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Abstract: Musicians, specifically violinists, may experience pain or loss of function as a result of poor playing hygiene, environ-
mental factors, and insufficient guidance from teachers, parents, conductors, and physicians. The causal occurrence of these 
pathologies and the efficacy of general treatment, along with referral to other specialists for adjunct therapies and rehabilitation, 
were examined in this literature review. A systematic PubMed search was conducted in May 2022 to gain insight into the current state 
of the published literature. Inclusion criteria were cross-sectional or comparative studies that address relevant pathologies among 
violinists by specialty. The search resulted in 25 cross-sectional, 5 comparative studies, and 1 case review including a total of 6010 
musicians, among them at least 920 violinists. Orthopedists, neurologists, dentists/orthodontists, dermatologists, and audiologists are 
most commonly consulted to treat violinists’ complaints. Other internists and various paramedical specialists can equally be affected 
and should be sensitive to the complaints of musicians. In conclusion, the field of performing arts medicine is extremely wide and 
requires multidisciplinary specialist attention. The studies chosen highlight that violinists may suffer great discomfort at the hands of 
their instrument and merit adequate guidance from physicians in order to be able to continue playing in a safe, ergonomic way. 
Keywords: performing arts medicine, string health, upper strings, musico-medical care, instrument-associated disease, musician- 
associated injuries, music pathology

Introduction
In his seminal piece, De morbis artificum diatriba, Italian physician Bernardino Ramazzini spoke in as early as 1713 of,

Workers in whom certain morbid affections gradually arise from some particular posture of the limbs or unnatural movements 
of the body called for while they work.1 

The ways in which this wisdom applies to musicians, specifically violinists, will be examined in this literature review.
There is a long-standing tradition of performing arts medicine in Germany that has set the standard for understanding two 

facets of our human experience that have the potential to enrich our lives: music and medicine. “Die Berufskrankheiten der 
Musiker” (Diseases of the musical profession) by German-Jewish neurologist Kurt Singer was translated and published in 
1932.2 His aim was to more closely examine the physical symptoms of musicians who, like those in other professional groups, 
had specific complaints associated with their playing. Carl Flesch,3 Friedrich A. Steinhausen and Wilhelm Trendelenburg are 
other notable figures in this field. Siegfried Kahle was one of the first physicians to examine violinists specifically in 
“Die Geigerkrankheit” (Fiddler’s disease).4 Former East Germany instated the “Betriebsambulatorium der Berliner 
Bühnen” in cooperation with the Charité University Hospital Berlin in 1975, an interdisciplinary organization that offered 
a range of medical assessments to musicians employed on Berlin’s stages. The string initiative, founded in 1978, is especially 
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noteworthy and was created to examine maladies specific to string instruments, offer psychological support, arrange 
appointments with specialists, and offer strategies for maintaining good playing hygiene/technique.5 This aim has been carried 
into the Federal Republic of Germany by the German Association for Music Physiology and Musicians’ Medicine (Deutsche 
Gesellschaft für Musikphysiologie und Musikermedizin, DGfMM) which publishes a monthly journal and is committed to 
supporting healthy playing.6 On an international level, the ICSOM (International Conference of Symphony and Orchestra 
Musicians) laid the foundation for studying pathologies among performing artists by publishing the results of a comprehensive 
survey of 2212 musicians in 1987 though it made no specific points that pertained to violin players.7

There are several pathologies that may arise specifically among violinists that have yet to be tallied comprehensively 
in a review of the current literature. In order to do so, an understanding of the instrument itself is necessary. The violin is 
a hollow, wooden, four-stringed instrument, which is played by placing the neck portion in the left hand and allowing the 
body to rest on the left shoulder. The chin is placed on its respective rest as shown in Figure 1.

The right hand holds the bow at the weighted bottom and pulls it across the strings horizontally. The bow evokes vibrations 
on the strings which resonate through the body of the instrument and serve to amplify the sound. Pitch is modulated by the 
placement of the left hand on the finger board. During childhood, the size of instruments varies as the player ages, adapting to 
their own growing limbs. Typically, a violin weighs around 500g, while bows range from 51–60g. Violin-playing requires an 
outer rotation of the left upper arm whilst holding the forearm in supination; the elbow joint should bend no less than 50°. 
Abduction in the frontal plane, anteversion in the sagittal plane and outer rotation are necessary to successfully play the violin.5 

Excellent control of the fine muscles of all fingers is equally important. While playing the instrument should be pain-free under 
physiological circumstances, there are some pathologies that may arise among those who play frequently and some pre- 
existing conditions that may predispose players to pain during playing. As stated above, there are numerous multidisciplinary 
organizations, within Germany alone, which have examined these issues over the course of the past several decades. As many 
of these organizations are not strictly medical, there has yet to be a conclusive tally of pathologies among violinists from 
a medical perspective. This literature review will attempt to answer the following questions:

1. What long-term effects may arise from playing the violin?
2. What pre-existing conditions make it difficult to play the violin?

The role of the physician and other specialists will be evaluated based on the current literature, in an attempt to uncover 
the nuances of interdisciplinary musico-medical care.

Materials and Methods
Inclusion and Exclusion Criteria
The data obtained in the studies analyzed in this literature review were among a human population of cross-sectional or 
comparative studies and include one case review. The data selected was published in English, German, Spanish or French 
and examined the potential occupational and recreational hazards of violin-playing. Individual case reports that showed 

Figure 1 The violin and its use. (A) Structure of the instrument (1, corpus; 2, fingerboard; 3, tuning pegs; 4, fine tuners; 5, bridge; 6, chinrest; 7, Tourte bow; 8, tip; 9, frog). (B) 
Physiological body posture and position of head, shoulders, arms, hands and fingers while playing the violin. The person in (B) has provided written informed consent for the image 
to be published.
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pathologies that had more homogeneously been recorded and analyzed elsewhere were excluded. Papers that suggested 
ergonomic alterations to prevent such pathologies from arising were not included though their central points were useful 
in considering questions answered in the discussion. In addition, studies were excluded if they were not accessible online 
or if they were correspondence letters that did not retrieve original data. Studies and case reports that spoke of violinists 
who had been injured in other contexts and thus suffered consequences in their playing were also not included.

Search Strategy
The following database was searched on May 15th, 2022: PubMed/NLM/NIH: 2243 hits, 169 potentially relevant, 30 
included. The following search strategy was used:

Violin OR violins OR violinist OR violin players OR high strings NOT violin spider NOT Thomson OR fiddle OR fiddler NOT 
violin making NOT fiddler crab NOT violin plot. 

A further filter was applied to limit search results to human subjects. Specifying the search to include terms such as 
“performing arts medicine” or “injury” was not necessary, seeing as the results were accurate enough to fully encompass 
the extent of the search. No limit for time was applied; results ranged from 1948 to 2022. 2243 papers were found in 
total, most of which could be eliminated by title only. 169 papers were considered for closer revision, 80 of which were 
specific enough to be examined based on their abstracts. 30 of these were cross-sectional studies or comparative studies 
and addressed this review’s central questions in a significant way. Additionally, three books were used to gain additional 
background and source material though only one of these contained a case report included in Table 1. A flowchart of the 
steps in our article search with the number of publications found and included in this review is shown in Figure 2.

Table 1 Overview of Included Studies

Author Study Design No. of 
Participants

No. of 
Violinists

Violin-Related Problem

Musculoskeletal Problems

Kaufman-Cohen 
et al8

Cross-sectional 
study

61 39 strings 58% upper extremity, 55% shoulder, 49% lower back, 42% upper 
back, 39% neck pain; 12% ended career

Kok et al9 Cross-sectional 

study

20 20 50% heightened muscle activity and co-contraction

Lahme et al10 Cross-sectional 

study

22 22 upper strings Pain and paresthesia in upper extremities

Leaver et al11 Cross-sectional 

study

243 151 strings Elevated shoulder, pain in upper extremity, OR 1.0

Lima et al12 Cross-sectional 

study

18 18 78% muscular pain, 33% multiple complaints, 28% tendinitis in 

the upper extremity

Nyman et al13 Cross-sectional 

study

235 77 (>3h elevated 

above the 90° 

plane)

35% neck/shoulder pain

Ranelli et al14 Cross-sectional 

study

731 135 83.7% of upper strings PRMD in upper extremity; OR 2.13 for 

lifetime PRMD, OR 1.62 monthly, OR 1.94 total, p<0.041

Savino et al15 Cross-sectional 

study

12 12 83% upper body, 33% lower body, 17% jaw, 66% asymmetry, 66% 

lumbar hyperlordosis

Siemon et al16 Cross-sectional 

study

83 49 high strings Neck and rotator cuff pain

(Continued)
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Table 1 (Continued). 

Author Study Design No. of 
Participants

No. of 
Violinists

Violin-Related Problem

Steinmetz et al17 Cross-sectional 
study

408 229 strings More than five frequent pain regions

Tawde et al18 Comparative study 60 30 Scapular dyskinesia

Van Selms et al19 Cross-sectional 

study

1470 276 high strings 62% pain in shoulder and neck, 45% headache, 20% 

temporomandibular pain

Vastamäki et al20 Cross-sectional 

study

590 176 More frequent neck pain, more intense hand pain than other 

instruments

Vilela et al21 Cross-sectional 

study

74 74 Right shoulder pain

Focal dystonia

Schuele et al22 Comparative study 21 15 Loss of control, involuntary finger movements (bowing: 5/18, 

fingering 16/18), abnormal posture

Wilson et al23 Case review 33 1 Finger splaying and discomfort after introduction of second 

instrument

Temporomandibular disorders

Kovero at al.24 Comparative study 62 31 Protrusion and laterotrusion correlating with playing time

Rodriguez et al25 Comparative study 90 41 More palpatory tenderness; pain in maximum mouth opening (p 
< 0.005), clicking or other unwarranted sounds (p < 0.005)

Dental medicine

Kovero et al26 Comparative study 48 24 Dominance of right face musculature, proclined incisors in upper 

+ lower jaw

Kovero et al27 Comparative study 52 16 No notable facial asymmetry; smaller total facial height

Masiulyte et al28 Cross-sectional 

study

167 52 viola + violin 62% crossbite with 1/3-2/3 overlap; 42.3% forward head posture, 

50% stress

Dermatological problems

Gambichler et al29 Self-reported 
survey

412 116 violinists/ 
violists

Various skin-related changes among 68.5%: callosities 29, contact 
dermatitis 13, fiddler’s neck 17 (15% of total), erosions 2

Onder et al30 Cross-sectional 
study

117 total, 97 
orchestral 

musicians

33 18% fiddler’s neck, 6% nickel allergy, 3% colophony allergy, 6% 
mechanical acne/pseudofolliculitis 3% localized alopecia, 12% 

hyperhidrosis

Hearing loss

Jansen et al31 Cross-sectional 
study

241 100 high strings Difference in TEOAE response

Kähäri et al32 Cross-sectional 
study

140 47 Increased sound exposition in left ear, altered hearing threshold 
compared to other instruments

Ostri et al33 Cross-sectional 
study

96 28 R/L difference in pure-tone threshold at 3kHz and 4kHz (p = 
0.01, p = 0.02); 10% overall prevalence of hearing disability

(Continued)
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Data Extraction and Study Quality Assessment
The studies and case review chosen were reviewed according to the inclusion and exclusion criteria enumerated above, as 
well as their novelty of presentation or unique individual data points that lent a deeper understanding of the respective 
pathophysiology they were observing. All research was performed in accordance with the Charité ethics committee’s 
regulations. Seeing as all of the studies chosen were of a comparative or cross-sectional nature and there were no clinical 
trials that involved the specific pursuit of treatment options, no inherent bias relating to conflicts of interest or sponsor-
ship is to be suspected.

Results
The systematic search on PubMed following the criteria listed above yielded 30 papers with 6010 subjects, containing at 
least 920 violinists. One case review including one violinist among 33 total participants was included from a print source. 
Table 1 shows the studies listed by symptoms in the medical specialties in which they present and sorted alphabetically, 
containing the relevant information pertaining to the study population and the study design. 25 cross-sectional and/or 
observational studies and five comparative studies were included, along with one case review. Some papers listed age, 
gender, and playing time in years as exclusion criteria.

Table 1 (Continued). 

Author Study Design No. of 
Participants

No. of 
Violinists

Violin-Related Problem

Schmidt et al34 Observational 
study

183 15 
(measurements)

Left ear decibel mean 89.8/90.9 1st/2nd*

Schmidt et al35 Observational 
study

223 Significantly elevated left ear hearing threshold (0.8dB, p < 0.01), 
L/R difference 1.4dB (95% CI 0.0–2.7)

Performance anxiety

Amorim et al36 Cross-sectional 

study

93 93 50% reported MPA with TMD; 95% CI, p < 0.001

Bourne et al37 Cross-sectional 

study

5 3 Severe emotional toll of playing-related pain

Abbreviations: CI, confidence interval; dB, decibel; kHz, kilohertz; MPA, musical performance anxiety; OR, odds ratio; PRMD, playing-related musculoskeletal disease; R/L, 
right/left; TEOAE, transient evoked otoacoustic emissions; TMD, temporomandibular disorders; *1st/2nd, first and second violin sections.

Figure 2 Schematic representation of selection process following PubMed search and print sources.
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Owing to the instrument’s architecture and playing method, there are pathologies that may arise for at least four 
distinct reasons: first, the places on the body on which contact is established or pressure is exerted by the placement of 
the instrument (neck, clavicle, jaw, and temporomandibular joint) or the strain of playing it (shoulder, elbow, and hand). 
Second, allergens that may be present in the body of the instrument, the bow, or the rosin; third, increased sound 
exposure over extended periods, and finally, practice conditions that lend themselves to poor physical and mental hygiene 
(eg, chairs, lighting, extended workload with insufficient breaks, fear of failure, excessive expectations with pressure 
from teachers, conductors or oneself). The specialty-dependent pathologies are briefly summarized below.

Orthopedics and Neurology
Playing-Related Musculoskeletal Disease (PRMD)
Playing-related muscular disease is perhaps one of the best recorded ailments afflicting violinists. Over time, fine, deliberate 
movements necessary to produce clean, resonant sound can cause painful cramping and chronic illness, which may result in 
discontinuing practice.5 14 studies were found including 4043 participants and 1322 violinists/high strings. The subjects of all 
14 studies complained of sustained muscular and joint pain, almost exclusively in the upper extremities.8–21 An Australian 
study on adolescents including 135 violinists reported a statistically significant lifetime OR of 2.13 of developing PRMD. 
Symptoms ranged from jaw, shoulder, elbow, wrist, and hand pain to measured spinal hyperlordosis, scapular dyskinesia, 
paresthesia and tendinitis.14 One study noted 12% of players being forced to quit as a result of pain or function-related issues.8 

Nearly all studies relayed players reporting of an improved playing experience after implementing more frequent breaks, 
mobility exercises, relaxation techniques and positive relationships with teachers.

Focal Dystonia
Focal dystonia is a pathology commonly affecting the hand that appears with a frequency of 1:3400 among the general 
population and 1:200 among violinists.38 Spahn et al define dystonia as an unwarranted, painless dyscoordination which 
manifests in curling or splaying of the fingers with compensatory stretching out of others. One of the hypotheses for this 
phenomenon is an increased activity of basal ganglia with defective lateral inhibition on spinal and cortical levels. Focal 
dystonia is limited to a specific motor context and leads to a worsening of playing quality, never appearing while the performer 
is at rest. If dystonia persists over long periods of time, the performer may be forced to end their career.39 One study and one 
case review that examined focal dystonia in musicians considered violinists. Wilson et al reported the case of a conservatory 
student whose primary instrument was the violin in a cohort of 33 students total. She began to play her secondary instrument 
(piano) at a high frequency to achieve improvement quickly and observed fine muscle fiber deterioration and difficulty and 
pain in her violin practice. It is also relevant to distinguish between bowing arm and fingering arm dystonia, the former usually 
resulting in more serious ramifications.23 Schuele et al observed this in a cross-sectional study with 15 violinists. Contrary to 
Spahn et al’s definition, Schuele observed difficulties performing other activities like writing in 24% of participants. Dystonic 
symptoms occurred in the fingering hand in 76% of participants, while only 24% noticed dystonia in the bowing arm and on 
average this pathology arose several years later. EMGs of four patients showed signs of neural impingement of the median, 
ulnar and some segments of the radial nerve which may explain the pain. 62% of performers altered career paths to 
accommodate for their loss of movement and/or pain, including all five participants who suffered from bow arm 
dystonia.22 Figure 3 shows the dyscoordination of bowing arm and fingering arm dystonia in a violinist presenting at our 
Berlin Center for Musicians Medicine.

Dental Medicine and Orthodontics
Cranial Bone Development
Players that begin to study the violin seriously from a young age may observe changes in the development of their facial 
structures. Three studies described this phenomenon. A Lithuanian study found a crossbite in 62% of participants, and 
42% with a forward-leaning head position.28 Kovero et al studied cranial bone development among musicians in two 
studies and observed a dominance of musculature on the right side of the face and more proclined incisors in the upper 
and lower jaws among a younger cohort (range 11–18 years of age), while the older group (22–58 years of age) showed 
no notable facial asymmetry but a smaller total facial height.26,27
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Temporomandibular Disorders (TMD)
Temporomandibular disorders can occur among members of any professional group and describe a disharmonious 
articulation of the temporomandibular joints that usually attach the temporal bone to the mandible. TMD can cause 
clicking of the jaw while speaking or chewing and may cause discomfort upon movement, headaches, palpatory 
tenderness or deflection in a specific direction.24 Two studies could be identified that addressed this pathology. In 
a comparative paper of adolescents, Kovero et al observed that weekly playing hours correlated with some form of TMD 
and noted more palpatory tenderness, more clicking, and more painful mandibular movements in students with TMD 
compared to controls.40 Rodriguez et al also observed pain in maximum mouth opening, clicking, or other unwarranted 
sounds and even statistical significance for nail-biting, which the authors describe as a “parafunctional habit”.25

Audiology
Hearing loss is a pathology afflicting many orchestral musicians to varying degrees. Violin players may be especially at 
risk for developing left-ear hearing impairment, seeing as the instrument is played on the left shoulder and thus sound 
finds its shortest path here.32 First violinists have the benefit of sitting at the edge of the orchestra, with distance 
separating them from those seated within the brass section. The sounds they hear most loudly are merely those of their 
own section, while second violinists are submerged not only between the first violin and viola section but may border 
flutes, piano, harpists and percussion in addition.35 Five studies were identified that more closely evaluated the impact of 
high sound exposure over time on the violinist’s ear. Kahäri et al identified an altered hearing threshold, especially in the 
left ear, as a result of more proximal sound exposure.32 Similar results were found by four studies.31,33–35 Schmidt et al, 
specifically, observed that the left-ear sound pressure level peaks with a higher dB mean than other strings.34 Ostri et al 
observed an overall hearing disability of 10% among violinists.33 Figure 4 shows the inner ear hearing loss at the left side 
in a violinist presenting at our Berlin Center for Musicians Medicine.

Dermatology and Allergology
The violin is held in the crook of the neck, supported between the left shoulder and left side of the mandible. During 
prolonged practice sessions or performance, the constant pressure exerted against the neck in combination with friction 
may result in lesions. This phenomenon is more commonly known as “fiddler’s neck”. Myint et al argue that there should 
be two varying definitions, depending on the point in which the pressure focuses. They posit that fiddler’s neck “type 1” 

Figure 3 Patient example with bowing arm (upper row) and fingering arm dystonia (lower row). Initial playing with physiological position of fingers (A and D), followed by 
pathological dyscoordination: (B and E), stretching out of digitus minimus. (C) Cramping of right hand with increased pronation during intense playing (curling of index 
finger, splaying of ring finger, hyperextension of digitus minimus). (F) cramping of left hand during intense ring finger vibrato with large amplitude and high frequency 
(compensatory splaying of other fingers).
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is a submandibular form, while type 2 relates to a supraclavicular form.41 Two large cross-sectional studies could be 
identified that assessed fiddler’s neck and related forms of contact eczema in violinists.

Gambichler et al reported various skin-related changes in 68.5% of players with 15% of violinists/violists suffering 
from fiddler’s neck. One violinist reported a colophonium/resin allergy while many other callosities, contact dermatitis, 
and erosions.29 Onder et al found similar results (18% fiddler’s neck) in addition to a high frequency of allergic 
reactions.30 Morphology may vary from lichenification, pigmentation, and scaling, vesicular irritant contact dermatitis 
of fiddler’s neck type 1 to type 2, which more frequently displays allergic, pruritic contact dermatitis caused by the metal 

Figure 4 Sensorineural hearing loss at the left inner ear in a 20-year old professional violinist. History of 16 years of playing and > 20,000 cumulative practice hours (average 
3–5h/day). Above: Pure-tone audiometry with left-sided noise induced c5-dip (ie, 4 kHz loss) caused by asymmetric long-term exposure to higher loudness levels of own 
instrument. Below: Transitory evoked otoacoustic emissions (TEOAE) with corresponding evidence of damage to the outer hair cells.
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brackets attaching the chin rest to the violin. Figure 5 shows different appearances of fiddler’s neck type 1 in two 
violinists presenting at our Berlin Center for Musicians Medicine.

A violinist developed occupational asthma from unheated colophony with a decrease in FEV1 of 30% within the first 
60 minutes.42 Allergies may include nickel sulfate, cobalt chloride, colophonium, formaldehyde, and shavings of ebony 
wood. Violin varnish containing propolis has been shown to provoke a reaction in some.43 Other patients have shown 
allergies to rosewood, abietic acid, turpentine, carbamate, para-phenylenediamine, balsam of Peru,44 chlorineacetamide 
and rubber.39 Changing the strings45 or playing with synthetic strings,46 implementing a chin rest, surgical tape, a cloth, 
applying desonide 0.05%47 or other topical steroids,43 calamine, cetirizine, or even excision may be treatment options, 
depending on the specific pathophysiology.

Psyche
While psychosomatic medicine and musical psychology are specialties unto themselves, it seems pertinent to mention, at 
least briefly, the psychological aspect of being a professional musician. Musical performance anxiety (MPA) is 
a phenomenon observed frequently among musicians though it is seldom spoken about as a serious medical diagnosis 
that requires specialist attention. Both the Karasek demand-control model, as well as the Yerkes-Dodson-curve may help 
to delineate a healthy relationship between expectation and output. Astoundingly, a musician may become unable to 
perform without a basal, self-imposed, unphysiological strain over time.39 Two studies were found that evaluated this 
intersection. Amorim et al found a significant correlation between temporomandibular disorders and performance anxiety 
among violinists in Portugal, so that physical ailment may manifest as psychological or vice versa.36 Bourne et al 
observed a vicious cycle in orchestral musicians: pain was exacerbated by overpracticing and constant comparison to 
others and pressure imposed by conductors, while players were so plagued by pain that it became impossible to focus on 
the music. Recreational activities were no longer enjoyable for fear of injury. Players expressed a desire for more open 
dialogue on such issues.37

Other Specialties
While the results tallied in Table 1 have most commonly been the subject of research, there are case reports from many 
other specialties that warrant mention. Ophthalmologists may encounter violinists with presbyopia or cataracts and those 
struggling to accommodate between the distance to conductor and their music stand.39 There are many further aspects of 
neurology, ie, carpal tunnel syndrome, fingertip anaesthesia, and bowing tremors to name a few.48 Some of these are 
mentioned in other papers relating to PRMD and focal dystonia though none choose to focus on them specifically. 

Figure 5 Variable manifestations of fiddler’s neck type 1 caused by mechanical pressure and shear stress on the submandibular skin. Upper row: secondary flat darkening of 
a patch of skin due to hyperpigmentation in a male violinist. Lower row: more erythematous and prominent finding with eczematous, papular and scaly thickening of the skin 
due to lichenification in a female violinist.
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Patients with rheumatoid arthritis may struggle with learning the instrument though no studies have been performed to 
examine whether or not they should be deterred from learning how to play.39

Discussion
After having evaluated these studies, violin-specific pathologies could be identified in several specialties. While these 
studies did not directly advise nor deter subjects from pursuing a career in violin, there are sources that have found some 
pathologies that may be unadvisable. The exact process of when and to what extent specialists of other medical and 
paramedical disciplines should be consulted for co-treatment or rehabilitation has also not been sufficiently described in 
the published literature.

Improvement by Field
Physicians of many different specialties may be responsible for the specific care for violinists – violinists may not know 
whom to address for help or what the origin of their complaints is. Doctors may not feel responsible, as violinists may 
experience multiple complaints simultaneously. In our experience, it is advisable in these cases to introduce multi- 
disciplinary treatment specialists (eg, physiotherapists, osteopaths, and psychologists) as early as possible to prevent 
chronification. The benefits of multidisciplinary approaches in healthcare are widely documented and include but are not 
limited to, better access to health information, shorter time from diagnosis to treatment, improved treatment and quality 
care, higher patient satisfaction, and better overall outcomes.49–51

There are several questions that remain to be answered, one of the most central being if it is possible to predict 
whether or not someone may develop a pathology over time. Considering the data tallied here, more cross-sectional and 
comparative studies would be required in different populations, preferably taking into account gender, age, playing time, 
and overall health, in order to make proper assessments. While this literature review is by no means the first to observe 
that a violinist may experience different types of pain as a result of playing, it is important to underline that performing 
arts medicine is a broad field that encompasses the expertise of many different kinds of specialists. The complaints raised 
by players and recorded in the studies tallied here may be aided by simple changes to the playing and practice regimen.

Some attempts have already been made to mitigate violinists’ complaints:
In orthopedics, correct posture is the key component for good playing hygiene. Bearing this in mind, Günter Heidrich 

designed an ergonomically modified orchestra chair in as early as 1978 in cooperation with the Charité University in 
Berlin, Germany, that would lend support especially to the lumbar and sacral spine and would enable upright posture 
without additional muscle work from the player.5 Though this chair never successfully made it into practicing rooms, 
something like it would potentially solve many of the PRMD-related complaints violinists may experience. Other 
practices and prevention strategies such as frequent breaks, progressive muscle relaxation, Alexander Technique, 
osteopathy, warmth and/or cold seem feasible for musicians to perform regularly, especially if emphasized within the 
community and by private teachers. Focal dystonia will be able to be more successfully remedied when its pathophy-
siology has been more fully understood. Neurological experts such as Eckart Altenmüller and Mark Hallett have 
championed the use of Botox treatments, among other things in patients with bowing tremors and have observed great 
success.52,53 Above all, adequate rest must be implemented into practice regimes and orchestral rehearsals.

Hearing loss poses complications for musicians as they age. The margin by which hearing worsens compared to 
presbycusis in non-musicians would need to be explored specifically. Seeing as blocking sound completely would be 
counter-productive in an orchestra setting, something like selectively filtering earbuds in different frequency ranges 
would need to be implemented, as tested by a Polish study.54

One of the most vital preventative measures in avoiding the occurrence of fiddler’s neck is proper education. Teachers 
should make a point of finding chin and shoulder rests fitted to the player, test for allergens in the instrument and 
accessories should symptoms arise, and emphasize the importance of ample rest during intensive practice periods. The 
study did not explore the concept of fiddler’s neck as a symbol of diligent practice and a source of pride - a notion which 
pervades much of the playing world. This would need to be dismantled in order to achieve a healthy working 
environment.55
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There have also been some efforts to alleviate discomfort caused by temporomandibular disjunction, most notably 
oral splints.56 These could prove useful in preventing crossbites and manifestations of TMD. It seems prudent to add, 
however, that if a young person spends so much time with an instrument that their cranial bone development is impacted, 
it may be a sign to invest fewer hours or speak with parents, who are often responsible for mandating them.

Finally, as stated at the beginning, the psychological components of professional musicianship warrant much research 
of their own. More than likely, stress experienced before or during a performance is not merely a fear of playing the 
wrong tones, but an interwoven tapestry of self-doubt, the expectations of others, competition with fellow players, and 
future opportunities. The Freiburg Model was created by physicians at the University of Freiburg, Germany, to help 
individuals develop grounding practices for high-stress performance situations. The key to dismantling fear may be 
breaking it down into preparation, performance and assessment.39 Other frameworks have been suggested more recently 
in order to nip pathologies in the bud. One suggests evaluating the player’s individual medical history, observing their 
everyday playing posture by standardized assessment or video analysis and tracking their overall playing habits in 
a practice versus a performance setting. Implementing warm-ups and other ergonomic habits, as well as educating all 
musicians on the importance of looking after their health, may be able to affect the necessary paradigm shift.57

There are other pre-existing conditions not touched upon by these studies, which may make playing difficult and 
would require a review of their own. Any medical specialist should make a point of evaluating the health of their patients 
in a holistic way, taking into account the myriad physical and mental strains imposed on such high-performance 
musicians by the nature of their profession.

Limitations of This Review
The field of performing arts medicine is extremely broad and constantly developing in new directions. Focusing on even one 
instrument heralds a multitude of search results that could have been explored far more in detail barring the word count of this 
brief review. There are specialties outside those mentioned that may be relevant. This review could only encompass 
information published in the studies found – there are simply many areas that have not yet been the subject of research and 
there may very well be relevant studies that the search strategy was simply not sensitive enough to find. At least one study cited 
a potential selection bias owing to the musicians’ fears of suffering consequences at reporting their physical complaints or 
comments on their experiences at work.37 Cross-sectional studies may be insufficient to accurately understand the scope of 
these pathologies seeing as they represent a singular point of measurement at one point in time. However, some of the 
questionnaires answered by participants did include questions such as, “Have you experienced pain while playing your 
instrument in the past?” vs “Have you experienced pain in the past 12 months?”.11 Similarly, comparative studies, like those 
chosen here, also rely on observations and comparisons where correlation may not equal causation. These limitations were 
considered upon selection but were deemed an inconsequential hurdle to extracting valid data in the studies listed in Table 1.

Conclusion
To conclude, violin players may be afflicted by many pathologies owing to both their playing habits and the environ-
ments in which they perform. Orthopedists, neurologists, dentists and orthodontists, dermatologists, audiologists, 
psychosomatic physicians, and psychologists may treat violinists more frequently than other groups. Players with pre- 
existing conditions in any of these fields may find difficulties in playing. Involving specialists from a plethora of medical 
and paramedical backgrounds can not only enrich the treatments offered but may also show improved patient health and 
satisfaction overall.

Players may not always take their medics’ advice and choose to continue practicing despite pain; not every physician 
can be a violinist and understand the keen passion for an instrument. Sensitivity, care, and time are required among 
physicians, teachers, and conductors to ensure the health of musicians in their playing, as their instruments often 
accompany them throughout the course of their lives – it would be prudent to prevent pain and discomfort from being 
unwanted passengers on this journey.

To strengthen the health of string players, the education of all students in music physiology should be a fundamental part of 
their training, in addition to the prevention of playing-related diseases. Medical and paramedical professionals recognizing 
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performing arts medicine as a form of occupational medicine are a crucial step toward developing the sensitivity to track 
epidemiological trends in this group, in order to better recognize and treat pathologies in the future.
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