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Music is an art form that is interwoven in almost every aspect of human culture, comprising tens of thousands of years of cultivation and evolution to become what we experience today. Universally recognized as a powerful medium for self-expression, connection, and personal identity (Bachiev et al., 2024; Bonneville-Roussy & Vallerand, 2020; Guptill, 2014; Halsted, 2024; Villas, 2020), music plays a pivotal role in the lives of those who dedicate themselves to its mastery. Despite its ubiquity across cultures and environments, the deeper significance of engaging in music, particularly for those pursuing it at the collegiate level and beyond, is often disregarded. Musicians experience a profound bond with their craft (Guptill, 2014; Halsted, 2024), one that extends beyond performance to influence their identity, social interactions, and overall well-being. The literature affirms that engagement in music is not merely a career choice but a fundamental component of musicians’ lives, driven by both passion and purpose (Bonneville-Roussy & Vallerand, 2020). 
While the pursuit of musical excellence can positively influence well-being, it often comes as a double-edged sword. Advanced performance and the rigorous training required to meet expectations place significant physical and psychological demands on musicians (Halsted, 2024), often leading to performance-related musculoskeletal disorders with serious implications (Baadjou et al. 2018; Bachiev et al., 2024; Guptill, 2012). The literature consistently highlights the risk factors associated with intensive musical training including repetitive movements, prolonged static postures, and high stress levels (Bachiev et al., 2024, Schaefer & Speier, 2012; Zaza & Farewell, 1997). 
Despite the high prevalence of these injuries, rehabilitative and preventative approaches that are musician-centered remain underdeveloped compared to other career-focused counterparts, such as sports medicine (Bachiev, 2024; Yang, Fufa, & Wolff, 2021). This literature review serves to examine the common themes of musicians’ connection to their craft, the occupational risks they face, and the effectiveness of injury prevention strategies for pianists to ensure positive long-term health outcomes and sustainable occupational engagement. These findings ultimately informed the development of an injury prevention program for college students studying piano.
Literature Review
Musicians’ Deep Connection to Their Craft
Music has been an integral component of human culture for millennia, often referred to as a universal language that transcends cultural, racial, and generational boundaries (Gottlieb, 2019). Its omnipresence in daily life often renders its significance overlooked until it is absent. According to the National Endowment for the Arts (2022), over half of adults aged 18 and older engage in artistic creation or performance, with musical participation on the rise. Despite its ubiquity, the value of music and musicianship is frequently undervalued in professional and academic discourse. However, occupational science asserts that engagement in meaningful occupation is a fundamental human need (Wilcock, 1993; Yerxa, 1998).
For musicians pursuing post-secondary education, interaction with their instrument is as habitual and essential as other daily activities. In one phenomenological study, a participant noted, “I couldn’t imagine not having music in my life every day because it had been for [years]” (Park et al., 2007, p. 91). This reflects the deep-rooted connection between musicians and their craft, with instruments often described as an extension of the body (Guptill, 2012). Music not only constitutes a core component of personal identity but also fosters social connection, spiritual engagement, self-efficacy, autonomy, and emotional expression (Bonneville-Roussy & Vallerand, 2020; Guptill, 2012; Halsted et al., 2024; Schoeb & Zosso, 2012). Musicians often experience profound fulfillment and purpose through their artistic pursuits, driven by both intrinsic and extrinsic motivations and a relentless commitment to excellence (Bonneville-Roussy & Vallerand, 2020; Evans, 2015). However, the intense dedication necessary to pursue musical studies to the professional level presents players with a host of variables to navigate away from the spotlight of the concert hall. 
Implications of Advanced Performance
While musicianship can greatly enhance well-being, identity, and social belonging, it often entails significant physical and occupational challenges. Professional musicians frequently encounter precarious working conditions such as inconsistent income, blurred professional-personal relationships, and limited access to healthcare (Chafe & Kaida, 2019; Musgrave, 2023). One of the most pressing concerns in the literature is the high prevalence of performance-related musculoskeletal disorders (PRMDs), defined as “pain, weakness, numbness, tingling, or other symptoms that interfere with [a musician’s] ability to play [their] instrument at the level [they] are accustomed to” (Zaza & Farewell, 1997, p. 293).
PRMDs result from repetitive strain, overuse, prolonged non-ergonomic postures, and extended practice durations (Bachiev et al., 2024; Schaefer & Speier, 2012; Zaza & Farewell, 1997). Spahn et al. (2017) found that the prevalence of PRMDs among first-year university music students was already at 29%, increasing to 42% in the second year. These risks are compounded by factors such as the physical demands of different instruments, repertoire complexity, sudden practice schedule changes, technical inefficiencies, and performance-related stress (Bragge et al., 2006; Hildebrandt et al., 2012; Revak, 1989).
The World Health Organization (2022) identifies musculoskeletal conditions as the leading cause of disability globally. Literature on workplace injuries highlights strong correlations between repetitive physical tasks, psychosocial stress, and the development of such conditions (Cruder et al., 2020; Fan et al., 2024; Roos et al., 2024). These findings are highly applicable to the musical profession, where daily practice routines and performance pressures mirror the occupational demands seen in other high-risk vocations (Berezutsky & Berezutska, 2020).
There is a growing consensus that musicians should be viewed similarly to athletes in terms of physical health risks (Niarchou et al., 2021; Yang et al., 2021). Just as sports medicine has developed specialized frameworks for injury prevention and rehabilitation, musicians require tailored approaches that acknowledge the biomechanical and psychosocial demands of their craft (Niarchou et al., 2021; Yang et al., 2021). Despite this need, most clinicians lack the specialized knowledge to effectively treat musicians, contributing to a gap in care that persists decades after the initial identification of PRMDs in the literature (Bastepe-Gray et al., 2021; Villas et al., 2020).
Injury Prevention
While advances have been made to address the high prevalence of PRMDs in musicians, limited knowledge about how to address and treat these disorders remains a common obstacle to navigate for musicians and general medical personnel alike (Bachiev et al., 2024; Bastepe-Gray et al., 2021; Kok et al., 2016; Rotter et al., 2020). The literature consistently reiterates that prevention of these injuries poses the best outcomes for musicians (Yang et al., 2021) and emphasizes the importance of taking what has been gathered from studies on etiology of PRMDs to target prevention strategies in a focused way (Baadjou, et al., 2018; Kaufman-Cohen et al., 2018; Spahn et al., 2017; Yang et al., 2021). 
Within the last decade, multiple studies have explored which prevention measures achieve the most positive outcomes in terms of reduction in pain symptoms experienced, improved endurance while playing, perceived feelings of stress, and performance quality, with promising results shown from a variety of approaches aimed at improving health behaviors in musicians (Baadjou, et al., 2018; Kaufman-Cohen, 2018; Savvidou, et al., 2017; Wolff et al., 2021). Additionally, musicians do not experience an off season similar to athletes, so the need for effective injury prevention is imperative for continued participation and healthy engagement in music making. Contrary to athletes that participate in various sports, musicians’ training is often rooted in tradition passed down from teacher to pupil rather than scientific principles (Bachiev, 2024).  This poses both a challenge and an opportunity to implement injury prevention strategies within the process of traditional pedagogy. 
Injury and Prevention Strategies Specific to Pianists 
Injuries
Due to the varying repertoire, postures, and biomechanical demands of each instrument, focusing on instrument-specific injury prevention is requisite. Accordingly, this literature review is focused on the piano keyboard. The many hours spent learning the piano to achieve the performance level is a unique paradox. On one hand, extensive practice allows for an individual to excel in skill, musicality, and performance ability, but conversely, the demands of playing the piano at this level directly correlate with increased risk and prevalence of injuries (Baadjou et al. 2018; Bachiev et al., 2024; Guptill, 2012; Niarchou et al., 2021; Yang et al., 2021).
First, literature strongly attests that formal instruction and education in proper technique, health, safety, and injury prevention strategies is imperative to address the staggering statistics of PRMDs in musicians, especially music students (Matei et al., 2018; Wolff & Robbins, 2021). Multiple studies have displayed success in reducing perceived physical tension while playing by implementing relaxed technical concepts, such as the Alexander Technique, to positively influence reduction in onset or perseverance of playing-related injuries. This method focuses on improving kinesthetic body awareness such as tension and adjusting postural habits and breathing to promote healthy playing (American Society for the Alexander Technique, 2025; Davies, 2020; Madapatha & Perera, 2023; Wong et al., 2024). 
Prevention Strategies
The importance of sustaining optimal posture and kinematics to promote biomechanical health and maximize mechanical efficiency in piano performance is well-documented in the literature (Bachiev et al., 2024; Shoebridge, Shields, & Webster, 2017; Steinmetz, Seidel, & Muche, 2010; Tominaga et al., 2016; Wong et al., 2024). Evidence supports that engaging in therapeutic exercise to build proper muscle tone and balance between agonists and antagonists for upper extremity movements at the keyboard as well as core musculature reduces the risk of injury and can improve playing endurance (Bachiev et al., 2024; Iglesias-Carrasco et al., 2024; Jeong et al., 2024; Kava et al., 2010; Santoro, 2022; Steinmetz et al., 2010). Postural stabilization systems were found to be weak or defective in 93% of the 84 musicians attending a specialized clinic discussed in one cohort study (Steinmetz et al., 2010).  Similarly, over half of students at one music conservatory showed maladaptive postures when sitting and standing in another literature review (Blanco-Pineiro et al., 2015). 
Addressing sources of psychological stress has additionally been documented throughout the literature (Passarotto et al., 2023; Santoro, 2022). Such stress is closely intertwined with experiences of physical tension that correlate with an increase in performance-related injury risk. Thus, interventions targeted at reducing mental and emotional stress surrounding playing and performance are an essential component of a holistic injury-prevention approach (Kenny & Osborne, 2006; Kok et al., 2017; Passarotto et al., 2023; Ting & Rocker, 2019). Lastly, solutions that provide guidance on how to practice more effectively show promise in directly targeting the risk factors of overuse to promote injury prevention caused by excessive load and stress in multiple studies (Bastepe-Gray et al., 2021; Guptill, 2014; Matei et al., 2018; Pozennato, 2020; Stambaugh, 2011). 
Summary
Music is a universal and enduring human occupation that plays a vital role in the development of identity, social connectedness, spiritual engagement, and personal expression (Gottlieb, 2019; Villas et al., 2020; Wilcock, 1993; Yerxa, 1998). The literature emphasizes that musical practice and performance not only fosters a sense of purpose and fulfillment, but also supports autonomy, self-efficacy, and community belonging (Bonneville-Roussy & Vallerand, 2020; Halsted et al., 2024; Schoeb & Zosso, 2012). Despite these benefits, musicians face disproportionately higher risks of performance-related musculoskeletal disorders (PRMDs), which are associated with repetitive strain, poor ergonomics, prolonged practice, and high psychosocial stress (Bachiev et al., 2024; Schaefer & Speier, 2012; Zaza & Farewell, 1997). Literature consistently demonstrates a concerning prevalence of PRMDs among university-level musicians, with early onset occurring during the first years of study (Allsop & Ackland, 2010; Correa et al., 2018; Kaufman-Cohen & Ratzon, 2011; Kok et al., 2016; Savvidou et al., 2017; Spahn et al., 2017; Yang et al., 2021). These conditions, if unaddressed, have far-reaching repercussions including chronic pain and career-threatening limitations; therefore, a client-centered approach to injury prevention is needed for this population.
Comparative frameworks have increasingly drawn parallels between musicians and athletes, noting shared patterns of overuse injuries and physical demands unique to their respective crafts (Niarchou et al., 2021; Yang et al., 2021). However, many healthcare providers lack the specialized knowledge required to treat musicians effectively, highlighting the need for a more targeted, occupation-centered approach to preventative and rehabilitative care (Bastepe-Gray et al., 2021). 
Occupational therapy is uniquely positioned to address this need through its holistic lens and scope of practice, as defined in the Occupational Therapy Practice Framework-4 (American Occupational Therapy Association [AOTA], 2020; Guptill, 2014). Accordingly, this capstone project was developed to advance this aim (Ting & Rocker, 2019; Halsted, Biggins, & Davis, 2024). Historically, leaders in occupational therapy have voiced the importance for clients to “live, not merely exist, (Cardwell, 1966), [and to be] engaged in activities that are meaningful to them (Shimeld, 1971)” as cited in (Polatajko et al., 2013, p. 16). With an evidence-based program, informed occupational therapists can be pivotal team members in addressing PRMDs in musicians through use of a holistic lens and utilization of occupational analysis. Ultimately, this profession is built upon the central belief in supporting participation in life through engagement in occupation, and this can be directly applied to the performing arts population that is at risk for PRMDs. Therefore, this capstone project was undertaken to provide a framework for addressing the foundational skills supported by evidence to promote healthy piano performance and practice through addressing principles of ergonomics, kinesthetic awareness, and the development of positive practice habits.  
Capstone Plan and Process
Needs Assessment (Findings and Results)
A needs assessment was conducted at the capstone site on February 6, 2025, with piano students of Dr. Keiko Sekino. An anonymous Qualtrics survey was completed by five students and their professor to gather data on the needs of relevant stakeholders. Sixty percent (n=5) of student respondents answered that they were unfamiliar with injury prevention strategies, highlighting a stark need to define injury prevention clearly as well as educate on its importance within piano playing. The most striking findings from the gathered responses were students’ mean of 49.8 regarding their body awareness, with a range of 22.0 to 70.0 (scale 0-100). This statistic indicated that more than half of the students surveyed were not attuned to physiological signs of tension, pain, or stress in their bodies. Additionally, out of seven injury prevention topics, the professor selected improved kinesthetic body awareness as the highest priority for her students to receive during this capstone project. These results highlighted the gap in both piano student understanding and educational opportunities regarding improved body awareness, which further supported the critical need for injury prevention education within this population. 
Furthermore, 80% of student respondents reported a history of hand, wrist, arm, or shoulder performance-related injuries, either with or without a formal diagnosis. Only 20% of respondents reported an absence of any current or previous upper extremity injuries stemming from playing piano. The data regarding psychological stress and physical manifestations also identified potential needs, as 80% of student respondents had experienced mental stress and/or physical pain and tension at the piano during both practice and performance. Students responded that they were playing for a range of 1-6 hours per day, with the majority reporting they played 3-4 hours per day. The importance of implementing stress reduction techniques throughout practice and performance emerged as a critical focus of this capstone experience to best address the students' current routines. Please refer to Appendices A, B and C to view the questions, results, and a summarizing infographic of the administered needs assessment. 
Capstone Setting and Site  
This capstone project was implemented at the East Carolina University School of Music located in the A.J. Fletcher Music Center in Greenville, North Carolina. The ECU School of Music is comprised of approximately two hundred undergraduate, fifty graduate students, and over seventy faculty/staff members (East Carolina University, 2026). It is a program dedicated entirely to music with more than fifty practice rooms, two large rehearsal halls, and a two hundred twenty-seat recital hall. The ECU School of Music is one of the premier recognized and comprehensive music schools in the Southeast United States (East Carolina University, 2026). 
Population/Participants 
The target population and participants of this Capstone Experience were undergraduate and graduate piano students studying at the ECU School of Music. The piano students at this site were between the ages of 18-25 years old with various concentrations including performance and pedagogy, music therapy, and music education. Their occupational demands include performing solo and ensemble repertoire; performing with large ensembles such as the orchestra, bands, choirs, and the Opera Theater; competing in the school’s annual concerto competition if desired; performances in weekly studio classes; performing in master classes with visiting guest artists; and participating in weekly individual one hour lessons with their applied instructor. 
Model of Practice
The occupational therapy Model of Practice that informed the development and implementation of this capstone project was Person-Environment-Occupation-Performance (PEOP), developed by Baum and Christiansen. PEOP analyzes how a person interacts with and is influenced by their environment, the occupations they engage in, and their occupational performance of a given task in a continuous, reciprocal way (Baum & Christiansen, 2015). 
The person in PEOP involves factors within an individual including physiological, cognitive, spiritual, neuro-behavioral, and psychological attributes (Baum & Christiansen, 2015). Applying this to pianists, specific factors in this domain could include as follows: any PRMDs the individual may experience or be at risk of experiencing; the postures they display at the piano; sensations they may feel when playing such as pain, fatigue, tension, or ease; their kinesthetic awareness to their own bodies and movements; their understanding of how different piano techniques may support health and longevity through playing; the spiritual connection and sense of identity/purpose they feel in their craft; how they approach making adjustments to how they play the instrument; or their attitudes towards considering new ways of approaching practice, performance, and learning music in general. 
The environment domain as defined in this theory includes social support and economic systems, culture and values, the built environment and technology, and the natural environment the pianist finds themself in (Baum & Christiansen, 2015). The environmental factors that may affect piano students could include: the temperature of the room/space they are playing in; the lighting; seating (adjustable bench vs. hydraulic bench vs. chair with a back); the social environment of playing in a large ensemble, as an accompanist, as a soloist, or as a chamber musician; playing in the practice room versus a performance hall; the attitudes of professors and colleagues around them towards injury prevention/awareness; and playing a paid gig/job as a means for financial support versus music chosen simply for the joy of playing.
Occupation refers to any meaningful activity an individual chooses to engage in, structured as tasks within an endeavor. For piano students, occupation is playing their instrument and this can include the touch weight of the piano keys (how much force is necessary to depress the keys down), the structure and material the piano is made out of, the repertoire they are playing (baroque, classical, romantic, impressionistic, 20th century, prepared piano), and the work demands placed on them by academic expectations or jobs that requires their playing to be completed.
Performance is defined as the doing of meaningful activities. For musicians this would include the act of playing their instrument and how well they can do so, including: their own mastery of repertoire, keyboard skill proficiency in various styles and techniques, and their ability to meet their playing-related work or school demands. By using occupational analysis to look at how individuals approach playing the piano through the informed lens of PEOP, areas within each domain of this model can be targeted by the therapist in a strategic way to support healthy occupational engagement.
Project Focus Area 
The primary focus area of this capstone experience was the development of an injury prevention program for piano students at East Carolina University. Titled “Preventing Injuries among Piano Students” (PIPS), the program encompassed three online learning modules including the importance of injury prevention for career longevity and occupational engagement, development of body awareness, and guidance for how to structure practice and performance routines that support healthy and continued engagement in playing the piano. These modules were strategically chosen to meet the unique needs of the capstone site identified in the needs assessment, and with the intent to scaffold learning throughout the duration of the course. A secondary focus of this project was education, as this program was developed as a noncurricular Canvas Learning Management System course for current and future piano students to complete, with the intent to facilitate sustainable injury prevention.  
Capstone Experience Objectives
The goals of this capstone experience were as follows: (1) The PIPS program materials will be fully developed and integrated in Canvas by week 6 of the capstone experience, (2) A pilot implementation of the PIPS program will be conducted with two piano students by the conclusion of the capstone experience, and (3) The perceived usefulness and effectiveness of the PIPS program within ECU’s School of Music will be evaluated upon completion of the capstone experience. 
The objectives necessary for successful completion of goal one were encompassed as follows: developing one module related to the importance of injury prevention, creating one module related to developing body awareness, and developing one module of guidelines for structuring a healthy practice and performance routine, integrating these modules into a noncurricular course format to include information presentations, learning activities, and a knowledge quiz.  
The objectives necessary for completion of goal two were encompassed as follows: recruiting one piano student who is experiencing PRMD symptoms and one piano student who is not experiencing PRMD symptoms to pilot the PIPS program and implementation of the three modules of the PIPS program. Information gained from these individual assessments was later incorporated into the modules as appropriate. Furthermore, administration of pre- and post-test surveys to the students piloting the PIPS program contributed to this goal’s completion. 
The objectives to meet goal three included building a Qualtrics survey for the piloting students to gather final opinions on the utility and effectiveness of the PIPS program, a review of the outcome data gathered between the capstone student, the site mentor, and content expert, and agreement on a plan of continuation with the PIPS program at the ECU School of Music contingent on appropriate changes made to the program to refine it.
Planning and Development
Development Process 
Developed and refined from Fall 2024 through Fall 2025, this capstone project implemented a targeted, evidence-based approach to address an identified gap within this population at a site with identified risks and history of PRMD occurrence. The idea for this capstone first began in 2017 during the author’s undergraduate studies pursuing a Bachelor of Music Performance with a concentration in Piano. The author underwent bilateral wrist surgeries to address DeQuervain’s tenosynovitis after sustaining cumulative injuries related to playing during her first year of music school. The firsthand experience gained by navigating a healthcare system that has very little evidence to inform an approach to musicians’ playing and the associated demands proved to be difficult. After completing her degree, she went on to sing professionally with the North Carolina Master Chorale and NC Symphony, worked as a church pianist, and taught a full private piano studio for two years before returning to school for occupational therapy. She frequently encountered colleagues in need of healthcare for playing-related disorders in each of these spaces, and the breadth of how large this gap existed within the music profession truly solidified her passion for seeking to work towards a solution during her doctoral studies. 
Upon acceptance to the Doctor of Occupational Therapy program at ECU, the capstone student researched occupational therapy’s role in musicians’ healthcare from a two-pronged approach that examined both injury prevention and injury rehabilitation specific to musicians. After analyzing the literature and having discussions with her content expert, Dr. Lynne Murphy, the decision was made to focus on injury prevention. The strength of the literature highlighting the staggering prevalence of PRMDs within this population supported the need for knowledge and application of injury prevention. In fact, prevalence of PMRDs in pianists has not decreased since the 1997 seminal article by Zaza and Farewell on this topic (Zaza & Farewell, 1997). Program development to address this gap emerged and was ultimately selected for this capstone project. 
Using the author’s professional knowledge as a musician and having completed the didactic coursework of the Doctor of Occupational Therapy degree, the options for topics to address within the umbrella of injury prevention were endless. Topics for inclusion that were  considered included addressing attitudes within the music field towards injuries and injury prevention, basic human anatomy applicable to musicians, guidelines for specific keyboard skills practice and acquisition, and recommendations of avoiding strain on the wrist and hands in consideration of repertoire. These topics were considered from a dual lens of piano pedagogy and musicality, combined with ergonomics/kinematics knowledge from occupational therapy.
To determine the most important aspects of injury prevention to include in the project, professionals with expertise in music and healthcare were consulted. Interviews with professionals in the field included Mr. Kwan Yi, BM, Dr. Keiko Sekino, DMA, and Dr. Christine Guptill, PhD, MSc(OT), BMus, which provided perspectives of both professional pianists that perform globally and an occupational therapist who specialized in working with injured musicians for over twenty years. Dr. Keiko Sekino completed a Doctor of Musical Arts degree at the Peabody Conservatory of Johns Hopkins University and holds additional degrees from Yale University in economics and music. She actively performs as a solo recitalist and chamber musician in the United States and abroad, serving as Associate Professor of Piano and Director of Applied Piano Studies at the East Carolina University School of Music (East Carolina University, 2026). Mr. Kwan Yi is a graduate of the Curtis Institute, Juilliard School, and the Peabody Institute where he studied piano. He enjoys an active career as a chamber musician and piano soloist, frequently performing with world-class musicians at esteemed venues across the United States and abroad (East Carolina University, 2026). Dr. Christine Guptill holds a Bachelor of Music in Oboe Performance from Western University, Master of Science in Occupational Therapy from Western Michigan University, PhD in Health and Rehabilitation Sciences from Western University and completed a post-doctoral fellowship in work disability prevention at the University of Toronto. She currently serves as an Associate Professor of Occupational Therapy at the University of Ottawa, co-director of the Canadian Network for Musicians Health and Wellness, and vice-chair of research for the Performing Arts Medical Association (University of Ottawa, 2026). Upon completion of stakeholder interviews, a needs assessment was developed for the piano students and faculty to address various aspects of PRMDs such as baseline knowledge of injury prevention, self-appraisal of body awareness, history of PRMDs, and occupational demands. Please refer to Appendix D to view a summary of the various stakeholder meetings that informed the development of this project. 
Capstone Project Description 
Each module of the PIPS program directly correlated with the findings of the needs assessment and addressed the critical gaps identified between injury prevention and daily piano playing at the capstone site. The importance of injury prevention was selected as the first module of the course to elicit buy-in from participants by explaining the risks associated with certain playing behaviors and why injury prevention was relevant to their piano playing. The literature supports that formal instruction and education in injury prevention strategies is imperative to address the staggering statistics of PRMDs in music students (Wolff & Robbins, 2021; Matei et al., 2018). By approaching the piano students with the intent to help them understand the purpose of the recommendations presented in the successive modules, the course allowed them to take autonomy over their health behaviors related to playing and supported positive outcomes (Krist, et al., 2017). Please refer to Appendix E to view the module 1 PowerPoint for a detailed look into the content covered throughout the course. 
The second module, development of body awareness, included information for the students on how to check in with their bodies before, during, and after playing. Directly related to addressing the piano professor’s top priority and the piano student’s self-reported high uncertainty in this area, the content educated and challenged students to incorporate kinesthetic awareness techniques throughout their daily playing and performance routines. The importance of displaying optimal postures and kinematics to promote biomechanical health and maximize mechanical efficiency in piano performance is well-documented in the literature (Shoebridge, Shields, & Webster, 2017; Steinmetz, Seidel, & Muche, 2010; Tominaga et al., 2016; Wong et al., 2024; Bachiev et al., 2024). By guiding the piano students in their awareness of body postures and positioning, perceived tension, and pain throughout the body, the module presented them with the opportunity to address those potential problems in a preemptive manner before cumulative stress and trauma began to affect their daily occupational performance and self-efficacy. To view a handout from this module covering terminology to use when completing body mapping exercises, please refer to Appendix F. Upon the conclusion of the online module on this topic area, two students engaged in one-on-one ergonomic assessments conducted by the capstone student, which included filming them playing the piano from the side, rear, and close-up hand perspectives. The videos were edited with superimposed lines to highlight healthy and maladaptive positioning of the spine, hips, shoulders, neck, and forearms/hands. Additionally, the videos included a voiceover provided by the capstone student explaining the key ergonomic considerations displayed throughout filming, with consideration of repertoire and musicality. The edited ergonomic assessments were added as a supplement to module two content for students to review and write a brief reflection on, remaining available for future students to view.  The visual and auditory elements of the ergonomic assessments embedded in the course provided students with a multimodal approach to the information, which enhanced understanding and carryover of the strategies presented. Furthermore, one recommendation in this module encouraged students to film themselves while practicing or performing as an objective way to examine their playing postures and habits while actively engaging with the instrument. The inclusion of the capstone student’s ergonomic analysis videos in the module further served as a template for students’ own analysis of their playing after the experience was complete. Growth in kinesthetic awareness was recognized as a skill that took time to foster, and this module provided a clear foundation from which piano students could build in their practice to support positive changes in body positioning and posture at the piano. Photos taken from the ergonomic assessment videos included in the course are included below in Figure 1. 
Figure 1
Photo Capture from Ergonomic Analysis Video with Body Positioning Indicator
	[image: Photograph of a person playing a grand piano in a recital hall. The person wears a white cap, dark clothing, and sandals, focusing on sheet music placed on the piano.]  [image: Photograph of a woman playing a grand piano in a recital hall onstage. The woman is seated on a black piano bench, wearing a black floral top and blue jeans, focused on the piano keys.]
[image: Photograph of a person playing a grand piano on a wooden stage in a large room with beige walls and red curtains. The person is seated on a black piano bench, facing away, with sheet music displayed on a digital tablet placed on the piano.]  [image: Photograph of a person playing a grand piano in a music room with light walls. The person wears a cap, dark clothing, and sandals, with sheet music placed on the piano stand. ]
Note:  Top row of photos indicates center of gravity markings, bottom left photo indicates weight distribution, and bottom right photo indicates neutral upper extremity distal joint positioning. 
Following each assessment, participants received individualized written feedback outlining recommended postural adjustments and injury prevention strategies, specific guidance for enhanced musicality within ergonomic guidelines across varied repertoire, and personalized practice recommendations intended to support long-term healthy playing habits and occupational engagement. Please refer to Figure 2 below for a detailed look at written feedback provided to participating students. 


Figure 2
Individual Ergonomic Assessment Feedback
[image: Text-based instructional content providing posture and technique advice for piano playing. It includes bullet points emphasizing proper sitting position, spinal alignment, and exercises like seated row and chin tuck, with clickable YouTube links for demonstration videos.][image: Screenshot of text providing tips for playing Bach on the piano, focusing on posture and arm positioning. Key points include keeping feet planted for support, engaging the core to maintain spine stability, and avoiding unnatural arm movements that can cause shoulder discomfort.][image: Screenshot of text instructions for playing a Ravel piece on piano, focusing on hip and weight positioning for stability and support. Key points include keeping hips rooted on bench, avoiding lifting one hip off completely, shifting weight to reach upper registers, and using left foot for counterbalance to enhance control and grounding.]
Module three provided students with specific methods for integrating the injury prevention principles learned thus far into their daily routines and presented additional considerations for healthy practice and performance habits. The literature indicated that intentional practice and scheduled breaks showed promise in directly targeting risk factors of overuse to promote injury prevention caused by excessive load and stress (Matei et al., 2018; Guptill, 2014; Bastepe-Gray et al., 2021; Pozennato, 2020; Stambaugh, 2011). Accordingly, this module included recommendations that students could use before, during, and after playing to support their autonomy in selecting strategies that fit each piano student’s unique needs.
The module addressed several specific topics, including appropriate times to utilize the kinesthetic check-ins introduced in module two and recommended playing-to-rest ratios grounded in best practices. Additional content focused on stress-reduction techniques, cognitive strategies for structuring practice sessions, and broader health behaviors that promote longevity. An example of a practice journal template provided to students in this module can be found in Appendix G. The students who participated in filming the ergonomic assessments also received an additional individualized practice routine based on their scheduled rehearsals, lesson times, and studio performances. The practice routines consisted of a written schedule of when to warm up and cool down before/after playing, suggestions for when to nutritionally fuel based on their schedules, as well as types of exercise to engage in (aerobic vs. anaerobic) to support their overall health. The individual practice routines given to both film participants can be seen in Figure 3 below. The primary intention was to introduce practical changes that could be incorporated into the students’ everyday lives to support sustained carryover after the course concluded. 


Figure 3
Individual Practice Routines for Student Participants
[image: A weekly schedule table for practice and performance planning, with days of the week as columns and activities listed in each cell. Key activities like warm-up, cool down, strength training, and specific lessons are highlighted in yellow sticky notes, alongside sections for notes, to-do lists, and goals at the bottom.]
[image: Weekly schedule table for practice and performance tracking, organized by days of the week with time slots and activities highlighted in yellow. Key components include strength training, nutrition lessons, studio classes, and active recovery, with additional sections for notes, to-do lists, and goals to support structured fitness planning.]
Note: Top practice routine omits nutritional fueling recommendations, while bottom practice routine includes nutritional fueling suggestions alongside warm up/cool down, and anaerobic and aerobic recommendations.
Steps to Implement Capstone Project 
To implement the goals and objectives of this capstone project, efforts were divided into three phases: content development, pilot, and dissemination. To develop the content of the course, one week per module was allotted to gather evidence-based information from the literature and one week per module was allotted to present it through various multimodal formats within the noncurricular course. These formats included PowerPoint presentations, videos, photos, and text to provide a robust learning experience for the piano students to work through. After uploading the contents of each module, the completed work was sent to both the content expert and site mentor for review as the student began gathering information for the next module. This method facilitated a process for continual feedback and improvement throughout the creation of the course. During week three of the capstone experience, the capstone student met with the site mentor to determine the students that would pilot the course in the next phase. Module content was fully developed by the end of week six. Week seven allocated time to complete final edits of the course, to trial of the course from start to finish, and to create and administer the pre-course knowledge test for the piloting students. 
Week eight marked the beginning of the pilot phase, where four piano students at the site began working through Module One of the PIPS program. The students were allotted one week to work through the content of module one, and two weeks each to work through modules two and three in a self-paced, asynchronous schedule. This self-paced format was intentional in accommodating the piano students’ busy demands within the school of music. An individual ergonomic assessment was conducted with two of the participants from the pilot at the beginning of module two which included video media to supplement and expand the initial module. While students worked through module three, the capstone student created and shared specific ergonomic recommendations based on the ergonomic analyses completed in module two. By utilizing the unique approach of occupational analysis paired with an ergonomic lens when reviewing the students’ playing, the participants were empowered with multiple tools and knowledge to support injury prevention. The participants completed the same knowledge test they were given before piloting the course, and their results were analyzed for areas of improvement. Additionally, a separate survey gathering opinions on utility and effectiveness of the course was administered to gather final feedback from the piloting students. Information gathered from this survey directly informed any final necessary course adjustments to ensure the most relevant content remained in the course moving forward. 
Dissemination of findings was the final phase of the capstone experience. This consisted of (1) an analysis of pre-test, post-test scores that was shared with the content expert and site mentor, (2) a summary of feedback gathered from the survey of utility and effectiveness, and (3) necessary changes to the course for successful continuity. This capstone project was presented as a poster at AOTA’s National Conference in Anaheim, CA in April 2026, and was orally presented at Research Day at East Carolina University’s College of Allied Health Sciences the following week. Please refer to Figure 4 below for a detailed timeline of the Capstone Experience, and Appendix H to view an infographic timeline of the Capstone Experience.
Figure 4
Timeline of Capstone Project	
	Week
	Action Steps, Experiences, Activities

	1
	· Gathered evidence on the importance of injury prevention for career longevity and positive health, organizing it into a module outline. 

	2
	· Put the essential information on the importance of injury prevention module into its final format as a draft to be reviewed in the subsequent week, including any videos, photos, presentation, or text. 

	3
	· Sent the completed module on the importance of injury prevention to my content expert for review/feedback and made necessary changes
· Gathered evidence on the importance of body awareness and ways to improve it relevant to approaching the piano, organizing information into a module outline.
· Created presentation to recruit piano students to participate in pilot, sending to content expert for feedback; made necessary adjustments to presentation.  
· Presented to piano students of Dr. Keiko Sekino during a studio class explaining what my project was. 

	4
	· Put the essential information on body awareness and how to practice it at the piano into its final format as a draft to be reviewed in the subsequent week, including all videos, photos, presentations, and text.
· Finalized 2 student volunteers (one experiencing PRMD symptoms and one without symptoms) who would pilot the course and complete individualized ergonomic assessments, as well as 2 additional students who would pilot the course. 

	5
	· Sent the completed module on body awareness to content expert for review and made necessary changes to improve it. 
· Gathered evidence on how to structure an effective practice session and healthy practice schedule, organizing it into a module outline. 

	6
	· Put the essential information on practice habits and routines into its final format as a draft to be reviewed in the subsequent week, including videos, photos, presentations, and text. 

	7
	· Sent the completed module on body awareness to content expert for review and made necessary changes to improve it. 
· Completed a run-through of the course from start to finish to ensure continuity
· Created a pre-test and post-test of outcome data to collect.
· Sent pre-test to content expert to review.
· Sent pre-test to the students piloting the course to complete. 
· Upon completion of pre-test, the modules of the PIPS program were unlocked for piloting students to begin working through. 

	8
	· Piano students worked through module 1 of the PIPS program 
· Collected data from pre-test responses and analyzed 
· Shared pre-test findings with content expert 
· Made hypotheses on outcomes measured that the course should improve 
· Piano students completed module 1 by the end of the week
· Coordinated and scheduled times to complete individual ergonomic assessments in following week with both participants, reserving necessary performance space and securing film equipment. 

	9
	· Module 2 content opened to piano students
· Conducted one-on-one ergonomic assessment sessions with two students piloting the PIPS program. 
· Created and distributed media consent forms to each piloting student. 
· Ergonomic assessment included videotaping students playing different repertoire to assess posture and kinematics in a variety of musical styles and techniques at the piano. 

	10
	· Edited videos in Adobe Premier Rush to superimpose lines to show center of gravity, weight distribution through the hips, and joint neutrality in the upper extremities.
· Highlighted areas of tension, added voice over to the videos, and addressed other ergonomic considerations as appropriate for each student. 
· Added individual ergonomic assessments into module 2 of PIPS program, publishing for students to review and complete a brief reflection due by the end of the pilot.
· Emailed individualized feedback on each student’s specific ergonomic patterns and considerations at the piano to promote health. These were sent to the piloting students and site mentor. 
· Ensured piano students completed module 2 of the PIPS program by Monday 3/16.

	11
	· Piano students began module 3 of the PIPS program 
· Built individualized routines for piloting students to implement before, during, and after practice based on their individual ergonomic assessments as appropriate. 
· Routines included exercises to complete relative to each students’ performance load in their weekly routine (strength training vs. aerobic), suggestions for nutrition and timing of meals in preparation for performances based on sports nutrition literature, and allotted time to warm up and cool down before and after lessons, weekly performances, and rehearsals according to each students personal schedules. 

	12
	· Finalized individual student routine drafts 
· Emailed piloting students their individualized routine plans, offering times to meet if piloting students had questions. 
· Ensured piano students completed module 3 of the PIPS program by the end of the week
· Administered post-test knowledge quiz to students piloting upon completion of Module 3.
· Built separate Qualtrics survey to gather final opinions on utility and effectiveness of the PIPS program, administering it to all piloting students. 
· Administered survey of final opinions to students and site mentor to be completed by the end of the week.

	13
	· Gathered the data/feedback from the students and site mentor surveys and highlighted important feedback.  
· Graphed outcome data of pre-and-post-knowledge scores to analyze change in knowledge of ergonomics as they pertain to piano playing. 
· Scheduled a meeting with content expert and site mentor to review final outcomes gathered by the end of module assessments for the following week. 

	14
	· Met with content expert and site mentor to review final outcomes and discuss plan for sustainability.
· Shared the feedback data gathered with content expert and site mentor to discuss its continued use within the music program moving forward 
· Agreed upon a plan for continuation and made necessary changes to the program to support its continued use at the capstone site. 



Evaluation Plan 
The evaluation plan utilized both formative and summative methods throughout the course of the capstone experience. Formative evaluation occurred throughout the content development phase, with the capstone student eliciting feedback from the content expert and site mentor on a weekly basis. Feedback was provided and further discussed via email or virtual meetings. This information informed continual improvements of the program content, ultimately leaving piloting students with a high quality and effective injury prevention program. 
Summative methods for evaluation consisted of three processes, (1) embedded knowledge checks at the end of each module in the piloting process, (2) a pre- and post-course knowledge test, and (3) a survey gathering opinions on the utility and effectiveness of the program. Evaluation of knowledge acquisition was addressed by the capstone student through the embedded knowledge checks, presented at the conclusion of each module in Canvas. 
Additionally, pre-and post-course knowledge test scores were compared to look for change in knowledge of injury prevention principles related to piano playing upon completion of the PIPS program. A survey gathering perceptions of utility and effectiveness of the course further provided piloting students with opportunities to share feedback on the course upon completion. Participants rated their agreement with statements regarding utility and effectiveness of the course on a 5-point Likert scale to inform the intended outcomes of the program. Additionally, free-response questions asked participants to share things they felt were most helpful to them within the PIPS program as well as considerations that would improve the course for future students. After collecting the data from the methods detailed above, the capstone student summarized the key findings to be presented to the site mentor and content expert. Together, a collaborative process to determine necessary changes for continuity was utilized amongst the team, and adjustments were implemented to support continuation of the PIPS program at the ECU School of Music. 
Outcomes
Project Summary 
	The “Preventing Injuries among Piano Students” (PIPS) program was conceptualized during the author’s undergraduate studies in Piano Performance and developed during the Doctor of Occupational Therapy program through a comprehensive literature review, interviews with stakeholders in both the classical music and occupational therapy fields, and a needs assessment conducted at the implementation site. The program was designed to address the need for accessible and evidence-based injury prevention education for pianists, particularly related to performance-related musculoskeletal disorders (PRMDs). 
	The PIPS program consisted of two primary components: asynchronous online educational modules and individualized ergonomic assessments. Educational content was delivered through an asynchronous, noncurricular course hosted via the Canvas Learning Management System within East Carolina University’s domain. Four piano students participated in the pilot implementation of educational course modules, and two participants completed the individual ergonomic assessments. To enhance the generalizability of preliminary findings, one participating student had a confirmed history of PRMDs while the other reported no prior history, allowing for preliminary comparison across differing injury backgrounds. 
Individual ergonomic assessments were conducted with both participants. Students were filmed performing piano repertoire within their natural performance environment from multiple camera angles. The capstone student strategically chose to film the pilot participants from a lateral view to assess center of gravity and joint neutrality of the upper extremities, while a rear-view recording was chosen to analyze weight distribution through the hips while the students played. The recorded footage was subsequently edited to include visual overlays highlighting key ergonomic variables to include center of gravity while seated, weight distribution through the hips, and upper extremity joint positioning during performance. Voiceover commentary was incorporated to emphasize ergonomic principles and support students’ ability to identify both healthy and maladaptive movement patterns when reviewing recordings of their own playing.
Participants received individual written feedback detailing recommended postural adjustments and injury prevention strategies, specific guidance to enhance musicality within ergonomic guidelines across varied repertoire, and individual practice recommendations intended to support long-term healthy playing habits. The edited videos were integrated into the Canvas course to promote sustained carryover of ergonomic strategies and to serve as instructional resources for future cohorts. 
The objectives of the PIPS program included the successful development of course content, pilot implementation with a minimum of two students, and collection of preliminary data regarding knowledge acquisition related to injury prevention as well as participant perceptions of the program’s utility and effectiveness. All objectives were successfully achieved. Qualitative feedback gathered from student participants through a post-test survey was overwhelmingly positive, with the individual ergonomic assessments highlighted as the most valued component of the course. Additionally, quantitative data collected through pre-and-post knowledge test scores displayed a notable increase in ergonomic knowledge related to piano playing for all four participants. 
Project Outcome and Analysis 
Final outcomes targeted analyzing knowledge acquisition regarding injury prevention strategies and opinions on the utility and effectiveness of the program. Knowledge acquisition data gathered in the form of post-module knowledge quizzes showed high scores across all student participants, with scores averaging 80% or higher on every module across all participants. Knowledge acquisition data gathered in the form of pre- and post-course knowledge tests showed an increased in ergonomic knowledge related to piano playing in all participants following completion of the course. Participants were not permitted to see their scores or correct/incorrect answers for either test to support test-retest reliability. Please refer to Figures 5 and 6 below for a complete view of the post module quiz scores and pre-and-post test data results. 
Figure 5
PIPS Post-Module Knowledge Scores 
[image: Bar chart showing PIPS post-module quiz scores for four students across three modules: Injury Prevention Quiz (purple), Body Awareness Quiz (yellow), and Healthy Playing Routines Quiz (black). Scores are mostly 100%, with Student 1 scoring 85% on Body Awareness and Student 4 scoring 90% and 80% on Body Awareness and Healthy Playing Routines respectively, indicating high overall performance with slight variation in latter modules.]


Figure 6
Pre-and-Post PIPS Program Ergonomic Knowledge Scores 
[image: Bar chart comparing pre-test and post-test knowledge scores for four students, with yellow bars representing pre-test scores and purple bars representing post-test scores. Post-test scores show significant improvement, reaching 90% or higher for all students, while pre-test scores range from 60% to 77%.]
An anonymous Qualtrics survey was administered to gather participant perspectives on the utility and effectiveness of the course, consisting of a combination of Likert-scale and free response questions which can be viewed in Appendix I. A data collection issue within the Qualtrics survey prevented the Likert responses from being accurately collected, and no meaningful outcomes could be concluded from those specific questions. However, qualitative data from the free-response questions in the survey strongly displayed participant opinions that the individual ergonomic assessments were perceived to be the most helpful component of the PIPS, with some students specifying that the assessments helped them to form connections between concepts covered in the course and enhanced their understanding of proper ergonomic positioning while playing the piano to prevent injuries. Qualitative participant responses can be viewed in Appendix J. 
Discussion
Interpretation of Results
Final outcomes targeted analyzing knowledge acquisition regarding injury prevention strategies and opinions on the utility and effectiveness of the program. Knowledge acquisition data gathered in the form of pre- and post-course knowledge tests showed an increased in ergonomic knowledge related to piano playing in all four participants following completion of the course. Participants were not permitted to see their scores or correct/incorrect answers for either test to support test-retest reliability. An anonymous Qualtrics survey was administered to gather participant perspectives on the utility and effectiveness of the course, consisting of a combination of Likert-scale and free response questions. Almost every single participant responded that they felt the ergonomic assessments were the most helpful component of the PIPS course in the free response section, specifying that the assessments helped them to form connections between concepts covered in the course as well as enhanced their understanding of proper positioning while playing the piano to prevent injuries. These results affirm that the client-centered approach to piano playing through occupational analysis taken in the PIPS program yielded strong benefits to participants. Additionally, this feedback further supports the need for specialized care and approach for this greatly underserved population, consistent with findings from Bastepe-Gray et al., (2021), Niarchou et al., (2021), and Yang et al., (2021). 
Plan for Sustainability
The sustainability plan proposed that the PIPS program, developed as a noncurricular Canvas Learning Management course, remained accessible to the site mentor for future use. The site mentor can publish the course for piano students at East Carolina University to complete at their own pace in subsequent semesters following the capstone experience. A key, unique benefit of the PIPS program is the accessible nature of its design. Not only can occupational therapists administer it directly to their clients, but musicians can independently utilize it as a framework for identifying potential need for further referrals or additional care. It is important to note that while this program format provides an excellent means of gaining knowledge acquisition related to ergonomic principles of piano playing, skilled ergonomic assessment provided by an occupational therapy practitioner is necessary for full, effective implementation of the PIPS program. 
Dissemination
Dissemination of capstone results occurred at both the university and national levels following completion of the fourteen-week Capstone Experience. At the university level, the capstone student delivered an oral presentation to an interdisciplinary audience of peers, faculty, and healthcare stakeholders at the East Carolina University College of Allied Health Sciences Research Day hosted on April 29, 2026. The presentation highlighted existing gaps in healthcare services for musicians, particularly related to prevention and management of performance-related musculoskeletal disorders (PRMDs). The capstone student introduced the Preventing Injuries among Piano Students (PIPS) program and described its targeted interventions designed to address these gaps. Preliminary pilot outcomes demonstrating increased participant knowledge and awareness of injury prevention strategies were presented. The presentation also emphasized the program’s structured format, which allows healthcare providers who encounter musicians experiencing PRMDs to utilize the program as an educational resource and preliminary screening tool to determine whether referral for specialized care may be warranted if symptoms persist following program completion. 
Dissemination at the national level occurred at the AOTA Inspire Annual Conference and Expo hosted by the American Occupational Therapy Association from April 23-25, 2026, in Anaheim, CA. The capstone student presented a poster outlining gaps in care for the musician population, the evidence-based strategies incorporated within the PIPS program to address these needs, and key implications for occupational therapy practice. The poster also summarized pilot data demonstrating increased awareness of ergonomic knowledge related to injury prevention among participants and highlighted the potential role of occupational therapists in promoting injury prevention and health promotion among musicians in an emerging area of practice. 
Limitations
While preliminary outcomes of the PIPS program pilot demonstrate promise, it is important to acknowledge several limitations of the capstone project. The first limitation is the small sample size. The PIPS program was piloted with a total of four piano students (n=4) enrolled in the East Carolina University School of Music. This limited sample restricts the generalizability of findings to broader populations of musicians and piano students. Implementation of the PIPS program with a larger and more diverse participant pool would strengthen the reliability of the findings and improve the generalizability of outcomes related to injury prevention knowledge and program usability. 
A second limitation is that participants were recruited from a single university music program. Participants were recruited exclusively from piano students studying in one studio at the East Carolina University School of Music, which may limit the transferability of findings to broader populations of musicians. Institutional culture, curriculum expectations, faculty teaching styles, and practice demands can vary considerably across music programs, potentially influencing both the prevalence of PRMDs and students’ engagement with injury prevention strategies. As a result, the perspectives and outcomes observed among participants in this pilot may not fully reflect the experiences of musicians training in other university programs, conservatories, or community-based music settings. Future implementation of the PIPS program across multiple institutions and diverse training environments would strengthen the external validity of findings and provide a more comprehensive understanding of the programs’ applicability to different musician populations. Expanding recruitment to include students from additional universities, conservatories, and potentially professional music ensembles may also help identify contextual factors that influence the effectiveness and adoption of injury prevention education among musicians. 
Additionally, the absence of post-pilot data collection following completion of the fourteen-week Capstone Experience to evaluate sustained outcomes over time is a limitation. Primary outcome measures for the PIPS program focused on knowledge acquisition, perceived relevance, and functional utility of the program delivered through a noncurricular Canvas Learning Management System course. Although these measures provide insight into the program’s immediate educational impact, the pilot did not assess longer-term behavioral outcomes related to the implementation of injury prevention strategies. Future research should examine whether increased knowledge gained through the PIPS program translates into sustained behavior change, including the consistent use of prevention strategies such as structured warm-up routines, scheduled practice breaks, and other health-promoting practices among musicians. 
Implications for Profession
This capstone project presents a potential avenue for occupational therapists who may encounter musicians in clinical practice, particularly those working in hand and upper extremity rehabilitation settings. The literature consistently demonstrates that musicians experience a high prevalence of performance-related musculoskeletal disorders (PRMDs) (Baadjou et al. 2018; Bachiev et al., 2024; Guptill, 2012). Despite this prevalence, musicians’ trust in health care practitioners is often limited. This mistrust may stem from experiences in which the necessity of continued playing to meet professional, academic, and personal demands as meaningful occupation has been minimized or dismissed (Bonneville-Roussy & Vallerand, 2020; Guptill, 2012; Wilson et al., 2014)
 For occupational therapists who may be unfamiliar with the specific physical and occupational demands of playing instruments such as the piano, the PIPS program can serve as a preliminary guide to key aspects of occupational performance and health behaviors that should be addressed at the initiation of care. The PIPS program emphasizes the importance of injury prevention and provides users with a variety of evidence-informed strategies designed to promote healthy playing behaviors. 
When used alongside occupational analysis and consideration of the client’s unique contexts and performance demands, occupational therapists can support patients in implementing strategies introduced in the PIPS program. These strategies include taking frequent practice breaks, engaging in appropriate warm-up and cool-down exercises, and maintaining adequate sleep routines as foundational components of home carryover outside of the clinical setting to support improved health outcomes. 
Furthermore, if a client has completed the PIPS course and continues to experience persistent PRMD symptoms, referral to an occupational therapist with specialized expertise in musicians’ health and performance-related injuries may be warranted. The PIPS program was intentionally designed so that occupational therapists are not required to administer the asynchronous components of the course directly for musicians to benefit from its content. In this capacity, the program may function as a preventative education and screening tool that musicians can access independently, with the goal of reducing injury risk or limiting the progression of PRMD symptoms they may be experiencing. However, skilled ergonomic analysis delivered by an occupational therapy practitioner is required for comprehensive, effective implementation of the program. Based on the strong feedback about the value the ergonomic assessments provided by the student participants who piloted the PIPS program, the ergonomic assessment component of PIPS demonstrates the unique value of occupational therapy in this emerging area of practice.  
Future Directions
	The preliminary findings gathered from the pilot implementation of the PIPS program show strong potential for effectiveness with piano students studying at the collegiate level. Potential for extension to other instruments and varied proficiency levels in music performance presents another avenue forward as well. The pilot was helpful in showing what components of the program were effective in achieving their intended outcomes, as well as areas to improve our methods in future iterations of the program. With the successful completion of the pilot and positive reception to the program at the capstone site, if the program is utilized with successive cohorts of piano students this would provide more data over time which could then be analyzed to draw more meaningful results. Two promising opportunities were identified while reviewing the program’s outcomes at the end of the pilot implementation that would further bolster the program’s credibility. The first proposes adding a pre-module and post-module quiz in for each of the three modules to collect more specific insights into the effectiveness of resources and delivery of each content area covered in the modules. This would increase the quantitative data collected by participants throughout the course to potentially identify more meaningful relationships and more accurately appraise the quality of each module for its intended content area. The second improvement that became apparent towards the end of the pilot implementation involves identifying an improved method for gathering opinions at the completion of the program. It was difficult to get follow-up data from participants, partly due to issues with the Qualtrics survey administered and partly due to getting participants to complete the survey. The pilot implementation was instrumental in identifying areas that were successful and areas for improvement within the program, and successful program continuity will depend on collaboration between faculty and students between the departments of music and occupational therapy in the future. 
Conclusion
	Musicians face significant physical and psychological challenges that influence occupational performance and threaten career sustainability. Approximately 90% of pianists endure performance-related musculoskeletal disorders (PRMDs) during training. Although occupational therapy practitioners have expertise in ergonomic approaches for other occupations, our role in preventing injuries has not been fully developed. Due to the unique physical demands of different instruments, the PIPS program was created with the intention to provide ergonomic education and training for pianists. Partnership with East Carolina University’s School of Music faculty and students revealed low self-perceived body awareness, high rates of PRMD symptoms, and frequent experiences of physical and psychological stress during practice and performance for piano students. The PIPS program was delivered as an online, self-paced course in ergonomics and injury prevention, paired with individual ergonomic assessments and recommendations for four piloting piano students. The ergonomic assessments were completed with two of the four student participants and involved video analysis of the students playing a variety of standard repertoire for the collegiate level. Ergonomic analysis of center of gravity, weight distribution through the hips, and neutral joint position in the upper extremities were the primary focus areas of the videos. In addition to superimposed lines to highlight each ergonomic principle in the videos, participants received voiceover explanation of positioning recommendations, written suggestions for healthy piano playing behaviors, specific guidance for musicality within ergonomic guidelines, and personalized practice recommendations in consideration of their unique academic and performance demands in music. The PIPS program was evaluated through both qualitative and quantitative measures. Subjective feedback was overwhelmingly positive and highlighted the ergonomic assessments as the most helpful component of the course. Quantitative data of pre-and-post knowledge tests revealed an increase in ergonomic knowledge related to the occupation of playing piano in all four participants. Informed by the need established in the literature and at the capstone site for a specialized, occupation-centered approach for musicians, the preliminary findings of the PIPS program pave a foundation to build from in future practice not just at the capstone site but in the occupational therapy profession as an emerging area of practice. 
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Appendix A
Results of Piano Student Survey Needs Assessment
[image: Bar chart and tables showing results of a piano student survey on gender with five respondents. Chart uses blue bars to compare male and female counts, with tables detailing percentages, counts, and averages, highlighting 80% female and 20% male participation.][image: Screenshot displays survey results including a text response box for age. 1 Respondent answered they were 21 years old, 3 respondents answered they were 22 years old, and one respondent answered they were 24 years old. ][image: Screenshot of survey results showing participant degree program enrollment. Bar chart and table detail enrollment in BM Performance, BM Music Therapy, and Other programs, with Music Therapy having highest count at 2 and others at 1 each.] [image: Screenshot of survey results showing responses to hours typically played per day. Bar chart displays number of hours played per day during a week, with 4-6 hours most common, followed by 0-1 and 2-3 hours equally.] [image: A screenshot of survey results displaying students’ self-perceived body awareness from a scale of 0-100. The average student ranked their self-perceived awareness as 49.80 out of 100, with a minimum score of 22.00 and maximum of 70.00, indicating significant lack of confidence in body awareness. ] [image: Screenshot of survey results about history of performance-related injuries to hands, wrists, arms, or shoulders. It includes tables showing response percentages and counts, text responses describing injury types, and a bar chart indicating whether medical attention was sought for injuries. 40% of respondents answered they had a history of injuries, 20% responded no history, and 40% responded they were unsure. ] [image: Screenshot of a survey results dashboard displaying responses to questions about performance-related injuries to hands, wrists, arms, or shoulders. It includes  text responses describing specific injuries and medical attention sought.] [image: Screenshot of survey results showing responses to questions about injury and medical attention. Data shows 50% of respondents sought medical attention when experiencing symptoms of injury, while 50% of respondents did not seek medical attention when symtoms of injury occurred. ] [image: Screenshot of survey results showing responses to injury and medical attention questions. It includes tables with counts and percentages for seeking medical care, types of medical attention received, and a bar chart illustrating symptoms of mental stress or physical pain during piano practice and performances, with notable higher frequency reported for symptoms during both practice and performance.] [image: Screenshot of survey results and responses about mental stress and physical pain symptoms experienced during plane travel. It includes a table showing 20% of respondents experience symptoms only during performances and 80% during both practice and performances.] [image: Screenshot of a survey results dashboard showing data on mental stress and physical pain symptoms experienced by pianists during practice and performances. Includes frequency percentages, average symptom ratings, example symptom descriptions, and awareness of injury prevention, with clear labels and response counts for each question.]
[image: Screenshot of a survey results table and open-ended responses about learning more about injuries and injury prevention related to piano playing. The table shows a 100% interest level from 5 respondents, while the responses include requests for information on ways to practice without injury, healthy practices, injury warning signs, and prevention techniques.]



Appendix B
Piano Professor Survey Results
[image: Screenshot of a survey results page titled "Piano Professor Survey / Page 1" showing responses to questions about number of students taught and if practice rooms were assigned to students for use. The professor answered they teach 8 students currently and practice rooms were not assigned to students at the time of this survey. ]
[image: Screenshot of survey results showing responses to questions about students' specific time requirements for daily practice. A blue horizontal bar chart indicates "no" to having a specific time requirement, supported by tables displaying counts and percentages, with additional questions about hour requirements and injury experiences left unanswered.][image: Bar chart and tables displaying survey results about common injuries seen in students. Chart shows occurrences for tendinitis, carpal tunnel, nerve injuries, and other injuries, with a follow-up table listing each injury type and a note about one other injury from a car accident; a second bar chart indicates injury prevention education is implemented in studio classes and lessons.][image: Bar chart displaying results of a survey question about implementing injury prevention education in studio classes or lessons. The chart shows the professor answered that they currently implements injury prevnetion education into studio classes or lessons. 

]

[image: Screenshot of survey results about injury prevention education in studio classes or lessons. It includes a table showing all respondents currently have injury prevention education, a text response about integrated education, and two bar charts listing injury prevention topics the professor wants included in the course, with all topics selected by the respondent.]

[image: Screenshot of a survey results dashboard showing responses to questions about injury prevention and management education for students. It includes a text response about improving body awareness, a bar chart indicating 100% preference for including a flowchart on managing injuries.]

[image: Bar chart and tables showing survey results on preferred project delivery format. The bar chart displays a single response favoring a website to be the format this project was delivered.  ]



Appendix C
Needs Assessment Infographic

[image: A circular infographic outlines an injury prevention program for pianists, highlighting four key factors: low health literacy, poor body awareness, history of injuries, occupational demands, which leads to the creation of an injury prevention program. Each factor is represented by a distinct colored circle with icons and brief statistics, such as 60% of students being unfamiliar with injury prevention and 80% having experienced injuries affecting their playing ability.]


Appendix D
Table of Data Collection Strategies During Needs Assessment
	Data Collection Format & Context
	Who
	Date(s)
	Summary of Data Collected

	Semi-structured interview; open-ended questions; Virtual meeting through Teams
	Kwan Yi, Piano Faculty

	9/24/2024

	- Observed lack of medical professionals with knowledge of pianist's occupational demands
- Discussion of career altering injuries for his former teacher, Leon Fleisher with focal dystonia – a need for treatment but also prevention of injuries to halt progression to this end stage of injury is imperative for musicians to have 
- He expressed he has observed musicians who if they develop injuries, likely must deal with them on and off or leave the field as they progress through their careers 
- Expressed serious need for therapists who understand musicians to work with students earlier on in careers and knowledge to be shared

	Microsoft Teams Meeting Guided Interview w/ Dr. Lynne Murphy attending
	Dr. Christine Guptill, PhD, MSc(OT), BSc, BMus

	12/12/2024

	- Many recommendations for pianists and injury prevention can be taken from evidence within work disability prevention literature and sports medicine.
- Importance of cardio exercise, taking microbreaks, chunking practice time, and warmups/cool downs before and after playing is essential for injury prevention recommendations. 
- Kinesthetic awareness is important, especially to forearm tension since most hand movements are the result of extrinsic muscles working
- A dynamic pelvis on the piano bench is good for our support and for freedom to move while we play.
- Rule of thumb is to rest for 15 minutes for every 45 minutes you play so that within each hour of time you have appropriate rest.

	Qualtrics survey; open-ended, checkbox, and Likert scale questions
	Piano students of Keiko Sekino
	2/6/2025
	- Students have decreased sense of body awareness when playing as noted by professor & students – this is a priority to address
- More than half of students have history of PRMD 
- Students have limited knowledge of injury prevention strategies, but strong desire to gain knowledge 
- Students expressed desire to learn how to practice in a healthy way – another area to address

	Active observation of piano students in private lesson

	Laura, junior undergrad; Melissa,1st year graduate student

	4/2/2025

	-Students appear to have correct body position at bench including distance from keys, bench height, and general posturing with elbows at 90, wrists neutral when they begin to play, but as play continues sometimes technique slips – could potentially be attributed to flow or mental focus on music, taking focus away from body positioning? 
-Some students struggle with body awareness during lessons
-Professor emphasizes body awareness check-ins throughout lesson, but unclear how often this carries into practice room – strategies for self-checks should be addressed in PIPS to meet this need
-Aesthetic sound production is where value is placed, but finding solutions to body movements that elicit those sounds in a healthy way requires constant exploration
-Constant neuromotor control being challenged in lessons – reliant on what student listens for and constant kinesthetic adjustments made in the moment 
-Students display signs of fatigue towards ends of lessons; rubbing proximal forearm, cracking wrists/fingers, shaking out hands – approaching the 1-hour mark on

	Direct observation of piano students performing in studio recital

	Students within Dr. Sekino’s Piano Studio
	4/17/2025

	- Students displayed physical signs of stress breathing heavier before and while playing onstage
- Rigidity/tension observed in neck, shoulders, and arms of some students while playing





Appendix E
PIPS Module 1 PowerPoint Presentation Slides[image: Presentation slide titled "The Importance of Injury Prevention" featuring a stylized piano keyboard graphic with alternating black and white keys. Slide includes presenter information, Sarah Locke, OTS, BM Piano Performance, indicating focus on injury prevention in piano performance context.][image: A digital slide with a black grand piano illustration on the left and a module outline on the right. The outline lists four topics: how injuries happen, their impact on lives, prevention methods, and benefits of injury prevention practices, with black text and arrow icons on a light gray background.]
[image: Slide with hand-drawn musical notes on left and text titled "Objectives" on right, outlining learning goals for a module. Key points include identifying causes of performance-related injuries, injury prevention strategies for daily life, and benefits of incorporating these strategies.]

[image: Diagram listing causes of injuries affecting pianists, highlighting factors such as overuse, repetitive movements, poor posture, extended practice, sudden schedule changes, inefficient technique, and stress. Includes an illustration of a hand with a red circle emphasizing wrist pain, visually linking injury causes to common affected areas.]
[image: Diagram illustrating holistic impact of injuries on various life aspects, highlighting eight key areas: emotional, spiritual, social, intellectual, physical, occupational, financial, and environmental. Overlapping colored circles represent interconnectedness, with labels emphasizing emotional expression, social connections, personal identity, job security, health, and educational or professional ability.]
[image: Illustration featuring five musicians playing different wind instruments, accompanied by bold text emphasizing that literature on musicians' injuries consistently highlights prevention as key to best outcomes. The design uses muted colors with black text on a light gray background, focusing on injury prevention in musicians.]
[image: A digital infographic explaining injury prevention, highlighting proactive steps to reduce risk of performance-related injuries during piano practice and play. It features three key goals with icons: stopping injuries before they happen, lessening impact if they occur, and preventing long-term disability, accompanied by musical notes in the top right corner.]
[image: Text-based infographic titled "Change the Narrative" discusses shifting music pedagogy from tradition to evidence-based practices for injury prevention. It features a black caduceus symbol composed of small musical notes on a light gray background, emphasizing adopting methods used by sports athletes for training, nutrition, and performance preparation.]
[image: A digital illustration featuring a laptop with a magnifying glass over the screen, stacked on three books in blue, orange, and yellow colors. Text explains challenges in accessing reliable, evidence-based information on musicians' injuries and describes a course designed to equip pianists with professional knowledge for sustainable instrument engagement.]

[image: A digital infographic presents evidence-based strategies to prevent injuries in everyday life, featuring a beige background with illustrations of hands holding an apple, water bottle, and banana. Five key tips for preventing injuries are listed with arrow icons: remain well hydrated, eat a nutrient-rich diet, get 7+ hours of sleep, manage stress, and exercise regularly with recovery time.]
[image: Diagram listing targeted strategies specific to piano playing, divided into two columns labeled Risk and Strategy. Risks include overuse trauma, repetitive movements, poor posture, long practice durations, sudden schedule changes, inefficient technique, and stress, with corresponding strategies such as stopping at discomfort, alternating passages, improving posture, taking breaks, gradually increasing playing time, seeking instructor feedback, and practicing mental imagery and mindfulness.]

[image: A digital infographic highlighting benefits of injury prevention strategies, featuring a bar chart with an upward trend arrow symbolizing improvement. Key points include reducing injury risk, supporting career longevity, enhancing health and wellbeing, and enabling meaningful engagement in important activities.]
[image: Infographic summarizes importance of injury prevention for pianists, highlighting risks of performance-related injuries and benefits of holistic health strategies. Visual elements include a bandaged hand, an "Avoid injury" sign, and a pianist performing with an orchestra, emphasizing impact on daily lives and engagement in meaningful activities like music and leisure.]

[image: A photograph of a references section from an academic paper listing six scholarly citations related to musculoskeletal disorders in musicians. The references include authors, publication years, article titles, journal names, volume and issue numbers, page ranges, and digital object identifiers (DOIs).]
[image: A screenshot of a references section from a research paper listing multiple academic sources related to music, health, and occupational therapy. References include author names, publication years, article titles, journal names, volume and issue numbers, page ranges, and digital object identifier (DOI) links, with some entries highlighted in blue indicating clickable hyperlinks.]
[image: A screenshot of a references list from an academic paper, showing citations related to music performance anxiety, musician health, and physical complaints. The list includes author names, publication years, article titles, journal names, volume and issue numbers, page ranges, and a clickable DOI link highlighted in blue.]
[image: Screenshot of a references list from an academic document, showing citations related to musicians' health, injury prevention, and posture. The list includes author names, publication years, article titles, journal names, volume and issue numbers, page ranges, and hyperlinks to sources.]

[image: Screenshot of a references section from an academic document listing seven scholarly articles related to motor inconsistency, occupational therapy, musculoskeletal health, and injury prevention in musicians. Each reference includes author names, publication year, article titles, journal names, volume and issue numbers, page ranges, and one reference contains a DOI link in blue text.]


Appendix F
PIPS Body Map Word Bank Module 2[image: Picture of a worksheet taken from PIPS program, showing columns containing adjuectives to describe bodily sensations underneath columns labeled “healthy sensations” in green, “neutral sensations” in blue, “warning sensations” in yellow, and “hard STOP” sensations in red. ]


Appendix G
Daily Practice Journal Example Resource Module 3
[image: Picture of a daily practice journal example from the PIPS course. It features components such as a mood tracker, a list area for daily practice prioriites, reflection section on what went well in the practice session, as well as sections to reflect on what could improve and goals for tomorrow with sample answers shown in each. ]


Appendix H
Timeline Infographic

[image: A vertical timeline infographic outlines a capstone experience divided into three phases: Program Development (weeks 1-6), Pilot (weeks 7-12), and Outcomes + Revision (weeks 13-14). Each phase includes bullet points detailing specific tasks such as module topics, pilot test implementation with piano students, and feedback analysis for program adjustments, with color-coded sections and bracket labels indicating week ranges.]



Appendix I
Final Survey of Opinions Questionnaire
[image: Picture of final survey of opinions questionnaire from the PIPS program, showing a combination of likert response questions on utility and effectiveness of the course and free response questions for participant opinions on helpful aspects of the course. ]


Appendix J
Final Survey of Opinions Qualitative Results 
[image: Screenshot of a text-based survey response section asking what users liked most about the PIPS program. Responses highlight ergonomic videos, clear and concise content, injury prevention positioning, and engaging assessments with personal practice plans.][image: Screenshot of a text-based survey response section showing answers to a question about the most helpful part of the PIPS program. Responses mention narrated ergonomic assessments, supplemental videos, and organized presentations as key helpful elements.][image: Screenshot of text responses to a survey question about improving the PIPS program. Responses suggest adding more interactive slides, expanding upon narrated presentations, including more interactive worksheets, and allowing more flexible self-paced progress due to busy schedules.]
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If you answered yes to the above question, what symptoms do you experience?...

Tense jaw, recing heart, my right leg shekes making it dificuit to pedial

Racing heart, shaking hands, tense shoulders, sweaty palms

Really Sweaty palms, heart recing shaky

Experienced swealy pams, racing heart, headaches,

Sweaty palms, tense jaw racing heart, wiist pain and tension, anxiousness

Have you ever heard about injury prevention regarding musicians? Elaborate on anything you know. 5 ®

Have you ever heard about injury prevention regarding musicians? Elaborate.

My teacher end | work on preventing tension in my lessons, but | have not lezmed about injury prevention outside of this

Mainly taking breaks, good technique and posture,

tretching

No

1 have not heard about injury prevention regarding musicians

I havent heard enything | think | just getinjured from overuse sometimes maybe.

Count

Count
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How interested are you in learning about injuries and injury prevention related to piano playing? 5 ®

How interested are you in learning about
S e arnies Dilisanie Average Minimum Maximum Count
injuries and injury prevention rel...

Interest 90.00 55.00 100.00 5

What information would you like to know about injury prevention as it relates to piano playing? 5 ®

What information would you like to know about injury prevention as it relat...

Ways to practice with less tension to avoid injury

Everything because I'm consistently getting hurt :(

Healthy practice and wamup tips

How to notice when an injury is about to happen without knowing.

How to prevent it and what precautions to take
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Piano Professor Survey / Page 1

How many students do you teach? 1 ®

How many students do you teach?

Are practice rooms assigned to students foruse? 1 ®

No

Responses: 1

05 1
Are practice rooms assigned to students foruse? 1 ®
Q2 - Are practice rooms assigned to students for use ? Percentage Count
No 100% 1
Are practice rooms assighed to students foruse? 1 ®
ey tacticatioom s sisignute Average Minimum Maximum Count
students for use?
No 2.00 2.00 2.00 1





image26.jpg
Are students given a specific time requirement for practice each day/week? 1 ®

Are students given a specific time requirement for practice each day/week? 1 ®

Q3 - Are students given a specific time requirement for practice each
dayhweek?

no

Are students given a specific time requirement for practice each day/week? 1 ®

Are students given a specific time

A N
requirement for practice each dayiweek? verage inimum

no 2.00 2.00

If you answered yes for #3, what is the hour requirement? 1 ®

If you answered yes for #3, what is the hour requirement?

Of your students, how many are currently experiencing injuries? 1 o]

Of your students, how many are currently experiencing injuries?

1 (has other health complications that most likely makes this student prone to injury)

Percentage

100%

Maximum

2.00

Count

Count
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What common injuries have you seen with your students? Select all that apply. 1 ®

ey

e |

Nerve njuries |

et |

What common injuries have you seen with your students? Select all that apply. 1 ®

Q6 - What common injuries have you seen with your students?

Select all that apply. - Selected Choice Pérdentage Geunt
Tendinitis 100% 4
Carpal Tunnel 100% 1
Nerve Injuries 100% 1
Other (please specify) 100% 1

What common injuries have you seen with your students? Select all that apply.: Other (please specify) 1 ®©

Other (please specify)

The nerve injury mentioned above stemmed from a car accident.

Do you currently have any injury prevention education implemented into your studio classes or lessons? 1 ®
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Do you currently have any injury prevention education implemented into your studio classes or lessons? 1 ®

Q7 - Do you currently have any injury prevention education implemented

i : P it Count
into your studio classes or lessons? ercentage oun

yes 100% 4
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Do you currently have any injury prevention education implemented into your studio classes or lessons? 1 ®

Doyou currently have any injury prevention

education implemented into your... AaRe: Bl M ot

yes 1.00 1.00 1.00 4

If yes, what education do you provide? 1 ©

If yes, what education do you provide?

Itis integrated into the entire approach | take in teaching piano playing.

What aspects of injury prevention would you like to learn more about to help your students? Please select all that apply. 1 ®

e~ ]
P e ames oy . |
increasing enduran ce)

o 0.5 1

What aspects of injury prevention would you like to learn more about to help your students? Please select all that apply. 1 ®

Q9 - What aspects of injury prevention would you like to learn more about to help

your students? Please select all that apply. - Selected Choice Percentage Count
seating at the piano 100% 1
healthy postures while playing 100% 1
stress reduction techniques for physical tension 100% 1
practice and performance warm ups/cool downs 100% 1
practice scheduling (ideal time frames for playing and rest, increasing 100% "
endurance)

exercise away from the piano for overall health 100% 1
nutrition/fueling for overall health 100% 1

Other 100% 1
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What aspects of injury prevention would you like to learn more about to help your students? Please select all that apply.: Other 1 ®

Other

In general, to have students develop more awareness for their own bodies— might be most important.

Would you prefer for aspects of managing injuries to be included in this project, such as a flowchart of generally what to do if a student feels pain, who to reach
out to (doctor or therapist), and resources available for students? 1 ®

Would you prefer for aspects of managing injuries to be included in this project, such as a flowchart of generally what to do if a student feels pain, who to reach
out to (doctor or therapist), and resources available for students? 1 ®

Q10 - Would you prefer for aspects of managing injuries to be
included in this project, such as a flowchart of generally what to do

if a student feels pain, who to reach out to (doctor or therapist), and Rercentage Count
resources available for students?
yes 100% 1

Would you prefer for aspects of managing injuries to be included in this project, such as a flowchart of generally what to do if a student feels pain, who to reach
out to (doctor or therapist), and resources available for students? 1 ®
Would you prefer for aspects of

managing injuries to be included in this Average Minimum Maximum Count
pr..

yes 1.00 1.00 1.00 1
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What format would you prefer this project to be delivered to you for use? 1 ®

v |

What format would you prefer this project to be delivered to you for use? 1 ®

Q14 - What format would you prefer this project to be delivered to
you for use? - Selected Choice

website

What format would you prefer this project to be delivered to you for use? 1 [0]

What format would you prefer this

A
project to be deliveredto you for use? werage

website 2.00

What format would you prefer this project to be delivered to you for use?:other 1 ®

other

Minimum

Percentage

100%

Maximum

2.00

Count

Count
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e Injury Prevention Program

A specialized program could aid ‘
pianists in meeting the demands of

playing their instrument, improve body
awareness, and potentially reduce

future occurrence of injuries - ! -
- ~

o Occupational @ Low Health
Demands 5 Literacy
Students reported ! ! ‘ ! ! E/’ 60% of piano
they played an . " =} =4 students surveyed
average of 3-4 hours Injury Prevention responded they
per day, with some fOI‘ Pianists were not familiar
reporting up to 6 with injury
hours of daily practice prevention
strategies

<

9 Poor Body Awareness
Every single student reported
low kinesthetic body awareness,
a key aspect of injury
prevention

@. 3
e History of
./

Injuries
80% of piano students answered they
had experienced an injury that affected
their ability to play at some point




image33.png
The Importance of =
Injury Prevention

Presented By: Sarah Locke, OTS,
BM Piano Performance

’




image34.png
Module
Outline

o How Injuries Happen

The Impact They Can Have on
our Lives

Them

The Benefits of Incorporating
Injury Prevention Practices into
our Daily Routines

©
e What We Can Do to Prevent
©
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Objectives

By the end of this module,
students will be able to:

@ Identify common causes of
performance-related injuries

@ Identify injury prevention strategies
that can be utilized in daily life

@ Understand the benefits of
incorporating injury prevention
strategies




image36.png
Causes of

Injuries

Affecting s
Pianists

Overuse & cumulative trauma

Repetitive movements

Prolonged static or non-ergonomic postures
Extended practice or performance durations
Sudden changes in practice schedule

Inefficient technique

ONONCNOROROXO

Performance-related stress
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The Impact

Injuries don’t just impact our ability to play
our instruments, they affect every aspect of
our lives in a holistic way SOCIAL

~

SPIRITUAL
e Emotional Expression

Social Connections

Personal Identity & Purpose
Job Opportunities & Security

FINANCIAL PHYSICAL
Physical & Mental Health

00000

Ability to Meet Educational and
Professional Demands
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Literature on musicians'
injuries consistently reiterates

¢ that prevention of these ®
injuries poses the best
outcomes
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What is Injury
Prevention?

Injury prevention involves taking proactive steps to reduce the risk of
experiencing a performance-related injury. It includes actions that can
be done away from the piano as well as when we are playing!

The intention with an injury prevention approach is to:

@ Stop Injuries Before Lessen Their Impact @ Prevent Long-Term

They Happen if They Do Happen Disability
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Change the ~
Narrative (»

Pedagogy in music is largely based on tradition
passed down from teacher to student

With the increasing knowledge on musicians’
injuries, we can use evidence to inform how we
practice and prepare our bodies for
performance

Evidence is consistently used by sports
athletes to structure practices, nutritional
fueling, and prepare for high stakes
performance - it’s time we adopted a similar
approach
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~  TheCatch

While evidence on musicians’ injuries
has grown substantially in the literature,
there still exists a lack of reliable and
useful information for pedagogues to
access that they can trust

This course strives to narrow that gap by presenting
relevant, evidence-based knowledge combined with a
professional music experience to equip pianists with the
tools to engage with their instrument in a fulfilling and
e e sustainable way
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Evidence-Based

Strategies to

Prevent Injuries in

Evel‘yday Life -+ @ Remain well hydrated

@ Eat a well-balanced, nutrient-rich diet

@ Get adequate sleep (7+ hrs/night)
@ Manage stress
@ Exercise regularly (and allow for recovery)
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Targeted Strategies Specific to

Piano Playing

Risk

Overuse & cumulative trauma

Repetitive movements

Prolonged static or non-ergonomic postures
Extended practice or performance durations
Sudden changes in practice schedule
Inefficient technique

Performance-related stress

ONONORORCNCXO)

Strategy

Stop playing at first sign of discomfort,
engage in score studying

Alternate between passages with different
technical/stylistic demands

Get up, move around, and check posture
by filming yourself playing frequently

Take a 15 min break for every 45 min spent
playing

Gradually increase playing time, avoiding
sudden increases in playing

Seek feedback from instructor on difficult
techniques; strive for neutral joint positions

Practice mental imagery of performance
going well; mindfulness; breathing
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The Beneﬁtsn

Incorporating injury prevention strategies into
our everyday routines has been shown to:

e Reduce risk of injury

e Support career longevity
e Improve overall health & wellbeing

Allow for meaningful engagement
in occupations - any activities that ”
are important to us, including piano
playing and beyond!
Investing in our hedlth is a lifelong journey, and one that is never
too late to start!
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Summary

<
Pianists are prone to Incorporating injury Allowing us to engage in all

performance-related injuries prevention strategies the things that are

that can impact their playing supports holistic health and meaningful to us - music,

& daily lives wellness leisure activities, and more!
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Q9: Describe what you liked most about the PIPS program. ©

Describe what you liked most about the PIPS program.

I like the ergonomic videos

The content was easy to follow and well-paced. All information was clear, concise, and relevant to me as a pianist.

| liked the ergonomic part of the course; | learned proper positioning to prevent injury and strain.

The ergonomic assessments and personal practice plans/weekly schedule was very interesting
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Q10: What did you feel was the most helpful part of the PIPS program? (narrated presentations, supplemental videos, example worksheets, ergo...

What did you feel was the most helpful part of the PIPS program? (narrated...

The ergonomic videos

The narrated ergonomic assessments helped tie everything | learned in the PIPS program together.

Supplemental videos

The presentations were very organized and clear so | felt like | learned a lot from those

Videos with analysis
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Q11: What would make the PIPS program better? 5 ®

‘What would make the PIPS program better?

More interactive slides, especially on the proper position of body

Even more narrated presentations/examples.

Interactive worksheets/assignments

If you could go at your own pace because this was a busy time in the semester and taking many many classes so it wasn't realistic for me to do the work each week
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In your Chopin:

¢ You do a good job sitting back far enough on the bench to fully support your hips and body, so nice distance and
height here with the bench

o I notice that at the start of new musical phrases you tend to tilt forward out an engaged core/upright spinal
alignment, so see if you can think more about staying upright when possible almost as if a string was extending
from the top of your head towards the ceiling. When we have our head/neck and spine directly stacked over our
hips it can help us feel more solid and supported, and can make our hand and arm movements feel easier!

¢ During passages with darker character I notice you round your head and neck forward and downward much
more considerably than in the rest of the music. It is clear you have a deep connection to the emotions of this
music which is a testament to your musicality, and I wonder if you can experiment with ways to feel that
connection while keeping your head and neck in a more upright, neutral position - this will really help you feel
less strain and fatigue in your shoulders and upper back!

o To help strengthen the extensors of your back and neck that help you maintain more supported, upright
postures I would incorporate exercises that focus on pulling your shoulder blades together such as seated
rows, and chin tucks. You have a natural forward posture of your head throughout sitting that chin tucks
will be especially helpful in correcting! Here are some video references for you to look at for each
exercise:

o Chin tuck: https:/youtu.be/7Ey-bSHC00c?si=fxPdAEaqBjlKSJtn
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In your Bach:

¢ Nice job keeping your feet planted on the ground to support you, and evenly weight bearing
through both of your hips while playing

o Try to engage your core a bit more, at times it looks like you can slump to the right or left sides
when playing, but see if you can engage your core (think of bracing your stomach hard) while
playing to keep your core in a bit more stillness and your spine in a stable, upright position

o I notice you tend to release the ends of phrases with your left elbow moving away from your body
out to the side - this can be a more unnatural posture for your arm and can cause your shoulder
blade to wing out to the side a bit which means your hands/forearms have less support, so see if
you can practice releasing off of phrases with the same musical sensitivity without letting your arm
move into a nonergonomic or unnatural posture.
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In the Ravel:

Good job keeping both your hips rooted on the bench even while shifting weight towards the right for the upper
registers; we never want to lift one hip off the bench completely, so this was good

I wonder if you could try sliding on the bench to the right instead of having to weight bear so much more
through your right hip - so actually sliding up the bench slightly and then back down towards the middle when
the piece has you playing in the middle registers of the keyboard; how you shifted your weight seemed okay as
you kept your spine and core upright/engaged, you just have less stability when you have to shift your weight so
much onto one side versus weight-bearing evenly through both hips. Just something to trial and consider; see
what feels best in your body!

I liked that you slid your left foot out to the side a bit more to counterbalance shifting to the right to reach the
higher registers; this helped to widen your base of support and give you more stability and stay grounded while
moving through this piece
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PIPS Post-Module Quiz Scores
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Piano Student Survey / Page 1

Responses: 5

Whatis your gender? Please check the response that applies. 5 ®

vetc [

What is your gender? Please check the response that applies. 5 [0]

Q1 -What is your gender? Please check the response that

applies. - Selected Choice Rercentags Eount
Male 20% 1
Female 80% 4
What is your gender? Please check the response that applies. 5 ®

What 8 your gerider Piead chisck Average Minimum Maximum Count
the response that applies.

Male 1.00 1.00 1.00 1
Female 2.00 2.00 2.00 4

Whatis your gender? Please check the response that applies.: Other 5 ®

Other
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Whatis your age (in years)? 5 ®

What is your age (in years)?

24
22
22
21 years old

22

What degree program are you enrolled in currently? 5 0]

BM Performance

BM Music Therapy

M Performance

oener |

0 1

What degree program are you enrolled in currently? 5 ®

Q4 -What degree program are you enrolled in currently? - Selected Choice Percentage Count
BM Performance 20% 4
BM Music Therapy 40% 2
MM Performance 20% 1
Other 20% i
What degree program are you enrolled in currently? 5 ®

What degree program are you enrolled in — Minimum Maximum Count
currently?

BM Performance 1.00 1.00 1.00 1
BM Music Therapy 3.00 3.00 3.00 2
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Whatis your age (inyears)? 5 ®

What is your age (in years)?
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What degree program are you enrolled in currently? 5 @

B Performance
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What degree programare you enrolled in currenty? 5 ®@

Q4- What degr

program are you enrolled in currently? - Selected Choice

BM Performance

BM Music Therapy

MM Performance

Other
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What degree program are you enrolled in

Average Minimum Maximum Count
currently?
MM Performance 4.00 4.00 4.00 1
Other 6.00 6.00 6.00 1

What degree program are you enrolled in currently?: Other 5 ©

Other

Computer Science

How many hours a day do you typically play throughout the week including; practice time, lessons, chamber music rehearsals, accompanying, and any
vocational work such as church pianist or teaching jobs outside of school? 5 @

1-2 hoursfday

2-3 hoursiday

3-4hoursiday

4-6 hoursfday

o..._
=
~

How many hours a day do you typically play throughout the week including; practice time, lessons, chamber music rehearsals, accompanying, and any
vocational work such as church pianist or teaching jobs outside of school? 5 ®
Q3 - How many hours a day do you typically play throughout the week including;

practice time, lessons, chamber music rehearsals, accompanying, and any Percentage Count
vocational work such as church pianist or teaching jobs outside of school?

1-2 hours/day 20% 1
2-3 hours/day 20% 1
3-4 hours/day 40% 2

4-6 hours/day 20% 1
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How many hours a day do you typically play throughout the week including; practice time, lessons, chamber music rehearsals, accompanying, and any
vocational work such as church pianist or teaching jobs outside of school? 5 ®

How many hours a day do youtypically

play throughout the week including; p... Buerage Mty Maxlmum, Eount
1-2 hours/day 2.00 2.00 2.00 1
2-3 hours/day 3.00 3.00 3.00 1
3-4 hours/day 4.00 4.00 4.00 2
4-6 hours/day 5.00 5.00 5.00 x

How aware are you of your body's internal cues like tiredness or tension? 5 ®

How aware are you of your body's

Average Minimum Maximum Count
internal cues like tire dness or tension? =

Awareness 49.80 22.00 70.00 5

Do you have a history of performance-related injuries or injuries to your hands, wrists, arms, or shoulders? 5 @
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Do you have a history of performance-related injuries or injuries to your hands, wrists, arms, or shoulders? 5 ®

Q5 - Do you have a history of performance-related injuries or injuries to your
hands, wrists, arms, or shoulders?

yes

no

unsure/have not had any formal diagnosis from a doctor

Percentage

40%

20%

40%

Do you have a history of performance-related injuries or injuries to your hands, wrists, arms, or shoulders? 5 ®

Do you have a history of performance-related

injuries or injuries to your h... Average Minimum
yes 1.00 1.00
no 2.00 2.00
unsure/have not had any formal diagnosis 500 300

from a doctor

Maximum

Count

N

-

N

Count

N

-

N

If you answered yes or unsure above, please list the injury you had/have. 5 @

If you answered yes or unsure above, please list the injury you had/have.

My wrists get sore after a lot of practice, but it has not been bad enough to where | couldn't play

Two overuse injuriesin hand

Had a tennis elbow and wist tension

I've just had wrist tension before and pain/tiredness

If you mentioned an injury above, did you seek medical attention for it? (seeing a doctor, therapist, chiropractor, etc) 4 (O]

noe
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Do you have a history of performance-related injuries or injuries to your hands, wrists, arms, or shoulders? = ®

05 -Doyouhave a history of performance-related injuries or injuries to your

hhands, wrists, arms, or shoulders? Percentage Count
yes 0% Z
no 20% 1
unsure/have not had any formal diagnosis from a doctor 0% 2

Do you have a history of performance-related injuries or injuries to your hands, wrists, arms, or shoulders? 5 ®

Do you have a history of performance-related

injuries or injuries to your ... Average Minimum Maximum Count
yes 100 100 100 2
no 200 200 200 1
unsure/have not had any formal diagnosis e o i 5

from a doctor

If you answered yes or unsure above, please list the injury you hadhave, 5 ®

If you answered yes or unsure above, please list the injury you hadihave.

My wists get sore after ot of practice, but it has not been bad enough to where | couldht play

Two overuse injuries in hand

Had a tennis elbow and wrist tension

I've just had wrist tension before and pain/tirecness

If you mentioned an injury above, did you seek medical attention for it? (seeing a doctor, therapist, chiropractor, etc) ¢ @
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