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Assessment of the prevalence of
temporomandibular joint
disorder among vocalists and
musicians using a questionnaire

study

Jaishankar HP!, Karthikeya Patil*, Sanjay CJ!, Shiny A3,
Sharath N3, Barsha Bharadwaj?’

ABSTRACT

Objective: To evaluate the risk for symptoms of temporomandibular joint
disorders (TMD) prevalent among the vocalists and musicians in Indian
population. Materials and Methods: A total of 367 musicians filled an online
questionnaire to participate in the study, 9 of whom were excluded. Results:
The prevalence of TM] pain was highest among the wind instrument players
(50.8%) followed by the violinists (28.6%). The musicians who noticed joint
sounds were highest among the wind instrumentalists (68.3%). Incidence of
difficulty in mouth opening was more in wind instrumentalists (41.3%) and
violinists (23.2%). The participants who reported having jaw, cheek, temple or
headache pain was highest (68.3%) among players of wind instruments. The
number of participants who reported to be suffering from pain in the shoulder
or neck region was predominant in wind instrumentalists (73%). Conclusion:
The results imply that playing musical instruments increases the possibility of

developing TMD, with wind instrumentalists being at a higher risk.

Keywords: Musicians, Questionnaire survey, Temporomandibular disorders

1. INTRODUCTION

Music provides huge pleasure to those who listen and a great lot of pleasure
to those who practice it. It is also thought to decrease stress since it allows a
wide spectrum of emotions to be expressed solely through music. Music
appears to have become inextricably linked to people's lives in today's globe.
There's music for every occasion, whether it is a wedding or a funeral, a movie
or an Annual Day programme, joyous or sad.

A professional musician or vocalist develops their skills from an early age,
spending hours together perfecting their skills (Amorim and Jorge, 2016). Pain
in the joint, difficulty in opening the mouth, jaw deviation while opening and
joint sounds, as well as pain in and around the joint, are all signs of

temporomandibular dysfunction. Other symptoms include ear pain, tinnitus,

1o0f8



MEDICAL SCIENCE | ANALYSIS ARTICLE

headaches, neck pain and hearing loss (Attallah et al., 2017).

During long practice sessions, vocalists tend to use their masticatory muscles very frequently, which might put some pressure
on the TMJ. TMD symptoms can be caused by increasing the length of practice sessions over time. Frequent pressure on muscles of
mastication is directly proportional to the length of practice session. Violins, for example, necessitate the support of the shoulder
and mandible, which exerts pressure on the TMJ. Other wind instruments tend to strain the masticatory muscles (Amorim and
Jorge, 2016).

Several researches have been undertaken among the musicians in different populations. Very few studies have found the
association of TMD among the wind instrumentalists while there is sufficient evidence of TMD associated among the violinists
(Van-Selms et al., 2017). In other studies, guitarists were found to be suffering from musculoskeletal disorders (Dhrithi et al., 2013).
The assessment of the association of the musician’s posture during practice with the musculoskeletal disorders or TMD was
conducted in our study.

This research will aid in determining the extent to which musicians and vocalists are affected by TM] problems. As a result, a
path has been paved for raising awareness, counseling and treating the symptoms early. Therefore, the aim of the current study was
to assess the risk for symptoms of TMD prevalent among the vocalists and musicians in the Indian population.

2. MATERIALS AND METHODS

Data collection procedure Type & duration of study
Questionnaire study, duration 1 year from May 2021 to May 2022.

Study setting & source of data

An online questionnaire was sent via Microsoft form to the musicians and vocalists in India.

Validation on the questionnaire
The questions framed were read by the staff in our department and was sent to the psychometrician for validation.

Inclusion criteria
Musicians and vocalists

Patients willing for participation

Exclusion criteria
Patients with any systemic bone disease affecting the joint

Congenital or hereditary disorders

Withdrawal criteria
Subjects not willing to give their consent for the participation

Incomplete filled form

Sampling procedure

Convenience sampling

Statistical analysis
The data was analyzed with the Statistical Package for Social Sciences (SPSS 22.0). The study used Descriptive (Frequency and

percentage) and inferential statistics (Pearson Chi-Square test) to determine the statistical significance in the responses.

3. RESULTS

The results from the questionnaire study revealed a wide range of outcomes for each group of musicians. The musicians were found
to have various symptoms of musculoskeletal disorders of head and neck. A total of 367 musicians took part in the study by filling
an online questionnaire out of which 9 participants were excluded who was suffering from bone diseases affecting joints. Out of 358
musicians, in the descending order, 78 were vocalists, 63 played wind instruments, 60 played Guitar, 58 played Piano/keys, 56
played violins and 43 played percussion/drums. They had been practicing for a wide range of years. Among the participants, 33.3%
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of the wind instrument players had an experience of 15-20 years and 35.7% of the violin players had been practicing for 10-15 years.

30% of the guitarists had been practicing for more than 20 years (Figure 1).
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Figure 1 Years of experience among various musicians

The 358 musicians were segregated into two groups, Group 1 playing instruments that does not involve the muscles of
mastication or the mouth (guitar, percussion, piano/keys, violin) and Group 2 that do (wind instruments and vocalists). 217
participants were in Group 1 category and 141 in Group 2. In Group 1, 39.1% (42) of the musicians had joint sounds out of which
19.35% (85) were known to have pain in TMJ. Out of 141 musicians in Group 2, 51% (72) had joint sounds out of which 30.45% (43)
suffered from TM]J pain. In Group 1, 39.6% (86) of the musicians suffered from pain around jaw, cheeks, temple or had headaches
and 55.3% (78) of the musicians suffered from pain in the neck or shoulders. In Group 2, 44.6% (63) of the musicians suffered from
pain around jaw, cheeks, temple or had headaches and 52.4% (74) of the musicians suffered from pain in the shoulder or neck

region (Table 1).

Table 1 Symptoms of musculoskeletal disorders in Group 1 (musicians playing instruments that do not require the use of the
mouth or the masticatory muscles) and Group 2 (musicians playing instruments that require the use of the mouth or the

masticatory muscles) (n=358)

Symptoms Group 1 Group 2
TM]J pain 42 (19.35%) 43 (30.49%)
TMJ sounds 85 (39.1%) 72 (51%)
Pain around your jaw, cheeks,

86 (39.6%) 63 (44.6%)
temple or had headaches
Pain in your neck or shoulder? 78 (55.3%) 74 (52.4%)

Pain in TM]J was predominant among the wind instrument players (50.8%) followed by the violin players (28.6%) while it was
least among the piano/keys players. The musicians who noticed joint sounds on opening and closing the jaws were highest among
the wind instrument players (68.3%) followed by violin (44.6%) and percussion/drums players (44.2%) and least among the
guitarists (28.3%). Incidence of difficulty in mouth opening was more in wind instrument (41.3%) and violin players 23.2%) (Table
2).

Questions to access the influence of posture on the TM] was included in the questionnaire. 92.1% of the wind instrument
players, 83.7% of the percussion/drums players, 78.6% of the guitarists, 58.6% of the pianists, 55% of the violinists and 47.4% of the
vocalists practiced in the sitting posture (Table 3). The number of subjects who reported to suffer from pain around the jaw, cheeks,
temple or headaches was highest among the wind instrument players (68.3%).

The number of musicians, who reported to be suffering from pain in the shoulder or neck region, in the decreasing order, were
73% of the wind instrumentalists, 60.7% of the violinists, 56.7% of the guitarists, 55.8% percussion/drummers, 55.2% of the
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pianist/keyboard players and 35.9% of the vocalists (Table 4). The percentage of musicians who practiced with their hands at the
shoulder level was highest among the violinists, vocalists followed by the wind instrumentalists (Figure 2).

Table 2 Symptoms of temporomandibular joint disorder among different musicians

Have you ever

Have you ever Have you ever ; Have you ever
. ) experienced any
had painin the | noticed sounds o . stopped
. . . difficulty while .
Instrument type joint around while opening or performing due to

opening your

your ear? closing your jaw? pain in the joint?
mouth?
Yes No Yes No Yes No Yes No
) 12 48 17 43 10 50 7 53
Guitar
20.0% 80.0% | 28.3% | 71.7% 16.7% | 83.3% 8.9% 91.1%
. 8 35 19 24 9 34 0 43
Percussion/drums
18.6% 81.4% | 44.2% | 55.8% 20.9% | 79.1% 0.0% 100.0%
) 6 52 24 34 6 52 6 52
Piano/keys
10.3% 89.7% | 41.4% | 58.6% 10.3% | 89.7% 10.3% | 89.7%
L 16 40 25 31 13 43 12 44
Violin
28.6% 71.4% | 44.6% | 55.4% 23.2% | 76.8% 233% | 76.7%
12 48 29 49 6 72 5 73
Vocals
20.0% 80.0% | 37.2% | 62.8% 7.7% 92.3% 6.4% 93.6%
32 31 43 20 26 37 12 51
Wind Instrument
50.8% 492% | 68.3% | 31.7% 41.3% | 58.7% 19.0% | 81.0%

Chi-Square test

Value 37.028 22675 29.838 19.435
Df 5 5 5 5
Asymp. Sig. (2-sided) | .000 000 000 002

Table 3 Body posture in various musicians

What is your usual

body posture
Instrument type ; .
during practice?

Sitting | Standing
) 46 14
Guitar
78.6% 21.4%
. 36 7
Percussion/drums
83.7% 16.3%
) 34 24
Piano/keys
58.6% 41.4%
31 25
Violin
55.0% 45.0%
37 41
Vocals
47 4% 52.6%
58 5
Wind Instrument
92.1% 7.9%

Chi-Square test

Value 46.356
Df 5
Asymp. Sig. (2-sided) .000
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Table 4 Muscle pain in the head, neck and shoulder region among musicians

Have you had
Have you ever .
; pain around
experienced .
. your jaw,
pain in your
Instrument type cheeks and
neck or
temple or had
shoulder?
headaches?
Yes No Yes No
. 34 26 17 43
Guitar
56.7% | 43.3% | 28.3% | 71.7%
. 24 19 20 23
Percussion/drums
55.8% | 44.2% | 46.5% | 53.5%
) 32 26 29 29
Piano/keys
55.2% | 44.8% | 50.0% | 50.0%
34 22 20 36
Violin
60.7% | 39.3% | 35.7% | 64.3%
28 50 35 43
Vocals
35.9% | 64.1% | 449% | 55.1%
46 17 43 20
Wind Instrument
73.0% | 27.0% | 68.3% | 31.7%
Pearson Chi-Square test
Value 20.593 22912
Df 5 5
Asymp. Sig. (2-sided) | .001 .000
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Guitar Percussion Piano/keys Violin Vocals Wind
Instrument

Frequency
= (] w
o o Q (=]

o

Instruments practiced

Figure 2 Arm position while practicing various instruments

4. DISCUSSION

Musculoskeletal disorders and TMD are frequently associated with musicians when compared with other medical ailments
(Cavalcanti et al., 2017). The study added to the evidence of the same. The Wind instrumentalists and violinists were more affected
with TMD than the others. Playing wind instrument in India can be more of an occupation than a hobby. It is an important
instrument in most of the Indian weddings and festivals. The practice of playing also gets passed on from generations. The long-
term practice of violin and wind instrument can result in craniomandibular dysfunction (Gtowacka et al., 2014). Our present study
was in line with this. Since most of the affected wind instrument players had been practicing for a period of 10 to 20 years and even

more.
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In our study, 70 (19.6%) of the musicians complained of difficulty in mouth opening out of which 43 of them had TMJ pain.
Twenty-seven of them had difficulty in mouth opening without TM] pain. Pampel et al.,, (2014) in his study, found that, on
palpation the tenderness of the masseter muscle was predominant among the wind instrument players which were comparatively
higher when compared with other TMD-patients.

Santos Silva et al., (2021) in their study stated the risk factors for developing TMD in the wind instrument players could be
previously existing TM] pain, pressure exerted by the mouthpiece and increased mandibular protrusion. The attempt to bring the
lips in contact with the mouthpiece brings the mandible forward leading to a non-physiological position of the mandible causing
TMD. Nishiyama and Tsuchida, (2016) in their study stated that the pressure from the mouthpiece to be one of the risk factors in the
development of TMD.

In the present study done in India, the incidence of TM] pain was highest among the wind instrument players (50.8%) followed
by the violinists (28.6%). A systemic review and meta-analysis done in different countries on 13 related articles showed almost
similar prevalence of TMD in string instrument players (53.9%) and wind instrument players (52.8%) (Campos et al., 2021). The
reason for the difference could be the culture and population of the study group.

The current study showed lower incidence of TM] pain in the vocalists (20%) compared to violin and wind instrument players.
Van-Selms et al.,, (2019) in their study 21.9% of the vocalists reported to have TM] pain. They concluded that there was no
association between TM] sounds and TMD. This was in line with the current study.

In the current study, practicing in the sitting posture was predominantly noticed among the guitarists and wind instrument
players and many of the vocalists were found to practice in the standing posture. Among those who practice in the sitting posture,
60 (16.34%) participants had TM] pain and 142 (38.69%) had shoulder or neck pain. Among those who practice in the standing
posture, 25 (6.8%) participants had TM] pain and 56 (15.25%) had pain in neck and shoulders. Pain in shoulder and neck was
predominantly noticed among the wind instrumentalists (73%), violinists (60.7%) and guitarists (56.7%). Therefore, pain in shoulder
and neck was more prevalent in the musicians who practice in the sitting posture.

On practicing in the sitting posture, there is a tendency to lean forward with extended shoulders, which puts strain on the neck
and back. If this posture is persisted, more strain is added, which frequently causes neck pain (Dhrithi et al., 2013). Practicing
instruments by placing them between the lower jaw and the shoulder may strain the orofacial musculoskeletal system, potentially
leading to TMD or aggravating a pre-existing TMD (Attallah et al., 2017). By using the chin to stabilize the instrument, violin
players apply pressure to the chinrest and mandible, causing mechanical stress to the TM] (Kovero et al, 1997).

In the current study, arm position varied while playing different instruments. Neck and shoulder pain was predominant in the
musicians who practiced with a raised arm position than in those who played with the arm in a relaxed position except for the
vocalists. This was most likely due to the posture used while playing. Most of the vocalists in our study practiced standing with
elevated arm which is probably due to the holding of the microphone. When musicians who play instruments that require a raised
arm position (violin and some of the wind instruments) and maintain poor posture can cause neck and shoulder pain.

Our results were in accordance with the results from the study by Jang et al., (2016) where when playing, the muscle pain
showed significant difference with arm position. Muscle pain was more common in the musicians who played with a raised arm
position compared to those who played with a relaxed arm position. It has been revealed that playing and practicing in
nonergonomic working conditions, activate and exacerbate TMD symptoms (Addey, 1992).

On observing the symptoms for TMD in the two groups (Table 1), both the groups presented with the symptoms of TMD. TM]
sounds and pain were more prevalent in Group 2 and shoulder or neck pain was predominant in group 1. In group 2, the wind
instrumentalists were the most affected. Overloading the muscles of mastication during the extensive practice sessions for long
period of time can lead to the symptoms of TMD (Zimmers and Gobetti, 1994; Steinmetz et al., 2014). In group 1, the most affected
group was found to be violinists.

Furthermore, anxiety while performing and high stress level can be the cause or aggravate a wide range of serious health issues
in musicians, including musculoskeletal disorders (Jacukowicz, 2016). Several studies have shown an association between headache
and pain in the neck, shoulder and TMDs (Goncalves et al., 2011; Ashina et al., 2015).

According to the findings by Van-Selms et al., (2020), TM]J pain was experienced in 18.3% of the instrumentalists, 52.5%
experienced pain in shoulder and neck and 42.5% experienced headache. Among the symptomatic complaints, TM] sounds were
noticed in 18.3% of the musicians, 7.1% reported jaw lock on mouth opening and only 2.4% had a catch or jaw lock on closing. They
concluded that TMJ pain was related to practicing a woodwind instrument, while neck and shoulder pain appeared to be related to

playing the violin or viola.
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Limitations

Musicians who play multiple instruments were not considered in order to assess and categorize the instruments that elicit TMD

symptoms and those that do not.

5. CONCLUSION

The results imply that playing musical instruments with long hours increases the possibility of developing one or other symptoms

of TMD of which wind instrumentalists were the most affected followed by violinists. Practicing in sitting posture can cause

musculoskeletal disorders of head and neck. Further studies with clinical and radiographic examination are needed to access the

further changes in TM].
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