
Prevalence of temporomandibular disorder–related findings in
violinists compared with control subjects
F. J. Rodríguez-Lozano, DDS, PhD,a M. R. Sáez-Yuguero, MD, DDS, PhD,b and
A. Bermejo-Fenoll, MD, DDS, PhD,c Murcia, Spain
FACULTY OF MEDICINE AND ODONTOLOGY, UNIVERSITY OF MURCIA

Objective. The aim of this study was to determine if there is an association between violin playing and the presence
of signs and symptoms of temporomandibular disorder (TMD).
Study design. We studied a group of violinists in the Murcia region of Spain, who were examined for TMD. The
results were compared with those from a random control group who did not play any musical instrument. The groups
were matched by age and gender. Statistical analysis was carried out using SPSS 15.0 statistical software.
Results. Compared with the control subjects, the violinists as a group had significantly more pain in maximum mouth
opening (P � .005), parafunctional habits (P � .001), and occurrence of temporomandibular joint sounds (P � .005)
as determined by chi-squared.
Conclusions. Violin playing appears to be a factor associated with TMD-related findings. (Oral Surg Oral Med Oral

Pathol Oral Radiol Endod 2010;109:e15-e19)
In today’s society, we are experiencing an expansion in
music degree–granting professional programs, which is
leading to an increase in the number of pupils, teaching
staff, and professional music conservatories. In the
Murcia region of Spain, from 2000 to 2008, the number
of professional music and dance conservatories has
increased from 4 to 12. This rise has brought about an
increase in some pathologies directly related to playing
a musical instrument, including those that involve the
oral and craniomandibular areas.

The disorders that affect musicians most, in terms of
orofacial problems, are: temporomandibular disorder
(TMD), herpes simplex virus infections, orthodontic
problems, and problems with perioral musculature.1-6

There is sufficient evidence in the literature citing the
presence of certain pathologies in players of musical
instruments. More specifically, the violin and its effect
on TMD have already been studied, mainly by Kovero
et al.7,8 They found that both study hours and profes-
sional experience have an effect on the bony facial
structures. This association is a result of the specific
way that musicians hold the violin. During violin play-
ing, there is a pressure of 30-70 N (5-14 N/cm2), or
220-2,200 g, on the chin rest, which leads to compres-
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sion on the right temporomandibular joint (TMJ) and
subluxation on the left TMJ.9

For Taddey,10 TMD represents a problem that affects
musicians in specific ways. While the incidence of
TMD symptoms is similar to that of the population at
large, symptoms are activated and aggravated by play-
ing instruments. TMD symptoms seem to occur often
with the playing of the trombone, trumpet, tuba, violin
and viola. Singers may also develop symptoms. Hirsch
et al.11 evaluated 66 violinists and determined that
limitation to jaw movement and deviation of the man-
dible on the side opposite to where the violin is placed
during maximum mouth opening were significantly
greater in the study group than in a control group.
Shargill et al.12 presented a case of a violinist with
temporomandibular articulation problems that resolved
by using a modified anterior repositioning splint that
the patient wore while playing.

In the field of medicine, however, few centers spe-
cialize in health disorders of musicians. In fact, in Spain
there is only 1 (Institut de Fisiologia i Medicina de
l’Art, Terrasa). Elsewhere, at other universities, there
are no health education courses included in the official
course content of music degrees. Therefore, there is an
apparent need for a closer link between the physician/
dentist and the player of musical instruments to facili-
tate correct medical diagnosis and to offer preventive
measures and appropriate treatment for the pathologies
that can affect musicians.

There were 4 main objectives of the present study:
first, to study the prevalence of signs and symptoms of
TMD in a group of musicians from the Murcia Re-

gional Symphonic Orchestra and from various profes-
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sional music conservatories in the Murcia region of
Spain compared with a control group of nonmusicians;
second, to analyze differences that might exist between
men and women in the results of signs and symptoms of
TMD; third, to determine whether the musician was aware
of the existence of these pathologies as related to playing
the violin instrument; and fourth, to determine whether
there is a relationship between the signs and symptoms of
TMD and the number of hours or years of practice.

MATERIALS AND METHODS
Subjects

We studied a random sample of 41 musicians from
the Murcia Regional Symphonic Orchestra, from the
Molina de Segura Conservatoire of Music (Murcia),
and from the University of Murcia Chamber Orchestra.
Musicians were examined for TMD-related findings
using questionnaires, clinical examination, and radio-
graphic findings. The results were compared with those
from a group of 50 healthy subjects drawn from the
general population of the Region of Murcia who had
not previously attended dental school or played a mu-
sical instrument. The violin group was matched by age
and gender with the control group. All participants
were white caucasians, and there was no racial or ethnic
diversity within the study population.

Ethical approval
The study protocol was approved by the Research and

Ethics Committee of the University of Murcia. Each pa-
tient gave informed consent to participate in the study.

Inclusion criteria
Forty-one violinists agreed to take part in the study

and met the following conditions:

1. professional musicians (members of an orchestra or
members of the teaching staff at a conservatoire) or
semiprofessional musicians (students in the final 2
years of professional violin training).

2. did not have antecedents of TMD nor had received
orthodontic treatment.

The inclusion criteria for the 50 healthy control sub-
jects were those persons who were unaware of having
TMD signs or symptoms or any other orthodontic com-
plaints and did not play an instrument.

Questionnaires
Participants in the study (both musicians and mem-

bers of the control group) were interviewed, and 2
questionnaires were completed by each of them. The tests
were blindly conducted, with patients sitting in an upright
position. All subjects were examined clinically by 1 of 3

trained orofacial pain specialists. The specialists were
deliberately not told whether the subjects were musicians
or not, and were trained and calibrated for Research Di-
agnostic Criteria for Temporomandibular Disorders
(RDC/TMD)13 for 1 month by the senior researcher in
charge. The program involved lectures on the necessary
techniques and procedures, demonstrations, and clinical
training. The clinical diagnoses were made according to
the Spanish version of the Research Diagnostic Criteria
for TMD (available at http://www.rdc-tmdinternational.
org/). The first questionnaire was a general clinical
questionnaire aimed at determining the prevalence of
TMD in the study population (RDC/TMD); the second
was aimed specifically at musicians. The following data
were collected: age, gender, profession, socioeconomic
classification, and marital status. This was followed by
a history, which dealt with the prevalence and duration
of symptoms, joint sounds, changes in mouth opening
pattern, parafunctional habits, and antecedents of facial
traumas.

The second questionnaire obtained information re-
garding the subject’s age and gender, signs and symp-
toms of TMD, and the history of their music practice,
including the type of instrument played, years of prac-
tice, weekly hours of practice, years of experience,
presence of joint sounds during violin playing, presence
of pain in the neck, head, shoulders, and back during
and after playing and the player’s self-awareness of
teeth grinding or clenching.

Clinical examination
The clinical examination included muscle palpation

and was performed to locate trigger points and hyper-
trophy of the masseter and temporalis muscles. The
TMJ was auscultated to verify the prevalence of joint
sounds. The presence and intensity of pain during jaw
opening was assessed with a visual analog scale cali-
brated from 1 to 10. Mouth opening and the extent and
protrusion of lateral movement were measured in mil-
limeters using a ruler. In addition other measurements
taken were: assessment of angle type, prematurities,
and interferences; missing teeth; dental attrition; muco-
sal lesions from autotrauma; dental mobility; exostosis;
and torus. Subjects were also tested for generalized
joint hypermobility using the Beighton score (Table I).
Orthopantomography was performed on each partici-
pant to evaluate any pathologic finding that could affect
the clinical examination, especially of the TMJ.

From these procedures, an individualized clinical
assessment was made for each subject which was filed
in his or her respective case history. In assessing the
questionnaire results, particular attention was paid to
the following data: 1) pain in maximum mouth open-
ing; 2) occurrence of TMJ sounds; 3) difficulty in

maximum mouth opening; 4) antecedents of jaw catch-

http://www.rdc-tmdinternational.org/
http://www.rdc-tmdinternational.org/
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ing/locking; and 5) parafunctional habits including bit-
ing of nails.

Statistical analysis
All information was stored on a database for statis-

tical analysis. The data were analyzed at the University
of Murcia’s Center for Statistical Analysis, using the
SPSS 15.0 statistical software package. Evaluations
were carried out using Pearson chi-squared test and
contingency tables for each variable.

RESULTS
The age of the 41 violinists ranged from 14 to 47

years. The average age of the sample was 33.2 years.
Women formed 51% of the group (n � 21), and 49%
were men (n � 20). The control group was demograph-
ically similar to the musicians and consisted of 50
subjects in good health, ranging in age from 16 to 50
years. Forty-eight percent of the control subjects (n �
24) were men.

Based on the clinical examination of the study group,
24.4% experienced pain on maximum mouth opening,
29.3% had difficulty in achieving maximum mouth
opening, 17.1% had antecedents of jaw catching/lock-
ing, 26.8% had parafunctional habits (bit nails), and
51.2% had TMJ sounds. In the control groupm 13.2%
experienced pain in maximum mouth opening, 12%

Table I. Beighton score
1. Passive hyperextension of the fifth finger greater than 90° (left

and right).
2. Apposition of the thumb to the volar aspect of the forearm (left

and right).
3. Hyperextension of the elbow greater than 10° (left and right).
4. Hyperextension of the knee greater than 10° (left and right).
5. Trunk flexion placing the palms of the hands on the floor with

the knees straight.

Each positive scores 1 point; a maximum score is therefore 9. A score
of �4 is considered to be positive.

Table II. Relationship between gender and variables in
violin group

Variable
Female Male

P value*n % n %

Pain in maximum mouth
opening

8 36.4 2 10.5 .055

Difficulty in maximum mouth
opening

8 36.4 4 21.1 .283

Antecedents of jaw catching/
locking

5 22.7 2 10.5 .301

Bit nails 6 27.3 5 26.3 .945
TMJ sounds 11 50 10 52.6 .867

*P � .05 indicates nonsignificance.
had difficulty in maximum mouth opening, 10% had
antecedents of jaw catching/locking; 56.8% had bit
nails, and 23.4% had TMJ sounds. Chi-squared analysis
showed a significant difference between the groups for
pain in maximum mouth opening (P � .005), parafunc-
tional habits (P � .001), and occurrence of TMJ sounds
(P � .005). Regarding gender, TMD signs were more
prevalent in women violinists, though only pain in
maximum opening approached statistical significance
(Table II). Of the 41 musicians, only 2 (4.87%) knew
about the existence of TMD and its potential relation-
ship with playing the violin instrument. Abnormal ra-
diographic findings were not present in either the mu-
sician or the control group. We also did not observe a
relationship between signs and symptoms of TMD and
weekly hours of practice (Table III) or years of practice

Table III. Relationship between years of experience
and variables in violin group

Variable Mean SD Median
Mann-Whitney

U
P

value*

Pain in maximum
mouth
opening

No 16.61 5.439 15.00 141.500 .681
Yes 17.50 7.246 19.50

TMJ sounds
No 15.15 5.060 14.50 149.000 .110
Yes 18.43 6.201 18.00

Difficulty in
maximum
mouth
opening

No 16.86 5.945 16.00 172.500 .966
Yes 16.75 5.848 14.50

Antecedents of
jaw
catching/
locking

No 16.47 5.940 15.00 93.500 .375
Yes 18.57 5.412 20.00

Bit nails
No 16.07 5.589 14.50 124.500 .232
Yes 18.91 6.284 19.00

*P � .05 indicates nonsignificance.

Table IV. Relationship between hours practiced per
week and features of TMD in the violin group (n � 41)

n
P value*�10 h �10 h

Pain in maximum mouth opening 2 8 .265
Difficulty in maximum mouth opening 2 10 .084
Antecedents of jaw catching/locking 2 5 .685
Bite nails 7 4 .074
TMJ sounds 9 12 .751

*P � .05 indicates nonsignificance.
(Table IV).
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DISCUSSION
We evaluated the prevalence of signs and symptoms

of TMD in a group of violinists from a music conser-
vatory and compared the findings with an age- and
gender-matched control group of nonmusicians using
questionnaires, clinical examination, and radiographic
findings. RDC criteria were applied. The following
signs and symptoms were significantly more prevalent
in the group of violinists: pain in maximum mouth
opening (P � .005); parafunctional habits (P � .001);
and occurrence of TMJ sounds (P � .005).

The incidence of pathologies specific to violinists is
a topic that has been investigated by several au-
thors.14-18 Kovero et al.19,20 reported the frequency of
TMD and disorders of the TMJ condyles among vio-
linists and viola players as observed in radiographs. In
that study, 26 orchestra violin or viola players partici-
pated and were matched by age, gender, and dentition
with a control group. All subjects underwent a routine
clinical stomatologic examination, answered a standard
questionnaire, and had their condyles radiographically
imaged. The violinists showed a greater frequency of
subjective symptoms and clinical signs of TMD, in-
cluding greater sensitivity to palpation, joint sounds,
painful jaw movement, and deviation on opening or
closing the mouth. No difference between the groups
was found in the condylar radiographs. In the present
study, we similarly found a greater frequency of signs
and symptoms in the violin group and did not observe
any radiographic pathosis. However, the radiographic
images used in these studies provide limited informa-
tion regarding TMD pathology, which is a recognized
limitation of both studies.

Bryant21 observed viola players for the presence of
sensitivity to palpation of the sternocleidomastoid mus-
cles trapezius insertion of the left temporalis and asym-
metric contraction of the left lateral pterygoid (pushing
the jaw forward and deflecting it to the right, which was
accompanied by joint noise of a “clicking” or “crack-
ing” type). He explains that these changes would be
produced by the forward positioning of the cranium of
musicians while playing, and by the isometric muscle
contraction needed to hold the instrument steadily that
is produced through constant pressure between the chin
and the left shoulder, particularly in musical composi-
tions that require swift and agile left-hand finger work.
Similar to the findings of Bryant, in the present group
of musicians we found a greater number of subjects
with joint noise than in the control group. However,
joint noise was not necessarily associated with signs or
symptoms of additional TMD manifestations.

The role of gender in TMD has also been discussed
in the literature.22 TMD is considered to be 1.5-2 times

more prevalent in women than in men, and 80% of
patients treated for this disorder are women.23 Winocur
et al.24 found significant differences between adoles-
cent men and women, with women having a higher
prevalence of signs and symptoms of TMD. In the
present group of violinists, we did not find a significant
gender difference for the signs and symptoms of TMD,
although 5 indicators relevant to TMD were more prev-
alent in the women violinists than the men, and pain in
maximum opening approached statistical significance.

In the present study, we observed a relationship
between violin playing and the presence of signs and
symptoms of TMD. However, we were unable to find
any study that investigated whether violinists know
about their increased risk of TMD. Taking into account
our results that only 2.87% of the musicians knew of a
potential relationship, it would be interesting to provide
health education programs for musicians, to investigate
whether education and preventive measures help to
reduce the prevalence of TMD manifestations in these
individuals.

Kovero et al.20 reported that the number of hours of
violin practice per week was positively correlated with
select signs of TMD. The authors concluded that violin
playing could be a factor predisposing musicians to
TMD. However, we did not find differences between
the hours of practice and the appearance of TMD. In
addition, we did not find the number of years of violin
practice to be related to TMD. These contrasting find-
ings suggest that there are many factors involved in the
appearance of TMD that need to be further explored.

Many doctors have found that teaching better posture
has a positive impact on TMJ health. Wright et al.
performed a study to evaluate the efficiency of this
approach.25 Seventy patients with TMD were chosen to
take part and were randomly divided into 2 groups: one
group received posture training and instruction in med-
ical self-help for TMD, and the control group received
only instruction in TMD self-help. Four weeks later, the
authors examined the participants again and evaluated
any changes that had taken place. They found an im-
provement in symptoms, painless mouth opening, and
lower pain thresholds from pressure among the group
that had received posture training. Thus, the playing
position of the violin appears to be an important factor
that should be considered in helping to minimize TMD
in this group of musicians.

CONCLUSIONS
The present study showed that there was a greater

prevalence of signs and symptoms of TMD among a
group of violinists than among control subjects. The
clinical features more commonly detected were para-
functional habits, TMJ sounds, and pain in maximum

mouth opening. However, there was no correlation
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between the number of hours practiced weekly or the
years of professional experience and the occurrence of
signs and symptoms of TMD in this group of violinists.
Most were unaware of the relationship between TMD
and playing of the violin.
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