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Abstract
Atticle History: Objectives: Awkward posture is a primary cause of musculoskeletal disorders
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aimed to examine both observational and device-assisted posture assessment
methods used to study dental professionals as well as the reported prevalence of
MSDs among them.

Methods: A search was conducted in Scopus, PubMed, and Google Scholar
databases for studies performed from 2000 to 2021 using specified keywords. In
total, 31 out of the 541 articles found in the initial search were finally included
in this study after the exclusion of ineligible articles, duplicates, conference
presentations, systematic reviews, and letters to the editor.

Results: Based on the findings, the neck (58%), back and waist (54.9%), and
shoulder and hand (29%) areas had the highest reported pain and disorder.

*Corresponding author: Maedeh Several posture evaluation methods, namely Rapid Upper Limb Assessment
Moradi  Farahani,  Student (19.4%), Rapid Entire Body Assessment (19.4%), Electromyography (EMG,
Research Committee, School of 13.8%), and Quick Exposure Check (QEC, 8.3%), were the most frequently used
Public Health, Shiraz University methods among all 17 methods employed in the studies.

of Medical Sciences, Shiraz, Iran. Conclusion: Among the observational methods, the QEC method was the most
Email: maedemoradi@yahoo.com practical one as it considered the experiences of dentists and various dimensions

of dental tasks. Moreover, the EMG method was the most suitable device-assisted
method for the assessment of posture in dentists. The use of questionnaires in
conjunction with evaluation methods appears to enhance the understanding and
effectiveness of posture assessment.
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Extended Abstract
Background and Objective

Musculoskeletal disorders (MSDs) are a group of
occupational disorders that cause pain in muscles,
tendons, and nerves. The National Institute for
Occupational Safety and Health has classified these
disorders as the second most common work-related
disorders. Improper posture is one of the main causes
of MSD in dentists due to the nature of the activities
required by their occupation. Observational or
instrumental evaluation methods are used to detect
unfavorable postures. In this regard, the present study
aimed to investigate the posture assessment methods
used for dentists in the studies and the reported
prevalence of MSD in them.

Materials and Methods

The search was conducted between 2000 and 2021
in Scopus, PubMed, and Google Scholar databases
with keywords "Musculoskeletal disorders” OR
"Musculoskeletal disease” And "Dentists" OR
"Dentistry" and "Posture assessment” Or "posture"
And "Dentist" Or "Dentistry". After the initial
screening, the Mixed Methods Appraisal Tool
checklist was used to evaluate the quality of the
studies. The study steps and reports were carried out
according to the 2020 edition of Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
guidelines. In total, 31 out of the 541 articles in the
initial search were included in this study, after
removal of ineligible articles, duplicates,
presentations at congresses, systematic reviews, and
letters to the editor.

Results

The neck, waist, lower back, and wrist areas were
reported to have the highest amount of pain and
disorder in 54.8%, 16.1%, 12.9%, and 12.9% of the
studies that were investigated, respectively. Among the
posture evaluation methods, rapid upper limb
assessment (RULA, 19.4%), rapid entire body
assessment (REBA, 19.4%), electromyography (EMG,
13.8%) and quick exposure check (QEC, 8.3%) were
the most used methods among all 17 methods used in
the studies. Moreover, the computerized upper
extremity load assessment (CUELA) device method
and video recording observation method were used in
two studies apiece (5.5%) and other methods were used
in one study apiece (2.7%). The questionnaire was used
in 14 studies (45.1%) along with the measurement
methods, six of which (19.3%) were dedicated to the
Nordic questionnaire.

The design of 90.3%, 6.4%, and 3.2% of the studies
were cross-sectional, randomized clinical trial, and
semi-experimental, respectively. In 26 studies (87%),
the sample size exclusively consisted of dentists and
dental students, and in 12.9% of the studies, other
groups, such as assistants and dental staff, were also
included in the studied sample size, along with dentists
and dental students. Regarding the evaluation of the
quality of studies using the Mixed Methods Appraisal
Tool quality measurement tool, 24 and 7 out of the 31
reviewed studies had good (scores 4 or 5) and moderate
quality (scores 2 or 3). It should be mentioned that

there were no studies in this review with poor quality
(scores 0 or 1).

Discussion

Based on the results, the neck area (54.5%) had
the most pain and disorder, which could be due to
head tilting and bending and twisting of the neck. It
was followed by the back area (27.2%), which could
be due to the improper position of the tool table and
lack of a suitable ergonomic chair. The wrist was the
third area with the most pain and disorder (12.1%),
which was probably due to the precise repetitive
movements while holding the handpieces and heavy
and vibrating angles in the mouths of patients.

Regarding posture evaluation methods, RULA
(18.4%) and REBA (18.4%) were the most used
methods. The RULA method focuses on the upper
limb and neck and evaluates and analyzes the level of
musculoskeletal risk. The REBA method focuses on
the postures adopted by the whole body in the
assessment and was selected in the studies due to its
high reliability reported in previous studies, the
ability to evaluate the whole body, and the ability to
identify areas with the worst posture. The QEC is
another observational method that measures the
repetition of force and movement variables based on
ergonomic standards.

In the studies, measurement of changes in
exposure and assessment of work speed and stress in
the QEC method were mentioned as its main features.
The REBA technique consisted of exclusive
evaluation by the observer; however, the QEC
included the combined evaluation of the observer and
the participant and attention to the understanding of
dentists of their duties and working conditions.
Therefore, the QEC method was considered superior
to the REBA technique. The standardized
photometric assessment method has also been
developed specifically for dental clinics and modified
based on their specific needs. However, due to the
lack of sufficient studies on the accuracy and
reliability of this method, it is not possible to
comment on its effectiveness.

Among the device methods, the EMG method was
the most frequent method used in the studies. Through
measurement of the electrical signals produced by the
muscles during their activity and processing and
evaluating them, EMG provides data, such as the
level of muscle tension and the time of muscle
contractions. The CUELA was another method used
to evaluate physical risk factors, such as force and
repetition in upper limb tasks, and determine the
physical load on the upper limbs through the
combination of EMG and video data.

Nevertheless, since the EMG method can easily
evaluate the muscle patterns with more tension and
their coordination with each other and was used more
than other device methods in the studies, it seems that
this method can be considered more suitable for the
assessment of posture in dentists.

Conclusion
Among the observational methods, QEC was the most
practical method due to its attention to the experience of




dentists and considering the different dimensions of in dentists. It also seemed that the use of questionnaires
dental tasks. Moreover, the EMG method was also the along with evaluation methods can increase the
most suitable device method for the evaluation of posture understanding and effectiveness of posture assessment.
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