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Background: Muscle fatigue has been reported as a risk factor for the 
development of performance-related musculoskeletal disorders (PRMD) in 
musicians. However, little research exists to support this claim. The aim of 
this study was to investigate whether changes occur in muscle activity 
patterns during high string performance over a prolonged playing period, and 
whether this is influenced by PRMD. 
 
Methods: High string musicians were divided into a PRMD and a non-PRMD 
group. They played a chromatic scale pre and post and a self-chosen “hard” 
(Borg scale 16-17) piece of music for one hour. Electromyography data 
recorded from arm, shoulder and trunk muscles was analyzed: the amplitude 
to measure muscle activity characteristics and the lower frequency to 
measure muscle fatigue. Differences between and within groups and the 
frequency spectrum were analyzed using linear mixed models. 
 
Results: Fifteen musicians participated (7 PRMD: 22.8 years, 2 male/5 female 
and 8 non-PRMD: 34.3 years, 2 male/6 female). Changes in muscle activation 
patterns were observed between and within both groups, however changes 
varied significantly depending on group affiliation. Significant low frequency 
spectrum changes between groups were observed in overall muscles of the 
right arm (p=0.04) and left forearm flexors (p=0.05) following one hour of 
playing. 
 
Conclusions: Muscle activity and frequency spectrum shifts differ in high 
string musicians with and without PRMD, suggesting possible differential 
muscle fatigue effects between the groups. 
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NEW INSIGHTS 
Based on these results it 
may be possible to 
identify compensatory or 
less effective motor 
strategies used to 
maintain performance.  

NEW 
IMPLICATIONS 
Recognising aberrant 
muscle activities, and if 
such muscle activities are 
correlated with less 
efficient muscle activation 
patterns, may help in 
developing targeted 
PRMD prevention and 
management strategies  
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	Background: Maximising the training stimulus and performance output involves carefully planned training, but also the appropriate use of recovery techniques around these training sessions. Importantly, this may reduce the risk of both overtraining and...
	Methods: Recent data on the amount of sleep athletes are obtaining, means to improve sleep and behaviour change strategies will be discussed.
	Main Contribution: Attendees should come away with an enhanced understanding of the importance of recovery and sleep, recovery methods, environmental and psychological disturbers of sleep, tools to measure sleep and means of enhancing sleep and ultima...
	Conclusions: This presentation will describe means of enhancing recovery and sleep and how this has been done in an elite athlete population. Relevance to the performing arts, elite performance and mental and physical wellbeing will be highlighted.
	Biography: Dr Shona Halson
	Injury management in full and part-time Australian dancers
	Background: Research investigating injury in professional dance historically focusses on full-time company-based dancers. However, the Australian independent dance sector is growing. Data are required regarding their injury, rehabilitation and healthc...
	Methods: Data were collected by a national, cross-sectional survey of independent and company-based dancers in Australia, undertaken in 2016-17. Data were analysed using chi square, two-tailed Fisher’s exact tests, independent t-tests, Mann-Whitney U ...
	Conclusions: These data demonstrate that injured professional dancers seek care from community-based healthcare practitioners, who may not be aware of the latest evidence based treatment for this highly specialised group. These clinicians require supp...
	Biography: Amy Vassallo

	Saxophone fitness: Assessing an ergonomic aid in assisting postural control in saxophone playing
	Background: Saxophonists are susceptible to injuries as they undertake hundreds of hours of practice, rehearsals, teaching and performance, potentially resulting in muscular ‘overuse’ dysfunction. This paper describes two case studies of saxophonists,...
	Methods: Both case studies are professional saxophonists who experienced debilitating injuries that significantly limited playing ability. These case studies were documented through observation and medical assistance with medical and allied health pro...
	Results: No noticeable changes in the saxophonists’ posture were identified in the motion capture analyses, despite highly positive feedback from the participants regarding the comfort and utility of the device. The initial motion capture analysis sho...
	Conclusions: There is a clear need for future investigation into safe playing practices for saxophonists. Despite a lack of postural change when using the ergonomic aid, the aid has the potential to significantly reduce biomechanical loading on the pl...
	Background: Investigations pertaining to career trajectories and vocational identities of professional classical Australian singers are unchartered and lack specific empirical evidence. Rarely do studies explain singer’s experiences and the processes ...
	Methods: Extensive interviews were conducted with thirteen retired professional singers’ and the subsequent thematic analysis found a trajectory of development and decline. As literature which examines similar considerations for sports persons, dancer...
	Results: The study found there is a critical link between pre and post career stages that has implications for training, which currently tends to emphasise technical facility rather than lifelong learning and skills that support careers.
	Kathleen Connell is a Music Pedagogy professional and holds a Masters in Vocal Pedagogy from Western Sydney University. Her private teaching practice in Sydney, Australia, trains singers across a variety of genres. She is a PhD candidate at Griffith U...


	Patterns and prevalence of lower limb hypermobility in Australian professional and pre-professional dancers: Is there a correlation with pain and instability?
	Background: Lower limb musculoskeletal injuries are common in dancers, hypermobility posing a risk factor for affected joints and the entire kinetic chain.  The primary aim of this study was to quantify patterns of lower limb hypermobility in elite da...
	Methods: The Lower Limb Assessment Score (LLAS) quantified lower limb hypermobility, and dancers completed pain and instability body-charts. A frequency analysis of bilateral hypermobility for each LLAS item and cluster analyses to investigate specifi...
	Results: 57 pre-professional and 29 professional ballet dancers (21±4 years, 64% female, mean 13.7 years training) were recruited. The right leg was more hypermobile than the left for both groups (mean/12(SD): right: 5.00(2.36) and 7.55(1.92); left: 4...
	Conclusions: Professional dancers exhibit greater lower limb hypermobility than pre-professional dancers most evident at the hip, subtalar and midfoot joints, with the right leg being more hypermobile in both groups. The significant correlation betwee...

	Australian professional dancers’ reflections of their healthcare experiences
	Background: Professional dancers adapt to the limitations of their respective healthcare system. The ways in which they experience healthcare and how they adapt is not well understood. Therefore, the purpose of this study was to describe dancers’ expe...
	Conclusions: Healthcare professionals are able to bridge the gap between dancers’ health needs and actual services received. Through efficient marketing, collaboration, and patient education, healthcare professionals can provide appropriate healthcare...

	Physical activity in elite adolescent dancers: A feasibility study
	Finding flow: The key to optimal performance
	Background: “Flow”, also known as being “in the zone”, is a state of inner clarity, effortless control, and total immersion in an activity. Flow creates harmony between intention and motor control, resulting in optimal performance from physical, techn...
	Methods: Mihaly Csikszentmihaly (1992, 1997, 2014) formulated theories underpinning current understanding of flow in the arts, sport, and other endeavours. He described the characteristics of flow and factors that can help trigger this performance-enh...
	Conclusion: A range of studies have researched the flow state in music, dance, writing, poetry, athletics, and many sports. The consensus is that being “in the zone” allows the performer to transcend normal achievement and to experience extreme enjoym...
	Background: This session will involve the provision of real-world examples, discuss practicalities in specific environments and generate discussion around how to enhance recovery and sleep.
	Main Contribution: Tools to assess sleep, indicators to be observant of and practical ways of enhancing sleep will be discussed. Specific protocols and timings for recovery strategies will also be provided.
	Conclusions: This workshop aims to arm attendees with practical knowledge to translate recovery and sleep strategies used by athletes, for their specific population.
	Biography

	Stress, anxiety, and physical tension can cause performers to “overthink” their actions, thereby increasing muscle tension, reducing coordination, and increasing risk of injury. By contrast, understanding factors that facilitate the emergence of flow ...
	The development of a wearable sensor system to quantify training volume in ballet
	Stemming from a career as a professional dancer, Danica is a sports physiotherapist with a keen interest in the health and well being of dancers. She works clinically with dancers and performers from a recreational to elite level, and is a touring phy...

	Pre-Performance routines: Are they relevant to performing artists?
	1 Bachelor Music with double major in Psychology, Faculty of Arts, University of New South Wales
	Master of Music Performance, Sydney Conservatorium of Music, Sydney University
	Master of Counselling (currently enrolled), School of Health, University of New England
	Background: Muscle fatigue has been reported as a risk factor for the development of performance-related musculoskeletal disorders (PRMD) in musicians. However, little research exists to support this claim. The aim of this study was to investigate whe...
	Methods: High string musicians were divided into a PRMD and a non-PRMD group. They played a chromatic scale pre and post and a self-chosen “hard” (Borg scale 16-17) piece of music for one hour. Electromyography data recorded from arm, shoulder and tru...
	Results: Fifteen musicians participated (7 PRMD: 22.8 years, 2 male/5 female and 8 non-PRMD: 34.3 years, 2 male/6 female). Changes in muscle activation patterns were observed between and within both groups, however changes varied significantly dependi...
	Conclusions: Muscle activity and frequency spectrum shifts differ in high string musicians with and without PRMD, suggesting possible differential muscle fatigue effects between the groups.

	Based on these results it may be possible to identify compensatory or less effective motor strategies used to maintain performance.
	Injury surveillance in professional orchestral musicians: a formative and process evaluation pilot study.
	Background: Surveys over the previous 30 years show professional orchestral musicians experience extremely high rates of injury globally. However, a lack of prospective research means little is known regarding injury causation. In sports medicine, inj...
	Methods: Combined formative and process evaluation methods were used to collect and analyse quantitative and qualitative data evaluating the efficacy and functionality of the MWP. An MWP website allowed participants to self-provide multiple survey ent...
	Results: Two trials of the MWP were conducted with one Australian professional symphony orchestra. In the first trial, only 2 of a total 8 participants commenced the trial citing website functionality as a key issue. Following modifications, including...
	Conclusions: The MWP system may be utilised in the professional orchestral musician population, but requires further consideration to address issues impacting compliance, satisfaction and engagement, and may require greater organisational support.

	Workplace hazards at a university music department in Malaysia:
	The need for effective management of occupational health and safety
	Background: While the Malaysian government has legislation in place to create safe and healthy workplace environments, musicians’ health is evidently not yet a priority.  This paper will highlight typical workplace hazards, and the obstacles faced by ...
	Methods: An auto-ethnographical account describing the work-related experiences of a university lecturer in Malaysia.  Observations were collected over a 6-year period during normal work activities such as presenting lectures, directing rehearsals, an...
	Main Contribution: Obstacles encountered included lack of regulated rehearsal times, extended work hours, environmental factors such as mould, dust, exposed cables, and unrepaired damage in practice rooms, as well as a lack of injury prevention strate...
	Conclusions: Research in the area of musicians’ health is limited, with only a few studies having been undertaken. Many risk factors need to be addressed in this Malaysian university, including noise exposure, physical overuse, environmental hazards, ...

	Violin to the player or player to the violin?  – Perceptions on ideal violin ergonomics
	Ultrasound evaluation in violinists suffering from chronic neck and shoulder pain
	Background: Violinists often suffer from soreness or pain over the neck and shoulder regions. Correct posture for playing the violin requires neck rotation, left shoulder external rotation, and left forearm supination. There is no previous study evalu...
	Methods: A total of 11 professional violinists who suffered from chronic neck and shoulder pain for more than 3 months were recruited and evaluated by ultrasound (Siemens, S3000) over bilateral glenohumeral joints, acromioclavicular joints and cervica...
	Results: In the left shoulder, 8 out of 11 violinists had posterior deltoid strain combined with tendinopathy or tears over the posterior part of the supraspinatus tendon close to the insertion of infraspinatus tendon. In the right shoulder, 5 out of ...
	Conclusions: The results of the ultrasound evaluation over the shoulder and neck in the violinists who suffered from chronic shoulder and neck pain revealed a pattern associated with posture during violin playing. After recognising the injury patterns...
	Background: I was approached by Michigan State University to provide foundation training in actor self-care via Skype. This paper draws upon insights from Frank Camilleri (2015) Towards the study of actor training in an age of globalised digital techn...
	Methods: The virtual workshop was done on Skype with powerpoint slides and music. I led the students through key principles of my Resilient Vulnerability© practice. I conducted an anonymous post-workshop survey.
	Results: Only 9 students did complete the survey but responses provided insights into distance training. One spoke of “the importance of taking care of my personal self when tackling a role that requires a lot of emotional energy to be used”. However,...
	Conclusions: In considering the implications of what Kegan and Lahey describe as ‘immunity to change’ I believe there may be beliefs, assumptions or myths that performers hold onto about their identity and core values that unconsciously work against m...
	Background: This workshop draws from the presenter’s extensive experience in the applied practice and research of performance psychology across both elite sport and performing arts domains.
	Evidence: Sport and exercise psychology is considered to be one of the fundamental strands in the development of performance psychology, where research has additionally identified many parallels and similarities in its application to other performance...
	Contributions: This workshop will explore the strategies that are used in both elite sport and performing arts contexts to assist in enhancing performance. Through a case study approach, effective approaches and frameworks, practitioner learnings, and...
	Conclusion: Parallels between the use of performance psychology in elite sport and the performing arts will be identified, in order to assist increase participant’s awareness, understanding, and the potential application of practices that are compleme...
	Biography: Professor Gene Moyle
	Background: Artistic performance requires precise and controlled movement that occurs at joints. What happens when the range is not “normal” but excessive? The sequalae of neuromuscular adaptations are likely to include fatigue, muscle and joint pain ...
	Methods: The Upper Limb Hypermobility Assessment Tool (ULHAT) was designed based on the Lower Limb Assessment Scale. It comprises 12 dichotomous-choice tests of mobility of the shoulder, elbow, wrist and hand. Normal, likely-hypermobile and known hype...
	Results: Inter-rater reliability of the tool was high (ICC2,1 = 0.92). The cut-point was ≥7/12 (sensitivity 0.84, specificity 0.77, +LR 3.7, -LR 0.2) and the ULHAT identified GJH (78-88% agreement).
	Conclusions: As a reliable and valid tool for the identification of upper limb and generalised joint hypermobility, the ULHAT will assist with screening and early identification of possible risk factors for injury and the provision of joint specific m...
	Biography: Assoc Professor Leslie Nicholson

	Assoc Professor Leslie Nicholson
	Turnout as a spectrum of joint contributions from the hip, knee, ankle and foot
	Background: The fundamental act of externally rotating the legs into positions of turnout in ballet is both essential for the ballet aesthetic and controversial in the interests of dancer health and wellbeing. ‘Correct’ technique in achieving turnout ...
	Methods: The joint contributions to turnout were assessed in 23 pre-professional dancers when standing naturally and in three first position turnout conditions; functional, forced and on low friction rotation discs. The contributions of the hip, knee ...
	Results: Significant effects on the hip, knee and foot progression of the dancers were observed across the three conditions. The hip joint contributed less than half of the leg external rotation used by the dancers to achieve turnout in all conditions...
	Conclusions: These findings question the presumption that knee and foot contributions to turnout are inherently associated with injury risk in dancers. The knee and foot appear to be substantial contributors in regular functional turnout postures. Kne...

	An exploration of pre-professional dancers beliefs of the lumbar spine and lumbar spine functional movements
	Stemming from a career as a professional dancer, Danica is a sports physiotherapist with a keen interest in the health and wellbeing of dancers. She works clinically with dancers and performers from a recreational to elite level, and is a touring phys...

	Enhancing recovery in dance: Benefits and challenges of recovery monitoring in vocational dance training
	Health education for secondary school teachers and students: A scoping review
	Background: Recent research into providing health promotion programs for tertiary music students has emerged in the UK, Europe and Australia, however, this is not typically encompassed in music training globally. As yet, no health education resources ...
	Methods: Literature was searched using seven databases (PubMed, Scopus, Cinahl, Embase, PsycINFO, Web of Science and ERIC) for all published records to 12 July 2018 (keywords: “health promotion”, “health education”, “injury prevention”, “intervention”...
	Results: Recent intervention trials with tertiary musicians indicates the efficacy of health promotion programs to improve injury prevention knowledge and application. Preventative education has shown positive impacts on students’ performance and heal...
	Conclusions: Current literature in playing-related injury-prevention suggests an urgent need for musicians’ health education research. Student musicians remain at high risk of performance-specific health problems, and current training provides inadequ...

	Development and design of a health literacy self-assessment tool for student musicians
	Background: Health literacy has been defined by the World Health Organisation as “the cognitive and social skills which determine the motivation and ability of individuals to gain access to, understand and use information in ways which promote and mai...
	Methods: A conceptual framework for defining health literacy (Sørensen et al. 2012) and systematic review of existing tools (Haun et al. 2014) were used to identify health literacy dimensions applicable to this population. Evidence-based multidiscipli...
	Results: Development and design of a health literacy self-assessment tool for pilot trial in tertiary music education settings.

	Conclusions: A multidisciplinary approach and existing conceptual frameworks can inform the design of a multidimensional health literacy tool for student musician populations to study factors which impede improved health outcomes for music students.
	Suzanne Wijsman is Associate Professor in the Conservatorium of Music at the University of Western Australia. Suzanne’s research interests in musicians’ health have included the application of motion capture technology to study the biomechanics of cel...
	Background: Actors Wellbeing Study (2013) identified many actors experience discomfort in attempting to contain or ‘let go’ of physically, psychologically or emotionally intense roles. Entertainment Assist survey (2015) of performing arts workers (inc...
	Methods: Resilient Vulnerability© has been used in several performing arts training institutions to help actors, musicians and dancers process stress, trauma and identity destabilisation and build networks of support to stand firm against shaming and ...
	Main Contribution: Resilient Vulnerability© enables performers to be more resilient while retaining a necessary vulnerability to engage in creative, risk-taking work. Participants will practice skills using InterPlay© physical forms and insights from ...
	Conclusions: Actors, musicians and dancers will develop resilience in their self-worth, and confidence to negotiate rather than tolerate pain and discomfort. They will be able to tackle physically and psychologically/emotionally demanding roles or pie...
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