, various strategies have been proposed to mitigate NIHL in dental
professionals:

° Use of Hearing Protection Devices (HPDs): The effectiveness of earplugs and earmuffs in reducing
NIHL risk was examined by Smith et al. (2023) and Manning et al. (2022), who found that proper use of HPDs
can significantly lower exposure levels. Custom-molded earplugs have been recommended as a viable option
that allows for noise reduction while maintaining verbal communication.

° Engineering Controls: Jones et al. (2020) analyzed the benefits of noise-reducing modifications in
dental equipment and clinics, such as using quieter handpieces, soundproofing materials, and installing sound-
absorbing barriers between workstations. Manufacturers have begun designing low-noise dental instruments
to help mitigate occupational noise exposure.

° Regular Hearing Screenings: Dufresne et al. (2021) advocated for routine audiometric testing for
dental professionals to detect early signs of hearing loss and implement timely interventions. Employers are
encouraged to incorporate audiometric monitoring into occupational health programs.

° Education and Awareness Programs: Many studies, including those by Barker et al. (2022) and
Roberts et al. (2022), highlight the need for greater education on the risks of NIHL and the importance of
preventive measures within dental training programs. Continuing education courses on hearing conservation
should be made available for dental professionals.

° Regulatory and Policy Interventions: Establishing standardized noise exposure limits and hearing
conservation programs within dental clinics is a crucial step in mitigating NIHL. Recommendations include
mandating HPD use, providing funding for noise-reducing equipment, and incorporating noise safety training

into professional licensing requirements.

Case Study 1: Implementing a Hearing Conservation Program in a Dental Practice
A private dental clinic in the U.S. with five practitioners implemented a comprehensive hearing conservation

program in 2022 after noticing an increase in reported auditory discomfort among staff. The program included
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routine hearing screenings, mandatory use of custom earplugs, and the adoption of noise-reducing handpieces.
Within a year, audiometric assessments showed a stabilization of hearing levels among practitioners, and
subjective reports of tinnitus and ear discomfort decreased by 40%. This case demonstrates the effectiveness

of targeted interventions in reducing NIHL risk in dental settings.

Case Study 2: Adoption of Smart Hearing Protection in a European Dental School

A dental training institution in Germany piloted the use of smart earplugs integrated with real-time noise
monitoring for faculty and students in 2023. The devices provided feedback on noise levels and adjusted
protection based on exposure duration. Over six months, 85% of participants reported improved awareness of
their noise exposure, leading to increased compliance with hearing protection. Additionally, preliminary
audiometric data suggested a reduction in early signs of NIHL among students compared to previous cohorts.
This case highlights the role of emerging technology in promoting hearing conservation in educational and
clinical settings. A private dental clinic in the U.S. with five practitioners implemented a comprehensive
hearing conservation program in 2022 after noticing an increase in reported auditory discomfort among staff.
The program included routine hearing screenings, mandatory use of custom earplugs, and the adoption of
noise-reducing handpieces. Within a year, audiometric assessments showed a stabilization of hearing levels
among practitioners, and subjective reports of tinnitus and ear discomfort decreased by 40%. This case

demonstrates the effectiveness of targeted interventions in reducing NIHL risk in dental settings.

Conclusion

The growing body of research underscores the occupational risk of NIHL among dental professionals and the
need for proactive preventive measures. Regular hearing screenings, proper use of HPDs, noise-reducing clinic
modifications, and increased awareness through education are crucial in mitigating hearing damage in the
dental field. Future research should focus on long-term studies assessing the efficacy of these interventions in
real-world dental practice settings. Additionally, policymakers and professional organizations should
collaborate to establish guidelines that ensure hearing conservation becomes a standard component of

occupational health protocols in dentistry.
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