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ABSTRACT

Introduction: Dentistry is considered a highly stressful profession due to its nature, placing dentists at
an increased risk of occupational burnout and musculoskeletal disorders. This study aimed to investigate
stress, occupational burnout, and musculoskeletal discomfort among dentists, as well as the role of
ergonomics in reducing these problems.

Material and Methods: This study is a systematic review of articles published from 2000 to March
2025 in three databases: Scopus, Web of Science, and PubMed. The inclusion criteria required original
research in English—experimental, observational, or conference-based—addressing both the prevalence
of occupational stress, burnout, and/or WMSD in dentists and the impact of ergonomic interventions.
Unrelated articles, review papers, books, letters to the editor, and book chapters were excluded.

Results: Out of 366 identified articles, 28 met the inclusion criteria. The most frequently reported
discomforts were in the neck, lower back, shoulders, wrists, upper back, forearms, and arms, respectively.
Dentists with a higher risk of occupational burnout reported more health complaints, and patient
care was identified as the main source of stress. Moreover, the use of ergonomic aids—such as dental
magnification loupes, optimized hand tool designs, and prismatic glasses—played a significant role in
reducing musculoskeletal discomfort among dentists.

Conclusion: Stress, burnout, and musculoskeletal disorders are common challengesin the dental profession.
Strong evidence supports the effectiveness of ergonomic interventions in reducing the physical burden
of these problems; however, implementation faces barriers such as high costs and insufficient training.
Therefore, it is recommended that ergonomic principles and the use of assistive tools be integrated as
essential components of dental education curricula and ongoing professional development programs.

Keywords: Occupational stress, Job burnout, Musculoskeletal discomfort, Dentists, Prismatic spectacles,
Dental loupes.
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1. INTRODUCTION

Ergonomics, as a discipline dedicated to
optimizing human-system interactions, plays a
pivotal role in safeguarding health, enhancing
productivity, and improving occupational
performance. In high-demand professions such as
dentistry, the physical and psychological demands
of clinical work are considerable, often resulting
in occupational stress, burnout, and work-related
musculoskeletal discomfort (WMSD). These
outcomes compromise both the physical and
mental well-being of practitioners and may reduce
service quality, efficiency, and career longevity. The
prevalence of WMSD among dentists is particularly
high, with the neck, back, shoulders, and wrists
being the most frequently affected anatomical sites.
Sustained static postures, repetitive fine motor
movements, and suboptimal visual ergonomics
contribute to cumulative musculoskeletal strain.
Concurrently, the psychosocial pressures of
precision work, patient management, and financial
constraints can precipitate chronic occupational
stress and burnout. The World Health Organization
has recognized occupational stress as a global
health epidemic, while WMSD remains among
the most common occupational health problems
worldwide. Although ergonomic interventions—
such as magnification loupes, prismatic glasses,
optimally designed dental chairs, and adaptive
hand instruments—have been proposed to mitigate
these risks, the evidence base for their effectiveness
is fragmented. Few reviews have systematically
integrated findings on the prevalence of
occupational stress, burnout, and musculoskeletal
discomfort in dentistry alongside the documented
impact of ergonomic solutions. This knowledge gap
has implications for dental education, policy, and
workplace design, where targeted strategies could
substantially improve practitioner health outcomes.

2. MATERIAL AND METHODS

A systematic review was  conducted
in accordance with PRISMA  guidelines,
encompassing publications from January 2000 to
March 2025 indexed in PubMed, Scopus, and Web
of Science. Two independent reviewers applied a
predefined search strategy combining terms related
to ergonomics, stress, burnout, discomfort, and
dentistry. The inclusion criteria required original
research in English—experimental, observational,
or conference-based—addressing both  the
prevalence of occupational stress, burnout, and/
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or WMSD in dentists and the impact of ergonomic
interventions. The methodological quality of
the included studies was appraised using the
Joanna Briggs Institute (JBI) checklist, with most
studies demonstrating high methodological rigor.
Exclusion criteria removed review articles, books,
theses, letters, and studies outside the topic scope
or lacking full-text access. The screening process
reduced 366 initial records to 28 eligible studies.
Data extracted from each study included authorship,
year, country, study design, population, measured
parameters or interventions, and key findings.
Quality appraisal focused on methodological rigor,
measurement validity, and clarity of ergonomic
definitions. Results were synthesized descriptively,
enabling identification of recurrent patterns in
prevalence, risk factors, and intervention outcomes.

3. RESULTS AND DISCUSSION

Across the reviewed studies, WMSD were
reported by the majority of dentists, with lifetime
prevalence estimates often exceeding 80%. The
neck consistently emerged as the most affected
region, followed by the lower back, shoulders,
upper back, wrists, and forearms. Short-term
(seven-day) prevalence was generally highest
for lower back discomfort, while long-term
(12-month) prevalence was highest for neck pain.
Work-related musculoskeletal problems often
result from a mix of personal habits, job demands,
and the work environment. Theyre more
common among women, older professionals,
and those carrying extra weight. Spending long
hours at the chair, seeing a high number of
patients, and handling physically demanding
tasks like extractions can add considerable strain.
Poor posture habits, skipping self-care, and not
staying physically active also make the body more
vulnerable. On top of that, using chairs that don’t
fit the body well or working at stations that aren’t
set up properly can put extra pressure on muscles
and joints, increasing the risk of pain and injury.
Stress levels among dentists were high regardless
of gender or age. The transition from preclinical
to clinical training was a significant stressor for
students, with patient care responsibilities cited as
the main cause. Private-sector dentists reported
greater financial stress than public-sector
counterparts. Burnout was strongly associated
with increased health complaints and unhealthy
coping behaviors such as reduced physical activity
and poor dietary habits.
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Impact of Ergonomic Interventions

 Magnification Loupes: Consistently reduced
musculoskeletal discomfort in the neck, shoulders,
and back; improved posture; and enhanced visual
precision. Barriers to adoption included cost and
insufficient training during dental education.

o Prismatic Glasses: Reduced neck flexion
angles, alleviated discomfort in the neck, back,
and shoulders, and improved posture without
compromising procedural accuracy.

o Adaptive Hand Instruments: Ergonomic
handle designs and sheaths reduced muscle activity,
fatigue, and discomfort, particularly in the wrists
and forearms, while maintaining tactile feedback.

« Workstation Modifications: Adjustments such
as body supports and optimized chair positioning
improved posture, reduced fatigue, and increased
productivity.

The high prevalence of WMSD in dentistry
reflects the combined effects of biomechanical
strain, psychosocial pressures, and suboptimal
ergonomic environments. The predominance of
neck and back discomfort highlights the influence
of sustained static posture and forward head
flexion during clinical tasks. Socio-behavioral
factors—including limited ergonomic awareness
and insufficient preventive training—compound
the problem. The reviewed evidence underscores
those ergonomic devices and interventions can
yield meaningful reductions in musculoskeletal
discomfort, particularly when integrated into daily
practice. Magnification loupes and prismatic glasses
address visual and postural ergonomics, while
adaptive hand instruments reducelocalized strain in
the hands and forearms. However, implementation
barriers such as cost, resistance to change, and
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inadequate instruction during professional training
must be addressed to maximize uptake. From a
psychological perspective, occupational stress and
burnout in dentistry are intertwined with physical
strain. Ergonomic improvements may therefore
have dual benefits—reducing biomechanical loads
and indirectly alleviating psychological stressors
by enhancing comfort and efficiency. Nevertheless,
most existing studies are cross-sectional, limiting
causal inference, and long-term evaluations of
ergonomic interventions are scarce.

4. CONCLUSIONS

This review establishes that WMSD,
occupational stress, and burnout are pervasive
among dentists globally, with the neck, back, and
shoulders most frequently affected. Ergonomic
interventions—including magnification loupes,
prismatic glasses, adaptive hand instruments,
and  workstation modifications—demonstrate
significant potential to reduce musculoskeletal
discomfort and improve practitioner well-being.

Key recommendations include:

« Incorporating ergonomic training and device
use into dental curricula to build preventive habits
early.

o Reducing financial barriers to ergonomic
device adoption through institutional procurement
or subsidies.

» Conducting longitudinal studies to assess the
sustained impact of ergonomic interventions on
both physical and psychological outcomes.

« Promoting integrated interventions
that combine ergonomic, organizational, and
psychosocial strategies to address the multifactorial
nature of WMSD and burnout in dentistry.
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