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Abstract

Musician’s Focal Dystonia (MFD) is a task-specific, neurological movement disorder affecting highly
skilled musicians which disrupts the fine motor control of the movements necessary for playing an
instrument. The understanding of the pathophysiology and aetiology is limited, resulting in the lack of
reliable treatment strategies; therefore, full recovery is extremely rare.

The multifactorial origins of the condition are acknowledged, yet the bulk of the research is
conducted from a medical perspective, focusing on maladaptive neuroplasticity and the genetic setup
of the sufferers. Following the initiative of more recent research which broadened the scope of the
investigations, this thesis explores the condition from a holistic perspective, including psychosocial,
psychological, and behavioural factors. To reach this goal, a large-scale mixed-method research study
was planned with three distinct stages and methodologies which allowed the triangulation of the
findings. The first, exploratory Grounded Theory interview study collected the life stories of 15
musicians affected by the disorder to identify potential risk factors. These findings informed the
interview schedule of the second qualitative study, which was conducted with 14 practitioners who
frequently work with musicians with MFD. This still subjective qualitative data provided information
about a large in-direct sample, and insights into the ongoing treatment strategies. The identified risk
factors then were tested in a quasi-experimental questionnaire study, comparing musicians with and
without MFD.

The triangulated findings indicate the musicians who were later affected by MFD had
maladaptive psychological traits and cognitive strategies, exercised negative health and practice
behaviours, and experienced traumatic events prior to the onset of the condition. Moreover, it was
concluded that many seemingly individual maladaptive characteristics were prompted or aggravated
by the social context, especially the educational and work environments. Implications for treatment
approaches and preventative strategies and suggestions for further research are discussed in the final

chapters of the work.



Declaration and publications:

| declare that this thesis is a presentation of original work, and | am the sole author. This
work has not previously been presented for an award at this, or any other, University. All

sources are acknowledged as references.

Three of the four studies presented in this thesis were published.
Study 1. (Chapter 4.) is the continuation of my dissertation submitted in partial fulfilment of a
degree of Master of Science at the Royal College of Music. The data collection was reopened

during my PhD and the results were published:

Détari, A., Clark, T., & Egermann, H. (2022). Musician's Focal Dystonia: a mere
neurological disorder? The role of non-organic factors in the onset of Musician's
Focal Dystonia: an exploratory Grounded Theory study. International Journal of
Music, Health, and Wellbeing, Spring/Summer 2022. ISSN 2515-981X. Available

online: https://www.musichealthandwellbeing.co.uk/ijmhwpublications

A part of the data obtained for Study 2. (Chapter 5.) is available at:

Détari, A., & Egermann, H. (2022). Musician’s Focal Dystonia — the practitioner’s
perspective on psychological, psychosocial, and behavioural risk factors and non-
motor symptoms. Medical Problems of Performing Artists, 37(3), 200-207.

https://doi.org/10.21091/mppa.2022.3023


https://www.musichealthandwellbeing.co.uk/ijmhwpublications

Study 3. (Chapter 7.) is available at:

Détari, A., & Egermann, H. (2022) Towards a holistic understanding of Musician’s Focal
Dystonia: Educational factors and mistake rumination contribute to the risk of
developing the disorder. Frontiers in Psychology, Article 2298.

doi:10.3389/fpsyg.2022.882966

Additional publications produced during the completion of the PhD:

Détari, A., Egermann, H., Bjerkeset, O., & Vaag, J. (2020). Psychosocial work environment
among musicians and in the general workforce in Norway. Frontiers in Psychology,

1315. https://doi.org/10.3389/fpsyg.2020.01315

Détari, A., & Nilssen, T. M. (2022). Exploring the Impact of the Somatic Method ‘Timani’
on performance quality, performance-related pain and injury, and self-efficacy in
music students in Norway: An intervention study. Frontiers in Psychology, 13,

834012. https://doi.org/10.3389/fpsyg.2022.834012



Acknowledgements

This thesis was submitted on the 12th anniversary of the onset of my Musician’s Focal
Dystonia, and the 8th anniversary of my first solo recital after recovering fully from the
disorder. In many religions and mythologies, the number 12 symbolises completion and in
this case, | resonate with this sentiment deeply. The trajectory from being a helpless sufferer
of an unknown "curse" to submitting a PhD thesis on the topic was a truly exceptional
journey and, in a way, it reached a conclusion. | feel grateful for my wonderful family and
friends who comforted and encouraged me when | needed it and applauded my successes.
I'm thankful for my wonderful flautist friend and teacher, Maté Palhegyi, whose

patience and observant eye helped me greatly to overcome my MFD symptoms. My best
friend, Sasan Amari-Amir inspired me to continue studying and fuelled my appreciation for
science. | was blessed with my tiny “lockdown family" during the long months of the global
COVID-19 pandemic, Mengchen Lang and Adam Koper: their fabulous company made me
feel understood and accepted. My dear friend, David Barrow was always open for a chat and
a long walk. The community and support of musician-researchers were invaluable; | was
inspired by the exchange of ideas with Akiko Trush, Julia Tom, Jan Kagarice, and Tina
Margareta Nilssen among many others.

And lastly, I could not have reached this point without my family, especially the
loving and trusting support of my mother. Not only did she believe in me when | could not,

but she also taught me how to believe in myself.



Table of Contents

ST OF FIQUIES .ttt bbbttt bbbt bbbt b e bbbt e st et bt nn s 9
(TS o B 1= o] 1S PO U TSP 10
Part I. Introduction, literature review, and methods ............ccccooiiiiniiiii e, 11
(O T o] (= gl I 1 oo [0 1 o] o ISR 11
1. 1. The health and well-being of professional MUSICIANS ...........ccooiiiiiiiin e 11

1. 2. OVEIVIEW OF the ThESIS .....eiiiiiiiiie e e bbbt 17
Chapter 2. LItErature FEVIBW........c.oiieie ettt ettt et aesteene e s e saesaeeneeneeneeenens 19
2. 1. Musician’s Focal Dystonia - The state 0f the art...........cocccviiiiiiiiiceee e 19

2. 2. The three-layered Model OF IMFD ........co.ooiiiiice et 29

2. 2. 1. Classification, pathophysiology, and the neurological model .............cccooeiiiiiiiniiiie, 31

2. 2. 2. Psychopathology and the neuropsychiatric MOdel ...........cocoeiiniiiniieee e 38

2. 2. 3. The hOIISTIC MOGET ..ottt naenes 45

2. 3. TrEAMENT SLIAIEGIES v riveiteeteriesestesteste st este st e st e e ee e e seeseeresteeteetestesbesbestestesbeee s ensesseeeneeseesesneanenrenrenrens 49

2. 3. 1. MEdiCal trEAIMENTS. ... .c.iivieiiteieie ettt bbbt 51

2. 3. 2. BEhaVioural thErapi€S .....ccueiueiiiieieieeee ettt sttt esa e e e e eneereanenrenes 54

2. 4 CONCIUSION ...ttt e bbbtk stttk bkt s b b s bbbt ettt et ettt bbb 56
ChapLer 3. IMBENOUS........eieiieiicie et ettt sttt ne e 60
3. 1. Epistemology and methodological apProaches ...........cceviveiriiinese e 60

3. 2. The mixed-method StUAY AESIGN .......coiiiiie e 63

3. 3. Analysis and traNGUIALION .........covoiiiiiee bbb e 65

3. 4. RESEAICNEN TETIEXIVITY ...e.veuiitiicee ettt 66

3. 5. Ethical CONSIABIALIONS. ... ...eitiieeieisteee ettt sttt st b ettt e e e e eseeneeneaneeresneanens 68

3. 5. 1. Respect of autonomy, privacy, and dignity of individuals, groups, and communities................ 70

3. 5. 2. SCIENTIFIC INTEQIILY ..o.vieeieiie ettt ettt b et et eb e e b e aneebeeeas 71

3. 5. 3. S0CHAl rESPONSIDITILY ..ot ettt ebe e 71

3. 5. 4. Maximising benefit and minimising NarmM..........c.cooiiiiiiiie s 71

3. 6. SUMMArY O the CRAPLET ......c.i i ettt ene 72
Part 1. EMPITICAl STUIES. ......ccueiiiiie ettt 73
Chapter 4. Study 1. - The musician’s Perspective ..............ccocovereiiiiriinineieeese e 73
O AN |1 LSS 73

4. 2. Methods and MALEITAIS........c..eiiieieeee ettt ettt e e reeneeneeneneas 73

4. 2. L. PAITICIPANTS ..ooeivitieiiteseteee ettt bbbkt b et b bbbt 74

4. 2. 2. Data collection and @NalYSIS ........cccoieiiiiie i et 76

4. 3 RESUITS ...ttt h bbb bbb R bR R E b et e Re Rt e e e Rt et e b e bt b e 76

4. 3. 1. The soCio-environMENtal TACTOIS .......coiiiiiiiiiecee e 77

4. 3. 2. PSYCNOIOGICAI TACTOIS ...ttt bbb e ettt be s 80

4. 3. 3. BENAVIOUIS ...c.eoiiieiie bbb bbbttt ettt 82

O I [N (3] (o] PSSO PRSI RRUPSPRSRN 83
O I I T T 1T 0PRSS 89

T O] Tod [U3 o] OSSOSO P PSR PRPRPRPRN 90
Chapter 5. Study 2.1 - The practitioner’s perspective ..............cccccevviieeieiie i sieeie s, 91
B L AIMIS ettt et ettt e e bbb R e SRt E e e R R R E e R e bR e bRt R ettt et renenbene 91

B, 2. IMBENOMS ... e b e bbbttt b e b 91
TR I = VT -V S 91

5. 2. 2. Procedure and @NAIYSIS .......c.erviiriiirieiieiieisteest ettt 94

ST TR =T (OSSR 94

5. 3. 1. SOCIAl ENVIFONMENT ......viiiiieiieeieieie ettt sttt et et e e seeneere e e enteneereanessenees 95

5. 3. 2. PSYCNOIOGICAI FACTOIS .......euiiviiiiiiici et 97

5. 3. 3. BENAVIOUIS ...ttt bbbttt st b et ettt st en e R e neen et e b b e 99

5. 4. DiSCUSSION @NA CONCIUSTON .....veviitiiiiieiteiieie sttt sttt st se ettt e e e eneereene e 101
Chapter 6. Study 2.2 - Insights about holistic treatment approaches .........c..ccccceevveevvireennn. 105
ST I AN |3 3OS 105



B. 2. IMBENOUS ...ttt bbb 105
TR R = Vg o = SRRSO 105

6. 2. 2. Procedure and @NAIYSIS .......coeivirieriereeieeieieeie et se ettt sttt et e e e e e ane s 105

TR TR =T (SRS 106
6. 3. 1. Learning environment, psychological support, and rapport ...........coceceveiereieneienensenseneeenens 107

6. 3. 2. SOMALIC APPIOBCIHES .. .viieiiiteecte ettt b et sb e ettt ne et 112

6. 3. 3. Focus, habits, NOMENCIALUIE .........c.ooviieeicce e ene s 114

LT D 1ot U] (o] PSSRSO 117

LT ST o] 4 [od 1] o] [OOSR 122
Chapter 7. Study 3. - HypothesiS-testing StUAY...........ccceiiiiriiiiicieeeee e 124
R N 114 SRRSO USRS 124

7. 2. Methods and MALEITALS. .........cieiiiiie ettt ettt e e neereene e 124
7.2. 1. Design, setting, and PartiCiPantS.........ccocureireireineiese et 124

7. 2. 2. SEUAY VAFTADIES. ...ttt bbbt b et bbb et e s e et et ebeebesbe b 125

T 2. 30 INSTIUMIBIES ..ttt ettt bttt b bttt b e b e bt ek b e bt e ae e eb e e ab e ebeeeeeheenbeabeenbesbeenbennnens 126

T 2. 4 PTOCEAUIE ...tttk ke e bbbt bbbt s bt e b e b nb e eb e et e e e s b eb e e st e bt ebeebesbeane e 128

7. 2. 5. DAt ANAIYSIS ....veiviiiiieiiect ettt b e bbbt e e ettt e e et e st e e e e ene e e aneareas 128

7. 2. 6. EtNICAl CONSIAEIALIONS ......evvviiiteicte ettt sttt ettt neere e 129

S T 2 1L OSSR 129

7. 3. 1. Descriptive statistics of participant sample charaCteristiCs ........c.ccocevveverieieieierescrces s 129

7. 3. 2. Factor analytic SCale CONSIIUCLION. ........ccuciverieieeie s ene s 130

7. 3. 3. Comparing risk factors of matched samples of musicians with and without MFD................... 132

7. 3. 4. Correlations between risk factor variables .............ccoovviviieiiiie i 133

7. 3. 5. LOGISTIC FEOIESSION ...c.viveiteiiiteiiiteeete ettt b et b ettt se bt e bt sb bbb e et e et e ebe e 134

R T 1ot U] (o] PSSRSO 136

7. 4. 1. Playing MECHANISIMS ... .ottt ettt b et et e e e e es e se e e eneeseeneeneas 137

T A 2. EAITY SUCCESS . ...eeeeitete et eteete ettt ettt ettt b ekttt aeeb e s beshesb e beseeeeen b e s b e aeenseseeneeneaneereaneaneas 140

7. 4. 3. Lack of encouragement and authoritative teaching Style ... 142

7.4, 4. MIISEAKE FUMINALION ..ottt ettt b bbbt bbbt b et et ese e e neene e 144
7.4.5. Trauma and CRANGJE........ccviieie ettt st te et e s e et e st e st et e e e e sbeeseesreeaesaaesaesneesreaneesreeneens 144

7.4 6. LIMIALIONS ....veieticieitee ettt ettt ettt et sttt et e st e s e et e abe e ebe e ebeneebeneas 146

7. 5. CONCIUSIONS ..ottt sttt bbbttt bRttt ettt et e e b e b et bt st 147
Part I11. General discussion and imMpPlCatiONS ..........cccovviiieiie i 148
Chapter 8. GeNeral diSCUSSION...........cviiiiiiieieie e 148
8. 1. The triangulation of the FINAINGS .......cccoiiii e 148

8. 2. The NEW hOIISTIC MOGE ........oouiiiiiie e et 150

8. 2. L. ChIlANOOM ......oveiiieiiiieiesieece ettt ettt st b e b e et eebe e ebe e ebeneete e 151

8. 2. 2. IMUSIC BUUCALION. .....c.eititite ettt bbbt bbb bbb e et e s et et ebeebeene b 155

8. 2. 3. ProfesSioNal TIfE .....coieiieiiiicee bbbt re e 175

8. 2. 4. EVENLS DETOIE the ONSEL.......cuiiiiiictiiicie ettt et st 177

8. 2. 5. The ONSEL OF IMIFD ......coiiiiiiieicte ettt ettt neebe e 178
Chapter 9. Implications for treatMeNTt ...........ccccoi i e 181
9. 1. Mindset, identity, and psychological SUPPOIt..........cccvcieiiiiciiiesie e 186

9. 2. Constructing the ENVIFONMENT .........cciiiiieie e et e e e e e neereene e 191

9. 3. Cognition and attentionNal FOCUS..........cevireieriiieeee e 195

9. 4. Biomechanics, self-efficacy, and practice StrategieS.......cccovuvvrivriviiireriererie e resene e 197

9. 5. Ethical CONSIABIALIONS. ... ...eiviieeiesieie ettt sttt st se et e e e eseeneeneerenneens 204
Chapter 10. Implications for Prevention..........c.cc.coeiiieiiie i 206
10. 1. Learning environment, social connections, and enNjOYMENt ...........ccovveverieniereseneseseeeee e 211
10. 2. Feedback, success criteria, and perfeCtioniSM..........cccoveiveiiireiinienie e 215
10. 3. Autonomy, competence, and SEIf-effiCacy ... 220
10. 4. ATENTIONGAL FOCUS ...eoveeeieiieiecit ettt ettt st st sttt se e et et e s eneeneeneesenrs 225
10. 5. Health awareness, biomechanics, and instrumental teChNiQUe...........ccocooiiiiiniinirce 229
IO T @0 g Tod 1] o SRS 234
Chapter 11, CONCIUSIONS ......c.coiiiiiiei ittt 235
11, 1. FULUPE QIFECLIONS ...vvveeeteeiesie ettt sttt sttt b et e b et st e s be st sbenbe st ne et e s et eneeneeseaneenenes 235



L0, 2. FINAE TEBMAIKS ...ttt ettt et ettt e ettt ssb e et e s sba e e sb e e sbeeebe s sateebasssbessbassabeesbeesntessresans 236

References
Appendices



List of Figures

Figure 2.1. The three-layered Model ..o 30

Figure 2.2. Model of the risk factors contributing to the onset of MFD, Altenmdiller et al.

(2014, P. L70) oot 44
Figure 2.3. Engel (1981) Levels of organisational SyStems...........cccccovvveiiiiiieiiiesiie e 47
Figure 3.1, StUAY DESIGN ....ocveeiieie ettt et ente e e e sneenas 65
Figure 4.1. The process of Grounded Theory reSearch...........ccoevevereninieeieiene e 74
Figure 4.2. Identified risk factors of MFD ..........ccccoiiiiiiiiii e 77

Figure 5.1. Model of risk factors (Study 1.) complemented with the additional findings of

SHUAY 2. ettt ettt st e bt e te Rt e Rt e bt e n b e Rt e Re e be Rt e eReenbeeneeare e teeneeas 95
Figure 6.1. Strategies for addressing NON-MOtOr SYMPLOMS ..........ccceveeveevieiieeieeriesieseeins 107
Figure 8.1. The holistic and chronological model of the development of MFD.................... 151



Table 4.1.

Table 5.1.

Table 7.1.

Table 7.2.

Table 7.3.

Table 7.4.

Table 7.5.

Table 7.6.

Table 7.7.

Table 7.8.

Table 7.9.

List of Tables

Participant demographiCs .........ccuciiiiiiieie e 75
The participants’ expertise and €XPErIeNCE .........cvvvrrerrrrereerireeseesreesee e sneens 93
Age and gender characteristics of the samples .........cccccvvveiiiie i, 125
Instrument distribution of the SamMpPIes.........c.cccevviii i, 126
TOPICS ANA SCAIES ... 127
Factor loadings — EFA Pattern matrix “Music Education”..........ccccccoovviiicninnne 130
Loading table — EFA pattern matrix, “Early SUCCESS™ ......ccovvvvervrivesiveriesieseennes 132
Pearson r correlation Matrix “Early SUCCESS™ ......ccoveiviiieiiiiiiienieeiecee e 132
Comparison between musicians with and without MFD ..............cccccveeeiieieennns 133
Pearson r correlation matrix for risk factor variables.............ccccoviiininnninnn 134
MDF Risk Factor Coefficients from Logistic Regression ...........ccccvvevverenienne 136

10



Part 1. Introduction, literature review, and methods

Chapter 1. Introduction

1. 1. The health and well-being of professional musicians

Playing music is one of the most rewarding experiences in life; participating in music-making
is shown to enhance wellbeing, social connections, and quality of life (see MacDonald et al.,
2012, for a comprehensive review of the literature), so much so that its therapeutic qualities
have been exploited throughout human history (Wigram et al., 1995). Engagement with
music has been shown to be an effective therapeutic approach to depression (Aalbers et al.,
2017), anxiety (Lu et al., 2021), psychosis and other types of serious mental health disorders
(Gold et al., 2009), and insomnia (Feng, et al., 2018). The beneficial influence of music has
been demonstrated in various settings, such as hospitals (Evans, 2002) and schools
(Koopman, 2007); it reduces pain, improves mood, enhances learning, and strengthens
communities (MacDonald et al., 2012; Murray & Lamont, 2012).

It would seem logical that professional musicians who are engaging with music-
making intensely on a day-to-day basis would reap the most of these benefits of all; however,
the investigation of the literature paradoxically shows a reverse, and rather disheartening
phenomenon (Bonde et al., 2018; Musgrave, 2022). Mental disorders, such as depression and
anxiety are more common among professional musicians than in the general population
(Kegelaers et al., 2021; Kenny et al., 2014; Vaag, Bjgrngaard & Bjerkeset, 2016).
Additionally, performance anxiety, a task-specific and performance-related mental health
problem affects a high percentage of this population (Kenny, 2009; Matei & Ginsborg, 2017),
in some cases, resulting in the termination of the career (Nagel, 1993). Musicians are also

more likely to have social anxiety (Kenny et al., 2014) and insomnia (Vaag, Saksvik-
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Lehouillier, Bjgrngaard et al., 2016) than the general workforce, possibly due to the higher
levels of psychological distress.

Physical problems are also prevalent in this population (Cruder et al., 2020; Kok et
al., 2016; Zaza, 1998): an alarmingly high percentage of musicians suffer from Performance-
Related Musculoskeletal Disorders (PMDRs) and other types of performance-related injuries
and pains. These physical problems are already rampant from the beginning of the
professional studies with up to 67% of college-level students experiencing performance-
related pain (Cruder et al., 2020; Stanek et al., 2017), and similar numbers are observed in
professional environments, such as orchestras (Ackermann et al., 2012; Berque, et al., 2016;
Leaver et al., 2011).

Other performance-related problems are neurological in nature. Among these, nerve
entrapment issues, such as tendonitis and ulnar neuropathy at the elbow are originated from a
localised area in the extremities and can be corrected with surgical and non-surgical
interventions, such as physiotherapy and modification of the instrumental technique (Wilson
et al., 2014). Musician’s Focal Dystonia (MFD), however, originates in the central nervous
system (Altenmiller & Jabusch, 2009; Byl et al., 1996; Sadnicka et al., 2018; Sadnicka et al.,
2021; Sussman, 2015) and is probably the most peculiar and elusive movement disorder
among performance-related issues; its symptoms are task-specific, only manifesting when the
triggering task is performed (Hofmann et al., 2015) and the understanding of the
pathophysiology and aetiology is limited (Altenmdller & Jabusch, 2009; Conti et al., 2008,
Jankovic & Ashoori, 2008). Affecting about 1% of the musician population (Altenmdiller,
2003), its symptoms sabotage many promising careers (Richardson et al., 2017; Schuele &
Ledermann, 2004) and there are no reliable treatment strategies (Altenmdiller & Jabusch,

2009).
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There is an increasing awareness of the prevalence and seriousness of performance-related
issues among musicians in the last decades which resulted in the establishment and
development of Performing Arts Medicine (PAM) and music performance psychology
(Brandfonbrener, 1991; Chong et al., 1989, Harman, 1993; Steptoe, 1989). These relatively
young fields focus on the physical and mental health of performing artists and undertook
excessive research to unearth the potential risk factors of this epidemic of disorders in
musicians in the past decades. The findings show that the physical demands of playing an
instrument (e.g., the repetitive nature of the movements, asymmetrical postures, non-
ergonomic instruments), the long working hours, and the constant exposure to evaluation by
peers, superiors, and the audience itself is at least partially responsible for the observed
physical and mental health difficulties (Cruder et al., 2020; Jacukowicz, 2016; Kok et al.,
2016). The biomechanical qualities of the movement patterns used to play the instrument also
gained a lot of interest recently (Baadjou, 2018; Baadjou et al., 2017; Visentin et al., 2008)
including the general playing posture (Shoebridge et al., 2017; Steinmetz et al., 2010) and it
has been suggested that inefficient technique combined with a maladaptive posture can
increase the risk of developing occupational problems (Chan & Ackermann, 2014; Détari &
Nilssen, 2022; Steinmetz et al., 2010; Visentin et al., 2008). Furthermore, it is likely that the
received music education plays an important role in the acquisition of the incorrect playing
mechanisms, which has further implications for the rest of the musicians’ careers (Détari &
Nilssen, 2022; Waters, 2019; Waters, 2020a; Waters, 2020b).

Researchers also considered the role of psychological and psychosocial factors in
developing occupational injuries. Due to the high demands of the profession, over-
involvement with musical tasks is often observed which interferes with other areas of the
individual’s life, such as social connections and work-life balance, leaving the musician in a

psychologically vulnerable state (Lawendowski et al., 2020). Furthermore, it is likely that
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musicians develop their health-related beliefs and attitudes towards pain and injury in the
educational and professional setting (Norton, 2016; Waters, 2020b), and these beliefs play a
significant role in acquiring occupational problems and are also hindering the musicians from
receiving appropriate support (Ackermann, 2017; Rickert et al., 2014a; Rickert et al., 2014b).
The psychosocial attributes of the learning and working spaces, such as the demands placed
on the individual and the support they receive are also in a direct relationship with the
musicians’ physical and mental wellbeing (see Jacukowicz, 2016, for a summary of the
literature). Unfortunately, research into this topic shows that musicians have much less
favourable psychosocial work and learning environments. Perkins et al. (2017) identified
several barriers to optimal health in conservatoire students on an institutional, lifestyle, and
support system level, and Détéri et al. (2020) found that professional musicians of all genres
receive less support, feel less rewarded both in terms of salary and acknowledgement, and
have more life-work conflicts than the general workforce. Various studies linked these stress-
inducing psychosocial factors to performance-related injuries in various settings, such as
symphony orchestras (Hasson et al., 2009; Holst et al., 2011), high schools, and

conservatoires (Akel & Duger, 2007).

In summary, occupational musculoskeletal and mental health problems were investigated in a
multidisciplinary manner, approaching the problem from a broad, holistic viewpoint,
contextualising the issues and accounting for the various influences stemming from the
psychosocial environment. Musician’s Focal Dystonia, on the other hand, due to its
neurological origins, has been nearly exclusively researched from a narrow, medical
perspective in the past decades, examining the genetic predisposition of the affected
musicians (Lohmann et al., 2014; Schmidt et al., 2009; Schmidt et al., 2011) and the

maladaptive neurological changes which take place (Byl et al., 1996; Byl et al., 2000; Candia
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et al., 2003, Candia et al., 2005; Elbert et al., 1998; Haslinger et al., 2010). While this narrow
focus furthered our understanding of the heredity factors and the neurological changes which
take place in the musicians’ brains, the aetiology is still unclear (Altenmiiller & Jabusch,
2009), which makes the treatment and the development of preventative strategies
challenging.

More recently, researchers broadened the field of inquiry and explored the
psychological characteristics of musicians with the disorder. A string of studies showed that
musicians with MFD have higher levels of anxiety, perfectionism, and social and other types
of phobias than healthy musicians and musicians with chronic pain (Enders et al., 2011,
Jabusch & Altenmiller; 2004; Jabusch et al., 2004), and it has been concluded that these are
pre-existing characteristics rather than psychoreactive traits responding to the onset
(Altenmdiller & Jabusch, 2009; Enders et al., 2011). However, compared to the depth and
breadth of the literature on other performance-related issues in musicians, research into MFD
still lacks a holistic approach and neglects various potential contributing factors and this
stance potentially hinders the development of more effective treatment and preventative
strategies.

The bulk of the literature overlooks the context in which the learning and
performance of the affected skill took place and the individual’s relationship to this
environment. Moreover, what was being learned and practised, i.e., the biomechanical quality
of the instrumental technique before the onset, and the performance- and health-related
behaviours of musicians with MFD are under-researched. The role of the most important
social actors in developing the instrumental technique and related behaviours is also not
elucidated. To summarise, the developmental trajectory of the affected musicians in terms of

psychological traits, belief systems, performance-related behaviours, and the affected skillset
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itself is an uncharted area, even though it might have a significant role in the development of
the condition.

Therefore, this thesis aims to investigate MFD from a more holistic perspective,
accounting for psychosocial, psychological, and behavioural factors which might influence
the development of the condition. Based on Engel’s (1977) biopsychosocial model and
exploiting Ahn et al.'s (2006a) “systems thinking”, it also aims to understand how these
factors influence and aggravate each other and inform the complex relationship between the
musician, their instrument, their learning and career, and their environment. Opposing past
research where the majority of the hypotheses were formulated based on previous literature,
medical concepts, or observations, this thesis approaches this complex problem in an
exploratory and pragmatic way, laying the foundations of the hypotheses on the personal
narratives of musicians with the disorder, and structuring and generalising the subsequent
findings on this basis.

The threefold goal of this research is:
1. To develop a more holistic model of MFD
2. Based on this model, propose ways to enhance the existing treatment approaches

3. Make recommendations for preventative strategies.

To reach this goal, the following research questions were formulated to guide the research:
1. What were the characteristics of musicians’ personal and professional live prior to the
onset of MFD?
2. How did these factors potentially influence the development of the symptoms of the
disorder?

3. How might these factors influence the rehabilitation from the condition?
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4. Based on the acquired information, what steps could be taken to protect the next

generation of musicians from the disorder?

1. 2. Overview of the thesis
The rationale for the thesis was introduced at the beginning of this chapter. Part I. includes
the background, literature review, the rationale for this research, and the methodologies used.
More specifically, Chapter 2. starts with a detailed overview of the phenotypes?, most typical
symptoms, and prevalence of MFD. Following this, the history of the research, the
classification, and the current models are explored in three subsections. Section 2.2.2.
introduces the neurological model and its development and presents the medical theories
about the pathophysiology and aetiology of MFD. Section 2.2.3. discusses the rationale for
the expansion of this approach into a neuropsychiatric model and the historical and current
understanding of the role of psychological factors in the onset of the disorder. Additionally,
the most recent initiatives to include psychological and cognitive factors into the
pathophysiology are introduced. Section 2.2.4. broadens these models further and proposes a
holistic model built on a biopsychosocial framework. This is followed by a discussion in
section 2.3. about how these theories inform the currently used treatment strategies with a
detailed description of the available therapeutic approaches. The theoretical framework of the
research, its epistemology, its methodology, and the overview of the conducted studies are
discussed in Chapter 3., including a subsection about researcher reflexivity and the ethical
considerations taken during the data collection.

Part 1. of the thesis introduces the empirical studies conducted for this research in
four chapters (4-7). Part 111. consists of three chapters, corresponding to the three main goals

of the research identified above in Section 1.1.: in Chapter 8., an overarching holistic model

1 Phenotype is a set of observable characteristics or traits of a phenomenon.
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of the condition is presented based on the triangulated findings; Chapter 9. is a discussion
about complementing treatment approaches based on the findings, followed by
recommendations for preventative strategies in Chapter 10. The thesis is concluded with

Chapter 11., summarising the main findings, and making suggestions for further research.
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Chapter 2. Literature review

2. 1. Musician’s Focal Dystonia - The state of the art

Musician’s Focal Dystonia (MFD) is a painless, task-specific neurological movement

disorder, which impairs the fine motor movements of accomplished musicians when playing

the instrument (Jabusch & Altenmiiller, 2006; Conti et al., 2008; Sussman, 2015). Most often,

the resulting loss of control makes it impossible for the musicians to continue their careers in

the same manner, which leads to psychological distress and, for some, financial insecurity.

The aetiology and pathophysiology of MFD are not well understood (Altenmdiller & Jabusch,

2009), the disease progression is not fully explained (Stein et al., 2016), and while the current

treatment strategies can improve movement control (Enke & Poskey, 2018; Jabusch et al.,

2005; Van Vugt et al., 2014) none of them is predictably effective (Sadnicka et al., 2018) and

complete recovery is extremely rare (Jabusch & Altenmiiller, 2006).

The symptoms are disordered movement patterns, which can be described as
repeatedly recurring or sustained spams, tremors, or tension, resulting in involuntary
movements (Conti et al., 2008; Sussman, 2015). The exact pattern of the impaired
movements is highly dependent on the location and the instrument played (Altenmiller &
Jabusch, 2009), but the co-contraction of agonist and antagonist muscles is often observed
(Tubiana, 2003; Wilson et al., 1993), which can subsequently influence neighbouring
muscles as well (Sussman, 2015). While excessive tension is considered the most typical
issue in the affected body part, in some cases, the problem might stem from hypoactivation
and reduced responsiveness and flexibility in some areas (Chopyk, 2021; lltis et al., 2016).

Additionally, while attempting to meet the task demands, the affected musician might
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develop compensatory movements? which further the complexity of the compromised motor
pattern.

One peculiar characteristic of the condition is its highly task-specific nature
(Hofmann et al., 2015), in other words, the symptoms only manifest themselves when the
musician attempts to play their instrument. For some affected individuals, this task-specific
nature is even more extreme; it has been observed that some musicians only experience the
symptoms when playing in a specific range, using a distinct technique, or when they modify
the speed or direction of the playing (Frucht, 2016; Jankovic & Ashoori, 2008; Sadnicka et
al., 2016; Tubiana, 2003). On the other hand, in a proportion of the cases, the symptoms can
spread to similar activities (Rosset-Llobet et al., 2007), for example, a pianist with hand
dystonia might experience problems with typing or an embouchure dystonia sufferer might
develop issues with eating or speaking (Frucht, 2016; Jabusch & Altenmauller, 2006).

Those who experience MFD are most often classical musicians, with much fewer
occurrences among performers of other genres, such as jazz, pop, and rock music. The most
feasible explanation of the vulnerability of the classically trained musicians is the restrictive
nature of the genre itself: nearly all aspects of the performance are prescribed, leaving
relatively little room for variations in the movement behaviour (Altenmuller & Jabusch,
2010; Sadnicka et al., 2016). In classical music, the tempo, the rhythm, the notes themselves,
and even the dynamics and the expressive elements are set in the notated music. Furthermore,
in orchestras and ensembles, the musicians are required to express the conductor’s musical
ideas, produce a uniform sound, and sometimes they are constricted in the movement patterns
used, e.g., the pre-organised direction of the bowing of string instrumentalists playing in

unison. In addition, social constraints and the expectations of the audience place an additional

2 When a normal movement pattern becomes unavailable, other movements are used to complete the motor task,
employing additional muscles (which might not be ideally placed or suited for the task) or using already
involved muscles differently.
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burden on the musician (Altenmiller & Jabusch, 2009). This means that the movements need
to be performed with extreme precision repeatedly, and the margin for error is minuscule.
From a neuroscientific viewpoint, such movement behaviour leads to a highly specialised,
optimised, and stereotyped neuro-network, with decreased flexibility and transferability to
other tasks which makes it vulnerable to impairments (Sadnicka et al., 2016).

Apart from its restrictive quality, other characteristics of the played material also
appear to be greatly influential, such as its complexity and virtuosity. Instrumentalists who
are expected to play a more technically demanding repertoire - such as high strings, high
brass, woodwind, piano, and guitar - are more vulnerable to developing the condition
(Altenmdiller & Jabusch, 2010). Workload as a risk factor can also be observed in
asymmetrical instruments: the hand with more complex tasks to perform is affected much
more often, such as a left hand versus the right hand of a violinist, probably due to the
increased demands on sensorimotor? precision (Altenmiiller & Jabusch, 2010; Sadnicka &
Rosset-Llobet, 2019). When MFD affects one of the hands, handedness also seems to play a
part: the dominant hand is more often affected (Baur et al., 2011; Schmidt et al., 2013).

MFD can impair the control of any body part which takes part in the sound production
(Ray & Pal, 2022), but there are some phenotypes that appear to be more frequent than others
(Lim & Altenmdller, 2006). The most frequently described and well-documented type is
MFD of the fingers and hands, so much so that the term “Musician’s Focal Dystonia” is
sometimes used interchangeably with this subtype. The first posthumously diagnosed case of
Focal Hand Dystonia is Robert Schumann (Altenmiller, 2006); more recent examples
include several renowned pianists, such as Glenn Gould (Wilson, 2000), Gary Graffman
(Jankovic & Ashoori, 2008), and Leon Fleischer (Chang & Frucht, 2013). As the latter two

pianists’ stories appeared in the media in the 1980s, researchers took a renewed interest in the

% Nerves (or their output) involved in both motor and sensory functions.
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condition, which led to decades of excessive research into the hand problems of classical
musicians. Most often, the condition is observed in pianists’ and guitarists’ hands, but it
appears to be frequent in strings, woodwind players (Jabusch et al., 2005), and percussionists
as well (Lederman, 2004). One prominent and highly publicised case from recent years is
Alex Klein, who left his position as a principal oboe player at the Chicago Symphony
Orchestra due to MFD in his hand (Klein, 2016; Toner et al., 2016). The most typical
symptoms are curling or overextending fingers, and lack of precision in scales, trills, and
forked fingerings* (Altenmdiller & Jabusch, 2010).

Embouchure® dystonia (ED), a subtype of MFD, was overlooked and understudied for
decades, with the first comprehensive report - describing 26 cases - published as late as 2001
(Frucht et al., 2001). One reason for this might be that in wind players, a large portion of the
anatomical systems contributing to sound production is inside the body; therefore, the
symptoms might be less visible and observable (Chopyk, 2021). Apart from the facial
muscles and the jaw, ED can affect the tongue and the throat as well, disrupting the control of
the airstream as it is directed into the instrument (lltis et al., 2015; lltis et al., 2016;
Termsarasab & Frucht, 2016). Brass players seem particularly susceptible: some estimations
suggest that up the 27% of professional brass players are affected (Altenmiller, 2021). Frucht
(2016) produced a video guide for diagnosis and evaluation and identified several distinct
phenotypes of ED: tremor, lip-pulling (part of the lip is involuntarily moved away from the
centre of the embouchure), lip-lock (part of the lip is fixed in one position), and symptoms
affecting the jaw and the tongue. These tension-based patterns might be the subsequent
reaction to a less efficient movement strategy within the oral cavity; Iltis et al. (2015; 2016)

found that dystonic horn players are employing less movement when adjusting the size of the

4 Forked fingering refers to a hand position pattern on an instrument when lifted and closed positions are
altering in the neighbouring fingers.

> Embouchure is a term describing the collection of the anatomical structures which contribute to the sound
production on a wind instrument.
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oral cavity compared to unaffected horn players and suggested that the resulting slower
airstream puts an excessive amount of tension on other parts of the embouchure. These motor
disruptions can lead to the loss of certain registers or specific techniques, such as tonguing,
unreliable sound production or change of pitch, or, in the most severe cases, the complete
loss of the ability to create a sound (Chopyk, 2021; Frucht et al., 2001; Iltis et al., 2016).

Other types, such as lower limb dystonia are still treated as peculiarities in the
literature, and very little is known of the prevalence, with only a handful of articles published
on the topic (Lee & Altenmiiller, 2014; Rosset-LIobet et al., 2012). These articles describe
drummers suffering from involuntary movements in the lower extremities when using the
pedal of the drum set. Interestingly, this particular phenotype is possibly the only one where
the majority of the affected musicians are not classical musicians: the patients in these studies
were jazz, hard rock, and heavy metal performers (Lee & Altenmiiller, 2014; Rosset-Llobet
et al., 2012). This can be explained by the levels of precision, intensity, and prolonged
repetition required from a drummer in these genres; in many ways, it is similar to the
restrictive and prescribed nature of classical music.

Another specific sub-type of MFD is the dystonia of the vocal cords in signers, also
known as laryngeal dystonia or spasmodic dysphonia (Chitkara et al., 2006; Ray & Pal,
2022). The classification of laryngeal dystonia or singer’s dystonia as MFD, however, is not a
well-established fact. Laryngeal dystonia is also a speech disorder affecting the general
population, causing voice breaks, hoarse sound quality, and effort while speaking due to
involuntary muscle contractions in the laryngeal muscles (Ludlow al., 2008). While Halstead
et al. (2014) state that singer’s dystonia is markedly different from the speech disorder under
the same name, their sample of four cases and the retrospective methods used, call for more
data. Similarly, the five case studies presented by Chitkara et al. (2006) do not show clear

signs of the task-specific nature, which is an important marker of MFD; the problems are not
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specifically linked to using the voice to make music, and they also affect the speech to a
certain extent. This opens the question of whether this is a non-task-specific disorder
impacting singing voice, or a task-specific one, originating from the prolonged practice of
singing. Due to this uncertainty, and the limited data, singer’s dystonia was excluded from

this research.

Classifying the subtypes based on the affected body part is a logical organisational system
but it is not very informative in terms of the severity of the movement impairment. To solve
this issue, Altenmiller et al. (2014) proposed a new system. While analysing different types
of motor failures in musicians, five different categories emerged: Motor Fatigue (MF),
Overuse Syndrome (OS), Chocking Under Pressure (CUP), the Dynamic Stereotype (DS),
and Focal Dystonia in Musicians (MFD). Arguably, the first two categories have a strong
physical component; therefore, they are not considered neurological disorders. CUP is a term
borrowed from sports psychology, where it is frequently used to describe events when there
is a perceived mismatch between the individual’s skills and the motor task’s requirements
(Mesagno & Beckmann, 2017). This subjective interpretation of the situation leads to anxiety
and fear of failure, and as a result of these cognitive processes, impaired movement control
(Iwatsuki & Wright, 2016). CUP is considered to be a psychological problem and the
developed interventions (creating pre-performance routines, cognitive strategies, visual
fixation, and acclimatization before the performance) (Mesagno & Backmann, 2017) align
with this classification. In musicians, a similar phenomenon labelled Musician’s Performance
Anxiety (MPA) is more thoroughly researched (see Kenny, 2011, for a comprehensive
review); however, it is important to point out that MPA does not necessarily lead to motor

problems during the performance and can be a purely psychological experience (Kenny,
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2009; Kenny, 2011). From the point of interest of this thesis, the intriguing part of this
classification is the distinction between DS and MFD.

This framework can be understood as an axis from physical, through psychological, to
neurological disorders, the last two categories fall in the neurological end and produce similar
symptoms. According to the authors, the main difference between DS and MFD is that DS
seem to be “more modifiable and fluctuating” (Altenmiiller et al., 2104, p. 94.), while MFD is
resistant to behavioural therapies and is not modifiable by sensory tricks. Moreover, MFD
seems less task-specific and has the tendency to spread to other, similar tasks, and even
manifest itself as a permanent, non-task-specific dystonia in some cases. While this
classification explains how some musicians can achieve full recovery from the disorder, the
striking similarities between DS and MFD suggest that they are, in fact, the same disorder on
different points of the severity axis. The authors acknowledge major overlaps between DS
and MFD (Altenmdiller et al., 2014), and due to this grey area between the two, they might
not form distinct categories. In a world, where there is a struggle with the MFD diagnosis
altogether (Rosset-Llobet et al., 2009), this subtle difference possibly escapes most
neurologists and researchers; when describing the participants in research studies, authors
generally do not differentiate between DS and MFD. Also, the classification was proposed
only a few years ago and was not adopted by many researchers; therefore, for the sake of
consistency, the term MFD will be used in this thesis, unless it is prompted otherwise by the

used literature.

It is estimated that 1% of accomplished musicians are affected by MFD (Altenmiiller, 2003),
but due to several factors, this percentage might be underestimated (Richardson et al., 2017).
Some musicians might not seek help at all due to feelings of shame, fear of losing their jobs

(Conti et al., 2008), or they simply fail to recognise that they have a medical condition rather
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than a technical issue on the instrument. Additionally, not all of those who seek medical help
receive a correct diagnosis. MFD affects only a small portion of the general population;
therefore, it is not widely recognised, and without specialised expertise misdiagnoses often
occur (Rosset-Llobet et al., 2009; Sussman, 2015).

The onset typically occurs after many years of rigorous practice, most often in the
prime of the musician’s career, usually in the fourth decade (Chang & Frucht, 2013; Conti et
al., 2008; Jankovic & Ashoori, 2008). There are certain hypotheses to explain this
phenomenon: it is possible that the triggers accumulate over time and the appearance of the
symptoms is just the endpoint of a longer, undetected deterioration, or the age-related decline
forces the motor system to develop compensatory strategies which turn maladaptive
(Sadnicka et al., 2016). While the mid-30s is the most typical age for the onset, the reported
age range in many studies is much broader, for example, in Jabusch & Altenmiiller’s (2006)
study, the participants’ age was spanning from age 16 to 63.

The data from current studies show that there is an overwhelming percentage of male
musicians with MFD, placing the ratio between 1:2 and 1.6 (Lim & Altenmiller, 2006).
Similar ratios have been consistently reported in the past decades; however, without any
distinction made between sex assigned at birth and gender: a limitation which results in the
complete lack of information about MFD in trans and non-binary populations. Due to this
limitation in the literature, the conclusions drawn can only be based on the binary (male and
female sex assigned at birth) differentiation between sexes.

Most researchers attribute the significant difference between male and female groups
among the affected musicians to genetic predisposition (Altenmdiller & Jabusch, 2009) but
there are other social factors which might contribute to these skewed numbers. The general
bias favouring men in the profession might be one of these reasons: music conservatoires and

symphonic orchestras, which are the main forms of study and employment for Western
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classical musicians, are traditionally male organisations (Allmendinger & Hackman, 1995).
While the demand for social equality and the introduction of blind auditions increased the
number of female musicians in orchestras, discrimination is still an ongoing problem (Phelps,
2010) and in general, men players still significantly outnumber female players (Sergeant &
Himonides, 2019).

To adjust for this possible bias, Lim & Altenmiller (2006) used the proportions of
male and female musicians studying in eight different conservatoires and compared it to their
sample of musicians with MFD. They found that the difference between sexes in terms of
acquiring dystonia cannot be explained by the higher number of male musicians studying in
higher education and concluded that males are more susceptible to developing the condition.
However, the methodological decision to choose younger instrumentalists as a control group
in order to represent all instrument groups (Lim & Altenmdiller, 2006) poses the question of
whether the studied and control groups can be treated as homogenous. Uprooting gender
inequality is still an ongoing process, frequently hindered by elitist and gender-biased views
(Allmendinger & Hackman, 1995; Phelps, 2010); as an example, the Vienna Philharmonic
hired its first female member as late as 1993 and still had only six female members in 2003
(Roberts, 2018). Therefore, the generational difference between groups might mean that the
students in the control group participated in a significantly different culture in terms of
gender equality.

The correlations between sex and preferred instruments also might play a part in this
equation (Brandfonbrener, 1995; Lim & Altenmuller, 2006). It is clear that certain instrument
groups are more susceptible to developing MFD (Altenmuller & Jabusch, 2010; Lim &
Altenmuller, 2006) and at the same time, some instruments are more likely to be played by
females, such as flute, while others are preferred by males, such as brass instruments (Hallam

et al., 2008). The selection of the instrument is often influenced by gender stereotyping

27



(Walker, 2004) such as perceiving females as weak to carry larger instruments or to play ones
which need a strong airflow, such as a trombone or tuba (Phelps, 2010). Women playing such
instruments might be actively discouraged from doing so, might have problems with
employment and furthering their careers, and are more likely to suffer from harassment in the
workplace when employed (Phelps, 2010). As a result, some instruments which are highly
susceptible to MFD, such as brass instruments (Altenmiiller, 2021), are played by much
fewer women professionally in general (Lim & Altenmiiller, 2006; Sergeant & Himonides,
2019) which might contribute to the gender differences in MFD.

Moreover, the participants in the majority of the published literature are recruited
from the pool of patients involved with the researchers’ neurological or other types of
medical practice; this participant selection includes exclusively those who come forward, get
diagnosed, and receive some form of treatment. The gender bias in medical diagnosis and
treatment, i.e., women are more likely to be dismissed when complaining about their
symptoms and are treated differently is frequently reported (Alcalde-Rubio et al., 2020;
Hoffmann & Tarzian 2001; Perez, 2019; Samulowitz et al., 2018). While there are no studies
examining this in the context of unexplained movement disorders, it seems likely that a
condition with such a subtle and task-specific symptom and without any apparent physical
cause might be subject to more frequent dismissal in some female sufferers. Therefore, it
would be important to explore the question of gender distribution further because it has
implications for the ongoing genetic studies, not to mention the diagnosis and treatment of

female musicians.

In summary, MFD is a highly debilitating disorder affecting performing musicians, often

terminating professional careers. Among all other types of task-specific focal dystonias,

musicians are the most vulnerable to suffering from the condition (Altenmuller & Jabusch,
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2009). While the research in the past decades significantly improved our understanding of
MFD, the disease progression is not fully explained, and the treatment strategies are not able
to reliably rehabilitate the playing skill (Sadnicka et al., 2016); therefore, the state of the art is
continuously evolving. The theories and models of the condition underwent a series of
significant changes since the first medical descriptions in the 19" century, often contorted by
contemporary views (Garcia-Ruiz, 2013), some of which are still influencing the current
understanding. To provide a clear picture of this influence, the following sections discuss the
current consensus on the pathophysiology, psychopathology, and aetiology of MFD from a

historical perspective.

2. 2. The three-layered model of MFD

Currently, MFD is primarily examined from a strict, neurological perspective, and
suggestions for further research align with this medical approach (Richardson et al., 2017).
However, recent initiatives began to broaden this understanding and suggested including
psychological and cognitive factors in the aetiology as well (Altenmiller & Jabusch, 2009;
Altenmuller et al., 2014) and the goal of this thesis is to further this process by involving
additional behavioural and psychosocial factors and consider the condition from a holistic,
biopsychosocial perspective. In a sense, this can be imagined as a multi-layered model in
which each layer is underpinned by different theoretical frameworks and in a broader sense,
epistemologies.

Each layer in this model (neurological, neuropsychiatric, and holistic) is presented
one by one in the following sections and examined from a historical perspective in order to
better understand their development in the contexts of contemporary influences. Their
shortcomings and limitations will also be discussed providing a rationale for the present

research. It is important to note that this somewhat artificial structure does not give rise to the
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exclusion of neurological findings and neuroscientific understanding of the past decades.
These remain at the core of the model while complemented by additional risk factors, as it is
demonstrated in Figure 2.1. The broader, biopsychosocial examination of the life stories of
musicians with the condition, accounting for external and internal influences, is aimed to
identify the triggering factors which further the maladaptive neuroplasticity identified by

neuroscience research.

Figure 2.1.

The three-layered model

Neurological
model

(Neurological
changes, genetic
predisposition)
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2. 2. 1. Classification, pathophysiology, and the neurological model

The classification and the suggested pathophysiology of MFD have been through significant
changes in the past century, which has had a profound impact on how the condition is
viewed, researched, and treated today (Albanese, 2017; Garcia-Ruiz, 2013; Munts &
Koehler, 2010). According to the most recent consensus, MFD is a subtype of dystonia,

which is defined in the following way:

Dystonia is a movement disorder characterized by sustained or intermittent muscle
contractions causing abnormal, often repetitive, movements, postures, or both.
Dystonic movements are typically patterned, twisting, and may be tremulous.
Dystonia is often initiated or worsened by voluntary action and associated with

overflow muscle activation. (Albanese et al., 2013, p. 866)

Dystonia is an umbrella term, which was first coined by Oppenheim in 1911 to describe
torsion spasms (Albanese, 2017), currently covering many different types of movement
disorders that vary greatly in terms of the location, severity, and the nature of the symptoms.
To differentiate between them, further subcategories were proposed on two axes: clinical
features and aetiology (Albanese et al., 2013). While this system seems a comprehensive and
methodical approach for providing clinicians with meaningful information about the
characteristics of the subtypes of the disorder, Sadnicka et al. (2016) critiqued it for not
capturing the unique features of the task-specific variants.

Historically speaking, these task-specific variants were viewed as distinct disease
entities, classified as “occupational neuroses” or “trader’s palsies” in the late 19+ century, and
as the name suggests, were directly linked to various professions and the specific movement

patterns they required (Garcia-Ruiz, 2013). Examples include money counters, milkers,

31



masons, and watchmakers, and the disordered movements are described in detail in the first
comprehensive neurology treatises: Hammond’s A treatise on the diseases of the nervous
system (1876), and Gower’s Manual of diseases of the nervous system (1886). In Gower’s
text (1886), there are also specific mentions of musicians affected by this disorder, namely
violinists, harpists, and zither players.

The patient group suffering from these task-specific movement disorders is in
continuous flux in response to industrialisation and technological advances: as certain
professions disappeared, so did the disorders associated with them, and new inventions led to
new subtypes of the condition. As an interesting example, the introduction of the Morse code
in the early 20" century led to a huge increase in telegraphists’ cramp as it required rapidly
repeated sequences of extremely precise movements (Sadnicka et al., 2016). More recently,
new disorders seem to form around repetitive movements associated with the 21<-century
lifestyle, such as finger dystonia when using a computer mouse (Linssen et al., 2013; Suzuki

etal., 2012).

The differentiation between task-specific and non-task-specific movement disorders started to
get dismissed by theories regarding genetic links between different subtypes of dystonia
(Zeman et al., 1959). The observation of patients with both types of the disorder, and family
members displaying different versions of these movement deteriorations led to the conclusion
that there must be a heredity element involved. While some neurologists still argued that
these disease entities should be classified separately, and the symptoms, however similar they
might be, might have different origins (Fahn & Eldridge, 1976), the classification system
which grouped together the various symptomatologies became widely accepted. The leading

voice in this debate was Marsden, who proposed that blepharospasm®, facial dystonia,

& A condition affecting the eyelids, causing uncontrolled blinking.
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writer’s cramp, torticollis (cervical dystonia), truncal, and leg dystonia are the manifestations
of a single illness syndrome, all related to idiopathic’ torsion dystonia (Marsden, 1976;
Albanese, 2017). While Marsden did not specifically include Musician’s Focal Dystonia in
their articles, they classified other types of task-specific movement disorders under the same
umbrella term, creating one group with all dystonias together (Albanese, 2017). While there
IS an ongoing debate on whether this classification should be viewed as a single disease, a
collection of typical symptoms, or a syndrome (Albanese, 2017; Garcia-Ruiz, 2013), it led to
the conclusion that the origin and pathophysiology of these widely different disorders must
also be similar. This assumption set the path for future research and treatment strategies,
which had a huge impact on how MFD is currently viewed and determines how the
individual musician is treated in medical practices to this day.

Therefore, in order to understand the origin of the current hypotheses and research
trajectory concerning the pathophysiology of MFD, it is important to examine the broader
context, namely, the scientific and medical approach towards dystonias in general. Many
ideas in MFD research were stimulated by findings in other types of dystonias; however, due
to the evident difference between the circumstances in which symptoms appear, not all might
be translatable. In fact, some of these hypotheses have been scrutinised and questioned
recently (Sadnicka et al., 2021; Stein et al., 2016), and the general dystonia model’s inability
to explain why only an individual task is affected is often criticised for resulting in an
incomplete understanding and inefficient treatment strategies (Sadnicka et al., 2016;
Sadnicka et al., 2018; Stein et al., 2016). Despite these voices in the research community, the
bulk of the literature uses the same models for the non-task-specific and task-specific variants

of dystonia (e.g., see Lin & Hallett, 2009). The following paragraphs, therefore, explore the

" A disorder which appears spontaneously without a detectable, direct cause.
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generally accepted, evidence-based theories about the origins and development of the

dystonias, and how these ideas were translated to the research of MFD.

Genetic predisposition is a frequently cited risk factor in all types of dystonias (Jankovic,
2006; Siokas et al., 2018), but there is less evidence about this heredity factor in
behaviourally induced variants: as Hallett (1998) writes, “the predisposition could be genetic,
but the evidence from family studies of focal dystonias indicates that the penetrance is low”
(p. 601). Moreover, genes associated with primary and focal/segmental dystonia phenotypes
(DYT1 and DYT6) (Gavarini et al., 2010; Klein, 2014) were not typically found in musicians
with MFD and a family history of dystonia (Schmidt et al., 2011 as cited by Chang & Frucht,
2013); therefore, subsequent studies have been conducted to explore other possible
contributors to the genetic predisposition of the MFD sufferers. Recently, the ARSG gene
(arylsulfatase G) was identified as a risk factor for developing MFD (Lohmann et al., 2014);
however, Sadnicka et al. (2016) conclude that more data is needed to confirm these
associations. Additionally, the role of epigenetics (the impact of the environment on the gene

expressions) is under-studied in MFD. Sadnicka et al. (2016) also caution:

One needs to be cautious about causality in this situation, as, though the genetic
makeup of the individual may confer susceptibility to dystonia, it will also, in part,
define the motor ability and aptitudes necessary for specific features of the affected
task (such as the unique audiomotor interactions required for learning and performing

music). (p. 3.)

In terms of underlying neurological processing, with the advancement in brain imaging

technologies, scientists have been able to pinpoint certain maladaptive changes in the brains
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of dystonia sufferers. One of the main findings is that there is decreased inhibition and
increased excitability in certain brain regions (Hallett, 1998; Lin & Hallett, 2009). When a
task is carried out, inhibiting unnecessary activation is as important as the stimulation of the
muscles which complete the action. In the absence of the inhibiting processes, an unnecessary
activation can take place, which can debilitate and disturb the primary and intended
movement. Decreased inhibition has been shown in FID sufferers at the cortical, brainstem,
and spinal levels (Hallett, 1998). Following these findings, many researchers replicated
similar experiments with MFD sufferers and suggested that the deteriorated inhibitory
processes, especially in the cortical areas, are at least partially responsible for the symptoms
(Byl et al., 2000; Candia et al., 2005; Elbert et al., 1998; Haslinger et al., 2010). However,
these studies have been criticised for the large variability in their results, and their small
sample sizes and it has been pointed out that the decreased inhibition might be a secondary
epiphenomenon, rather than the origin of the onset (Sadnicka et al., 2016). Furthermore, it is
unclear why only a singular task is impacted by the decreased inhibition in the motor
function.

Abnormal brain plasticity has also been found responsible for the onset of different
dystonias (Classen, 2003). In MFD, this is explained as the merge of different cortical
representations of different body parts, such as finger digits (Elbert et al., 1998). In
musicians, the enlargement of these representations is a natural consequence of the
prolonged, repetitive fine motor movements associated with instrumental practice (Gaser &
Schlaug, 2003); however, it is suggested that in musicians with MFD, this process goes too
far, resulting in the deterioration of the control of the movement. These ideas are based on a
frequently cited animal model (Byl et al., 1996), where monkeys developed dystonia-like
symptoms after repeating a rapid, grabbing movement trained by the research team, but it

might not pertain to task-specific movement disorders in musicians as well as previously
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thought. Playing a musical instrument on a high level is arguably a much more complex
activity than repeatedly grabbing a stick (Stein et al., 2016): it greatly differs in terms of the
high variability in the performed movements, moreover, it also involves cognitive and
emotional elements. Furthermore, similar “overlaps” in the neural representations of parts of
the hand are reported in healthy individuals as well (Ejaz et al., 2015), and even if these
changes would be responsible for the MFD symptoms, it is unclear why problems with
movement control of these body parts only appear when carrying out a specific task. In
conclusion, the evidence that sufferers might have abnormal plasticity responses is not
explicit, moreover, certain levels of decreased inhibition and increased neuroplasticity might
even contribute to the complex motor skills musicians have to perform (Sadnicka et al.,
2016).

To gain a clearer understanding of this issue, researchers collected data during a
performance task in an fMRI scanner from dystonic and non-dystonic musicians and found
no distinct differences between the groups pertaining to the neural finger representations in
the primary somatosensory cortex (Sadnicka et al., 2021). The researchers concluded that the
neurological disturbance that takes place in affected musicians’ brains is “due to a higher
order disruption of skill encoding” (Sadnicka et al. 2021, p. 1), which can better explain the
condition’s task-specific nature as well.

Recently, a new neuroscientific model of task-specific dystonias has been proposed,
that takes a new, revolutionary approach: instead of understanding these conditions as the
disorder of neural function, the symptoms are explained as a compensatory reaction of the
healthy motor system (Sadnicka et al. 2018). The theory is based on the process of healthy
motor learning and re-centres the focus of the inquiry from brain function to movement
acquisition and practice, exposing new contributing factors which might impact the way the

movement is learned, practised, and performed. The listed risk factors in this model include
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biomechanical constraints (i.e., the individual’s anatomical parameters might place
limitations on the achievable speed and range of the movements), the restraining nature of the
task, the required accuracy associated with it, the characteristics of the tool (instrument) used,
and the general capacity of the central nervous system (Sadnicka, et al., 2018). This model
also aligns with the theories of Griinewald (2007) and Stein et al. (2016) both of which
originate the onset from a period of maladaptive learning.

Griinewald (2007) explains that in healthy learning, the muscle spindles® encode the
force, position, and velocity of the muscle which is then correlated with the movement which
takes place; the consistency between this neural and physical activity is essential for creating
and reinforcing motor subroutines associated with a task. However, when an individual
practises in a fatigued state, it compromises this consistency and the estimation of the
parameters of the desired movement, leading to a disordered motor sequence. The idea of the
compromised estimation also takes a central role in Stein et al.’s (2016) predictive-control
hypothesis: the fatigued performer’s inability to recreate the exact same motor output results
in discrepancies between the predicted and manifested movement which leads to the
deterioration of the brain’s predictive control. As Stein et al. (2016) explain, “such deficient
predictions impede the CNS’s® timely selection and activation of the component elements in
task-specific movement sequences”, leading to the uncontrolled, inefficient, and
inappropriate muscular activations observed in focal dystonias.

These ideas highlight the importance of the process of movement learning and
repetition and present a new avenue for further research. Moreover, these theories indicate
that successful prevention is possible if the premises of movement acquisition are understood,

and appropriate tools are used during the process of obtaining the skill.

8 Muscle spindles are receptors that signal the changes in a muscle’s length, i.e., the extent to which it is
contracted.
9 Central Nervous System.
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In conclusion, while the current ideas and models provide insights into certain neural changes
which might contribute to the symptoms, they cannot fully explain the pathophysiology of
the condition, especially its task-specific nature. Following Sadnicka et al.’s (2018) unifying
motor control framework, research indicates that it will be necessary to broaden the field of
inquiry to understand MFD in-depth, including the process of movement acquisition and
performance, which is inseparable from the psychosocial and psychological elements of the
educational and work experience. This leads to the next layer of the introduced model: the
psychopathology of the condition, which is another unresolved historical debate around

dystonias.

2. 2. 2. Psychopathology and the neuropsychiatric model

According to Garcia-Ruiz (2013), the history of the research and treatment of task-specific
dystonias is an excellent example of how dominant contemporary views and ideas shape the
understanding of a medical issue. The question of whether dystonias are organic or
psychiatric has been a topic of heated debate for over a century (Munts & Koehler, 2010).
The understanding of the psychopathology of MFD changed many times before reaching the
present consensus, and this history significantly influenced the currently used models, and
subsequently, the research and treatment of MFD. Therefore, a short overview will be
provided of the contemporary theories of different eras to lay out the process through which
researchers arrived at the most recent theories.

In the 19™ century when the first medical texts about various types of dystonias were
written (Hammond, 1876; Gower, 1886), all problems of the Central Nervous System (CNS)
were examined, documented, and treated as one disease group (Baker et al., 2002), but
around the turn of the 20 century, two very distinct fields emerged: psychiatry and neurology

(Rowe, 2010). This specialisation allowed for more detailed research and gave rise to more
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nuanced expertise; however, it also initiated the idea that the disorders of mood and cognition
and neurological abnormalities are completely separate matters (Baker et al., 2002). The
sharp distinction between these two fields led to a strict classification, sorting the disorders of
the CNS into one of these categories and later, placing these conditions either into the
International Classification of Diseases (ICD) or the Diagnostic and Statistical Manual
(DSM) (White et al., 2012). This change had a huge — and possibly negative - impact on the
diagnosis and treatment of conditions with unexplained or poorly understood somatic
symptoms; as Rowe (2010) puts it: “when neurology and psychiatry moved apart from each
other around the turn of the 20th century, casualties included the many patients with
unexplained neurological disorders” (p. 1295). This new system of classification not only
reduced the communication and collaboration between the fields (Baker et al., 2002) but also
seemed unable to reliably address some of the complex issues some patients were facing.
Gower (1876) and Hammond (1886) originated occupational cramps from the
dysfunction of the CNS and the repetitive nature of the affected task. Subsequently, the rise
of the psychoanalytic approach following the work of Sigmund Freud steered the
understanding of the many unresolved conditions in the field of psychiatry and psychology
(Munts & Koehler, 2010). As a result, until the late 20» century unexplained motor problems,
including task-specific dystonias, were mostly treated as a type of “hysteria” due to medical
professionals’ inability to find any physical cause. The symptom was understood as the
somatic expression of an underlying psychological controversy caused by personality and
environmental factors as well as predisposition (Crisp & Moldofsky, 1965; Munts & Koehler,
2010), and the premise was that if this inner argument could be resolved, the symptoms
would disappear too. This clearly oversimplified approach failed to develop reliable
treatment strategies and was heavily criticised after Marsden’s (1976) new classification

system stated that dystonias are physical illnesses and not the manifestations of a psychiatric
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disorder (Albanese, 2017). This change placed patients with task-specific dystonias,
including MFD, under the care of neurologists and the theory has been upheld and advocated
ever since. The symptoms and the pathophysiology are examined from a strict neurological
perspective, and potential psychological risk factors are neglected by the bulk of the literature
or treated as a secondary reaction to the symptoms (Sadnicka et al., 2016). This led to a poor
understanding of the psychopathology of task specific dystonias, such as MFD, which
influences the research practices and the administered treatments as well, which largely

neglect the psychological problems of the sufferers.

Recently, the progress in brain imaging techniques (MRI, fMRI) produced an overwhelming
amount of evidence that patients with psychiatric disorders, such as depression and bipolar
personality disorder, have altered neural activity (White et al., 2012) and abnormalities can
be detected even on a structural level (Gray et al., 2020; Zhang et al., 2020). As a result,
professionals are urged to view these disorders through the lens of functional neuroanatomy
and to adjust medical training to align with the most recent understanding rooted in
neuroscience (Lane & Potter, 2001).

At the same time, there is growing evidence of co-morbid psychiatric issues in
patients suffering from neurological movement disorders (Berman et al., 2017; Conte et al.,
2016; Lencer et al. 2009; Semerdjieva & Milanov, 2018). As an example, Lencer et al.
(2009) found that there is a lifetime prevalence of psychiatric or personality disorders in
70.9% of Primary Focal Dystonia sufferers (the previous classification of Focal Isolated
Dystonias) and suggested re-classifying this group of disorders as “neuropsychiatric”.
Despite this newly emerged evidence, the strict separation between neurological or
psychiatric disorders is prevalent, and it can make the communication between clinicians

difficult, resulting in reduced access to the expertise of the other field (Baker et al., 2002).
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White et al. (2012), in the light of the current “revolution in clinical science” (p. 26.) suggest
a radical change: merging the fields of neurology and psychiatry and reclassifying the
neurological and psychiatric disorders under the domain of “disorders of the nervous system”
(p. 27).

While this radical suggestion is debated, the overwhelming evidence inspired
researchers to start investigating psychiatric issues in patients with task-specific neurological
disorders. The findings align with Lencer et al.’s (2009) data: there is a high prevalence of
anxiety, depression, phobias, obsessiveness, and perfectionism in the sufferers of task-
specific dystonias, such as the “yips”'® (Rotherham, 2007), Lost Movement Syndrome?!
(Bennett, 2015), and MFD (Enders et al., 2011; Jabusch et al., 2004; Jabusch & Altenmdiller,
2004).

Jabusch et al. (2004) compared musicians with MFD and musicians with chronic pain
with healthy controls and found that both groups with performance-related problems
displayed higher levels of anxiety than the control group. Additionally, musicians with MFD
showed more perfectionistic traits than the other two groups. A follow-up study about anxiety
in musicians with MFD (Jabusch & Altenmiiller, 2004) produced similar, but even more
specific results: the findings show that musicians with MFD suffer from higher levels of
social and other types of phobias than healthy musicians and musicians with chronic pain.
Enders et al. (2011) reinforced these results, and also found significantly higher neuroticism
scores in MFD sufferers than healthy controls using the NEO Five-Factor Inventory (NEO-
FFI).

Apart from exploring the prevalence of psychological issues in these affected

musicians, their role in the pathophysiology has also been re-examined. Based on

10 “Yips” is an umbrella term describing various sports-related task-specific dystonias. Among other athletes, it
can affect golfers, cricket players, and baseball players.

11| ost Movement Syndrome is a task-specific movement disorder affecting gymnasts and trampolinists. It is
also referred to as the “twisties”.
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retrospective questions (Jabusch et al., 2004; Jabusch & Altenmdiller, 2004) and retrospective
analysis (Enders et al., 2011) it has been suggested that anxieties and perfectionism were
present before the onset of the physical symptoms of MFD and can be considered as
contributors to the disease progression, rather than a secondary reaction to the onset.
However, it is possible that these psychological issues are only present in a sub-group of
musicians with MFD. Of 35 patients in loannou et al.’s (2014) study, some displayed high
levels of anxiety and perfectionism while others did not, forming two distinct groups. While
the sample size in this study is small and these results have not yet been replicated, it is an
interesting contradiction in the literature, pointing towards a more complex
psychopathological model than presented in the previous literature. Nevertheless, it seems
certain that at least a portion of MFD sufferers has psychological difficulties that pre-existed
before the onset of the disorder, and possibly contributed to it (Altenmiller & Jabusch, 2009;

Enders et al., 2011).

There are initial responses to this newly emerged evidence: Altenmiiller et al.’s (2014) model
(see Figure 2.2.) of the possible risk factors and disease progression includes psychological
triggering factors, as well as maladaptive cognitive strategies, such as over-focusing and
reinvestment!?. Sadnicka et al. (2018) also discuss the psychology of motor control and
highlight the role of misplaced attention in the development of MFD, at least in a sub-group
of patients.

While frequently hypothesised, very little is known about the role of these cognitive
processes in the development of MFD and their further implications for rehabilitation. These

hypotheses are rooted in observations and different sources and theories about movement

12 Reinvestment is the conscious manipulation of the biomechanics of an already learned movement during the
motor output, i.e., performance.
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acquisition and performance. In sports psychology, reinvestment and its detrimental effects
on sports performance have been investigated for decades (Deikmann, 1969; Schmidt, 1982;
Schneider & Fisk, 1983; Masters et al., 1993; Masters & Maxwell, 2008; Masters, 2012),
concluding that cognitive interference with the automatised movement while performing it
can obstruct the motor output, and can even lead to complete movement breakdown. Wulf
(2013) uses the terminology of “internal focus” when describing the cognitive process that
attempts to consciously supervise the movements during the execution, and “external focus”
when the attention is directed at the goal of the performed action and concludes that the
external focus of attention is superior in terms of movement effectiveness (accuracy and
consistency) and efficiency (employed force and muscular activity) (Wulf, 2013).
Reinvestment, i.e., internal focus, has also been discussed in relation to task-specific
movement disorders and linked to the onset of sports dystonias, such as the “yips” and Lost

Movement Syndrome (LMS) (Bennett et al., 2016; Edwards & Rothwell, 2011).

These inquiries were originally conducted in sports settings, but due to the many parallels
drawn between sports and music performance (for example, the skill is learned and honed
from a young age and performed in high-stress situations), researchers started to investigate
these constructs in music settings as well. This exploration is still in its initial phases, given
that the first study on the topic was published in 2011 (Duke et al., 2011), but the emerging
results align with the findings reported in sports, namely, that externally placed focus of
attention is superior to internal focus: it enhances technical precision and even musical
expressivity (Mornell & Wulf, 2019). It is reasonable to conclude that the correlation
between attentional focus and movement quality remains intact at the other end of this
spectrum, i.e., an internal focus would lead to less efficient and less fluent movements during

music performance.
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Figure 2.2.

Model of the risk factors contributing to the onset of MFD, Altenmiiller et al. (2014, p. 171)
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There are potential connections between using this maladaptive cognitive strategy and
psychological states. As Edwards & Rothwell (2011) observe, anxiety and depression can
prompt introspective attention and self-directed focus, which can be furthered by stressful
situations, such as performances or competitions. Moreover, perfectionist individuals are
more likely to attempt to control their movements to achieve flawless performance (Nilsen,
2019). This suggests a relationship between psychological traits and states and the use of
attentional focus, and also demonstrates that cognitive and emotional processes can have a

substantial effect on motor output.

In conclusion, the current classification and hypothesised pathophysiology of MFD was

heavily influenced by the contemporary views in medicine, which led to an incomplete
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understanding of the condition. The initial, oversimplified view of the disorder as “hysteria”
led to severe criticism after the 1970s, which subsequently deterred the research examining
psychological problems as contributors to the condition (Sadnicka et al., 2016). The newly
emerged evidence and data, however, suggest that the term “neuropsychiatric”” might be a
more fitting label for task-specific neurological movement disorders, such as MFD. While
there are researchers furthering this field (Altenmiller et al., 2014; Enders et al., 2011,
loannou & Altenmdller, 2014; Jabusch et al., 2004; Sadnicka et al., 2018; Steinlechner et al.,
2018) these are still the initial steps towards a more holistic understanding.

This carries huge importance not only in terms of our theoretical understanding but
also from the viewpoint of preventative and treatment strategies. With a more detailed
neuropsychiatric model, it would be possible to identify and attend to vulnerabilities in the
population, and for musicians with the disorder, this additional information can provide new

therapeutic targets.

2. 2. 3. The holistic model
The previous sections discussed in detail why the examination of psychological and
psychiatric issues and cognitive functioning are crucial in the case of MFD. The models
proposed in alignment with these ideas, however, still have a considerable limitation: they
examine psychological and cognitive factors as highly individual traits, even though these do
not develop in a vacuum. The social and cultural context in which the individual is embedded
plays an important role in the development and cultivation of the personality, psychological
traits (Syme & Hagen, 2019), and behaviours (Wulf and Lewthwaite, 2016); therefore, these
external (sociocultural and psychosocial) influences should not be overlooked.
Unfortunately, the study of these important contributors to health and illness are still

excluded from traditional medical practices in spite of the frequent and repeated criticisms

45



(Adler, 2009; Ahn, 2006a; Engel, 1977; Engel, 1981; Syme & Hagen, 2019; Wade &
Halligan, 2017). The first landmark paper by Engel (1977) proposed the biopsychosocial
model as a replacement for the traditional medical model: this unique understanding
converges biological, psychological, and social factors when exploring the aetiology and
pathophysiology of various diseases. The model also accounts for the environment in which
the studied phenomenon is embedded: as Engel (1981) explains “nature is a hierarchically
arranged continuum, with its more complex larger units being superordinate to the less
complex smaller units” (pp. 103-104). Similarly to a cell which is part of an organ, or an
organ which is part of an organ system, a person is also a part of a higher-level organisational
system, such as a family unit, a community, or a sub-culture (e.g., classical musician) (See
Figure 2.3). Thus, the study of a single cell cannot provide sufficient information about the
complexity of an individual, and an individual cannot be fully understood without their social
context. Therefore, Engels (1977; 1981) argues that medical investigations need to be
broadened, including the higher levels of the organisational system of which the studied

phenomenon is a part to understand the contextual influence.

As Wade & Halligan (2017) explains, the model has lost nothing of its relevance, on the
contrary, with the rise of multifactorial chronic illnesses, applying it to modern medicine is
imperative. Ahn et al. (2006a; 2006b) also argued the necessity of replacing the traditional,
reductionist medical model (which is underpinned by the premise that all complex problems
can be solved by dividing them into smaller segments) with “systems thinking”. The goal of
systems-oriented thinking, similarly to the biopsychosocial model, is to understand the entire
system as a whole and not as the sum of its parts, acknowledge that the interaction between
parts informs the outcomes, and evaluate many different factors to assess the dynamics of the

system.
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Figure 2.3.

Engel (1981) Levels of organisational systems
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Viewing MFD through the lens of the biopsychosocial model and applying systems-
oriented thinking reveals additional justifications to closely examine the role of
environmental factors in the onset disorder: the condition is task-specific (Hofmann et al.,
2015) and even in the cases where the symptoms spread to further similar tasks, the problems
start with instrumental playing (Rosset-LIlobet et al., 2007). Therefore, the context in which

this action takes place, including the social and educational environment in which the skill is
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learned and the professional settings in which it is practised and performed, might be a source
of important information for understanding the aetiology of the condition.

Task-specific behaviours, i.e., the quantity and quality of the instrumental practice are
other topics which are worthy of further investigation. As Adler (2009) points out, behaviours
are likely to be informed by the individual’s interpretation of the external stimuli; in
instrumental learning, examples can include the traditions associated with the environment
(Perkins, 2013), feedback from the audience, peers, or authority figures (Avila et al., 2012),
and the guidance received to enhance one’s skills (Altenmiller & Gruhn, 2002). Given that
the repetition of the later affected movement takes the centre of attention in many
neurological models (Altenmiller et al., 2014; Byl et al., 1996; Grunewald, 2007; Sadnicka et
al., 2018; Stein et al., 2016) examining the characteristics of the instrumental practice and the
various factors which might influence it could be informative.

While the current literature only focuses on the quantity of the instrumental practice
and the number of repetitions, the quality, i.e., how the skill was practised prior to the onset
might also provide relevant information. Up to the mean age of the onset, musicians with and
without MFD spend the same amount of time practising their instruments (Schmidt et al.,
2013); therefore, the differences must be sought in the practice strategies and playing
technique. According to Jargensen (2008), these can be markedly different between
musicians, depending on the personality, motivation and attitudes of the musician, the
characteristics of the instrument, and lastly, on the social influence, such as communication
with the teachers and peers, and the features of the environment where the learning takes
place. Differences in instrumental technique might also play a role: it has been suggested that
inefficient functional biomechanics and unfavourable playing conditions contribute to
performance-related injuries (Allsop & Ackland, 2010; Visentin & Shan, 2004; Visentin et

al., 2008), possibly because ill-fitted playing mechanisms can overload certain muscles and
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joints (Chan & Ackermann, 2014). Even though MFD is a neurological movement disorder,
overuse and performance-related pain have been suggested as possible triggering factors
(Altenmdiller et al., 2014). Moreover, the way the practice is scheduled can also be a possible
contributor: whether the musician is taking frequent breaks from the activity or practices in

longer blocks might also influence the development of the condition (Sadnicka et al., 2016).

As we lay out this intricate system, it becomes clear why the origin and treatment of the
condition resist simple explanations or solutions. The complexity is convoluted even further
if, employing the methods of the biopsychosocial model and applying systems thinking to
MFD, we consider how these elements might influence and aggravate each other; the impact
of the social environment might affect both psychological traits and behaviours; social
expectations can be internalised, personality traits might inform the practice strategies, and
cognition and emotion can guide movement behaviours. In other words, instead of solely
focusing on the somatic symptom and the neural networks supporting (or failing to support)
the movement patterns, it is necessary to broaden the field of inquiry and focus on the patient
as a whole, acknowledging the social setting in which they are situated in, alongside their
experiences, psychological states, behaviours, and feelings, otherwise “the disease, and not

the person affected by it, becomes the central focus” (Ahn et al., 2006, p. 0709).

2. 3. Treatment strategies

The previous sections discussed theories and models in great detail; however, little has been
said so far about the practical implications. The current understanding was presented as a
three-layered model with the narrowest, neurological understanding in the centre, followed
by the inclusion of psychological traits and cognitive strategies as contributing factors, and

finally proposing a further expansion of this model into a holistic, biopsychosocial model.
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The currently used treatment strategies are primarily in alignment with the
neurological model, focusing on the motor symptom and its neural representations in the
brain. Since the second main goal of this thesis is to enhance the rehabilitation of musicians
with the disorder, it is necessary to provide an overview of the available treatment strategies.
First, however, one other difficulty needs to be highlighted, namely, the lack of a clear
measurement tool to assess the success of the treatment strategies. The two main reviews on
the topic (Peterson et al., 2013; Spector & Brandfonbrener, 2007) agree that the lack of a
standardised, valid, and reliable measurement tool for MFD is a major impediment in
evaluating existing and creating new interventions. There are many difficulties with
developing such a scale. Firstly, when talking about a disorder, which means functional
abnormality, it is also necessary to define the functional state in detail, otherwise, the
differences cannot be outlined. When applying this definition to MFD, the functional
abnormality is the impairment of the fine motor movements when playing an instrument, and
healthy function is unaffected instrumental technique. However, defining a healthy technique
poses a real challenge for many different reasons. MFD is a condition that can affect many
different instrumental players and various body parts. The upper extremity is often affected
but suffering from symptoms in the orofacial muscles i.e., embouchure (Altenmiller &
Jabusch, 2006; Frucht, 2016; Frucht et al., 2001), or the foot (Lee & Altenmuller, 2014) are
also prevalent issues. It is clear that the dysfunctions of such different body parts cannot be
described in a general way, and it calls for separate identifications. Moreover, the
instrumental technique consists of a wide variety of complex movement patterns which can
be either fully or partially affected (Frucht, 2016; Jankovic & Ashoori, 2008; Sadnicka et al.,
2016; Tubiana, 2003). The performance of these movement patterns is also highly dependent
on the educational approach the musicians were taught with (Waters, 2000a; Waters, 2000b).

These approaches can differ greatly, resulting in different playing techniques, which are then
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further modified by the individuals. These changes are sometimes led by personal
preferences, but physical differences can also play a major role to use certain techniques. As
an example, brass players with different jaw structures and bites might employ slightly
different lip positions (Woldendorp et al., 2016). These factors greatly complicate the
assessment of the symptoms and the improvement following an intervention, and most often,
self-report is used to evaluate the patient. The only method which reliably quantifies the
severity of the symptoms of affected pianists was presented by Jabusch et al. (2004): they
analysed the velocity of the used keys and timing parameters during the performance of a
scale in affected and healthy pianists. However, this method only allows the measurement of
playing scales on a piano, excluding other instruments, and other possible playing techniques
on the piano as well.

In most studies and practices, researchers, clinicians, and practitioners are relying on
the subjective perception of the musicians to evaluate the improvement, which can be
influenced by personal and interpersonal factors. Moreover, if a significant amount of time
has already been spent on rehabilitation, musicians tend to judge their improvement more
positively (Van Vugt et al., 2014). Therefore, the reported success rates of each therapy need

to be treated with caution.

2. 3. 1. Medical treatments

Currently, the administered medical treatments are in alignment with the official
classification, and mostly follow the protocol which is informed by the treatment of other
types of dystonia. The majority of these therapies are either aimed at muscular symptoms,
such as Botulinum Toxin injections (Altenmiller & Jabusch, 2006), or at the affected circuits
in the brain itself, in the form of oral medication (Altenmiiller & Jabusch, 2006) or deep brain

stimulation (Horisawa et al., 2019).
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The most frequently used approach is Botulinum Toxin injection therapy to weaken
the overactive muscles which are causing the cramps and tremors. This treatment is
symptomatic since the problem is neurological, not muscular, and was adopted from the
treatment practice of non-task-specific, more severe and extreme forms of dystonias, such as
generalised dystonia (Jankovic et al., 1990; Jankovic, & Brin, 1991, Rivest et al., 1991).
These conditions are characterised by constant and painful symptoms, which interfere with
the patients’ everyday activities and have further implications on their well-being (Ben-
Shlomo et al., 2002); therefore, deterring the over-activation results in relief in the patients.
In task-specific dystonias, such as MFD, wherein the majority of the patients, the problem
does not manifest in the absence of the triggering task (Hofmann et al., 2015) and the sufferer
will continue attempting to execute the fine motor movements associated with the task the
outcome might not always be profitable.

Among task-specific dystonias, Botulinum Toxin was first used for Writer’s Cramp
(Cohen et al., 1989; Rivest et al., 1991) and was administered to musicians with MFD soon
after (Cole et al., 1991). It was concluded that while it reduced the spasms associated with the
disorder, it did not help regain the lost motor coordination (Cole et al., 1989); Tubiana (2003)
commented on these findings in the following way: “we do not think that administration of
botulinum A toxin, without neuromuscular rehabilitation, should be an option for musician’s
FD” (p. 169).

From two big cohorts of musicians with dystonia, 57% (Jabusch & Altenmdiller,
2006) and 36% (Schuele et al., 2005) reported long-term improvement in their motor
coordination after receiving Botulinum Toxin injections, but there are no documented cases
of a full recovery following the treatment. Also, this improvement is only observed in
musicians with upper extremity dystonia; wind players with embouchure dystonia are

generally not responding well and can even experience deterioration in their motor
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movements (Schuele et al., 2005). The other main issue with Botulinum Toxin as a treatment
for MFD is the expertise required to administer it: as Grinewald (2007) observes “the results
of EMG guided botulinum toxin treatment of arm dystonia may be disappointing or
associated with unacceptable adverse effects, and the clinical skills required to undertake it
are not universally available” (p. 914). The success of the treatment is highly dependent on
the precision in localising the affected muscle, and on the injection technique used (Jabusch
& Altenmuller, 2006). The injections given based on only visual examination reach the target
muscle only in 37% of the cases in the treatment of Focal Isolated Dystonia (Molloy et al.,
2002), and this problem is furthered in MFD patients because the disordered movement
patterns are often complex and have pronounced compensatory elements which are
sometimes hard to distinguish from the primary dystonic symptoms (Jabusch & Altenmiiller,
2006). Moreover, to maintain the weakening effect of the toxin, the injections have to be
repeated, but the prolonged use might lead to muscle atrophy (Salari et al., 2018), making
subsequent behavioural therapy or physiotherapy even more challenging.

In summary, Botulinum Toxin injections are symptomatic and do not offer long-term
rehabilitation (Tubiana, 2003). Even when the use is justified, the treatment needs to be
complemented with other forms of physical rehabilitation, such as neuromuscular re-

education programs or physiotherapy (Tubiana, 2003).

Trihexyphenidyl is often favoured in the treatment of musicians with MFD; this drug is
generally used for various conditions to improve motor control, particularly Parkinson’s
disease (Jilani et al., 2021); currently, there are no drugs available specifically developed for
task-specific dystonias. Similarly to Botulinum Toxin, various drawbacks were reported,
particularly, a high percentage of unresponsiveness and in other cases, severe side effects

(Jabusch, & Altenmidiller, 2006; Jabusch et al., 2005). Jabusch & Altenmiiller (2006) reported
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the outcome of the treatment in 69 musicians; 39 (56.5%) patients dropped out at various
points in the treatment due to unsatisfying responses or side effects (e.g., dry mouth, fatigue,
dizziness) while 23 (33%) reported some improvement; however, none of the musicians with
embouchure dystonia experienced any benefit. Interestingly, those patients who responded to
the treatment reported side effects more often as well. Jabusch & Altenmuller (2006)
concludes that in their sample, the employment of the drug “was limited due to the frequent
occurrence of side effects” (p. 2014).

Deep-brain stimulation is not a widely used method for treating MFD, it is more
common in more disabling forms of dystonia, such as generalised dystonia (see Kupsch et al.,
2006). Some studies are reporting positive results in musicians with MFD (Cho & Hallett,
2016; Horisawa et al., 2019) but the practice is not widely used, and the literature is scarce.
Arguably, with other possible treatments available, the highly risky and expensive invasive
brain stimulation does not seem an ideal option, especially since MFD might be crippling in

many ways, but it is not life-threatening.

2. 3. 2. Behavioural therapies

Behavioural therapy is an umbrella term, used in this thesis to describe various approaches
which re-educate the movement patterns of musicians while they are playing (or attempting
to play) the instrument. The literature on these various approaches advanced significantly in
the last decade, mostly describing strategies for rehabilitating task-specific hand dystonias
(Enke & Poskey, 2018), including constraint-induced therapy*® (Berque et al., 2010; Berque
et al., 2013; Candia et al., 1999), slow practice (Berque et al., 2013; Sakai, 2006), and

neuromuscular re-education programs (Byl et al., 2003; Enke & Poskey, 2018). There is

13 Constraint-induced therapies are based on blocking the unwanted compensatory movements of the healthy
fingers with splints.
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evidence that the process of aided re-learning not only helps regain control over the affected
movements but also encourages positive neuroplasticity which alters the somatosensory
cortical representations (Candia et al., 2003; Yoshie et al., 2015). In other words, behavioural
therapies can change the neural networks underpinning the activity and have the ability to
decrease or erase the dystonic symptom. These therapies have no side effects and are more
efficient than other approaches (Altenmuller & Jabusch, 2006; Jabusch et al., 2009).

The tested treatments reported in the literature use a diverse set of strategies to
achieve better movement control in musicians with MFD. Some practices start the
rehabilitation with general alignment (Tubiana, 2003) and attend to the biomechanics of
larger structures (e.g., trunk, scapula, arm movements) (Ackermann & Altenmuller, 2021).
Improving general fitness and introducing an exercise protocol as part of the rehabilitation
have also been used (Byl et al., 2009; Byl et al., 2000) as components of the therapy. Other
programs exclusively target the affected body part by supporting the movement with the use
of splints (Berque et al., 2010; Berque et al., 2013; Candia et al., 1999; Rosset-Llobet
& Fabregas-Molas, 2011), or slowing the affected movements down (Sakai, 2006; Yoshie,
2015). Sensory-motor retuning is also a frequently used method which aims to enhance
tactile sensations as well as fine motor movement control in musicians with MFD (Butler et
al., 2018; Candia et al., 2002; Rosenkranz et al., 2009), and these various components are
often combined to approach the problem from different angles at the same time.

Despite these efforts, the outcomes of behavioural therapies are still not satisfactory
(Enke & Poskey, 2018) and they are not available for all musicians: the primary focus is the
dystonias of the upper extremities leaving musicians with embouchure dystonia or other
types of MFD with fewer options; to the best of my knowledge, there are no guidelines or

suggestions given in the literature about how to approach the rehabilitation of these
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phenotypes. Moreover, the patients’ psychological traits, behaviours, and general situation is
rarely considered; the therapies focus exclusively on the motor symptom.

Given that these approaches rely on the active participation of the sufferer
(Altenmuller & Jabusch, 2010), in fact, the bulk of the work is done by the patient in private
practice sessions, the importance of understanding the contributing non-organic factors,
especially negative psychological tendencies, increases considerably. The re-learning usually
takes years and requires the musician to practice small technical elements meticulously which
were already mastered before the onset of the condition (Enke & Poskey, 2018; Tubiana,
2003). There is no research available about how to support this strenuous process, but it is
possible that considering the role of psychological, psychosocial, and environmental
elements, which aggravated the onset in the first place and addressing them alongside the
motor symptom might improve the success rates of these types of treatments.

Psychological traits, previous experiences, the psychosocial environment, and the
behaviours prompted by these can influence how the musician acts as an active participant
during the rehabilitation, which can impact the outcome of the process (loannou &
Altenmuller, 2014). In order to create a more reliable protocol, all these elements need to be
understood and described. This goal cannot be achieved from the current, strict neurological
perspective; a biopsychosocial approach would be more fitting to understand and address the

various problems the affected musicians are facing.

2. 4. Conclusion

Since the first documented case of Robert Schumann’s task-specific finger dystonia, MFD
has impacted countless musicians around the globe. Compared to other professions affected
by task-specific dystonia, musicians are at the greatest risk to develop the disorder with an

estimated 1% of the population affected (Altenmdiller & Jabusch, 2010). As Schmidt et al.
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(2013) point out, this means thousands of musicians, given that there were 176200 registered
professional musicians in 2012 in the USA alone.

Our understanding evolved greatly in the last decades with the rapid development of
neuroscience, but these advancements did not yet lead to the establishment of a reliable
treatment protocol. In similar unexplained and chronic diseases, the research and treatment
slowly turn towards a more holistic, biopsychosocial approach, and employs systems thinking
instead of the traditional reductionist medical model (Adler, 2009; Ahn et al., 2006a; Ahn et
al., 2006b; Syme & Hagen, 2019; Van der Kolk, 2014; Mate, 2011; Wade & Halligan, 2017).
Researchers have already started exploring other performance-related problems in musicians
in a broad and holistic way, examining the psychosocial environment (Akel & Duger, 2007;
Détari et al., 2020; Holst et al., 2011; Jacukowicz, 2016), psychological traits (Chelkowska-
Zacharewicz et al., 2021; Kemp, 1993; Kenny et al., 2014; Lawendowski et al., 2020),
practice and playing behaviours (Ericson et al., 1993; Visentin & Shan, 2004; Visentin et al.,
2008), the role of music education (Patston, 2014; Presland, 2005; Waters, 2020a; Waters,
2020Db), and learning cultures of musicians (Perkins, 2013) in relation to health and
wellbeing. These inquiries led to a more detailed understanding and various interventions to
support injured musicians and the development of preventative programs. Following these
examples and initiatives, approaching MFD in a similar way could enhance both treatment
and prevention.

While some of the more recent models acknowledge the presence of maladaptive
psychological traits and cognitive strategies, there is still a certain level of reluctance to
include these factors in the pathophysiology of the condition (Sadnicka et al., 2016) and the
suggested research trajectory aligns with the traditional neurological model (Richardson et
al., 2017). Even less is known about the practice behaviours of the musicians prior to the

onset, which can be a piece of crucial information given the symptoms are most often
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restricted to the specific movement patterns associated with the instrument (Hofmann et al.,
2015). And lastly, there are hardly any mentions of how these possible contributing factors

evolved in the musicians and the role of the social environment in the process.

This thesis is an initial exploration of the disorder from a more holistic perspective by
focusing on the musician with the disorder rather than just the affected body part. To reach
this goal, an inductive and phenomenological approach was taken, placing the lived
experience of the musicians with the disorder in the centre of attention, especially their
recollections of their personal and professional lives prior to the onset. Opposing the
primarily used deductive methods where preconceptions were tested, this approach allows
exposing previously hidden aspects of the condition, which then can be tested in a more
generalising, quantitative way subsequently. The research questions guiding this research

were the following:

1. What were the characteristics of musicians’ personal and professional live prior to the
onset of MFD?

2. How did these factors potentially influence the development of the symptoms of the
disorder?

3. How might these factors influence the rehabilitation from the condition?

4. Based on the acquired information, what steps could be taken to protect the next

generation of musicians from the disorder?

To answer these questions, three studies were planned with a mixed methodology. The first

Constructivist Grounded Theory study allowed data to emerge directly from the source: the

stories and recollections of musicians with the disorder. In these open interviews, participants
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could share their narratives without being restricted by conceptual frameworks, which led to
rich data and concepts previously unexamined in relation to MFD. The second study was
constructed based on this information; while it still used personal opinions and observations
as a source, the target population of the inquiry was practitioners who work with affected
musicians frequently. These experts’ narratives allowed access to a very large in-direct
sample of musicians with MFD, but the data still carried the nuance of personal experience.
This study also offered insight into the ongoing practices and the additional tools used to
support this vulnerable population. The third stage of the thesis was a hypothesis-testing
questionnaire study with the goal of exploring the frequency of the risk factors identified by
the first two studies. The data obtained from the three phases of the research was then
subsequently used to generate a holistic model of the condition and make recommendations

for enhancing treatments and developing preventative strategies.
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Chapter 3. Methods

3. 1. Epistemology and methodological approaches
MFD is a complex phenomenon, which eluded all attempts to fully understand and reliably
rehabilitate the condition. The multifaceted and complex web of potential contributing factors
is generally acknowledged in the literature (Altenmdiller & Jabusch, 2009; Sadnicka et al.,
2016; Sadnicka et al., 2018); however, not all areas are given equal thought and attention.
Excessive research has been undertaken to identify genetic factors (Lohmann et al., 2014;
Schmidt et al., 2009; Schmidt et al., 2011) and to understand neural changes which take place
in the affected musicians’ brains (Candia et al., 2005; Haslinger et al., 2010; Sadnicka et al.,
2021). Much less, but increasing attention has been directed towards psychological
characteristics, cognition, and to a certain extent, emotive elements (Enders et al., 2011;
loannou & Altenmiiller, 2014; Jabusch & Altenmiller, 2004; Jabusch et al., 2004). Research
into the role of lifetime prevalence of traumas is in its initial stages (Alpheis et al. 2022;
Schneider et al., 2021) but the frequently reported traumatic events preceding the onset of the
condition (Schmidt et al., 2013) are under-researched. Moreover, very little is known of the
biomechanical aspects of the condition, even though postural deficits seem typical in this
population (Tubiana, 2003), and to the best of my knowledge, no research has been
undertaken to explore the broader social context in which the later affected skill was learned
and practised. In conclusion, several topics associated with the condition were only theorised
or there is only anecdotal evidence to link them to the onset; therefore, they need to be
examined in more detail, furthermore, the potential links between these factors need to be
considered.

The research which is being undertaken on the topic - with only a few exceptions
(e.g., Schneider et al., 2021) - has methodological similarities: MFD is approached in a

deductive manner, from the highest conceptual level towards the details, and is conducted
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within a positivist and reductionist framework with quantitative methodological tools. This
positivist epistemology states that knowledge can be gained by empirically observing and
measuring phenomena, and based on this knowledge, it builds models to describe reality
(Fox, 2008). However, while a positivist framework can be an excellent tool in natural
sciences to generate knowledge, it has also been criticised for disregarding human
experiences and interpretations and attempting to establish a general “truth” without
considering the context (Fox, 2008). The reductionist approach furthers this simplification by
focusing only on small segments of the phenomenon in isolation, disregarding potential links
between them and their contextual influence (Ahn et al., 2006a; Engel, 1977; Wade &
Halligan, 2017).

As Johnson & Onwuegbuzie (2004) point out, research areas which are dominated by
one particular methodological approach, often benefit from methodological pluralism, i.e., a
mixed-methods research strategy. Every methodological tool has its strengths and
weaknesses, and by using primarily one approach in the majority of the conducted studies on
a topic, the bias associated with the design can impact the generated models, resulting in a
restricted overall understanding. By using a mixed-method approach, the researcher can
“draw from the strengths and minimize the weaknesses” (Johnson & Onwuegbuzie, 2004, pp.
14-15) of both qualitative and quantitative designs, and produce a more detailed and accurate
understanding of the studied phenomenon.

Studying a subject by applying a mixed-method approach, however, raises
epistemological questions, namely that the methodological approaches are rooted in different
philosophical assumptions about the nature of reality. The epistemological standpoint of
qualitative studies is that knowledge is constructed as a result of the interaction between the
researcher and the subject of their study, an assumption known as constructivism. This

acknowledges the fact that social reality is not an objective entity but emerges from the
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individual and collective norms, values, and belief systems (Fox, 2008). Quantitative enquiry,
on the other hand, operates within the aforementioned positivist framework, postulating the
existence of objective reality.

This evident difference between the epistemological approaches of the elements in
mixed-method studies has been excessively discussed in the literature (Biesta, 2010;
Descombe, 2008; Johnson & Onwuegbuzie, 2004). The consensus in the field regarding the
philosophical and epistemological differences is that the “rationale for a mixed-method
approach needs to be a pragmatic one” (Biesta, 2010, p. 96.), in other words, the level of
success of the practical application of the methodology should inform the methodological
choices rather than underlying philosophical principles. Biesta (2010) argues that while
pragmatism cannot fully provide philosophical support for mixed methodology research,
John Dewey’s theory of knowing (1933) can help us solve this conflict in epistemology
(Biesta, 2010); Dewey argues that since obtaining knowledge is always the result of some
form of action, the gained information is generated by the interaction between the procedure
and its consequences; therefore, it should not be viewed as a “once-and-for-all truths about a
world independent from our lived lives” (Biesta, 2010, p. 96), no matter what tools were used
in collecting the data.

The epistemological approach of this thesis aligns with this pragmatist view situating
the research between objective positivism and subjective idealism, in other words,
acknowledging the co-existence of individual realities influenced by personal experiences
and the social environment and the presence of measurable trends and tendencies in a broader
context. By doing so, the aim is to generate and promote tangible and practical outcomes for
the community of musicians with MFD and practitioners working with them, in addition to

informing preventative strategies.
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Mixed-method research has various tools to generate and obtain knowledge: induction
(drawing conclusions directly from the data), deduction (testing hypotheses), and abduction
(selecting the best interpretation of the results) (Johnson & Onwuegbuzie, 2004). Given the
multifactorial nature of MFD and the lack of detailed understanding of many of these factors,
this research starts with induction, i.e., seeking patterns in the life experiences of musicians
with MFD, followed by the observations of those who work with them frequently. These
findings can then be narrowed down to a more specific set of risk factors to be examined in a

positivist framework with quantitative methodology.

3. 2. The mixed-method study design

The epistemological considerations and the state of the art prompted a mixed-methodology
design which allows the strengths of both qualitative and quantitative research methods to
inform the final results of the thesis. This methodological design had three phases: an
exploratory, a verifying, and a generalising stage; the corresponding studies are building on
each other, each guided by the findings of the previous one. After the conclusion of the third
study, the generated data was used to perform a triangulation between all the data points,
leading to a more nuanced and valid picture of the phenomenon (Torrance, 2012). Here, a
short overview will be provided of each study to outline the overarching methodological
design; more detailed information about the data collection, participants, and analysis of the
studies is presented in Chapters 4-7.

The first conducted study was a constructivist and exploratory Grounded Theory
design: this methodological tool allows researchers to map previously uncharted areas and
create a broad understanding of the field (Charmaz, 2006). The themes and categories emerge
directly from the data, as the researcher is collecting and analysing it simultaneously. New

findings are tested in the subsequent interviews to the point where the data reaches saturation,
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i.e., there are no new topics emerging. This dataset consists of the narratives of individual
musicians suffering from the condition and can be described as very subjective and personal.

To broaden this understanding, the second study presented the emerged topics to
practitioners (neurologists, psychologists, physiotherapists, and private practitioners) who
frequently work with sufferers of MFD in the form of semi-structured interviews, which also
allowed new insights to emerge. The data generated by this study is still subjective, but less
personal since the interviewees were sharing their observations of an estimated 2000 affected
musicians they have treated or interacted with. This indirect large sample provided an insight
into the ongoing practices and the participants’ professional and personal opinions about their
patients/clients. The participants were also asked how they addressed the non-motor
symptoms in their practice; these findings were subsequently used to inform the discussion
about treatment strategies.

The third phase of the research was a hypothesis-testing questionnaire study, which
aimed to generalise a set of risk factors (chosen from the rich qualitative material) by
comparing musicians with MFD with healthy musicians. Since there were many different
themes and topics in the dataset of the first two interview studies, a process of careful
selection was performed. To optimise the process of this selection, all the themes and topics
were tested against a set of criteria, which was set up to ensure that the areas of most interest
were explored. These were not considered with equal weight, the order in which they are
presented also shows their rank in importance.

1. Themes that were strongly supported by both interview studies.

2. Themes that were unexplored by previous literature.

3. Themes that were supported by anecdotal evidence mentioned in previous literature.

4. Themes that could be linked to previously established concepts and validated scales were

available.
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An overview of the studies and their characteristics and the trajectory of the research is

presented in Figure 3.1.

Figure 3.1.
Study design

Mixed method study design

Study 1.
Grounded Theory - interviews
with musicians affected by MFD

Study 2.
Semi-structured interviews
with practitioners

Study 3.
Hypothesis-testing survey
Musicians with and without MFD

Personal and subjective

Open, inductive

Exploratory

Small sample size (N=15)

Personal, subjective, observational

Partially open, semi-structured

Exploratory and verifying

Small direct sample size (N=15)
Large in-direct sample size
(approx. 2000)

Objective

Deductive, structured

Generalising

Large sample size (N=270)

3. 3. Analysis and triangulation

Analysing and triangulating the findings of a mixed-methods research study requires certain
methodological considerations, namely, the implementation, priority, integration, and
theoretical perspective (Creswell, 2003). The implementation of this design was a sequential
one: the studies were conducted separately, followed by the data analysis and interpretation.
Since all of them can be viewed as individual pieces of work, they are more loosely
connected than data collected by different methodological tools within the same study;
however, the findings informed and guided the methodological choices made in the

subsequent studies.
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Priority was given to the qualitative data over the quantitative data in the overall
analysis in cases where the findings were pointing towards opposing concepts. The main
reason for this is the lack of validated measurement tools in the areas of the inquiry; the
questionnaire study used many self-constructed tools which need refining in the future and
the validity at this point cannot be guaranteed.

The integration of the data in mixed methodology studies is often labelled as
triangulation, and it is one of the most important processes since it informs the final emerging
model (Fielding, 2012; Torrance, 2012). This process was also sequential in the overarching
design, given that the findings of each study informed the design of the following one;
however, at the conclusion of the research, as presented in the general discussion in Chapter
8., a second level integration was performed within the established framework to refine the
final model.

According to Creswell (2006), there are two main attitudes that can govern the
theoretical approach: either the theoretical perspective informs the analysis from the
beginning, or it is emerging as the research proceeds. In this design, the framework which
later guided the analysis developed during the first, exploratory stage, namely, the Grounded

Theory study, and informed the subsequent studies.

3. 4. Researcher reflexivity

| am a professional musician with a BA and MA performance degree in flute performance. |
was leading a successful freelancing soloist career until the onset of a severe case of
embouchure dystonia in 2010: following an extremely rapid onset, | completely lost my
ability to produce a sound. My full recovery was a result of an unaided and self-led
retraining, and | returned to my performance career in 2014. After my recovery, | soon

learned that opposing my original belief that this was an incredibly rare problem, a large
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number of musicians were suffering from it in my close proximity. When | started talking
openly about my experience, countless colleagues, students of colleagues, former teachers,
and peers told me in private that they were experiencing MFD symptoms. | heard many
stories about ending careers, miracle cures which did not work, and financial and mental
health issues, and it became clear that there is no reliable treatment, and no resource or
support available to these musicians.

My own experience and the apparently desperate need for better approaches inspired
me to continue my studies to understand the situation better. 1 completed an MSc
Performance Science degree at the Royal College of Music in 2018, and | continued my
research at the University of York as a PhD candidate. Alongside my academic studies and
inquiries, I became a member of several online support groups and have frequent
communication with musicians with the condition, and private practitioners work with them
to rehabilitate their skills.

Thus, my personal and professional experience, both as an active musician and as a
former MFD sufferer puts me in a position that Dwyer & Buckle (2009) describes as an
“insider status”. The fact that [ was forced to quit my performance career for four years due
to my inability to play was openly communicated to the participants of this research which
possibly allowed me to build rapport with my interview participants quickly. As Dwyer &
Buckle (2009) puts it, when the researcher is perceived as part of the group, “the participants
are typically more open with researchers so that there may be a greater depth to the data
gathered” because there is an “assumption of understanding and an assumption of shared
distinctiveness” (p. 58). Conducting research from this “insider view” also carries potential
problems. As Brannick & Coghlan (2007) articulates, insider research is often viewed as too

subjective and is a risk to the intellectual rigour expected from academic research. Moreover,
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it can result in confusing one’s role as a researcher and as part of the group and interpreting
the data through the lens of one’s personal experiences.

I concluded that this bias cannot be completely eliminated from the research;
therefore, acknowledging it in a transparent way is the best course of action to preserve the
authenticity of the work. As Adler & Adler (1987) noted, complete objectivity in qualitative
research is not achievable and instead of aiming to establish it, researchers need to focus on
the advantages stemming from the insider status (Dwyer & Buckle, 2009) and use epistemic
reflexivity (examining one’s belief systems and preconstructed assumptions) and
methodological reflexivity (monitoring the impact of the study design and setting on one’s
behaviours) to ensure the clarity of the process (Brannick & Coghlan, 2007). The close
supervision and feedback from external resources (e.g., supervisor, Thesis Advisory Panel)
were also invaluable to guide this research and encourage the development of a deeply

reflective practice.

3. 5. Ethical considerations

In this research, three main groups of participants were targeted: musicians with MFD (in
Studies 1. and 3.), musicians who do not suffer from the disorder (in Study 3.), and
practitioners who treat the condition frequently (in Study 2.). The different characteristics of
each of these groups require distinct ethical considerations; therefore, they will be discussed
separately in the following paragraphs.

Undoubtedly, musicians with MFD are the most vulnerable of these three groups,
especially because they were asked to share various details about their disorder during the
data collection. MFD is a condition which can have a devastating psychological, emotional,
and financial impact on the affected individuals. These musicians often spend decades of

their life with diligent and dedicated work to hone their skills on their chosen instrument
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before the onset (Chang & Frucht, 2013; Conti et al., 2008), tying their identity to the
profession (Toner et al., 2016) only to lose it in an unexpected and unexplained way. The
lack of reliable rehabilitation strategies and their inability to continue their professional

career in the same manner can further this distress, leaving them in a vulnerable state.
Therefore, when collecting data from this population, these ethical considerations directed the
inquiry throughout.

There is a less pronounced risk of causing psychological distress in healthy musicians
when inquiring about their personal experiences; however, since musicians, in general, are
more prone to suffer from mental and physical issues than the general population (Kok et al.,
2016; Vaag et al., 2016) and work in less optimal environments (Détéri et al., 2020), the risk
might still be substantial.

The participants who work with affected musicians were recruited from two separate
groups: medical professionals and private practitioners. While they were asked about their
experiences with their clients, personal memories and experiences were inevitably part of the
conversation. All private practitioners were former sufferers of the disorder, now fully
recovered, and three of the medical professionals had personal experiences with the
condition. Apart from the personal involvement and the potential distress stemming from the
recollection of upsetting events from their past, there was another important ethical
consideration to make: there are only a few individuals who specialise in treating the
condition; therefore, these participants could be easily recognised by someone relatively

knowledgeable on the field, based on very little information.

To ensure the best practice in all three groups, ethical approval was obtained by the

Conservatoires United Kingdom Research Ethics Committee (Study 1.) and the Arts and

Humanities Ethics Committee at the University of York (Study 1., 2., and 3.), and all studies
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adhered to the guidance of the British Psychological Society’s Code of human research ethics
(2021). The ethical considerations regarding each study will be discussed under the four
principles put forward in this document:

1. Respect for the autonomy, privacy, and dignity of individuals, groups, and communities

2. Scientific integrity

3. Social responsibility

4. Maximising benefit and minimising harm.

3. 5. 1. Respect of autonomy, privacy, and dignity of individuals, groups, and communities
The BPS code of ethics states that the researcher needs to “respect the knowledge, insight,
experience, and expertise of participants and potential participants” (British Psychological
Society, 2021, p. 7). The research was conducted based on this principle with the goal of
acquiring details about the personal experience of the participants without imposing
premeditated ideas or concepts on them. Due to the objectives of the research, the sampling
was selective: in Study 1., the data was obtained from musicians who were diagnosed with
MFD, in Study 2., participants were invited based on their expertise and experience, and in
Study 3., musicians with or without MFD were invited to take part. In all studies, it was
ensured that all participants who met the inclusion criteria were welcomed to participate in
the research, e.g., both in-person and online appointments were made available for the
interviews and the survey was administered online. Privacy was ensured by anonymising all
the data: in the interview studies all pieces of information about locations, names of
individuals, and institutions were deleted. Additionally, in Study 2., the anonymity of the
practitioners was protected by withholding information about their gender and their job titles;
given that the group of people specialising in MFD is relatively small, more information

could have potentially compromised the anonymity of these individuals.
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3. 5. 2. Scientific integrity

The BPS code of ethics articulates that “research should be designed, reviewed and
conducted in a way that ensures its quality, integrity and contribution to the development of
knowledge and understanding” (p. 8). The methodological design of this thesis was
developed under the close supervision of the advisory panel and the supervisor to optimise
the outcome of the work. The analysis and interpretation of the data were also closely
followed by the supervisory team to ensure the rigour of the conducted research. The
resulting work contributes to a more holistic understanding of MFD with further implications

for music education, preventative strategies, and MFD treatment.

3. 5. 3. Social responsibility

The BPS code of ethics defines the aims of social research as generating knowledge and data
that “support beneficial outcomes” and “have potential to contribute to the ‘common good’”
(p. 8). A better understanding of the potential risk factors in developing MFD and the
resulting non-motor symptoms of musicians with the disorder directly contributes to the
development of preventative strategies and the enhancement of treatment approaches, thus,
assisting the efforts of music educators, researchers, and practitioners in enhancing the

welfare of musicians.

3. 5. 4. Maximising benefit and minimising harm

According to the BSP code of ethics, researchers should “value their responsibilities to
persons and peoples, to the general public, and to the profession and science of psychology,
including the avoidance of harm and the prevention of misuse or abuse of their contribution
to society” (p. 9). Participants with MFD were asked to recall events from their lives which

were potentially distressing. Therefore, potential risks were carefully mapped and assessed

71



before the data collection and to mitigate these risks, and following the BSP code of ethics’
recommendations, participants were approached with compassion and sensitivity.
Additionally, both in Studies 1. and 3., they were directed towards resources to support their

mental and physical health.

3. 6. Summary of the chapter

This chapter introduced the epistemological considerations and the methodological design of
the mixed-method study design, including an overview of each stage of the research. The
process of data analysis and the triangulation of the data was discussed. My position as the
researcher was contextualised and the developed reflective practice was described, followed
by the ethical considerations. The next four chapters (4-7.) present the findings of the three

empirical studies conducted for this research.
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Part I1. Empirical studies

Chapter 4. Study 1. - The musician’s perspective

4. 1. Aims

The aim of the first study was to explore the lived experience of MFD sufferers prior to, and
during the onset, and gain an understanding of the psychological, psychosocial, behavioural,
and environmental factors which might have contributed to the development of the condition.
This inductive and phenomenological approach was chosen to gain a deep understanding of
events in their careers, factors which influenced their lives, their musicianship, and the

progression of the symptoms.

4. 2. Methods and materials

To explore this relatively uncharted area, a constructivist, qualitative research design, namely
Grounded Theory (GT) was chosen. The goal of this flexible, exploratory, and systematic
research design is to construct new theories, which are “grounded” in the data (Charmaz,
2006, p. 2). By allowing the themes and categories to emerge directly from the raw data, the
researcher constructs a theoretical framework that is informed directly by people’s
experiences and interactions with their environment. In practice, the data collection and
analysis happen simultaneously: the immediate analysis of the newly collected data allows
ideas and concepts to form, and the evolved concepts point out areas to explore further in the
subsequent data collection. The researcher goes back and forth between analysis and data
collection and examines the emerged themes to fine-tune the next level of data collection by
adjusting the interview schedule accordingly. Additional ideas and memos are also

documented to support the development of the model. The process is visualised in Figure 4.1.
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Figure 4.1.

The process of Grounded Theory research
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4. 2. 1. Participants

In alignment with the requirements of GT methodology, a “selective sampling” was
conducted — this means that the participants, who have in-depth knowledge of the topic, are
purposefully chosen. The researcher’s goal is not to achieve statistical generalisability, but to
create, reinforce, and describe the themes which emerge directly from the data (Robson,
2011). Accordingly, 15 participants (5 females, mean age = 36.1, mean age at the MFD onset
= 28.6) were recruited from online support groups (for more details, see Table 4.1). The only
criterion for taking part in the study was to have a diagnosis of MFD by a medical
professional. This was set to ensure that the gathered data is indeed from MFD patients and

not sufferers of some different conditions which might produce similar symptoms. Ethical
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approval was acquired from the Conservatoires United Kingdom Research Ethics Committee

and the Arts and Humanities Ethics Committee at the University of York. The participants

were informed that the topic might potentially be distressing as they will be asked to talk

about their experiences with this disorder and recall events that might be upsetting. They

were ensured that they can disclose as much or as little as they wish to and can choose not to

answer some questions or withdraw from the study at any time without giving a reason.

Table 4.1.

Participant demographics

No. Instrument Sex  Genre Level of Typeof MFD  Age  Ageat
study* the
onset

1. Piano M classical DMA left hand 38 17-18

2. Banjo M folk and amateur right hand 40 37
country

3. Flute F classical DMA embouchure 29 28

4. Flute F classical BA embouchure 26 25

5. Drums M classical MA right hand 62 58

6. Drums M jazz and pop amateur left hand 47 38
music

7. Piano M classical MA left hand 31 30

8. Oboe M classical MA right hand 56 26

9. Horn F classical amateur embouchure 38 19

10. Horn F classical MA embouchure 37 35

11.  Drums M classical amateur left hand 19 18
(drumline)

12.  Guitar M classical MA right hand 27 24

13.  Horn F classical BA embouchure 34 23

14.  Guitar M jazz BA right hand 24 23

15.  Tuba M classical DMA embouchure 34 29

*Note: BA = Bachelor of Music, MA = Master of Music, DMA = Doctor of Musical Arts
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4. 2. 2. Data collection and analysis

Each interview lasted for 60-90 minutes and was followed by the immediate analysis of the
interview transcript employing the prescribed methods of GT. These include four levels of
coding, with changing focus: initial coding (labelling every piece of data), focused coding
(selecting relevant material and forming the first concepts), axial coding (refining the
categories), and theoretical coding (arranging the themes and categories into a theoretical
framework).

The initial interviews were open but targeted the period before and during the onset of
the condition, inviting the participants to freely talk about their experiences. In this sense,
they can be viewed as Life-Story Interviews (LSI), focusing on the musicianship, career, and
MFD of the participants. LSI is frequently used in psychology to shed light not only on the
personality traits but also on the processes by which they evolved, highlighting the most
influential environmental and social factors (McAdams, 2001). Based on the analysis of the
initial interviews, the recurring themes were arranged into a semi-structured interview
schedule, which kept evolving throughout the data collection. Also, additional memos were
written by the researcher to record hunches and ideas, and to help formulate the categories

and, later the emerging model and theory.

4. 3. Results

The analysis of the rich qualitative data highlighted similarities between the life stories of the
participants which were marked for further analysis and were added to the interview schedule
in alignment with the prescribed methods of GT. The emerging themes were then sorted into
three big categories: socio-environmental, psychological, and behavioural factors, with
several subthemes in each. For the sake of analysis, these will be presented as separate

categories, but they deeply influence each other. A suggestion of the direction of this
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influence will be made in the discussion, but the scope of the study prevents a deeper
examination of the relationship between each element. The resulting model is presented in

Figure 4.2.

Figure 4.2.
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4. 3. 1. The socio-environmental factors

The themes which were included in this category are all related to the social environment in
which the participants grew up, lived, studied their instruments, and worked as a musician.
These themes will be discussed in the following order: negative emotional climate, socially
prescribed perfectionism, technique-focused teaching, trauma or stressful life event, and

outstanding talent and/or late start.

The first theme in the category was named “negative emotional climate”. The participants

reported experiencing a very strict, unforgiving, in some cases, even abusive environment,
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which was often accompanied by feelings of neglect. These experiences plagued their homes

and their workplaces, as shown by one participant’s recollection:

When | was 13, | won third place in the national flute competition, and my mother
was really abusive afterwards. She told me that I obviously wasn’t talented enough to
win, so I should quit and find something else to do...something I’m actually good at.
At the next competition, we had a huge fight 5 minutes before I went on stage. She
said that I didn’t have the right attitude, I wasn’t motivated enough, and that I should
have come here to win. | was shaking all over during the performance as a result. (P.

No. 3.)

These experiences were even more frequent in the educational environment across the
sample, in which case the perpetrators were the instrumental teachers themselves. Participant
No. 11. confessed that they were “just trying to survive the lessons” while others remembered
their teacher’s behaviour as “always screaming, always nervous, always demolishing the
student” (P. No. 7). Participant No. 13. recalled the first meeting with their new conservatoire

teacher in the following way:

My first lesson with her, I just walked in, and she would say: sing me an A, which
was like...? What? And she was like: no, get out of my office. Don't come back until
you improve your pitch. And she would tell us all the time, don't cry, but...but it was

hard.

This was closely related to the next group of themes, labelled “socially prescribed
perfectionism”. When recalling their youth and music education, the participants reported

that highly perfectionist tendencies were prescribed to them, as demonstrated by the
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recollection of participant No. 11.: “he always taught to me that if it doesn’t line up, it’s not
almost correct, or good enough or nearly there, it was just labelled as wrong. Because it’s not
100%”. These demands were often accompanied by feelings of neglect, or emotional abuse:
“I’ll never forget what he told me [...] unless you were the absolute cream of the crop, you’re
almost worthless” (P. No. 5).

The next theme in the realm of music education was technique-focused teaching:
many of the participants reported being taught with no, or little emphasis on musicality or
expressivity, and entirely focused on the technical production of the sound. As participant
No. 10. recalled: “my teacher was very-very technical, very-very methodical, and so for the
first semester, he didn’t let me play any music at all in our lessons. It was all scales, sound
building, and exercises”. Some teachers had their entire pedagogical strategy built around

various technical aspects of instrumental playing:

He had this whole process, a whole program you had to learn. Which | guess was how
you were supposed to do music. For example, he had these exact tongue placements,
for every pitch almost... like, time here for that, time here for that, on that little spot.

And he wrote it all in, over every note in my music. (P. No. 10.)

The next theme in the category of psychosocial factors was labelled “trauma or stressful life
event”. There are mentions of a preceding psychological trauma in the literature (Altenmuller
& Jabusch, 2006; Tubiana, 2003), but without an explanation of the nature and influence of
these experiences. This sample provided a wide variety of events that the participants linked
to the onset. Some reported psychological traumas, such as the death of a close relative,
others talked about major life events which caused elevated stress levels to which the

participant struggled to adjust. Often, several of these life-altering changes happened
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simultaneously, for example, participant No. 3. described the year preceding the onset of the
symptoms in the following way: “I was graduating with my DMA, organising my wedding,
and applying for jobs...it was this huge mess of stress”.

The last theme in this group was labelled “outstanding talent/late start”. Interestingly,
many participants reported starting their education later than most of their peers, but despite
this disadvantage, achieved exceptional feats, and excelled in their education by showing
outstanding aptitude. Participant No. 13.’s narrative is an excellent example of this fast

development:

| took the French horn up when | was 15, a little bit of a late starter in French horn.
But I immediately excelled. [...] and my teacher was like: you know this is not very
common on the French horn to excel this fast. [...] Immediately, | started winning
first chair positions in other bands in all states, in ensembles and symphonies, | started
winning scholarships next year for college, and started winning scholarship

competitions where | would end up being a finalist.

4. 3. 2. Psychological factors

The profile emerging from the data shows individuals who suffer from maladaptive self- and
other-oriented perfectionism, anxiety, rumination, and low self-esteem. The participants
placed high, sometimes even unattainable demands on themselves and their inability to meet

their goals resulted in psychological distress:

| wanted to be able to play everything 100%, but I was only able to play to like 90-

95%. And that just caused like a lot of ... anguish in my head. It was like... | wanted
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to play these things perfectly, but they didn’t come out perfectly, and it was hard to

deal with it. (P. No. 11.)

Rumination was also prominent in the sample, some participants reported dwelling on past

mistakes or creating negative predictions of the future.

I think I have the tendency to over-play scenarios in my head that don’t actually exist.
[...] ’ll play out these scenarios in my head and get really angry. And you know, I’'m
sad about these scenarios that may or not transpire. And | have to make some sort of
effort to get out of that. You know, sometimes it would mess up half of my day. (P.

No. 6.)

In many cases, ruminative cognition manifested itself in an embodied way: participants tried
to cope with their psychological distress by continuously supervising and controlling their
movements when playing the instrument, as participant No. 2. describes: “l was pretty self-
aware, focused on myself, like observing what I am doing and how am I fitting in, and really
not often would I like... enjoy... for example I would very seldom enjoy what others would
play”. This cognitive strategy was dubbed “reinvestment” in the model, following the
terminology of sports psychology research.

Due to their high self-prescribed standards, insecurity, and low self-esteem, many
participants questioned their talents, or their “right” to work in a position they auditioned for
and won. A professional guitarist participant (No. 14.) confessed: “I always have thought
about myself as a sort of fraud or something”. The participants’ concerns about their ability

were so severe in two of them that they even quit playing for a while.
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4. 3. 3. Behaviours

Given the aforementioned psychosocial and psychological issues the participants had to deal
with on a daily basis, it is not surprising that some maladaptive behaviours have also been
identified in the analyses of interviews. These were divided into two main groups: playing-

related and non-playing-related.

Playing-related
The playing-related behaviours were characterised by obsessive practice and maladaptive
practice strategies; some participants reported playing up to 8-10 hours every day without any
holidays. A pianist participant (P. No.1.) described their practice in the following way: “Well,
it’s just the strong will that I have, like unbreakable or something (laughs). [...] It was just
harsh work, over and over again [...] It doesn’t matter how much I suffer, I would just do
that”. Additionally, maladaptive practice behaviours seemed typical in the sample; the most
frequently used strategies included repeating a phrase, or even a full piece, without any
conscious planning.

Furthermore, many participants reported having technical difficulties which they could
not “fix”, no matter how much they practised. As one participant (P. No. 3.) shared: “l would
definitely say that | struggled with double tonguing a lot in my life. [...] It has always just been

there in the back of my mind, something I’'m paranoid about”.

Non-playing-related

The non-playing-related behaviours were clustered around three main topics: ineffective
emotion regulation, negative coping, and harmful health behaviours. The participants’ lives
prior to the onset of the symptoms were typically stressful, due to the previously listed

psychosocial and psychological issues, and close to the onset, the early symptoms they were

82



facing. Under this pressure, most of the participants found it challenging to regulate their
negative emotions, such as frustration, anger, and despair. The lack of the ability to change or
reappraise their circumstances seemed to originate from their rigid perfectionist ideas. An
oboist participant (No. 8.) painted a vivid picture of their frustration when they could not
meet the standards they set for themselves: “sometimes | would wind up, and | would punch
my book on the wire stand, across the room”.

They also chose negative coping strategies to deal with their situation, most
frequently lack of planning, suppression of competing activities, denial, and using substances,
the last overlapping with the category of harmful health behaviours. The theme of substance
usage came up later in the interview process and was added to the interview schedule and all
the subsequent participants reported alcohol consumption or drug use. Some participants used
substances (marihuana or alcohol) to be able to fall asleep. As one participant (No. 14)
remembered: “I was smoking a lot of weed that time. I would do it, like, occasionally, yeah,
but that year, before the onset, I was doing it every night probably. To fall asleep”.
Additionally, several others struggled with either insomnia or had very badly scheduled sleep
patterns for various reasons. Ruminative thoughts and the inability to relax were most often
identified as the cause of their insomnia, as participant No. 11. explained: “like my brain was
working so hard, I couldn’t even shut down by the time I was going to sleep”. In other cases,
the musicians scheduled short periods of time for sleep purposefully, mostly due to their

eagerness to have more time to practice or work.

4. 4. Discussion
This first, exploratory study paints the picture of a multidimensional disorder with a complex
web of possible triggering factors. Genetical predisposition has been shown to play a role

(Schmidt et al., 2009), but this study concludes that the predisposed individuals are impacted
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by the interplay of psychological, psychosocial, behavioural, and environmental influences
leading up to the onset. The individual’s personality traits, music education, personal history,
experiences, and behaviours all seem to play a role, and due to the complexity of this system,
the origin of the condition resists simple explanations.

Some of the factors emerging from this study were discussed in the literature before,
such as anxiety, perfectionism, and over-focusing (Altenmuller et al., 2014; Enders et al.,
2011); however, listening to the personal recollections of musicians with the disorder
identified new areas for further inquiry, moreover, a potential, new understanding emerged of
the possible developmental trajectory of some of the characteristics. Even though participants
were not directly prompted to talk about their experiences with music education and their
early careers (the interviews started with an open invitation to share their stories), all 15
participants included details about their teachers. The data shows that they all experienced
unfavourable circumstances while learning the instrument, which had a lasting impact on
their playing technique, practice strategies, identities as musicians, and cognitions and
emotions related to their instrument.

The impact of the instrumental teacher on his/her student in professional music
education exceeds the impact of a classroom teacher or college tutor. The teaching is
delivered in individual sessions, and the interaction between the student and tutor is intense
due to the time spent together (Gaunt, 2011; Presland, 2005), also, the teacher is the primary
source of information and support for the student. Instrumental teachers in conservatoires
have been described as a musical parent (Creech & Hallam, 2003), and their impact on their
students is profound (Patston, 2014). The important role of social relationships in the
development of self-oriented perfectionism has already been discussed in family settings
(Frost et al., 1991); therefore, it seems possible that the unreasonably high expectations of the

teachers were similarly internalised by the participants. In fact, one of the participants
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justified and attempted to normalise their maladaptive perfectionist tendencies by quoting
their teacher from more than forty years before. As Patston (2014) points out, many teachers
unknowingly encourage perfectionism in their students by using a nomenclature that
demands a flawless performance instead of focusing on the process of learning.

Maladaptive perfectionism has a detrimental effect on one’s mental health. The
different psychological challenges reported by the participants have all been explored in the
literature in relation to perfectionism. Striving towards unattainable goals and the perceived
inability to achieve them results in anxiety (Flett, Hewitt et al., 2002), which has been
identified as an aggravating factor in MFD (Enders et al., 2011). The psychological
discomfort is further increased by linking self-worth to achievement (Speirs-Neumeister,
2004), and rumination (Flett, Madorsky et al., 2002) both of which were strongly represented

in the sample.

Patston (2014) also points out another possible side-effect of prescribed perfectionism,
namely, choosing a too demanding repertoire, or leaving too little time to master the material.
Pushing a student over the boundaries of their skillset is even more tempting for a teacher in
the case when the student displays outstanding talent, and/or started studying the instrument a
few years later than their peers. The data mirrors these ideas: many participants reported very
rapid advancement on the instrument (as an example, one participant started playing at the
age of 9 and won an international competition at age 11) and/or felt that they had to catch up
with their peers due to a late start. This psychological pressure is combined with neurological
disadvantages: the adaptability of the Central Nervous System (CNS) is at its highest at a
very young age, and individuals who start learning after this window of opportunity has

passed, might be more susceptible to MFD (Altenmuller et al., 2014).
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Moreover, as Sadnicka et al. point out (2018), discrepancies between the ability and
the requirements of the task, either on a biomechanical level or in the neural representation of
the skill, are risk factors in developing MFD. In other words, if the available resources are not
sufficient to complete the motor task, the attempt can result in overuse and fatigue, or
inefficient, compensatory movement patterns. This inefficiently learned technique might be
at least partially responsible for the technical difficulties the participants struggled with
throughout their careers. In some participants, there has been an attempt to change the
established, but inadequate technique, but due to the abrupt and erratic approach, these
attempts often achieved the opposite effect, even triggering the symptoms in two cases.

Urging the students to meet challenges prematurely and socially prescribed
perfectionism is very unfortunate when it happens unknowingly and in an otherwise positive
environment but can be even more detrimental when it is accompanied by bullying, abuse, or
harsh criticism, which many of the participants were subjected to. These experiences can
have long-lasting effects given that the emotional states and additional stimuli that are
experienced simultaneously with the learning process are influencing the future recall of the
skill (Jansen, 2012; Juhan, 2003). It is also established that the feedback from the tutor or
teacher can lead to immediate changes in motor behaviour, with positive feedback enhancing
the performance (Avila et al., 2012), and there might be links between emotions and motor
output in different kinds of neurological movement pathologies (Lencer et al., 2009; Ron,
2009). Furthermore, recent research shows a relationship between Adverse Childhood
Experiences (ACEs) and the development of MFD (Alpheis et al., 2022); therefore, it is
likely that there might be a similar connection between traumatic events experienced during
music education and the onset of the condition.

When a movement is performed repeatedly with a negative connotation, i.e., fear or

anxiety of making a mistake or perceived inability to meet the task requirements, it can
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prompt certain maladaptive cognitive strategies. One of these, which was clearly represented
in the sample, was directing the focus to smaller segments of a larger movement in the
attempt of gaining better control over it. This conscious interference is described by the
Constrained Action Hypothesis (Wulf, 2013) or referred to as “reinvestment” or “internal
focus” and is identified as harmful to the performance in decades of sports psychology
research (Maxwell et al., 2006; Wulf, 2013). More recently, the phenomenon has been
examined in musical contexts as well, and researchers drew similar conclusions, namely, that
internal focus has a negative effect on technical precision and musical expression (Duke et
al., 2011; Mornell & Wulf, 2019). It has also been linked to anxiety and choking under
pressure both in athletes (Iwatsuki & Wright, 2016) and musicians (Oudejans et al., 2017)
and it is closely associated with certain sub-types of the “yips”, the task-specific focal
dystonia of athletes (Bennett et al., 2016). Therefore, it is likely that directing the movements
with this kind of cognition during practice and performance makes the subject more
susceptible to MFD.

The data shows that this kind of cognition was actively encouraged by the teachers of
the participants to improve their playing, defining the acceptable performance as the skilful
and flawlessly executed motor movements with little or no consideration for expression and
musicality. After this approach was established as a way to an immaculate performance, the
participants continued to use it throughout their careers to achieve the desired results. This
approach exaggerated their anxiety, rumination, low self-esteem, and maladaptive
perfectionism which combined with reinvestment, prompted unhealthy and inefficient

practice strategies, both in terms of quality and quantity.

There is substantial literature on effective practice or deliberate practice, defining it as a

highly structured and planned activity informed by the careful observation of the
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performance itself and creating specific tasks and strategies to enhance it (Ericsson et al.,
1993). The participants’ practice behaviours seemed to lack this kind of structure or clear
planning of any sort, and many participants added that they often resorted to unplanned
repetition in the absence of any guidance from their instrumental teachers on how to achieve
their musical and technical goals, and they often employed this strategy during their careers
when they were under increased stress. The lack of planning, which is identified as a negative
coping strategy by Carver et al. (1989) was accompanied by over-involvement in the
instrumental practice; not taking breaks or holidays and engaging in over-working as an
attempt to live up to the external and/or internal expectations. This behavioural addiction has
many documented negative effects on the physical and mental health of musicians
(Lawendowski et al., 2020), and usually co-exists with suppressing competing activities
which also is a form of maladaptive coping (Carver et al., 1989).

Unsurprisingly, in this situation, the participants struggled to regulate their emotions
or reappraise their situation. Rumination and catastrophizing were typical cognitive
behaviours in the sample which aggravated anxiety. Many reported additional sleep problems
in relation to psychological and emotional distress, a topic that has already been linked to
overwork in musicians (Lawendowski et al., 2020) and has been raised by researchers in
relation to MFD (Akamine et al., 2015). The relationship between sleep quality and
movement control in other movement pathophysiologies, such as Tourette syndrome is
documented (Cohrs et al., 2001), but so far, no studies have examined it empirically in the
context of MFD.

After a participant reported using marihuana to be able to fall asleep, the topic of
substance abuse was added to the interview schedule. The subsequent three participants all

reported some form of behaviour linked to substance abuse, which was mostly used to
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mitigate psychological distress or regulate sleep patterns. This maladaptive coping strategy is
uncharted in MFD sufferers and can have further implications for movement control.

The findings uncovered many intertwined psychological, psychosocial, and
behavioural factors which might have contributed to the onset of MFD in these participants.
The current research into MFD primarily focuses on the onset itself and aims to understand
the psychological traits and behaviours of the musicians without understanding the trajectory
of the development of some of these traits. The findings show that some of the behaviours,
cognitive and emotional patterns possibly contributing to the onset evolved over a longer
period of time and at least partially as a response to the external expectations. The collected
life stories show that these patterns intensified closer to the onset due to a sudden change or
traumatic experience in the individuals’ lives. It seems that the onset is the superficial and
visible “product” of a long process of deterioration of mental health and behaviours, rather
than just an abrupt disruption of the motor skill. Viewing the participants’ lives as complex
and evolving systems could help us to clarify the pathophysiology of this complex disorder

and can inform preventative strategies.

4. 4. 1. Limitations

Quialitative inquiry, especially when it touches on such a sensitive topic has the innate bias of
self-report. Only three of the 15 participants claimed to be fully recovered from the condition,
and 12 are still struggling to recover and return to their careers. While research shows that the
life satisfaction of MFD sufferers returns to the average level (Lee et al., 2015) after a sharp
decrease following the symptoms, the highly distressing experience of the onset might lead to
a distorted view of their history, producing a biased narrative. Nevertheless, the participants’
thoughts and recollections of the events preceding their onset are a source of valuable

information.

89



4. 5. Conclusion

This study contributes to a more holistic understanding of MFD by qualitatively exploring the
wide range of possible contributing factors. Certain psychological factors have already been
studied, such as perfectionism and anxiety (Enders et al., 2011; loannou et al., 2014; Jabusch
&Altenmiiller, 2004; Jabusch et al., 2004), but the current study builds on and expands on
those findings in two ways. Firstly, using a qualitative methodology and allowing the
participants to speak about their experiences, resulted in a richer, more detailed description of
the sufferers’ personality traits, including their cognitive strategies. Secondly, the findings at
least partially explain the development and impact of these traits by collecting data on
psychosocial and behavioural factors. In the light of the growing body of research on how the
environment and psychosocial factors can influence a wide variety of health and mental
health issues (Hoogendoorn et al., 2000; Kiwimaki et al., 2017) it is unwise to ignore these
factors in MFD research.

In conclusion, broadening the field of inquiry and aiming to understand the origins of
the condition has further implications for the treatment and preventative strategies. It is
possible that including the non-motor symptoms as a therapeutic target, as well as the motor
problems, can significantly and positively influence the outcome of the therapy. This idea
opens the door to a new, interdisciplinary field at the intersection of music pedagogy,
psychology, physiotherapy, and neurology, and has the potential to enhance the current

treatment strategies and develop guidelines for preventative strategies.
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Chapter 5. Study 2.1 - The practitioner’s perspective

5. 1. Aims

The second study aimed to crystallize the theoretical model which emerged from the rich,
qualitative material of the first study by conducting semi-structured interviews with
practitioners who have substantial experience in guiding and treating musicians with the
disorder. To reach this goal, the framework of risk factors (including psychological
characteristics, behaviours, and environmental elements) was presented to neurologists,
physiotherapists, and musician-coaches. Moreover, the participants were asked about how
they addressed the non-motor symptoms originating from the musicians’ psychological
states, previous experiences, and behaviours. The goal was to generate a less personal, more
objective view of this vulnerable population, and explore the most common non-motor
problems as contributors to the onset and as therapeutic targets. The data obtained during
these interviews will be presented in the two following chapters: first, the observed
characteristics of the affected musicians, followed by the employed therapeutic strategies in

Chapter 6.

5. 2. Methods

5. 2. 1. Participants
For this study, the participants were purposefully chosen based on their experiences and
expertise in treating musicians with MFD. Two main groups were targeted: medical
professionals and researchers, and musicians who recovered from the condition and offer
consultation to fellow sufferers. Information about the participants’ expertise and years of
experience is presented in Table 5.1.

Medical professionals and researchers were selected from authors of peer-reviewed

journal articles and book chapters, based on their personal or professional interactions with
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MFD patients. Recruiting medical professionals for the study raised some difficulties: some
of them were simply unresponsive and some expressed their firm belief that the condition is
purely neurological; therefore, did not see the point of the study. Finally, eight participants
were recruited who worked with affected musicians in different ways: two participants
treated them in their physiotherapy practice, three provided diagnoses and medical treatment,
two conducted research, testing the outcome of therapeutical approaches and gathering data
on various aspects of the condition, and one provided behavioural retraining. The participants
had 9-33 years of experience, six of them were accomplished musicians themselves, and
three had personal experiences with MFD.

Receiving coaching from recovered musicians is a largely undocumented option, but
inquiries in several different support groups online showed that it is often favoured compared
to medical options. The process of identifying participants in this group relied on different
methods. Firstly, a thorough internet search was conducted, using different combinations of
the following keywords: “musician’s focal dystonia”, “musician’s cramp”, “therapy”,
“treatment”, and “coaching”. Members of online support groups were also asked to identify
musician-coaches they have worked with, and recruited participants were asked at the end of
the interviews to suggest musician-coaches they knew of, thus, the “snowballing” technique
of qualitative inquiry (Noy, 2008) was also employed. Just like with medical professionals,
difficulties arose with enlisting the participants in the research. Some private practitioners
refused to talk about their methods in order to keep them secret and not replicable. Some felt
that they would be challenged to prove that their methods work, despite the clearly
communicated objectives of the research. Six musician-coaches agreed to take part, who
were all former sufferers of the condition, claimed to be fully recovered, and had 6-30 years

of experience.
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Combined, the two groups of participants make up 14 interviewees. They have

interacted with and treated over 2000 sufferers; therefore, their observations are based on a

very significant pool of patients.

Table5.1.

The participants’ expertise and experience

No.  Profession Years of experience
at the time of the
interview

1. Professional musician, musician-coach 11

2. Physiotherapist (with a background in music performance) 15

3. Professional musician, musician-coach 30

4. Medical doctor 28

5. Professional musician, musician-coach 15

6. Neurologist (with a background in music performance) 19

7. Professional musician, musician-coach 21

8. Physiotherapist 25

9. Researcher, medical doctor (with a background in music 10

performance)

10. Neurologist (with a background in music performance) 33

11. Researcher, neuroscientist (with a background in music 9

performance)

12. Neurologist (with a background in music performance) 10

13. Professional musician, musician-coach 6

14. Professional musician, musician-coach 18

93



5. 2. 2. Procedure and analysis

Fourteen 60-90 minutes long semi-structured interviews were conducted for the data
collection. Each participant was asked about their experiences and observations of their MFD
patients in terms of psychological characteristics, behaviours, socio-environmental
influences, and non-motor symptoms, and how these issues were addressed in their practices.
Due to the large volume of qualitative data, the treatment strategies targeting these problems
will be presented in the subsequent chapter. The interview schedule (see Appendix E) was
guided by the framework developed in Study 1., which gathered data from affected
musicians, but the semi-structured nature of the interviews also allowed new themes to arise.
The interviews were transcribed, and the data were analysed with concept-driven coding
(Brinkmann & Kvale, 2018) which was deemed appropriate to use due to the already
established framework. Ethical approval was granted by the Arts and Humanities Ethics
Committee of the University of York and all participants were required to sign a consent

form before taking part.

5. 3. Results

The three main topics of the inquiry (impact of the social environment, psychological factors,
and instrument and health-related behaviours) provided a suitable framework for the analysis.
Since the gathered data allowed this categorisation, the emerging themes were organised
alongside the themes and topics of the original framework accordingly and are presented in
Figure 5.1. In the following section, all topics will be highlighted with specific examples

provided by the interviewees.
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Figure 5.1.

Model of risk factors (Study 1.) complemented with the additional findings of Study 2.
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the space between. The colour of the text indicates the larger grouping of the themes.

5. 3. 1. Social environment
“So, these stories... if you really listen to your patients, you’ll find very-very traumatising

stories.” (P. No. 10.)

While working with MFD patients, practitioners observed frequently repeated patterns in the
patients’ social environment. Firstly, many of their patients have suffered from some form of
emotional, physical, in some cases, sexual abuse throughout their lives. As one participant (P.
No. 10.) noted: “it can be physical trauma, injuries, but also, you know, abuse. How to say,
violence...at home. Sexual abuse. In female musicians. That happens a lot”. Another
participant (P. No. 6.) even pointed out a possible connection between these traumatising
events and movement acquisition: “this kind of stress and being used and inferior, all these

kinds of terrible things, this can produce completely different movement behaviour. And can
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also produce constrained practice behaviour. All kinds of dysfunctional adaptations”. This
abuse was inflicted upon the participants’ patients by their parents or caregivers, but even
more often, by their instrumental teachers, as one devastating example shows: “She was
repeatedly raped by her professor, who convinced her that this was the only way forward for
her to be able to express music. Because she wasn't expressive enough. So, she had to have

sex with him” (P. No. 3.).

The initial experiences of the sufferers in their music education were criticised and
sometimes openly blamed for the development of MFD. Many participants felt that forcing
the students to complete tasks that were beyond their capability, and creating a strict,
unforgiving, and authoritative atmosphere were responsible for the development of the
condition, or at least for the aggravation of some of the adverse psychological traits and

behavioural patterns which subsequently influenced the onset of MFD:

They don’t allow them to fail, they don’t allow them to take the time to study, to grow
up, or anything, and then yes, | had many reports from people coming to my lessons
saying: I was afraid of my teacher. And that’s terrible. That’s absolutely terrible. (P.

No. 7.)

Apart from the psychological pressure their patients were subject to, many practitioners also
criticised the content and focus of the teaching itself. The education their patients received
lacked the knowledge of instrument-specific body mechanics and ignored the physical health
of the students. As one participant stated: “healthy approach to piano technique versus non-
healthy clearly increases the risk to develop some playing-related injuries basically and of
course, also focal dystonia” (P. No. 7.). Another participant agreed, and even pointed towards

a broader problem in music education:
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It’s a problem in the system of the education. So, the focus of the education is the
reason. Nobody asks you how you feel. It’s okay if it’s in tune, if it’s in rhythm, or if
it has a good interpretation. But how this is done in a motor way, nobody is interested

in it. Nobody. (P. No. 14.)

The participants were asked about the presence of traumatic events preceding the onset of
symptoms in their clients, and many were aware of their existence. However, many agreed that
a singular traumatic event could not be viewed as the sole origin of the onset since these

individuals were already impacted by a number of other factors. As one participant put it:

If the person is trying to do their best, and they are in and out of balance, and
something enough knocks them over. But they have been out of balance for some

time and there are a number of contributing factors. (P. No. 1.)

5. 3. 2. Psychological factors
When asked to describe their patients, most participants portrayed MFD sufferers as highly
perfectionist and obsessive individuals. Their need to control every aspect of their lives often

resulted in rigidness and lack of mental and physical flexibility:

They control everything. | mean they control physical things, how they work, how

they move, how they feel, how they interact, they control everything. And I think that

this is one of the most important...triggers or causes of dystonia. (P. No. 4.)
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But there seems to be another side to this strict and stiff personality: the patients have also been
described as “canaries in the coalmine ”, oversensitive, acquiescent, even “people pleasers”,
anxious, and “perfectionists in a sense not wanting to make mistakes in front of others”.
Moreover, the practitioners pointed out that these musicians often fear judgement which can
trigger anxiety and appear to have a “fixed mindset”. Based on most of the patients’ negative
experiences with their music education, they might have learned from early childhood that
mistakes result in some form of punishment, and their perfectionism is a tool with which they
are trying to prevent that from happening: “I have the impression that they might have been
driven into dystonia because when they were very young, they had dysfunctional training
behaviour which was mostly taught by their teachers” (P. No. 10).

Also, many participants — mainly the private coaches — stated that their clients were
very talented musicians and “fast achievers and fast thinkers”. Only one participant disagreed
with the statement saying that “the best musicians never get dystonia”. While judging talent
can be a subjective matter, it is possible that non-musicians evaluate it based on achievement -
which might be hindered by the aforementioned social environment and psychological factors.
Musician-coaches may observe talent from a more professional viewpoint, driving their
conclusions from the potential they “hear”, i.e., the quality of their clients’ skills. While this
can be reported as an interesting contradiction in the data, it is impossible to tell if an aptitude,
that is a hardly measurable characteristic, is present in a sample based on personal observation.
However, the relationship between the impaired motor function and psychological traits was
present in the minds of most participants; as an example, one neurologist stated that the
“stress-induced cortisol... it can change plasticity” (P. No. 6.). Further, similar comments
were made about this connection, clarifying the relationship between the psychological state

and muscular function:
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The idea is that some people fight with chronic stress, they have a higher muscle tone,
and this will then make the system more susceptible for dysfunctional motor

programs. And this will then lead in more frequent situations into dystonia (P. No. 2).

Concluding these ideas, participant No. 10. stated: “I have a deep conviction that many of
those who have non-genetically induced dystonia, have a psychologically induced dystonia;
either trauma or chronic psychological anxiety disorders”. Also, the participants
acknowledged the impairing effect of these factors on the therapy itself, which clearly

articulates the need to address them:

Yes, so some people, some of us musicians, are very rigid and do not like changing
our ways. And you know the rigidness and determination is what made them really
good and dedicated musicians in the first place. But it kind of gets in the way of the

retraining. (P. No. 5.)

Having these perfectionist minds, that might hinder the retraining because you will
lose the perspective, you lose hope so easily. Because you are not getting the

perfection right away. (P. No. 4.)

5. 3. 3. Behaviours

Participants were also talking about their patients’ obsessive and controlling behaviours,
which they derived from their psychological characteristics, and identified these behaviours
as crippling in terms of the treatment: “One crucial issue is the behaviour. In any kind of
retraining...the modification of the behaviour, that’s crucial” (P. No. 6.). Moreover, these

behaviours lead to over-practice which has physical consequences on the patient:
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In most cases in my statistics, | would say 80% of the people — and | would include
myself in the pool - it all starts with a massive overuse. They have muscle problems,

tension, short muscles for example. (P. No. 7.)

Strictly following instructions and copying their teachers or successful musicians instead of
generating their own experience seems also a typical behaviour, which could lead to

inefficient, uncomfortable, or even unhealthy movement.

You know, this is how they sat by the drum set because they watched some great
drummers who sat like that. And they just copied it. And they never felt, actually
thought for themselves how does it feel in their body. Not someone else's instructions,
or copying somebody else, but how does it feel for them. To feel that healthy

function. (P. No. 3.)

In conclusion, the collected data align with the previous findings (Study 1.) apart from the
aforementioned maladaptive health behaviours. Some participants were aware of problems
with the sleeping schedule or quantity of sleep, but they could not provide data about other
negative health behaviours, such as substance consumption, which was reported in the
preceding Grounded Theory study. There might be a dual reason for this. First, the
participants rarely asked their patients about their health behaviours, such as alcohol
consumption. Second, in the absence of prompting, the patients were possibly unwilling to
disclose such a sensitive piece of information spontaneously or voluntarily.

It is also important to mention that the quantity and quality of the information the

participants provided was very much dependent on how much time they spent with their
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patients. Practitioners who delivered frequent treatment sessions, especially the
physiotherapists and musician-coaches, had more personal contact with their patients which
resulted in richer observations and conversations and were more aware of the personal issues
of their clients. One participant acknowledged the fact, that in the case of medical
professionals, the lack of information about the patients’ personal experiences and non-motor

symptoms can be the result of the lack of inquiry:

My impression is that now it [social environmental factors] is a higher percentage
than it has been 20 years ago. But this may also be due to the fact that ’'m more
sensitive to it. That | ask these questions and | usually ask: did you have traumatising
events in your history? How did you perceive your lessons? How did you perceive the
concerts? And they go: oh, yes, I have this terrible teacher and he was beating me up

and so on. (P. No. 10.)

5. 4. Discussion and conclusion

The findings of this qualitative study reinforce the hypothesis that MFD is a multifaceted
condition and provide an insight into experienced researchers’, medical professionals’, and
musician-coaches’ observations. It seems that the social environment, personality traits, and
behaviours play a significant role in the development of MFD. Yet, the bulk of the literature
is exclusively focused on certain neurological impairments and the genetic makeup of the
sufferers (Lohmann et al., 2014), and suggestions for further research also follow this
trajectory (Richardson et al., 2017). The reluctance to examine psychological, social,
environmental, and behavioural factors is possibly due to previous research where TSFD was
oversimplified as a type of hysteria, primarily a psychiatric disorder (Munts & Koehler,

2010). These views were highly criticised with the advancement of brain imaging

101



technology, and as a result, psychological and psychosocial factors were generally neglected
in subsequent research (Munts & Koehler, 2010). The emerged neurological model originates
the onset of the condition from the degradation of the cortical representations of the affected
body part (Byl, 2006; Byl, 2007), impaired inhibitory processes and sensory perception
(Altenmdiller & Jabusch, 2010), and heredity factors (Lohmann et al., 2014; Schmidt et al.,
2009). While this model provides valuable insight to supplement the current understanding
of the neural processes and familial components related to MFD, the triggering factors, the
susceptibility, the severity of the movement impairment, the progression of the dystonia, and
the primary pathophysiology are still not well understood (Altenmuller & Jabusch, 2010).

To find the answers to these important questions, examining the presented
contributing factors, such as the psychopathology of the sufferers, might be crucial. The
findings align with previous Grounded Theory study and the literature in terms of heightened
levels of anxiety and perfectionism (Enders et al., 2011; Jabusch & Altenmuller, 2004;
Jabusch et al., 2004) but elaborated on them by adding comprehensive details and refining
the patient profile. Many of the practitioners also hypothesised links between these traits and
the motor symptoms, and many of these ideas are reinforced by the literature.

There is growing evidence on how psychiatric and neurological conditions are
intertwined. Research into disorders that are classified as psychological shows that there are
structural changes in the brains of the sufferers (Schmidt et al., 2009), and similar circuits
might be responsible for motor function and psychiatric deficiencies (Ron, 2009). Some
researchers even called for the merger of the fields of neurology and psychiatry, given both
are concerned with disorders of the nervous system and claim that the strict distinction
between them is “counterproductive for clinicians and patients on both sides of the line”
(White et al., 2012, p. 26). Therefore, it is important to rethink our approach to MFD,

especially in light of the described psychological problems in MFD patients because these
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issues might not only play a greater role in the onset than previously thought but also might
be an important part of treatment. The traumatic impact of losing one’s playing skill has
psychological, physical, and financial implications and can possibly aggravate pre-existing
psychological problems even further, leaving the musician in a vulnerable state.

Preceding traumatic experiences, both in a developmental stage and in adulthood,
were not considered as the sole origin of the onset of MFD by the participants; however, they
were identified as possible triggering factors. Findings showing that childhood trauma
stemming from mistreatment (Woon & Hedges, 2008) and higher exposure to life trauma
(Seo et al., 2019) can lead to changes in neural structures and responses seem to support these
views. Moreover, more recently, a link has been identified between emotional neglect in
childhood and MFD (Alpheis et al., 2022). While the neurological and psychological
processes underpinning this association are yet unclear, these preliminary results suggest that
traumatic life experiences might indeed play a role in the onset of the condition.

Another interesting finding from this study was that sufferers seemed to receive a low
quality of teaching in terms of body mechanics and efficient movement patterns when
playing the instrument. This suggests that the motor pattern which deteriorated later, might
have been inefficient in the first place, and exacerbated due to excessive, repetitive practice.
Since the current dystonia model and the theories about inhibition and structural changes in
the brain are unable to explain why only an individual task is affected (Sadnicka et al., 2018;
Stein et al., 2016), examining the motor pattern, its quality and how it was acquired might
provide further clues for explaining the onset of the disorder. Sadnicka et al. (2018) theorised
that the symptoms are not the result of a disordered neural process, but compensatory
movements of an otherwise healthy motor system. The reason for this compensation might
stem from straining, unhealthy movement patterns, which would also explain the co-morbid

performance-related overuse, reported by some of the participants. In conclusion, the music
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education the sufferers received determined their movement patterns when playing their

instrument, and subsequently, might have influenced the onset of MFD.

While the present study highlighted the possible role of additional factors stemming from the
social environment and the individual musician’s psychological traits and behaviours in MFD
onset, it has certain limitations. Although the findings presented are based on reports of the
observations of a large number of sufferers, the data mirrors the participants’ subjective
opinions. Qualitative inquiry, by its nature, cannot be fully objective. In this case, this bias
was potentially furthered by the personal experiences of the nine participants who were
affected by the condition themselves at one point in their careers. Nevertheless, their
observations and experiences, furthermore, the large in-direct sample size and the agreement
on the majority of the topics significantly strengthen the findings of this study.

In conclusion, more information is needed about the psychosocial, environmental, and
behavioural characteristics of musicians with MFD to enhance prevention and treatment. This
qualitative research study suggests that these aspects might be equally important as the
neurological and genetic factors, and they are worthy of consideration both as triggering
factors and therapeutic targets in MFD. Broadening the scope of inquiry and involving the
expertise of patients, music educators, and psychotherapists to complement the work of
neurologists and rehabilitation therapists could lead to a more detailed, holistic understanding

of the aetiology, as well as the management of MFD.
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Chapter 6. Study 2.2 - Insights about holistic treatment approaches

6. 1. Aims

The data collection aimed to explore how non-motor (i.e., psychological and behavioural)
MFD symptoms are addressed in ongoing practices. The data presented here was collected
from the same participants as the preceding study (see Chapter 5.), but due to the volume of
the rich qualitative data, and the distinct topic of the inquiry, the analysis and results are

presented separately in this chapter.

6. 2. Methods

6. 2. 1. Participants
The research participants for this study were the same as the participants of Study 2.1. For

detailed information, see Chapter 5., Section 5.2.1. and in Table 5.1.

6. 2. 2. Procedure and analysis

The data collection for this study was conducted in the same session as the previous one
(Chapter 5.); therefore, the procedure of the data collection and ethical considerations will not
be repeated here. A detailed description of the process is presented in Chapter 5., Section
5.2.2.

The analysis of the data connecting to the topic of rehabilitation strategies, however,
was data-driven, given that there were no previously established frameworks or concepts
regarding the strategies employed to support the non-motor symptoms of musicians with
MFD. Following the recommendations of Brinkmann & Kvale (2018) the process started

with systematically identifying similarities within and across the cases, then establishing the
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main concepts, and arranging the topics into larger groups of themes to provide a clear

summary of the content of the interviews.

6. 3. Results

The participants’ practices differed greatly in terms of the quantity and frequency of the time
spent with their patients and clients. Due to the nature of the administered therapy, musician-
coaches, physiotherapists, and practitioners delivering behavioural interventions met with the
musicians periodically, typically for sessions spanning from 30 minutes to two hours.
Neurologists, following the initial consultation and the prescription of the treatment, had less
contact with their patients, similarly to the two researchers in the sample, who worked with
their musician participants for designated periods allocated for data collection. Naturally,
these differences expressed themselves in the quantity and quality of information the
participants could provide on the topic: those who were in more frequent contact presented a
wider variety of strategies to support the affected musicians.

As the findings of Study 1. and Study 2.1 show, musicians who are affected by MFD
and enter a rehabilitation program, potentially have multiple problems apart from the physical
symptoms of the disorder. Some of these stems from previous traumatic experiences, some
can be linked to psychological characteristics, and some are established unhealthy
behaviours. These pre-existing issues are potentially aggravated by the traumatic experience
of the onset, moreover, the inability to play to the accustomed level can result in financial
insecurity, identity crisis, fear of the future, and for some, depression. This situation creates
feelings of anger, guilt, victim identity, and lowers the musicians’ self-efficacy and self-
esteem, and possibly disrupts the social network of the individual. All participants agreed that
this vulnerable and complex situation can greatly influence the outcome of the rehabilitation

program, and they shared various strategies which they use to address them.
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The findings were grouped into three categories which will be presented in the
following order: 1. Learning environment, psychological support, and rapport 2. Somatic
approaches 3. Focus, habits, and nomenclature. The summary of the findings is shown in

Figure 6.1.

Figure 6.1.
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6. 3. 1. Learning environment, psychological support, and rapport

Holistic conversations

In most practices, including the patient’s experiences, feelings, and behaviours in the initial
discussion is viewed as an important step. The goal of this consultation is to gather
information about the specific case, but also, to make the client feel heard, understood, and
accepted. Actively building rapport and finding a connection are tools frequently used by
many participants; as participant No. 6. articulated: “the crucial thing is to understand the
situation of the patient. The entire situation. Not only see his finger, or which finger moves in

which direction”. This caring and compassionate therapeutic relationship can create a better
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atmosphere but also has a direct influence on the learning process of the musician: “I’m
always interested in finding the right access to the person, also psychologically, so maybe
they can listen more correctly to what I’m saying” (P. No. 5). One participant (P. No. 3.) even

uses systematic data collection which is continuously updated when they gain new insight.

So, I have people self-report: are they right-handed or left-handed, how well can they
focus their attention, how susceptible are they to depression? How self-critical are
they? So, they answer a questionnaire. [...] And I walk through some of that in the
initial consultation as well. And I want to know if I'm coaching anybody [...] are you
an endurance athlete or are you a sprinter? Do you focus better in the morning? What

is your schedule? What is your support system like? All of that.

These conversations also form a substantial part of the following treatment sessions to

support the rehabilitation. As one practitioner (P. No. 6.) described this process:

It definitely belongs to the retraining procedure, to listen to the people and discuss...
sometimes half of the session is discussion...and we go to the piano afterwards, and
sometimes they feel also that they need to talk... I don’t know if I have some sort of
psychologist role, but I sit down and listen. Basically, what they have to tell me. And
then after, we can work correctly. But if I skip that, I think that wouldn’t be suitable

for the efficiency of what we’re doing at the instrument.

Constructing the environment
Behavioural therapies are in many ways similar to traditional instrumental lessons. They are

repeated frequently, exercises are given that the client/patient needs to practice, and which
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are monitored and evaluated in the subsequent lesson to determine the improvement. This
similarity seems to evoke the participants’ original behavioural patterns: they want to please,
they are afraid to make mistakes, and in some cases, they are even ashamed of their
symptoms. As a musician-coach (P. No. 3.) explains: “When | first start to work with a client,
| would get them to do an exercise and they don't want to, because if it's not perfect, they just
stop.”

Many participants felt that changing this atmosphere was crucial for working with the
patient efficiently and they defined “safety” as the most important characteristic of the learning
environment. Creating such an environment happens both verbally and behaviourally; the
musicians are assured that there are no expectations towards them and are treated with

understanding and patience:

I’m extremely committed to the fact that I have absolutely no single expectation when
they are showing up. And that’s a thing which I keep telling them again and again. We
sit down, and we have a look at the hand. And there are no obligations. And | think it

is very-very important. (P. No. 7.)

Addressing anxiety and perfectionism
When dealing with the psychological distress and negative emotions of their clients,
participants use a rich variety of tools. Two participants were trained in psychotherapy and
use their knowledge to help the musicians right after their diagnosis: “Usually 1 do this kind
of short intervention. Psychotherapy intervention indeed” (P. No. 10).

Others studied body-oriented techniques, such as Alexander Technique or

Dispokinesis!4, and since these approaches have strong cognitive elements, they prove to be

14 Dispokinesis is a form of movement training and therapy, developed specifically for musicians and stage
artists by Gerrit Onne van de Klashorst at the University of Amsterdam.
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appropriate tools to reach an ideal mindset in the patients. Some mentioned using Neuro-
Linguistic Programming (NLP) or other frameworks, while musician-coaches primarily rely
on their own experience and share the information which they found helpful in their own
rehabilitation and in their practice. Each of these interventions is tailored to the specific case
within the chosen modality.

Dealing with the musicians’ anxiety is one of the main objectives of different
treatment strategies. As previous research has shown (loannou et al., 2014), not all patients
are suffering from clinical anxiety disorders, but given their situation, all affected musicians
seem to have anxieties around their playing and rehabilitation. The importance of reducing
anxiety was stressed by participant No. 6.: “it [anxiety] will modify the way they act, the way
they do certain things, the attention they will put to the therapy, so it is absolutely important
to reduce or solve that”. Also, understanding the source of the anxiety by asking the patients
specific questions is often the first step towards supporting the musicians and helping the

practitioners to create new strategies.

That anxiety is from: “I don't know what to do, I don't know how to do it, I'm lost.”
And so, again, rather than looking at the anxiety [...] I always prefer to look at the
solutions. Why is that anxiety there, what is this person anxious about? What is going

on in their lives? (P. No. 3.)

In serious cases, external treatment is suggested with a psychotherapist, but most
practitioners aim to reduce their patients’ anxiety during the sessions by creating an accepting

and open learning environment.
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Perfectionism and the “need to control” were the next traits identified by the practitioners as
harmful for the rehabilitation, and to address it, most often reappraisal is suggested. One
participant uses the following mantra to further this process: “I control the fact that I don’t
control” (P. No. 7). Others provided anecdotes of famous musicians making mistakes or
dismantling the idea of perfection by providing a new framework with music as
communication in the centre, instead of avoiding making mistakes. Participant No. 3. uses the
expression “paint by numbers” to describe the desperate need to play every note flawlessly

without considering the artistic content and explains it in the following way:

People assume that if you put all these notes in this right order, in the right way, it is
going to out to be some work of art. But no matter how perfectly you place those
notes, it will never turn out as a piece of art. Not without communicating something

with it.

This approach is also aimed to reduce the anxiety around making mistakes and helps the client

to refocus their efforts on their expressivity.

Rapport, shared personal experiences
In addition, all musician-coaches mentioned the importance of their personal story: sharing
their own experience with the disorder builds trust in the musicians with MFD and gives hope

that they can also overcome the condition. As one musician-coach articulated it:

| strongly believe that the fact that I got myself focal dystonia is an extremely strong

point to them. As well as to me. So, they know | know. They know | can understand.
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They know that | can feel what they feel, not only physically, but also psychologically.

Because I’ve been through it too. (P. No. 7.)

6. 3. 2. Somatic approaches

General body mechanics

Most practitioners agree that the problem is usually more widespread physically than the
dystonic limb or facial muscles. Musicians with MFD generally carry a lot of muscular
tension in their bodies and have inefficient postures both when playing and in everyday life,
which — in the practitioners’ opinion — should be a therapeutic target in all practises. As
participant No. 3. articulated this: “It's global before it's specific. And that, | believe, is one of
the biggest mistakes that educators make, that clinicians make, especially because of this
specialization, that we all make.” These deficiencies are often undetectable for the musician
with the disorder due to its habitual nature: “Some of my clients had never felt release. They
have been walking around with so much tension for so long, that their body has learnt this,
you know?”” (P. No. 8).

To relieve these tensions from the entire body and reach a balanced and healthy
alignment is one of the most important elements in many practices. Some use different body-
oriented techniques, such as the Feldenkrais Method, Alexander Technique, or Dispokinesis
in their practices to gain “healthy function” and a “global sense of release” (P. No. 13.)

before they move on to the exercises targeting fine motor control.

Fear of the movement
The affected musician’s relationship to the instrument also needs to be addressed: the fear of
the symptom and its unpredictable nature leaves many affected musicians feeling helpless or

agitated which has a significant impact on how they approach the instrument and complete
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the prescribed exercises. Participants linked this fear to previously suffered traumas in

connection to the instrument;

...when you first touch the instrument again, then this trauma situation comes back.
When they open the case, everything reminds them of the situations they have
experienced. That takes a long time to overcome. The fear of touching the instrument.

(P. No. 14.)

To aid the process of overcoming the fear, practitioners also use sequential exercises, starting
with very simple movements, and making each step attainable: “Every exercise is sequential
[...] And it is based upon successfully making a match between task and skill. And that
builds a sense of self-esteem” (P. No. 3). Also, there is often a cognitive element added in the
form of positive self-talk, which is continuously reinforced and repeated throughout the

session:

It’s like a little devil sitting on your shoulder [the fear and anxiety], and it is talking
into your ear. And if you recognise: oh, hello, it’s you, there you are (makes plucking

noise, imitates flicking something away). You’re not necessary! (P. No. 14.)

Breathing

Some practitioners also observe and correct the breathing patterns in their practices, not
exclusively with embouchure dystonia patients. Breathing exercises are used to re-establish
healthy breathing function, which is often agitated due to the anxiety and fear of approaching

the instrument and can further implications to the motor function as well:
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So, someone has a hand dystonia, and their hand is reacting, but | see them going like this
(breaths in hyperventilation), I'm not going to talk about their hand. Because if I'm
chronically hyperventilating, one of the symptoms is spasm. So, my hyperventilation

might be leading to that tension. (P. No. 1).

The holistic approach also distracts the patients’ obsessive focus on the motor symptoms and
leads to a broader sense of their body mechanics, i.e., embodiment. This cognitive element of
the therapy can also be understood as a form of mindfulness and has additional benefits in

reducing anxiety.

6. 3. 3. Focus, habits, nomenclature

Attentional focus

All practitioners agreed that consciously directing the focus of attention is one of the most
important elements of retraining; however, their opinions differed about the optimal direction
of this focus. Some practitioners subscribed to the idea of encouraging external focus, due to
its superiority to internal focus when performing already learned movements (Wulf, 2013).
Channelling the focus of attention away from the affected body part can improve the motor
symptoms but it is also aimed at reducing the fear of failure and the excessive need for

control:

The most important is to solve this need for control in the patient [...] when we are
doing the neuro-rehabilitation exercises, we combine them with second activities. So,
at the same time when the patient is doing a specific exercise on the instrument, we
ask him to solve mathematical problems, coordinative exercises, games on the iPads

et cetera. It is one of our strategies. (P. No. 4.)
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However, others stated the opposite and prescribe increased focus on the affected body part
and its motor movements in their practices and believe that it significantly furthers the

rehabilitation: “I think the people who recovered fairly fast, they have trained themselves to
be hyper-aware of what they're doing and how” (P. No.1). Among others, participant No. 6.

felt that both types of attentional foci have value in terms of the rehabilitation:

Of course, the external focus is highly important. But I think we also need, as an
additional tool, this internal focus, where we 100% focus on the forces, on the
movements, like we just crawl into the hand, we are 100% in the hand, in order to go

on, and step by step improve playing technique.

Also, as participant No. 10. pointed it out, the employment of different types must be
carefully balanced depending on the situation: “internal focus when you’re working on your
tensions, and external focus when you’re performing, this has to be taught. I think that’s

important”.

Breaking habits, generating new experience

Interestingly, both types of instructions are aimed at “breaking the habit” of how the
instrument is approached: “I try to break the habit of their approach first, because whatever
way they are used to approaching their instruments is kind of contaminated with dystonia” (P.
No. 1). Moreover, many practitioners stated that emotions and the way the musicians express
themselves through music are connected to the symptom; therefore, they actively dissect their

clients” motor movements from their musicality at the beginning of the retraining:
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When you want to play in a very special way, you think that your emotions should
feel very intense. And you increase and increase the tension, and you don’t know
what you are doing is not necessary. | measured this for example with cellists — if they
play in the high positions, they use the weight of the hand, and the fingertip gets up to

4kg on the string. (P. No. 14.)

And for most of my clients, | take the musicianship, and | put it on the shelf. And
protect it. And | say: right now, your auditory signal has been connected to an
abhorrent motor signal. So, what we have to do is just protect that for a bit, and we are
just going to retrain healthy motion. And incrementally, so each step is successful. (P.

No. 3.)

Building a new set of habits and re-learning certain movements is the core element of every
retraining strategy, and it relies on the active participation of the musicians not only during
but also between the sessions. Therefore, instead of following instructions, the musicians
need to develop a sense of embodied and mental self-awareness to be able to observe their
technique and practice, even when they are not under the direct supervision of the therapist.
One successful strategy to achieve this is “provoking experience” and creating a space where
musicians can exercise agency rather than prescribe an “ideal movement” they need to
achieve. As participant No. 14. articulated: “I never say it is wrong or right. | always give the
possibility to choose to the people. They can decide for themselves. I give them a situation
where they can choose”.

The whole process of rehabilitation can last for years — it is a long and difficult
process for most. To maintain the sense of being a musician, most patients are advised to

restart performing in low-pressure situations with a carefully chosen literature as soon as
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possible. Some practitioners encourage them to discover and play within the limits of their

ability, using improvisation.

Nomenclature

To enhance the process of rebuilding one’s instrumental technique, the nomenclature is also
important; the affected musicians should not feel judged and have to keep an open mind to
explore new possibilities in terms of movement, practice behaviour, and instrumental
technique. Participant No. 13. stressed that the words used to instruct the musicians make a
“big difference”, especially when it comes to evaluating a motor movement; here, the focus
needs to be on functionality and efficiency rather than meeting prescribed standards: “why
would I think, that there is a right and a wrong way, versus an efficient way or structurally

functional way? So, our nomenclature makes a big difference”.

6. 4. Discussion

Rehabilitation from MFD is a very complex process, and to reach the primary goal — to
eliminate the involuntary movements and regain complete motor control when playing the
instrument — practitioners use a wide variety of tools which influence cognition, emotions,
and psychological states apart from working on the physical symptom. In some cases, these
tools are clearly directed towards the patients’ mindset, but most often, they are intertwined
with the exercises aimed at improving the affected motor movements. Many of the presented
strategies have a motor and cognitive-emotional content at the same time; therefore, the
grouping of these strategies is somewhat artificial. Nevertheless, the established framework

provides a sense of structure that can be used as a precedent.
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The first group of presented tools are all aiming to establish a safe and calm atmosphere, in
which the musician can work more efficiently. Given the frequently reported adverse
experiences in the professional environment and the trauma of the onset itself, it is
unsurprising that many affected musicians enter this learning space in an agitated and
distressed state. This can have further implications for movement acquisition and
performance during the rehabilitation: as Juhan (2003) explains, “the feeling states that are
being experienced at the same time learning is taking place are recorded along with the
performance or the information, and closely associated with future recall” (p. 372). From a
neuroscientific viewpoint, the possibility that movement recall and performance are
influenced by emotional states is also acknowledged. Ron (2009) argues that similar circuits
can be involved in movement and emotions, and the neural activity taking place can “elicit or
suppress motor activity in response to emotion” (p. 1059). Therefore, previous negative
experiences might have a direct impact on how the movement is executed, and at the same
time, can have further implications for the psychological state of the musician. Extrapolating
from this, viewing the patients’ emotions and psychological states stemming from these
experiences as therapeutic targets is hugely important because they might have a significant
impact on the outcome of the treatment.

The biomechanics of instrumental technique is one of the obvious targets of the
rehabilitation; however, the participants highlighted the importance of thinking about
movement in a broader and more holistic way. Firstly, many of them emphasised that apart
from the affected fine motor skills, the overall body mechanics and posture also need careful
attention. This aligns with several documented treatment approaches, for example, both
Tubiana (2003) and Ackermann & Altenmiiller (2021) stressed the importance of including

larger structures (e.g., torso, scapula, spine) in the rehabilitation, while other documented
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rehabilitation protocols use general fitness exercises as part of the treatment (Byl et al.,
2009).

Attending to the movement behaviour not just on a mechanical level but taking the
musicians’ previous experiences into account must also be stressed: the rehabilitation of the
motor function is inseparable from the reappraisal of the accompanying emotions. Many
participants acknowledged that fear and unconscious avoidance appear in the affected
musicians when they attempt any performance-related movements. Benett et al. (2015)
observed similar tendencies in athletes experiencing the “yips” and Lost Movement
Syndrome (LMS) as they highlighted the “feelings of fear associated with the affected
movement pattern, both in relation to the consequence of experiencing movement
breakdown, and to avoidance of executing affected moves™ (p. 65). The most frequently used
therapeutic response to this fear in the sample was to start with very simple and attainable
movements and gradually increase the difficulty, while carefully monitoring the musicians’
physical and emotional responses.

It also needs to be mentioned that musician-coaches also attended to the
biomechanical quality of the fine motor movements associated with playing the instrument.
Opposing the general but unexamined notion is that before the onset, the movement patterns
of the affected musicians were optimal, the musician-coaches agreed that many of their
clients had ineffective and unhealthy technique even before the onset. Data obtained from
affected musicians in the Grounded Theory study show similar tendencies: many of the
participants in the sample struggled with certain technical aspects of their playing, often for
years before the onset, sometimes even through their entire career. Even more interestingly,
those who shared these experiences reported that their first symptoms appeared when
attempting to perfect said skill. A similar tendency was found in Lost Movement Syndrome:

Day et al. (2006), when interviewing elite trampolinists affected by this task-specific
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movement disorder, traced the onset back to shortcomings in the initial movement
acquisition. This characteristic of the instrumental technique preceding the onset signals that
during the retraining, instead of rehabilitating the old movement patterns, some adjustments
and corrections need to be made. Therefore, even if the therapy is not led by a musician-
coach, the support of a music educator might be necessary (Tubiana, 2003).

The idea of inefficient playing technique as an origin is also supported by Sadnicka et
al. (2018). According to their recently suggested framework, the symptoms are compensatory
movements of an otherwise healthy motor system rather than unexplained reactions of an
incapacitated neural network (Sadnicka et al., 2108). In other words, the employment of a
suboptimal movement pattern can lead to a misalignment between the increasing
requirements of the musical tasks as the career of the musician advances and their ability to
meet them.

Practitioners also acknowledged the fact that the way patients think, focus, and direct
their movements cognitively can create significant changes in the quality of the motor output.
Some of the participants arrived at this conclusion intuitively or deduced it from their
personal experience, but it is also supported by the literature. As an example, it has been
shown in the field of sports psychology that modifying the attentional focus can lead to
changes in muscle tone, consistency, accuracy, endurance, and even the degrees of freedom
in joints (for comprehensive reviews, see Wulf, 2013 and Wulf & Lewthwaite, 2016).
Sadnicka et al. (2018) make a similar point, specifically about task-specific dystonias: “the
influence that misdirected cognitive influences can have on skill performance is worth
emphasizing” (p. 123).

Instructing musicians to direct their attentional focus differently can be easily
achieved; however, there were differing opinions about the optimal focus point among the

participants. While sports psychology literature firmly established the superiority of external
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focus when acquiring or performing various skills (Wulf & Lewthwaite, 2016), the majority
of the studies explored the role of attentional focus in the movement of healthy individuals
(Wulf, 2013). Apart from the qualitative data obtained by this study, there is no literature
available on the role of attentional focus in the rehabilitation of MFD. The topic, however, is

worthy of attention and further, detailed exploration.

Until recently, the diagnosis and treatment of MFD were exclusively the tasks of
neurologists. However, this newly emerging framework of understanding MFD, which
includes non-motor symptoms and possibly, very specific technical issues of instrumental
playing, requires music educators and musicians to participate in the process. As seen in this
study, some musician-coaches specialise in providing therapeutic instrumental sessions;
however, music educators can also help to develop and provide preventative educational
tools.

The evidence (presented in Studies 1. and 2.1) of the link between the quality of
educational experiences and the onset of MFD can be used to inform preventative strategies.
Based on the findings, the three main pillars can be outlined: 1. creating an accepting and
safe working environment for the student, 2. being informed about the biomechanics of the
technique and actively monitoring if the student is playing in an efficient and healthy way 3.
withstand the pressure from the music industry which promotes, encourages, and celebrates
“perfect” and hugely demanding performances, often at a very young age, by using prodigies
as role models. The last point is hugely important for developing a stable and well-supported
technique, giving the students authority over their own learning, and avoiding psychological
pressure. The main goal should be to support the development of a healthy technique which
requires strong foundations. As one of the participants put it: “Young children need the best

teachers” (P. No. 10).
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Music educators are also ideally positioned to detect the first signs of movement
deterioration. While the onset of the condition typically happens in the 4" decade of the
playing career, in study samples, participants as young as 17 are not rare (Conti et al., 2008).
In cases where the developed technical issues in a young musician appear unsolvable by
educational means, with a basic awareness and understanding of the condition, music
teachers can direct their students towards appropriate support. With this approach, affected
musicians can receive help at the earliest signs of deterioration, which gives them a better
chance to recover. Therefore, raising awareness among music educators could be a helpful
tool to support recovery.

When it comes to treatment, especially behavioural therapies, the role of music
educators can be even greater. Since they have in-depth knowledge of the instrumental
technique, i.e., the motor patterns which need to be recovered, their expertise is crucial in
developing the appropriate retraining programs and practice schedules. They also have
personal experiences of the schedule, lifestyle, unique external influences, and stressors and
pressures which are part of the profession; therefore, they can approach the affected
musicians in a compassionate and understanding manner. The knowledge of musicians who
themselves recovered from the condition is especially invaluable. More research is needed to
explore the tools they used in their own rehabilitation and their approach when treating

clients to support their recovery.

6. 5. Conclusion

MFD is a multifaceted condition with a wide range of non-motor symptoms, which originate
from personality traits, socio-environmental factors, and learned behaviours. Practitioners are
not only aware of this largely undocumented field, but they also developed certain strategies

to address it. As the data shows, there is a wide variety of tools they employ, but we know
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very little about their efficiency. The literature assessing behavioural therapies for the
condition exclusively discusses the treatment of the physical symptoms, even though the
influence of various psychological and behavioural factors appears to be significant.

There are many ongoing successful practices led by former sufferers, somatic
practitioners, and medical professionals, with decades of experience which have never been
researched or assessed; thus, the accumulated knowledge of these individuals remains largely
unexploited and benefits only the clients they directly work with. More research is necessary
to understand the protocols of these practices, especially the tools they use to meet the
psychological and behavioural needs of the musicians with MFD. In order to enhance MFD
treatment, it is necessary to establish communications between practitioners from various
backgrounds and experiences; as one musician-coaches put it (No. 3.): “this needs to be a
collaborative effort between us, psychologists, physiologists, the neurologists, the actual
musicians, and music educators”. The result of this collaboration should be a clear consensus
on how the condition should be addressed and how the therapy can be aided by psychological

and behavioural tools.
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Chapter 7. Study 3. - Hypothesis-testing study

7.1. Aims

The aim of the final study in this thesis is to explore the frequency of the risk factors
presented in Study 1. and Study 2., by comparing musicians with and without MFD. The goal
was to identify the most common problems in this vulnerable population to support the

development of targeted treatment and preventative strategies.

7. 2. Methods and materials

7. 2. 1. Design, setting, and participants

This hypothesis-testing questionnaire study is the final stage of the larger mixed-method
study presented in this thesis. The previously conducted interview studies with MDF
sufferers and practitioners which retrospectively explored the personal experiences of
musicians with MFD prior to the onset served as a basis for the present survey study. The
topics were selected from this rich qualitative material and aimed to cover themes that were
strongly supported by both interview studies and were unexplored by previous literature and
an attempt was made to link this content to formerly established concepts and use validated
scales when available.

The questionnaire was administered online, and apart from identifying as a musician
with or without MFD, there were no exclusion criteria. Participants were recruited from
online support groups and social media platforms, and various organisations and practitioners
were asked to share the information and the links in their networks. A total of 240 musicians
(125 with MFD and 115 healthy) answered the survey. After omitting unfinished and partial
responses, 175 cases were considered for further analysis. To allow for a more precise
comparison, a pairwise matching between participants with and without MFD was conducted

based on gender, age, and instrument group, which resulted in a subset of 88 musicians.
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Information about the mean age, gender ratio and instruments played in the sample and the

subset is presented in Tables 7.1. and 7.2.

7. 2. 2. Study variables

Sociodemographic information was collected (age, gender, instrument played, level of
education, and profession), and questions were administered about the participants’
experience with the received music education, performance-related mistake rumination,
lifetime prevalence of trauma, and other stress-inducing experiences. Additionally, questions
were added to inquire about the location of the symptoms of MFD and the received diagnosis

in the MFD group.

Table 7.1.

Age and gender characteristics of the samples

Group Age Gender distribution
M (SD) Female Male Non-binary Prefer not to say

Full sample (N= 425 79 93 1 2
175) (14.3) 45.1% 53.1% 0.5% 1.1%
Full MFD 44.4 40 63 0 2
sample (N= 105) (14.2) 38% 60% - 1.9%
Full healthy 395 39 30 1 0
sample (N=70) (13.9) 55.7% 42.8% 1.4% -
Selected subset 42.3 46 42 0 0
(N=88) (13.5) 52.2% 47.7% - -
Selected MFD 42.5 23 21 0 0
cases (N=44) (13.6) 52.2% 47.7% - -
Selected healthy 421 23 21 0 0
cases (N=44) (13.6) 52.2% 47.7% - -

Note. The standard deviation is presented after the means in parentheses. The percentages are calculated in
relation to the group size which is presented in the first column. MFD = Musician’s Focal Dystonia

125



Table 7.2.

Instrument distribution of the samples

Group Instrument distribution

Wind Brass Strings Percussion Piano Plucked
Full sample 42 44 20 8 33 28
(N=175) 24% 25.1% 11.4% 4.5% 18.8% 16%
Full MFD 22 30 8 6 17 22
sample (N= 20.9% 28.5% 7.6% 5.7% 16.1% 20.9%
105) (8-7.6% with  (25-23.8%

ED) with ED)
Full healthy 20 14 12 2 16 6
sample 28.5% 20% 17.1% 2.8% 22.8% 8.5%
(N=70)
Selected 26 18 18 4 12 10
subset (N=88) 29.5% 20.4% 20.4% 4.5% 13.6% 11.3%
Selected 13 9 9 2 6 5
MFD cases 29.5% 20.4% 20.4% 20.4% 13.6% 11.3%
(N=44) (3 - 6.8% with (9 -20.4%
ED) with ED)

Selected 13 9 9 2 6 5
healthy cases 29.5% 20.4% 20.4% 20.4% 13.6% 11.3%
(N=44)

Note. MFD = Musician’s Focal Dystonia; ED = Embouchure Dystonia

7. 2. 3. Instruments

The first main topic of the investigation was the experience with the received music

education. In the absence of a measurement tool specifically developed for this construct, a

scale measuring a similar concept, the Student-Instructor Relationship Inventory (SIRS)

(Creasy, Jarvis, & Knapcik, 2009; Creasey, Jarvis, & Gadke, 2009) was selected and

participants were asked to report about one instrumental teacher whom they worked with and

found most influential. The SIRS measures the relationship between the student and teacher

on an anxiety-connectedness axis and has been reported to have good psychometric

properties (o = .87 in the anxiety factor and o = .92 in the connectedness factor) (Creasy,

Jarvis, & Gadke, 2009). Additionally, it has the benefit of targeting college-level students —

the age group where most of the professional teaching is happening — making this

measurement tool even more appropriate. Since there were many topics in the interview

studies relating to the profession-specific aspects of instrumental teaching, self-constructed
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questions were added to the survey. These were aimed at the content of the received teaching,
with topics like received information about healthy playing technique and performance-
related injuries, authoritative teaching style, socially prescribed perfectionism, and technique-
focused teaching. In addition, following the qualitative data, questions were added about the
participants’ early accomplishments and the difficulty of the played material in relation to
their peers. The 24 self-constructed items are presented in Appendix F.

The Mistake Rumination Scale (MRS) (Flett et al., 2020) was used to inquire about
performance-related mistake rumination which was strongly supported by the qualitative
data. This scale was tested on five samples (Flett et al., 2020) and was found to be valid to
measure the construct (o > .81, and all items loading .50 or greater in all samples).

Data was collected about the experienced trauma over the lifetime with the Trauma History
Screen (Carlson et al., 2011), and additional self-constructed questions were added about
significant changes in the participants’ lives. These included events listed by the participants
in Study 1., such as changing instruments, teachers or workplaces, and other personal events,
such as becoming a parent or getting divorced. These potential risk factors and all scales

employed are presented in Table 7.3.

Table 7.3.

Topics and Scales

Topic Used scales

Experiences with music ~ Student-Instructor Relationship Inventory (SIRS) (Creasy et al., 2009)

education
Self-constructed questions (about teaching style, body mechanics, technique-focused
teaching, and early success)

Mistake rumination Mistake Rumination Scale (MRS) (Flett et al., 2020)

Trauma and change Trauma History Screen (Carlson et al., 2011)

Self-constructed questions
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7.2.4. Procedure

After the participants received a link to the questionnaire, they were presented with a
downloadable information sheet and were asked to give consent to the research team to use
their anonymised data. Without consent, they could not proceed to the survey questions. The

survey was open for two months.

7. 2. 5. Data analysis

For data analysis, SPSS and R software were used. First, responses with more than three data
points missing were omitted manually. In the following analyses, the remaining missing
values were replaced by means. The open questions regarding the instruments played were
dummy coded twice, firstly, all different instruments were assigned a different number, and
secondly, the instruments were grouped into six categories (woodwind, brass, string, piano,
percussion, and plucked instruments) with one assigned number for each category. The
location of the MFD symptoms in the group with MFD was also coded into three categories
(upper extremities, embouchure, and other). Following this, descriptive tests were run to
explore the sociodemographic variables.

In the second stage of the analysis, the instruments were inspected: Exploratory
Factor Analyses (EFAs) and Confirmatory Factor Analyses (CFAS) were run on the scales to
evaluate them and to test their internal consistency.

To map the differences in risk factors between the groups, t-tests were run on each
variable and the relationship between them was tested with a Pearson r correlation. In order
to create a comprehensive model of the variables, a logistic regression was used using the
presence of MFD as a dependent variable. A detailed description of the tests and the

procedure are presented in the result section.
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7. 2. 6. Ethical considerations

Musicians who suffer from dystonia are vulnerable to psychological distress when asked to
recall details about the condition which endangers both their livelihood and artistic outlet.
The information sheet and accompanying documents were phrased with this in mind,
avoiding negative language, and providing resources of support at the conclusion of the
survey. Ethical approval was obtained from the Arts and Humanities Ethics Committee at the

University of York, United Kingdom.

7. 3. Results

7. 3. 1. Descriptive statistics of participant sample characteristics

The average age of musicians with MFD (N=105) was 44.46 years (SD = 14.29) ranging
from 21- to 83-year-old, and the average age of the onset was 35.57 years (SD = 16.743).
They started playing the instrument at 13.09 years of age (SD = 7.14), although this number
is skewed by some amateur players, who started playing between the ages of 35 to 50. After
removing these outliers, the average age of starting instrumental education was 12.20 years.
The participants suffered from the onset of MFD after 21.13 years of playing on average
(SD=13.49). 64.7% of the musicians considered themselves professionals with a further
15.2% responding “maybe”, and 20% of the sample was amateurs. Responses to the open
question added at this point suggested that the majority of the professional musicians who
reported “maybe” were unable to pursue their profession full time due to their symptoms at
the time of their responses. 63.8% of the musicians were diagnosed by a neurologist, further
9.5% by another practitioner, 4.7% by fellow sufferer or musician, and 21.9% were self-
diagnosed. There were 31 participants (29.5%) with embouchure problems in the sample with

the rest reporting problems with their upper extremities, most often their fingers.
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7. 3. 2. Factor analytic scale construction

Self-constructed music education scale. 20 items were examined for factorability. Half of the
items were worded to express the opposite of the targeted construct to avoid participant bias;
the scores for these items were reversed for the analysis. The Kaiser-Meyer-Olkin measure
of sampling adequacy was .788, above the commonly recommended value of .6, and
Bartlett’s test of sphericity was significant (y2 (190) = 1199.250, p <.001). All items
correlated at least with one other (>0.3), showing that each item had some level of common
variance with the other items, which suggested acceptable factorability. Table 7.4. presents
the results of an Exploratory Factor Analysis with Promax rotation, using parallel analysis
(Vivek et al., 2017) and loading values below .40 were suppressed (Hair, 2009). For this
procedure, we used the full sample (N=175); the higher number of responses provided more

data to establish the factors.

Table 7.4.

Factor loadings — EFA Pattern matrix “Music Education”

Low health support and Technique focused High teacher demands
encouragement teaching and authoritative style
Tech .53
No posture .79
Own technique (Rev.) .79
Expression (Rev.) 46
Avoid injuries (Rev.) .76
Unsatisfied
Too much asked .59
First try .68
No health support .55
Give time (Rev.) .66
Unsure expectations
Prescription 74
Clear instructions (Rev.) .62
Encouragement (Rev.) .53
Concern over discomfort (Rev.) 74
Technical difficulty 47
Solving issues (Rev.) .80
Changed technique .81
Own approach (Rev.) 41

Self-efficacy (Rev.)
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Three underlying factors were identified, Low health support and encouragement, Technique
focused teaching, and High teacher demands and authoritative style, explaining 27.1%,
12.9%, and 7.7% of the variance respectively. Two items were omitted because they did not
meet the criteria of minimum loading of .40, and one because it cross-loaded on two factors.
A confirmatory factor analysis was subsequently conducted on the remaining items and
reinforced that the factor model was a good fit (¥2 (113) = 345.861, p <.001), and the three
factors showed acceptable internal consistency (o =.783, a = 675, o = 757, respectively).
This CFA model was used to calculate the factor scores for each factor and each participant,
and these scores were used in the subsequent analysis. The items in the three factors are

presented in Appendix F.

Early success scale. A second factor analysis was conducted on the items relating to early
success on the instrument. The items were moderately correlating with each other (.453 to
.666) showing common variance, but uniqueness. Kaiser-Meyer-Olkin measure of sampling
adequacy (.767) and the Bartlett’s test of sphericity (y2 (6) = 248.514, p <.001) showed that
the items met the requirements for factor analysis. The EFA was run on the full sample
(N=175), with the use of parallel analysis and Promax rotation, and with the sample size and
degrees of freedom in mind, the loading values below .40 were suppressed. The analysis and
the following CFA showed one underlying factor clearly accounting for 65.4% of the
variance with good internal consistency (o = .818) and was dubbed as “Early success”. The

loading table and the correlation table are presented in Tables 7.5. and 7.6.
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Table 7.5.

Loading table — EFA pattern matrix, “Early success”

Component 1.

Easy start 770

Early success .765

Quick improvement .866

Ahead of class .831
Table 7.6.

Pearson r correlation Matrix “Early success”

Easy start Early success Quick improvement Ahead of class
Easy start 1.000
Early success 45 1.000
Quick improvement .60 .51 1.000
Ahead of class 46 .54 .67 1.000

Two further CFAs were run on the selected items of the SIRS and the modified Mistake
Rumination Scale. The CFAs reinforced the two underlying factors in the SIRS: anxiety
around the tutor (o =.913) and connectedness to the tutor (o =.922) (¥2 (103) =337.490, p <
.001), and one underlying factor in the Mistake Rumination Scale (o =.897) (x2 (14) =
60.026, p < .001). In both scales, means were used as scores for each participant and each

factor in the subsequent analysis.

7. 3. 3. Comparing risk factors of matched samples of musicians with and without MFD
Independent samples t-tests were conducted to identify mean differences between both sub-
samples (Healthy vs. MFD, N=88) in all potential risk factor variables (Table 7.7). The

analysis showed that musicians with dystonia suffered from more performance-related

132



mistake rumination and had significantly more success in their early careers. In addition to
this, they had significantly lower health support and encouragement (Factor 1.) and more

demands were placed on them with an authoritative teaching style (Factor 3.).

Table 7.7.

Comparison between musicians with and without MFD

Risk factor Healthy MFD t df p Cohen’s d
variable M(SD) M(SD)

SIRS Anxiety 2.40 (0.93) 2.78 (1.06) 1.78 86 .078 0.28
around tutor

SIRS 3.74 (0.88) 3.49 (0.87) 1.35 86 .180 0.38
Connectedness

to tutor

Mistake 2.17 (0.72) 2.75 (0.85) 3.45 86 < .001*** 0.73
rumination

Low health -0.27 (0.90) 0.10 (0.77) 2.12 86 < .005** 0.45
support and

encouragement

(Factor scores
for factor 1)

Autonomy in -0.15 (0.96) 0.12 (0.99) 1.33 86 .184 0.28
instrumental

technique

(Factor scores

for factor 2)

Demands and -0.11 (0.88) 0.24 (0.75) 2.03 86 < .005** 0.43
authoritative

teaching (Factor

scores for factor

3)

Early success 3.30 (1.00) 3.92 (1.02) 2.83 86 .006** 0.60
Trauma 1.81 (2.04) 1.95 (1.79) 0.33 86 .740 0.07
frequency

Significant life 2.04 (1.65) 2.52 (1.54) 1.39 86 .166 0.29
event frequency

7. 3. 4. Correlations between risk factor variables

To test the shared variance in the risk factor variables a correlation table was created which
shows a strong correlation between the self-constructed scale’s factors (Health and
encouragement, Autonomy in instrumental technique, Demands and authoritative teaching)

and the SIRS scale’s “anxiety around tutor” factor (Table 7.8). Moreover, there is a strong
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negative correlation between connectedness to the tutor (SIRS scale) and the first factor

(Health and encouragement) of the self-constructed scale, and a positive correlation between

anxiety around the tutor (SIRS scale) and the mistake rumination scale.

Table 7.8.

Pearson r correlation matrix for risk factor variables

Variable SIRS SIRS Mist. Low Autonomy Demands  Early Trauma
connect anxiety  ruminat.  health success
supp.
SIRS -
connect
SIRS -0.54*
anxiety
Mist. -0.14 0.48**
ruminat.
Low -0.68** 0.44** 0.17
health
supp.
Autonomy  -0.16 0.51** 0.26* 0.12
Demands  -0.09 0.52** 0.37** 0.18 0.22*
Early -0.14 0.22 0.13 0.12 0.01 0.06
success
Trauma 0.15 0.16 0.21* -0.12 0.07 0.15 0.10
Change -0.05 0.24* 0.27* -0.002 0.15 0.26* 0.29* 0.28**

Note. SIRS = Student-Instructor Relationship Scale; probability values are calculated, and r correlations marked

with * where values lower than .005 and with ** where values lower than .001

7. 3. 5. Logistic regression

Considering the rather frequent moderate to high correlations between risk factor variables,

subsequently a logistic regression was run on the matched subsample of MFD sufferers and

healthy musicians (N=88), in order to identify the most relevant risk factors for developing

MFD. As an outcome variable, being affected by MFD was coded with 1 and not being
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affected with MFD with 0. All nine predictor variables were added to the model: anxiety
around the tutor (SIRS scale, factor 1), connectedness to the tutor (SIRS scale, factor 2),
performance-related mistake rumination, Health and encouragement (self-constructed scale,
factor 1), Autonomy in instrumental technique (self-constructed scale, factor 2), Demands
and authoritative teaching (self-constructed scale, factor 3), early success, trauma frequency,
and significant life event frequency. Age and gender variables were also included in the
model to control for their possible effects. Following this, in order to simplify the model and
to avoid overfitting, risk factor variables with Wald statistics lower than 1 (SIRS
connectedness to the tutor, trauma frequency, change frequency, age, and gender) were
excluded from the analysis in a backwards fitting approach.

The results indicate that there are two highly influential, significant risk factor
variables contributing to the construct: Mistake Rumination and Early success, two variables
showing non-significant trends and two non-significant variables where the estimates show
the predicted direction. With the inclusion of these risk factor variables, a significant model
was observed (y?(80) = 22.681, p < .001), Nagelkerke R?=.306), which predicted 71.2% of

the cases correctly. The coefficient table is presented in Table 7.9.
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Table 7.9.

MDF Risk Factor Coefficients from Logistic Regression

Confidence interval Wald Test
Coefficient Odds ratio Lower Upper Wald df p
estimate bound bound Statistics
(Intercept) -2.78 0.06 -5.29 -0.28 4.74 1 0.029
Mist. 0.94 2.56 0.24 1.64 6.95 1 0.008
ruminat.
Early 0.66 1.94 0.16 1.16 6.82 1 0.009
success
Low health 0.63 1.89 -0.036 131 3.44 1 0.064
supp. (F.1.)
SIRS -0.72 0.48 -1.53 0.09 2.98 1 0.084
anxiety
Autonomy 0.37 1.45 -0.21 0.96 1.55 1 0.212
(F.2)
Demands 0.43 1.55 -0.25 1.12 1.54 1 0.213
(F3)

Note. Group with MFD coded as class 1. SIRS = Student-Instructor Relationship Scale.

7. 4. Discussion

The present study approached the question of the aetiology of MFD from a new perspective,
placing it in a broader context. It can be concluded that there is evidence that apart from the
frequently cited genetic predisposition (Schmidt et al., 2009), personality traits, maladaptive
cognitive strategies, and overuse (Altenmuller & Jabusch, 2009; Altenmdiller et al., 2014,
Enders et al., 2011; Sadnicka, et al., 2018), external social factors might also play a part.
There were significant differences between musicians with MFD and healthy musicians in
terms of the education they participated in; musicians with MFD were more likely to receive

less information about healthy playing technique, higher demands were placed on them with
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an authoritative teaching style, were less encouraged, and excelled at their instrumental
studies, playing more demanding materials than their peers. Performance-related mistake
rumination was also added to the already suggested maladaptive cognitive strategies and it
was identified as a potential risk factor. Two of these factors were highly significant
contributors to the logistic regression model, mistake rumination and early success; other
educational factors showed significant differences between the groups in the t-tests and were
not-significant trends, showing the predicted direction in the regression model.

Given that MFD is a highly task-specific condition (Hofmann et al., 2015), it seems
difficult to fully understand it without considering the context in which the affected skill was
learned, practised, and performed. The process of movement acquisition can provide further
clues for understanding the condition’s aetiology, moreover, it might help us to understand
the task-specific nature of the disorder; a characteristic that the current models cannot fully

explain (Sadnicka et al., 2018).

7.4. 1. Playing mechanisms

Much has been written about how years of excessive repetition of the motor skill is a
prerequisite for being affected by MFD: the onset usually happens to trained professionals
after many years of practice and performance, most often in their mid-30s (Altenmiller &
Jabusch, 2010; Sussman, 2015). However, what kind of movement patterns are being
repeated, i.e., the quality of the playing mechanisms might be equally important as the
quantity of the practice hours. Many musicians practise excessively without being affected by
MFD; one explanation for this is the presence of genetic predisposition (Schmidt et al.,
2009); however, it is possible that repeating less efficient movement patterns might also play
arole. The quality, i.e., the way how the playing task is executed is largely determined by

how it was learned in the first place. The investigations into the educational context show that
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there are some distinct characteristics of the received tuition of musicians who later were
affected by MFD.

Training professional musicians requires a special setting that largely differs from
traditional classroom education. Through the frequently delivered individual sessions, the
instrumental teacher gains a profound influence over a limited number of students (Gaunt,
2011; Patston, 2014). This master-apprentice model of teaching happens in relative isolation
(Haddon, 2009), is mostly unsupervised, and has no in-built mechanisms for quality control
(Kemp, 1996). The content of the teaching is often the replication of the teacher’s own
education or personal experience (Mills & Smith, 2003; Visentin et al., 2008), and the centre
of the attention is the musical output with much less attention to the physical movements or
the posture the musicians use to create it (Chan & Ackermann, 2014). Moreover, music
educators are often not well-informed about anatomically correct and instrument-specific
body mechanics (Visentin et al., 2008), so students’ unhealthy postures and inefficient
techniques might be undetected and unchallenged, especially if the individual is still able to
produce the expected output. As a prominent example, Glenn Gould played flawless concerts
with a clearly distorted and unhealthy posture, and while he had not been diagnosed with
MFD in his lifetime, the movement patterns observed in video recordings led experts to
believe that he was affected by the condition (Wilson, 2000).

What is clear, however, is that inefficient playing mechanics can overload the joints
and the musculature, and lead to physical problems (Chan & Ackermann, 2014). There are
strong established links between playing-related musculoskeletal disorders, overuse, and
unhealthy postures in musicians (Steinmetz et al., 2010), and overuse has been proposed as a
triggering factor for MFD as well (Baur et al., 2011; Altenmuller et al., 2014). This suggests
that the biomechanical quality of the playing technique might play a part in developing the

condition.
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Results from the self-constructed scale’s first factor, “low health support and
encouragement” shows the tendency that teachers of the musicians who later developed MFD
cared less about educating their students about healthy playing technique and correct posture
and were less concerned about performance-related pain or injury. It is an established fact
that pain or discomfort experience can modify established movement patterns (Sterling et al.,
2001) to avoid pain- or discomfort-triggering movements, moreover, the intensified
somatosensory input may “lead to a degradation of sensorimotor representations at several
levels of the sensorimotor circuits” (Altenmuller & Jabusch, 2009, p. 146). Fatigue and pain
can also lower the motor system’s capacity to meet the demands of the performance. As
Sadnicka et al. (2018) noted, these alterations of muscle recruitment, which can be
inappropriate and inefficient, can have neurological consequences: if the neural
representation of the skill cannot accommodate the new movement pattern, the performance
will be impaired. In other words, unhealthy playing mechanisms, especially the ones which
lead to pain or injury, can lead to developing compensatory movement patterns, and
simultaneously, neurological changes. Unfortunately, many musicians keep playing with pain
and injury, furthering this deterioration, due to the “no pain, no gain” culture among
professional musicians and the stigma around performance-related pain which discourages
musicians to seek help for their discomfort or pain (Ackermann, 2017). The primary music
teacher’s role in compensating for this negative message is extremely important because they
can have a profound effect on their students’ health and instrument-related behaviours, and at
a younger age, students are more malleable to change maladaptive habits (Cruder et al.,

2020).
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7. 4. 2. Early success

Apart from the decreased motor capacity following pain, there are other situations in which
the young musician is challenged to play more difficult materials they are capable of: during
the learning process. While the instrumental technique is still developing, choosing an
adequate repertoire, which requires enough challenge for development but does not
overwhelm the student, is extremely important (Patston, 2014). If the developmental
trajectory of the student is not kept in sight, and the student is pushed over the boundaries of
normal motor development, a similar discrepancy between skill and demand presents itself,
which can pose a risk for MFD (Sadnicka, et al., 2018).

In the dataset, musicians with dystonia reported significantly more early success (i.e.,
playing more demanding materials than their peers and facing challenging performance
opportunities). Assigning difficult materials to students might be due to misinterpreted levels
of capability from the teachers’ part, but it is also possible that these young students showed
great aptitude. This idea is further reinforced by the fact that musicians affected by the
condition are often soloists (Lim & Altenmuller, 2003; Sussman, 2015) or playing in other
esteemed positions, which suggests outstanding talent.

Also, the rapid advancement in playing the instrument might also be linked to the age
these musicians began their instrumental studies: the average starting age for the participants
with dystonia was 12.20 years (after removing the amateur outliers who started over 35).
Children’s learning strategies undergo certain changes as their metacognition and verbal
working memory develop. Very young children learn based on mimicking and repeating: the
process is mostly unconscious and is not accompanied by cognitive verbal processes (Masters
etal., 2013). This is called implicit learning or external focus of attention in the literature,
and it produces robust, and rapidly automatised movement patterns, underpinned by neural

efficiency (Zhu et al., 2014). Examples of these might be walking, manipulating objects, or
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riding a bicycle. As the child develops a more and more substantial capacity for
metacognition, more cognitive skills are used in the process: conscious, analytical planning
and testing out certain movement patterns. This is an explicit way of approaching the task at
hand, with more conscious control involved in the process. This change in the way of
learning is dependent on the task and there are individual differences; however, the ability
rarely develops fully before the age of 11 (Gathercole et al., 2004; Masters et al., 2013). The
fact that the average starting age in the sample was 12.20 years, and the literature reported
similar findings across several samples of musicians with MFD (Altenmiiller, et al., 2014;
Schmidt et al., 2013) suggests that musicians who later developed MFD employed a more
explicit strategy, and more internal focus when acquiring the skill. While the literature clearly
shows the superiority of implicit learning or external focus (Wulf, 2013) providing evidence
that learning with an external focus enhances efficiency (Zachry et al., 2005), effectiveness
(Wulf & Lewthwaite, 2010), technical precision, and musical expressivity in music
performance (Mornell & Wulf, 2019), the findings regarding the attention of focus in the
early stages of learning have been so far inconclusive (Stambaugh, 2017). It has been
hypothesised that children with high motor ability benefit from explicit learning (Maxwell et
al., 2017); therefore, it is possible that a more explicit strategy provided an asset in the early
years of education, helping these young musicians to improve quickly, even if the strategy is
not advantageous long-term, especially after the basics of the skill are acquired. Additionally,
in late starters, peer pressure also might play a role in playing complex materials early:
observing the accomplishments of other students of the same age might prompt both the
teacher and the student to try to “catch up”.

What is clear, however, is that there are neurological consequences of the late start:
the networks underpinning the complex movements needed for playing are developing more

optimally if the individual starts playing before the age of 7 (Altenmiiller et al., 2014);
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therefore, the late start has been identified as a risk factor for developing MFD (Altenmller
et al., 2014; Schmidt et al., 2013).

In summary, playing challenging materials without fully mastering the required motor
skills is a risk factor in developing MFD. The reasons for choosing such a repertoire might be
manifold: late start, which can be associated with different learning strategies and possibly
peer pressure, or simply, the aptitude of these students. Nevertheless, both a late start and the
mismatch between the established motor skills and the requirements of the repertoire seem to

put musicians at risk of developing MFD.

7. 4. 3. Lack of encouragement and authoritative teaching style

Apart from how and what is being learned in the educational context, the atmosphere and the
teaching style also seem very influential. Items relating to the received encouragement, and
positive feedback were found to be significantly different between the groups with musicians
with dystonia reporting a less favourable and less supportive environment. Moreover, the
SIRS’s subscale, “anxiety around the tutor” approached statistical significance, with the
dystonic participants reporting more anxiety around their teachers, which also points towards
an adverse experience with the individual tuition. The relationship between motor learning
and feedback has been examined in sports settings: Avila et al. (2012) found that encouraging
and positive feedback enhances the learning and the performance of the motor task. It also
seems logical that if the motor skill is repeated with a negative connotation and emotional
content, it might influence the future recall of the skill (Juhan, 2003) as well as the learning
process. The link between negative emotions and the onset of the disorder in musicians with
already existing anxiety and perfectionism has been suggested; as Altenmiller & Jabusch

write (2009): It is possible that emotionally induced motor memory consolidation may
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facilitate the onset of dystonia in the subgroup of patients with these psychological
conditions” (p. 151).

This unfavourable environment was also underpinned by a prescriptive and
authoritative teaching style and high demands. Strict constraints on the performance are an
inevitable part of playing classical music: many aspects of the performance are subscribed to
the player, especially in group settings, such as orchestral or chamber music work, leaving
little room for spontaneous changes. These musical constraints make classical musicians
more vulnerable to developing MFD than jazz or pop musicians who have more freedom to
modify the played material (Altenmuller & Jabusch, 2009).

As inevitable as some restrictions are, there are aspects where the musician should be
able to make their own decisions, especially in an educational setting, in order to explore
their individual interpretation of the pieces and their technical capabilities (Jgrgensen, 2000).
The autonomy of the student is an important contributor to optimal learning (Katz & Westera,
2019; Wulf & Lewthwaite, 2016): it has been associated with self-efficacy, motivation,
attention, and positive cognitive processes during the task (Lemos et al., 2017).

If the general restrictions of classical music are furthered by the teacher’s
expectations, and the students must play in a prescribed way, the required precision also
increases, and with it, the risk for developing MFD. The more highly specialized a skill’s
neural representations are, the less ability they have to adapt to different task requirements
(Sadnicka et al., 2018). Moreover, demanding one specific way of performance and
interpretation makes the difference between success and failure even smaller. The
neurological consequences of placing demands on students that they are not able to meet
have already been discussed, but it also has psychological consequences. Trying to meet
unattainable demands can provoke anxiety, which has already been linked to the onset of

MFD (Enders et al., 2011), perfectionism, a trait which has been repeatedly reported as a
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typical characteristic of musicians with MFD (Jabusch & Altenmdiller, 2004; Jabusch et al.,

2004), and rumination, especially following negative feedback (Nepon et al., 2011).

7. 4. 4. Mistake rumination

There are established links between socially prescribed perfectionism, anxiety, and
rumination (Flett, Madorsky et al., 2002), and the importance of the social and interpersonal
aspect in developing distressing, intrusive thoughts have been thoroughly discussed in the
literature (Nepon et al., 2011). To put this into the context of music performance, inquiries
were made specifically about performance-related mistake rumination and found that
musicians with dystonia ruminate over performance mistakes significantly more than their
healthy counterparts. It seems feasible that apart from the individual and innate trait of
perfectionism which makes the individual more sensitive to negatively perceived feedback
(Hewitt et al., 2006), the social environment also plays a role, given that the ruminative
thoughts often appear in response to an external trigger. How these distressing events are
processed, and the content and amount of rumination are dependent on the levels of social
anxiety, but also, on the received feedback following the event (Morgan & Banerjee, 2008).
In other words, the already mentioned unfavourable educational context might have
contributed to the mistake rumination which developed in the musicians who later were

affected by MFD.

7. 4.5. Trauma and change

There were no significant differences between the samples in terms of traumatic experiences,
in spite of the fact that preceding traumatic events or significant change have been repeatedly
mentioned in the literature (Schmidt et al., 2013; Tubiana, 2003), and also in the studies

presented in this thesis. One possible reason for this is the chosen tool: the Trauma History
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Screen (THS) is quite general, listing various traumatic events, from which some are not
specifically linked to interpersonal relationships or music performance, such as accidents and
natural disasters. Also, measuring the frequency of the suffered traumas might not provide
sufficient data on the impact they had on the individual. It is clear from the literature about
Post Traumatic Stress Disorders (PTSDs), that personality, gender, genetic predisposition,
and the available support system can all alter how much the individual is affected (Broekman
et al., 2007; Elwood et al., 2009). A recent paper (Alpheis et al., 2021) compared the
childhood experiences of musicians with and without MFD using the Adverse Childhood
Experiences Scale (ACE-S) and found that MFD sufferers experienced more emotional
neglect during their childhood; this research tool specifically focuses on the family
environment and does not include any other potential sources of trauma. Therefore, it seems
that the early development and experiences in terms of trauma can be risk factors; however,
other types of traumas are not significant predictors in the development of the disorder.

A self-constructed scale was also added to the survey, listing significant events which
were found to be influential by Study 1. These included change in marital status, jobs, or
teachers, becoming a parent, death of a close relative and similar items. Similarly to the THS,
there were no significant differences between the groups. One reasonable explanation for this
is that musicians with dystonia were asked to report about the year prior to the onset, while
the healthy sample about the previous year. Since the survey was administered while the
COVID 19 pandemic was still significantly influencing the lives of performing musicians,
many healthy participants experienced more life-altering changes than they would have under

normal circumstances.

In conclusion, while there is a growing amount of literature on the psychological and

behavioural triggering factors in MFD, these have not yet been explored in a social and
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playing-specific context. While this study has not been able to show very strong and
conclusive evidence, it still seems important to examine the developmental trajectories of
these risk factors. This approach can not only enhance music educational practices in a
broader sense but can specifically inform preventative strategies. It also has the added benefit
of changing the narrative around the sufferers of the condition and shifting it towards a more

compassionate and holistic understanding of the personal experience of the musicians.

7. 4. 6. Limitations

The most obvious limitation of this study is that it uses to some degree self-constructed,
previously not tested scales. It was necessary to proceed with this method because of the lack
of scales measuring the constructs highlighted in the interviews. Therefore, the development
and validation of scales measuring the quality of the received music education are suggested
to create a more reliable and valid understanding of the phenomenon.

Only 63.8% of the musicians with MFD were diagnosed by a medical professional;
therefore, it is not possible to state with complete confidence that all the participants who
reported having MFD are indeed experiencing symptoms of the disorder and not some other
form of performance-related problem. However, as more and more information is available
describing the condition’s unique and peculiar symptoms, the decision was made to include
all participants in the analysis who claim to have MFD.

Also, musicians with MFD were asked to recall personal memories, feelings, and
psychological states prior to the onset. This was necessary because the main targets of the
inquiry were the contributing factors, but obviously, it might not be fully reliable and carries
possible personal bias. Moreover, there might be some other underlying psychological
constructs that are contributing to these differences; systematic and holistic research

including all these factors could offer further clarification. Nevertheless, this exploratory
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study highlights the importance of researching not only currently present traits in sufferers

but also the developmental trajectory of these.

7. 5. Conclusions

In conclusion, mistake rumination and playing challenging materials prematurely possibly
contribute to the onset of the disorder. Moreover, significant differences were found between
the education of musicians with MFD and healthy musicians: it seems that those who
developed the disorder learned less about healthy technique, were encouraged less, more
demands were placed on them, and the received tuition followed a more authoritative style.

The musicians’ lives who are struggling with the condition have to be viewed as
complex, continuously evolving systems that are influenced by the environment. This can
help us to clarify the aetiology of the condition and can inform preventative strategies.

This is only an early exploration, the first step towards these goals. More refined
methodologies are needed to assess various contributing factors and more research to explore
how these might impact the individual musicians. Also, as shown in Study 2.2, these
characteristics and experiences greatly influence rehabilitation as well, so a clearer
understanding seems essential in order to enhance the treatment strategies and provide better

care for this vulnerable population.
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Part I11. General discussion and implications

Chapter 8. General discussion

8. 1. The triangulation of the findings

In the previous chapters, potential risk factors of developing MFD were examined from three
different angles with distinctively different methodologies. The primary focus was to gain a
better understanding of the condition’s progression and onset, build a more holistic model of
the disorder, draw conclusions in terms of complementing treatment approaches, and develop
preventative strategies. This section will be discussing the first of these goals and will present
a new, holistic model of the development of MFD.

The multifactorial nature of MFD has been acknowledged by previous research and it
seems clear that the co-occurrence of various socio-environmental, psychosocial,
psychological, and behavioural factors precedes the onset of the condition (Alpheis et al.,
2022; Altenmdiller et al., 2014; Enders et al., 2011; Sadnicka et al., 2018; Schmidt et al.,
2013; Schneider et al., 2021). The elements of this complex web of potential risk factors are
intertwined and influence each other deeply; therefore, can only be fully grasped and
absorbed when approached from a broad and holistic perspective. To fulfil this goal, the
analysis was based on Engel’s (1977) biopsychosocial model (BPS model), enriched by a
constructivist approach (acknowledging that individuals interpret their reality differently
based on previous experiences) as suggested by Adler (2009). Furthermore, Ahn et al.’s
(2006a; 2006b) systems-oriented framework provided further guidance in the development of
the model. These theoretical perspectives are discussed in detail in Chapter 2., Section 2.3,
titled “The holistic model”. Applying the BPS model and systems thinking to the data
highlights how these various internal and external influences prompt, manipulate, and even

regulate each other.
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In addition, the sequence of events and influences appear to be significant: as it was
demonstrated in the presented studies, the onset of the symptoms is most likely the final stage
of a long period of deterioration, occurring on a psychosocial, psychological, behavioural,
and physical level. The discussion operates under the assumption that the personality,
cognition, belief systems, emotions, behaviours, and reactions to external stimuli of an
individual are shaped throughout their lives by their experiences, and the social and cultural
context they live in (Adler, 2009; Van der Kolk, 2014). This ongoing construction of one’s
reality is based on the strong imprint of the earliest experiences which inform the subsequent
development (Van der Kolk, 1994; Zarse et al., 2019), and this process has an ongoing
influence not just on the personality and psychological constructs, but on the physical health
of the individual as well (Kugler et al., 2012; Van der Kolk, 2014).

Therefore, opposing the previous chapters where various influences and risk factors
were - for the sake of the clarity of the analysis - artificially grouped and separated, and
discussed as individual entities, in the general discussion, they will be analysed
chronologically, following the developmental trajectory of a musician. Accordingly, the
obtained data will be organised around specific stages in a musician’s career, starting from
early childhood, through the education and professional life experiences to the onset of the
condition. While every musician’s timeline and encompassed experiences are different due to
the diversity of their background, the instrument played, their gender, age at the onset, and
educational and professional experiences, the triangulated data show certain trends and
tendencies in this population.

| argue that this systematisation is more appropriate to understand the progression of
the condition for two reasons. Firstly, it allows the exploration of the developmental
trajectory of the condition by considering the intricate web of the potential contributing

factors in chronological order, i.e., how certain experiences might inform the perception of
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the subsequent ones. Secondly, it provides a more personal, insider-view of the life stories of
musicians with MFD, generating a narrative of events and influences rather than just a
description of a set of symptoms, and propagating a more emphatic and compassionate

attitude towards these individuals.

8. 2. The new holistic model

In the following sections, the discussion of the potential risk factors will be developed based
on the data obtained from all three studies presented in this thesis. For the sake of consistency
and simplicity, the studies will be referred to in the following way:

S1 - The constructivist Grounded Theory interview study with musicians with MFD
(presented in Chapter 4).

S2.1 - Data relating to the potential risk factors of developing MFD, obtained from the semi-
structured interview study with practitioners (presented in Chapter 5).

S2.2 - Data relating to rehabilitation strategies, obtained from the semi-structured interview
study with practitioners (presented in Chapter 6).

S3 - The hypothesis-testing survey study to compare musicians with and without MFD
(presented in Chapter 7).

Occurrences where the various types of data contradict each other will be marked and the
implications discussed. The overarching model based on the triangulated data is presented in

Figure 8.1.
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Figure 8.1.

The holistic and chronological model of the development of MFD

ACEs
Stressful
environment

Influences

Genetic predisposition

Anxiety
Lack of
psychological
safety
Internalised
perfectionism
Somatic
symptoms

Impact

8. 2. 1. Childhood

Negative rearing

U

Lack of support
and attention
Authoritative

teaching styles

Incorrectly
taught motor
skills
Late start
Exploiting talent

Anxiety
Internalised
perfectionism
Lack of solid
foundations in
the motor skill
Technical

issues

nmy

Abuse
Humiliations
High demands
Technique
focused
teaching
Abruptly
corrected
technique

\

Further
traumatisation
Increased
perfectionism
Increased
anxiety
Internal focus of
attention

Lack of support
High demands
Stressful work
environment
Negative psychosocial
environment

4

Increased anxiety
Attempts to meet the
demands
Work-life conflicts
Helplessness
Increased stress
Substance abuse

Sleep issues

Sudden, stress-inducing
events:

Death of close relative
Change of jobs or
instrument
Divorce
Childbirth

No attempts to modify
the behaviour and
adjust it to the
circumstances
Increased practice
and/or workload

The qualitative interview data (S1; S2.1) has multiple mentions of adverse childhood

experiences and stressful, dysfunctional home environments. Examples include a participant

in S1 who was adopted into a different country, far from their own culture and birth parents,

and described their stepparents as emotionally and physically abusive and the experience as

traumatic. Several others reported having been raised by a parent or parents who struggled

with mental health issues, and in one case, addiction, or were controlling and had

unreasonably high expectations towards them in terms of academic achievement. One

participant from S2 explained how one of their patients was locked in their room for several

hours to practice and was emotionally abused if they stopped playing. These experiences
differed greatly in terms of severity and reported frequency, with some participants not

disclosing any information and others providing a detailed description of their difficulties.
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The obtained narratives, however, describe environments characterised by a series of
negatively perceived events and psychological pressure, which was inflicted upon the
musicians by the closest relatives and social actors in their lives.

Schneider et al. (2021) enquired about the early experiences of musicians with MFD
and presented similar results: in their six case studies, all participants experienced some form
of early psychic traumatisation, such as serious illness in the family and emotional and/or
physical abuse, which resulted in maladaptive coping strategies and psychological
vulnerability. The qualitative, constructivist, and participant-led methodology and the small
sample size in both studies (S1; Schneider et al., 2021) do not allow for generalisation;
however, it highlights how early experiences might have a role in the development of
maladaptive psychological traits, cognitions, coping strategies, and behaviours, which
subsequently and indirectly might have furthered the onset of the disorder in later years.

The relationship between negative rearing and physical and mental health in
adulthood received substantial attention in the past decades. It has been concluded that the
events, circumstances, and parental attitudes shape significant aspects of adult life, such as
personality (Fletcher & Schurer, 2017), identity (Dewey, 2021), and mental and physical
health (Méaté, 2011; Petruccelli et al., 2019; Van der Kolk, 2014; Zarse et al., 2019). Since the
development of the most frequently used scale, the Adverse Childhood Experience (ACE)
scale (Felitti et al., 1998) a wide range of psychological and physical diseases have been
linked to maltreatment in childhood and negative experiences with rearing. Casual
connections have been identified between ACEs and various mental health issues, such as
depression, addictions, psychosis, Post Traumatic Stress Disorder, insomnia, and many
somatic illnesses, such as autoimmune, gastrointestinal, pulmonary, and cardiovascular
diseases, and cancer (see Zarse et al., 2019, for a comprehensive summary of the research).

Additionally, various somatic symptoms have been reported in children and adolescents who
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experienced adverse rearing, such as unexplained pain and muscular tension (Kugler et al.,
2012; Van der Kolk, 2014), and heightened levels of anxiety in response to parental anxiety
and attachment issues (Van Brakel et al., 2006). The pathological mechanisms behind these
links are not fully clarified but it has been shown that being exposed to negative rearing in the
developmental stages can produce long-lasting neurological effects: the brain systems
involved with responses to stress and formulating social connections seem to undergo
structural and functional changes in response to these experiences (Teicher et al., 2016).
More specifically, the threat reactivity of the amygdala (Fonzo, 2019) and hypothalamic-
pituitary-adrenal (HPA) axis (De Bellis & Zisk, 2014) might be increased after sustained
exposure to stress from the social environment.

Arguably, these changes have an impact on the individual’s psychological state and
social relationships. The increased sensitivity to stressful situations, i.e., hyper-vigilance, can
corrupt the sense of psychological safety (Fang et al., 2014; Wanless, 2016), and can prompt
chronic anxiety and perfectionism, the latter potentially developing as a defence mechanism
in children in response to the abusive environment. There are two models explaining this
phenomenon, the social reaction model (Domoncus & Damian, 2018; Flett, Hewitt et al.,
2002) which describes perfectionism as a tool to avoid punishment in a harsh environment,
and the social expectation model (Damian et al., 2013), in which the child tries to create a
safer environment by attempting to meet the parental expectations. Despite some differences,
both models acknowledge that the evolving perfectionism functions as a coping strategy.
Linking the heightened levels of perfectionism and anxiety which have repeatedly been
reported in at least a portion of musicians with MFD (Enders et al., 2011; Jabusch &
Altenmuller, 2004; Jabusch et al., 2004; S1; S2.1) and the potential negative rearing and
childhood experiences of musicians with MFD (S1; S2.1; Schneider et al., 2021) reveals a

probable connection between adverse childhood experiences and the onset of MFD.
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To gain a better understanding of this relationship, Alpheis et al. (2022) collected data
from musicians with and without MFD regarding their rearing with the Childhood Trauma
Questionnaire (CTQ) and the Adverse Childhood Experiences Scale (ACE-S), moreover, an
additional qualitative question was added to provide space for the participants to share any
personal experience from their early years which they perceived as traumatic. The
quantitative measures showed a trend towards higher rates of emotional neglect in musicians
with MFD, which was emphasised further by the qualitative entries, thus reinforcing the
hypothesis that in musicians with MFD, the potential starting point of the developmental
trajectory of their negative psychological traits might be an adverse rearing experience.
Moreover, the analysis of the qualitative entries revealed that musicians with MFD were
pressured more by their parents to perform well on their instruments.

Examples of the parents’ socially prescribed perfectionism projected specifically on
instrumental playing and success appeared in both interview studies (S1; S2.1). These
findings point towards the construct of achievement-oriented psychological control (Soenens
et al., 2010), which, opposing dependency-oriented psychological control, is practised (either
consciously or unconsciously on the parents’ part) with the goal of prompting their children
to meet high standards by displaying controlling behaviours. It has been linked to anxiety
(\Van Brakel et al., 2006), self-criticism, and low self-esteem in children and its potential
source is the parents’ own perfectionism and anxiety (Soenens et al., 2005; Soenens et al.,
2010). In such a perfectionistic environment, the child is even more likely to adhere to the
parents’ expectations and strive for excellence in the hope to secure attention and safe
attachment, as described in the social expectations model (Damian et al., 2013).

In summary, there is some evidence that at least a portion of musicians who later were
affected by MFD had a history of childhood maltreatment, negative rearing, and stressful

home environments which potentially led to lasting neurological changes in their brain and
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negatively impacted their physical and mental health. Moreover, it is possible that they had
been exposed to socially prescribed perfectionism, achievement-oriented psychological
control, and anxious rearing which enabled the development of perfectionist tendencies in
them by internalising the parents’ attitudes in order to gain acceptance or attention. As a
result, by the time these young musicians started their instrumental studies, they possibly
already had been more susceptible to anxiety, perfectionism, and hyper-alertness to potential
dangers; a highly vulnerable state which is known to compromise psychological safety (Fang
et al., 2014; Wanless, 2016), and capacity for learning (Holley & Steiner, 2005). In the
affected musicians, this predicament possibly impacted the social interactions and

engagement with their teachers and peers and would have required special attention.

8. 2. 2. Music education

The topic of music education was the most discussed in this dissertation so far. The various
types of data reinforced that the educational experience, i.e., the quality and content of the
received teaching, student-teacher relationships, and the atmosphere in the lessons, plays an
important role in the development of the disorder. The findings provide information about
various contexts in which the later affected skill was learned and performed; these will be
discussed under two main subheadings: the section titled “Young learners” collects and
analyses all the information obtained about the early years of music education, while the
section titled “Professional education” is about the musicians’ experiences in specialised

education, such as conservatoires.

Young learners
As discussed in the previous section, at least a portion of musicians who were affected by

MFD later, might have entered the music education system as young learners in a
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psychologically vulnerable state due to their previous experiences, i.e., predisposed to anxiety
and perfectionism, and highly sensitive to potential stressors (Alpheis et al., 2022; Schneider
et al., 2021). Unfortunately, this new environment did not prove to be supportive for many:
reports from S1 and S2 highlighted negative experiences with the received music tuition in
these early years. These included high demands but lack of support, and distant,
unresponsive, and authoritative behaviours on the teachers’ part. Moreover, there were
several mentions of unsolved and persistent technical issues which continued into the
musicians’ later careers (S1), but at the same time, early success, and rapid development (S1;
S3). Still in the domain of early music education, the age when the musicians began their
studies also seems significant: those who later developed MFD started playing their
instruments several years later than their peers (S1; S3). This particular characteristic was
also found in various different samples across many datasets (Altenmuller et al., 2014;
Schmidt et al., 2013).

To understand the young musicians’ position in these contexts, the starting point
needs to be their psychological vulnerability because to a certain extent, it informs how the
subsequent events are perceived (Fang et al., 2014; Wanless, 2016). In fact, it is possible that
the reported negative experiences (S1; S2.1) were magnified through the lens of the previous
traumatisation due to the increased sensitivity of the musicians. Nevertheless, the subjective
nature of the impression of the social environment and the incidents taking place in it does
not change their psychological impact: negative perceptions and the lack of psychological
safety interact with all aspects of cognitive and motor learning and can diminish the young
musicians’ ability to build social connections and acquire and absorb new information
(Holley & Steiner, 2005; Wanless, 2016). In order to counteract or at least, neutralise some of

the effects of psychic traumatisation, a psychologically safe, accepting, and welcoming
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learning environment would have been crucial (Holley & Steiner, 2005; Thomas et al.,
2019).

Due to the aforementioned individual perception, it is difficult to assess if these
conditions were met. In general, the empirical research conducted on one-on-one
instrumental educational practices at a beginner level is limited (Patston, 2014; Rostwall &
West, 2003). Due to the individual nature of the lessons in traditional music education, an
instrumental lesson is “a hidden and almost secret activity that goes on privately behind
closed doors” (Rostwall & West, 2003, p. 214). The available data, however, shows that
some of these practices provide a less than ideal environment for young musicians. Rostwall
& West (2003) present a glimpse into beginner-level instrumental tuition: when analysing 11
lessons, they found that teachers often abused the asymmetrical distribution of power by
using sarcastic comments in response to their students’ initiatives and questions. Also, when
unable to meet the task requirements due to a lack of support or experience, many students
were regarded as “untalented or less motivated” (p. 221). In this study, it was also observed
that the music had to be played in an “approved” manner” (p. 222) and the teachers did not
change their pedagogical approaches in response to the individual students’ needs but
followed a habitual, and arguably, traditional, teaching method with everyone. While this is
only a cross-section of a very limited sample, the in-depth analysis indicates that these
practices might be damaging in various ways.

Prescribing the “right” way to play and rejecting the performances which fall outside
the set criteria can foster perfectionism: as Patston (2014) points out, teachers’ attitudes
towards the performance and the vocabulary used can unknowingly induce perfectionistic
tendencies during the learning process. Striving towards these ideals can lead to anxiety in
the student which can develop from ages as young as three-four, and these early performance

experiences can shape the students’ responses to subsequent ones (Boucher & Ryan, 2011).

157



As Patston and Osborne (2016) explain, this process can be understood as conditioning which
starts at the beginning of the instrumental studies and continues throughout professional life
with each performance experience imprinting on the next one. This influence is possibly
mediated by pre-and post-performance variables (Mineka & Zinbarg, 2006), such as the
received information and guidance before performances and the quality of feedback
afterwards. Thus, anxiety around the performance can be “learned” from negative
experiences depending on the responses from the environment. Perfectionism and anxiety are
the most frequently reported characteristics of musicians with MFD (Enders et al., 2011;
Jabusch & Altenmuller, 2004; Jabusch et al., 2004), and these findings were reinforced by the
present thesis as well. Extrapolating from this, it is possible that the roots of these traits might

be found in early learning and performance experiences.

The other main topic in early instrumental learning is the content, i.e., what is being learned.
Participants from S1 frequently reported having technical issues in certain aspects of their
playing from the very beginning, which intensified with the increasing difficulty of the
material they played. Participants from S2 pointed out that many of their patients or clients
had habitual and established inefficient technique and poor postures, and S3 reinforced that
musicians with MFD did not receive quality information about the healthy and efficient
biomechanics of the playing technique.

The importance of the first years of instrumental learning cannot be overstated. The
biomechanical foundations of the instrumental technique are laid down, such as sound
production, breathing, hand positions, and posture, which, while they are malleable to a
certain extent, serve as a basis for future learning and more complex movement patterns
(Waters, 2020a). These functions are encoded via neuroplasticity which is triggered by the

repetitions of the movement sequence, establishing automated movement patterns
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(Altenmiiller & Gruhn, 2002). The process of motor learning involves “chunking”, i.e.,
grouping the components of the repeated movements sequentially, which increases
neurological and technical efficiency and automatisation by employing the established
“chunks” in consecutive repetitions (Sadnicka et al., 2018). Thus, this early correct “coding”
of the specific elements, i.e., building blocks, of the motor skill is important to enable the
subsequent learning of more intricate materials.

Beginners need appropriate guidance to achieve fluency, i.e., performing highly
complex movements with accuracy and minimum effort, in their motor movements when
playing the instrument (Gonzalez-Sanchez et al., 2019). The lack of this guidance can result
in technical difficulties, or occupational injuries later in life (Niijima et al., 2021; Waters,
2020a): tertiary music students in Waters’ study (2020a) originated their performance-related
pain and injuries in the incorrectly taught technique in the early years of their education, and
the author concluded that “there may be some long-term adverse consequences for students
whose early learning experiences are less than ideal” (p. 228). Considering the persistent
technical difficulties reported by participants in S1 and that the onset of MFD is often linked
to overuse and occupational injuries (Altenmller et al., 2014; Sadnicka, 2018), it is possible
that the poor pedagogical approaches and lack of attention to movement laid the foundations
to the later acquired MFD.

Probably one of the most crucial contributing factors to the development of healthy
movement when playing is the teachers’ feedback (Altenmiiller & Gruhn, 2002), especially
with younger children who have not yet developed the cognitive and analytical skills to
correct themselves (Masters et al., 2013). As Altenmuller and Gruhn (2002) articulate,
“neuronal networks established during music learning may depend on teaching strategies” (p.
63). Unfortunately, teachers often direct their attention towards the development of other

abilities, like reading the music score (Rostwall & West, 2003) or the produced sound
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(Gonzalez- Sanchez et al., 2019), paying little or no attention to the movement performed to
achieve it. As a result, students are “left alone with regards to many aspects of their musical
development, especially motor learning” (Rostwall & West, 2003, p. 220). Another reason
for the limited guidance in the correct biomechanics of playing the instrument might be that
music teachers are often not well equipped with the necessary anatomical knowledge to direct
and correct motor learning; therefore, they replicate their own education (Détari & Nilssen,
2022; Visentin et al., 2008). As a result, young students might not get the right guidance,
support, encouragement, and advice to develop a sustainable, robust, efficient, and
biomechanically correct instrumental technique which could provide a strong foundation for

subsequent learning.

Musicians who develop MFD later in life, also seem to start their instrumental studies slightly
later than their peers. Participants from S1 shared stories about getting access to music
education after several years in school or changing instruments due to interest or necessity in
their early teens. One example is a participant from S1 who played the guitar for years, but
after changing schools, they could not participate in the band rehearsals with their chosen
instrument since the position was filled. The orchestra, however, was in desperate need of
horn players, so they started playing it at the age of 13. Similar starting age (12.20 years) was
reported in the survey sample (S3) and in other studies as well (Altenmller et al., 2014;
Schmidt et al., 2013) and it has been identified as a risk factor in developing MFD
(Altenmdiller et al., 2014; Sadnicka et al., 2016).

In the literature, the relationship between a late start and the development of the
condition is often explained from a neurological viewpoint: neuroplasticity is at its peak in
the first years of the child’s life and the neural networks underpinning the complex motor

movements required to play an instrument develop more optimally before the age of 7

160



(Altenmdiller et al., 2014). However, when examined in the social and cultural context and
considering the young musicians’ developmental stage and possible psychological
vulnerability, the late start might aggravate additional cognitive, psychosocial, and
behavioural factors.

Children before the age of 7 and in their early teens learn very differently. Until the
metacognition required for reasoning and planning develops after the age of 11 (Gathercole et
al., 2004; Masters et al., 2013), the process is primarily based on imitation. Young children
mirror the movements and behaviours of the adult without formulating evaluations of their
own performance or making conscious decisions about how to improve it. This is known as
implicit learning and combined with the malleable neural networks and rapid neuroplasticity
typical at this age, it is a very effective way to produce automatised movement patterns,
supported by a stable and robust neural network (Altenmdller et al., 2014; Zhu et al., 2014).
After the age of 11, the developing conscious planning and analytical thinking allow the child
to approach the task explicitly: the movements might be observed and evaluated, and steps
planned out for further improvement (Gathercole et al., 2004). There is no clear consensus in
the literature on whether this strategy is superior in the early stages of learning (Maxwell et
al., 2017; Stambaugh, 2017), but children with high motor ability might benefit from it
(Maxwell et al., 2017). This idea is reinforced by the rapid advancement and early successes
of the participants in S1 and S3: they appeared to have a great aptitude and were quickly
dubbed as “talented” by their teachers and educational environment.

The narratives of the participants from S1 described this stage as the most fulfilling
chapter of their lives. Given that most of them strived to be perfect to meet their parents’ or
teachers’ expectations to gain attention and acceptance, these circumstances offered an
opportunity. Possibly due to their aptitude and age-appropriate analytical thinking they were

able to surpass their peers and prove themselves to authority figures. This early, rapid success

161



also reinforced their identity as musicians and served as a resource for acknowledgement. As
Alpheis et al. (2022) hypothesise, for musicians with MFD, starting to play music intensely
might also be used as a means of escapism from previous traumatic experiences. However,
this early success might be a double-edged sword; musicians with MFD reported (S1) that
their teachers fully exploited their talents, often challenging them beyond their capabilities.
Several participants were competing on an international level only after 3-4 years of learning
and playing in highly esteemed orchestral positions with much more accomplished and/or
older students. These demands might be overtaxing a young musician on multiple levels and
result in increased levels of psychological stress as the student is exposed to higher
expectations in a more competitive environment. Additionally, the difficulty of the played
material might introduce a new set of challenges on a physical and neurological level.
Learning complex materials with an insufficient technical foundation can lead to
discrepancies between the required motor movements and the available skill, which can lead
to ineffective adaptations (Sadnicka et al., 2018). These negative adaptations can develop on
a physical level, i.e., additional muscles are recruited to complete the task leading to
excessive tension, which, with sustained repetitions can lead to neurological changes and can

pose a risk for MFD (Sadnicka et al., 2018).

In summary, the early learning environment can have a significant and enduring influence on
a musician’s career (Waters, 2020a). The characteristics of the environment (e.g., the
atmosphere in the lessons and provided psychological safety) and the content of the teaching
itself (e.g., attention to technique, appropriate learning trajectory) can condition a young
student not just on a technical level, but it can influence the belief system around playing and
performance as well (Lakes, 2005; Patston, 2014). It became clear from all three studies (S1;

S2.1; S3) that at least a portion of musicians with MFD had a dysfunctional learning
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environment from the beginning of their studies, and they entered higher education with

already established problems, both in the technical and psychological level.

Professional education

For young musicians who wish to pursue a performance career, the next step is to enter
specialised courses, such as conservatoires. This transition proves to be a challenging one for
most: the environment is competitive given that the students are specifically selected based
on merit, and the performance demands are increasing which leads to an escalation in stress-
related psychological problems in many students (Bamberger, 1982; Zander et al., 2010). As
the previous sections discussed, at least a portion of the musicians with MFD entered this
stage of their career with already established negative mental, cognitive, and behavioural
habits: potential hypervigilance, anxiety, and perfectionism might have been present due to
the lack of experienced psychological safety in their homes and early education, and they
potentially had inefficient, compensatory movement strategies when playing due to the
inaccurately established playing technique and/or the swift advancement on the instrument.
Moreover, their perfectionistic attempts to meet the demands of the authority figures to gain
acceptance possibly resulted in overwork or study addiction (Lawendowski et al., 2020). All
three studies provided rich data regarding this period in the musicians’ lives, especially S1,
where the narratives were centred around the educational experiences during this stage.
Various influences were listed from personal issues to problems relating to the method or
quality of the received teaching and stressors stemming from the environment; these will be
systematically discussed in the next paragraphs starting from the broader, institutional
context and the traditions in higher education, and honing into the personal relationships,
pedagogical approaches, and their potential influence on motor acquisition and performance,

and their contribution to the development of MFD.
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Specialised education varies greatly from country to country, and it is organised differently in
terms of the starting age, length of the course, and content. While in most countries
professionalisation happens at a college level (i.e., over the age of 18), there are places where
institutions, carrying the name “conservatoires”, educate young musicians professionally
from the age of 11-14 (Delfrati, 2021; Pésztor, 2021). Thus, some participants began their
professional education at a very young age (including those who attended traditional college
courses early) while others started focusing on instrumental playing during their college
years. However, regardless of the age range of the students participating in professional
education, the institutions seem to operate alongside similar traditions and frameworks,
placing the individual instrumental lessons on the top of the hierarchy above all the other
subjects with the goal of producing high-achieving professional musicians.

To understand the characteristics of this individual tuition and its influence on the
development of MFD, it is important to start from the context: the institutions themselves,
given that the value system, expectations, and traditions embedded on an institutional level
have a significant impact on how the social actors function within the framework (Duffy,
2013; Ford, 2010; Papageorgi et al., 2010; Perkins, 2013). There is a growing body of
research exploring the learning cultures and practices of conservatoires and other music
programs in higher education. It is commonly understood that the institutional structure,
curriculum, and tuition taking place are often driven by tradition (Jargensen, 2000; Perkins,
2013) followed by the social actors in the system habitually (Duffy, 2013; Ford, 2010). As
observed in other performing arts settings, such as dance, these pedagogical heritages are
often transferred “uncritically from generation to generation” (Lakes, 2005, p. 4.), and they
are operating in relative isolation and secrecy, without any external quality control (Gaunt,

2011; Jargensen, 2000; Kemp, 2013). Conservatoires have been called “secret gardens” (Burt
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& Mills, 2006, as cited by Perkins, 2013, p. 196) engaging in a “culture of concealment”
(Carey & Grant, 2015, p. 6); a system which is upheld and endorsed by both the institutions
and its teachers. Most teachers seem satisfied with this traditional educational system, and
seem to be reluctant to embrace change, even if it is informed by pedagogical research
(Duffy, 2013), and are often sceptical towards research being undertaken in this area,
especially if its goal is to examine the outcome of their teaching methods (Carey & Grant,
2015; Gaunt, 2011).

Perkins (2013) observed some of the characteristics of these unique learning cultures
and identified four important characteristics which outline the environment: the central role
of performing specialism, creating professional social networks, a strong hierarchical
structure among students, and securing vocational positions. This clearly shows that a
considerable amount of professional pressure and competition is already present at this level
(Demirbatir, 2015), which might have an impact on individuals who are psychologically
vulnerable (Zander et al., 2010). Moreover, the hierarchical structure among the students,
which is based on achieved successes or perceived talent is reinforced by the teachers who
grant opportunities to selected students and show favouritism (Demirbatir, 2015; Perkins,
2013), can create psychological pressure on all, especially those who have strong
perfectionist tendencies (Waters, 2020a; Zander et al., 2010).

It is clear that in these learning cultures, the teachers have a central role in enabling
these characteristics and have a profound impact on the students. While individual learning -
the core of instrumental learning in higher education - is generally identified as an effective
means for educating professional musicians (Carey & Grant, 2015; Gaunt, 2008; Gaunt,
2009), there are frequent criticisms of some aspects of the system, and calls for change
(Demirbatir, 2015; Duffy, 2013; McWilliam et al., 2006). The established way of teaching in

these institutions follows a master-apprentice model: a pronounced asymmetrical hierarchy
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which enables the authority figure, the teacher, to exercise profound control over the
education of their students, and subsequently, the educational outcome (Gaunt, 2011;
Haddon, 2009; Hyry-Beihammner, 2010; Kemp, 1996; Nerland, 2007). Apart from the
content of the teaching itself, there are other interpersonal factors which can immensely
influence this outcome, such as the communication between student and teacher, the created
atmosphere, and other qualities of the learning space (Gaunt, 2011; Jargensen, 2000); these
contextual factors have further implications for the mental and physical health of the student
as well (Waters, 2020a). How these qualities are being perceived depends on the student’s
personality and previous experiences (Burwell, 2017), and their subjective impression of the
locus of control (Schmidt & Stephans, 1991); however, some experiences are objectively and

undoubtedly traumatic and diminish the sense of autonomy and dignity in the student.

Musicians who were later affected by MFD reported such experiences which had a
profoundly negative impact on them in this crucial stage of their lives (S1; S2.1). The most
serious reports regarding this relationship were claims of sexual abuse; a crime against
students which has serious mental (Chen et al., 2010) and physical (Paras et al., 2009) health
implications and unfortunately, seems to happen with alarming frequency in music institutions.
Pace (2013; 2014, 2015) indexed and described no less than 34 newspaper articles about
various sexual abuse cases within music educational settings in the past decade in the United
Kingdom only, including allegations against successful professors of renowned institutions,
such as the Royal Northern College of Music, the Royal College of Music, and the Purcell
School. Unfortunately, victims of sexual abuse rarely come forward immediately after the
event for multiple reasons. Often, they do not believe that the formal social system or
institution would believe or help them, and additionally, they fear re-traumatisation, or

retaliation from the abuser (Patterson et al., 2009). In an educational setting, where the
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preparator is the authority figure, i.e., the instrumental teacher (as reported in S2) who is
responsible for the professional development of the student, the fear of retaliation might bear
even more weight. As Perkins (2013) observed, teachers, who are often outstandingly
successful musicians themselves, are frequently in the position to help their students to secure
vocational positions; therefore, they have some influence over the student’s professional
career. In many reported cases of sexual abuse in higher music institutions, the preparators
fully exploited this fact and used “flattery and promises to help the students’ careers” (Pace,
2013) for personal sexual gains.

Apart from these extremely serious allegations of sexual abuse, reports from all
studies point towards other types of harassment, bullying, belittling, and humiliation from
instrumental teachers, often as a response to mistakes or a “less than perfect” performance
(S1; S2.1; S3). It seems that this behaviour on the teachers’ part was often fuelled by the idea
that it will somehow motivate the student to engage more with the material and the
instructions and that it will enhance learning. However, the context often carries more
meaning than the content itself (Gruhn, 2004); as Lakes (2005) explains, in educational
settings “how a subject matter is conveyed can be more powerful than its what—the content”
(p. 4). In other words, the delivery of the information has a more significant impact on the
learning outcome than the material itself. Therefore, it is likely that this educational
experience aggravated negative psychological states in the musicians who were later affected
by MFD, rather than further their development.

Moreover, the parameters of acceptable behaviour or performance were not always
made clear for the musicians in the studies (S1; S2.1). As one example presented in S1, the
participant’s teacher expected them to sing a specific pitch without contextual help and any

previous indications that the task will be presented. The exercise might be acceptable for a
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student with perfect pitch'® but it is not achievable for someone without the skill, nor is it a
necessity for playing an instrument. Following the student’s failure at the task, the lesson was
terminated, without any indication of what the task was about or how they could improve
their pitch recognition to meet the expectations of the teacher. Other, less specific
expectations included winning a competition or an audition — an outcome which is clearly not
in the student’s control - or performing challenging materials without being taught the
required technique or skillset.

These experiences are likely to be anxiety-provoking, especially if we consider that
the musicians at this point were largely dependent on this single teacher who was responsible
for their development and have a significant impact on their future careers (Gaunt, 2011;
Perkins, 2013; Presland, 2005). This influence manifests itself not only in the development of
performance skills but has further implications for the student’s future beliefs about their
ability and their self-efficacy (McPherson et al., 2022); the teachers’ negative, powerful
judgements can “become part of a student’s self-conception” (Lakes, 2005, p. 5.).
Furthermore, the relationship with the instrumental teacher can impact access to professional
networking and securing future jobs (Perkins, 2013). Therefore, it is likely that the teachers’
behaviours and opinions had a tremendous impact on the young musicians, much like a
parent’s influence in early rearing. Instrumental teaching can be viewed as musical parenting
(Creech & Hallam, 2003), which has an abiding influence on the musician’s attitudes to
playing and performance. In fact, when it comes to performance-specific domains, the
teachers’ impact might surpass the parents’ expectations: Madigan et al. (2019), when
exploring the development of perfectionism in junior athletes, found that the coaches’
pressure had a more significant long-term impact than the parents’ pressure. In conclusion,

the teacher’s attitudes, expectations, requirements, and the way they communicate them,

15 perfect pitch is the ability to recognise or produce an absolute pitch without a reference point.
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possibly shape the young musicians’ performance-related behaviours and relationship to their
instruments and musicianship. In the case of musicians with MFD, this influence was most
often negative, aggravating anxiety, perfectionism, low self-esteem, low self-efficacy,

rumination, and in general, increasing levels of stress and decreasing psychological safety.

The lack of safety induces stress in the individual which has very specific physiological
consequences: the increased levels of muscular tension in response to stressful stimuli and
situations is a well-document fact (Larsson et al., 1995; Laursen et al, 2002; Van Loon et al.,
2001). These elevated levels of tension can appear in the postural (antigravitational) muscles
that carry static loads, such as the muscles supporting the shoulders, and have a subsequent
effect on the movement of the arms. In the presence of mental stress, the tension in the
shoulder muscles increases significantly (Larsson et al., 1995) and this relationship has been
found so predictable and profound that EMG measurements of the Trapezius muscle have
been suggested as a reliable method to measure mental stress levels (Wijsman et al., 2013).
Muscular stress responses are also observed in the neck extensor muscles (Laursen et al.,
2002) and are associated with “forward head posture” (Tanveer et al., 2018) which has
serious physiological consequences, including neck and shoulder pain (Neupane et al., 2017),
myofascial pain (Sun et al., 2014), temporomandibular disorders (Lee et al., 1995), and even
nerve damage (Neupane et al., 2017).

Similar activations can be detected in muscles actively contributing to the movement.
Laursen et al. (2002) found significantly increased muscular tension in the forearm muscles
of participants when they completed a stress-inducing computer task (typing and using a
computer mouse), and these levels of tension seem to increase with the speed and required
precision of the task (Laursen et al., 1998). While typing on a computer or performing other

repetitive tasks differs from playing an instrument in terms of the variety of the movements
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and the lack of auditory feedback, they require similarly fine motor movements, carried out
in a relatively static posture. Thus, it can be hypothesised that similar activation takes place
when performing on an instrument in a highly stressful environment.

The increased muscular activity might also be not only a direct response to stress but
a subconscious attempt to complete the task in a satisfactory manner: under psychological
stress, limb stiffness (co-contraction of agonist and antagonist muscles) increases which
reduces the degrees of freedom at the joints in order to stabilise the movement and gain better
control over it (van Loon et al., 2001). While this might be a good strategy to ensure the
accuracy of the trial at hand, it is likely that it is not sustainable: if the approach becomes
habitual during learning motor patterns and is repeated excessively over the course of years,
the individual might overstrain the muscles in question and develop an overuse injury. The
inefficiency of the approach lies in employing excessive muscle tension, even in regions
which have no direct impact on the task, e.g., the neck (Laursen et al., 2002; Tanveer et al.,
2018) which can prompt a static posture and strain exclusively a specific group of muscles,
increasing the possibility of injury (Steinmetz et al., 2010). Considering that some
participants (S1) might have had inefficient playing technique when starting their
professional education, these stress-induced muscular tensions might lead to even more
serious consequences, restricting the available technical ability even further. Moreover, the
aforementioned co-contraction of agonist and antagonist muscles is a frequently observed
symptom of MFD (Sussman, 2015; Wilson et al., 1993), which might indicate that this motor
activation developed from a faulty technique which was repeated unchallenged by the
teachers (S1; S2.1; S3) in the attempt to better it under significant psychological stress.

Even if the musician is able to sustain this unhealthy and stressed movement
behaviour, it is not desirable when it is applied to the complex and variable movement

patterns required to play an instrument. These sophisticated and intricate motor sequences
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can be impaired if the possible available variations in the movement (i.e., degrees of
freedom) are reduced due to the stressful conditions in which they are performed (van Loon
et al., 2001). Instrumental techniques which require speed or rapid change between positions
(e.g., double tonguing in wind instruments or changing strings in string instruments) might be
especially vulnerable to locally increased tension. The inability to perform at the desired
speed or acquire the required dexterity and flexibility presented a problem for many
participants in S1. It is possible that these technical difficulties were due to the
psychologically induced stress which translated into such muscular activation which hindered
the musicians’ ability to fulfil the task requirements.

The lack of support in terms of biomechanics and the lack of understanding of the
psychological origins of the restricted motor movements in addition to the heightened levels
of perfectionism can lead to increased levels of practice, which was frequently reported in
both S1 and S2. These excessive, and sometimes even obsessive practice regiments (e.g., one
participant in S1 reported 8-10 hours of practice per day without pauses) can be understood
as repeated attempts to perfect the performance and as the manifestations of insecurity and
the lack of feelings of competence, triggered by external and internal feedback. This type of
overwork in musicians was described as a behavioural addiction or study addiction and has
severe consequences on wellbeing, physical health, and sleep quality and has a strong
positive relationship to the experienced stress (Lawendowski et al., 2020). Interestingly, the
behaviour does not seem to improve academic achievement, in fact, it is negatively
associated with the immediate performance (Lawendowski et al., 2020). Thus, in a vicious
circle, the experience might prompt further increases in the amount of practice, given that it
seems to be the most obvious tool to better one’s performance. Moreover, musicians in S1
expressed a rather distorted view of their achievements: they frequently dismissed the

interviewer’s positive comments on their successes and highlighted the occasions when they
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did not meet external or internal expectations. This attitude is unsurprising, given that
perfectionist tendencies are associated with lower levels of goal satisfaction (Mor et al.,
1995), and clearly shows the participants’ ongoing and somewhat obsessive needs to better
themselves.

It is clear from the literature that unreasonable practice regimens lead to serious
physical, and neurological consequences as well (Altenmuller et al., 2014; Chopyk, 2021;
Lawendowski et al., 2020). The physical implications of overuse, i.e., musculoskeletal
injuries and pain are clearly demonstrated in the literature (Baadjou, 2018; Bird, 2013;
Blanco-Pifieiro et al., 2017; Kok et al., 2016). Both pain and fatigue stemming from overuse
can modify movement behaviour (Sterling et al., 2001) by decreasing the muscles’ capability
to fulfil the requirements associated with the task (Sadnicka et al., 2018), and have been
associated with the onset of MFD (Altenmller et al., 2014). Griinewald (2007) and Stein et
al. (2016) agree that this relationship is due to the distorted feedback arriving in the brain and
the resulting deteriorating predictive control of the Central Nervous System (CNS). The
movements performed in a fatigued state supply inaccurate information to the CNS of the
necessary velocity, force, and position of the body parts and muscles participating in the
movement (Grinewald, 2007), which becomes inappropriate in a rested state. This feedback
loop also produces discrepancies between the expected and realised movement, and with
time, the process can contribute to the deterioration of the CNS’s ability to predict future
positions, resulting in inappropriate use of the encoded elements of the motor sequence,
leading to the development of MFD (Stein et al., 2016).

Repeated inefficient motor behaviour can also be prompted by the received feedback
and cognitive strategies (Wulf & Lewthwaite, 2016). Participants from S1 were taught with
excessive focus on their motor movements with little emphasis on musicality or expressivity,

and this controlling behaviour became habitual in many participants as a tool to achieve

172



immaculate performances (S2.1). Chopyk (2021) argues that in these pedagogical strategies
“execution supersedes meaning” (p. 46) and describes their own experience with this internal

focus before the onset of their MFD:

I was no longer attempting to play music the way | wanted it to sound. Instead, | was
executing meaningless instructions from the musical notation. Being someone with a
natural musical voice, this was a subversion of one of the most powerful forces in my

arsenal as a performer. (p. 45)

Variations of this type of cognitive behaviour are described in the literature as “reinvestment”
or “internal focus of attention”, and it has been linked to “choking under pressure” in sports,
ineffective motor learning and performance (Wulf, 2013), and MFD as well (Altenmdller et
al., 2014). How the individual thinks about the movement and the target of their attentional
focus have a surprisingly significant impact on the quality of the movement (Wulf, 2013;
Wulf & Lewthwaite, 2016). Employing an internal focus of attention leads to unnecessary
tension in the antagonist of the engaged muscles (Lohse et al., 2010; Lohse et al., 2011;
Zachry et al., 2005) resulting in a less efficient and sustainable movement behaviour which is
likely to lead to fatigue sooner than a balanced, and efficient movement. It also reduces
accuracy and precision and even diminishes musical expression (Mornell & Wulf, 2019).
Despite its clear disadvantages, participants seemed to be relying on this cognitive
strategy both in practice and performance (S1; S2.1). One reason for this is the
aforementioned pedagogical strategy: the teachers of the participants (S1) actively
encouraged them to pay attention to small, technical details of the motor movement to
achieve flawless performance. Additionally, in a psychologically unsafe environment, where

the parameters of acceptable performance are the errorless execution of the movements and
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mistakes result in humiliation, belittling, and other types of emotional abuse, the role of
anxiety in guiding the focus cannot be overlooked. Recruiting all the available resources
(including increased concentration on the task) to present a flawless performance and avoid
negative feedback is an adaptive response at the moment, even if it is damaging in the long
run.

In summary, there are various factors characterising the professional educational
experience of musicians who were later affected by MFD. The elements in this partially
hidden multifactorial system trigger, influence, and regulate each other, resulting in the
profile frequently associated with musicians with MFD (e.g., perfectionist, anxious, and
obsessive). This characterisation of affected musicians might be accurate but without the
contextual information, it can place the full responsibility on the musicians themselves by
critiquing their obsessive behaviours and psychological tendencies. In reality, many of these
characteristics seem to be the product of their adaptive responses to the demands of their
social contexts.

The psychologically vulnerable, potentially hyper-alert, perfectionist, and anxious
young musicians enter an environment which is competitive and stress-inducing by nature,
led by a strong authoritative control, and has strongly established hierarchies. For many, their
primary teacher, who exercises a profound control over their educational outcomes and can
potentially influence their future employment, aggravates their maladaptive perfectionism
and deepens their anxiety by placing unattainable and sometimes unexplained demands on
them, using denigrating and demeaning comments, and in some cases, various forms of
abuse. Moreover, they do not provide the required professional support and use teaching
strategies which are damaging the process of movement acquisition and performance.

The consequences are manifold. The students need to develop strategies to cope with

the situation, and many of these strategies are destructive themselves. More intense levels of
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self-directed perfectionism appear in order to avoid further hurtful criticism. Conscious
control of the movement (i.e., reinvestment or internal attentional focus) is developed to
avoid making mistakes, and obsessive, excessive practice strategies are employed to perfect
performance. The failure to achieve the desired goal of pleasing the teacher or meet one self’s
high expectations results in anxiety, mistake rumination, anxiety, low self-esteem, insecurity,
harsh self-criticism, sleep problems and in some, substance abuse, and has somatic
consequences, such as restricted movement behaviour and excessive muscular tension. There
is no doubt that musicians with MFD experience these factors to varying degrees, yet it
seems that most of them exit their professional education and enter their professional careers

in a psychologically, physically, and behaviourally fragile state.

8. 2. 3. Professional life

Most musicians who are affected by MFD spend many years in professional working
environments before experiencing the symptoms, given that the average age of the onset is
the mid-30s (Conti et al., 2008). The findings of S3 align with this estimation perfectly: the
average was 35.57 years; however, the sample in S1 seems to slightly differ from this model.
Seven of the 15 participants in S1 developed MFD during or immediately after finishing their
studies and apart from occasional paid work, did not have prolonged experience in the
professional environment. The participants in S2 shared some of their clients’ stories
regarding working professionally, but in S3, there were no questions specifically targeting
this phase of the musicians’ lives, given that the survey was built on the most pronounced
findings of the interview studies (S1; S2.1). Therefore, the argument in this section is mainly
built on the narrative of eight participants in S1 and the practitioners in S2, and the literature

exploring professional playing environments, such as orchestras.
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Transitioning from student to professional is a challenging process for most musicians
(Creech et al., 2008). To successfully negotiate this transition, both external and internal
factors need to be in place: the individual needs support from the teachers and institutions,
and at the same time, they must develop adaptive coping strategies, self-efficacy, and self-
belief (MacNamara et al., 2006). The narratives of musicians with MFD unveil yet another
phase in this developmental trajectory where they did not feel supported and confident: many
were lacking parental and educational support and strong self-belief (S1). The negative
experiences with the received education and the judgments of the authority figures served as
a foundation for the self-conception of these musicians while attempting to meet the even
greater challenges of the professional industry.

The most often reported characteristic of years following professional education was
overwork in the narratives of the affected musicians (S1; S2.1). Participants from S1
increased their practice in order to prepare for auditions and concerts, but at the same time,
took on other responsibilities for financial reasons, such as teaching. As an example, one
participant reported having the guitar in their hands 8-10 hours a day while teaching,
practising, and performing in the evenings. Another pianist participant had to take a long
train ride to work and reported practising finger patterns on the train tables because of their
limited time in the practice room. The process of establishing and developing one’s career
can be stress-inducing: when auditioning for professional playing positions, the stakes are
even higher than during education. While a mistake at a lesson or evaluation at the
conservatoire might have resulted in negative feedback, at an audition, the quality of a single
solo performance has long-term consequences which might result in severe anxiety
(Kegelaers et al., 2022).

Other participants (S1) embarked on a journey to finally “fix” their technical

problems to meet the perceived expectations of the professional environment, while others
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complained about the psychosocial stress stemming from their relationship with their peers or
superiors, such as conductors or band leaders. One participant (S1) reported that their
conductor was disappointed when they learned that they were female after they won a blind
audition and had a sexist and humiliating approach to them at each rehearsal. Chopyk (2021),
in their memoir about developing embouchure dystonia, identifies the negative attitude of a
work colleague and the stressful environment as the direct trigger of the onset of their
symptoms. Naturally, these situations result in heightened levels of stress and pressure on the
possibly already psychologically and physically vulnerable musicians.

The limited research into the professional musicians’ psychosocial environment paints
a rather negative picture: Détari et al. (2020) compared these circumstances to the general
workforce and found that musicians face higher demands but receive less support and feel
less rewarded (both in terms of acknowledgement and financial compensation) than other
professions. These characteristics were linked to musculoskeletal injuries and pain
Jacukowicz (2016), mental health issues, and increased stress (Hasson et al., 2009). While
there is little available data obtained by the studies about this particular phase in the
musicians’ lives, considering the previously experienced difficulties, it is reasonable to
hypothesise that these circumstances aggravated their anxiety, perfectionism, and

maladaptive coping strategies.

8. 2. 4. Events before the onset

The data provided several reports of sudden, stress-inducing events preceding the onset (S1;
S2.1), which happened either on a professional or a personal level. Examples of these are the
death of a close relative, divorce, change of instruments, teachers, or technique, becoming
unemployed or starting to work in a new environment, moreover, accidents which left the

musicians with physical injuries. These events have been reported by 35% of the sample
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presented by Schmidt et al. (2013) and are also mentioned in the qualitative research of
Schneider et al. (2021). These experiences were described as highly stress-inducing and
proved to be difficult to cope with on an emotional and psychological level (S1). However,
the musicians in S1 and S2.1 did not modify their playing or performance behaviour to adapt
to these challenging situations, in some cases, they even increased their involvement with
practice and performance (S1).

Other reported events (S1; S2.1) had clear biomechanical implications, such as
physical injury, attempts to change an established technique in response to external or
internal pressure, or changing to an instrument which differed in size, weight, or in any other
way. As an example, one participant (S1) experienced the first symptoms after changing to a
smaller mouthpiece on the horn to achieve a louder and brighter sound quality. These
precursors, especially if they are linked to the spatial parameters of the task, have been
identified as triggering factors by Sadnicka et al. (2016).

However, as one participant in S2 pointed out, these changes and events cannot be
viewed as the sole origin of the onset. They are more likely to be the final step in a long
process of physical, mental, and behavioural deterioration and cumulative stress and
traumatic experiences, which are possibly also furthered by the age-related decline of motor

function (Sadnicka et al., 2016).

8. 2. 5. The onset of MFD

There are various ways MFD symptoms can appear: for some, it is a slow and seemingly
unstoppable deterioration of the instrumental technique, for others, it is a rapid and dramatic
change in the motor skills (S1; S2). Either way, the musician is left with reduced control over
their motor movements and as a result, their ability to play on the level they are accustomed

to (Altenmuller & Jabusch, 2009; Conti et al, 2008; Sussman, 2015). In classical music
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performance, such a high level of precision is needed that even the smallest deterioration can
cause an inability to participate in the work at the usual level (Altenmdiller & McPherson,
2007; Sadnicka et al., 2016); therefore, the onset is arguably an exceptionally traumatic
experience for the musician (Toner et al., 2016). Acquiring the exceptional skillset required
to be a professional musician takes decades of dedicated practice (Ericsson, 2002; Ericsson et
al., 1993), and during this process, the musician’s playing ability becomes not only the source
of their income, but their identity (Sanders, 1998), and for many, the basis for their social
connections (Guptill, 2012). Thus, experiencing problems with their movement control puts
them in a difficult position on a psychological, emotional, social, and economic level (Toner
et al., 2016; Zaza et al., 1998), and the fact that there are no reliable rehabilitation strategies
makes the situation even more challenging.

As discussed in detail in the previous section, the onset is not a sudden, unexpected
event but a result of a long period of deterioration in mental and physical health and
behaviours. Yet, for the musician, given the lack of information, it is unforeseen and
unexplained, and it has a very significant and negative impact on their mental health (Toner
et al, 2016). The peculiar task-specific nature of the condition, and often, the lack of physical
pain or injury which would explain the dysfunction, might confuse the musician, and the
habitual response to technical difficulties - more practice — does not rehabilitate the
symptoms. As Chopyk describes this period in their memoir: “I practised more and more.
The rational thought of practising to fix a problem turned into a frantic whirlwind of attempts
to regain ability (p. 32).

The consequences are manifold. Musicians’ identities are often closely linked to their
ability to play (Sanders, 1998; Toner et al., 2016) and interruptions or malfunctions can
threaten their “embodied sense of self” (Toner et al., 2016, p. 53). It also engenders the

performer’s livelihood given that becoming a professional musician requires excessive
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training, other skillsets are rarely developed, which leaves the musician to rely on their
playing skills as a source of income. The question of finances can lead to further obstacles in
terms of rehabilitation, considering that some of the privately provided treatment strategies
place a substantial financial burden on the musician. The ethical implications of this will be
further discussed in the following chapter, in Section 9.1.5., “Ethical considerations”.

Moreover, the full impact of the onset of the symptoms cannot be completely
understood by focusing on the individual experiencing them. The musician is embedded in a
social context which is constructed fundamentally on the basis of instrumental skill. A
musician cannot participate in a professional assignment without the reliable ability to
produce the required output. Musicians who cannot fulfil the requirements due to injury,
often report marginalisation, losing or giving up jobs, and a threat of occupational deprivation
(Rickert et al., 2014a; Rickert et al., 2014b; Guptill, 2012), which, in the light of the poor
treatment outcomes in MFD, might become even more serious and career-threatening.
Moreover, personal social relationships (friendships and acquaintances) are also often tied to
the professional environment, and communicating the problem often proved difficult for the
participants in S1. Reporting injuries might result in becoming stigmatised (Ackermann,
2017) and replaced. In other words, the links which tie the musician to their social
environment are at least partially dependent on their skill and are severed by MFD.

In summary, the onset is a severe trauma which impacts the musician on a
psychological, behavioural, and social level. Considering the existing maladaptive
psychological traits, self-beliefs, and negative coping strategies which are possibly present in

this population, this traumatic event might be devastating.
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Chapter 9. Implications for treatment

This chapter discusses the new model’s implications for treatment strategies, corresponding
to the second goal of the research, identified in Chapter 1., Section 1.1. The material is
approximately organised based on the structure presented in S2.2 in Chapter 6., with
additional conclusions drawn from the rest of the findings and is presented in the following
subsections: 9.1. Mindset, identity, and psychological support, 9.2. Constructing the
environment, 9.3. Cognition and attentional focus, and 9.4. Biomechanics, self-efficacy, and
practice strategies. Moreover, in the last subsections, the ethical considerations of MFD
treatment are discussed (9.5). The chapter is a continuation of the timeline presented in the

previous one, resuming the narrative from the point of the onset of the condition.

Once a musician finds themselves unable to perform on their instrument at the level they are
accustomed to due to MFD, there are several potential steps they can take. Their decision,
however, is likely to be influenced by their psychological and emotional states and their
circumstances. As touched on in the previous section, their ability is closely linked to their
identity (Sanders, 1998; Zaza et al., 1998) and embodied sense of self (Toner et al., 2016),
thus, experiencing a deterioration in the skill has traumatic consequences. As Chopyk (2021)
articulates when describing the onset of their embouchure dystonia: “whoever | thought |
was, began to disintegrate. When the illusion of identity vanishes, the pain of loss is severe”
(p. 10). Feelings of shame and guilt might also accompany the motor symptoms of the
disorder (Altenmuller, 2021); musicians in S1 expressed that they blamed themselves for
creating the situation which enabled and furthered the onset of the condition. Furthermore,
for most, performing serves as the primary source of income, and any disturbances can lead

to financial insecurity which can aggravate the negative mental state (Kopasker et al., 2018).
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The professional environment musicians are embedded in oftentimes has a negative
attitude towards injuries (Ackermann, 2017; Rickert et al., 2014a; Rickert et al., 2014b)
which can manifest itself in the threat of occupational deprivation and marginalisation
(Guptill, 2012). As a response, musicians tend to downplay or conceal their difficulties
(Rickert et al., 2014a), which can generate further barriers to receiving potential support. This
problem is complicated even further for musicians with MFD. There is little awareness of the
condition in general; as an example, Konaka & Mochizuki (2015) found that in their sample
of 480 tertiary music students, only 29% had some knowledge of the condition, while 1.25%
suffered from it. As a result of this lack of awareness, in addition to the feelings of shame,
and fear of losing one’s position or professional standing, some might not even seek help at
all and attempt to resolve their issues on their own (Conti et al., 2008).

For those who are seeing help, there are several potential outcomes. Given that the
condition is not widely known among medical professionals, and is difficult to diagnose,
musicians might get misdiagnosed and receive inappropriate treatment (Rosset-LIlobet et al.,
2009; Sussman, 2015). Apart from receiving an incorrect diagnosis for MFD, getting a false
positive diagnosis is also a dangerous possibility (Altenmdiller, 2021). There are other
conditions which can cause dystonia-like symptoms, such as serious neurological
degenerative disorders, such as Parkinson’s disease (Altenmiiller, 2021), or there might be a
more physical and treatable problem present. As an example, a participant in S2 recalled a
client who was diagnosed with MFD while in reality, they had fractures in their jaw
following a fall which led to pressure on a nerve, producing dystonia-like tremors and loss of
control in particular jaw positions.

For those who obtain a correct diagnosis, there are still no straightforward solutions,
and they might receive unsuitable care. The relative success of the most often used strategy,

Botulinum Toxin injections to the affected muscles, is highly dependent on the precision: as
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Molloy et al., (2002) found in the case of focal dystonias, the injections following a visual
examination only reach the target muscle in 37% of the cases. Moreover, even when the
injections are EMG guided, positive results are not guaranteed (Grinewald, 2007) due to the
lack of specialised expertise. Before taking this approach, the individual’s situation must also
be assessed as the example of one multi-instrumentalist pit musician demonstrates: after
reporting problems with their flute playing, they received Botulinum Toxin injections in their
facial muscles. Following the treatment, they were unable to play the rest of their instruments
(clarinet, saxophone, and oboe) due to the paralysed facial muscle, and lost all their work and
income as a result (B. Schaffel, personal communication, August 17, 2021).

Even if the musician manages to receive a diagnosis and medical care from a
professional who has the necessary expertise, the outcome of the treatment is dubious. The
vast majority of musicians with the disorder do not regain their ability completely, even if
some improvement is often reported (Altenmiller & Jabusch, 2010; Enke & Poskey, 2018).
The most promising approaches are various versions of behavioural therapy (Altenmdiller,
2021; Altenmiller & Jabusch, 2010; Van Vugt et al., 2014), such as neuromuscular re-
education programs, slow practice, and splint therapies (Berque et al., 2013; Byl et al., 2003;
Candia et al., 1999; Chamagne, 2003; Tubiana, 2003; Tubiana & Chamagne, 2000). These
approaches have no side effects and target the disrupted movement patterns directly by using
various somatic exercises; however, the outcome of these practices is still not satisfactory
(Enke & Poskey, 2018).

The reason for this is partially the incomplete understanding of the pathophysiology
(Altenmdiller & Jabusch, 2009; Sussman, 2015) and the large variety of the displayed
symptoms, but another important factor might be the narrow perspective from which the
condition is approached. While the multifactorial nature of the disorder is widely

acknowledged and psychological traits have been suggested to be included in the
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pathophysiology, there are no guidelines in the literature on how to approach the resulting
non-motor symptoms in practice. The unspecified pieces of advice presented in the literature
are frequent: according to Tubiana (2000) “being aware of the psychological profile of the
patient remains important as it certainly influences the problem and affects the development
of the treatment programme that will be instituted” (p. 338) and Chamagne (2003)
recommends including psychotherapy into the treatment. However, there are no suggestions
about how these vague instructions should be followed or any established protocol in place.
Apart from frequently reported maladaptive psychological traits, such as anxiety and
perfectionism (Enders et al., 2011; Jabusch et al., 2004; Jabusch & Altenmiiller, 2004) the
findings of S1, S2, and S3 show that at least a proportion of the musicians with MFD might
have well-established and dysfunctional cognitive and behavioural habits due to negative
experiences with their rearing, and educational and professional experiences, some of which
are directly related to the ability they are trying to recover. These include maladaptive
practice and coping strategies, negative self-concepts concerning their ability and “talent”,
and inefficiency in the biomechanical quality of the original technique itself. The theory of
implicit body memory (Fuchs, 2003; Jansen, 2012) states that prior experiences with
performing a movement influence subsequent repetition, not just in terms of the motor
function itself but the simultaneously occurring situational stimuli. In other words, if a
movement behaviour is repeated under stress and/or with a negative connotation, these
characteristics will impact the recall and performance of the skill; as Byl et al. (2000)
describe the phenomenon, “the hand remembers something about the target task™ (pp. 289-
290). Thus, musicians with MFD might carry adverse implicit body memories imprinted
during their education (S1; S2.1; S3), but also the accumulated somatic experience of the

onset, and living with the symptoms of MFD.
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Consequently, the musicians entering any kind of therapeutic environment are
potentially experiencing a multitude of problems apart from their visible physical symptoms
which can be barriers to rehabilitation and call for a holistic treatment approach. Attending to
the person as a whole, acknowledging the impact of the external influences in their lives, and
considering their psychological functioning and behaviours carry extreme importance in the
rehabilitation from MFD. Opposing many other medical procedures, such as undergoing
surgery or taking a prescribed drug, in the process of regaining control over the deteriorated
skill the musician is an active participant (Jabusch & Altenmdller, 2006). Overlooking the
fact that the outcome of the treatment is largely dependent on the individual’s practice and
characterising the musician as a passive patient is unhelpful because it fails to exploit the
musician’s knowledge, expertise, and work as a resource. In order to enhance the therapeutic
approaches, the first step is to ensure high-quality, self-led individual practice between any
sessions or appointments, and to achieve this, attending to the musician’s psychological,
cognitive, and behavioural issues and needs is crucial.

The ability to implement this support is highly dependent on the provider. Medical
practices might be well equipped with the necessary tools for pharmaceutical interventions
but less prepared to provide or be open to a multidisciplinary treatment (Fava & Sonino,
2007; Thrall, 2005). Moreover, the available time for each patient/client might be limited and
some services are not accessible for repeated sessions to supervise the rehabilitation process.
In these cases, the musician should be directed towards additional resources whenever
possible to attend to their non-motor symptoms as well as receive advice on how to approach
their practice to rehabilitate their affected movements. However, given the complexity of the
problem at hand, and the need to approach it in a holistic manner, frequent therapy sessions
might be more suitable. Many behavioural re-education programs which are taking place in

private institutions or physiotherapy practices (Berque et al., 2013; Enke & Poskey, 2018)
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and private sessions provided by musician-practitioners (Chopyk, 2021; Huh, 2020; S2.2)
follow this format and administer sessions on a weekly or biweekly frequency.

The findings from S2 clearly show that many practitioners are not only aware of the
complexity of the potential problems, but they already established strategies to address them.
The need for additional external professional help might still be necessary (e.g., a licenced
psychotherapist or a somatic practitioner) depending on the physical or mental state of the
musician, since a single practitioner cannot provide all the various types of required support
at an expert level. However, some strategies can be easily cultivated and included in any form
of therapeutic re-education to enhance the well-being and development of the musician as a
result. The following section primarily discusses these recommendations based on the
potential needs identified by the studies (S1; S2.1; S3), the established strategies of various
practitioners (S2.2), and additional resources about successful individual rehabilitations and
practices. When appropriate, additional therapeutic approaches developed for various mental
and somatic problems will also be considered as a tool to attend to issues described by the

studies (S1; S2; S3).

9. 1. Mindset, identity, and psychological support

There are many fleeting mentions about the desirable mindset which supports the
rehabilitation of MFD: Tubiana (2003) concludes that musicians who can “re-evaluate the
basic aspects of their playing and some aspects of their professional behaviour” (p. 169) have
a better chance of recovery, and Altenmuller (2021) calls for the cultivation of self-care, self-
awareness, curiosity, and optimism during the retraining. It is not difficult to see the potential
barriers to developing such a mindset during rehabilitation. Musicians who are potentially
traumatised by the onset urgently seek a quick solution to their problem to continue their

performance career. The unfortunate reality is that the process of improving the playing
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mechanisms can often take years (S2.2; Tubiana, 2003), but for many, it is a difficult fact to
accept. The desperate urgency to eliminate the symptoms as rapidly as possible was
described by one of the practitioners (S2.2) as a “forceful must” which can result in
psychological distress and increased levels of muscular tension and is a significant barrier to
establishing healthy movements. Moreover, the impatience with the pace of the process
might prompt the musician to prematurely terminate treatment. Tubiana (2003) reports that
35 of 145 patients in their practice “failed to complete the rehabilitation” (p. 168) due to a
lack of motivation and cooperation with the practitioner. The language used in this quote
clearly blames the musicians for discontinuing the offered program; however, while the
musician undoubtedly carries responsibility for their own health, the provided guidance and
how it is communicated might also play a significant role in persuading the musician to
persevere. Therefore, the practitioner must communicate the expected length of the treatment
and highlight the importance of maintaining motivation and an optimistic outlook throughout
the process (Altenmidiller, 2021), and find appropriate and individually tailored tools to help
the musician to maintain an adaptive mindset.

Practitioners also should be aware that their client’s identity and embodied sense of
self are severely threatened by the onset (Toner et al., 2016). The decline in the ability to
complete the movement sequences necessary for playing can lead to a loss of trust in oneself,
and one’s body, and raises serious doubt about one’s adequacy (Shilling, 2008; Sparkes &
Silvennoinen, 1999). Considering the pre-existing insecurity and lack of confidence these
musicians might already struggle with (S1; S2.1), the inability to fulfil the task of playing the
instrument might result in even more disruption in the sense of self. One potential negative
outcome of this situation is that the musician is unable to let go of their established routines
in terms of practice and performance and “stubbornly rejects the need to change” (Shilling,

2008, p. 17) since these provide some sense of continuity and the false promise of sustaining
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the identity (Toner et al., 2016). This rejection might manifest itself in the need to maintain
“face” and the refusal to communicate the problem to their peers and superiors and
persevering in an unhelpful and unproductive practice regime, but it might impact them in
subtler ways, such as unwillingness to let go of deriving their identity from their profession.
This rigidity might be a barrier to examining and re-evaluating previous habits which might
have been maladaptive (e.g., instrumental technique, practice schedule, work engagements),
this act; however, seems an imperative step towards rehabilitation (Schilling, 2008; Toner et
al., 2016). As Altenmiiller (2021) puts it, musicians need ‘“humanistic and philosophical
support”, and need to be open to the suggestion that “there is a life without being a
performer”.

Musicians are not the only professionals who rely on their bodies for fulfilling their
role; there are several other occupations where this dependence lies at the foundation of the
career and the identity as well. The experience of a disrupted skill due to injury and its impact
on identity has been explored in professional dancers (Wainwright et al., 2005) and athletes
(Sparkes, 1998; Sparkes & Silvennoinen, 1999), thus the literature provides some
recommendations for managing these crises. Toner et al. (2016) explain that if the crisis is
met with creative action, it can be a source of growth and development. More specifically,
based on Dewey’s (1922) pragmatic approach they argue for the development of “intelligent”
and “artistic” habits which are flexible instead of trying to restore habitual, “unreflective
action” characterised by “end-gaining” (Toner et al., 2016, p. 53). To cultivate such habits,
the authors suggest that injured performers should improve their kinaesthetic awareness and
cognitive flexibility (Toner et al., 2016); both tools can serve to observe and modify
maladaptive habits.

Mental rigidity has been identified as one of the strongest barriers to rehabilitation by

one of the practitioners in S2. The inability to let go of old cognitive and behavioural patterns
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can compromise learning new ones: as Tubiana (2003) notes, the adjustment of performance-
related behaviours is essential for the success of the treatment. The literature presents a novel
solution for this problem: the model of Psychological Flexibility (PF) (Hayes et al., 1999)
provides a theoretical framework for understanding individuals’ abilities to develop and/or
maintain adaptive cognitive patterns, and the therapeutic modality guided by the model,
Acceptance and Commitment Therapy (ACT) presents a practical approach to enhance PF.
PF is underpinned by six key concepts, each represented by a psychologically flexible
mechanism and its inflexible counterpart (Chelkowska-Zacharewicz & Baran, 2021; Hayes et
al., 2012): acceptance/experiential avoidance, contact/lack of contact with the present
moment, values/lack of contact with values, committed action/inaction, self as context/self as
content, and de-fusion/fusion with thoughts. ACT aims to increase PF by targeting these
processes via talk therapy by using functional contextualism® (Dionne et al., 2013; Hayes et
al., 2012; Ruiz, 2010) as a foundation. The method is a promising approach to addressing
chronic illness, depression, and anxiety disorders (Dionne et al., 2013; Ruiz, 2010), and it has
also been studied in musicians in relation to Music Performance Anxiety (MPA) (Juncos &
de Paiva e Pona, 2018) and more broadly to enhance musician’s wellbeing (Chelkowska-
Zacharewicz & Baran, 2021) with promising results. Given the underlying key concept of
contextualisation, and how the various processes within the model align with the difficulties
of musicians with MFD (Altenmuller, 2021; S1; S2.1; S2.2; S3; Tubiana, 2003), both the PF
model and the ACT modality might be a useful therapeutic tool in the rehabilitation from
MFD.

Musicians with MFD also have to manage potentially pre-existing mental health

problems, such as anxiety and perfectionism which are likely to be aggravated by the onset

16 Functional contextualism examines the behaviour or cognition in its historical and situational context and
assesses it based on its usefulness.
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and can disrupt their participation in the administered rehabilitation program. As several
practitioners noted (S2.2), the need to perform the recommended exercises perfectly (due to
internal and perceived external expectations) can increase the musician’s anxiety, leading to
maladaptive physical, emotional, and behavioural functioning. Study 2.2 provided some
practical approaches to decrease the pressing need to control and perform flawlessly, and the
resulting anxiety. The used vocabulary when introducing a rehabilitation exercise alongside
its goal and success criteria and when evaluating the musician’s performance was identified
as an important tool for dismantling the client’s maladaptive mindset and behaviours.
Practitioners stressed that observing the motor output and using it as a source of information
rather than imposing expectations on oneself is a cognitive strategy which can be highly
effective in loosening perfectionist tendencies. This leads to a dialogue-based debriefing after
each trial; a method Patston (2014) suggests for music educators to avoid inducing unrealistic
expectations and increase student engagement. Furthermore, when practitioners aim to
extrinsically motivate the musician, the content and quality of the praise might also influence
the musician’s mental state. Accomplishment-based praise might reinforce the rigid and
perfectionistic mindset, while effort-based praise can further motivation (Dweck & Master,
2012; Dweck & Molden, 2000). Given that the musician’s ability is impacted by the MFD
symptoms, and it is not under conscious control, honouring their efforts towards the goal
rather than evaluating the output is much more realistic and could enhance self-efficacy and
motivation.

Apart from the language used when introducing practical exercises and guiding the
musicians through them, communication and language were also used by the practitioners to
build rapport with their clients in S2. Many of them highlighted the importance of leading
holistic conversations touching on various topics, including the musician’s concerns about

their future or their recollections of their past. Narrating one’s story in order to “make sense”
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of one’s situation is an invaluable tool to support individuals with chronic illnesses (Jacobi &
MacLeod, 2011). By articulating the events leading up to the onset of the disorder and
reflecting on and moving towards accepting the current situation, the musician might
generate meaning and build resilience. McPherson et al. (2001) call this behaviour “taking
charge” over one’s situation, i.e., developing coping mechanisms to emotionally and
physically adjust to the new reality. Moreover, listening to the musician’s stories and
thoughts can be a source of meaningful information for the therapist (Gidman, 2013; Jagosh
et al., 2011), given the high variability in the experiences, background, and displayed
symptoms of the musicians; as Charon & Montello (2002) puts it: “the singular case emerges
only in the act of narrating it and the duties are incurred by the act of hearing it” (p. 3). In
other words, learning about the musicians’ narratives can inform the therapists of both their
psychological, psychosocial, and somatic needs. A practitioner from S2 provided an example
of how this approach works in their practice: the musicians are asked to report in writing
about their situation, social support system, illness history, habits and schedules, and
meaningful events in their lives, and these topics are further discussed during the sessions. As
another practitioner pointed out (S2), the rapport built this way can enhance the engagement

with the somatic exercises which follow, increasing the benefits of the lesson.

9. 2. Constructing the environment

The attributes of the environment in which the rehabilitation takes place including the
therapeutic relationship seem crucial in terms of the success of the process and the musicians’
wellbeing. The construction of this interpersonal space, the established atmosphere and
rapport, and the management of the expectations both of the musician and the person leading

the session can have further implications for the outcome of the session.

191



Recurring retraining sessions resemble instrumental lessons: exercises are being
taught which are repeated under the supervision of the practitioner, the outcome is evaluated,
and further steps are agreed on at the end of the session based on the progress. In the
subsequent session, the same material might be repeated to assess the improvement and
inform the teaching material. This similarity might provoke the musician to take an
analogous approach to previously experienced instrumental lessons. As discussed in great
detail in S1, S2, S3, and Chapter 8., musicians with MFD might have adverse experiences
with music education due to their teachers’ authoritative manner, abuse, and prescribed
perfectionism and these experiences might provide a basis for how they are approaching the
re-education.

The practitioners from S2 were aware of these dangers and aimed to consciously
construct an environment which enables the musicians to have a more open-minded, curious,
and relaxed attitude; they identified “safety” as the most important characteristic of the
shared space. Establishing the feelings of psychological safety might be challenging with a
musician who has adverse experiences; as Fang et al. (2014) observe, the levels of perceived
safety are moderated by the individual’s experiences with rearing and can modify the social
anxiety levels. Extrapolating from this, it is possible that task-specific negative experiences
also influence how safe the person feels in the therapeutic environment: repeated exposure to
unsafe situations during education or in professional settings in which the individual is
ridiculed or humiliated can create fear of subsequent occurrences of the same psychological
and emotional harm (Edmondson & Lei, 2014; Seligson & MacPhee, 2004). Given that the
feeling of psychological safety is subjective and deeply personal, each musician might need a
different approach to ensure their wellbeing during the retraining; however, establishing a
welcoming, non-judgmental environment by displaying compassion is generally considered a

good tool to enhance the feelings of safety (Latting, 1990; Wanless, 2016).
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Consciously disabling the hierarchical and asymmetrical power structure between
therapist and musician can also increase the levels of safety in the musician (S2.2). The
findings show that musicians were often educated with teacher-led and authoritative teaching
methods (S1; S2.1); a phenomenon which is frequently observed in music education both at a
beginner (Rostwall & West, 2003) and a conservatoire/college level (Gaunt, 2011; Haddon,
2009; Hyry-Beihammner, 2010). The core of the approach is to fulfil tasks prescribed by the
authority figure and get evaluated against their success criteria which can trigger anxiety and
perfectionist tendencies (Patston, 2014), especially in the musicians with MFD, who do not
have full voluntary control over the motor functions when completing instrumental tasks.
Furthermore, applying this concept to MFD rehabilitation might remind the musician of their
potentially dysfunctional and ineffective learning experience and trigger psychological
distress. To rectify the situation, the therapist should provide guidance within a constructivist
framework which allows cooperation between the participants and requires a balanced,
symmetrical power structure.

In the past decades, the notion of constructivism has been thoroughly researched in
the field of music education (see Webster, 2011, for a comprehensive review), and given the
similarities between instrumental lessons and somatic re-education, this literature can serve
as a stimulus when working with musicians with MFD. One of the main aims of
constructivism in music education (and in education in general) is to inspire the learner to be
an active participant in their own learning rather than a passive recipient of the material
(Fosnot 2005; Shively, 2015; Webster, 2011). This idea bears huge importance for MFD
rehabilitation for many reasons. Musicians with MFD might take a passive stance stemming
from their educational and professional experience (i.e., completing the authority figure’s
instructions without questions), but also from the strong characterisation of MFD as

exclusively a medical rather than a professional problem. Thus, the musician might not feel
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that they have the expertise to contribute to their own rehabilitation. However, while MFD is
indeed a neurological problem, due to its task-specific nature, it has strong professional
elements, and as discussed previously, requires a more complex solution than pharmaceutical
intervention. Therefore, the musician’s active participation and instrumental expertise are
necessary for the success of the retraining process (Jabusch & Altenmiller, 2006; S2.2) and it
needs to be encouraged with the appropriate pedagogical tools, such as dialogue-based
communication, open questions, and in general, making room for the musician to develop
their own concepts and understanding (Shively, 2015; Webster, 2011). The latter can also
support the engagement with the material and the quality of the individual practice, which are
essential for the success of the re-education (Tubiana, 2003).

The wide variety of both motor and non-motor symptoms in musicians with MFD
also justifies a constructivist approach. Constructivism in education rejects the notion of the
absolute truth as an objective entity (Webster, 2011) and sees it as the result of the student’s
interactions with and responses to the presented material. In other words, the knowledge is
constructed as part of a social activity (Shively, 2015); therefore, it is unique for each learner.
Using this notion in MFD retraining means that the musician’s development is created
through constant communication with the therapist and is fundamentally based on their
individual symptomatology and interactions with the given instructions and exercises, such as
their physical sensations and reactions to stimuli, and the currently attainable capabilities. As
a participant in S2.2 noted, the rehabilitation strategy needs to be constantly adjusted based
on the musician’s feedback and introduced in incremental steps, so that each stage is
understood and obtainable. In summary, there is no objective truth about the “correct” way of
rehabilitating a musician from MFD, the approach needs to be flexible and based on the

musician’s needs.
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9. 3. Cognition and attentional focus

The role of attentional focus and cognition about the movement (e.g., reinvestment) was a
central topic of S2.1 and S2.2. The findings show that musicians who later acquired MFD
were taught with an excessive focus on the technical aspect of instrumental playing with
much less regard to expression and musicality. Once learned, this cognitive approach was
used throughout the musicians’ careers to perfect their performance and intensified during
stressful situations, such as auditions and concerts. Reinvestment has been also identified as a
risk factor in developing MFD by Altenmuller et al. (2014), and it has been excessively
discussed in relation to sports dystonias, such as the “yips” and Lost Movement Syndrome
(Bennett et al., 2016), stating that it might interfere with already automatised movement
pattern.

While the benefits of external focus have been thoroughly discussed in movement
acquisition and performance in healthy individuals, much less is known about it in the
context of movement disorders (Hunt et al., 2017), such as MFD, especially regarding their
treatment. There is some evidence that consciously directing the attentional focus externally
has its therapeutic uses when attempting to enhance movement behaviour: a growing number
of articles discuss the positive impact of external focus on Parkinson’s patients’ postural
sway (Jazaeri et al., 2018; Wulf et al., 2009), and stroke patients’ “functional reach” (Fasoli
et al., 2002). Hunt et al. (2017) also argue that the neurocognitive aspect of motor learning
should be fully exploited by physiotherapists when attending to patients with musculoskeletal
and movement disorders to achieve better treatment outcomes.

The topic, however, was more controversial among the interviewed practitioners (S2).
Some wholeheartedly prescribed to the idea of encouraging external focus during the
rehabilitation, while others highlighted the importance of developing internal focus to

supervise the corrections in the performance-specific movements. Those who use an external
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focus of attention in their practice argued that the deterioration of the movements is partially
due to an excessive internal focus, i.e., reinvestment; therefore, breaking the musician’s
superfluous focus on their affected body part would counteract the dystonic behaviour. The
literature supports this notion on many different levels; apart from sports settings (Wulf,
2013), the benefits of employing an external focus of attention have been examined in music
performance settings as well, and it has been concluded that it enhances technical precision
and musical expression (Mornell & Wulf, 2019; Williams, 2019). Additionally to instructions
to direct the attention externally, in some practices, musicians are distracted in various other
ways to disrupt the constant supervision of their motor patterns, such as listening to music
through headphones while playing, or engaging in an additional task (S2.2). However, being
distracted might not be an ideal cognitive state for learning, as Wulf & McNevin (2003)
demonstrated in their study, where they compared the performance of groups completing a
balancing task under various conditions: their findings clearly show that being distracted by
an external task did not produce the same benefits as the conscious external focus. It has to be
noted, however, that the study, just as the bulk of the literature, used healthy participants;
therefore, all conclusions drawn from it regarding MFD might not be fully translatable.
Other participants from S2 on the other hand, emphasised the importance of internal
focus during rehabilitation from MFD. They argued that the use of external focus would lead
to the execution of habitual movement patterns which are contaminated by the symptoms of
MFD, and suggested that slow, controlled, and carefully supervised movements would allow
the musician to correct the dysfunctional patterns (S2.2). Various interventions centred
around slow practice seem to reinforce this notion (Sakai, 2006; Yoshie et al., 2015). This
contradiction in the opinions might be solvable if the strictly binary view of the direction of
attentional focus (internal versus external) is abandoned. As Allingham et al. (2021) argue,

the simplicity of this understanding might not be appropriate to fully capture the complex
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procedure associated with playing an instrument: additional factors, such as the auditory
feedback, musicality, emotions, and the resonations of the created sounds might complicate
this equation. In Atkins’s (2017) study, trained singers benefitted from internal focus, and the
author concluded that the additional tactile sensations introduced by focusing on the sound
production might have benefitted the participants. Following this idea, Allingham et al.
(2021) introduced an additional focus condition into their study on violin bowing: a somatic
focus, targeting the sensations resulting from the interaction with the instrument (i.e.,
resonance) within the body, and found that this condition was superior to both internal and
external conditions in terms of movement effectiveness. Chopyk (2021) reinforces the
benefits of a somatic focus; they achieved the best rehabilitation results by turning their
attention towards the air resonating inside their wind instrument.

Extrapolating from this, it is possible that simply championing internal or external
focus in MFD treatment is an overly simplified approach. Including the embodied experience
of playing an instrument and considering the role of interoception would potentially lead to a
more detailed understanding of the role of attentional focus in the treatment of the condition.
Nonetheless, pronounced internal or external focus might be necessary at certain stages of the

recovery or in various situations (practice versus performance).

9. 4. Biomechanics, self-efficacy, and practice strategies

The core of any given rehabilitation strategy is practising motor movements with the goal of
reinstating the lost patterns. This remains true across all therapeutic modalities, even if the
process of practice is not directly aided and is self-led, like in purely pharmaceutical
approaches. Even when the musician is only supported by oral medication or is given a
Botulinum Toxin injection, the potential alteration in the movement behaviour can only be

originated from the movements performed repeated during instrumental practice (Byl, 2006;
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Sanger & Merzenich, 2000). It is clear from the literature that the repetition of constructive
somatic exercises can impact the neurological networks underpinning the affected movement
by inducing adaptive neuroplasticity (Candia et al., 2003; Yoshie et al., 2015). However,
there are additional factors which can influence the quality of the movement, such as the
psychological state the person is in (Larsson et al., 1995; Laursen et al., 2002; van Loon et
al., 2001), the cognitive patterns accompanying the practice (Lohse et al., 2010; Lohse et al.,
2011; Wulf, 2013; Wulf & Lewthwaite, 2016; Zachry et al., 2005), and previous experiences
with the activity (Fuchs, 2003; Jansen, 2012; Juhan, 2003). Moreover, some musicians might
have had an inefficient playing technique (Chopyk, 2021; S1; S2.1; S2.2) and postures
(Tubiana, 2003) leading up to the onset which means that instead of attempting to reconstruct
the original movement patterns, introducing some adjustments also might be necessary.
Extrapolating from this, the rehabilitation exercises need to be carefully constructed and
tailored to the individual, with all these additional factors in mind.

For many musicians, approaching the instrument with the goal of playing might be
anxiety-inducing in itself (S2.2). This is unsurprising given the repeated adverse experiences
with their playing due to the symptoms, and the accompanying negative emotional and
psychological states. Moreover, the uncertainty stemming from the lack of conscious control
and the often fluctuating symptoms (i.e., the musician has no reliable way of telling how their
affected body part is going to react to the stimuli of instrumental playing) is anxiety-
provoking in itself (Grupe & Nitschke, 2013). As Bennett et al. (2016) noted about the “yips”
and Lost Movement Syndrome (both variants of task-specific focal dystonia), athletes
develop a strong fear of the affected movement, dreading the experience and the physical and
psychological consequences of the movement breakdown. This can be understood as
anticipatory anxiety which can lead to a heightened autonomic response, decreases blood

flow to the prefrontal cortex (Simpson et al., 2001), and raises respiratory frequency
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(Masaoka & Homma, 2001), especially in individuals with high trait anxiety. It seems
obvious that these reactions can have an adverse effect on the learning process itself and
point towards the importance of structuring the rehabilitation strategy to eliminate their
negative impact.

The therapeutic responses to these issues varied among the participants of S2. Some
suggested changing the habitual way of approaching the instrument, i.e., introducing a new
routine when engaging with any playing-related behaviour. These included adjusting postural
alignment, breathing exercises, or simply including distractions to change the attentional
focus. Many musician-coaches stressed the importance of making each task simple,
attainable, and moving forward incrementally to ensure that the musician gains trust in their
ability to perform the exercise. Essentially, this approach points towards the development of
self-efficacy in the musician, i.e., the “belief in one’s ability to accomplish a specific task”
(Hendricks, 2015, p. 32). Self-efficacy has been discussed by many researchers in the field of
music education and performance (Hendricks, 2014; McCormick & McPherson, 2003;
McPherson & McCormick, 2006) and the main findings show that the musician’s level of
self-efficacy is a better predictor of achievement that their actual skillset.

As first identified by Bandura (1977), the four main sources of self-efficacy are
mastery experiences, vicarious experiences, physiological state, and verbal/social persuasion,
and these pillars have been adopted for the development of self-efficacy in music
performance as well (Hendricks, 2015; Zelenak, 2014). It seems that the practitioners in S2 —
consciously or unconsciously - already utilised this model in their practices to various extent.
To fully exploit the benefits of this model, however, the theory and practice of self-efficacy
in music performance should be tailored for the specific situation of musicians experiencing
MFD. Generating mastery experiences might be challenging when attending to musicians

with the disorder; the experienced symptoms clearly undermine their sense of
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accomplishment. As Chopyk (2021) articulates: “the mind is in disbelief that even the most
basic function can be accomplished. The player simply cannot imagine what it would be like
to successfully play even the easiest things” (p.73).

Yet, the examples of practitioners from S2 show that setting obtainable goals,
however simple these might be, can support the musician to increase their confidence through
accomplishing successful trials and, at the same time, avoid anticipatory anxiety. For the
majority of the musicians with MFD who experience task-specific symptoms (Hofmann et
al., 2015) the body’s capability to move in a controlled way in the absence of the instrument
can be exploited in creating the exercises. Examples of this (S2.2) might be simple breathing
exercises while touching the mouthpiece of a wind instrument to one’s face without the
attempt to make an embouchure or touching the piano keys with the back of the hand instead
of the fingers. These accessible tasks might restore a sense of control and trust in one’s own
body and its ability to move in the presence of the instrument without experiencing
symptoms. However, the simplicity of these types of exercises might carry a potential
adverse effect as well: one’s subjective perception of the achievement moderates the sense of
self-efficacy (Bandura, 1997) and if the musician compares the completed task to their pre-
onset ability, the evaluation will surely be negative. Therefore, an important part of the
provided guidance is to communicate the exercise’s role and place in the long-term
rehabilitation strategy and to help the musician to reappraise their performance.

Vicarious experiences, i.e., observing someone else successfully completing the task,
can also support the re-education process. In a broader sense, this can be observing musicians
who successfully improved their playing ability or recovered from the condition. In the cases
where the therapist is a musician-coach who rehabilitated themselves (as seen in several
examples in S2), this vicarious experience is naturally generated. As one participant noted

(S2.2), the therapist’s personal history with the condition builds trust in the process. In a
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narrower sense, vicarious experiences can be generated on a micro-level, with the therapist
demonstrating the task at hand. The last two sources of self-efficacy, positive verbal social
persuasion (i.e., feedback or praise) and the desirable psychological and affective states were
already discussed in detail in the previous sections titled “Mindset, identity, and
psychological support” and “Constructing the environment” stating the importance of effort-
based praise and the construction of a safe environment to contribute to a balanced
psychological and emotional state; therefore, no further discussion will be offered here.

In summary, using attainable exercises, providing demonstrations, generating an
accepting and welcoming atmosphere and challenging the musician’s inaccurate self-
perceptions can be useful tools to enhance self-efficacy in the musicians (Hendricks, 2015)
which might have further implications for their wellbeing, movement behaviours, and their

development.

The other major finding of S1 was that musicians who were affected by MFD had ongoing
issues with their instrumental technique, years, sometimes decades before the onset of the
condition. Also, musician-practitioners in S2 frequently mentioned that their clients had
additional technical or biomechanical shortcomings apart from the obvious MFD symptoms,
such as postural problems or inefficient breathing strategies in wind players. While many
researchers described and catalogued the most typical motor patterns experienced after the
musician was affected by dystonia (Ackermann & Altenmiller, 2021; Frucht et al., 2001;
Tubiana, 2003) the quality of the motor movement used before the onset received much less
attention. It is clear from the literature that some preceding problems might be present, such
as overuse (Altenmdller et al., 2014), corrective motor mechanisms to meet otherwise
unattainable requirements (Sadnicka et al., 2018), repeated practice in a fatigued state

(Grunewald, 2007), changing the instrument, or the technique used (Sadnicka et al., 2018), or
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age-related physical decline (Sadnicka et al., 2016). The biomechanical quality of the initially
learned technique, however, remains under-researched.

There is a growing body of evidence for the relationship between musculoskeletal
injuries and instrumental technique (Visentin & Shan, 2004; Waters, 2020a). An inefficiently
automatised technique can lead to an acceptable, even outstanding, performance; however, it
might overload selected joins and/or create excessive muscle tension leading to various
performance-related problems (Chan & Ackermann, 2014). As Visentin & Shan (2004)
articulated, it is important to “differentiate between physiologic tolerance (a time-based
concept) and physiologic limits (momentary impact conditions)” (p. 90), i.e., the immediate
success in performance does not indicate that it can be maintained in a similar manner
without suffering some long-term adverse consequence. In terms of acquiring MFD,
Sadnicka et al. (2016) theorised that some physical, performance-related risk factors (e.g.,
workload, practice hours) can accumulate over time and “only after a combination of ‘hits’
will dystonia start to develop” (p. 3.); a notion which could explain how participants in S1
maintained a high level of playing while struggling with certain aspects of their instrumental
technique for many years before experiencing the symptoms.

The fact that a portion of musicians might have had inefficient playing technique prior
to the onset has further implications for the rehabilitation: it requires a therapeutic response
rooted in instrumental expertise because instead of aiming to restore the exact same way of
playing as before the onset, certain modifications might be necessary to install a
biomechanically correct technique. In the case when the treatment is led by a musician-coach,
this expertise is already included in the approach, but in other therapist-led practices, the
recruitment of a music teacher seems important (Van Vugt et al., 2014). As Tubiana (2003)
writes, “the collaboration of instrumental teachers is also desirable and may be of great help”

(p. 169).
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Practitioners also highlighted the importance of attending to the biomechanics of the
entire body when playing and stated that the problem is usually much more widespread, and
not restricted to the body part where the symptoms are directly experienced. The role of
general posture in music performance received increasing attention in the past decades (see
Blanco-Pifieiro et al., 2017 for a comprehensive review). Maladaptive and inefficient postural
playing habits have been linked not only to musculoskeletal injuries and overuse (Steinmetz
et al., 2010; Visentin & Shan, 2004) but the impairment of the instrumental technique as well
(Blanco-Pifieiro et al. 2015; Blanco-Pifieiro et al. 2017). More specifically, postural
misalignment has been identified as a common feature of musicians with MFD by Tubiana &
Chamagne (2000) and its correction as one of the core elements of rehabilitation. In fact, of
their re-education program’s (Chamagne, 2003; Tubiana, 2003; Tubiana & Chamagne, 2000)
four main phases (restructuring the body image, independence of limb movement, re-teaching
movement and posture, and return to the instrument) only the last one includes exercises on
the instrument itself, the first three are designed primarily to enhance proprioception (i.e. the
ability to detect the position of one’s body in space), correct postural quality, and to develop
muscular balance and strength in the affected areas. A similar anatomy-based program was
developed recently by Ackermann & Altenmiller (2021) and body-oriented techniques were
identified by Jabusch & Altenmuller (2006) as a significant element of MFD rehabilitation.

In summary, postural misalignment and inefficient postures both during performance
and in general seem typical problems which need to be addressed alongside the more
playing-specific exercises. Therapists who are physiotherapists or have a background in
another body-oriented approach (e.g., Feldenkrais Method, Alexander Technique, Body
Mapping) can employ their expertise when attending to musicians with MFD; in other
practices led by music educators or other practitioners, collaboration with a somatic therapist

might be necessary.
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9. 5. Ethical considerations

Despite the efforts of neurologists, therapists, practitioners, and musicians, there is no reliable
cure for MFD (Jabusch & Altenmiiller, 2010). There are very promising treatment
approaches and success stories, but when offering support and communicating the potential
outcomes, caution is advised. Musicians who are affected by the disorder are highly
vulnerable psychologically and should be treated with compassion but honesty at the same
time. Communicating that there is no hope for recovery or stating that a particular strategy is
reliable can be equally damaging.

The first can result in further deterioration in the mental health of the musician and
rob them of any motivation to better their circumstances. Improvement in motor control is
frequently observed (Altenmdiller & Jabusch, 2010; Enke & Poskey, 2018; Tubiana, 2003)
and many musicians stay in the profession. Moreover, after the initial shock of the onset,
musicians with MFD improve their quality of life to the level that it becomes comparable to
their healthy counterparts (Lee et al., 2015) which clearly points towards the possibility of
managing the condition and its implications on mental health and self-perception. Therefore,
it is important to clearly communicate the potential outcomes in order to allow the musician
to formulate an informed decision about their approach (Enke & Poskey, 2018).

Stating that a specific approach “cures” the disorder is highly unethical.
Unfortunately, this “guru-ism” is rampant in the community with individuals propagating one
approach over the other, sometimes based on personal experiences or convictions, other times
for financial gains. Online support groups, such as the Musicians with Focal Dystonia group
on Facebook are stages of frequent aggressive outbursts, shameless advertising of specific
methods, and the humiliation and belittling of fellow musicians with the disorder. Most
advertised methods are unifactorial, hold a simplified view of the disorder, and are rarely

transparent. Some videos and texts use medical vocabulary incorrectly and explain
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neurological concepts to their patients without the appropriate knowledge. Examples include
books like The focal dystonia cure by Ruth Chiles (2022) which promises complete recovery
by primarily using a set of meditation exercises, or practitioners who are convinced that the
symptoms are purely an emotional problem (Fabra, n.d).

The methods described in these spaces might provide relief for some of the affected
population; the issue lies with the musicians who do not experience any improvement after
following through with a time-consuming program meticulously. As one participant in S2.2
articulated, the responsibility is often placed on the musician at the conclusion of such a
failed therapy which might deepen their psychological distress. Furthermore, some
approaches might do more harm than benefit, introducing additional compensatory
movements to the affected body part. In addition to the questionable outcome of these
approaches, they place a substantial financial burden on the musicians who, due to their
inability to fulfil their roles as performers, might already have financial difficulties. Some
practitioners refuse to work with the musician unless they commit to the therapy for a
prolonged time, while others are charging unacceptably high hourly rates.

In summary, the key to treating musicians with the disorder ethically is transparency
and honesty, and the acknowledgement that there is a large variability in the severity and
presentation of the disordered patterns in addition to the individual differences in previous
experiences, including traumatisation, personality traits, and circumstances. It is possibly safe
to say that the best way to support musicians with the disorder is to develop a “portfolio
treatment strategy” tailored to the individual’s needs after careful exploration, and involving
multiple professionals with different expertise in neurology, somatic approaches,

psychoanalysis, and instrumental education.
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Chapter 10. Implications for prevention

This chapter corresponds with the third identified goal of the research (Chapter 1., Section
1.1.), namely, the new model’s implications for preventative strategies. First, the cultural,
traditional, and institutional environment is discussed to situate the subsequently presented
recommendations in a broader context. Then, based on the overall findings, suggestions are
made to music educators in five subsections, which are introduced in the following order:

1. Learning environment, social connections, and enjoyment, 2. Feedback, success criteria,
and perfectionism, 3. Autonomy, competence, expectations, and self-efficacy, 4. Attentional

focus, and 5. Health awareness, biomechanics, and instrumental technique.

Up until recently, MFD, alongside other task-specific and non-task-specific variants of
dystonia, was considered an exclusively neurological disorder (Marsden, 1976; Munts &
Koehler, 2010); a model which did not offer possible avenues for prevention since the
suggested contributing factors, such as the genetic makeup, are not pliable. However, the past
decades’ research opened this narrow perspective and moved towards a more holistic view of
the condition, identifying new possible contributing factors, such as personality traits,
maladaptive cognitive strategies, and practice behaviours (Altenmiller et al., 2014; Enders et
al, 2011; Jabusch & Altenmdller, 2004, Jabusch & Altenmller, 2009; Sadnicka et al., 2018).
Additionally, the three studies presented in this dissertation (S1; S2; S3) contextualised the
disorder and provided further hypotheses regarding the role of the social environment and the
received music education, and concluded that there is a relationship between how the affected
skill was learned and performed and the onset of MFD. Since many of these variables -
especially the pedagogical approach and tools used in music education - are manipulable, it is
possible to formulate recommendations for the development of preventative strategies. Given

that MFD is notoriously difficult to treat, and the success rates of the currently available
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treatment approaches are low (Enke & Poskey, 2018; Jabusch & Altenmuller, 2006),
prevention should be a high priority.

Prevention needs to start at the very first lesson and continue throughout all the stages
of becoming a professional musician (Altenmdiller, 2021). This long journey encompasses
various developmental levels; however, they are all characterised by the traditional,
individual teaching model, and similar teaching strategies. Therefore, for the most part, the
recommendations are made in a general manner, only differentiating between different
settings (e.g., general music education, studio settings, conservatoires, and higher education)
where there are meaningful differences, and the suggestions are made for a specific

environment.

Before the elements of a possible preventative strategy will be discussed, it is important to
understand how the traditional teaching approaches and educational environments evolved in
the field of music education and how these models and pedagogies are maintained (Duffy,
2013; Ford, 2010) despite the growing evidence that they do not always serve the best
interest of the individual musician (Carey et al., 2006; Jgrgensen, 2000; Patston, 2014;
Rostwall & West, 2003). These practices are preserved, even protected on both an
institutional level (Duffy, 2013) and within the individual relationships between a music
teacher and student (Presland, 2005; Rostwall & West, 2003) due to the habitual continuation
of the traditions and the belief that this educational strategy is optimal for meeting the high
expectations of the music industry and audiences.

The current traditions of educating professional musicians in specialised institutions
go back to the 1800s when the first colleges and conservatoires opened in Europe (Ford,
2010). This type of education is characterised by intensive bursts of individual tuition

(typically in weekly frequency) with the primary focus on the development of technical,
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instrument-specific skills (Duffy, 2013; Williams, 2019). The demand for the complexity and
flawlessness of these skills has been gradually increasing, starting in the early romantic
period with the appearance of the new stereotyped “virtuoso musician” (Levin, 2010):
outstanding musicians like Paganini and Liszt pushed the boundaries of technical skills and
set a new standard to music performance (Palmer, 1998). It is interesting to note that the first
written records of MFD coincide with this period, signalling a relationship between the
demands placed on the musicians and the development of the disorder (Altenmuller, 2006;
Altenmauller, & Jabusch, 2009).

Starting from this era, the accomplishments of these virtuosos prompted the next
generation of musicians to achieve similar feats, and this process has only accelerated with
the advancement of music production and recording which resulted in the growing
availability of recorded music (Chanan, 1995). Together with the expanding need for
virtuosity and the development of recordings, music-making, and the required skillset shifted
from a more flexible and creative practice filled with improvisation to playing notated music
in a precise and much more prescribed manner (Shane, 2013). In response to the growing
demand for virtuosity and more and more complex accomplishments, music performance and
its education had to become increasingly specialised due to the required time commitment for
practice and develop strategies to produce highly skilled individuals who are able to fulfil the
task. The right candidates were selected based on a strict audition process, and the starting
age for professional education was pushed back: in some counties, conservatoire programs
begin at the age of 11 or younger (Delfrati, 2021; Pasztor, 2021), but more importantly, the
process placed the focus of attention progressively on the technical skills and accumulating

large amounts of practice because it seemed to be the best response to the demands.
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This idea of “quantity equals quality” has long been a fundamental concept in motor learning
(Guadagnoli & Lee, 2004): the positive correlation between practice time and attained skill
has been shown repeatedly and so reliably that the principle is sometimes considered a law
(Newell & Rosenbloom, 1981). In music, this view was furthered by Ericson et al.’s work
(1993) which argued against a long-held notion of hereditary and inborn talent and replaced it
with the theory of deliberate practice (Ericsson, 2002). Inarguably, deliberate practice is the
cornerstone of expert performance, but it might provide a somewhat limited and
oversimplified view of how motor skills are developed. As Lehmann (1997) observed, from a
music educational perspective, the role of supervision and the cultivation of self-regulatory
practices are highly important factors, lacking from the original model. Moreover, other
pieces of contextual information, such as the cognition, motivation, psychological states, and
emotion of the individual, and the social and cultural context in which the learning is taking
place cannot be neglected (Wulf and Lewthwaite, 2016).

Wulf and Lewthwaite (2016) argue that the models based on exclusively the amount
and patterns of practice lead to an incomplete understating of movement acquisition and state
that “it has become clear that the view of humans as processors of neutral information does
not capture the breadth or variety of influences on motor behaviour” (p. 1384). They
proposed the OPTIMAL (Optimizing Performance Through Intrinsic Motivation and
Attention for Learning) model, which expands on previous models by including social,
motivational, and attentional factors, providing a broader and more holistic understanding of
human motor behaviour. The additional domains of this more holistic view of motor
acquisition align with the newly identified contributing factors to MFD (S1; S2; S3),
potentially signalling that the narrow and inadequate understanding of motor learning and its
impact on music education generates an environment which might precipitate the onset of

MFD in certain individuals. This connection also indicates that there is a broader problem
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with the traditional system of music education practices since it operates on the premises of
outdated models of motor learning. Thus, the current approaches might be less than optimal
for every musician but for those who are genetically or otherwise predisposed, can lead to
grievous consequences. However, it also implies that there is a great potential in integrating
the recently emerged information about motor learning into music education and using it for
developing preventative strategies for MFD and more broadly, to enhance the educational
experience and its outcome for music students.

Outstanding music educators and researchers already recognised the need for
rethinking and reforming the traditional educational strategies by recognising their
shortcomings and using the information to develop more student-centred guidelines.
Research has been conducted to explore various settings from studio classes (Patston &
Waters, 2015) to conservatoire cultures (Perkins, 2013), in different age groups from young
learners to students in higher education, and on numerous topics, such as motivation (Cogdill,
2015; Woody, 2021), self-efficacy (McCormick& McPherson, 2003; McPherson &
McCormick, 2006), student-teacher relationships (Gaunt, 2011; Presland, 2005; Rostvall &
West, 2003), performance-related health (Détari & Nilssen, 2022; Matei & Ginsborg, 2022;
Salonen, 2018), learning cultures (Perkins, 2013), and many more. This literature will also be
fully utilised and exploited in this chapter, and links will be established to various movement
acquisition theories to directly target the educational factors which possibly contribute to the
onset of MFD.

In summary, the three main sources informing the recommendations are 1. the
potentially dangerous shortcomings of the current music education system that are
highlighted by the findings of the three studies presented in this thesis, 2. novel and ground-
breaking approaches to motor learning informed by the latest experimental and observational

findings of neuroscience, psychology, and sports psychology and 3. the aforementioned
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music educational approaches which already established valuable concepts directly on the
field of music education. These three pillars will be used to theorise an approach which is
better suited to develop, support, and sustain healthy movement behaviour in musicians, by
capturing various, previously neglected aspects of motor learning, and as a result, potentially
provide protection from MFD for the next generation of professional musicians. Whenever
possible, practical advice will be provided for music educators to implement in their teaching

practises.

10. 1. Learning environment, social connections, and enjoyment
The first and possibly most fundamental principle of prevention is that instrumental learning
must take place in a positive, accepting, and safe environment. As the findings of the
dissertation show, many musicians with MFD reported that they studied in a negative
emotional climate and were subjected to emotional, in some cases, sexual abuse (S1; S2.1;
S3). This lack of psychological safety propagated various issues and had a significantly
negative impact on not only the musicians’ psychological states but possibly also on their
learning process and motor behaviour. Sometimes, these degrading and humiliating forms of
teaching stemmed from the conviction that it will motivate the students, i.e., they will adhere
to the given instructions to avoid further punishment (S1; S2.1). Unfortunately, this culture of
abuse is frequent in many competitive artistic and sports training practices and recent
research is in the process of revealing its destructive and damaging nature, both on a
psychological and a somatic level (Lakes, 2005; Stirling et al., 2020).

Therefore, in order to enhance the well-being, learning experience, and psychological
and physical health of music students, the role of the constructed environment needs to be
taken seriously. Some researchers even claim that the context in which the learning takes

place is a better predictor of the outcome than the content (Gruhn, 2004; Lakes, 2005).
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Learning and teaching are social acts (Gruhn, 2004) and the presented material cannot be
divorced from the way it is communicated: the way a task is introduced, and the provided
feedback can have a significant impact on the learners’ motivation (Dweck & Masters, 2012;
O’Neill, 2011), self-efficacy (Patston & Waters, 2015), and motor behaviour (Wulf, 2013;
Wulf & Lewthwaite, 2016). This effect can be also analysed and understood from a
neuroscientific viewpoint: neuroplasticity (the process through which the brain created and
reinforces connections between neurons) is driven by the interplay between the stimuli
arriving from the environment and the individual’s characteristics. If the action meets with
positive external reinforcement, it will enhance plastic adaptations (Altenmdller &
McPherson, 2007), it is more likely to be repeated and as a result, stored in long-term
memory (Gruhn, 2004). As Gruhn (2004) puts it “only emotionally reinforced meaningful
information provides a chance for sustained learning”.

The relationship between the students’ musical development and the atmosphere and
emotional climate in the lessons has also been pointed out by Gembris & Davidson (2002)
when they noted that “children who develop outstanding instrumental achievements tend to
have learned in a positive emotional atmosphere that was enjoyable and free of anxiety" (p.
23). Personal contact with the tutor is especially important for young learners who do not
differentiate between the teacher’s perceived personality and their behaviour towards them,
and the quality of the imparted information (Davidson et al., 1995/1996). In other words, the
emotional states accompanying the learning and the characteristics of the experience can
substantially influence the process of learning.

One of the most important attributes of a positive learning environment is safety. The
state of psychological safety is when the individual does not fear emotional or psychological
repercussions following their actions and feels comfortable with taking interpersonal risks

and exercising agency (Edmondson & Lei, 2014; Wanless, 2016). It has first been studied in
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the field of business (Edmondson, 1999; Edmondson & Lei, 2014) but more recently, it has
been explored in relation to developmental psychology and learning (Holley & Steiner, 2005;
Wanless, 2016), where it has been linked to learning, engaging with new experiences, making
choices, setting and accomplishing goals, and self-regulation (Merritt et al., 2012; Wanless,
2016), and in general, was identified as a fundamental facilitator of personal development. So
far, there are no studies exploring the concept in music educational settings; therefore, the
following recommendations are based on conclusions drawn from classroom education.

Wanless (2016) suggests considering psychological safety as the result of both
individual and environmental (contextual) characteristics. In other words, psychological
safety appears at the intersection of the person’s individual needs and the attributes of the
environment in which the interaction takes place; in both variables, there are substantial
variations. The personal side of this equation is the less pliable; the best practice here is to
increase sensitivity and empathy to be more aware of the individual’s specific needs
(Seligson & MacPhee, 2004). For educators, it is important to acknowledge that apart from
innate personality traits, the student’s perceptions of the levels of psychological safety and
perceived risks in a situation are also affected by previous experiences. These can include
experiences from early developmental stages, for example, a history of insecure attachment
in childhood can lead to heightened sensitivity to potential rejection and lower levels of
psychological safety (Fang et al., 2014; Wanless, 2016). This stresses the point that creating
psychological safety must be tailored to the individual.

The other variable is much more manipulable: there are several easily utilizable tools
which can create a “safe space” for the students in an educational environment (Holley &
Steiner, 2005). One of the most important cornerstones of creating a psychologically safe
environment for the individual is an emphatic personal relationship with the tutor in a warm,

non-judgmental, and welcoming atmosphere (Latting, 1990; Wanless, 2016). This allows the
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student to develop trust in their teacher, discuss potentially uncomfortable topics, open up
about their issues, try out new things, and challenge themselves without the fear of being
ridiculed. Holley & Steiner (2005) approached the topic from the students’ perspective and
identified the most important characteristics of an instructor who is able to create a
psychologically safe space for them to learn: the unbiased and non-judgmental attitude of the
teacher, clearly articulated expectations and “ground rules”, and a respectful, encouraging,
supportive, and friendly demeanour. Students in this study also valued a teacher who is
“comfortable with conflict, raising controversial ideas” (p. 56). This points towards another
important characteristic of a psychologically safe environment, namely, that psychological
safety does not equal stress-free or unchallenging. In fact, feeling psychologically safe is the
variable which enables students to face challenges and difficulties in order to grow. In a
classroom environment, these difficulties can include voicing unpopular or controversial
views in order to receive new perspectives on a topic, facing one’s biases, and examining
their values, beliefs, and behaviours with a critical eye (Holley & Steiner, 2005). While the
setup and context are different in one-on-one instrumental teaching, it is possible to pinpoint
elements that might be equally challenging for an instrumental student and requires adequate
levels of psychological safety in order to face them. Disagreeing with the teacher on certain
aspects of the performance or the repertoire choice or reporting physical discomfort could be
examples of such difficulties.

It is also important to understand what constitutes an unsafe environment and which
elements can aggravate the feelings of vulnerability to avoid creating such situations.
According to Nembhard & Edmondson (2006), there are certain factors which can decrease
psychological safety, such as unclear instructions, tasks with strong identity-related elements,
and a more pronounced hierarchy. In music education, there is an unfortunate capacity for all

these characteristics. Music teachers often use metaphors to communicate content which can
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be interpreted in many ways (Détari & Nilssen, 2022) and being a musician is often an
important source of identity, especially in higher education (Kemp, 1993; Sanders, 1998).
Moreover, both in music schools and in higher education, teaching often follows a master-
apprentice model (Duffy, 2013; Haddon, 2009; Hyry-Beihammner, 2010) which implies an
asymmetrical power structure.

The findings of Rostvall & West (2003) show how these unfavourable characteristics
can deter students from learning: when observing 11 beginner-level instrumental lessons,
they noted the teachers’ tendency to abuse their power by ridiculing the students’ verbal
initiatives and leading the session in a teacher-centred and authoritative way. In higher
education, Gaunt (2011) observes that this power dynamic has a direct impact on the social
dimensions of the student-teacher relationship, which can prevent the student to articulate
their difficulties. Students in Holley & Steiner’s (2005) study felt that this type of chastising,
critical, and rude attitude led to a psychologically unsafe environment. They also highlighted
their psychological discomfort when tutored by opinionated and judgmental teachers who
taught in an authoritative and didactic manner. In summary, it seems clear that controlling,
demeaning, and belittling verbal behaviour undermines the student’s basic needs for
psychological safety. Optimal motor learning can only take place when the fundamental
psychological needs are met, or at least, not directly threatened (Wulf & Lewthwaite, 2016).
The psychological need for safety is one of these fundamental needs, and teachers must

understand their role in creating such an environment to enable learning.

10. 2. Feedback, success criteria, and perfectionism
The safety of the learning environment is also cultivated by the communication between the
student and the teacher. The findings presented in this dissertation paint a rather negative

picture of this aspect of the teacher-student relationship, characterised by harsh criticism and
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unattainable demands placed on the musicians who later were affected by MFD (S1; S2.1;
S3). The criterion for success was no less than “perfection” and if not achieved, the students’
talent and identity as musicians were questioned (S1). The psychological consequences
(decreased psychological safety) of this type of communication were already detailed in the
previous section, but it has further implications for motor learning as well.

It has been shown in a series of studies that positive feedback enhances the motor
learning process and has a direct impact on motor behaviour (Avila et al., 2012; Badami et
al., 2011; Chiviacowsky et al., 2012; Palmer et al., 2016; Wulf & Lewthwaite, 2016). The
results from these studies have shown that positive social-comparative feedback (i.e., the
praise has a comparative element to peers highlighting the individual’s superiority) and
positive normative feedback (i.e., feedback which does not mirror the actual quality of the
performance but overemphasises the accomplishment of the individual) improves self-
efficacy (Avila et al., 2012; Lewthwaite & Wulf, 2012) and leads to superior motor learning
and performance in terms of automaticity and efficiency (Wulf & Lewthwaite, 2016).

Naturally, this does not imply that the ideal learning environment is characterised by
constant positive feedback without constructive criticism. Correcting mistakes and making
suggestions for further improvement remain a key element of music education (McPherson et
al., 2022); in fact, instrumental teachers give disproportionately more negative feedback than
classroom teachers (Duke & Henninger, 1998). However, the delivery and tone of such
criticisms make a huge difference in how the feedback is received and implemented. There
are several suggestions in the music education literature on how to use feedback to enhance
motivation and further learning and promote both wellbeing and progress in the taught skill
simultaneously.

Bartholomew (1993) stressed the importance of encouraging students by drawing

attention to the positive aspects of their performance before discussing possible avenues for
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improvement. They contended that generic praise (e.g., “well done’’) might not accomplish
the goal of motivating the student; more specific feedback, directly connecting to the
performance and highlighting the strengths and the elements or actions contributing to it can
make the feedback more relatable. A recent novel approach (McPherson et al., 2022) presents
a detailed framework for providing feedback with three different levels: feedback (reflecting
on previous performance and identifying areas for further improvement), feed-up (comparing
the learner’s present performance to a desired future state), and feed-forward (focusing on the
developmental trajectory of the student). Using feedback from these three levels
proportionally can help the student to see the process of developing their skill by examining it
reflectively and setting short and long-term goals. Moreover, McPherson et al. (2022) also
differentiate between task-level, process level, and self-regulation feedback; among these,
task-level feedback (correcting mistakes) is the most common in music education
(McPherson et al., 2022), yet it might not be the most effective. Both process-level and self-
regulatory feedback encourage the student to learn strategies to monitor and correct
themselves and has further benefits in terms of individual practice.

Another comprehensive model is the Positive Instruction in Music Studios (PIMS)
model (Patston & Waters, 2015) which is a framework based on Positive Education (PP)
(Seligman et al., 2009), and more broadly on the concept of positive psychology (Seligman &
Csikszentmihdlyi, 2000). The four basic pillars of this approach are positive priming, strength
spotting, positive pause, and process praise (Patston & Waters, 2015). Positive priming is a
structural element: starting the lesson with a material the student enjoys to prompt feelings of
competence. While this opposes the traditional framework of an instrumental lesson (starting
with a warm-up, followed by technical exercises, and finally performing concert pieces),
Patston & Waters (2015) argue that “this process will engage the student’s mental, musical,

and technical focus more rapidly than a demonstration of scales” (p. 5). Strength spotting and
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positive pause are concepts which allow the teacher to highlight the students’ personal
strengths and positive qualities, and to take time to emphasise elements which were executed
well. As already discussed, this positive prompting has a significant impact on motor
behaviour (Avila et al., 2012; Badami et al., 2011) and fosters feelings of competence. The
last element in this model is process praise, a concept which originates from Dweck’s work
(Dweck, 2007; Dweck & Masters, 2012) on the relationship between mindset and learning.
The essence of this idea is that commenting on the progress rather than the skill strengthens
the self-belief in the ability to grow, maintains intrinsic motivation, and enhances self-
efficacy.

Another important factor which might influence the quality of the feedback is the set
task criteria, i.e., what is perceived as a successful attempt by the tutor. The tutor’s
perspective on this and the feedback they give will inevitably shape the students’ ideas of
success and failure. As Patston (2014) points out, “for many teachers, striving for
achievement can often result in striving for perfection” (p. 91), which can have a detrimental
effect on music learners. If the parameters of a successful performance only allow for the
“perfect” execution of the musical piece, they will remain unattainable for the learner and can
lead to negative consequences both on the level of psychological wellbeing (O’Connor &
O’Connor, 2003) and movement execution (Chiviacowsky et al., 2012; van Loon et al.,
2001). This socially prescribed perfectionism was frequently reported as part of the dystonic
musicians’ educational experience (S1; S2.2; S3) and self-oriented perfectionism is one of the
most discussed psychological traits in relation to musicians with MFD in the literature
(Enders et al., 2011; Jabusch et al., 2004).

As Chiviacowsky et al. (2012) observed, the individual’s understanding of the
acceptable margin of error can directly impact motor performance: in their experiment,

participant groups were given different parameters of what constitutes a “good” performance.
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The group which was given the smaller margin of error performed the task with less accuracy
and showed lower levels of self-efficacy compared to the group which was given less strict
success criteria and the control group. The authors hypothesised that by receiving a more
stringent task requirement, the learners were deprived “of the opportunity of experiencing
competence through good performance” (Chiviacowsky et al., 2012, p. 1).

This underlines the importance of the social component in the development of
perfectionism (Hewitt & Flett, 1991; O’Connor & O’Connor, 2003), especially the role of
authoritative figures: it seems that parents (Domocus & Damian, 2018; Frost et al., 1991),
coaches (Dunn et al., 2006; Madigan, 2019), and teachers (Patston, 2014; Patston & Osborne,
2016; Stoeber & Eismann, 2007) have a significant role in the development of perfectionism.
However, this influence can also be directed towards actively dismantling self-oriented
perfectionism and perfectionist concerns (Domocus & Damian, 2018). According to Patston
(2014), the vernacular used in lessons can be a useful tool to avoid encouraging perfectionist
tendencies in young musicians and Domocus & Damian (2018) observe that the teacher’s
support and creating social connectedness can serve as protective factors against maladaptive
perfectionism.

The idea of social connectedness connects back to the already discussed teacher-
student relationships and the idea of consciously constructed environments. In Blackwell’s
(2022) case study of a successful violin studio practice, the notion of a welcoming
atmosphere, quality feedback, and reduced perfectionism is interconnected: the interviewed
students described a nurturing learning environment characterised by non-accusatory and
non-judgemental feedback, and attainable expectations. In short, cultivating an environment
where mistakes are not considered as deviations from the standard but as information to
signpost areas for further improvement contributes to psychological safety and development,

and disables perfectionist tendencies.
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10. 3. Autonomy, competence, and self-efficacy

One of the frequently found characteristics of the music education received by those who
were later affected by MFD was the authoritative teaching style, and as a result, the lack of
autonomy (S1; S2; S3). The premise of this teaching approach is that tutor is the bearer of
objective, indisputable knowledge which they communicate via statements and closed
questions, and the student’s task is to incorporate the information into their playing. The
master-apprentice teaching model, which is still prevalent in higher music education
(Haddon, 2009; Jgrgensen, 2000) provides an “ideal” framework for this approach, and
according to many practising teachers, it serves as a guarantee for high artistic standards
(Duffy, 2013) because its personal nature (Hyry-Beihammner, 2010). This idea is in direct
confrontation not only with the most recent guidelines for music education practices (Carey
et al., 2017; Duke, 2012; Jgrgensen, 2000; McPhail, 2013; McPherson & Hattie, 2022) but
also with findings in the field of sports psychology (Katz & Westera, 2019; Wulf et al., 2014,

Wulf & Lewthwaite, 2016).

Being able to exercise control over one’s situation and actions is not only a deep-seated
psychological need but also a “biological necessity” (Wulf & Lewthwaite, 2016, p. 1392):
Leotti et al. (2010) found profound evidence that the need to control one’s behaviour or
manipulate the environment is fundamentally a survival instinct. Thus, being denied agency
can result in various negative psychological outcomes: the perceived loss of control can result
in impaired emotion regulation, fear responses, learned helplessness, and heightened levels of
stress (Leotti et al., 2010). On the other hand, when the individual is granted autonomy, it is
associated with increased self-efficacy (i.e., the conviction that they are able to complete the

task at hand) and subsequently, competence (Wulf & Lewthwaite, 2016).
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In order to inform recommendations for preventative strategies, the notion of
autonomy and agency in music education will be explored in relation to two main subject
areas: motor learning and education. These two areas approach the matter from slightly
different angles, the first focusing more on the accuracy, effectiveness, and efficiency of the
motor output, and the latter on the psychological benefits of fostering autonomy, but they
have a common denominator: the goal of cultivating superior learning. For a well-founded
preventative strategy, it is important to exploit both of these areas and incorporate their
elements into music education given that the context and the task characteristics (i.e.,
instrumental learning is a unique blend of cognitive and motor learning) require support from

both perspectives.

The role of autonomy in motor learning and performance is a relatively new area of research
with interesting results. The positive and substantial effect of the learners’ autonomy on
motor output has been shown by a series of studies on various motor tasks (Hartman, 2007;
Katz & Westera, 2019; Sanli et al., 2013; Wulf et al., 2014; Wulf & Toole, 1999). When
learners are given a choice about the practice conditions when learning a new motor skill, it
enhances and accelerates the learning process (Sanli et al., 2013). In these experimental
studies, participants could exercise agency on various aspects of the learning process, such as
deciding on practice amount, order of the tasks, using supporting devices, or the timing and
manner of the feedback (Wulf & Lewthwaite, 2016). During the experiments, researchers
compared self-directed and yoked conditions (i.e., when the dimensions of the task were
prescribed to the participants) and found superior learning processes under the self-directed
conditions in various movement tasks, such as balancing tasks (Hartman, 2007) and exercises
on a ski simulator (Wulf & Toole, 1999). Surprisingly, even if the learner is given control

over a minor and insignificant detail of the process, it still enhances efficiency: Wulf et al.
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(2014) found that participants performed better in a throwing task when they could select the
colour of the ball they used.

Educational literature also endorses the cultivation of autonomy in classrooms, and it
is understood as the cornerstone of constructivist educational approaches (Pelech, 2010).
Constructivism, opposing objectivism, creates and accumulates knowledge in active
collaboration between the tutor and the learner, and allows the student to be an active
participant in their learning rather than a passive recipient (Shively, 2015). The approach is
highly promoted by various researchers because it stimulates competence, self-efficacy,
motivation (Alt, 2015), and as a result, student satisfaction with the process (Fosnot 2005;
Shively, 2015; Webster, 2011). Researchers in the field of music education also recognised
the need to foster autonomy and independence in the students (Burwell, 2017; Carey et al.,
2017; Duke, 2012) by using constructivist principles (Shively, 2015). These ideals can
support the student’s self-led individual practice which contributes to the performance
outcome, perhaps more substantially than the time spent on the lesson (Jergensen, 2000).

In addition to how the material is practised, the student’s autonomy can also inform
the individual playing style and decision-making in artistic and technical matters. These
initiatives are often suppressed by teachers (Jgrgensen, 2000; Rostwall & West, 2003) for
various reasons. Classical music, by nature, relies heavily on the correct interpretation of the
written score and many aspects of the performance are prescribed to the player. These
restrictions, alongside the growing demand for precision and flawless performances, create
the illusion that the musician has little room for independent artistic choices. Moreover, the
“pressure to conform” which is “inherent in the musical and cultural society” (Jergensen,
2000, p. 70) creates further boundaries to develop individual musical values, expression, and
approaches; contradictorily, these are the values which are most celebrated in the greatest

performers, rather than the perfect repetition of the notated music. Therefore, finding one’s
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own voice, choosing one’s repertoire, and actively participating in the choices regarding
various aspects of the performance are important in order to achieve better artistic outcomes
and also lead to more enjoyment and engagement (Carey et al., 2017).

There are several ways to support autonomy in instrumental learners. One of the most
important factors is the communication which takes place in the lessons: autonomy-
supporting language (i.e., giving space to the student to make their own choices) instead of
instructive and controlling language can encourage the student to embrace and exercise their
role as an active participant in their own learning process (Wulf & Lewthwaite, 2016). To
achieve this type of communication, the frequent use of open questions (often referred to as
Socratic questions) is suggested in the literature (Paul & Elder, 2007). These open questions
can help students to reach conclusions on their own (Duke, 2012), instead of being the
passive receivers of a seemingly objective piece of knowledge. However, incorporating open
questioning into a teaching practice, regardless of the level of the learner, can be challenging.
The two main obstacles are the teachers’ habitual teaching style which is often based on their
own education and favours interrogative and closed questions (Burwell, 2017; Duke, 2012;
Visentin et al., 2008), and secondly, the students’ responsiveness. The ability and willingness
to answer open questions and exercise agency within one’s own education is a skill which
needs to be cultivated (Burwell, 2017); students who have been educated in a hierarchical
master-apprentice model are not necessarily well prepared to engage in such conversations.
Given the obvious advantages of a more constructivist and student-centred approach, these
challenges need to be understood and met in teaching practices. In higher education, other
tools have also been tested with the goal of identifying possible avenues to enhance the
students’ autonomy. Carey et al. (2017) investigated the use of reflective journals as a

pathway to autonomous learning and concluded that the practice enhanced the “development
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of student autonomy; a sense of shared responsibility and collaboration; and increased clarity
and confidence in the direction of their learning” (p. 99).

Despite the obvious benefits, many tutors might have difficulty embracing these
autonomy-enhancing practices. Few teachers have been educated based on such principles
and teachers have the tendency to model the education they received (Visentin et al., 2008)
due to the lack of training in educational psychology and music education specifically
(Haddon, 2009). Also, the expectations and traditions of conservatoires and other
performance courses in higher education might be potential barriers; as Shively (2015)
explains, these institutions are likely to “have more traditional expectations as to what
constitutes music education” (p. 130). Therefore, guidelines and principles which foster
autonomy and individuality need to be clearly expressed on an institutional level, and student
independence needs to be supported by appropriate educational policies (Duffy, 2013). One
great practical example of this is the recently implemented curriculum reform in the Royal
Conservatoire of Scotland in the United Kingdom (Duffy, 2013), which transformed the
educational setting to provide more autonomy for its students and “produce thinking artists,
able to deal with artistic and intellectual challenges” (p. 173). One of the main principles
underlying these educational reforms is the notion of enabling “students to take responsibility
for managing and evaluating their own learning” (p. 175).

In summary, the importance of providing and fostering autonomy has been
highlighted both in the fields of sports psychology and music education. The ability to make
choices about one’s learning material, individual expression, and the movements involved in
the performance can support the learners’ bodily movements as well as their psychological

State.
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10. 4. Attentional focus

Cognition and the direction of attentional focus seem to play a part in developing MFD:
musicians who are affected by the condition often used excessive internal focus to supervise
their motor movements when practising and performing (S1), in other words, reinvestment is
often observed (Altenmiiller et al., 2014). In the participants of S1, this strategy partially
seemed to stem from perfectionist tendencies and anxiety, as they were trying to avoid
making mistakes, but in many cases, it was also actively taught to them to achieve flawless
performance. Based on these findings and the rich literature on attentional focus and
cognitions accompanying performance, the section is going to discuss the pedagogical
implications in the light of three assumptions: 1. the direction of attentional focus can modify
the motor output and as a result, performance quality, 2. anxiety and perfectionism steer the
attention towards reinvestment and unnecessary supervision of the movements, 3. the
direction of the attentional focus used during practice and performance can be influenced by
pedagogical strategies.

The role of attentional focus in movement acquisition and performance is thoroughly
researched in sports psychology (for a comprehensive review, see Wulf, 2013). Repeated
experiments in various circumstances and tasks provided robust evidence of the superiority of
external focus of attention (the attention is directed to the goal or aim of the intended
movement) over internal focus of attention (the attention is directed within the body,
especially the body part performing the movement) (Masters, 2012; McNevin et al., 2003;
Wulf, 2013). Following this initiative, the phenomenon was examined in instrumental
learning as well (Duke et al., 2011; Mornell & Wulf, 2019; Williams, 2019) and it was
concluded that the external focus of attention enhances not only the execution of the

necessary movements but also musical expressivity.
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When it comes to the early stages of learning, however, the evidence supporting the
benefits of external focus has been inconclusive. Stambaugh (2017; 2019) compared internal
and external focus of attention conditions in novice wind and brass students and found no
conclusive evidence that external focus of attention enhances pitch accuracy or the evenness
of sound. In these studies, however, participants were instructed to focus on their fingers
under the internal focus condition which might not be appropriate in wind players as the
sound production largely happens in the embouchure. Nevertheless, the study raises the
question of whether an internal focus of attention would be beneficial before at least the
basics of the skillset are automatised. It is possible that due to other factors influencing the
early stages of motor learning, there is no straightforward answer: the age of the learner and
their metacognitive abilities (Masters et al., 2013), moreover, the individual’s motor ability
(Maxwell et al., 2017) can influence the learning process. Younger children naturally employ
a more external attentional focus while modelling and copying others” movements (Masters
et al., 2013); this way of explicit learning lacks metacognition, i.e., conscious planning. On
the other hand, young learners can be instructed to turn their focus towards their bodily
movements, and in those who have more aptitude for the task, this seems to enhance their
learning progress (Maxwell et al., 2017).

Viewing attentional focus as a binary concept (internal vs external) can also be a
boundary to deriving conclusions and developing pedagogical strategies to support
instrumental learners. Attentional focus can also be directed inwardly without being
preoccupied with performance-related fine motor movements. In fact, many somatic
strategies, such as Alexander Technique, Feldenkrais Method, and Body Mapping invite the
individual to pay attention to their various body parts as they are engaging with different
tasks and develop efficient movement habits by improving conscious embodied awareness;

these somatic methods are frequently used with musicians to enhance performance, and
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physical and mental well-being (Paparo, 2022; Salonen, 2018; Valentine et al., 2022).
Therefore, the difference between different types of body-oriented foci needs to be articulated
and separated in the vernacular and research: embodiment (increased interoception) is
associated with mindfulness (Khoury et al., 2017) and positive changes to affective states
(Weineck et al., 2020) while internal focus or reinvestment (placing the attention directly on
the body part which is performing the movement, e.g., the fingers or the embouchure) can
lead to increased tension and less efficient movement behaviour (Lohse et al., 2012,;
Marchant, 2011; Masters et al., 1993; Wulf, 2013). Additionally, focusing on the contact
points and interactions with the instrument can be beneficial in terms of performance: the
tactile sensations and resonance resulting from this type of focus of attention can lead to even
more efficient movements than an exclusive external focus of attention (Allingham et al.,
2021).

The literature presented thus far explored the impact of various attentional foci in
experimental settings where participants were instructed to direct their attention internally or
externally. In real-life settings, however, the individual’s attention is influenced by various
internal and external factors, such as personality traits, psychological states, conscious or
unconscious cognitive strategies, and situational stimuli. Sport psychology research also
examined the topic of internal focus in anxiety-provoking situations, such as competitions,
and concluded that under pressure, certain individuals tend to supervise their movements
during the execution of an already learned motor movement, i.e., “reinvest”, which can lead
to subpar performance (Masters & Maxwell, 2008; Masters et al., 2013), or even the sudden
breakdown of the skill, i.e., “choking” (Iwatsuki & Wright, 2016). In the models explaining
these phenomena, anxiety takes a central role (Mesagno & Beckmann, 2017), moreover,
Clarke et al. (2020) identified additional psychological traits which increase the susceptibility

to choking, such as self-consciousness, fear of negative evaluation, perfectionism, and
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perfectionistic self-preservation. Interestingly, when Oudejans et al. (2017) explored the
cognitive processes before episodes of choking in music performance, they found that non-
task-appropriate thoughts (worries about evaluation and other disturbing thoughts) were the
most common. Nevertheless, both types of foci (over-focusing on the small segments of the
task and engaging in negative thought processes) seem to steer the concentration away from
the external goal of the performance, resulting in poorer performance outcomes.

Extrapolating from this, the direction of the focus of attention plays a significant role
in movement acquisition and performance, and appropriately instructing students to direct
their attention during various performance tasks appears to be a useful tool for music
educators. There are no longitudinal studies about how these cognitive strategies can be
taught and their influence on the motor learning trajectory and performance; however,
evidence from S1 shows that certain types of attentional foci can be trained with specific
pedagogical strategies and frequent prompting. While in S1, a maladaptive strategy
(reinvestment and internal focus) was taught, it is possible that adaptive and supportive
attentional strategies can also be coached.

It seems necessary to have conscious motor control in the early stages of learning
(Stambough, 2017; 2019), maybe even when learning new material, but as the example of the
musicians in S1 and the rich literature exploring the impact of focus of attention in motor
performance show (Mornell & Wulf, 2019; Williams 2019; Wulf & Lewthwaite, 2016),
excessive internal focus is not beneficial. It might further the learning process to place the
attention on the tactile sensations resulting from the interactions with the instrument (e.g., the
point where the violin bow and strings meet) (Allingham et al., 2021) or broaden the
awareness within the body to increase interoception (Paparo, 2022). Moreover, prompting

students to keep an external focus of attention during performances can be helpful in terms of
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reducing anxiety, choking (Oudejans et al., 2017) and reinvestment (Wulf, 2013) and can

improve technical fluency and musical expressivity (Mornell and Wulf, 2019).

10. 5. Health awareness, biomechanics, and instrumental technique
The importance of the correct and healthy posture and an efficient and well-established
technique in instrumental playing cannot be overstated. There is a rich literature connecting
postural problems and inefficient playing mechanisms to performance-related pain and injury
(Blanco-Pifieiro et al., 2017; Chan & Ackermann, 2014; Steinmetz et al., 2010) and overuse
syndrome and various injuries were linked to the development of MFD as well (Altenmuller
et al., 2014). Studies in this dissertation (S1; S2; S3) provided some evidence that
instrumental teachers had a role in establishing negative health-related behaviours in their
students: they often dismissed or neglected their student’s physical complaints of pain and
discomfort and did not attend to the biomechanical quality of the instrumental technique.
These missed opportunities to protect their students’ physical health and promote positive
health behaviours led to lasting consequences. Considering that instrumental students are
most likely to turn to their principal instrumental teachers first for advice in case of
performance-related pain, injury, or discomfort (Williamon & Thomson, 2006) the teacher’s
responsibility in advocating positive attitudes towards health is significant (Norton, 2016).
Norton (2016) explored the role of instrumental teachers in promoting performance-
related health in the United Kingdom, starting with the teachers’ own beliefs and behaviours
related to the topic. They concluded that teachers’ health-promoting behaviours were
dependent on various factors, such as sex, the instrument played, and personal experiences
with performance-related health problems; however, the majority of the participants in this
research were interested in advocating playing-related health to their students, and many of

them were already taking steps to enhance their students’ physical well-being. Furthermore,
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these interests and actions were rooted in the belief that as teachers, they were at least
partially responsible for their students’ health. These positive findings seem to contradict the
experiences of the musicians in the studies (S1; S2; S3); however, it is important to note that
there might be a high variability between teachers’ attitudes towards health in general and the
additional influence of the institutions, learning cultures, and previous personal experiences
also need to be acknowledged.

Music teachers carry responsibility for developing a healthy instrumental technique,
i.e., a playing behaviour which is efficient and effective, in their students from a young age.
As participants in Waters (2020a) study noted, inefficiently learned technique was at the core
of their performance-related problems later in their studies when the amount of practice and
the demands placed on them increased. Similar issues have been reported by participants of
S1: many felt that certain aspects of their technique were always flawed which hindered them
throughout their instrumental studies. The notion of “healthy technique” is hard to capture
given the immense variations in instruments, schools and approaches, and the anthropometric
characteristics of the players themselves. However, there are some fundamental principles to
which all music teachers should adhere. A well-established and efficient instrumental
technique starts with the appropriate alignment of gross structures, such as the pelvis, the
torso and spine, the head, and the extremities (Blanco-Pifieiro et al., 2017).

Blanco-Pifieiro et al. (2015) collected the most common postural deficits of young
musicians, both with and without the instrument, and found that the overall posture was
defective in 70-73% of the participants. Slumped postures and backwards-tilted pelvic
attitudes when seated, and rigid postures and forward-tilted pelvic attitudes in standing
positions were typical. Head and shoulder alignment was also problematic: the majority of
the students projected these body parts forward. Given that most music teachers are much

more focused on the musical output rather than the movements the student uses to achieve
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them (Chan & Ackermann, 2014; Détari & Nilssen, 2022), these unhealthy postures often go
unnoticed and unchallenged, and as a result, most advanced music students play in
biomechanically incorrect positions (Blanco-Pifieiro et al., 2015). Therefore, it is important
that music teachers gain a basic anatomical understanding and incorporate it into their
teaching to develop a capacity to prevent performance-related injuries in their students. As
Hildebrandt & Nibling (2004) demonstrated, educating music teachers about how to
optimise their student’s playing postures led to a significant, positive effect on their
awareness regarding movement quality and alignment and enhanced the way they instructed
their students. This effect was also reported by the student-participants, who found that the
received instruction was more accurate and helpful after the intervention, and the teachers
also attended to their individual problems in a more helpful way (Hildebrandt & Nibling,
2004).

External sources, such as various somatic approaches can also support music students
to develop a healthy posture which supports their instrumental technique. One good example
is the Kovacs method which was established at the request of Zoltan Kodaly in 1959
(Pasztor, 2021), which primarily focuses on “musical work capacity” to enhance the physical
condition of musicians. The method consists of a series of somatic exercises, tailored to the
specific needs of musicians, which are performed in group settings, and warm-up and cool-
down routines which the musician is expected to incorporate into their daily practice. General
somatic methods, such as the Alexander Technique (Valentine et al., 2022), Body Mapping
(Salonen, 2018), and the Feldenkrais Method (Paparo, 2022) are also often tailored to the
needs of musicians and are more and more available for conservatoire-level students. Other
methods, such as Dispokinesis (Hildebrandt & Nibling; 2004) and Timani (Détari & Nilssen,
2022) were constructed specifically for musicians, based on the unique motor patterns and

postures required to play an instrument. In some institutions, these methods are built into the
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curriculum to make it more available for conservatoire-level students. The benefit of
including somatic methods and other health-promoting modules in educational programs is
that it raises awareness of the existing problems, informs, and provides resources for young
musicians. Unfortunately, these programs are primarily tailored to professional education,
and similar health-promoting initiatives are largely missing on a beginner level. Given that
the foundations of instrumental technique and associated postures are laid down at the
beginning of the studies, it would be crucial to include health promotion on these levels as
well.

Despite these efforts, and the increased awareness of musicians’ performance-related
issues, the number of injured musicians is still exceedingly high. According to a recent
review, 62-93% of professional musicians suffer from musculoskeletal complaints at some
point in their lives (Kok et al., 2016), and these problems are already prevalent in the
educational setting: Cruder et al. (2020) reported that 65% of the surveyed music student
population in Europe had painful musculoskeletal problems. Overuse syndrome and
musculoskeletal injuries put students at risk for developing MFD as well (Altenmdiller et al.,
2014); therefore, these numbers are alarming in terms of MFD prevention as well. Moreover,
problems appearing so early in the career are particularly worrisome, since it might be a
precursor to the rest of the musicians’ careers in terms of health and wellbeing. Perkins et al.
(2017) call for “radical scrutiny of the cultures of conservatoires” and an “assessment of how
these can be modified to best optimize students’ health and wellbeing” (p. 1).

They identified various enablers and barriers and it appears that the principal
instrumental teacher and the way they communicate the importance of performance-related
and general health is significant in terms of the health awareness of the students (Perkins et
al., 2017). The characteristics of the environment also have a significant impact on health-

related behaviour. Some participants in Perkins et al.’s (2017) study identified stress
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stemming from competitiveness, negative performance feedback, and workload as primary
barriers to optimal health. They also highlighted that performance-related injuries are still
stigmatised in the community, similarly to professional environments (Ackermann, 2017)
which leads to reluctance in communicating one’s issues. Tertiary music institutions have
been described as a highly stressful and isolating environment, further burdened by
authoritarian teaching styles and perfectionism (Demirbatir, 2015), which signals the
necessity of institutional changes. However, as Duffy (2013) articulates, change in the
traditional culture takes time and deliberate effort of institutional leaders as well as the
teachers themselves. The music students themselves can also be powerful allies in this
change: there is raising awareness of performance-related health among them, and various
studies have shown that young musicians participating in higher education are increasingly
open to learning more about how to protect their health during their studies (loannou &
Altenmauller, 2015; Perkins, 2013; Stanhope, 2018).

In summary, music educators and institutions are in a strong position to contribute to
preventative efforts regarding MFD and other performance-related problems (Norton, 2016).
Potential tools include introducing health-related programs into the curriculum, inviting
somatic teachers to educate students in body-oriented methods, and providing teachers with
workshops and educational materials about basic anatomic concepts. As seen in the studies in
this thesis, musicians who are affected by MFD were not provided with the appropriate
support in terms of their performance-related health and health in general, and they built their
health-related belief system based on their educational experiences. Thus, it is possible that
with the right level of support and available knowledge, at least some of the MFD cases can

be prevented.
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10. 6. Conclusions

While genetic predisposition and innate personality traits are at the core of developing MFD,
the role of the educational experience in aggravating or even inducing risk factors cannot be
overlooked. Music teachers, knowingly or unknowingly, teach much more than just
instrumental technique and musical expression; they also influence how the young musicians’
self-concepts, belief systems, self-efficacy, attentional focus, motivation, and practice
strategies develop, and all of these have a significant impact on the motor output. Moreover,
these early experiences are likely to inform the musician’s attitudes towards their practice,
performance, musicianship, and careers throughout their life.

In the past decades, both researchers and music educators are striving for a better
understanding of the process of instrumental learning and taking initiatives by establishing
health-promoting programs and raising awareness of performance-related problems with the
goal of creating a better educational environment and a healthier generation of young

musicians. It is imperative to continue these programs and in addition, to exploit the most

recent findings in the field of movement acquisition and performance.
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Chapter 11. Conclusions

11. 1. Future directions

The presented thesis is only a first, exploratory step towards a more holistic understanding of
MFD, both in terms of pathophysiology and treatment. It touched on many different topics,
all of which are worthy of a deeper, more detailed inquiry. The role of the psychosocial
environment in the development of the condition, especially the most influential social actors,
such as parents and music teachers, is one of these, previously not elucidated topics. There
are some very recent initiatives to explore the potential impact of rearing and childhood
experiences (Alpheis et al., 2022; Schneider et al., 2021); however, this thesis is the first to
examine the quality of the music education dystonic musicians received and its role in the
aetiology. Further research is needed to refine the concepts and frameworks presented here
and to develop and validate appropriate measurement tools to quantify them.

Viewing the onset of the MFD as an endpoint of a long deterioration in terms of
psychological states and behaviours and researching the developmental trajectory of the
condition could significantly further the field. Understanding the deeper reasons behind the
cognition, emotions, and actions of musicians with MFD would contribute to our
understanding and it could also generate a more compassionate and empathetic perception of
these individuals. To reach this goal, it would be useful to exploit various frameworks and
theories from social sciences and developmental psychology and lead interdisciplinary
research into the belief systems, self-concepts, history, and behaviours of musicians with the
disorder. Furthering this research would also aid the development of a more holistic treatment
strategy and could identify therapeutic approaches which are appropriate to support these
musicians.

Enhancing the currently available treatment strategies is imperative due to the low

success rates. As the findings of this thesis show, in many practices, a wide variety of tools
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are used to address the musicians’ non-motor problems; however, there is no available
research that documents or assesses the efficiency of these strategies. There are many
musician-coaches with rich personal and teaching experience leading successful studios, but
their expertise is largely neglected in the literature. Probing these rehabilitation processes
could potentially enhance all types of behavioural therapies led by researchers and medical
professionals. To have a broader, more holistic understanding, and to build a more reliable
framework for treating MFD, it would be important to include everyone who is furthering the
understanding of MFD and refining the therapeutic approaches to treat the disorder.

The thesis also presented ideas about preventative strategies. These were mostly
centred around building a physically and mentally healthy environment for musicians to learn
in but raising awareness could also be an important point in this discussion. Many musicians
with the disorder have no understanding of what is happening to them; thus, they cannot
access potential support. I would argue that at least college-level teachers should have some
concept of the existence of MFD to support student-musicians and understand how the
development of a healthy technique and constructing an appropriate learning space can serve
as protective factors against the condition.

It might not be possible to completely eradicate the disorder, but I believe that with
the right research and practice, it is possible to significantly reduce the number of cases

among the musicians of the next generation.

11. 2. Final remarks
This thesis provided a new, holistic model of MFD, built based on Engel’s (1977)
biopsychosocial model and by employing systems thinking (Ahn et al., 2006a). The

epistemological and methodological approaches chosen for this research placed the musician
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as a person in the centre of the focus rather than the symptoms and their neurological and
genetic origins.

MFD, alongside other task-specific dystonias, have remained unexplained and
unresolved in the past centuries. Abandoning past theories, such as the reductionist, positivist
model of the condition and taking a more holistic approach might lead us to a deeper
understanding of the disorder and the musicians suffering from it, and inspire better, more
effective treatment approaches, and potent preventative strategies. To reach this goal, an
interdisciplinary effort is necessary, using the expertise of neurologists, physiotherapists,

psychologists, music educators and coaches, and the musicians with the disorder themselves.

237



References

Aalbers, S., Fusar-Poli, L., Freeman, R. E., Spreen, M., Ket, J. C., Vink, A. C., Maratos, A.,
Crawford, M., Chen, X-J., & Gold, C. (2017). Music therapy for
depression. Cochrane Database of Systematic Reviews, 11, Art. No.: CD004517.
https://doi.org/10.1002/14651858.CD004517.pub3

Ackermann, B. J. (2017). The sickness of stigmas. Medical Problems of Performing Artists,
32, 183-184. https://doi.org/10.21091/mppa.2017.3033

Ackermann B., & Altenmdiller, E. (2021). The development and use of an anatomy-based
retraining program (MusAARP) to assess and treat focal hand dystonia in
musicians - A pilot study. Journal of Hand Therapy: Official Journal of the
American Society of Hand Therapists, 34(2), 309-314.
DOI: 10.1016/j.jht.2021.05.007

Ackermann, B., Driscoll, T., & Kenny, D. T. (2012). Musculoskeletal pain and injury in
professional orchestral musicians in Australia. Medical Problems of Performing
Artists, 27, 181-187. doi: 10.21091/mppa.2012.4034

Adler, R. H. (2009). Engel's biopsychosocial model is still relevant today. Journal of
Psychosomatic Research, 67(6), 607-611.
https://doi.org/10.1016/j.jpsychores.2009.08.008

Adler, P. A., & Adler, P. (1987). Membership roles in field research. Thousand Oaks, CA:
Sage.

Ahn, A. C., Tewari, M., Poon, C. S., & Phillips, R. S. (2006a). The limits of reductionism in
medicine: could systems biology offer an alternative? PLoS Medicine, 3(6), e208.

10.1371/journal.pmed.0030208

238


https://doi.org/10.1002/14651858.CD004517.pub3
https://doi.org/10.21091/mppa.2017.3033
http://doi.org/10.1016/j.jht.2021.05.007
https://doi.org/10.1016/j.jpsychores.2009.08.008

Ahn, A. C., Tewari, M., Poon, C. S., & Phillips, R. S. (2006b). The clinical applications of a
systems approach. PLoS Medicine, 3(7), e209.
https://doi.org/10.1371/journal.pmed.0030209

Akamine, R. T., Hirotsu, C., Andersen, M. L., & Tufik, S. (2015). Musicians and Dystonia: Is
sleep part of the problem? Medical Problems of Performing Artists, 30(2), 117.
DOI: 10.21091/mppa.2015.2021

Akel, S., & Duger, T. (2007). Psychosocial risk factors of musicians in Turkey. Medical
Problems of Performing Artists, 22(4), 147-152.
https://doi.org/10.21091/mppa.2007.4032

Albanese, A. (2017). How many dystonias? Clinical evidence. Frontiers in Neurology, 8, 18.
https://doi.org/10.3389/fneur.2017.00018

Albanese, A., Bathia, K., Bressman, S., DeLong, M. R., Fahn, S., Fung, V. C. S., Hallett, M.,
Jankovic, J., Jinnah, H. A., Klein, Ch., Lang, A. E., Mink, J. W., & Teller, J. K.
(2013). Phenomenology and classification of dystonia: a consensus update.
Movement Disorders, 28(7), 863-873. https://doi.org/10.1002/mds.25475

Alcalde-Rubio, L., Hernandez-Aguado, 1., Parker, L. A., Bueno-Vergara, E., & Chilet-Rosell,
E. (2020). Gender disparities in clinical practice: are there any solutions? Scoping
review of interventions to overcome or reduce gender bias in clinical
practice. International Journal for Equity in Health, 19(1), 1-8.
https://doi.org/10.1186/s12939-020-01283-4

Allingham, E., Burger, B., & Woéllner, C. (2021). Motor performance in violin bowing:
Effects of attentional focus on acoustical, physiological and physical parameters of
a sound-producing action. Journal of New Music Research, 50(5), 428-446.

https://doi.org/10.1080/09298215.2021.1978506

239


https://doi.org/10.1371/journal.pmed.0030209
https://doi.org/10.21091/mppa.2015.2021
https://doi.org/10.21091/mppa.2007.4032
https://doi.org/10.3389/fneur.2017.00018
https://doi.org/10.1002/mds.25475
https://doi.org/10.1186/s12939-020-01283-4
https://doi.org/10.1080/09298215.2021.1978506

Allmendinger, J., & Hackman, J. R. (1995). The more, the better? A four-nation study of the
inclusion of women in symphony orchestras. Social Forces, 74(2), 423-460.
https://doi.org/10.1093/sf/74.2.423

Allsop, L., & Ackland, T. (2010). The prevalence of playing-related musculoskeletal
disorders in relation to piano players' playing techniques and practising
strategies. Music Performance Research, 3(1), 61-88. ISSN 1755-9219

Alpheis, S., Altenmdiller, E., & Scholz, D. S. (2022). Influence of Adverse Childhood
Experiences and perfectionism on Musician’s Dystonia: A case control
study. Tremor and Other Hyperkinetic Movements, 12(1).

DOI: http://doi.org/10.5334/tohm.687

Alt, D. (2015). Assessing the contribution of a constructivist learning environment to
academic self-efficacy in higher education. Learning Environments
Research, 18(1), 47-67. https://doi.org/10.1007/s10984-015-9174-5

Altenmiiller, E. (2003). Focal dystonia: advances in brain imaging and understanding of fine
motor control in musicians. Hand Clinics, 19, 523-538.
https://doi.org/10.1016/S0749-0712(03)00043-X

Altenmiiller, E. (2006). The end of the song? Robert Schumann’s focal dystonia. In E.
Altenmuller, M. Wiesendanger, & J. Kesselring (Eds.), Music, motor control and
the brain (pp. 251-263). New York: Oxford University Press

Altenmdiller, E. (2021). Thirty years of treating musicians with dystonia: Light at the end of
the tunnel. [Conference presentation] PAMA 2021 Annual Symposium, New York,
United States

Altenmuller, E., & Gruhn, W. (2002). Brain mechanisms. In R. Parncutt, & G. E. McPherson
(Eds.), The science and psychology of music performance (pp. 63-82). Oxford

University Press, New York

240


https://doi.org/10.1093/sf/74.2.423
http://doi.org/10.5334/tohm.687
https://doi.org/10.1007/s10984-015-9174-5
https://doi.org/10.1016/S0749-0712(03)00043-X

Altenmiiller E., Ioannou C. L., & Lee, A. (2015). Apollo’s curse: neurological causes of
motor impairments impairments in musicians. Progress in Brain Research, 217,
89-106. https://doi.org/10.1016/bs.pbr.2014.11.022

Altenmdiller, E., loannou, C. I., Raab, M., & Lobinger, B. (2014). Apollo’s curse—causes
and cures of motor failures in musicians: a proposal for a new classification. In M.
F. Levin (Ed.), Progress in Motor Control (pp. 161-178). Springer, New York
http://dx.doi.org/10.1007/978-1-4939-1338-1_11

Altenmuller, E., & Jabusch, H-Ch. (2009). Focal hand dystonia in musicians:
phenomenology, etiology, and psychological trigger factors. Journal of Hand
Therapy, 22, 144-155. https://doi.org/10.1016/j.jht.2008.11.007

Altenmuller, E., & Jabusch, H-Ch. (2010). Focal dystonia in musicians: phenomenology,
pathophysiology, triggering factors, and treatment. Medical Problems of
Performing Artists, 25(1), 3-9. https://doi.org/10.21091/mppa.2010.1002

Altenmiiller, E., & McPherson, G. E. (2007). Motor learning and instrumental training. In:
W. Gruhn & F. Raucher (Eds.), Neurosciences in music pedagogy (pp. 121-142).
Nova Science Publishers Inc. New York

Atkins, R. (2017). Effects of focus of attention on tone production in trained singers. Journal
of Research in Music Education, 64(4), 421-434.
https://doi.org/10.1177/0022429416 673842

Avila, L. T. G., Chiciacowsky, S., Wulf, G., & Lewthwaite, R. (2012). Positive social-
comparative feedback enhances motor learning in children. Psychology of Sport
and Exercise, 13(6), 849-853. https://doi.org/10.1016/j.psychsport.2012.07.001

Baadjou, V. A. E. (2018). Musculoskeletal complaints in musicians: Epidemiology,
Phenomenology, and Prevention. [Doctoral dissertation, Maastricht University]

Maastricht University https://doi.org/10.26481/dis.20180201vb

241


https://doi.org/10.1016/bs.pbr.2014.11.022
applewebdata://C15D1E80-FD86-40DC-A4C8-D8378E5E8940/%22
https://doi.org/10.1016/j.jht.2008.11.007%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
https://doi.org/10.21091/mppa.2010.1002
https://doi.org/10.1016/j.psychsport.2012.07.001%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier

Baadjou, V. A. E., van Eijsden-Besseling, M. D. F., Verbunt, J. A. M. C. F., de Bie, R. A,
Geers, R. P. J., Smeets, R. J. E. M., & Seelen, H. A. M. (2017). Playing the
clarinet: influence of body posture on muscle activity and sound quality. Medical
Problems of Performing Artists, 32, 125-131. doi: 10.21091/mppa.2017.3021

Baker, M. G., Kale, R., & Menken, M. (2002). The wall between neurology and psychiatry:
Advances in neuroscience indicate it's time to tear it down. BMJ, 324(7352), 1468-
1469. https://doi.org/10.1136/bmj.324.7352.1468

Badami, R., VaezMousavi, M., Wulf, G., & Namazizadeh, M. (2012). Feedback about more
accurate versus less accurate trials: Differential effects on self-confidence and
activation. Research Quarterly for Exercise and Sport, 83, 196-203.
https://doi.org/10.1080/02701367.2012.10599850

Bamberger, J. (1982) Growing-up prodigies: the mid-life crisis. In D. H. Feldman (Ed.),
Developmental Approaches to Giftedness (pp. 388-413). San Francisco: Jossey-
Bass.

Bandura, A. (1997). Self-efficacy: The exercise of control. New York, NY: Freeman.

Bartholomew, D. (1993). Effective Strategies for Praising Students. Music Educators
Journal, 80(3), 40-43. https://doi.org/10.2307/3398674

Baur, V., Jabusch, H-Ch., & Altenmller, E. (2011). Behavioural factors influence the
phenotype of musician’s dystonia. Movement Disorders, 26, 1780-1781.
https://doi.org/10.1002/mds.23654

Bennett, J. E. (2015). The psychology of the yips and lost movement syndrome in sport.
[Doctoral dissertation, Sheffield Hallam University] Retrieved from ProQuest LLC,
Accession No. 10701273. https://www.proquest.com/dissertations-theses/psychology-
yips-lost-move-syndrome-sport/docview/1969990017/se-2?accountid=15181

[Doctoral dissertation] Retrieved from ProQuest LLC (Accession No. 10701273.)

242


https://doi.org/10.1136/bmj.324.7352.1468
https://doi.org/10.2307%2F3398674
https://doi.org/10.1002/mds.23654

Bennett, J., Rotherham, M., Hays, K., Olusoga, P., & Maynard, I. (2016). Yips and Lost
Move Syndrome: assessing impact and exploring levels of perfectionism,
rumination, and reinvestment. Sport and Exercise Psychology Review, 12(1).
http://shura.shu.ac.uk/id/eprint/10843

Ben-Shlomo, Y., Camfield, L., & Warner, T. (2002). What are the determinants of quality of
life in people with cervical dystonia? Journal of Neurosurgery and Psychiatry,
72(5), 608-614. http://dx.doi.org/10.1136/jnnp.72.5.608

Berman, B. D., Junker, J., Shelton, E., Sillau, S. H., Jinnah, H. A., Perlmutter, J. S., Espay, A.
J., Jankovic, J., Vidailhet, M., Bonnet, C., Ondo, W., Malaty, I. A., Rodrigez, R.,
McDonald, W. M., Marsh, L., Zurowski, M., Baumer, T., & Briiggemann, N.
(2017). Psychiatric associations of adult-onset focal dystonia phenotypes. Journal
of Neurology, Neurosurgery & Psychiatry, 88(7), 595-602.

Berque, P., Gray, H., Harkness, C., & McFadyen, A. (2010). A combination of constraint induced
therapy and motor control retraining in the treatment of focal hand dystonia in
musicians. Medical Problems of Performing Artists, 25(4), 149-161.
https://doi.org/10.21091/mppa.2010.4032

Berque, P., Gray, H., Harkness, C., & McFadyen, A. (2013). A combination of constraint
induced therapy and motor control retraining in the treatment of focal hand
dystonia in musicians. Medical Problems of Performing Artists, 25(4), 149-153.
https://doi.org/10.21091/mppa.2010.4032

Berque, P., Gray, H., & McFadyen, A. (2016). Playing-related musculoskeletal problems
among professional orchestra musicians in Scotland: a prevalence study using a
validated instrument, the musculoskeletal pain intensity and interference
questionnaire for musicians (MP11QM). Medical Problems of Performing Artists,

31, 78-86. http://dx.doi.org/10.21091/mppa.2016.2015

243


http://shura.shu.ac.uk/id/eprint/10843
http://dx.doi.org/10.1136/jnnp.72.5.608
https://doi.org/10.21091/mppa.2010.4032

Biesta, G. (2010). Pragmatism and philosophical foundations of mixed methods research. In
A. Tashakkori & Ch.Teddlie (Eds.), SAGE Handbook of Mixed Methods in Social
& Behavioural Research (2" edition, pp.95-118). SAGE Handbooks

Bird, H. A. (2013). Overuse syndrome in musicians. Clinical rheumatology, 32(4), 475-479.
https://doi.org/10.1007/s10067-013-2198-2

Blackwell, J. (2022). “Mistakes are just information”: A case study of a highly successful
violin pedagogue. International Journal of Music Education, 40(1), 78-89.
https://doi.org/10.1177/02557614211025770

Blanco-Pifieiro, P., Diaz-Pereira, M. P., & Martinez, A. (2015). Common postural defects
among music students. Journal of Bodywork and Movement Therapies, 19(3), 565-
572. https://doi.org/10.1016/j.jbmt.2015.04.005

Blanco-Pifieiro, P., Diaz-Pereira, M. P., & Martinez, A. (2017). Musicians, postural quality
and musculoskeletal health: A literature's review. Journal of Bodywork and
Movement Therapies, 21(1), 157-172. https://doi.org/10.1016/j.jomt.2016.06.018

Brandfonbrener, A. G. (1991). Performing arts medicine: an evolving specialty. Music
Educators Journal, 77(5), 37-41. https://doi.org/10.2307/3397861

Brandfonbrener, A. G. (1995). Musicians with focal dystonia: a report of 58 cases seen
during a ten-year period at a performing arts medicine clinic. Medical Problems of
Performing Artists, 10, 121-127. ISSN: 1087-3309

Brannick, T., & Coghlan, D. (2007). In defence of being “native”: The case of insider
academic research. Organizational Research Methods, 10(1), 59-74. DOI:
10.1177/1094428106289253

Brinkmann, S., & Kvale, S. (2018). Analyzing interviews. In: S. Brinkmann, & S. Kvale, Doing

interviews (pp. 115-38). 2nd ed. London: SAGE Publications Ltd.

244


https://doi.org/10.1007/s10067-013-2198-2
https://doi.org/10.1177%2F02557614211025770
https://doi.org/10.1016/j.jbmt.2015.04.005
https://doi.org/10.1016/j.jbmt.2016.06.018
https://doi.org/10.2307%2F3397861

British Psychological Society. (2021). BPS Code of human research ethics.
https://www.bps.org.uk/news-and-policy/bps-code-human-research-ethics
Broekman, B. F. P., OIff, M., & Boer, F. (2007). The genetic background to PTSD.
Neuroscience and Biobehavioural Reviews, 31, 348-362.
https://doi.org/10.1016/j.neubiorev.2006.10.001
Bonde, L. O., Juel, K., & Ekholm, O. (2018). Associations between music and health-related
outcomes in adult non-musicians, amateur musicians and professional musicians—
Results from a nationwide Danish study. Nordic Journal of Music Therapy, 27(4),
262-282. https://doi.org/10.1080/08098131.2018.1439086
Boucher, H., & Ryan, C. A. (2011). Performance stress and the very young musician. Journal
of Research in Music Education, 58(4), 329-345. DOI:10.1177/0022429410386965
Burwell, K. (2017). Feeling and thinking about studio practices: Exploring dissonance in
semi-structured interviews with students in higher education music. British Journal
of Music Education, 34(2), 189-202. https://doi.org/10.1017/S0265051716000474
Butler, K., Sadnicka, A., Freeman, J., Meppelink, A. M., Parees, I., Marsden, J., & Edwards,
M. J. (2018). Sensory—motor rehabilitation therapy for task-specific focal hand
dystonia: A feasibility study. Hand Therapy, 23(2), 53-63.
https://doi.org/10.1177/1758998318764219
Byl, N. N. (2006). Aberrant learning in individuals who perform repetitive skilled hand
movements: Focal hand dystonia - Part 1. Journal of Bodywork and Movement
Therapies, 10(3), 227-247. https://doi.org/10.1016/j.jomt.2005.12.001
Byl, N. N. (2007). Learning-based animal models: task-specific focal hand dystonia. ILAR
Journal, 48(4), 411-431. https://doi.org/10.1093/ilar.48.4.411
Byl, N. N, Archer, E. S., & McKenzie, A. (2009). Focal hand dystonia: effectiveness of a

home program of fitness and learning-based sensorimotor and memory training.

245


https://doi.org/10.1016/j.neubiorev.2006.10.001
https://doi.org/10.1080/08098131.2018.1439086
https://doi.org/10.1017/S0265051716000474
https://doi.org/10.1177%2F1758998318764219
https://doi.org/10.1016/j.jbmt.2005.12.001
https://doi.org/10.1093/ilar.48.4.411

Journal of Hand Therapy, 22(2), 183-198.
https://doi.org/10.1016/j.jht.2008.12.003

Byl, N. N, McKenzie, A., & Nagarajan, S. S. (2000). Differences in somatosensory hand
organization in a healthy flutist and a flutist with focal hand dystonia: a case report.
Journal of Hand Therapy, 13, 302—-309. https://doi.org/10.1016/S0894-
1130(00)80022-8

Byl, N., Merzenich, M., & Jenkins, W. (1996). A primate genesis model for focal dystonia
and repetitive strain injury: learning-induced dedifferentiation of the representation
of the hand in the primary somatosensory cortex in adult monkeys. Neurology, 47,
508-520. DOI: https://doi.org/10.1212/WNL.47.2.508

Byl, N. N., Nagarajan, S., & McKenzie, A. L. (2003). Effect of sensory discrimination
training on structure and function in patients with focal hand dystonia: a case
series. Archives of Physical Medicine and Rehabilitation, 84, 1505-1514.
https://doi.org/10.1016/S0003-9993(03)00276-4

Candia, V., Elbert, T., Altenmiller, E., Rau, H., Schéfer, T., & Taub, E. (1999). Constraint-
induced movement therapy for focal hand dystonia in musicians. The
Lancet, 353(9146), 42. https://doi.org/10.1016/S0140-6736(05)74865-0

Candia, V., Rosset-Llobet, J., Elbert, T., & Pascual-Leone, A. (2005). Changing the brain
through therapy for musicians' hand dystonia. Annals New York Academy of
Sciences, 1060(1), 335-342. https://doi.org/10.1196/annals.1360.028

Candia, V., Schafer, T., Taub, E., Rau, H., Altenmiiller, E., Rockstroh, B., & Elbert, T.
(2002). Sensory motor retuning: a behavioral treatment for focal hand dystonia of
pianists and guitarists. Archives of Physical Medicine and Rehabilitation, 83(10),

1342-1348. https://doi.org/10.1053/apmr.2002.35094

246


https://doi.org/10.1016/j.jht.2008.12.003
https://doi.org/10.1016/S0894-1130(00)80022-8
https://doi.org/10.1016/S0894-1130(00)80022-8
https://doi.org/10.1016/S0003-9993(03)00276-4
https://doi.org/10.1016/S0140-6736(05)74865-0
https://doi.org/10.1196/annals.1360.028
https://doi.org/10.1053/apmr.2002.35094

Candia, V., Wienbruch, Ch., Elbert, T., Rockstroh, B., & Ray, W. (2003). Effective
behavioural treatment of focal hand dystonia in musicians alters somatosensory
cortical organization. Proceedings of the National Academy of Sciences of the
United States of America, 100(13), 7942-7946.
https://doi.org/10.1073/pnas.1231193100

Carey, G., Draper, P., Lebler, D., & McWilliam, E. (2006). Learning and unlearning: New
challenges for teaching in Conservatoires. Australian Journal of Music Education,
1, 25-31. ISSN: 0004-9484

Carey, G., & Grant, C. (2015). Teacher and student perspectives on one-to-one pedagogy:
Practices and possibilities. British Journal of Music Education, 32(1), 5-

22. https://doi.org/10.1017/S0265051714000084

Carey, G., Harrison, S., & Dwyer, R. (2017). Encouraging reflective practice in conservatoire
students: A pathway to autonomous learning? Music Education Research, 19(1),
99-110. https://doi.org/10.1080/14613808.2016.1238060

Carlson, E. B., Smith, S. R., Palmieri, P. A., Dalenberg, C., Ruzek, J. I., Kimerling, R.,
Burling, & Spain, D. A. (2011). Development and validation of a brief self-report
measure of trauma exposure: The Trauma History Screen. Psychological
Assessment, 23, 463-477. https://doi.org/10.1037/a0022294

Carver, C. S., Scheier, M. F., & Wientraub, J. K. (1989). Assessing Coping Strategies: A
Theoretically Based Approach. Journal of Personality and Social Psychology,
56(2), 268-283. https://doi.org/10.1037/0022-3514.56.2.267

Chamagne, P. (2003). Functional dystonia in musicians: rehabilitation. Hand Clinic, 19, 309-

316. https://doi.org/10.1016/S0749-0712(03)00025-8

247


https://doi.org/10.1073/pnas.1231193100
https://doi.org/10.1017/S0265051714000084
https://doi.org/10.1080/14613808.2016.1238060
https://psycnet.apa.org/doi/10.1037/a0022294%22%20%5Ct%20%22_blank
https://doi.org/10.1037/0022-3514.56.2.267
https://doi.org/10.1016/S0749-0712(03)00025-8

Chan, C., & Ackermann, B. J. (2014). Evidence-informed physical therapy management of
performance-related musculoskeletal disorders in musicians. Frontiers in
Psychology, 5, 706. https://doi.org/10.3389/fpsyg.2014.00706

Chanan, M. (1995). Repeated takes: A short history of recording and its effects on music.
London: Verso Publications

Chang, C. F. F., & Frucht, S. J. (2013). Motor and sensory dysfunction in musician's
dystonia. Current Neuropharmacology, 11(1), 41-47.
doi: 10.2174/157015913804999531

Charmaz, K. (2006). Constructing grounded theory: A practical guide through qualitative
analysis. London: SAGE Publications

Charon, R., & Montello, M. (2002). Stories matter: The role of narrative in medical ethics.
Routledge, New York

Chelkowska-Zacharewicz, M. E., & Baran, L. (2021, October). Usability of the psychological
flexibility model in working with musicians. [Poster presentation] International
Symposium in Performance Science, Montreal.

Chen, L. P., Murad, M. H., Paras, M. L., Colbenson, K. M., Sattler, A. L., Goranson, E. N.,
Elamin, M. B., Seem, R. J., Shinozaki, G., Prokop, L. J., & Zirakzadeh, A. (2010).
Sexual abuse and lifetime diagnosis of psychiatric disorders: systematic review and
meta-analysis. Mayo Clinic Proceedings, 85(7), 618-629.
https://doi.org/10.4065/mcp.2009.0583

Chiles, R. (2022). The Focal Dystonia cure. Attuned Press, London

Chiviacowsky, S., Wulf, G., & Lewthwaite, R. (2012). Self-controlled learning: The
importance of protecting perceptions of competence. Frontiers in Psychology, 3,

458. doi:10.3389/fpsyg.2012.00458_

248


https://doi.org/10.3389/fpsyg.2014.00706
https://doi.org/10.2174%2F157015913804999531
https://doi.org/10.4065/mcp.2009.0583

Chitkara, A., Meyer, T. & Keindar, A., & Blitzer, A. (2006). Singer’s dystonia: first report of
a variant of spasmodic dysphonia. Annals of Otology, Rhinology & Laryngology,
115(2), 89-92. https://doi.org/10.1177/000348940611500201

Cho, J. H., & Hallett, M. (2016). Non-invasive brain stimulation for treatment of focal hand
dystonia: update and future direction. Journal of Movement Disorders, 9(2), 55-62.
doi: 10.14802/jmd.16014

Chong, J., Lynden, M., Harvey, D., & Peebles, M. (1989). Occupational health problems of
musicians. Canadian Family Physician, 35, 2341-2348. PMID: 21248930; PMCID:
PMC2280293.

Chopyk, T. L. (2021). Successful Retraining After Musician's Dystonia [Doctoral
dissertation, Indiana University] Accessed from:
https://scholarworks.iu.edu/dspace/bitstream/handle/2022/26405/Chopyk,%20Timo
thy%20Logan%20(DM%20Trombone).pdf?sequence=1

Clarke, P., Sheffield, D., & Akehurst, S. (2020). Personality predictors of yips and choking
susceptibility. Frontiers in Psychology, 10, 2784.
https://doi.org/10.3389/fpsyg.2019.02784

Classen, J. (2003). Focal hand dystonia — A disorder of neuroplasticity? Brain, 126(12),
2571-2572. https://doi.org/10.1093/brain/awg290

Cogdill, S. H. (2015). Applying research in motivation and learning to music education:
What the experts say. Update: Applications of Research in Music Education, 33(2),
49-57. https://doi.org/10.1177/8755123314547909

Conte, A., Berardelli, 1., Ferrazzano, G., Pasquini, M., Berardelli, A., & Fabbrini, G. (2016).
Non-motor symptoms in patients with adult-onset focal dystonia: sensory and
psychiatric disturbances. Parkinsonism & Related Disorders, 22, S111-S114.

https://doi.org/10.1016/j.parkreldis.2015.09.001

249


https://doi.org/10.1177%2F000348940611500201
https://dx.doi.org/10.14802/jmd.16014%22%20%5Ct%20%22_blank
https://scholarworks.iu.edu/dspace/bitstream/handle/2022/26405/Chopyk,%20Timothy%20Logan%20(DM%20Trombone).pdf?sequence=1
https://scholarworks.iu.edu/dspace/bitstream/handle/2022/26405/Chopyk,%20Timothy%20Logan%20(DM%20Trombone).pdf?sequence=1
https://doi.org/10.3389/fpsyg.2019.02784
https://doi.org/10.1093/brain/awg290
https://doi.org/10.1177%2F8755123314547909
https://doi.org/10.1016/j.parkreldis.2015.09.001

Conti, A. M., Pullman, S., & Frucht, S. J. (2008). The hand that has forgotten its cunning-
Lessons from musicians’ hand dystonia. Movement Disorders, 23(10), 1398-1406.
https://doi.org/10.1002/mds.21976

Creasey, G., Jarvis, P., & Gadke, D. (2009). Student attachment stances, instructor
immediacy, and student—instructor relationships as predictors of achievement
expectancies in college students. Journal of College Student Development, 50(4),
353-372. DOI: 10.1353/csd.0.0082

Creasy, G., Jarvis, P., & Knapcik, E. (2009). A Measure to Assess Student-Instructor
Relationships. International Journal of Scholarship of Teaching & Learning, 3(2),
Avrticle 14. https://doi.org/10.20429/ijsotl.2009.030214

Creech, A., & Hallam, S. (2003). Parent—teacher—pupil interactions in instrumental music
tuition: a literature review. British Journal of Music Education, 20(1), 29-44.
d0i:10.1017/S0265051702005272

Creech, A., Papageorgi, |., Duffy, C., Morton, F., Haddon, E., Potter, J., de Bezenac, Ch.,
Whyton, T., Himonides, E., & Welch, G. (2008). From music student to
professional: The process of transition. British Journal of Music Education, 25(3),
315-331. https://doi.org/10.1017/S0265051708008127

Creswell, J. (2003). Research design: Qualitative, quantitative and mixed methods
approaches (2nd ed.). Thousand Oaks CA: SAGE.

Cruder, C., Barbero, M., Koufaki, P., Soldinin, E., & Gleeson. (2020). Prevalence and
associated factors of playing-related musculoskeletal disorders among music
students in Europe. Baseline findings from the Risk of Music Students (RISMUS)
longitudinal multicentre study. Plos One, 15(12).

https://doi.org/10.1371/journal.pone.0242660

250


https://doi.org/10.1002/mds.21976
https://doi.org/10.1353/csd.0.0082
https://doi.org/10.1371/journal.pone.0242660

Cohen, L. G., Hallett, M., Geller, B. D., & Hochberg, F. (1989). Treatment of focal dystonias
of the hand with botulinum toxin injections. Journal of Neurology, Neurosurgery,
and Psychiatry, 52, 355-363. http://dx.doi.org/10.1136/jnnp.52.3.355

Cohrs, S., Rasch, T., Altmeyer, S., Kinkelbur, J., Kostanecka, T., Rothenberger, A., Ruther,
E., & Hajak, G. (2001). Decreased sleep quality and increased sleep related
movements in patients with Tourette’s syndrome. Journal of Neology,
Neurosurgery and Psychiatry, 70(2), 192-197.
http://dx.doi.org/10.1136/jnnp.70.2.192

Cole, R. A, Cohen, L. G., & Hallet, M. (1991). Treatment of musician’s cramp with
botulinum toxin. Medical Problems of Performing Artists, 6, 137-143.

Crisp, A. H., & Moldofsky, H. (1965). A psychosomatic study of writer’s cramp. The British
Journal of Psychiatry, 111(478), 841-858.

Damian, L. E., Stoeber, J., Negru, O., & Baban, A. (2013). On the development of
perfectionism in adolescence: Perceived parental expectations predict longitudinal
increases in socially prescribed perfectionism. Personal and Individual Differences,
55, 688-693. https://doi.org/10.1016/j.paid.2013.05.021

Davidson, J. H., Sloboda, J. A., & Howe, M. J. A. (1995/1996, Winter). The role of parents
and teachers in the success and failure of instrumental learners. Bulletin of the
Council for Research in Music Education, 127, Special Issue: The 15» ISME
International Research Seminar, 40-44.

Day, M. C., Thatcher, J., Greenlees, I., & Woods, B. (2006). The causes of and psychological
responses to lost move syndrome in national level trampolinists. Journal of Applied

Sport Psychology, 18(2), 151-166.https://doi.org/10.1080/10413200600653782

251


http://dx.doi.org/10.1136/jnnp.52.3.355
http://dx.doi.org/10.1136/jnnp.70.2.192%22%20%5Ct%20%22_new
https://doi.org/10.1016/j.paid.2013.05.021
https://doi.org/10.1080/10413200600653782

De Bellis, M. D., & Zisk, A. (2014). The biological effects of childhood trauma. Child and
Adolescent Psychiatric Clinics, 23(2), 185-222.
https://doi.org/10.1016/j.chc.2014.01.002

Deikman, A. J. (1969). Deautomatization and the mystic experience. In C. T. Tart (Ed.),
Altered States of Consciousness. New York: Wiley.

Delfrati, C. (2021). Musical Education in Italy: Organization, Achievements, and
Problems. Visions of Research in Music Education, 16(1), 39. Available at:
https://opencommons.uconn.edu/vrme/vol16/iss1/40

Demirbatir, R. E. (2015). Relationships between psychological well-being, happiness, and
educational satisfaction in a group of university music students. Educational
Research and Review, 10, 2198-2206. doi: 10.5897/ERR2015.2375

Denscombe, M. (2008). Communities of practice: A research paradigm for the mixed
methods approach. Journal of Mixed Methods Research, 2(3), 270-283.
https://doi.org/10.1177/1558689808316807

Détari A. (2018) An investigation of the psychological background of Musician’s Focal
Dystonia sufferers and its possible contribution to the onset of the symptoms: A
grounded theory study. [Master’s thesis, Royal College of Music, London]

Détari, A., & Egermann, H. (2022). Towards a holistic understanding of Musician's Focal
Dystonia: Educational factors and mistake rumination contribute to the risk of
developing the disorder. Frontiers in Psychology, Article 834012 doi:
10.3389/fpsyg.2022.882966

Détéri, A. & Egermann, H. (Forthcoming). Musicians Focal Dystonia: The Practitioner’s
Perspective on Psychological, Psychosocial, and Behavioural Risk Factors and

Non-motor Symptoms, Medical Problems of Performing Artists

252


https://doi.org/10.1016/j.chc.2014.01.002
https://doi.org/10.1177%2F1558689808316807

Détéri, A., Egermann, H., Bjerkeset, O., & Vaag, J. (2020). Psychosocial work environment
among musicians and in the general workforce in Norway. Frontiers in
Psychology, 1315. https://doi.org/10.3389/fpsyg.2020.01315

Détari, A., Egermann, H., & Clark, T. (2022). Musician’s Focal Dystonia: A mere
neurological disorder? The role of non-organic factors in the onset of Musician’s
Focal Dystonia: an exploratory Grounded Theory study. International Journal of
Music, Health and Wellbeing, Spring/Summer, ISSN 2515-981X

Détéri, A., & Nilssen, T. M. (2022). Exploring the impact of the somatic method ‘Timani’ on
performance quality, performance-related pain and injury, and self-efficacy in
music students in Norway: An intervention study. Frontiers in Psychology, 13,
834012. https://doi.org/10.3389/fpsyg.2022.834012

Dewey, J. (1922). Human nature and conduct. New York: Henry Holt and Company.

Dewey, J. (1933). How we think: A restatement of the relation of reflective thinking to the
educative process. In J. A. Boydston (Ed.), The later works (1925-1953) (Vol. 8,
pp. 105-352). Carbondale and Edwardsville: Southern Illinois University Press

Dewey, A. M. (2021). Shaping the environmental self: The role of childhood experiences in
shaping identity standards of environmental behavior in adulthood. Sociological
Perspectives, 64(4), 657-675. https://doi.org/10.1177/0731121420981681

Dionne, F., Blais, M. C., & Monestes, J. L. (2013). Acceptance and commitment therapy in
the treatment of chronic pain. Sante mentale au Quebec, 38(2), 131-152.

DOI: 10.7202/1023993ar

Domocus, I. M., & Damian, L. E. (2018). The role of parents and teachers in changing

adolescents' perfectionism: A short-term longitudinal study. Personality and

Individual Differences, 131, 244-248. https://doi.org/10.1016/j.paid.2018.05.012

253


https://doi.org/10.3389/fpsyg.2020.01315
https://doi.org/10.3389/fpsyg.2022.834012
https://doi.org/10.1177%2F0731121420981681
https://doi.org/10.7202/1023993ar
https://doi.org/10.1016/j.paid.2018.05.012

Duffy, C. (2013). Negotiating with tradition: Curriculum reform and institutional transition
in a conservatoire. Arts and Humanities in Higher Education, 12(2-3), 169-180.
https://doi.org/10.1177/1474022212473527

Duke, R. A. (2012). Their own best teachers: How we help and hinder the development of
learners’ independence. Music Educators Journal, 99(2), 36-41.
https://doi.org/10.1177/0027432112458956

Duke, R. A,, Cash, C. D., & Allen, S. E. (2011). Focus of attention affects performance of
motor skills in music. Journal of Research in Music Education, 59(1), 44-55.
https://doi.org/10.1177/0022429410396093

Duke, R. A., & Henninger, J. C. (1998). Effects of verbal corrections on student attitude and
performance. Journal of Research in Music Education, 46, 482—-495.
doi:10.2307/3345345.

Dunn, J. G., Dunn, J. C., Gotwals, J. K., Vallance, J. K., Craft, J. M., & Syrotuik, D. G.
(2006). Establishing construct validity evidence for the Sport Multidimensional
Perfectionism Scale. Psychology of Sport and Exercise, 7(1), 57-79.
https://doi.org/10.1016/j.psychsport.2005.04.003

Dweck, C. S., & Master, A. (2012). Self-theories motivate self-regulated learning. In D. H.
Schunk & B. J. Zimmermann (Eds.), Motivation and self-regulated learning:
Theory, research, and applications (pp. 31-51). Routledge.

Dweck, C. S., & Molden, D. C. (2000). Self theories. London.

Dwyer, S. C., & Buckle, J. L. (2009). The Space between: On being an insider-outsider in
qualitative research. International Journal of Qualitative Methods, 8(1), 54-63.
https://doi.org/10.1177/160940690900800105

Edmondson, A. (1999). Psychological safety and learning behavior in work teams.

Administrative Science Quarterly, 44(2), 350-383. d0i:10.2307/2666999

254


https://doi.org/10.1177%2F1474022212473527
https://doi.org/10.1177%2F0027432112458956
https://doi.org/10.1177%2F0022429410396093
https://doi.org/10.1016/j.psychsport.2005.04.003
https://doi.org/10.1177%2F160940690900800105

Edmondson, A. C., & Lei, Z. (2014). Psychological safety: The history, renaissance, and
future of an interpersonal construct. Annual Review of Organizational Psychology
and Organizational Behavior, 1(1), 23-43. doi:10.1146/annurev-orgpsych-031413-
091305

Edwards, M. J., & Rothwell, J. C. (2011). Losing focus: how paying attention can be bad for
movement. Movement Disorders, 26(11), 1969-1970. DOI: 10.1002/mds.23920

Ejaz, N., Hamada, M., & Diedrichsen, J. (2015). Hand use predicts the structure of
representations in the sensorimotor cortex. Nature Neuroscience, 18, 1034-1040.
https://doi.org/10.1038/nn.4038

Elbert, T., Candia, V., Altenmdller, E., Rau, H., Sterr, A., Rockstroh, Pante, Ch., &Taub, E.
(1998). Alteration of digital representations in somatosensory cortex in focal hand
dystonia. Neuroreport, 9(16), 3571-3575.

Elwood, L. S., Hahn, K., S., Olatunji, B., O., & Williams, N. (2009). Cognitive
vulnerabilities to the development of PTSD: A review of four vulnerabilities and
the proposal of an integrative vulnerability model. Clinical Psychology Review,
29(1), 87-100. https://doi.org/10.1016/j.cpr.2008.10.002

Enders, L., Spector, J. T., Altenmdiller, E., Schmidt, A., Klein, Ch., & Jabusch, H-Ch. (2011).
Musician’s dystonia and comorbid anxiety: Two sides of the same coin? Movement
Disorders, 26(3), 539-542. https://doi.org/10.1002/mds.23607

Engel, G. L. (1977) The need for a new medical model: a challenge for biomedicine. Science,
196, 129-136.

Engel, G. L. (1981). The clinical application of the biopsychosocial model. In The Journal of
Medicine and Philosophy: A Forum for Bioethics and Philosophy of Medicine,

6(2), 101-124.

255


https://doi.org/10.1016/j.cpr.2008.10.002%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
https://doi.org/10.1002/mds.23607

Enke, M., & Poskey, G. A. (2018). Neuromuscular re-education programs for musicians with
focal hand dystonia: A systematic review. Medical Problems of Performing Artists,
33(2), 137-149. https://doi.org/10.21091/mppa.2018.2014

Ericsson, K. A. (2002). Attaining excellence through deliberate practice: Insights from the
study of expert performance. In M. Ferrari (Ed.), The pursuit of excellence through
education (pp. 21-55). Lawrence Erlbaum Associates Publishers.

Ericsson, K., A., Krampe, R., T., & Tesch-Rémer, C. (1993). The role of deliberate practice
in the acquisition of expert performance. Psychological Review, 100(3), 363-406.
https://doi.org/10.1037/0033-295X.100.3.363

Evans, D. (2002). The effectiveness of music as an intervention for hospital patients: a
systematic review. Journal of Advanced Nursing, 37(1), 8-18.
https://doi.org/10.1046/j.1365-2648.2002.02052.x

Fabra, J. (n.d.). Focal Dystonia therapy. https://www.distoniadelmusico.com/en/

Fahn, S., & Eldridge, R. (1976). Definition of dystonia and classification of the dystonic
states. Advances in Neurology, 14, 1-5.

Fang, A., Hoge, E. A., Heinrichs, M., & Hofmann, S. G. (2014). Attachment style moderates
the effects of oxytocin on social behaviors and cognitions during social rejection:
Applying a research domain criteria framework to social anxiety. Clinical
Psychological Science, 2(6), 740-747. doi:10.1177/2167702614527948

Fasoli, S. E., Trombly, C. A., Tickle-Degnen, L., & Verfaellie, M. H. (2002). Effect of
instructions on functional reach in persons with and without cerebrovascular
accident. The American Journal of Occupational Therapy, 56(4), 380-390.
https://doi.org/10.5014/aj0t.56.4.380

Fava, G. A., & Sonino, N. (2007). The biopsychosocial model thirty years

later. Psychotherapy and Psychosomatics, 77(1), 1-2. DOI: 10.1159/000110052

256


https://doi.org/10.21091/mppa.2018.2014
https://psycnet.apa.org/doi/10.1037/0033-295X.100.3.363
https://doi.org/10.1046/j.1365-2648.2002.02052.x
https://doi.org/10.5014/ajot.56.4.380

Felitti, V. J., Anda, R. F., Nordenberg, D., Williamson, D. F., Spitz, A. M., Edwards, V.,
Koss, M. P., & Marks, J. S. (1998). Relationship of childhood abuse and household
dysfunction to many of the leading causes of death in adults. The Adverse
Childhood Experiences (ACE) Study. American Journal of Preventive Medicine,
14(4), 245-258. https://doi.org/10.1016/S0749-3797(98)00017-8

Feng, F., Zhang, Y., Hou, J., Cai, J., Jiang, Q., Li, X., Zhao, Q., & Li, B. A. (2018). Can
music improve sleep quality in adults with primary insomnia? A systematic review
and network meta-analysis. International Journal of Nursing Studies, 77, 189-196.
https://doi.org/10.1016/j.ijnurstu.2017.10.011

Fielding, N. G. (2012). Triangulation and Mixed Methods Designs: data integration with new
research technologies. Journal of Mixed Methods Research, 6(2), 124-136.
https://doi.org/10.1177/1558689812437101

Fletcher, J. M., & Schurer, S. (2017). Origins of adulthood personality: The role of adverse
childhood experiences. The BE Journal of Economic Analysis & Policy, 17(2).
https://doi.org/10.1515/bejeap-2015-0212

Flett, G.L., Hewitt, P.L., Oliver, J.M., & Macdonald, S. (2002). Perfectionism in children
and their parents: A developmental analysis. In G. L. Flett & P. L. Hewitt (Eds.),
Perfectionism (pp. 89-132). Washington, DC: American Psychological Association

Flett, G. L., Madorsky, D., Hewitt, P. L., & Heisel, M. J. (2002). Perfectionism cognitions,
rumination, and psychological distress. Journal of Rational-Emotive & Cogpnitive-
Behavior Therapy, 20(1), 33-47. https://doi.org/10.1023/A:1015128904007

Flett, G. L., Nepon, T., Hewitt, P. L., Zaki-Azat, J., Rose, A.L., & Swiderski, K. (2020). The
Mistake Rumination Scale: development, validation, and utility of a measure of
cognitive perfectionism. Journal of Psychoeducational Assessment, 38, 84-98.

https://doi.org/10.1177/0734282919879538

257


https://doi.org/10.1016/S0749-3797(98)00017-8
https://doi.org/10.1016/j.ijnurstu.2017.10.011
https://doi.org/10.1177%2F1558689812437101
https://doi.org/10.1515/bejeap-2015-0212
https://doi.org/10.1023/A:1015128904007
https://doi.org/10.1177%2F0734282919879538

Fonzo, G. A. (2019). Childhood maltreatment and amygdala threat reactivity in young
adults—Timing is everything. JAMA psychiatry, 76(8), 781-782.
doi:10.1001/jamapsychiatry.2019.0432

Ford, B. (2010). What are conservatoires for? Discourses of purpose in the contemporary
conservatoire [Doctoral dissertation, Institute of Education, University of London]

Fosnot, C. (2005). Constructivism: Theory, perspectives, and practice. New York: Teachers
College Press

Fox, N. J. (2008). Post-positivism. In: Given, L.M. (Ed.) The SAGE Encyclopaedia of
Qualitative Research Methods. (pp. 659-664) London: Sage.

Frost, R. O., Lahart, C. M., & Rosenblate, R. (1991). The development of perfectionism: a
study of daughters and their parents. Cognitive Therapy and Research, 15(6), 469-
489. https://doi.org/10.1007/BF01175730

Frucht, S. J. (2016). Embouchure dystonia: a video guide to diagnosis and
evaluation. Journal of Clinical Movement Disorders, 3(1), 1-4.
https://doi.org/10.1186/s40734-016-0035-x

Frucht, S. J., Fahn, S., Greene, P. E., O’Brien, Ch., Gelb, M., Truong, D. D., Welsh, J.,
Factor, S., & Ford, B. (2001). The Natural History of Embouchure Dystonia.
Movement Disorders, 16(5), 899-906. https://doi.org/10.1002/mds.1167

Fuchs, T. (2003). The memory of the body. Unpublished Manuscript. University of
Heidelberg. https://www.klinikum.uni-
heidelberg.de/fileadmin/zpm/psychatrie/ppp2004/manuskript/fuchs.pdf

Gaser, C., & Schlaug, G. (2003). Brain structures differ between musicians and non-
musicians. Journal of Neuroscience, 23, 9240-9245.

https://doi.org/10.1523/JNEUROSCI.23-27-09240.2003

258


https://doi.org/10.1002/mds.1167

Garcia-Ruiz, P. J. (2013). Task-specific dystonias: Historical review - A new look at the
classics. Journal of Neurology, 260(3), 750-753. https://doi.org/10.1007/s00415-
012-6696-y

Gathercole, S. E., Pickering, S. J., Ambridge, B., & Wearing, H. (2004). The structure of
working memory from 4 to 15 years of age. Developmental Psychology, 40, 177—
190. https://doi.org/10.1037/0012-1649.40.2.177

Gaunt, H. (2008). One-to-one tuition in a conservatoire: the perceptions of instrumental and
vocal teachers. Psychology of Music, 36, 215-245.
https://doi.org/10.1177/0305735607080827

Gaunt, H. (2009). One-to-one tuition in a conservatoire: the perceptions of instrumental and
vocal students. Psychology of Music, 37, 1-31.
https://doi.org/10.1177/0305735607080827

Gaunt, H. (2011). Understanding the one-to-one relationship in instrumental/vocal tuition in
Higher Education: comparing student and teacher perceptions. British Journal of
Music Education, 28(2), 159-179. doi:10.1017/S0265051711000052

Gavarini, S., Cayrol, C., Fuchs, T., Lyons, N., Ehrlich, M. E., Girard, J. P., & Ozelius, L. J.
(2010). Direct interaction between causative genes of DYT1 and DYT6 primary
dystonia. Annals of Neurology, 68(4), 549-553. DOI: 10.1002/ana.22138

Gembris, H., & Davidson, J. W. (2002). Environmental influences. In: R. Parncutt & G. E.
McPherson (Eds.), The science and psychology of music performance (pp 17-30).
Oxford University Press, New York

Gidman, J. (2013). Listening to stories: Valuing knowledge from patient experience. Nurse
Education in Practice, 13(3), 192-196. https://doi.org/10.1016/j.nepr.2012.09.006

Gold, C., Solli, H. P., Kriiger, V., & Lie, S. A. (2009). Dose-response relationship in music

therapy for people with serious mental disorders: Systematic review and meta-

259


https://doi.org/10.1007/s00415-012-6696-y
https://doi.org/10.1007/s00415-012-6696-y
https://psycnet.apa.org/doi/10.1037/0012-1649.40.2.177%22%20%5Ct%20%22_blank
https://doi.org/10.1177%2F0305735607080827
https://doi.org/10.1177%2F0305735607080827
https://doi.org/10.1016/j.nepr.2012.09.006

analysis. Clinical Psychology Review, 29(3), 193-207.
https://doi.org/10.1016/j.cpr.2009.01.001

Gonzalez-Sanchez, V., Dahl, S., Hatfield, J. L., & Godgy, R. I. (2019). Characterizing
movement fluency in musical performance: Toward a generic measure for
technology enhanced learning. Frontiers in Psychology, 10, 84.
https://doi.org/10.3389/fpsyg.2019.00084

Gowers, W. R. (1898). A manual of diseases of the nervous system (Vol. 2). P. Blakiston, Son
& Company.

Gray, J. P., Miiller, V. 1., Eickhoff, S. B., & Fox, P. T. (2020). Multimodal abnormalities of
brain structure and function in major depressive disorder: a meta-analysis of
neuroimaging studies. American Journal of Psychiatry, 177(5), 422-434.
https://doi.org/10.1176/appi.ajp.2019.19050560

Gruhn, W. (2004, July). Neurodidactics: A new scientific trend in music education. In XXVI
ISME International Conference, Tenerife, Spain (pp. 1-8).
https://www.researchgate.net/profile/Wilfried-

Gruhn/publication/255652546 _NEURODIDACTICS -
_A_NEW_SCIENTIFIC_TREND_IN_MUSIC_EDUCATION/links/58edce27aca2724
f0a26ed3b/NEURODIDACTICS-A-NEW-SCIENTIFIC-TREND-IN-MUSIC-
EDUCATION.pdf

Grinewald, R. A. (2007). Progression of dystonia: learning from distorted feedback? Journal
of Neurology, Neurosurgery & Psychiatry, 78(9), 914-914.
http://dx.doi.org/10.1136/jnnp.2007.115667

Grupe, D. W., & Nitschke, J. B. (2013). Uncertainty and anticipation in anxiety: an integrated
neurobiological and psychological perspective. Nature Reviews

Neuroscience, 14(7), 488-501. https://doi.org/10.1038/nrn3524

260


https://doi.org/10.1016/j.cpr.2009.01.001
https://doi.org/10.3389/fpsyg.2019.00084
https://doi.org/10.1176/appi.ajp.2019.19050560
http://dx.doi.org/10.1136/jnnp.2007.115667

Guadagnoli, M. A., & Lee, T. D. (2004). Challenge point: a framework for conceptualizing
the effects of various practice conditions in motor learning. Journal of Motor
Behavior, 36(2), 212-224. DOI: 10.3200/JMBR.36.2.212-224

Guptill, C. (2012). Injured professional musicians and the complex relationship between
occupation and health. Journal of Occupational Science, 19(3), 258-270.
https://doi.org/10.1080/14427591.2012.670901

Haddon, E. (2009). Instrumental and vocal teaching: how do music students learn to teach?
British Journal of Music Education, 26, 57-70. doi:10.1017/S0265051708008279

Hair, J. F. (2009). Multivariate data analysis. 7th ed. Upper Saddle River: Prentice Hall

Hallam, S., Rogers, L., & Creech, A. (2008). Gender differences in musical instrument
choice. International Journal of Music Education, 26(1), 7-19.
https://doi.org/10.1177/0255761407085646

Hallett, M. (1998). The neurophysiology of dystonia. Archives of Neurology, 55(5), 601-603.
doi:10.1001/archneur.55.5.601

Halstead, L. A., McBroom, D. M., & Bonilha, H. S. (2015). Task-specific singing dystonia:
Vocal instability that technique cannot fix. Journal of Voice, 29(1), 71-78.
https://doi.org/10.1016/j.jvoice.2014.04.011

Hammond, W. (1876). Anapeiratic paralysis. A treatise on the Diseases of the Nervous
System. Hammond W. Sixth Edition. Appleton and Company New York, 786-791.

Harman, S. E. (1993). Odyssey: the history of performing arts medicine. Maryland Medical
Journal (Baltimore, Md.: 1985), 42(3), 251-253. PMID: 8350683

Hartman, J. M. (2007). Self-controlled use of a perceived physical assistance device during a
balancing task. Perceptual and Motor Skills, 104, 1005-1016.

https://doi.org/10.2466/pms.104.3.1005-1016

261


https://doi.org/10.1080/14427591.2012.670901
https://doi.org/10.1177%2F0255761407085646
https://doi.org/10.1016/j.jvoice.2014.04.011
https://doi.org/10.2466%2Fpms.104.3.1005-1016

Haslinger, B., Altenmller, E., Castrop, F., Zimmer, C., & Dresel, C. (2010). Sensorimotor
overactivity as a pathophysiologic trait of embouchure dystonia. Neurology,
74(22), 1790-1797. https://doi.org/10.2466/pms.104.3.1005-1016

Hasson, D., Theorell, T., Liljeholm-Johansson, Y., & Canlon, B. (2009). Psychosocial and
physiological correlates of self-reported hearing problems in male and female
musicians in symphony orchestras. International Journal of Psychophysiology,
74(2), 93-100. https://doi.org/10.1016/j.ijpsycho.2009.07.009

Hayes, S. C., Pistorello, J., & Levin, M. E. (2012). Acceptance and commitment therapy as a
unified model of behavior change. The Counseling Psychologist, 40(7), 976-1002.
DOI: 10.1177/0011000012460836

Hayes, S. C. Strosahl, K. D., & Wilson, K. G. (1999). Acceptance and Commitment Therapy:
An experiential approach to behavior change. New York: Guilford Press.

Hendricks, K. S. (2014). Changes in self-efficacy beliefs over time: Contextual influences of
gender, rank-based placement, and social support in a competitive orchestra
environment. Psychology of Music, 42, 347-365. doi:10.1177/0305735612471238

Hendricks, K. S. (2015). The sources of self-efficacy: Educational research and implications
for music. Update: Applications of Research in Music Education, 35(1), 32-38.
https://doi.org/10.1177/8755123315576535

Hewitt, P. L., & Flett, G. L. (1991). Perfectionism in the self and social contexts:
Conceptualization, assessment and association with psychopathology. Journal of
Personality and Social Psychology, 60, 456-470. https://doi.org/10.1037/0022-
3514.60.3.456

Hewitt, P. L., Flett, G. L., Sherry, S. B., & Caelian, C. (2006). Trait perfectionism

dimensions and suicidal behaviour. In: T. E. Ellis (Ed.), Cognition and suicide:

262


https://doi.org/10.2466%2Fpms.104.3.1005-1016
https://doi.org/10.1016/j.ijpsycho.2009.07.009
https://doi.org/10.1177/0305735612471238
https://doi.org/10.1177/8755123315576535
https://psycnet.apa.org/doi/10.1037/0022-3514.60.3.456
https://psycnet.apa.org/doi/10.1037/0022-3514.60.3.456

Theory, research, and therapy (pp. 215 — 235). Washington DC, American
Psychological Association https://doi.org/10.1037/11377-010
Hildebrandt, H., & Nubling, M. (2004). Providing further training in musicophysiology to
instrumental teachers: do their professional and preprofessional students derive any
benefit?. Medical Problems of Performing Artists, 19(2), 62-609.
https://doi.org/10.21091/mppa.2004.2010
Hofmann, A., Grossbach, M., Baur, V., Hermsdorfer, J., & Altenmuller, E. (2015).
Musician’s Dystonia is highly task specific: No strong evidence for everyday fine
motor deficits in patients. Medical Problems of Performing Artists, 30, 38-46(49)
https://doi.org/10.21091/mppa.2015.1006
Hoffmann, D. E., & Tarzian, A. J. (2001). The girl who cried pain: A bias against women in
the treatment of pain. Journal of Law, Medicine & Ethics, 29, 13-27.
https://doi.org/10.1111/j.1748-720X.2001.tb00037.x
Holley, L. C., & Steiner, S. (2005). Safe space: Student perspectives on classroom
environment. Journal of Social Work Education, 41(1), 49-64.
https://doi.org/10.5175/JSWE.2005.200300343
Holst, G. J., Paarup, H. M., & Baelum, J. (2011). A cross-sectional study of psychosocial
work environment and stress in the Danish symphony orchestras. International
Archives of Occupational and Environmental Health, 85, 639-649. doi:
10.1007/s00420-011-0710-z
Hoogendoorn, W., van Poppel, M., Bongers P., Koes, B., & Bouter, L. (2000). Systematic
review of psychosocial factors at work and private life as risk factors for back pain.
Spine, 25(16), 2114-2125. DOI: 10.1097/00007632-200008150-00017
Horisawa, S., Ochiai, T., Goto. S., Nakajima, T., Takeda, N., Fukui, A., Hanada, T.,

Kawamata, T., & Taira, T. (2019). Safety and long-term efficacy of ventro-oral

263


https://psycnet.apa.org/doi/10.1037/11377-010%22%20%5Ct%20%22_blank
https://doi.org/10.21091/mppa.2015.1006
https://doi.org/10.1111/j.1748-720X.2001.tb00037.x
https://doi.org/10.5175/JSWE.2005.200300343
https://doi.org/10.1097/00007632-200008150-00017

thalamotomy for focal hand dystonia. Neurology, 92, 371-377.
https://doi.org/10.1212/WNL.0000000000006818

Huh, S. V. (2020). A musician's guide to focal dystonia: devastation and
rehabilitation [Doctoral dissertation, Indiana University]

Hunt, C., Paez, A., & Folmar, E. (2017). The impact of attentional focus on the treatment of
musculoskeletal and movement disorders. International Journal of Sports Physical
Therapy, 12(6), 901. PMID: 29158952; PMCID: PMC5675366

Hyry-Beihammner, E. K. (2010). Master-apprentice relation in music teaching: from a secret
garden to a transparent modelling. Nordic Research in Music Education, 12, 161—
178.

lltis, P. W., Frahm, J., Voit, D., Joseph, A., Burke, R., & Altenmdiller, E. (2016).
Inefficiencies in motor strategies of horn players with embouchure dystonia.
Medical Problems of Performing Artists, 31(2), 69-77.
https://doi.org/10.21091/mppa.2016.2014

lltis, P. W., Frahm, J., Voit, D., Joseph, A., Schoonderwaldt, E., & Altenmdaller, E. (2015).
Divergent oral cavity motor strategies between healthy elite and dystonic horn
players. Journal of Clinical Movement Disorders, 2(1), 1-9. DOI 10.1186/s40734-
015-0027-2

Ioannou, C. 1., & Altenmiiller, E. (2014). Psychological characteristics in musician’s
dystonia: a new diagnostic classification. Neuropsychologia, 61, 80-88.
https://doi.org/10.1016/j.neuropsychologia.2014.05.014

loannou, C. I., & Altenmuller, E. (2015). Approaches to and treatment strategies for playing-
related pain problems among Czech instrumental music students: an
epidemiological study. Medical Problems of Performing Artists, 30, 135-142. doi:

10.21091/ mppa.2015.3027

264


https://doi.org/10.1212/WNL.0000000000006818
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc5675366/
https://doi.org/10.21091/mppa.2016.2014
https://doi.org/10.1016/j.neuropsychologia.2014.05.014

Iwatsuki T., & Wright, P. (2016). Relationship among movement reinvestment, decision-
making reinvestment, and perceived choking under pressure. International Journal
of Coaching Science, 10(1), 25-35.

Jabusch, H-Ch., & Altenmuller, E. (2004). Anxiety as an aggravating factor during onset of
focal dystonia in musicians. Medical Problems of Performing Artists, 19(2), 75-
81. https://doi.org/10.21091/mppa.2004.2012

Jabusch, H-Ch., & Altenmiller, E. (2006). Focal dystonia in musicians: From
phenomenology to therapy. Advances in Cognitive Psychology, 2(2-3), 207-220.

Jabusch, H-Ch., Buttkus, F., Baur, V., Gomez-Pellin, M., Boullet, L., & Altenmdller, E.
(2009). Setting the stage for prevention and treatment: new therapeutic approaches
in musician’s dystonia. In Proceedings of the International Symposium on
Performance Science 2009 (pp. 389-394).

Jabusch, H-Ch., Mller, S. V., & Altenmdller, E. (2004). Anxiety in musicians with focal
dystonia and those with chronic pain. Movement Disorders, 19(10), 1169-1238.
https://doi.org/10.1002/mds.20110

Jabusch, H-Ch., Vauth, H., & Altenmller, E. (2004). Quantification of focal dystonia in
pianists using scale analysis. Movement Disorders, 19,171-180.
https://doi.org/10.1002/mds.10671

Jabusch, H-Ch., Zschucke, D., Schmidt, A., Schuele, S., & Altenmiller, E. (2005). Focal
dystonia in musicians: Treatment strategies and long-term outcome in 144 patients.

Movement Disorders, 20(12), 1623-1626. https://doi.org/10.1002/mds.20631

Jacobi, S., & MacLeod, R. (2011). Making sense of chronic illness — a therapeutic
approach. Journal of Primary Health Care, 3(2), 136-141.

https://doi.org/10.1071/HC11136

265


https://doi.org/10.21091/mppa.2004.2012
https://doi.org/10.1002/mds.20110
https://doi.org/10.1002/mds.10671
https://doi.org/10.1002/mds.20631

Jacukowicz, A. (2016). Psychosocial work aspects, stress, and musculoskeletal pain among
musicians. A systematic review in search of correlates and predictors of playing-
related pain. Work, 54, 657-668. doi: 10.3233/wor-162323

Jagosh, J., Boudreau, J. D., Steinert, Y., MacDonald, M. E., & Ingram, L. (2011). The
importance of physician listening from the patients’ perspective: Enhancing
diagnosis, healing, and the doctor—patient relationship. Patient Education and
Counseling, 85(3), 369-374. https://doi.org/10.1016/j.pec.2011.01.028

Jankovic, J. (2006). Treatment of dystonia. The Lancet Neurology, 5(10), 864-872.
https://doi.org/10.1016/S1474-4422(06)70574-9

Jankovic, J., & Ashoori, A. (2008). Movement disorders in musicians. Movement Disorders,
23(14), 1957-1965. DOI: 10.1002/mds.22255

Jankovic, J., & Brin, M. F. (1991). The therapeutic use of botulinum toxin. The New England
Journal of Medicine, 324(17), 1186-1194. DOI: 10.1056/NEJM199104253241707

Jankovic, J., Schwartz, K., & Donovan, D. T. (1990). Botulinum Toxin treatment of cranial-
cervical dystonia, spasmodic dystonia, other focal dystonias and hemifacial spasm.
Journal of Neurology, Neurosurgery and Psychiatry, 53, 633-639.
http://dx.doi.org/10.1136/jnnp.53.8.633

Jansen, P. (2012). Implicit body memory. In: S. C. Koch, T. Fuchs, E. Summa, & C. Miiller
(Eds.), Body memory, metaphor and movement (pp. 115-120). John Benjamins
Publishing Company, Amsterdam

Jilani, T. N., Sabir, S., & Sharma, S. (2021). Trihexyphenidyl. StatsPerls Publishing PMID:
30137772

Jazaeri, S. Z., Azad, A., Mehdizadeh, H., Habibi, S. A., Mandehgary Najafabadi, M., Saberi,
Z. S., Rahimzadegan, H., Moradi, S., Behzadipour, S., Parnianpour, M.,

Taghizadeh, G., & Khalaf, K. (2018). The effects of anxiety and external

266


https://doi.org/10.1016/j.pec.2011.01.028
https://doi.org/10.1016/S1474-4422(06)70574-9
http://dx.doi.org/10.1136/jnnp.53.8.633

attentional focus on postural control in patients with Parkinson's disease. PloS
one, 13(2), e0192168.
https://doi.org/10.1371/journal.pone.0192168
Johnson, R. B., & Onwuegbuzie, A. J. (2004). Mixed methods research: A research paradigm
whose time has come. Educational Researcher, 33(7), 14-26.
https://doi.org/10.3102/0013189X033007014

Jorgensen, H. (2000). Student learning in higher instrumental education: who is responsible?

British Journal of Music Education, 17(1), 67-77.
https://doi.org/10.1017/S0265051700000164

Jorgensen, H. (2008). Instrumental practice: quality and quantity. Finnish Journal of Music

Education, 11(1-2), 8-18.

Juhan, D. (2003). Job’s body — A handbook for bodywork (3™ edition). Barrytown, Station
Hill Press, US

Juncos, D. G., & de Paiva e Pona, E. (2018). Acceptance and commitment therapy as a
clinical anxiety treatment and performance enhancement program for musicians:
Towards an evidence-based practice model within performance psychology. Music
& Science, 1, 2059204317748807. https://doi.org/10.1177/2059204317748807

Katz, A., & Westera, W. (2019). The effect of learner autonomy on motor learning: empirical
study in Dutch vocational education. International Journal of Self-Directed
Learning, 16(2), 22-38.

Kegelaers, J., Schuijer, M., & Oudejans, R. R. (2021). Resilience and mental health issues in
classical musicians: a preliminary study. Psychology of Music, 49(5), 1273-1284.
https://doi.org/10.1177/0305735620927789

Kegelaers, J., Hoogkamer, L., & Oudejans, R. R. (2022). Practice and performance

management strategies of emerging professional musicians in preparation for

267


https://doi.org/10.1371/journal.pone.0192168
https://doi.org/10.3102%2F0013189X033007014
https://doi.org/10.1017/S0265051700000164
https://doi.org/10.1177%2F2059204317748807
https://doi.org/10.1177%2F0305735620927789

orchestra auditions. Research Studies in Music Education, 44(1), 75-191. DOI:
10.1177/1321103X211054659.

Kemp, A. E. (1996). The Musical Temperament. Oxford: Oxford University Press.
https://doi.org/10.1093/acprof:0s0/9780198523628.001.0001

Kenny, D. (2009). Is music performance anxiety a social phobia? In: P.N. Juslin & J. Sloboda
(Eds.) Handbook of Music and Emotion: Theory, Research and Applications, OUP,
Oxford

Kenny, D. (2011). The psychology of music performance anxiety. OUP Oxford.

Kenny, D., Driscoll, T., & Ackermann, B. (2014). Psychological well-being in professional
orchestral musicians in Australia: a descriptive population study. Psychology of
Music, 42, 210-232. doi: 10.1177/0305735612463950

Khoury, B., Knduper, B., Pagnini, F., Trent, N., Chiesa, A., & Carriére, K. (2017). Embodied
mindfulness. Mindfulness, 8(5), 1160-1171. DOI 10.1007/s12671-017-0700-7

Klein, C. (2014). Genetics in dystonia. Parkinsonism & Related Disorders, 20, S137-S142.
https://doi.org/10.1016/S1353-8020(13)70033-6

Klein, A. (2016). Focal dystonia and me. The Double Reed, 39(3), 51.

Kiwimaki, M., Batty, D. G., Kawachi, I., & Steptoe, A. (2017). The Routledge International
Handbook of Psychosocial Epidemiology. New York, Routledge, Taylor and
Francis group

Kok, L. M., Huisstede, B., Voorn, V., Schoones, J. W., & Nelissen, R. G. (2016). The

occurrence of musculoskeletal complaints among professional musicians: a
systematic review. International Archives in Occupational Environment, 89(3),

373-396. https://doi.org/10.1007/s00420-015-1090-6

268


https://psycnet.apa.org/doi/10.1093/acprof:oso/9780198523628.001.0001%22%20%5Ct%20%22_blank
https://doi.org/10.1016/S1353-8020(13)70033-6
https://doi.org/10.1007/s00420-015-1090-6

Konaka, K., & Mochizuki, H. (2015). Questionnaire survey of musician's dystonia among
students of a music college. Rinsho Shinkeigaku (Clinical Neurology), 55(4), 263-
265.

Koopman, C. (2007). Community music as music education: on the educational potential of
community music. International Journal of Music Education, 25(2), 151-163.
https://doi.org/10.1177/0255761407079951

Kopasker, D., Montagna, C., & Bender, K. A. (2018). Economic insecurity: A socioeconomic
determinant of mental health. SSM-Population Health, 6, 184-194.
https://doi.org/10.1016/j.ssmph.2018.09.006

Kugler, B. B., Bloom, M., Kaercher, L. B., Truax, T. V., & Storch, E. A. (2012). Somatic
symptoms in traumatized children and adolescents. Child Psychiatry & Human
Development, 43(5), 661-673.

Kupsch, A., Benecke, R., Mller, J., Trottenberg, T., Schneider, G. H., Poewe, W., Eisner,
W., Wolters, A., Muller, J-U., Deuschl, G., Pinsker, M. O., Skogseid, I. M., &
Volkmann, J. (2006). Pallidal deep-brain stimulation in primary generalized or
segmental dystonia. New England Journal of Medicine, 355(19), 1978-1990.
DOI: 10.1056/NEJM0a063618

Lakes, R. (2005). The messages behind the methods: The authoritarian pedagogical legacy in
western concert dance technique training and rehearsals. Arts Education Policy
Review, 106(5), 3-20. https://doi.org/10.3200/AEPR.106.5.3-20

Lane, R. D. & Potter, R. L. (2001). Functional neuroanatomy of psychiatric disorders: A

didactic course for residents. Academic Psychiatry, 25, 148-155.
https://doi.org/10.1176/appi.ap.25.3.148

Larsson, S.-E., Larsson, R., Zhang, Q., Cai, H., & Oberg, P. A. (1995). Effects of

psychophysiological stress on trapezius muscle blood flow and electromyography

269


https://doi.org/10.1177%2F0255761407079951
https://doi.org/10.1016/j.ssmph.2018.09.006
https://doi.org/10.1176/appi.ap.25.3.148

during static load. European Journal of Applied Physiology, 71, 493-498.
https://doi.org/10.1007/BF00238550

Latting, J. K. (1990). Identifying the “isms”: Enabling social work students to confront their
biases. Journal of Social Work Education, 26(1), 36—44.
https://doi.org/10.1080/10437797.1990.10672132

Laursen B., Jensen, B. R., Garde A.H., & Jargensen, A. H. (2002). Effect of mental and
physical demands on muscular activity during the use of a computer mouse and a
keyboard. Scandinavian Journal of Work Environ Health, 28(4), 215-221.
https://www.jstor.org/stable/40967201

Laursen, B., Jensen, B. R., & Sjggaard, G. (1998). Effect of speed and precision demands on
human shoulder muscle electromyography during a repetitive task. European Journal
of Applied Physiology and Occupational Physiology, 78(6), 544-548.
https://doi.org/10.1007/s004210050458

Lawendowski, R., Bereznowski, P., Wrobel, W. K., Kierzkowski, M., & Atroszko, P. A.
(2020). Study addiction among musicians: Measurement, and relationship with
personality, social anxiety, performance, and psychosocial functioning. Musicae
Scientiae, 24(4), 449—474. https://doi.org/10.1177/1029864918822138

Leaver, R., Harris, E. C., & Palmer, K. T. (2011). Musculoskeletal pain in elite professional
musicians from British symphony orchestras. Occupational Medicine, 61, 549-555.
doi: 10.1093/occmed/kqri29

Lederman, R. J. (2004). Drummers’ dystonia. Medical Problems of Performing Artists, 19(2),
70-74. https://doi.org/10.21091/mppa.2004.2011

Lee, A. & Altenmiiller, E. (2014). Heavy metal course: a task specific dystonia in the
proximal lower limb if a professional percussionist. Medical Problems of Performing

Artists, 29(3), 174-146. https://doi.org/10.21091/mppa.2014.3035

270


https://doi.org/10.1007/BF00238550
https://doi.org/10.1080/10437797.1990.10672132
https://www.jstor.org/stable/40967201
https://doi.org/10.1177%2F1029864918822138
https://doi.org/10.21091/mppa.2004.2011
https://doi.org/10.21091/mppa.2014.3035

Lee, A., Eich, C., Ioannou, C. 1., & Altenmiiller, E. (2015). Life satisfaction of musicians with
focal dystonia. Occupational Medicine, 65(5), 380-385.
https://doi.org/10.1093/occmed/kqv038

Lee, W. Y., Okeson, J. P., & Lindroth, J. (1995). The relationship between forward head
posture and temporomandibular disorders. Journal of Orofacial Pain, 9(2), 161-167.

Lehmann, A. C. (1997). The acquisition of expertise in music: Efficiency of deliberate
practice as a moderating variable in accounting for sub-expert performance. In I.
Deliege & J. A. Sloboda (Eds.), Perception and Cognition of Music (pp.161-187).
Routledge Publications, London

Lemos, A., Wulf, G., Lewthwaite, R., and Chiciacowsky, S. (2017). Autonomy support
enhances performance expectancies, positive affect and motor learning. Psychology of
Sport and Exercise, 31, 28-34. https://doi.org/10.1016/j.psychsport.2017.03.009

Lencer, R., Steinlechner, S., Stahlberg, J., Rehling, H., Orth, M., Bacumer, T., Rumpf, H. J.,
Meyer, C., Klein, C., Muenchau, A., & Hagenah, J. (2009). Primary Focal Dystonia:
Evidence for distinct neuropsychiatric and personality profiles. Journal of Neurology,
Neurosurgery and Psychiatry, 80(10), 1176-1190.
http://dx.doi.org/10.1136/jnnp.2008.170191

Leotti, L. A., lyengar, S. S., & Ochsner, K. N. (2010). Born to choose: The origins and value
of the need for control. Trends in Cognitive Science, 14, 457-463.

Levin, A. C. (2010). Seducing Paris: piano virtuosos and artistic identity [Doctoral
Dissertation] University of North Carolina

Lewthwaite, R. & Wulf, G. (2012). Motor learning through a motivational lens. In:
N.J. Hodges & A.M. Williams (Eds.), Skill acquisition in sport: Research, theory &

practice (2nd ed., pp. 173-191). Routledge

271


https://doi.org/10.1093/occmed/kqv038
https://doi.org/10.1016/j.psychsport.2017.03.009%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
http://dx.doi.org/10.1136/jnnp.2008.170191

Lim, V. K., & Altenmiiller, E. (2003). Musicians' cramp: instrumental and gender differences.
Medical Problems of Performing Artists, 18(1), 21-26.
https://doi.org/10.21091/mppa.2003.1005

Lin, P. T., & Hallett, M. (2009). The pathophysiology of focal hand dystonia. Journal of
Hand Therapy, 22(2), 109-114. https://doi.org/10.1016/j.jht.2008.10.008

Linssen, M., Delnooz, C., & van de Warrenburg, B. (2013). Two task-specific dystonias in
one hand. Tremor and Other Hyperkinetic Movements, 3. doi: 10.7916/D8J38R8R

Lohmann, K., Schmidt, A., Schillert, A., Winkler, S., Albanese, A., Baas, F., Bentivoglio, A.
R., Borngraber, F., Bruggeman, N., Defazio, G., Del Sorbo, F., Deuschl, G., Edwards,
M. J., Gasser, T., Gomez-Garre, P., Graf, J., Groen, J. L., Grunewald, A., Hagenah,
J..., & Klein, C. (2014). Genome-wide association study in musician's dystonia: A
risk variant at the arylsulfatase G locus? Movement Disorders, 29(7), 921-927.
https://doi.org/10.1002/mds.25791

Lohse, K. R., Sherwood, D. E., & Healy, A. F. (2010). How changing the focus of attention
affects performance, kinematics, and electromyography in dart throwing. Human
Movement Science, 29, 542-555. https://doi.org/10.1016/j.humov.2010.05.001

Lohse, K. R., Sherwood, D. E., & Healy, A. F. (2011). Neuromuscular effects of shifting the
focus of attention in a simple force production task. Journal of Motor Behavior, 43,
173-184. https://doi.org/10.1080/00222895.2011.555436

Lu, G., Jia, R., Liang, D., Yu, J., Wu, Z., & Chen, C. (2021). Effects of music therapy on
anxiety: A meta-analysis of randomized controlled trials. Psychiatry Research, 304,
114137. https://doi.org/10.1016/j.psychres.2021.114137

Ludlow, C. L., Adler, C. H., Berke, G. S., Bielamowicz, S. A., Blitzer, A., Bressman, S. B.,
Hallett, M., Jinnah, H. A., Juergens, U., Martin, S. B., Perlmutter, J. S., Sapienza, Ch.,

Singleton, A., Tanner, C. M., & Woodson, G. E. (2008). Research priorities in

272


https://doi.org/10.21091/mppa.2003.1005
https://doi.org/10.1016/j.jht.2008.10.008
https://doi.org/10.7916%2FD8J38R8R
https://doi.org/10.1002/mds.25791
https://doi.org/10.1016/j.humov.2010.05.001
https://doi.org/10.1080/00222895.2011.555436
https://doi.org/10.1016/j.psychres.2021.114137

spasmodic dysphonia. Official Journal of American Academy of Otolaryngology-
Head and Neck Surgery, 139(4), 495-505.
https://doi.org/10.1016/j.0tohns.2008.05.624

MacDonald, R. A. R., Kreutz, G., & Mitchell, L. (2012). Music, health and well-being.
Oxford, UK: Oxford University Press.

MacNamara, A., Holmes, P., & Collins, D. (2006). The pathway to excellence: The role of
psychological characteristics in negotiating the challenges of musical
development. British Journal of Music Education, 23(3), 285-302.
d0i:10.1017/S0265051706007066

Madigan, D. J., Curran, T., Stoeber, J., Hill, A. P., Smith, M. M., and Passfield, L. (2019).
Development of perfectionism in junior athletes: A three-sample study of coach and
parental pressure. Journal of Sport and Exercise Psychology, 41, 167-175.
https://doi.org/10.1123/jsep.2018-0287

Marchant, D. C. (2011). Attentional focusing instructions and force production. Frontiers in
Psychology, 1, 210. doi: 10.3389/fpsyg.2010.00210

Marsden, C. D. (1976). The problem of adult-onset idiopathic torsion dystonia and other
isolated dyskinesias in adult life (including blepharospasm, oromandibular
dystonia, dystonic writer's cramp, and torticollis, or axial dystonia). Advances in
Neurology, 14,259-276.

Masaoka, Y., & Homma, I. (2001). The effect of anticipatory anxiety on breathing and
metabolism in humans. Respiration Physiology, 128(2), 171-177.
https://doi.org/10.1016/S0034-5687(01)00278-X

Masters, R. S. W. (2012). Conscious and unconscious awareness in learning and
performance. In S.M. Murphy (Ed.), The Oxford Handbook of Sport and

Performance Psychology, Oxford: Oxford University Press.

273


https://doi.org/10.1016/j.otohns.2008.05.624
https://doi.org/10.1123/jsep.2018-0287
https://doi.org/10.1016/S0034-5687(01)00278-X

Masters, R. S. W., van der Kamp, J., & Capio, C. (2013). Implicit motor learning in children.
In J. Coté, and R. Lidor (Eds.), Conditions of children's talent development in sport
(pp. 21-40) Morgantown, WV: Fitness Information Technology

Masters, R., & Maxwell, J. (2008). The theory of reinvestment. International Review of Sport
and Exercise Psychology, 1(2), 160-183.
https://doi.org/10.1080/17509840802287218

Masters, R. S. W., Polman, R. C., J., & Hammon, N. V. (1993). ‘Reinvestment’: A dimension
of personality implicated in skill breakdown under pressure. Personal and
Individual Differences, 14, 655-666. https://doi.org/10.1016/0191-8869(93)90113-
H

Maté, G. (2011). When the body says no: The cost of hidden stress. Vintage Canada

Matei, R., & Ginsborg, J. (2017). Music performance anxiety in classical musicians—what we
know about what works. BJPsych International, 14(2), 33-35.
https://doi.org/10.1192/S205647400001744

Matei, R., & Ginsborg, J. (2022). Health education for musicians in the UK: a qualitative
evaluation. Health Promotion International, 37(2), daab146.
https://doi.org/10.1093/heapro/daab146

Maxwell, J. P., Capio, C. M., & Masters, R. S. W. (2017). Interaction between motor ability
and skill learning in children: Application of implicit and explicit approaches.
European Journal of Sport Sciences, 17(4), 407-416.
https://doi.org/10.1080/17461391.2016.1268211

Maxwell, J. P., Masters, R. S. W., & Poolton, J. M. (2006). Performance breakdown in sport:
the roles of reinvestment and verbal knowledge. Research Quarterly for Exercise

and Sport, 77(2), 271-276. https://doi.org/10.1080/02701367.2006.10599360

274


https://doi.org/10.1080/17509840802287218
https://doi.org/10.1016/0191-8869(93)90113-H%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
https://doi.org/10.1016/0191-8869(93)90113-H%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
https://doi.org/10.1093/heapro/daab146
https://doi.org/10.1080/17461391.2016.1268211
https://doi.org/10.1080/02701367.2006.10599360

McAdams, D. P. (2001). The psychology of life stories. Review of General Psychology, 5(2),
100-122. https://doi.org/10.1037/1089-2680.5.2.100

McCormick, J., & McPherson, G. E. (2003). The role of self-efficacy in a musical
performance examination: An exploratory structural equation analysis. Psychology
of Music, 31, 37-51. doi:10.1177/0305735603031001322

McNevin, N. H., Shea, C. H., & Wulf, G. (2003). Increasing the distance of an external focus
of attention enhances learning. Psychological Research, 67(1), 22-29.
https://doi.org/10.1007/s00426-002-0093-6

McPhail, G. J. (2013). Developing student autonomy in the one-to-one music
lesson. International Journal of Music Education, 31(2), 160-172. DOI:
10.1177/0255761413486407

McPherson, G. E., Blackwell, J., & Hattie, J. (2022). Feedback in Music Learning and
Teaching. Frontiers in Psychology,
3144. https://doi.org/10.3389/fpsyg.2022.891025

McPherson, P., Brander, W. J., Taylor, H. K., & McNaughton, K. M. (2001). Living with
arthritis—what is important?. Disability and Rehabilitation, 23(16), 706-721.
https://doi.org/10.1080/09638280110049919

McPherson, G. E., & Hattie, J. (2022). High impact teaching mindframes. In G. E.
McPherson (Ed.), The Oxford Handbook of Music Performance (Vol. 1, pp. 123—
152). Oxford: Oxford University Press

McPherson, G. E., & McCormick, J. (2006). Self-efficacy and music performance.
Psychology of Music, 34, 325-339. doi:10.1177/0305735606064841

McWilliam, E., Carey, G., Draper, P., & Lebler, D. (2006). Learning and unlearning: New
challenges for teaching in conservatoires. Australian Journal of Music Education,

1, 25- 31. ISSN:0004-9484

275


https://doi.org/10.1037/1089-2680.5.2.100
https://doi.org/10.1177/0305735603031001322
https://doi.org/10.1007/s00426-002-0093-6
https://doi.org/10.3389/fpsyg.2022.891025
https://doi.org/10.1080/09638280110049919
https://doi.org/10.1177/0305735606064841

Merritt, E. G., Wanless, S. B., Rimm-Kaufman, S. E., Cameron, C., & Peugh, J. L. (2012).
The contribution of teachers’ emotional support to children’s social behaviors and
self-regulatory skills in first grade. School Psychology Review, 41(2), 141-159.
https://doi.org/10.1080/02796015.2012.12087517

Mesagno, Ch. & Beckmann, J. (2017). Choking under pressure: theoretical models and
interventions. Current Opinion in Psychology, 16, 170-175.
https://doi.org/10.1016/j.copsyc.2017.05.015

Mills, J. & Smith, J. (2003). Teachers’ beliefs about effective instrumental teaching in schools
and higher education. British Journal of Music Education, 20, 5-27.
doi:10.1017/S0265051702005260

Mineka, S., & Zinbarg, R. (2006). A contemporary learning theory perspective on the
etiology of anxiety disorders: it's not what you thought it was. American
Psychologist, 61(1), 10. https://doi.org/10.1037/0003-066X.61.1.10

Molloy F. M., Shill H. A., Kaelin—Lang A., & Karp B. I. (2002). Accuracy of muscle
localization without EMG: Implications for treatment of limb dystonia. Neurology,

58, 805-807. https://doi.org/10.1212/WNL.58.5.805

Mor, S., Day, H. I., Flett, G. L., & Hewitt, P. L. (1995). Perfectionism, control, and
components of performance anxiety in professional artists. Cognitive Therapy and

Research, 19(2), 207-225. https://doi.org/10.1007/BF02229695

Morgan, J., & Banerjee, R. (2008). Post-event processing and autobiographical memory in
social anxiety: The influence of negative feedback and rumination. Journal of

Anxiety Disorders, 22, 1190-1204. https://doi.org/10.1016/j janxdis.2008.01.001

Mornell, A., & Wulf, G. (2019). Adopting an external focus of attention enhances musical
performance. Journal of Research in Music Education, 66(4), 375-391.

https://doi.org/10.1177/0022429418801573

276


https://doi.org/10.1080/02796015.2012.12087517
https://doi.org/10.1016/j.copsyc.2017.05.015
https://psycnet.apa.org/doi/10.1037/0003-066X.61.1.10
https://doi.org/10.1007/BF02229695
https://doi.org/10.1016/j.janxdis.2008.01.001%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
https://doi.org/10.1177%2F0022429418801573

Munts, A. G., & Koehler, P. J. (2010). How psychogenic is dystonia? views from past to

present. Brain, 133(5), 1552-1564. https://doi.org/10.1093/brain/awg050

Murray, M., & Lamont, A. (2012). Community music and social/health psychology: Linking
theoretical and practical concerns. In R. A. R. MacDonald, G. Kreutz, & L.
Mitchell (Eds.), Music, health, and well-being (pp.76-86). Oxford, UK: Oxford

University Press.

Musgrave, G. (2022). Music and wellbeing vs. musicians’ wellbeing: examining the paradox
of music-making positively impacting wellbeing, but musicians suffering from
poor mental health. Cultural Trends, 1-16.

https://doi.org/10.1080/09548963.2022.2058354

Nagel, J. J. (1993). Stage fright in musicians: A psychodynamic perspective. Bulletin of the

Menninger Clinic 57(4), 492-503.

Nembhard, I. M., & Edmondson, A. C. (2006). Making it safe: The effects of leader
inclusiveness and professional status on psychological safety and improvement
efforts in health care teams. Journal of Organizational Behavior, 27(7), 941-966.

doi:10.1002/(ISSN)1099-1379

Nepon, T., Flett, G. L., Hewitt, P. L., and Molnar, D. S. (2011). Perfectionism, negative social
feedback, and interpersonal rumination in depression and social anxiety. Canadian

Journal of Behaviour Science. 43, 297-308. https://doi.org/10.1037/a0025032

Nerland, M. (2007) One-to-one teaching as cultural practice: two case studies from an
academy of music, Music Education Research, 9(3), 399-416, DOI:

10.1080/14613800701587761

277


https://doi.org/10.1093/brain/awq050
https://doi.org/10.1080/09548963.2022.2058354
https://doi.org/10.1037/a0025032

Neupane, S., Ali, U. I., & Mathew, A. (2017). Text neck syndrome-systematic
review. Imperial Journal of Interdisciplinary Research, 3(7), 141-148. ISSN: 2454-

1362

Newell, A., & Rosenbloom, P. S. (1981). Mechanisms of skill acquisition and the law of
practice. In J. R. Anderson (Ed.), Cognitive skills and their acquisition (pp. 1-55).

Hillsdale, NJ: Erlbaum.

Niijima, A., Takeda, T., Tanaka, K., Aoki, R., & Koike, Y. (2021). Reducing Muscle Activity
when Playing Tremolo by Using Electrical Muscle Stimulation to Learn Efficient
Motor Skills. Proceedings of the ACM on Interactive, Mobile, Wearable and

Ubiquitous Technologies, 5(3), 1-17.

Nilsen, M. (2019). Relationships between perfectionism, competitive anxiety and
reinvestment in young athletes [Master's thesis, Norwegian School of Sport Sciences,
Oslo] https://nih.brage.unit.no/nih-

xmlui/bitstream/handle/11250/2640977/Nilsen%20M%20h2019.pdf?sequence=1&isAl

lowed=y

Norton, N. C. (2016). Health promotion in instrumental and vocal lessons: The teacher’s
perspective [Doctoral dissertation, Royal Northern College of Music, Manchester]
https://espace.mmu.ac.uk/494/1/Health%20promotion%20in%20instrumental%20a
nd%20vocal%20music%20lessons%20%20The%20teacher%27s%20perspective%o

20%28Norton%29%20FINAL%20E-VERSION%20PDF.pdf

Noy, C. (2008). Sampling knowledge: The hermeneutics of snowball sampling in qualitative
research. International Journal of Social Research Methodology, 11(4), 327-344.

https://doi.org/10.1080/13645570701401305

278


https://doi.org/10.1080/13645570701401305

O'Connor, R. C., & O'Connor, D. B. (2003). Predicting hopelessness and psychological
distress: The role of perfectionism and coping. Journal of Counseling

Psychology, 50(3), 362. https://doi.org/10.1037/0022-0167.50.3.362

O’Neill, S. A. (2011). Developing a young musician’s growth mindset: The role of
motivation, self-theories, and resiliency. In: I. Deliege, J. Davidson, & J. A.
Sloboda (Eds.) Music and the mind: Essays in honour of John Sloboda, 31-46.

Oppenheim, H. (1911). Uber eine eigenartige Krampfkrankheit des kindlichen und
jugendlichen alters (Dysbasia lordotica progressiva, Dystonia musculorum
deformans). Neurol Centralbl 30, 1090-107.

Oudejans, R. R. D., Spitse, A., Kralt, E., & Bakker, F. C. (2017). Exploring the thoughts and
attentional focus of music students under pressure. Psychology of Music, 45(2),
216-230. https://doi.org/10.1177/0305735616656790

Pace, 1. (2013). Reported Cases of Abuse in Musical Education, 1990-2012, and issues for a
public inquiry. lanpace. https://ianpace.wordpress.com/2013/12/30/reported-cases-
of-abuse-in-musical-education-1990-2012-and-issues-for-a-public-inquiry/

Pace, 1. (2014). Index of major original articles on abuse. lanpace.
https://ianpace.wordpress.com/2014/06/03/index-of-major-original-articles-on-
abuse/

Pace, 1. (2015). Music teacher sentenced to 11 years in prison as abuse film Whiplash
prepares for Oscars. The Conversation. https://theconversation.com/music-teacher-
sentenced-to-11-years-in-prison-as-abuse-film-whiplash-prepares-for-oscars-37786

Palmer, D. L. (1998). Virtuosity as rhetoric: Agency and transformation in Paganini's mastery
of the violin. Quarterly Journal of Speech, 84(3), 341-357.

https://doi.org/10.1080/00335639809384223

279


https://doi.org/10.1037/0022-0167.50.3.362
https://doi.org/10.1177/0305735616656790
https://ianpace.wordpress.com/2013/12/30/reported-cases-of-abuse-in-musical-education-1990-2012-and-issues-for-a-public-inquiry/
https://ianpace.wordpress.com/2013/12/30/reported-cases-of-abuse-in-musical-education-1990-2012-and-issues-for-a-public-inquiry/
https://ianpace.wordpress.com/2014/06/03/index-of-major-original-articles-on-abuse/
https://ianpace.wordpress.com/2014/06/03/index-of-major-original-articles-on-abuse/
https://theconversation.com/music-teacher-sentenced-to-11-years-in-prison-as-abuse-film-whiplash-prepares-for-oscars-37786
https://theconversation.com/music-teacher-sentenced-to-11-years-in-prison-as-abuse-film-whiplash-prepares-for-oscars-37786
https://doi.org/10.1080/00335639809384223

Palmer, K., Chiviacowsky, S., & Wulf, G. (2016). Enhanced expectancies facilitate
golfputting. Psychology of Sport and Exercise, 22, 229-232.
https://doi.org/10.1016/j.psychsport.2015.08.009

Papageorgi, I., Haddon, E., Creech, A., Morton, F., De Bezenac, C., Himonides, E., Potter, J.,
Duffy, C., Whyton, T., & Welch, G. (2010). Institutional culture and learning I1:
Inter-relationships between perceptions of the learning environment and
undergraduate musicians' attitudes to performance. Music Education
Research, 12(4), 427-446. https://doi.org/10.1080/14613808.2010.520432

Paparo, S. A. (2022). The Feldenkrais Method. In: G. E. McPherson (Ed.) The Oxford
Handbook of Music Performance (Volume 2.)

DOI: 10.1093/oxfordhb/9780190058869.013.1

Paras, M. L., Murad, M. H., Chen, L. P., Goranson, E. N., Sattler, A. L., Colbenson, K. M.,
Elamin, M. B., Seime, R. J., Prokop, L. J., & Zirakzadeh, A. (2009). Sexual abuse
and lifetime diagnosis of somatic disorders: a systematic review and meta-
analysis. Jama, 302(5), 550-561. doi:10.1001/jama.2009.1091

Pasztor, Zs. (2021). Occupational healthcare for students and adult musicians in Hungary.
Journal of Music, Health, and Wellbeing, Spring Issue, ISSN 2515- 981X

Patston, T. (2014). Teaching stage fright? — Implications for music educators. British Journal
of Music Education, 31(1), 85-98. doi:10.1017/S0265051713000144

Patston, T., & Osborne, M. (2016). The developmental features of music performance anxiety
and perfectionism in school age music students. Performance Enhancement &
Health, 4, 42-49. https://doi.org/10.1016/5.peh.2015.09.003

Patston, T., & Waters, L. (2015). Positive instruction in music studios: Introducing a new
model for teaching studio music in schools based upon positive psychology.

Psychology of Well-Being, 5(10), 1-10. https://doi.org/10.1186/513612-015-0036-9

280


https://doi.org/10.1016/j.psychsport.2015.08.009
https://doi.org/10.1080/14613808.2010.520432
https://doi.org/10.1016/j.peh.2015.09.003
https://doi.org/10.1186/s13612-015-0036-9

Patterson, D., Greeson, M., & Campbell, R. (2009). Understanding rape survivors' decisions
not to seek help from formal social systems. Health & Social Work, 34(2), 127-136.
https://doi.org/10.1093/hsw/34.2.127

Paul, R., & Elder, L. (2007). Critical thinking: The art of Socratic questioning. Journal of
Developmental Education, 31(1), 36-37.

Pelech, J. (2010). The comprehensive handbook of constructivist teaching: From theory to
practice. IAP.

Perez, C.C. (2019). Yentl Syndrome In: Invisible Women London: Vintage Penguin Random
House Uk

Perkins, R. (2013). Learning cultures and the conservatoire: An ethnographically-informed
case study. Music Education Research, 15(2), 196-213.
https://doi.org/10.1080/14613808.2012.759551

Perkins, R., Reid, H., Aradjo, L. S., Clark, T., & Williamon, A. (2017). Perceived enablers
and barriers to optimal health among music students: a qualitative study in the
music conservatoire setting. Frontiers in Psychology, 8,

968. https://doi.org/10.3389/fpsyg.2017.00968

Peterson, D., Berque, P., Jabusch, H. Ch., Altenmiiller, E., & Frucht, S. J. (2013). Rating
scales for musician’s dystonia. Neurology, 81, 589-598.
https://doi.org/10.1212/WNL.0b013e31829¢672

Petruccelli, K., Davis, J., & Berman, T. (2019). Adverse childhood experiences and

associated health outcomes: A systematic review and meta-analysis. Child Abuse &
Neglect, 97, 104127. https://doi.org/10.1016/j.chiabu.2019.104127
Phelps, A. L. (2010). Beyond auditions: Gender discrimination in America’s top

orchestras. [DMA Dissertation, University of lowa, lowa, 1A, USA.]

281


https://doi.org/10.1093/hsw/34.2.127
https://doi.org/10.1080/14613808.2012.759551
https://doi.org/10.3389/fpsyg.2017.00968
https://doi.org/10.1212/WNL.0b013e31829e6f72
https://doi.org/10.1016/j.chiabu.2019.104127

Presland, C. (2005). Conservatoire student and instrumental professor: the student
perspective on a complex relationship. British Journal of Music Education, 22(3),
237-248. doi:10.1017/S0265051705006558

Ray, S., & Pal, P. K. (2022). Dystonia in performing artists: Beyond focal hand
dystonia. Canadian Journal of Neurological Sciences, 49(1), 29-37.
https://doi.org/10.1017/cjn.2021.41

Richardson, S., Altenmiller, E., Alter, K., Alterman, R. L., Chen, R., Frucht, S., Furuya, S.,
Jankovic, J., Jinnah, H. A., Kimberly, T. J., Lungu, C., Perimutter, J. S., Prudente, C.
N., & Hallett, M. (2017). Research priorities in limb and task-specific
dystonias. Frontiers in Neurology, 8, 170. https://doi.org/10.3389/fneur.2017.00170

Rickert, D. L., Barrett, M. S., & Ackermann, B. J. (2014a). Injury and the orchestral
environment: Part Il. Organisational culture, behavioural norms, and attitudes to
injury. Medical Problems of Performing Artists, 29(2), 94-

101. https://doi.org/10.21091/mppa.2014.2020

Rickert, D. L., Barrett, M. S., & Ackermann, B. J. (2014b). Injury and the orchestral
environment: Part I11. The role of psychosocial factors in the experience of musicians
undertaking rehabilitation. Medical Problems of Performing Artists, 29(3), 125-
135. https://doi.org/10.21091/mppa.2014.3028

Rivest, J., Lees, A. J., & Marsden, C.D. (1991). Writer’s cramp: treatment with botulinum
toxin injections. Movement Disorders, 6, 55-59.

Roberts, M.S. (2018). When were women first allowed to join the orchestra?

Retrieved from: https://www.classicfm.com/discover-music/when-did-women-join-
orchestras/

Robson, C. (2011). Flexible designs. In C. Robson & K. McCartan (Eds.), Real world

research. (pp. 145-173). Great Britain: John Wiley and Sons, Ltd, Publication,

282


https://doi.org/10.1017/cjn.2021.41
https://doi.org/10.3389/fneur.2017.00170
https://doi.org/10.21091/mppa.2014.2020
https://doi.org/10.21091/mppa.2014.3028
https://www.classicfm.com/discover-music/when-did-women-join-orchestras/
https://www.classicfm.com/discover-music/when-did-women-join-orchestras/

Ron, M. A. (2009). Primary focal dystonia — A disease of brain and mind: Motor and
psychiatric manifestations have a common neurobiological basis. Journal of
Neurology, Neurosurgery and Psychiatry, §0(10), 1059.
doi:10.1136/jnnp.2009.174508

Rosenkranz, K., Butler, K., Williamon, A., & Rothwell, J. C. (2009). Regaining motor control
in musician's dystonia by restoring sensorimotor organization. Journal of
Neuroscience, 29(46), 14627-14636. https://doi.org/10.1523/JNEUROSCI.2094-
09.2009

Rosset-Llobet, J., Candia, V., Fabregas, S., Ray, W., & Pascual-Leone, A. (2007). Secondary
motor disturbances in 101 patients with musician’s dystonia. Journal of Neurology,
Neurosurgery & Psychiatry, 78(9), 949-953.
http://dx.doi.org/10.1136/jnnp.2006.107953

Rosset-Llobet, J., Candia, V., Fabregas i Molas, S., Rosinés i Cubells, D. D., Pascual-Leone,
A. (2009). The challenge of diagnosing focal hand dystonia in musicians. European
Journal of Neurology, 16(7), 864-869. https://doi.org/10.1111/j.1468-
1331.2009.02610.x

Rosset-Llobet, J., & Fabregas-Molas, S. (2011). Long-term treatment effects of sensory
motor retuning in a pianist with focal dystonia. Medical Problems of Performing
Artists, 26(2), 106-107. https://doi.org/10.21091/mppa.2011.2016

Rosset-Llobet, J., Fabregas-Molas, S., & Pascual-Leone, A. (2012). Drummer’s lower limb
dystonia. Journal of Neurology, 259(6), 1236-1237. https://doi.org/10.1007/s00415-
011-6324-2

Rostvall, A. L., & West, T. (2003) Analysis of interaction and learning in instrumental
teaching, Music Education Research, 5(3), 213-226, DOI:

10.1080/1461380032000126319

283


http://dx.doi.org/10.1136/jnnp.2006.107953
https://doi.org/10.1111/j.1468-1331.2009.02610.x
https://doi.org/10.1111/j.1468-1331.2009.02610.x
https://doi.org/10.21091/mppa.2011.2016
https://doi.org/10.1007/s00415-011-6324-2
https://doi.org/10.1007/s00415-011-6324-2

Rotherham, M. (2007). Towards the psychological understanding of ‘yips’across and within
sport. [Doctoral Dissertation]. Retrieved from EPrints Services. (Accession No.
10702903)

Rowe, J. B. (2010). Conversion disorder: understanding the pathogenic links between
emotion and motor systems in the brain. Brain, 133(5), 1295-1297.
https://doi.org/10.1093/brain/awq096

Ruiz, F. J. (2010). A review of Acceptance and Commitment Therapy (ACT) empirical
evidence: Correlational, experimental psychopathology, component and outcome
studies. International Journal of Psychology and Psychological Therapy, 10(1), 125-
162. ISSN: 1577-7057

Sadnicka, A., Kassavetis, P., Parees, 1., Meppelink, A.M., Butler, K. & Edwards, M. (2016).
Task-specific dystonia: pathophysiology and management. Neurology, Neurosurgery
and Psychiatry, 0, 1-7. http://dx.doi.org/10.1136/jnnp-2015-311298

Sadnicka, A., Kornysheva, K., Rothwell, J. C., & Edwards, M. J. (2018). A unifying motor
control framework for task-specific dystonia. Nature Reviews Neurology, 14(2), 116—
124. https://doi.org/10.1038/nrneurol.2017.146

Sadnicka, A., & Rosset-Llobet, J. (2019). A motor control model of task-specific dystonia and
its rehabilitation. Progress in Brain Research, 249, 269-283.
https://doi.org/10.1016/bs.pbr.2019.04.011

Sadnicka, A., Wiestler, T., Butler, K., Altenmiiller, E., Edwards, M. J., Ejaz, N., &
Diedrichsen, J. (2021). Intact finger representation within primary sensorimotor
cortex of Musician’s Dystonia. [Preprint]

https://doi.org/10.1101/2021.12.01.21266860

284


https://doi.org/10.1093/brain/awq096
http://dx.doi.org/10.1136/jnnp-2015-311298
https://doi.org/10.1038/nrneurol.2017.146
https://doi.org/10.1016/bs.pbr.2019.04.011
https://doi.org/10.1101/2021.12.01.21266860

Sakai, N. (2006). Slow-down exercise for the treatment of focal hand dystonia in
pianists. Medical Problems of Performing Artists, 21(1), 25-28.
https://doi.org/10.21091/mppa.2006.1005

Salari, M., Sharma, S., & Jog, M. S. (2018). Botulinum toxin induced atrophy: an uncharted
territory. Toxins, 10(8), 313. https://doi.org/10.3390/toxins10080313

Salonen, B. L. (2018). Tertiary music students' experiences of an occupational health course
incorporating the body mapping approach [Doctoral dissertation, University of the
Free State]

Samulowitz, A., Gremyr, 1., Eriksson, E., & Hensing, G. (2018). “Brave men” and
“emotional women”: A theory-guided literature review on gender bias in health care
and gendered norms towards patients with chronic pain. Pain Research and
Management, Article 6358624 https://doi.org/10.1155/2018/6358624

Sanders, C. M. (1998). Understanding the effects of injury on a musician's identity and self-
concept. [Doctoral dissertation, Rush University, College of Nursing] ProQuest
Dissertation Publishing, 1392162.

Sanger, T. D., & Merzenich M. M. (2000). Computational model of the role of sensory
disorganization in focal task-specific dystonia. Journal of Neurophysiology, 84(5),
2458-2464. https://doi.org/10.1152/jn.2000.84.5.2458

Sanli, E. A., Patterson, J. T., Bray, S. R., & Lee, T. D. (2013). Understanding self-controlled
motor learning protocols through self-determination theory. Frontiers in
Psychology, 3,611. doi:10. 3389/fpsyg.2012.00611

Schmidt, R. A. (1982). Motor Control and Learning: A Behavioural Emphasis. Illinois:
Human Kinetics.

Schmidt, A., Altenmaller, E., Jabusch, H-C., Winkler, S., Lohnau, T., Wiegers, K., Lohmann,

K., & Klein, C. (2011). Screening for mutations in dystonia genes TorlA (DYT1)

285


https://doi.org/10.21091/mppa.2006.1005
https://doi.org/10.3390/toxins10080313
https://doi.org/10.1155/2018/6358624
https://doi.org/10.1152/jn.2000.84.5.2458

and THAPL1 (DYT6) in musicians with focal dystonia; p. PO74. 5th International
Dystonia Symposium. Barcelona, Spain: 2011.

Schmidt, A., Jabusch, H.C., Altenmiiller, E., Hagenah, J., Bruggemann, K., Lohmann, K.,
Enders, L., Kramer, P.L., Saunders-Pullman, R., Bressman, S.B., Munchau, A., &
Klein, C. (2009). Etiology of musician's dystonia: familial or environmental?
Neurology,72(14),1248—1254.
https://doi.org/10.1212/01.wnl.0000345670.63363.d1

Schmidt, A., Jabusch, H. C., Altenmiiller, E., Kasten, M., & Klein, C. (2013). Challenges of
making music: what causes musician’s dystonia? JAMA neurology, 70(11), 1456-
1459. doi:10.1001/jamaneurol.2013.3931

Schmidt, C. P., & Stephans, R. (1991). Locus of control and field dependence as factors in
students' evaluations of applied music instruction. Perceptual and Motor
Skills, 73(1), 131-136. https://doi.org/10.2466/pms.1991.73.1.131

Schneider, W., & Fisk, A.D. (1983). Attention theory and mechanisms for skilled
performance. In R. A. Magill (Ed.), Memory and Control of Action. Amsterdam:
North-Holland.

Schneider, J., Scholz, D. S., & Altenmdiller, E. (2021). Impact of psychic traumatization on
the development of musicians’ dystonia: six exploratory case studies. Medical
Problems of Performing Artists, 36(1), 1-9.
https://doi.org/10.21091/mppa.2021.1001

Schuele, S., Jabusch, H. C., Lederman, R. J., & Altenmdiller, E. (2005). Botulinum toxin
injections in the treatment of musician’s dystonia. Neurology, 64(2), 341-343.

https://doi.org/10.1212/01.WNL.0000149768.36634.92

286


https://doi.org/10.1212/01.wnl.0000345670.63363.d1
https://doi.org/10.2466%2Fpms.1991.73.1.131
https://doi.org/10.21091/mppa.2021.1001

Schuele, S. U., & Ledermann, R. J. (2004). Occupational disorders in instrumental musicians.
Medical Problems of Performing Artists, 19, 123-128.
https://doi.org/10.21091/mppa.2004.3021

Schumann, R. Tagebiicher, in Eismann, R, Stroemfeld/RoterStern Verlag 1971, Band 1-5.

Seligman, M., & Csikszentmihalyi, M. (2000). Positive psychology: an introduction.
American Psychologist, 55(1), 5-14. d0i:10.1037//0003-066X.55.1.5.

Seligman, M. E. P., Ernst, R. M., Gillham, J., Reivich, K., & Linkins, M. (2009). Positive
education: positive psychology and classroom interventions. Oxford Review of
Education, 35(3), 293-311. doi:10.1080/03054980902934563.

Seligson, M., & MacPhee, M. (2004). Emotional intelligence and staff training in after-school
environments. In G. G. Noam (Ed.), New directions for youth development.: After
school worlds: Creating space for development and learning (pp. 71-83). San
Francisco, CA: Jossey-Bass

Semerdjieva, N. 1., & Milanov, I. G. (2018). Non-motor symptoms in patients with primary
Dystonia. In T. Rizk (Ed.), Dystonia-Different Prospects (pp. 51-77). IntechOpen.
http://dx.doi.org/10.57772/intechopen/.78360

Seo, D., Rabinowitz, A. G., Douglas, R. J., & Sinha, R. (2019). Limbic response to stress
linking life trauma and hypothalamus-pituitary-adrenal axis
function. Psychoneuroendocrinology, 99, 38-46.
https://doi.org/10.1016/j.psyneuen.2018.08.023

Sergeant, D. C., & Himonides, E. (2019). Orchestrated sex: The representation of male and
female musicians in world-class symphony orchestras. Frontiers in Psychology, 10,

1760. https://doi.org/10.3389/fpsyg.2019.01760

287


https://doi.org/10.21091/mppa.2004.3021
https://doi.org/10.1080/03054980902934563
https://doi.org/10.1016/j.psyneuen.2018.08.023
https://doi.org/10.3389/fpsyg.2019.01760

Shane, N. (2013). Speaking classical music: An argument for improvisation in classical
music education. [Doctoral Dissertation] Middletown: Wesleyan University, The
Honors College.
Shilling, C. (2008). Changing bodies: Habit, crisis and creativity. Sage Publications,
London.

Shively, J. (2015). Constructivism in music education. Arts Education Policy Review, 116(3),
128-136. https://doi.org/10.1080/10632913.2015.1011815

Shoebridge, A., Shields, N., & Webster, K. E. (2017). Minding the Body: an interdisciplinary
theory of optimal posture for musicians. Psychology of Music, 45, 821-838. doi:
10.1177/0305735617691593

Simpson Jr, J. R., Drevets, W. C., Snyder, A. Z., Gusnard, D. A., & Raichle, M. E. (2001).
Emotion-induced changes in human medial prefrontal cortex: Il. During
anticipatory anxiety. Proceedings of the National Academy of Sciences, 98(2), 688-
693. https://doi.org/10.1073/pnas.98.2.688

Siokas, V., Aloizou, A. M., Tsouris, Z., Michalopoulou, A., Mentis, A. F. A., & Dardiotis, E.
(2018). Risk factor genes in patients with dystonia: a comprehensive

Soenens, B., Elliot, A. J., Goossens, L., Vansteenkiste, M., Luyten, P., & Duriez, B. (2005).
The intergenerational transmission of perfectionism: Parents’ psychological control
as an intervening variable. Journal of Family Psychology, 19, 358-366.
https://doi.org/10.1037/0893-3200.19.3.358

Soenens, B., Vansteenkiste, M., & Luyten, P. (2010). Toward a domain-specific approach to

the study of parental psychological control: Distinguishing review. Tremor and
Other Hyperkinetic Movements, 8. doi: 10.7916/D8H438GSbetween dependency-
oriented and achievement-oriented psychological control. Journal of

Personality, 78(1), 217-256. https://doi.org/10.1111/j.1467-6494.2009.00614.x

288


https://doi.org/10.1080/10632913.2015.1011815
https://doi.org/10.1073/pnas.98.2.688
https://doi.org/10.1037/0893-3200.19.3.358
https://doi.org/10.7916%2FD8H438GS
https://doi.org/10.1111/j.1467-6494.2009.00614.x

Sparkes, A. C. (1998). Athletic identity: An Achilles' heel to the survival of self. Qualitative
Health Research, 8(5), 644-664. https://doi.org/10.1177/104973239800800506

Sparkes, A., & Silvennoinen, M. (1999). Talking bodies: Men’s narratives of the body and
sport. SoPhi: University of Jyvaskyla, Finland.

Spector, J. T. & Brandfonbrener, A. G. (2007). Methods of evaluation of musician’s dystonia:
critique of measurement tools. Movement Disorders, 22(3), 309-
312. https://doi.org/10.1002/mds.21214

Speirs-Neumeister, K. L. (2004). Factors influencing the development of perfectionism in
gifted college students. Gifted Child Quarterly, 48(4), 259-274.
https://doi.org/10.1177/001698620404800402

Stambaugh, L. A. (2017). Effects of internal and external focus of attention on woodwind
performance. Psychomusicology: Music, Mind and Brain, 27, 45-53.
https://doi.org/10.1037/pmu0000170

Stambaugh, L. A. (2019). Effects of Focus of Attention on Performance by Second-Year
Band Students. Journal of Research in Music Education, 67(2), 233-246.
https://doi.org/10.1177/0022429419835841

Stanek, J. L., Komes, K. D., & Murdoc, F. A. (2017). A cross-sectional study of pain among
U.S. college music students and faculty. Medical Problems of Performing
Artists, 32, 20-26. doi: 10.21091/mppa.2017.1005

Stanhope, J. (2018). University woodwind students’ playing-related injuries: a pilot study
investigating beliefs, attitudes and prevention strategies. Australian Journal of
Music Education, 52, 29-42. ISSN:0004-9484

Stein, P., Saltzman, E., Holt, K., & Sternad, D. (2016). Is failed predictive control a risk
factor for focal dystonia? Movement Disorders, 31(12), 1772-1776.

https://doi.org/10.1002/mds.26818

289


https://doi.org/10.1177/104973239800800506
https://doi.org/10.1002/mds.21214
https://doi.org/10.1177%2F001698620404800402
https://doi.org/10.1037/pmu0000170
https://doi.org/10.1177/0022429419835841
https://doi.org/10.1002/mds.26818

Steinlechner, S., Jabusch, H. C., Altenmiller, E., Borngraber, F., Hagenah, J., Klein, C.,
Lencer, R., & Schmidt, A. (2018). Personality profiles are different in musician's
dystonia and other isolated focal dystonias. Psychiatry Research, 266, 26-29.
https://doi.org/10.1016/j.psychres.2018.05.017

Steinmetz, A., Seidel, W., & Muche, B. (2010). Impairment of postural stabilization systems
in musicians with playing-related musculoskeletal disorders. Journal of
Manipulative and Physiological Therapeutics, 33, 603—611.
https://doi.org/10.1016/j.jmpt.2010.08.006

Steptoe, A. (1989). Stress, coping and stage fright in professional musicians. Psychology of
Music, 17(1), 3-11. https://doi.org/10.1177/0305735689171001

Sterling, M., Jull, G., & Wright, A. (2001). The effect of musculoskeletal pain on motor
activity and control. Journal of Pain, 2, 135-145.
https://doi.org/10.1054/jpai.2001.19951

Stirling, A., Tam, A., Milne, A., & Kerr, G. (2020). Media narratives of gymnasts’ abusive
experiences: Keep smiling and point your toes. In R. Kerr, N. Barker-Ruchti, C.
Stewart, & G. Kerr (Eds.), Women’s Artistic Gymnastics: Socio-cultural
perspectives (pp. 81-98). Routledge.

Stoeber, J., & Eismann, U. (2007). Perfectionism in young musicians: Relations with
motivation, effort, achievement, and distress. Personality and Individual
Differences, 43, 2182-2192. https://doi.org/10.1016/j.paid.2007.06.036

Sun, A, Yeo, H. G, Kim, T. U, Hyun, J. K., & Kim, J. Y. (2014). Radiologic assessment of
forward head posture and its relation to myofascial pain syndrome. Annals of
Rehabilitation Medicine, 38(6), 821.

DOI: https://doi.org/10.5535/arm.2014.38.6.821

290


https://doi.org/10.1016/j.psychres.2018.05.017
https://doi.org/10.1016/j.jmpt.2010.08.006%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
https://doi.org/10.1177%2F0305735689171001
https://doi.org/10.1054/jpai.2001.19951%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
https://doi.org/10.1016/j.paid.2007.06.036
https://doi.org/10.5535/arm.2014.38.6.821

Sussman, J. (2015). Musician’s Dystonia. Practical Neurology, 15 (4), 243-243.
http://dx.doi.org/10.1136/practneurol-2015-001148

Suzuki, K., Takano, M., Hashimoto K., Numao, A., Nakamura, T. Sakuta, H., & Hirata, K.
(2012). Computer mouse-related dystonia: a novel presentation of task-specific
dystonia. Journal of Neurology, 259, 2221-2222. https://doi.org/10.1007/s00415-
012-6519-1

Syme, K. L., & Hagen, E. H. (2020). Mental health is biological health: Why tackling
“diseases of the mind” is an imperative for biological anthropology in the 21st
century. American Journal of Physical Anthropology, 171, 87-117.
https://doi.org/10.1002/ajpa.23965

Tanveer, F., Shahid, S., & Hafeez, M. M. (2018). Effect of Forward Head Posture on Neck
Disability and Level of Stress Among Undergraduate Students. Isra Medical
Journal, 10(2), 78-80.

Teicher, M. H., Samson, J. A., Anderson, C. M., & Ohashi, K. (2016). The effects of
childhood maltreatment on brain structure, function and connectivity. Nature
Reviews Neuroscience, 17(10), 652-666. doi:10.1038/ nrn.2016.111.

Termsarasab, P., & Frucht, S. J. (2016). Evaluation of embouchure dysfunction: Experience
of 139 patients at a single center. Laryngoscope, 126(6).
https://doi.org/10.1002/lary.25723

Thomas, M. S., Croshy, S., & Vanderhaar, J. (2019). Trauma-informed practices in schools
across two decades: An interdisciplinary review of research. Review of Research in
Education, 43(1), 422-452. https://doi.org/10.3102/0091732X18821123

Thrall, J. H. (2005). Prevalence and costs of chronic disease in a health care system

structured for treatment of acute illness. Radiology, 235(1), 9-12.

291


http://dx.doi.org/10.1136/practneurol-2015-001148
https://doi.org/10.1007/s00415-012-6519-1
https://doi.org/10.1007/s00415-012-6519-1
https://doi.org/10.1002/ajpa.23965
https://doi.org/10.1002/lary.25723
https://doi.org/10.3102/0091732X18821123

Toner, J., Jones, L., & Moran, A. (2016). Bodily crises in skilled performance: Considering
the need for artistic habits. Performance Enhancement & Health, 4(1-2), 50-57.
https://doi.org/10.1016/j.peh.2015.10.001

Torrance, H. (2012). Triangulation, Respondent Validation, and Democratic Participation in
Mixed Methods Research. Journal of Mixed Methods Research, 6(2), 111-123.
https://doi.org/10.1177/1558689812437185

Tubiana, R. (2003). Prolonged Neuromuscular Rehabilitation for Musician’s Focal Dystonia.
Medical Problems of Performing Artists, 18(4), 166- 169.
https://doi.org/10.21091/mppa.2003.4030

Tubiana, R., & Chamagne, P. (2000). Prolonged rehabilitation treatment of musician’s focal

dystonia. In R. Tubiana & P. C. Amadio (Eds.), Medical problems of the
instrumentalist musician (pp. 369-378). London: Martin Dunitz

Vaag, J., Bjerngaard, J. H., & Bjerkeset, O. (2016). Symptoms of anxiety and depression

among Norwegian musicians compared to the general workforce. Psychology of
Music, 44(2), 234-248. DOI: 10.1177/0305735614564910

Vaag, J., Saksvik-Lehouillier, 1., Bjgrngaard, J. H., & Bjerkeset, O. (2016). Sleep difficulties
and insomnia symptoms in Norwegian musicians compared to the general
population and workforce. Behavioral Sleep Medicine, 14(3), 325-342.
https://doi.org/10.1080/15402002.2015.1007991

Valentine, E. R., Kleinmann, J., & Buckoke, P. (2022) The Alexander Technique. In: G. E.
McPherson (Ed.) The Oxford Handbook of Music Performance (Volume 2.)

DOI: 10.1093/oxfordhb/9780190058869.001.0001
Van Brakel, A. M., Muris, P., Bogels, S. M., & Thomassen, C. (2006). A multifactorial

model for the etiology of anxiety in non-clinical adolescents: Main and interactive

292


https://doi.org/10.1016/j.peh.2015.10.001
https://doi.org/10.1177%2F1558689812437185
https://doi.org/10.21091/mppa.2003.4030
https://doi.org/10.1080/15402002.2015.1007991

effects of behavioral inhibition, attachment and parental rearing. Journal of Child
and Family Studies, 15(5), 568-578. https://doi.org/10.1007/s10826-006-9061-x

Van der Kolk, B. A. (1994). The body keeps the score: Memory and the evolving
psychobiology of posttraumatic stress. Harvard Review of Psychiatry, 1(5), 253-
265. DOI: 10.3109/10673229409017088

Van der Kolk, B. (2014). The body keeps the score: Mind, brain and body in the
transformation of trauma. Penguin UK.

Van Loon, E. M., Masters, R. S. W, Ring, C., & Mclntyre, D. B. (2001). Changes in limb
stiffness under conditions of mental stress. Journal of Motor Behavior, 33, 153—
164. DOI: 10.1080/00222890109603147

Van Vugt, F. T., Boullet, L., Jabusch, H-C., & Altenmdiller, E. (2014). Musician's dystonia in
pianists: long-term evaluation of retraining and other therapies. Parkinsonism &
Related Disorders, 20(1), 8-12. https://doi.org/10.1016/j.parkreldis.2013.08.009

Visentin, P., & Shan, G. (2004). An innovative approach to understand overuse injuries:
biomechanical modeling as a platform to integrate information obtained from
various analytic tools. Medical Problems of Performing Artists, 19(2), 90-96.
https://doi.org/10.21091/mppa.2004.2014

Visentin, P., Shan, G., and Wasiak, E. (2008). Informing music teaching and learning using
movement analysis technology. International Journal of Music Education, 26, 73—
87. https://doi.org/10.1177/0255761407085651

Vivek, P. H., Singh, S. N., Mishra, S., and Donavan, T. D. (2017). Parallel Analysis Engine
to Aid in Determining Number of Factors to Retain using R [Computer software],
Available from https://analytics.gonzaga.edu/parallelengine/. (Accessed: September

14, 2021)

293


https://doi.org/10.1007/s10826-006-9061-x
https://doi.org/10.3109/10673229409017088
https://doi.org/10.1016/j.parkreldis.2013.08.009
https://doi.org/10.21091/mppa.2004.2014
https://doi.org/10.1177%2F0255761407085651
https://analytics.gonzaga.edu/parallelengine/

Wade, D. T., & Halligan, P. W. (2017). The biopsychosocial model of illness: a model whose
time has come. Clinical Rehabilitation, 31(8), 995-1004.
https://doi.org/10.1177/0269215517709890

Wainwright, S. P., Williams, C., & Turner, B. S. (2005). Fractured identities: injury and the
balletic body. Health: An Interdisciplinary Journal for the Social Study of Health,
[lIness and Medicine, 9(1), 49-66. DOI: 10.1177/1363459305048097

Walker, M. J. (2004). Influences of Gender and Sex-Stereotyping of Middle School Student's
Perception and Selection of Musical Instruments: A Review of the Literature. Visions
of Research in Music Education, 4(1), 8. Available at:
https://opencommons.uconn.edu/vrme/vol4/iss1/8

Wanless, S. B. (2016). The role of psychological safety in human development. Research in
Human Development, 13(1), 6-14. https://doi.org/10.1080/15427609.2016.1141283

Waters, M. (2019). Perceptions of playing-related discomfort/pain among tertiary string
students: A general overview of contributing factors. International Journal of Music
Education, 37(2), 226-242. https://doi.org/10.1177/0255761419833078

Waters, M. (2020a). The perceived influence of the one-on-one instrumental learning
environment on tertiary string students’ perceptions of their own playing-related
discomfort/pain. British Journal of Music Education, 37(3), 221-233.
doi:10.1017/S0265051720000236

Waters, M. (2020b). Perceptions of playing-related discomfort/pain among tertiary string
students: a thematic analysis. Music Education Research, 22(3), 257-269.
https://do1.org/10.1080/14613808.2020.1765154

Webster, P. (2011). Construction of music learning. In R. Colwell & P. Webster (Eds.),

MENC handbook of research on music learning (pp. 35-83). Oxford University Press

294


https://doi.org/10.1177%2F0269215517709890
https://opencommons.uconn.edu/vrme/vol4/iss1/8
https://doi.org/10.1080/15427609.2016.1141283
https://doi.org/10.1177/0255761419833078
https://doi.org/10.1080/14613808.2020.1765154

Weineck, F., Schultchen, D., Hauke, G., Messner, M., & Pollatos, O. (2020). Using bodily
postures to reduce anxiety and improve interoceoption: a comparison between
powerful and neutral poses. PLoS One, 15, e0242578. doi: 10.1371/
journal.pone.0242578

White, P. D., Rickards, H., & Zeman, A. Z (2012). Time to end the distinction between
mental and neurological illnesses. British Medical Journal, 344, 24-28.
doi: https://doi.org/10.1136/bmj.e3454

Wigram, T., Saperston, B., & West, R. (1995). The art and science of music therapy: A
handbook. London, UK: Routledge.

Wijsman, J., Grundlehner, B., Penders, J., & Hermens, H. (2013). Trapezius muscle EMG as
predictor of mental stress. ACM transactions on embedded computing systems
(TECS), 12(4), 1-20. DOI: http://dx.doi.org/10.1145/2485984.2485987

Williamon, A., & Thompson, S. (2006). Awareness and incidence of health problems among
conservatoire students. Psychology of Music, 34(4), 411-430. DOI:
10.11770305735606067150

Williams, S. G. (2019). Finding focus: using external focus of attention for practicing and
performing music [Doctoral dissertation] Leiden University

Wilson, F. R. (2000). Glenn Gould’s hand. In: R. Tubiana & P. Amadio (Eds.), Medical
Problems of the Instrumentalist Musician (pp. 379-397).
https://doi.org/10.1201/9780367804374

Wilson, F. R., Wagner, Ch., & Homberg, V. (1993). Biomechanical abnormalities in
musicians with occupational cramp/focal dystonia. Journal of Hand Therapy, 6)4),
298-307. https://doi.org/10.1016/S0894-1130(12)80331-0

Wilson, R. J., Watson, J. T., & Lee, D. H. (2014). Nerve entrapment syndromes in

musicians. Clinical Anatomy, 27(6), 861-865. DOI: 10.1002/ca.22377

295


https://doi.org/10.1136/bmj.e3454
http://dx.doi.org/10.1145/2485984.2485987
https://doi.org/10.1201/9780367804374%22%20%5Ct%20%22_blank
https://doi.org/10.1016/S0894-1130(12)80331-0%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier

Woldendorp, K. H., Boschma, H., Boonstra, A. M., Arendzen, H. J., & Reneman, M. F.
(2016). Fundamentals of embouchure in brass players: Towards a definition and
clinical assessment. Medical Problems of Performing Artists, 31(4), 232-
243. https://doi.org/10.21091/mppa.2016.4038

Woody, R. H. (2021). Music education students’ intrinsic and extrinsic motivation: A
quantitative analysis of personal narratives. Psychology of Music, 49(5), 1321-
1343. https://doi.org/10.1177/0305735620944224

Woon, F. L., & Hedges, D. W. (2008). Hippocampal and amygdala volumes in children and
adults with childhood maltreatment-related posttraumatic stress disorder: A meta-
analysis. Hippocampus, 18(8), 729-736.
https://doi.org/10.1002/hipo.20437

Wulf, G. (2013). Attentional focus and motor learning: A review of 15 years. In International
Review of Sport and Exercise Psychology, 6(1), 77-104.
https://doi.org/10.1080/1750984X.2012.723728

Wulf, G., Chiviacowsky, S., & Cardozo, P. (2014). Additive benefits of autonomy support
and enhanced expectancies for motor learning. Human Movement Science, 37, 12—
20. https://doi.org/10.1016/j.humov.2014.06.004

Wulf, G., Landers, M., Lewthwaite, R., & Tollner, T. (2009). External focus instructions
reduce postural instability in individuals with Parkinson disease. Physical
Therapy, 89(2), 162-168. https://doi.org/10.2522/ptj.20080045

Wulf, G., & Lewthwaite, R. (2010). Effortless motor learning? An external focus of attention
enhances movement effectiveness and efficiency. In B. Bruya (Ed.), Effortless
attention: A new perspective in the cognitive science of attention and action (pp.

75-101). Cambridge, MA: MIT Press

296


https://doi.org/10.21091/mppa.2016.4038
https://doi.org/10.1177%2F0305735620944224
https://doi.org/10.1002/hipo.20437
https://doi.org/10.1080/1750984X.2012.723728
https://doi.org/10.1016/j.humov.2014.06.004
https://doi.org/10.2522/ptj.20080045

Wulf, G., & Lewthwaite, R. (2016). Optimizing performance through intrinsic motivation
and attention for learning: The OPTIMAL theory of motor learning. Psychonomic
Bulletin & Review, 23, 1382-1414. https://doi.org/10.3758/513423-015-0999-9

Wulf, G., & McNevin, N. H. (2003). Simply distracting learners is not enough: More
evidence for the learning benefits of an external focus of attention. European
Journal of Sport Science, 3(5), 1-13. https://doi.org/10.1080/17461390300073501

Wulf, G., & Toole, T. (1999). Physical assistance devices in complex motor skill learning:
Benefits of a self-controlled practice schedule. Research Quarterly for Exercise
and Sport, 70, 265-272. https://doi.org/10.1080/02701367.1999.10608045

Yoshie, M., Sakai, N., Ohtsuki, T., & Kudo, K. (2015). Slow-down exercise reverses
sensorimotor reorganization in focal hand dystonia: a case study of a
pianist. International Journal of Neurorehabilitation, 2(2), 157. DOI:
10.4172/2376-0281.1000157

Zachry, T., Wulf, G., Mercer, J., & Bezodis, N. (2005). Increased movement accuracy and
reduced EMG activity as the result of adopting an external focus of attention. Brain
Research Bulleting, 67, 304-309. https://doi.org/10.1016/j.brainresbull.2005.06.035

Zander, M. F., Voltmer, E., & Spahn, C. (2010). Health promotion and prevention in higher
music education: results of a longitudinal study. Medical Problems of Performing
Artists, 25(2), 54-65. https://doi.org/10.21091/mppa.2010.2012

Zarse, E. M., Neff, M. R., Yoder, R., Hulvershorn, L., Chambers, J. E., & Chambers, R. A.
(2019). The adverse childhood experiences questionnaire: Two decades of research
on childhood trauma as a primary cause of adult mental illness, addiction, and
medical diseases. Cogent Medicine, 6(1), 1581447.

https://doi.org/10.1080/2331205X.2019.1581447

297


https://doi.org/10.3758/s13423-015-0999-9
https://doi.org/10.1080/17461390300073501
https://doi.org/10.1080/02701367.1999.10608045
https://doi.org/10.1016/j.brainresbull.2005.06.035%22%20%5Ct%20%22_blank%22%20%5Co%20%22Persistent%20link%20using%20digital%20object%20identifier
https://doi.org/10.21091/mppa.2010.2012
https://doi.org/10.1080/2331205X.2019.1581447

Zaza, C. (1998). Playing-related musculoskeletal disorders in musicians: a systematic review
of incidence and prevalence. Canadian Medical Association Journal, 158, 1019—
1025. PMID: 9580730

Zaza, C., Charles, C., & Muszynski, A. (1998). The meaning of playing-related
musculoskeletal disorders to classical musicians. Social Science &
Medicine, 47(12), 2013-2023. https://doi.org/10.1016/S0277-9536(98)00307-4

Zelenak, M.S. (2014). Development and Validation of the Music Performance Self-Efficacy
Scale. Music Education Research International, 4. Retrieved from
http://cmer.arts.usf.edu/ content/articlefiles/3122-MERI04pp31-43.pdf

Zeman, W., Kaelbling, R., & Pasamanick, B. (1959). Idiopathic dystonia musculorum
deformans. I. The hereditary pattern. American Journal of Human Genetics, 11,
188-202.

Zhang, W., Lei, D., Keedy, S. K., Ivleva, E. I., Eum, S., Yao, L., Tamminga, C. A., Clementz,
B., A., Keshavan, M. S., Pearlson, G. D., Gershon, E. S., Bishop, J. R., Gong, Q.,
Lui, S., & Sweeney, J. A. (2020). Brain gray matter network organization in
psychotic disorders. Neuropsychopharmacology, 45(4), 666-674.
https://doi.org/10.1038/s41386-019-0586-2

Zhu, F., Poolton, J., & Masters, R. (2014). Neuroscientific aspects of implicit motor learning
in sport. In A. Gollhofer, W. Taube, & J. B. Nielsen (Eds.), Routledge handbook of
motor control and motor learning (pp 155-174). Routledge/Taylor & Francis

Group

298


https://pubmed.ncbi.nlm.nih.gov/9580730
https://doi.org/10.1016/S0277-9536(98)00307-4

Appendices

Table of Contents

Appendix A. Study 1. Participant information sheet..............ccccociinininiiiinc 301
Appendix B. Study 1. ConSeNt FOFrM.........ccoiiiiiiiieiece e 307
Appendix C. Study 2. Participant information sheet...............c.ccooiiiiiiiiinie 309
Appendix D. Study 2. Participant Consent fOrm ... 313
Appendix E. Study 2. Interview schedule ............cccoooveiiiiiiiie e 315
Appendix F. Study 3. QUESTIONNAITE ITEMS .....cocuiiiiiiiiieie e 318

299



Appendix A. Study 1. Participant information sheet

Life-stories of musicians with Musician’s Focal Dystonia: A Grounded Theory study

Background

The University of York would like to invite you to take part in the following research project:
Life-stories of musicians with Musician’s Focal Dystonia: A grounded theory study.

Before agreeing to take part, please read this information sheet carefully and let us know if

anything is unclear or you would like further information.

What is the study?

In the past decades, researchers tried to understand Musician’s Focal Dystonia (MFD) from a
medical viewpoint and it was exclusively treated with oral medication and Botulinum Toxin
injections. These strategies do not seem to be effective and have severe side effects as well.
As a former sufferer and now a consultant for musicians, | am interested to find out if there
are any psychological traits and environmental factors which are typical in MFD sufferers,
and how they contribute to the symptoms. The main goal of the research is to understand the
mindsets and thought processes of MFD before and during the onset of the symptoms, and
also, how the environment influenced these individuals. This information can help to create a
therapy which helps to address the non-motor symptoms to complement the physical
retraining, and can also contribute to the prevention of MFD. This research is part of my
doctoral studies, which I am undertaking at the University of York, Department of Music.
The project has been reviewed by the Arts and Humanities Ethics Committee of the
University of York (Chair: Keith Allen - keith.allen@york.ac.uk; contact: Dr Tom Collins —

tom.collins@york.ac.uk)
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If you choose to take part, you will be involved in this research for the duration of
your interview, for approximately 60 minutes. The interview is going to be recorded (with
your consent) and analysed with appropriate qualitative methods. The same process is going
to be repeated with all the other participants. The themes and information which will emerge
from this process will inform my Ph.D. thesis.

| want you to be aware that the topic of the interview is going to be your
experience with MFD, which might cause psychological or emotional discomfort. If
this occurs, you can choose not to answer the question which caused distress or even
quit the interview. Also, you will be informed of the appropriate sources of medical
and psychological help and the available treatments.

While there are no immediate benefits for those people participating in the
project, and the researcher cannot offer payment for the participation, it is hoped that
this work will enhance the current treatment for MFD sufferers.

You will be debriefed immediately after data collection, providing you with any
further information that you might need in order to complete your understanding of the
research. You will get access to the report of the research after it is completed through the
researcher. You will not be identified in the data, nor in the report and final thesis. The data
collected during the course of this research might be used for additional or subsequent

research.

Why have | been invited to take part?
You have been invited to take part because of your personal experiences of MFD. Your
personal knowledge is unique and valuable for my research. Apart from you, approximately

10-15 participants will be invited and interviewed during this research.
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Do I have to take part?

No, participation is optional. If you do decide to take part, you will be given a copy of this
information sheet for your records and will be asked to complete a participant information
form. If you change your mind at any point during the study, you will be able to withdraw

your participation without having to provide a reason.

On what basis will you process my data?
Under the General Data Protection Regulation (GDPR), the University has to identify a legal
basis for processing personal data and, where appropriate, an additional condition for
processing special category data.

In line with our charter which states that we advance learning and knowledge by
teaching and research, the University processes personal data for research purposes under

Article 6 (1) (e) of the GDPR:

Processing is necessary for the performance of a task carried out in the public interest
Special category data is processed under Article 9 (2) (j):
Processing is necessary for archiving purposes in the public interest, or scientific and

historical research purposes or statistical purposes

Research will only be undertaken where ethical approval has been obtained, where there is a

clear public interest and where appropriate safeguards have been put in place to protect data.
In line with ethical expectations and in order to comply with common law duty of

confidentiality, we will seek your consent to participate where appropriate. This consent will

not, however, be our legal basis for processing your data under the GDPR.
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How will you use my data?

Data will be processed for the purposes outlined in this notice.

Will you share my data with 3" parties?
No. Data will be accessible to the project team at York only. Anonymised data may be reused

by the research team or other third parties for secondary research purposes.

How will you keep my data secure?

The University will put in place appropriate technical and organisational measures to protect

your personal data and/or special category data. For the purposes of this project we will

anonymise and pseudonymise your data and store it on password protected storage spaces.
Information will be treated confidentiality and shared on a need-to-know basis only.

The University is committed to the principle of data protection by design and default and will

collect the minimum amount of data necessary for the project. In addition, we will anonymise

or pseudonymise data wherever possible.

Will you transfer my data internationally?

Possibly. The University’s cloud storage solution is provided by Google which means that
data can be located at any of Google’s globally spread data centres. The University has data
protection complaint arrangements in place with this provider. For further information see,

https://www.york.ac.uk/it-services/google/policy/privacy/.
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Will I be identified in any research outputs?
All information which is collected about you during the course of the research will be kept
strictly confidential. Any information about you that is disseminated will have your name and

address removed so that you cannot be identified by it.

How long will you keep my data?
Data will be retained in line with legal requirements or where there is a business need.

Retention timeframes will be determined in line with the University’s Records Retention

Schedule.

What rights do | have in relation to my data?

Under the GDPR, you have a general right of access to your data, a right to rectification,
erasure, restriction, objection or portability. You also have a right to withdrawal. Please note,
not all rights apply where data is processed purely for research purposes. For further
information see:

https://www.york.ac.uk/records/management/generaldataprotectionrequlation/individualsrigh

ts/.

Questions or concerns

If you have any questions about this participant information sheet or concerns about how
your data is being processed, please contact Keith Allen, Chair of the Arts and Humanities
Ethics Committee (keith.allen@york.ac.uk) in the first instance. If you are still dissatisfied,

please contact the University’s Acting Data Protection Officer at dataprotection@york.ac.uk.
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Right to complain

If you are unhappy with the way in which the University has handled your personal data, you
have a right to complain to the Information Commissioner’s Office. For information on
reporting a concern to the Information Commissioner’s Office, see

WWWw.ico.org.uk/concerns.

18.01.2019.

305


http://www.ico.org.uk/concerns

Appendix B. Study 1. Consent form

Title of Project: An investigation of the psychological background of Musician’s Focal Dystonia sufferers

and its possible contribution to the onset of the symptoms: A grounded theory study.

Name of Researcher: Anna Detari

Participant Identification Number for this project:

Please initial box

=

I confirm that | have read and understand the information sheet

dated 12.12.2018., for the project in which I have been asked to take part and have had the

opportunity to ask questions.

2. | understand that my participation is voluntary and that | am free to withdraw at any time

without giving any reason.

3. lunderstand that my responses will be anonymised before analysis. | give permission for

members of the research team to have access to my anonymised responses. | understand

that all personal data about me will be kept confidential.

4. 1 understand that the investigator(s) must adhere to the BPS Code of Human Research

Ethics.
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5. lagree to take part in the above research project.

Name of participant Date _
Signature

Name of person taking consent Date _

(if different from lead researcher) Signature

Researcher Date _
Signature
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Appendix C. Study 2. Participant information sheet

Research project title
Musician’s Focal Dystonia sufferers’ maladaptive psychological characteristics, behaviours

and influential environmental factors from the therapists’ viewpoint

Invitation paragraph

You are being invited to take part in a research project. Before you decide, it is important
for you to understand why the research is being done and what it will involve. Please
take time to read the following information carefully and discuss it with others if you
wish. Ask me if there is anything that is not clear or if you would like more information.

Take time to decide whether or not you wish to take part. Thank you for reading this.

What is the purpose of the project?

In the past decades, researchers examined Musician’s Focal Dystonia (MFD) from a
medical viewpoint, aiming to understand its pathophysiology. As a result, the most
common treatment strategies are Botulinum Toxin, oral medication or movement
retraining programs.

Quite recently, psychological factors have been identified as possible risk factors
and triggers, alongside with some debilitative behavioural patterns and environmental
factors. These patterns might have an impact on the chosen treatment as well, especially
on behavioural retraining programs.

The literature suggests that medical professionals and other practitioners are

aware of these problems, and in some cases even address them in their therapy, but this
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process is mostly undocumented. The main goal of the research is to map what particular
psychological issues and connecting behaviours medical professionals and practitioners
encounter in their practice, and how they handle them within the rehabilitation. This
information will contribute to the final goal of my Ph.D. studies, namely to create a
cognitive-behavioural therapy to complement the physical retraining, which can also
contribute to the prevention of MFD. This research is the first of my Ph.D. studies at the

University of York, starting in November 2018 and finishing in August 2019.

Why have | been chosen?

You have been chosen to participate in this research because of your personal
experiences of MFD and special viewpoint as a practitioner. Your personal knowledge
is unigque and valuable for my research. Apart from you, approximately 8-10 participants

will be invited and interviewed during this research.

Do I have to take part?

It is up to you to decide whether or not to take part. If you do decide to take part, you
will be given this information sheet to keep (and be asked to sign a consent form). If you
decide to take part you are still free to withdraw at any time, without penalty or loss of

benefits, and without giving a reason.

What will happen to me if | take part?
You will be involved in this research for the duration of your interview, for
approximately 60 minutes. The interview is going to be recorded (with your consent)

and analysed with appropriate qualitative methods. The same process is going to be
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repeated with all the other participants. The themes and information which will emerge

from this process will inform my Ph.D. study.

What do | have to do?
For this research you will be asked to attend your interview, arriving at the previously

set time, and stay as long as your interview is finished.

What are the possible disadvantages and risks of taking part?

| want you to be aware that the topic of the interview is going to be your personal
experience of MFD patients. You will not be asked to reveal any confidential
information, and you can share your professional experience and opinions to the point
you find appropriate. You can choose not to answer the question if you feel it would

conflict with your professional work.

What are the possible benefits of taking part?
While there are no immediate benefits for those people participating in the project, it is

hoped that this work will enhance the current treatment for MFD sufferers.

Will my taking part in this project be kept confidential?
All information which is collected about you during the course of the research will be
kept strictly confidential. Any information about you that is disseminated will have your

name and address removed so that you cannot be identified by it.
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What happens immediately after data collection?
You will be debriefed immediately after data collection, providing you with any further

information that you might need in order to complete your understanding of the research.

What will happen to the results of the research project?
You will get access to the report of the research after it is completed through the researcher.
You will not be identified in the data, nor in the report and final thesis. The data collected

during the course of this research might be used for additional or subsequent research.

Who has reviewed the project?

The project has been reviewed by the Arts and Humanities Ethics Committee of the University

of York.

Contact for further information:

Anna Détari

ad1470@york.ac.uk

077 5393 3935

Thank you for taking part in this research project.

17.10.2018.
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Appendix D. Study 2. Participant Consent form

Participant Consent Form
Title of the project: Musician’s Focal Dystonia sufferers’ maladaptive psychological
characteristics, behaviours and influential environmental factors from the therapists’ viewpoint

Name of the researcher: Anna Détari

1.| I confirm that | have read and understand the information sheet
dated 17.10.2018., for the project in which I have been asked to take part

and have had the opportunity to ask questions.

2.| I understand that my participation is voluntary and that | am free to

withdraw at any time without giving any reason.

3.| I understand that my responses will be anonymised before analysis. | give
permission for members of the research team to have access to my
anonymised responses. | understand

that all personal data about me will be kept confidential.

4.| I understand that the investigator(s) must adhere to the BPS Code of

Human Research Ethics.

5.| | agree to take part in the above research project.
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Participant identification number for this project:
Name of participant:
Date:

Signature:

Researcher: Anna Détéari

Date:

Signature:
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Appendix E. Study 2. Interview schedule

Domain

Questions

Introduction +

ethics

Greeting, permission to record the interview, summary of the ethics,

rapport

General

information about

How long have you been treating people with MFD?

the participant’s How did you start working with MFD sufferers?
practice
Roughly how many people do you treat per year?
How long does the rehabilitation last on average?
How often do you see your clients/patients? How much time do you
spend with them?
Non-motor Do you notice salient psychological characteristics in the sufferers?
symptoms How would you describe them?

Did you notice similarities in their professional behaviour?

Do your clients/patients share details about their personal/professional
experience? If yes, are there any similarities between these

recollections?
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Are you aware if your clients suffered any kind of psychological

trauma before the onset?

Are your clients/patients asked about health-related behaviour? If yes,

are there frequently reported issues?

Are there any other characteristics musicians with MFD share in your

opinion?

Follow-up questions about the topics in the framework which were not

spontaneously mentioned.

The issues’ effect

on the

rehabilitation

What are the most important factors influencing the retraining?

Subsequent questions based on the answers from the previous section:

Do you think that the personality traits you mentioned influence the

treatment?

Do you think that the behaviours you mentioned can enhance or hinder

the process?

Addressing non-

motor symptoms

Do you think that the [non-motor issues mentioned by the practitioner]

can be addressed as part of the treatment?
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(Reported in a

subsequent paper)

Do have any specific strategies to address the [non-motor issues

mentioned by the practitioner]?

Are there other types of therapy you suggest to them to complement

the treatment?

Summary, closing
the interview,

ethics repeated

Asking for any last thoughts, repeated ethics, closing the interview.

Thanking the participant for taking part in the research.
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Appendix F. Study 3. Questionnaire items

Self-constructed questionnaire — original grouping of the items

Topic | Technique focused teaching
. In the lessons, most of the time was spent on small segments of the technical
aspects of the playing. (Technical focus)
My teacher attempted to change my technique. (Changed technique)
My teacher allowed me to play with my own individual technique without
attempting to change it. (Own technique) Reversed
My teacher always made me focus on musical expression. (Expression) Reversed
Topic | Body mechanics
2. My teacher never paid attention to my posture or corrected when necessary. (No
posture)
My teacher did not care if | played with a healthy technique as long as | got the
notes right. (No health support)
My teacher was concerned if | had any pain or discomfort while playing. (Concern
over discomfort) Reversed
My teacher frequently spent time explaining how to use my body when playing to
avoid injuries. (Avoid injuries) Reversed
Topic | Socially prescribed perfectionism/ High demands
3. | always felt like that my teacher asked for more than | was capable of. (Too much
asked)
During my lessons, | felt I had to get things right on the first try. (First try)
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My teacher was always encouraging when | made mistakes. (Encouragement)

Reversed

My teacher always gave me time to figure out a new piece, exercise, or technique.

(Give time) Reversed

Topic | Authoritative teaching style

4. | was unsure what was expected of me. (Unsure expectations)

All aspects of the performance (e.g., dynamics, tempo, articulation) were

prescribed by my teacher. (Prescription)

My teacher’s instructions were always clear. (Clear instructions)

Reversed

My teacher let me develop my own approach to each piece | played. (Own

approach) Reversed

Topic | Technical problems

5. | had ongoing difficulty with certain aspects of my instrumental technique.

(Technical difficulty)

No matter how much I practised; I was still unsatisfied with some technical

aspects of my playing. (Unsatisfied)

My teacher always found a way to help me solve my technical issues. (Solving

issues) Reversed

With enough practice, | was always able to solve any technical challenges. (Self-

efficacy) Reversed

Topic | Early success

6. | often played music which was ahead of my class. (Early success)

When | started the instrument, I improved quicker than my classmates. (Quick

improvement)
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Playing was relatively easy for me at the start. (Easy start)

| entered competitions, got selected for special positions, won auditions very early

during my years of study. (Ahead of class)

Items in the self-constructed scale’s factors

Factor 1.

Health and encouragement

My teacher never paid attention to my posture or corrected when necessary.

(No posture)

My teacher always made me focus on musical expression. (Expression)

Reversed

My teacher frequently spent time explaining how to use my body when

playing to avoid injuries. (Avoid injuries) Reversed

My teacher did not care if | played with a healthy technique as long as | got

the notes right. (No health support)

My teacher always gave me time to figure out a new piece, exercise, or

technique. (Give time) Reversed

My teacher’s instructions were always clear. (Clear instructions) Reversed

My teacher was always encouraging when | made mistakes. (Encouragement)

Reversed

My teacher was concerned if | had any pain or discomfort while playing.

(Concern over discomfort) Reversed
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My teacher always found a way to help me solve my technical issues. (Solve

issues) Reversed

Factor 2. Instrumental technique

In the lessons, most of the time was spent on small segments of the technical

aspects of the playing. (Technical focus)

My teacher allowed me to play with my own individual technique without

attempting to change it. (Own technique) Reversed

I had ongoing difficulty with certain aspects of my instrumental technique.

(Technical difficulty)

My teacher attempted to change my established technique. (Changed

technique)

My teacher let me develop my own approach to each piece I played. (Own

approach) Reversed

Factor 3. Demands and authoritative teaching

I always felt like that my teacher asked for more than | was capable of. (Too

much asked)

During my lessons, | felt | had to get things right on the first try. (First try)

All aspects of the performance (e.g., dynamics, tempo, articulation) were

prescribed by my teacher. (Prescription)
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