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Abstract: Aim. Medical problems specifically affecting professional musicians 
are commonly mentioned in the literature. The present study is aimed to evaluate, 
through a systematic review, the possible association between the practice of string 
with bow and wind musical instruments and the occurrence of Temporomandibular 
Dysfunction (TMD). Methods. The search for articles was conducted in PubMed/
Medline, Web of Science, Scopus, Lilacs, Cochrane Library, and Open Gray 
databases, and there was no restriction on language or date of publication. The 
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines were followed. The MeSH terms used were: “music”; “temporomandibular 
joint”; “temporomandibular joint disorders”; “temporomandibular joint dysfunction 
syndrome”; and “occupational diseases”. Cross-sectional studies, case-control, cohort 
and clinical trials were included that involved the practice of string with bow and 
wind musical instruments and the occurrence of Temporomandibular Dysfunction 
(TMD). Articles were previously selected by title and abstract. Qualitative 
evaluation was done through the Newcastle-Ottawa Scale. Results. The literature 
search identified 732 studies, of which 10 met the inclusion criteria, nine of them 
cross-sectional studies and one a clinical intervention study. The TMD prevalence 
ranged from 47.0% to 89.0%. Recruitment of participants took place in professional 
schools and orchestras, and in bands of professional musicians. All studies reported 
associations between TMD and the practice of musical instruments, and violinists 
presented higher prevalence rates when compared to other instrument groups. 
Conclusion. All studies pointed to a possible association between TMD and the 
practice of string and wind musical instruments. More longitudinal and clinical 
trials studies are needed to verify any possible interrelationship.

Keywords: Music; temporomandibular joint; temporomandibular joint disorders; 
masticatory muscles; occupational risks.

INTRODUCTION.
Professional musicians start the practice of musical instruments early 

in life1 and, in the search for excellence, spend several hours practicing 
the exercises necessary to develop an accurate technique, often neglecting 
physical health.2,3 Musical practice is seen as a playful and enjoyable 
activity, which may make it difficult to perceive that the execution of a 
musical instrument can bring some health problems to musicians.4

Playing a musical instrument requires intense and long-lasting 
studies in the theoretical and practical aspects,3,5,6  which can lead to the 
development of problems related to the musical activity that interfere 
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with the quality of performance, and which can even force 
musicians to interrupt their artistic activities temporally 
or definitively.4,7 Medical problems specifically affecting 
professional musicians are commonly mentioned in the 
literature,8 and among them, musculoskeletal disorders 
related to Temporomandibular Disorders (TMDs)3,4 
stand out. Musical instrument practice, like wind and 
string instruments that are held between the shoulder 
and angle of the jaw, could pose an overload of the 
masticatory muscles as well as the orofacial skeletal 
system that may induce a possible TMD or worsen a pre-
existing TMD.8

TMDs include a series of clinical problems involving 
chewing muscles, the temporomandibular joint 
(TMJ), or associated orofacial structures.8,9 TMD has 
multifactorial etiology that can be triggered by a number 
of factors such as changes in dental occlusion, traumatic 
or degenerative TMJ injuries, skeletal problems, 
psychological factors and deleterious habits.10 Clinical 
signs and symptoms of TMD are: pain in in the TMJ, 
preauricular area or masticatory muscles, limitation or 
deviation of jaw movements and clicking or popping 
sounds during oral function.8 Other symptoms such as 
headache, neck and facial muscle pain, earache, buzzing 
in the ear and hearing loss have also been described.8,9

Musicians are susceptible to the development of 
TMD.7 More than 80% of musicians are affected by 
TMD, especially violinists, violists and performers of 
wind instruments, since important orofacial structures 
are involved in the technique necessary for the sound 
production in these instruments.11 In string-instrument 
players, this is due to the effects of pressure on the jaw, 
clenching of the masticatory muscles, and transmitted 
vibrations from the instrument.12

In the case of violinists and violists, stabilizing the 
instrument in its correct posture when playing requires 
that the orofacial muscles work in conjunction with the 
neck muscles.11 The positioning of the instrument is done 
by supporting it on the body and by the angle of the jaw, 
and this pressure transmits the force to the TMJ through 
the mandibular ramus, which causes mechanical stress 
in the joint (with pressure varying between 200g and 
2200g).11 In wind instrument players, special attention 
is given to the technique called embouchure, for the 

production of sound. Embouchure is made by pressing 
a metal mouthpiece against the lips or by inserting 
a wedge-shaped piece mouthpiece or double palette 
between the lips that often lie between the teeth and 
the surface of the mouthpiece or palette.13 In addition 
to the pressure exerted on orofacial structures, wind 
instrument players also use specific techniques that 
require mandibular movements that compress the TMJ. 
These movements may be associated with the appearance 
of TMD signs and symptoms in wind musicians, in 
addition to orthodontic problems such as displacement 
or poor dental alignment.11

This paper proposes to determine, through a systematic 
review, the existence of an association between the 
practice of musical instruments and the emergence of 
TMD signs and symptoms in musicians, especially 
violinists, violists and wind instrument players.

MATERIALS AND METHODS.
This systematic review was based upon PRISMA 

(Preferred Reporting Items for Systematic Reviews 
and Meta-analyses) and contained the PECO elements 
(Population, Exposition, Comparisons, and Outcome) 
for conducting this study. Observational studies that 
evaluated musicians (P) who play an instrument (E) 
compared to not playing an instrument (C) and the 
occurrence of temporomandibular joint disorders (O) 
were included.

Search Strategy
The literature search was performed in PubMed, 

Web of Science, Scopus, Lilacs, Cochrane Library, and 
Open Gray databases through March 2017. There was no 
restriction on language or date of publication. 

The MeSH terms used were ‘Music’, ‘Temporoman-
dibular joint’, ‘Temporomandibular joint disorders’, 
‘Temporomandibular joint dysfunction syndrome’ and 
‘Occupational diseases’. Two researchers (JMVS and 
AFCC) verified which studies met the inclusion criteria 
for the review and evaluated the titles and abstracts of 
the found articles independently. The ‘AND’ and ‘OR’ 
Boolean were applied to combine keywords. The variables 
searched were: year, country of study, type of study, 
objectives, sample, age group, research instrument, results 
and quality points. 
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Eligibility Criteria
Case reports, case series, descriptive studies, review 

articles, opinion articles, letters, and articles that did not 
present temporomandibular joint disorders prevalence in 
subjects who play an instrument were excluded.

All electronically identified records were scanned by 
title and abstract. The eligibility of selected studies was 
determined by reading titles and abstracts of articles 
identified from the electronic databases. Full articles were 
retrieved and examined when their title and abstract did 
not provide enough information for a definite decision. 
Articles appearing in more than one database search were 
considered only once.

Article assessment
Descriptive data such as country, local setting, study 

design, sample, age group of participants, research 
instrument and results were extracted by two reviewers 
(JMVS and AFCC). Quality assessment was performed by 
using the Newcastle-Ottawa Scale adapted for cross-sectional 
studies, which measures the methodological quality of a study 
by the number of points the study received.14 The following 
criteria were assessed: selection, comparability and outcome. 
For each criterion completed the study received scores ranging 
from 0 to 10.

RESULTS.
The bibliographic search identified a total of 732 

papers. Duplicate studies were removed (n=35), resulting 
in 697 papers. After careful analysis, literature reviews 
(n=7), case reports/case series (n=3) and studies whose 
abstracts were not related to the subject were excluded 
(n=677). Therefore, ten studies remained, which 
constitute this review (Figure 1).

The articles that make up this review are characterized 
in Table 1. Nine are cross-sectional studies,4,5,7,10,15-19 and 
one is a intervention study.20 The prevalence of TMD 
ranged from 47.0%11 to 89.0%.16 Most studies have 
demonstrated a relationship between TMD and the 
practice of musical instruments.4,5,7,11,15-19 Violinists had a 
higher prevalence of TMD when compared to those who 
played wind instruments.11 However, some researchers 
found no statistically significant difference as a function 
instrument type (strings and wind).4 Regarding treatment, 
an improvement in TMD symptoms was reported in 
professional musicians who presented myofascial pain in the 
masticatory muscles and limitation of mouth opening.20

Table 2 shows the quality of the studies as measured by 
the Newcastle-Ottawa Scale adapted for cross-sectional 
studies. 

Pubmed 
(n=35)

Records screened
(n=697)

Full text articles assessed for eligibility
(n=20)

Studies included in qualitative synthesis
(n=10)

Full text articles excluded:
-Literature reviews   -Case reports

(n=10)

Records excluded because they did not deal with the proposed theme
(n=677)

Identification

Screening

Eligibility

Included

Scopus
(n=19)

Web of Science 
(n=676)

Records after duplicates removed 
(n=697)

Scielo
(n=1)

Lilacs
(n=1)

Figure 1.  Flowchart showing the results of the research and the selection 
procedure of the papers included for analysis.
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Table 2.  Distribution of studies according to Newcastle-Ottawa Scale adapted.

Authors	 Year	 Outcomes	 Selection	 Comparability 	 Quality Points 		
		  (Maximum 3 stars)	 (Maximum 5 stars)	 (Maximum 2 stars)	 (total)	

Yasuda et al.16	 2016	 2	 4	 1	 7

Lacerda et al.7	 2015	 3	 5	 1	 9

Jang et al.15	 2015	 2	 3	 1	 6

Pampel et al.5	 2014	 2	 4	 1	 7

Steinmetz et al.11	 2013	 2	 5	 1	 8

Rodríguez-Lozano et al.17	 2010	 3	 4	 1	 8

Stechman Neto et al.4	 2009	 2	 3	 1	 6

Kovero et al.19	 1996	 2	 4	 2	 8

Kovero et al.18	 1995	 2	 4	 2	 8

DISCUSSION.
TMDs appear to be a significant problem affecting 

musicians, being most prevalent among violin, viola, trumpet, 
trombone, and tuba players.3 While the incidence of TMD 
symptoms for musicians is similar to that of the general 
population, these symptoms are activated and accentuated 
with music performance or practice.12 This study observed 
an association between the practice of musical instruments 
and the occurrence of TMD.4,5,7,11,15-19 This may be related 
to the individual performance characteristics and type of 
instrument played,6,8 since when performing the technique 
to physically support string instruments such as the violin 
and viola, the musician exerts pressure on the chin extending 
to the TMJ through the jaw6,20 while in wind instruments, 
the different instrument parts that come into contact with 
the mouth exert pressure in different ways on teeth, lips and 
jaw.6,13 Additionally, musicians are often required to adopt 
a non-physiological posture, as the classic musicians’ sitting 
position is rigid and motionless with restricted movement.5

Four studies used the Research Diagnostic Criteria 
questionnaire (RDC/TMD), or versions based on this 
instrument.5,7,11,17 The Research Diagnostic Criteria for 
Temporomandibular Disorders (RDC/TMD) is a widely 
used diagnostic protocol in TMD research.21,22

TMJ sounds such as popping and crackling were the 
most prevalent symptoms.4,15,17,18 Regarding muscle pain, 
previous research reported deep masseter pain as the most 
prevalent (51.4%),5 while the most prevalent symptom was 

pain in the muscles of face, temple, neck or shoulders.19 

For some students, condyle/disc dysfunctions are the most 
prevalent symptoms among musicians,7 whereas for others, 
it is tooth/jaw pain.11 

No statistically significant differences were found among 
researchers for radiological findings.15,17-19 One research 
study reported the use of electromyography as a tool to 
analyze muscle activity during instrument performance by 
musicians.16

Most studies focused on European countries such as 
Germany,5,11,20 Finland,18,19 Portugal,7 and Spain.17 It is 
assumed that a greater number of studies concentrated in 
Europe as this continent has a solid tradition of concert 
music, being considered the cradle of the symphony 
orchestra.23

Four studies have pointed to time of musical practice 
as a factor related to the appearance of TMD signs and 
symptoms in these individuals.7,16,18,19 However, in 
violinists, age and number of years of instrument practice 
were not correlated with TMD symptoms.17 Some studies 
have observed that there is no statistically significant 
difference in instrument type and TMD prevalence,4,15 but 
above-average rates of cranio-mandibular disorders were 
observed in violinists when compared to all other groups 
of instruments studied.11

Most studies did not show statistically significant 
differences between sexes regarding the presence of 
TMD in musicians.4,5,11,15-19 In cases of articular TMDs, 
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particularly those involving disc anteposition with 
reduction, women presented a higher prevalence (58.3%) 
when compared to men (17.2%).7

Among the studies that mentioned the place of recruitment 
of participants, schools, orchestras, and professional music 
bands were identified. Analyzing the place of recruitment of 
each study is important because one can select subjects with a 
longer time of exposure to the instrument (career musicians) 
or shorter time (young students), which may generate quite 
different results regarding the occurrence of TMD.

Regarding the quality of the studies included in the review, 
although the Newcastle-Ottawa Scale was used, the risk of 
the bias for the selected articles cannot be estimated, since 
the scale does not present a quality categorization according 
to the score achieved for each evaluated criterion (Selection, 
Outcomes, Comparability) and for the final score.

A small number of papers and a lack of homogeneity 

in the results presented do not permit a meta-analysis 
about the proposed issue. Therefore, other controlled and 
randomized clinical trials with a larger sample size, longer 
follow-up periods,8,9 and more adequate definitions of 
participants are needed to increase the strength of scientific 
evidence. In addition, once the dental literature has shown 
that quality of life is influenced by various conditions,24,25 

it is important that further better-quality studies be 
developed to analyze the quality of life of musicians with 
temporomandibular joint disorders.

CONCLUSION.
The studies pointed to a possible association between the 

practice of string and wind musical instruments and the 
presence of TMD signs and symptoms. More longitudinal 
and clinical trials studies are needed to verify any possible 
interrelationship.
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