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ABSTRACT 
 

Background:  The prevalence of Work-related Musculoskeletal Disorders (WMSDs) among dental 
professionals is high and may interfere with individuals' functional capacity of both from a physical 
and emotional standpoint. 
Aim:  To review the literature regarding the work-related risk factors that may contribute to the 
development of musculoskeletal symptoms in dental professionals.  
Methods:  The literature review was carried out in Science Direct, SCIELO, Pub Med, LILACS and 
MEDLINE databases from 2002 to 2015. The research was on work-related musculoskeletal 
disorders in dentistry, specifically risk factors. The main keywords used were "work-related 
musculoskeletal symptoms in Dentistry", "Ergonomics in Dentistry", "risk factors," "musculoskeletal 
symptoms" and "Dentistry".  
Results:  Fifty three manuscripts were collected and were included only articles available in its 
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entirety, in English, focused on students and dental professionals (n=26). The most frequently 
reported factors were static posture, repetitive movements, inclination and rotation of the head, 
neck and trunk, presence of psychological factors, use of muscle strength, pinch-grip force, 
excessive force to arrest, long time in a seated position, without breaks and incorrect positioning of 
the patient in dental chair.  
Conclusions:  It can be concluded that the development of musculoskeletal disorders in Dentistry 
has multifactorial cause and the main risk sources are related to biomechanical, 
environmental/external and organizational factors. 
 

 
Keywords: Musculoskeletal diseases; risk factors; dentists; students. 
 
1. INTRODUCTION  
 
Work-related Musculoskeletal Disorders 
(WMSDs) correspond to a range of inflammatory 
and degenerative diseases that affect the 
musculoskeletal system [1,2]. It leads to 
subjective complaints such as pain, tingling and 
numbness [3]. It often results in decreased 
productivity, performance and job satisfaction, 
increased anxiety and stress, lower quality of life 
of the worker, absences for long periods, early 
retirement and indemnities [4].  
 
As well as professionals from different fields, 
dentists and dental students are also exposed to 
occupational health problems. The prevalence of 
WMSDs among dentists and other dental 
professionals is high [5] and is manifested mainly 
as pain in the neck, shoulders [4,5-10], hands, 
wrists and lower back [4,6,8,10]. It may interfere 
with individuals' functional capacity of both from 
a physical and emotional standpoint. 
 
In order to decrease the WMSDs' prevalence 
among dental professionals, the first step should 
be to identify the main risk factors to which these 
professionals are exposed in their work 
environment, so that strategies can be 
implemented to complete removal of the factor, 
when it is possible, or modification of the 
workstation to decrease its consequences.   
 
Thus, this study aimed to review the literature 
regarding the work-related risk factors that may 
contribute to the development of musculoskeletal 
symptoms in dental professionals in order to 
verify the most frequent and that cause further 
damage to the professionals. 
 
2. MATERIALS AND METHODS 
  
The literature review was carried out in 
databases such as Science Direct, SCIELO 
(Scientific Electronic Library Online), Pub Med, 
LILACS (Latin American and Caribbean Health 

Sciences) and MEDLINE (National Library of 
Medicine, USA) from 2002 to 2015.  
 
The research was on work-related 
musculoskeletal disorders in dentistry, 
specifically the risk factors. The main keywords 
used were "work-related musculoskeletal 
symptoms in Dentistry", "Ergonomics in 
Dentistry", "risk factors," "musculoskeletal 
symptoms" and "Dentistry". 
 
Fifty three manuscripts were retrieved and were 
included only the manuscripts available in its 
entirety, in English, which address the major risk 
factors for dental professionals (n=26).  
 
3. RESULTS  
 
The papers evaluated are presented in Chart 1. 
 
4. DISCUSSION 
 
In the present study, it is verified that the cause 
of musculoskeletal disorders in Dentistry is, most 
often, multifactorial. It could be observed in the 
literature review (Chart 1) that the most reported 
risk factors were static posture, performing 
repetitive movements, inclination and rotation of 
the head, neck and trunk to one side or forward, 
presence of psychological disorders, use of 
muscle strength, pinch-grasp force, excessive 
force to arrest, long time in a seated position, 
without breaks, instruments and equipments not 
ergonomic and restrict work area. 
 
Static postures adopted by dentists require that 
more than 50% of muscles contract to keep the 
body motionless, while resisting to the gravity 
[11]. According to Rafie et al. [5], static 
contractions lead to the accumulation of lactic 
acid, reducing oxygen levels, fatigue and pain. 
Valachi and Valachi [11] also emphasize the 
relationship between prolonged static muscle 
contractions and fatigue, muscle imbalance,  
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Chart 1. Studies about work factors that may contri bute to developing musculoskeletal 
symptoms in dental professionals. Araraquara, Brazi l, 2015 

 
Work factors that may contribute 
to musculoskeletal symptoms 

Authors  

Prolonged periods of static muscular 
activity / static posture (isometric 
muscle contraction) 
 

Biswas et al. [4], de Carvalho et al. [6], Kanteshwari et al. 
[7], Bedi et al. [8], Hodacova et al. [9], Park et al. [10], 
Valachi and Valachi [11], Valachi and Valachi [12], 
Gandavadi et al. [13], Cherniack et al. [14], Morse et al. 
[15], Ellapen et al. [16], Prasad et al. [17], Ayatollahi et al. 
[18], Books and Klemm [19], Garcia et al. [20], Haddad et 
al. [21], Kumar et al. [22], Corrocher et al. [23], Golchha et 
al. [24]   

Repetitive movements Punnett et al. [1], Biswas et al. [4], de Carvalho et al. [6], 
Kanteshwari et al. [7], Bedi et al. [8], Valachi  and Valachi 
[11], Morse et al. [15], Prasad et al. [17], Kumar et al. [22], 
Corrocher et al. [23], Rising et al. [25], Gambhir et al. [26], 
Alghadir et al. [27] 

Constant inclination and rotation of 
the head, neck and trunk to one side 
or to front 

Punnett et al. [1], Biswas et al. [4], de Carvalho et al. [6], 
Kanteshwari et al. [7], Bedi et al. [8], Valachi and Valachi 
[11], Valachi and Valacchi [12], Gandavadi et al. [13], 
Ellapen et al. [16], Prasad et al. [17], Ayatollahi et al. [18], 
Books and Klemm [19], Kumar et al. [22], Golchha et al. 
[24], Gambhir et al. [26] 

Psychological disorders (stress, 
tension, depression, emotional 
exhaustion and depersonalization)  

Biswas et al. [4], Kanteshwari et al. [7], Bedi et al. [8], 
Hodacova et al. [9], Valachi and Valachi [11], Cherniack et 
al. [14], Morse et al. [15], Garcia et al. [20], Rising et al. 
[25], Horton et al. [28]  

Use of muscle strength, pinch-grip 
force, excessive force to arrest 

Punnett et al. [1], Biswas et al. [4], Morse et al. [15], 
Prasad et al. [17], Ayatollahi et al. [18], Kumar et al. [22], 
Alghadir et al. [27]  

Long time in a seated position, work 
seated without lower back support, 
without breaks / work always in the 
same position, standing or sitting 
 

de Carvalho et al. [6], Kanteshwari et al. [7], Bedi et al. [8], 
Hodacova et al. [9], Valachi and Valachi [11], Valachi and 
Valachi [12], Gandavadi et al. [13], Morse et al. [15], 
Ellapen et al. [16], Ayatollahi et al. [18], Books and Klemm 
[19], Garcia et al. [20], Haddad et al. [21], Corrocher et al. 
[23], Golchha et al. [24], Alghadir et al. [27], Thornton et al. 
[29]   

Instruments (shape, size, weight, 
diameter and texture; manipulation's 
difficult, vibrating) and equipment not 
ergonomic and incorrectly positioned/ 
workstations inadequately designed 

Punnett et al. [1], Biswas et al. [4], de Carvalho et al. [6], 
Kanteshwari et al. [7], Hodacova et al. [9], Park et al. [10], 
Cherniack et al. [14], Prasad et al. [17], Garcia et al. [20], 
Haddad et al. [21], Kumar et al. [22], Golchha et al. [24], 
Gambhir et al. [26], Alghadir et al. [27] 

Restricted work area, difficulties with 
direct vision, visual request 

Biswas et al. [4], Hodacova et al. [9], Gandavadi et al. [13], 
Morse et al. [15], Prasad et al. [17], Garcia et al. [20], 
Corrocher et al. [23], Horton et al. [28] 

 
ischemia/necrosis, pain, protection's muscle 
contraction, nerve compression, disk 
degeneration of the spine and consequently 
musculoskeletal disorder. This static force of 
musculature often occurs when professionals 
work long periods without pause, in search of 
maximum efficiency [11]. 
 
Repetitive movements [1,4,6-8,11,15,17,22,23, 
25-27] cause excessive tension in the muscles, 

decreased circulation and tear on the joint 
structures that can generate compression on the 
nerves and blood vessels [17]. These 
movements are identified as causing 
occupational factors of carpal tunnel syndrome, 
median nerve dysfunction and decreased tactile 
perception among dentists. It was found in the 
literature that general dental practitioners are 
less susceptible to repetitive motion injuries [4] 
compared with endodontists [27], periodontists 
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and surgeons, due to repetitive motions involved 
in the work of these experts [4,11].  
 
For the prevention of troubles related to static 
posture and repetitive movements, Valachi and 
Valachi [12] suggest frequent breaks during the 
workday to perform stretching exercises. 
According to the authors, the stretching provides 
several benefits to the professional, since it 
increases the blood flow to the muscles, rises the 
production of synovial fluid into the joint, reduces 
the formation of trigger points, promotes the 
maintenance of the motion's joint range, 
increases the nutrients' supply to the 
intervertebral disc, in addition to create a 
relaxation response in the nervous system and 
even warm the muscles to the work. 
 
Inclination and rotation of the head, neck and 
trunk to one side or to front were also very much 
emphasized in the literature, and happen by the 
search for better visibility of the operative field 
[1,4,6-8,11-13,16-19,22,24,26]. Over time, this 
practice can make the muscles responsible for 
rotation become stronger and shorter on one 
side of the body, while the opposite muscles 
become weaker and elongated. The shortened 
muscles can become ischemic and painful 
asymmetric forces acting on the spine, causing 
misalignment thereof and decreased motion 
range in one direction relative to the other [11]. 
Additionally, if the vertebrae do not support 
adequately the vertebral column, the constant 
contraction of the muscles of the chest and upper 
cervical spine to support the weight of the head 
forward can cause Tension Neck Syndrome. The 
symptoms of this syndrome are mainly headache 
and chronic pain in the neck, shoulders and 
muscles, occasionally radiating into the arms 
[12]. Inclination and rotation of the head, neck 
and trunk to one side or to front occurs by 
incorrect positioning of the patient in dental chair 
[4,12,15,20,28-30]. Some authors suggest that 
when the patient is lying in the dental chair, the 
best viewing angle is achieved when it is kept a 
distance from 30 cm to 40 cm between the 
operator's eyes and the patient's mouth. Another 
point to observe is the properly patient positioned 
in the dental chair with the headrest positioned 
tilted downwards to work on the jaw and upwards 
on the maxilla. 
 
The use of muscle strength, pinch-grip force and 
excessive force to arrest when performing 
procedures such as scaling are considered 
important risk factors [1,4,15,17,18,22,27]. Thus, 
if the manual instrument is ergonomically 

designed and lighter, there will be significant 
reduction in the development of musculoskeletal 
disorders [4,17], which is a low-cost alternative 
for the prevention of these occupational 
problems in dentistry. 
 
In order that preventive actions are effective, the 
risks present in the dental professionals' 
workplace should be periodically evaluated so 
that possible mismatches are detected as early 
as possible. Nevertheless, there is none in 
literature an instrument specifically focused on 
dental area that allows such detection. Thus, the 
development of a specific instrument for this 
population would approach more accurately the 
risk factors in this area, allowing the development 
of strategies directed towards their prevention 
and control. 
 
5. CONCLUSION 
 
According to the methodology employed it is 
concluded that the development of 
musculoskeletal disorders in Dentistry has 
multifactorial cause and that the most frequently 
cited factors were static posture, repetitive 
movements, inclination and rotation of the head, 
neck and trunk to one side or to front, 
psychosocial factors, instruments’ shape, lack of 
breaks and incorrect positioning of the patient in 
dental chair. 
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