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ABSTRACT 
 

 This study provides information in the field of Performance Related Medical 

Disorders (PRMD) among tertiary trained jazz pianists.  There are many published 

research reports concerning musicians and classical pianists, yet no study of magnitude 

concerning PRMD among jazz pianist has been undertaken.  Participants comprise 160 

students (106 Australia; 54 USA) and 54 teachers (36 Australia and 18 USA).  Survey 

by two separate questionnaires, Student and Teacher, was conducted by the researcher 

and colleagues in timetabled classes and seminars both in Australia and USA and also 

by email and internet invitation.  The 6 case study participants, 3 students (2 Australia; 

1 USA) and 3 teachers (2 Australia; 1 USA) were interviewed by telephone.  This 

exploratory and descriptive study aims to provide baseline data for further research 

about PRMD among jazz pianists. 

 Students report 63% pain and 41% PRMD, the forearm being the body part 

most affected, usually by fatigue.  The study shows a link between age and PRMD, 

which peaks at age 21-30, lowest among over 35s, and second lowest in the 15-20s.  

Males suffer more than females, left hand dominant slightly more than right.  A 

tentative claim is made that those students who play through pain, teach piano, fail to 

warm-up and cool-down, use repetitive finger-strengthening exercises in practice and 

consciously correct their posture during practice/performance experience more PRMD 

than those who do not.  No relationships are evident between PRMD and state of 

residence, age of first practice/performance experience, years engaged in a regular 

practice/performance schedule, frequency, duration and intensity of practice/ 

performance, repertoire, or away-from-the-piano practice.  Practice time is considerably 

higher on the day prior to a student's lesson.  Students describe non-specific symptoms 

and no long-term disability.  General exercise is used to prevent, and Physiotherapy to 

treat PRMD, with Alexander Technique the most satisfactory preventative.  However 

diagnosis and treatment in general is unsatisfactory and many resort to self-help.    

 Teacher knowledge of PRMD issues is quite low.  Some teachers teach 

about and some discuss PRMD issues, however many do not and some are unwilling to 

do so.  Since many students seek advice from their teachers and many music students 

become teachers in time, for Occupational Health and Safety, it is vital that tertiary 

music programs address curriculum content concerning cause, prevention and treatment 

of PRMD and provide a vital link, together with Performing Arts Medicine clinics, 

between science, medicine, industry and other related disciplines to implement a 

strategic and united approach to PRMD globally.    



iii 

Graham Wood 2011 PRMD and Jazz Pianists    

TABLE OF CONTENTS 
 

TABLE OF CONTENTS 
 

iii 

LIST OF APPENDICES 
 

xvi 

LIST OF TABLES 
 

xvii 

LIST OF FIGURES 
 

xviii 

ACKNOWLEDGEMENTS 
 

xix 

 
 

 

CHAPTER 1    INTRODUCTION 
 

1 

1.1 Purpose of the study  
 

1 

1.2 Definitions 
 

3 

1.3 Terminology 
 

4 

1.4 Expectation of PRMD among jazz pianists 
 

5 

1.5 The problem: Performance Related Medical Disorders (PRMD)  
 

8 

 1.5.1 The performer and PRMD 
 

8 

 1.5.2 The teacher, the conservatorium and PRMD 
 

10 

 1.5.3 The Performing Arts Medicine clinic and PRMD 
 

10 

1.6 Parameters of the study 
 

12 

1.7 Research question 
 

13 

1.8 Guiding Questions 
 

13 

1.9 Methodology overview (see Chapter 3) 
 

14 

1.10 Participant sample overview (see Chapter 3) 
 

14 

1.11 Knowledge sources 
 

14 

1.12 Chapter 1 Summary 
 

15 

 
  



iv 

Graham Wood 2011 PRMD and Jazz Pianists    

CHAPTER 2    LITERATURE REVIEW 
 

17 

2.1 Research on PRMD among musicians in general 
 

17 

2.2 Research on PRMD among pianists in general 
 

24 

2.3 Research gap of PRMD among jazz musicians 
 

28 

 2.3.1 The globalisation of performing arts medicine 
 

28 

 2.3.2 The research gap among jazz musicians/pianists despite globalisation 
 

28 

2.4 Chapter 2 Summary 
 

30 

 
 

 

CHAPTER 3    METHODOLOGY 
 

34 

3.1 Research methodology 
 

34 

3.2 Research Design 
 

35 

3.3 Ethical Issues 
 

38 

3.4 Developing the research instruments 
 

39 

 
 3.4.1 Development of the Survey Questionnaire - Student Version  

- Rationale for the Student Questionnaire in response to issues raised   
in the literature 

 

 
 

39 
 

40 
  3.4.1.1     Rationale for Question 1 - Age 
 

40 

  3.4.1.2     Rationale for Question 2 - Gender  
 

41 

  3.4.1.3     Rationale for Question 3 - Hand dominance 
 

43 

  3.4.1.4     Rationale for Question 4 - Occupation 
 

43 

  3.4.1.5     Rationale for Question 5 - Highest level of education 
 

44 

  3.4.1.6     Rationale for Question 6 - Geographical location 
 

44 

  3.4.1.7     Rationale for Questions 7-9 - Age of first piano practice/ 
     performance experience  
 

44 

  3.4.1.8     Rationale for Question 11 - Participation in aerobic exercise 
 

45 

  3.4.1.9     Rationale for Questions 12-21 - Frequency, duration and 
      intensity of practice/performance 
 

45 

 
  



v 

Graham Wood 2011 PRMD and Jazz Pianists    

       3.4.1.9 (i) Repetitive finger-strengthening exercises 
 

46 

       3.4.1.9 (ii) Periodization or breaks during practice/  
             performance 
 

46 

  3.4.1.10   Rationale for Questions 22 & 23 - Computer keyboard use 
 

47 

  3.4.1.11   Rationale for Questions 24-28- Repertoire as it contributes 
      to intensity of practice/performance 
 

49 

  3.4.1.12   Rationale for Question 29 - Away-from-the-keyboard  
      practice  
 

49 

  3.4.1.13   Rationale for Questions 30-35  - Posture 
 

50 

  3.4.1.14   Rationale for Questions 36-38 - Pain 
 

50 

  3.4.1.15   Rationale for Questions 39-45 - Physical injury 
 

51 

       3.4.1.15 (i)   Anatomical location of physical injury 
 

52 

       3.4.1.15 (ii)  Disability level of physical injury 
 

52 

  3.4.1.16   Rationale for Questions 46-59 - Choice and efficacy of 
      health professional, alternative therapist, physical  
      awareness/conditioning or self-medication in the  
      diagnosis and treatment of PRMD 
 

53 

  3.4.1.17   Rationale for Questions 60-66 - Warm-up/Cool-down at the 
      piano 
 

54 

  3.4.1.18   Rationale for Questions 67 & 68 - External factors  
      contributing to extended practice sessions 
 

55 

 3.4.2  Development of the Student Survey Questionnaire - Internet Version 
 

56 

 3.4.3 Summary of the Student Questionnaire 
 

57 

 3.4.4 Evaluation of the Student Questionnaire 
 

58 

 3.4.5  Development of the Survey Questionnaire - Teacher Version 
 

59 

 3.4.6 Summary of the Teacher Questionnaire 
 

59 

 3.4.7 Development of the Student and Teacher Case Study Questions 
 

62 

  3.4.7.1    Student Case Study Questions 
 

60 

  3.4.7.2    Teacher Case Study Questions 
 

61 

3.5 Participant recruitment process 
 

61 

 3.5.1 Student survey participant recruitment 
 

61 

 3.5.2 Teacher survey participant recruitment 
 

62 

 3.5.3 Case study participant recruitment 63 



vi 

Graham Wood 2011 PRMD and Jazz Pianists    

 
3.6 Procedure 
 

63 

 3.6.1 Data collection procedure 
 

63 

 3.6.2 Data analysis procedure 
 

65 

3.7 Chapter 3 Summary 
 

66 

CHAPTER 4    RESULTS - STUDENT SURVEY 
 

69 

4 Rationale for the manner of presentation of student questionnaire results 
 

69 

 
4.1 Guiding Question 1: What are the key factors contributing to a 

breakdown in performers' health among jazz pianists? 
 

 
71 

 4.1.1 Questions 36-38    Pain, playing through pain, and PRMD 
 

71 

 4.1.2 Questions 39 & 40    Physical injury attributed to practice/  
  performance as the defining characteristic of PRMD 
 

74 

 4.1.3 Questions 40-43    Symptoms and affected body parts reported by 
  students as indicators of PRMD 
 

75 

  4.1.3.1    Body parts ranked by students as affected by PRMD 
 

75 

  4.1.3.2    Symptoms of PRMD may vary with amount of time spent 
     playing  
 

77 

  4.1.3.3    Symptoms of PRMD may be continuous 
 

78 

  4.1.3.4    Symptoms ranked by students as indicators of PRMD 
 

78 

 4.1.4 Questions 44 & 45    Level of disability reported by students as a 
  result of PRMD 
 

79 

 
4.2 Guiding Question 2: What is the prevalence of PRMD among jazz  
 pianists? 
 

 
80 

 4.2.1 Question 1    Student age and the prevalence of PRMD 
 
 

83 

 4.2.2 Question 2    Student gender and the prevalence of PRMD 
 

86 

 4.2.3 Question 3    Student hand dominance and the prevalence of PRMD 
 

87 

 4.2.4 Question 4 & 5    Student highest level of education and  occupation 
  and the prevalence of PRMD 
 

88 

  4.2.4.1    Education level and PRMD 
 

88 

  4.2.4.2    Occupation and PRMD 
 

89 

 4.2.5 Question 6    Student state of residence and prevalence of PRMD 
 

90 



vii 

Graham Wood 2011 PRMD and Jazz Pianists    

 4.2.6 Question 7    Age of student first regular piano practice schedule  
  and the prevalence of PRMD 
 

91 

 4.2.7 Question 8    Years of student engagement in a regular piano practice 
  schedule and the prevalence of PRMD 
 

92 

 4.2.8 Question 9    Age of student first regular piano performance schedule 
  and the prevalence of PRMD 
 

93 

 4.2.9 Question 10  Years of student engagement in a regular piano  
  performance schedule and the prevalence of PRMD 
 

94 

 4.2.10 Question 11  Student participation in aerobic exercise and the  
  prevalence of PRMD 
 

95 

   4.2.10.1    Type of aerobic exercise and PRMD 96 

  4.2.10.2    Frequency and duration of aerobic exercise sessions in 
       the group 
 

96 

 
4.3 Guiding Question 3: What are the frequency, duration and intensity of 
 performance and practice sessions of jazz pianists and is there any 
 correlation with PRMD? 
 

 
97 

 4.3.1. Frequency and duration of practice and PRMD. 
 

97 

  4.3.1.1     Question 12  How often, for how long each session  
       does the student practice 
 

97 

  4.3.1.2     Questions13 & 14  Amount of student practice time the 
       day before the lesson and PRMD. 
 

98 

  4.3.1.3     Questions 16-21  Frequency and duration of practice/  
       performance and the prevalence of PRMD 
 
 

98 

 4.3.2 Question 25  Intensity of practice/performance and the prevalence 
  of PRMD 
 

99 

  4.3.2.1    Speed of practice/performance and the prevalence of PRMD 
 

99 

  4.3.2.2    Volume of practice/performance and the prevalence of  
      PRMD 
 

100 

  4.3.2.3    Attack in practice/performance and the prevalence of PRMD 
 

101 

  4.3.2.4    Percentage of practice/performance time spent at each level 
     of intensity and PRMD 
 

101 

 4.3.3 Questions 22 & 23  Total keyboard use (including computer and midi 
  keyboard) and the prevalence of PRMD 
 

102 

 4.3.4 Questions 24-28  Repertoire as it affects intensity of practice and the 
  prevalence of PRMD  
 

103 

 



viii 

Graham Wood 2011 PRMD and Jazz Pianists    

 
 4.3.5 Question 29  Away-from-the-keyboard practice and the prevalence of 
  PRMD 
 

104 

 4.3.6 Question 15  Student use of repetitive finger-strengthening exercises 
  and the prevalence of PRMD 
 

106 

 4.3.7 Questions 60-66  Warm-up/Cool-down exercises at the piano and 
  PRMD 
 

108 

  4.3.7.1    Warm-up exercises at the piano and the prevalence of PRMD 
 

108 

  4.3.7.2    Warm-up exercises at the piano, type, and time spent on each 
 

110 

  4.3.7.3    Warm-up exercises away-from-the-piano for each body part 
 

111 

  4.3.7.4    Cool-down exercises at the piano and the prevalence of  
      PRMD 
 

111 

 
4.4 Guiding Question 4:  What expectations do jazz piano teachers have
 regarding the musical and technical development of jazz piano students as 
 they affect PRMD? 
 

 
112 

 4.4.1 Questions 30-35    Posture and PRMD 
 

112 

  4.4.1.1     Posture correction and the prevalence of PRMD 
 

113 

  4.4.1.2      Type of posture correction activity engaged in, its  
        frequency and duration 
 

114 

 4.4.2 Question 67 & 68  External factors leading to the student increasing  
  frequency, duration and intensity of practice and risking PRMD. 
 

114 

4.5 Guiding Question 5:  What do jazz piano teachers consider to be the 
 difficulties with respect to PRMD that a jazz piano student may face when 
 practising and performing jazz music? 
 

116 

 4.5.1 Questions 46-49 Choice and efficacy of health professional,  
  alternative therapist, physical awareness/conditioning or self  
  medication in the diagnosis and treatment of PRMD 
 

116 

  4.5.1.1    Choice and efficacy of health professionals and PRMD 
 

116 

  4.5.1.2    Choice and efficacy of alternative therapies and PRMD 
 

118 

  4.5.1.3    Choice and efficacy of prescribed and self-prescribed  
      medication  and PRMD 
 

119 

 
4.6 Guiding Question 6:  To what extent do teachers address the issues of 
 performers' health in their teaching, especially as it relates to PRMD? 
 

 
120 

4.7 Chapter 4 Summary 
 

120 

 
 

 



ix 

Graham Wood 2011 PRMD and Jazz Pianists    

CHAPTER 5     RESULTS - TEACHER SURVEY 
 

123 

5a Rationale for presentation of the results of the teacher questionnaire 
 

123 

5.b Data analysis - Teacher Survey 
 

123 

5c Teacher and Student demographic information as reported by teachers 
 

124 

 5c (i) Teacher age 
 

124 

 5c (ii) Teacher gender 
 

124 

 5c (iii) Teacher reports student hand dominance 
 

124 

 5c (iv) Teacher highest level of education 
 

125 

 5c (v) Teacher occupation 
 

125 

 5c (vi) Teacher state of residence 
 

125 

 5c (vii) Teacher reports students taught 
 

126 

 
5.1 Guiding Question 1: What are the key factors contributing to a 

breakdown in performers' health among jazz pianists? 
 

 
126 

 5.1.1 Questions 28-32    Teacher expectation of student playing through 
  pain  
 

126 

 5.1.2 Questions 33-36     Teacher perception of type, and ranking of PRMD 
  symptoms among students 
 

127 

 5.1.3 Question 37    Teacher perception and ranking of body part involved 
  in student PRMD 
 

128 

 5.1.4 Question 38    Teacher perception of student level of disability  
  attributed to PRMD 
 

128 

 
5.2 Guiding Question 2: What is the prevalence of PRMD among jazz 
 pianists? 
 

 
129 

 5.2.1 Question 29 Teacher perception of prevalence of student PRMD 
 

129 

 
5.3 Guiding Question 3: What are the frequency, duration and intensity of 
 performance and practice sessions of jazz pianists and is there any 
 correlation with PRMD? 
 

 
129 

 5.3.1 Questions 13-15    Teacher expectation of frequency and duration of 
  student practice and performance  
 

129 

 5.3.2 Questions 18-21    Teacher expectation of practice intensity 
 

131 

 5.3.3 Questions 16 & 17    Teacher expectation of repertoire in regard to 
  practice intensity 
 

132 



x 

Graham Wood 2011 PRMD and Jazz Pianists    

 5.3.4 Question 22    Teacher expectation regarding away-from-the-keyboard 
  practice  
 

133 

 5.3.5 Questions 49-55    Teacher expectation regarding warm-up and cool-
  down exercises 
 

134 

  5.3.5.1    Warm-up exercises at the piano, type of exercise and  
     duration of each session 
 

134 

  5.3.5.2    Warm-up exercises away from the piano, body part involved 
     and duration of each session 
 

135 

  5.3.5.3    Cool-down exercises at the piano, type of exercise and  
     duration of each session 
 

136 

  5.3.5.4    Cool-down exercises away-from-the-piano, body part  
     involved and duration of each session 
 

137 

  5.3.5.5     Type of warm-up/cool-down exercises, away-from-the-
      piano, body part involved, duration of each session and 
      PRMD 

137 

 
5.4 Guiding Question 4:  What expectations do jazz piano teachers have
 regarding the musical and technical development of jazz piano students as 
 they affect PRMD? 
 

 
138 

 5.4.1 Question 66    Teacher knowledge of effects and prevention of PRMD 
 

138 

 5.4.2 Question 67    Teacher willingness to gain knowledge to offer classes 
  in causes, effects and prevention of PRMD 
 

140 

 5.4.3 Questions 23-26    Teacher expectation of posture modification to 
  prevent  PRMD 
 

141 

 5.4.4 Questions 56    Teacher perception of external factors leading to the 
  student increasing frequency, duration and intensity of practice and 
  risking PRMD. 

143 

 
5.5 Guiding Question 5:  What do jazz piano teachers consider to be the 
 difficulties with respect to PRMD that a jazz piano student may face when 
 practising and performing jazz music? 
 

 
144 

5.5.1 Questions 70-72    Teacher awareness of and willingness to work with 
health professionals to help in the prevention, diagnosis and treatment 
of PRMD 

 

144 

 5.5.2 Questions 46-48; 61 & 62    Teacher recommendations of alternative 
  therapies to prevent, diagnose and treat PRMD 
 

145 

 
5.6 Guiding Question 6:  To what extent do teachers address the issues of 
 performers' health in their teaching, especially as it relates to PRMD? 
 

 
146 

 

 5.6.1 Questions 68 & 69; 74-77; 79    Teacher responses regarding teaching 
  practices 
 

146 

 5.6.2 Question 64    Teacher teaches regarding PRMD 147 



xi 

Graham Wood 2011 PRMD and Jazz Pianists    

 
  5.6.2.1    Teacher teaches the causes, effects and prevention of  
      PRMD 
 

147 

  5.6.2.2    Teacher willingness to offer classes in the future in PRMD 
 

148 

 5.6.3 Question 73    Teacher currently discusses various topics related to 
  PRMD 
 

149 

 5.6.4 Question 78    Teachers' primary goals of teaching 
 

150 

5.7 Questions 21; 63; 80  Teachers' comments additional to the Questionnaire 
 

150 

5.8 Chapter 5 Summary 
 

152 

 
 

 

CHAPTER 6     RESULTS - CASE STUDIES 
 

156 

6a Case Study demographics 
 

156 

6b Data analysis - Case Study 
 

157 

6c Coded themes 
 

158 

 
6.1 Guiding Question 1: What are the key factors contributing to a 

breakdown in performers' health among jazz pianists? 
 

 
158 

 6.1.1 Question 4a    Personal experience of pain and injury  158 

 6.1.2 Question 4b    Pain and injury due to practice  159 

 6.1.3 Question 4c    Pain and injury due to performance  159 

 6.1.4 Question 4d    Body part of pain and injury  159 

 6.1.5 Question 8b    Student or Teacher Symptoms  159 

 
6.2 Guiding Question 2: What is the prevalence of PRMD among jazz 
 pianists? 
 

 
160 

 6.2.1 Question 6a    PRMD prevalence 
 

160 

 
6.3 Guiding Question 3: What are the frequency, duration and intensity of 
 performance and practice sessions of jazz pianists and is there any 
 correlation with PRMD? 
 

 
161 

 6.3.1 Question 1a  Teacher Demands  
 

161 

 6.3.2 Question 1b  Practice Duration  161 

 6.3.3 Question 1c Practice Frequency  161 



xii 

Graham Wood 2011 PRMD and Jazz Pianists    

 6.3.4 Question 1d  Practice Intensity  161 

 6.3.5 Question 1e  Practice Breaks  162 

 6.3.6 Question 2a  Practice Technical content  162 

 6.3.7 Question 2b  Practice Warm-up  162 

 6.3.8 Question 2c  Practice Cool-down  163 

 6.3.9 Question 3b  Performance Duration  163 

 6.3.10 Question 3a  Performance Frequency  163 

 6.3.11 Question 3c  Performance Intensity  164 

 6.3.12 Question 3d  Performance Warm-up  164 

 6.3.13 Question 3e  Performance Cool-down  165 

 
6.4 Guiding Question 4:  What expectations do jazz piano teachers have
 regarding the musical and technical development of jazz piano students as 
 they affect PRMD? 
 

 
167 

 6.4.1 Question 9a Beliefs and attitudes to student pain and injury  167 

 6.4.2 Question 9b Knowledge sources of PRMD  168 

 6.4.3 Question 9c Changes due to increased awareness of PRMD  168 

 6.4.4 Question 6b PRMD Cause 168 

 6.4.5 Question 9d Comments  169 

 
6.5 Guiding Question 5:  What do jazz piano teachers consider to be the 
 difficulties with respect to PRMD that a jazz piano student may face when 
 practising and performing jazz music? 
 

 
171 

 6.5.1 Question 8a  Health Professional role in pain and injury  171 

 6.5.2 Question 8c  Diagnosis of pain and injury  171 

 6.5.3 Question 8d  Therapy to prevent pain and injury  171 

 6.5.4 Question 8e  Therapy to treat pain and injury  172 

 6.5.5 Question 8f  Alternative therapy for pain and injury  172 

 
6.6 Guiding Question 6:  To what extent do teachers address the issues of 
 performers' health in their teaching, especially as it relates to PRMD? 
 

 
173 

 6.6.1 Question 5  Pedagogy to prevent pain and injury  
 

173 

 6.6.2 Question 7a  Discuss PRMD with the teacher  174 



xiii 

Graham Wood 2011 PRMD and Jazz Pianists    

6.7 Chapter 6 Summary 
 

191 

CHAPTER 7      COMPARISON OF RESULTS FROM THREE SOURCES -  
       STUDENT/TEACHER/CASE STUDY 
 

195 

7 Triangulation of data 
 

195 

7.1 Guiding Question 1: What are the key factors contributing to a 
breakdown in performers' health among jazz pianists? 

 

195 

 7.1.1 Personal experience of pain and injury  
  Pain and injury due to practice/performance  
 

195 

 7.1.2 Playing through pain and PRMD 196 

 7.1.3 Body part involved in pain and injury  198 

 7.1.4 Student or Teacher Symptoms  199 

 
7.2 Guiding Question 2: What is the prevalence of PRMD among jazz 
 pianists? 
 

 
200 

 7.2.1 PRMD prevalence  200 

 
7.3 Guiding Question 3: What are the frequency, duration and intensity of 
 performance and practice sessions of jazz pianists and is there any 
 correlation with PRMD? 
 

 
201 

 7.3.1 Practice Frequency and Duration and PRMD 201 

 7.3.2 Practice Intensity and PRMD  202 

 7.3.3 Practice Technical Content and PRMD  203 

 7.3.4 Practice Warm-up and PRMD  205 

 7.3.5 Practice Cool-down and PRMD 206 

 7.3.6 Performance Frequency and Duration and PRMD  207 

 7.3.7 Performance Intensity and PRMD  207 

 7.3.8 Performance Warm-up and PRMD 210 

 7.3.9 Performance Cool-down and PRMD 211 

 
7.4 Guiding Question 4:  What expectations do jazz piano teachers have
 regarding the musical and technical development of jazz piano students as 
 they affect PRMD? 
 

 
212 

 7.4.1 PRMD Cause 212 

 7.4.2 Comments  214 



xiv 

Graham Wood 2011 PRMD and Jazz Pianists    

 
7.5 Guiding Question 5:  What do jazz piano teachers consider to be the 
 difficulties with respect to PRMD that a jazz piano student may face when 
 practising and performing jazz music? 
 

 
217 

 7.5.1 Health Professional role in pain and injury  217 

 7.5.2 Diagnosis of pain and injury  219 

 7.5.3 Therapy to prevent/treat pain and injury  
 

219 

 7.5.4 Alternative therapy for pain and injury  221 

7.6 Guiding Question 6:  To what extent do teachers address the issues of 
 performers' health in their teaching, especially as it relates to PRMD? 
 

 
222 

 7.6.1 Pedagogy to prevent pain and injury  222 

7.7 Chapter 7 Summary 224 

 
 

 

CHAPTER 8    DISCUSSION 
 

228 
 

8.1 Significance of the current study 
 

228 

 
8.2 Discussion of the findings of this study and recommendations for further 

research 
 

 
229 

 8.2.1 Jazz pianists' and teachers' personal experience of PRMD and playing 
   through pain 
 

229 

 8.2.2 Forearm as the main site of PRMD in jazz pianists 
 

230 

 8.2.3 Prevalence of PRMD among jazz pianists 
 

230 

 8.2.4 Frequency, duration, intensity of practice/performance, environmental 
  factors and PRMD among jazz pianists 

 

232 

 8.2.5 Warm-up and cool-down and PRMD among jazz pianists 
 

233 

 8.2.6 Repetitive finger-strengthening exercises and PRMD among jazz 
   pianists 
 

233 

 8.2.7 Repertoire and PRMD among jazz pianists 
 

233 

 8.2.8 Student motivation as a factor of PRMD among jazz pianists 
 

234 

 8.2.9 Causes of PRMD among jazz pianists includes posture 
 

235 

 8.2.10 Jazz Piano Pedagogy to teach about and prevent PRMD 
 

235 

 
  8.2.11 Student health - Roles of the Conservatorium, Performing Arts  
   Medicine Clinic, Teacher, Student, Parent in teaching/learning about, 
   prevention, diagnosis and treatment of PRMD. 

236 



xv 

Graham Wood 2011 PRMD and Jazz Pianists    

 
 8.2.11.1 The Role of the Conservatorium in teaching/learning,  
  prevention, diagnosis and treatment of PRMD 
 

236 

 8.2.11.2 The role of the Performing Arts Medicine Clinic (PAM) in 
  teaching/ learning, prevention, diagnosis and treatment 
  of PRMD 
 

240 

 8.2.11.3 The role of the teacher in teaching/learning, prevention, 
  diagnosis and treatment about PRMD 
 

242 

 8.2.11.4 The role of the student in teaching/learning, prevention, 
  diagnosis and treatment of PRMD 
 

244 

 8.2.11.5 The role of the parent in teaching/learning, prevention, 
  diagnosis and treatment of PRMD 
 

246 

 
8.3 Limitations of the research findings 
 

 
247 

 
8.4  Summary and Conclusion 

 
250 

 
Model - Strategic Plan for Future Research into Performance Related Medical 
Disorders (PRMD) 
 

 
254 

REFERENCES 
 

255 

 
  



xvi 

Graham Wood 2011 PRMD and Jazz Pianists    

LIST OF APPENDICES 
 
 

 

Appendix 1 Definitions and Descriptions of PRMD from the literature 
 

283 

Appendix 2 Extra material relating to the rationale for the student/teacher  
questionnaires from the literature 
 

294 

Appendix 3 Rationale for collaboration between Teacher, Student, and  
  Medical Specialist in the Diagnosis and Treatment of PRMD  
  from the literature 
 

303 

Appendix 4 Tables relating to the Data Analysis - Student Questionnaire 
 

316 

Appendix 5 Tables relating to the Data Analysis - Teacher Questionnaire 
 

355 

Appendix 6 Coded Themes from Case Study participants' responses from  
  NVivo 
 

373 

Appendix 7 Student Questionnaire 
 

411 

Appendix 8 Teacher Questionnaire 
 

432 

Appendix 9 Case Study Questions - Student 
 

457 

Appendix 10 Case Study Questions - Teacher 
 

462 

Appendix 11a Case Study 1 transcript 
 

467 

Appendix 11b Case Study 2 transcript 
 

472 

Appendix 11c Case Study 3 transcript 
 

479 

Appendix 11d Case Study 4 transcript 
 

483 

Appendix 11e Case Study 5 transcript 
 

489 

Appendix 11f Case Study 6 transcript 
 

493 

 
 
  



xvii 

Graham Wood 2011 PRMD and Jazz Pianists    

LIST OF TABLES 
 

Table 5.1:  Themes arising from teachers' further comments to the Teacher  
         questionnaire 
 

151 

Table 6.1:  Demographics of Case Study Participants 
 

156 

Table 6.2:  Coded Themes of Case Study participants' responses to the case study 
      questions 
 

175 

Table 7.1.1  Triangulation of data regarding pain and injury due to practice/  
        performance 
 

195 

Table 7.1.2   Student report on continuing to play through pain 
 

197 

Table 7.1.3  Triangulation of data regarding body part involved in PRMD 
 

198 

Table 7.1.4  Triangulation of data regarding student or teacher symptoms of PRMD 
 

199 

Table 7.2.1  Triangulation of data regarding prevalence of PRMD 
 

200 

Table 7.3.1  Triangulation of data regarding practice frequency and duration and    
        PRMD 
 

201 

Table 7.3.2  Triangulation of data regarding practice intensity and PRMD 
 

202 

Table 7.3.3  Triangulation of data regarding practice technical content and PRMD 
 

204 

Table 7.3.4  Triangulation of data regarding warm-up at the piano prior to practice 
 

205 

Table 7.3.5  Triangulation of data regarding cool-down after practice and PRMD 
 

206 

Table 7.3.6  Triangulation of data regarding performance frequency & duration and            
        PRMD 
 

207 

Table 7.3.7  Triangulation of data regarding performance intensity and PRMD 
 

208 

Table 7.3.8  Triangulation of data regarding warm-up prior to performance and PRMD 
 

210 

Table 7.3.9  Triangulation of data regarding cool-down after performance and PRMD 
 

211 

Table 7.4.1  Triangulation of data regarding attribution for cause of PRMD 
 

212 

Table 7.4.2  Triangulation of data regarding student and teacher comments and PRMD 
 

214 

Table 7.5.1  Triangulation of data regarding the role of health professionals and PRMD 
 

218 

Table 7.5.2  Triangulation of data regarding diagnosis of PRMD 
 

219 

Table 7.5.3  Triangulation of data regarding type of health professional therapy to 
        prevent/treat PRMD 
 

220 

Table 7.5.4:  Triangulation of data regarding type of alternative therapy for PRMD 
 

221 

Table 7.6.1  Triangulation of data regarding pedagogy to prevent PRMD 
 

223 

  



xviii 

Graham Wood 2011 PRMD and Jazz Pianists    

LIST OF FIGURES 
 

 

  
CHAPTER 2 - LITERATURE REVIEW 
 

 

  
Figure 2.1    Mean ratings of physical problems experienced across  
         instrumental groups (Williamon and Thompson, 2006, p. 417). 
 

22 

  
CHAPTER 4 - STUDENT SURVEY RESULTS 
 

 

Figure 4 Playing through pain and PRMD 
 

72 

Figure 4.1 Age and PRMD 
 

85 

Figure 4.2 Gender and PRMD 
 

86 

Figure 4.3 Education level and PRMD 
 

88 

Figure 4.4 Occupation and PRMD 
 

89 

Figure 4.5 State of residence and PRMD 
 

91 

Figure 4.6 Aerobic Exercise and PRMD 
 

97 

Figure 4.7 Repetitive finger-strengthening exercises and PRMD 
 

106 

Figure 4.8 Type of repetitive finger-strengthening exercises and PRMD 
 

107 

Figure 4.9 Warm-up and PRMD 
 

110 

Figure 4.10 Cool-down and PRMD 
 

112 

Figure 4.11 Posture Correction and PRMD 
 

113 

 
 

 

CHAPTER 8 - DISCUSSION 
 

 

MODEL 
 

 

Strategic Plan for Future Research into Performance Related Medical Disorders 
(PRMD) 
 

254 

 
 

 

 
 

 

 
 

 

  



xix 

Graham Wood 2011 PRMD and Jazz Pianists    

 
ACKNOWLEDGEMENTS 

 
 

I would like to thank the following people, each for his or her unique contribution to 

this body of work: 

 

First to my tenacious and patient supervisors at the University of Western Australia, 

Associate Professor Suzanne Wijsman and Winthrop Professor Jane Davidson, both of 

whom provided invaluable guidance as to how I might find a way through the maze. 

 

Second to my loyal and capable colleagues at the Western Australian Academy of 

Performing Arts who listened to my ideas and at times provided some of their own, 

besides helping out in more practical ways to keep the wheels turning. 

 

Third to the students and teachers who gave so generously and willingly of their 

valuable time to contribute of themselves in the survey questionnaires and case study 

interviews.  Needless to say this project could not have gone ahead without their 

individual contributions. 

 

Fourth to the men and women of music and medicine who have devoted so much time 

and energy to raise awareness and impart knowledge about the topic of PRMD. 

 

Last, but by no means least to my family, especially Tyner and Dahli who showed 

maturity and understanding as my attention was diverted elsewhere on many occasions. 

 

Thank you.  



1 

Graham Wood 2011 PRMD and Jazz Pianists    

 
CHAPTER 1 

 
INTRODUCTION 

 
This thesis intends to make a contribution to the growing field of performing arts 

medicine.  It focuses on practice and performance health considerations for jazz piano 

students and explores the situation with respect to musicians' health among jazz pianists 

especially the experiences of students and the role of teachers in regard to Performance 

Related Medical Disorders (PRMD). 

 

1.1 Purpose of the study 

The guidelines provided by the AQTF (Australian Quality Training Framework), a 

regulatory body for nationally accredited vocational education training (commonly 

referred to as the VET system), suggest that Occupational Health and Safety (OH&S) 

should be a consideration for all musicians, including jazz pianists.  Yet, as is customary 

with competency-based education, there is little or no emphasis given to the content of 

student knowledge but instead to the skill set they must acquire in order to graduate.  

Provided the student is able to practice and perform in a safe manner without causing 

any injury to him/herself then the requirements of the AQTF are satisfied.  In one 

respect the OH&S guidelines are clear:   

Common hazards in the live music industry, which should be identified and 
controlled include: use of electrical equipment including instruments and 
lighting, falls from heights, manual handling, slips and trips, and noise...it is also 
important to ensure that positive and transparent work arrangements promote 
ethical and high quality dealings between all parties (Cultural Ministers Council 
2010, p.8).   
 

However there are no supporting materials in the resources available to guide teachers 

of jazz pianists.  A thorough search of the AQTF resources failed to locate any reference 

to the occupational hazards of musicians at all, and none specifically relevant to jazz 

pianists.  
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Similarly, at the federal level, the legislative body, the Australian Department of 

Education, Employment and Workplace Relations (DEEWR) provides no information 

related to this vital area of a musician's development.  It seems that in the Australian 

higher education system, there are no stated requirements relating to training in OH&S 

for music students, although Associate Professor Suzanne Wijsman from the University 

of Western Australia and Dr Bronwen Ackermann from the University of Sydney have 

recently been awarded an Australian Learning and Teaching Council (ALTC) Priority 

Projects Grant to develop a curriculum for this area of musicians' health. 1   

 

The purpose of the current study is to research the health issues of jazz piano students, 

former jazz piano tertiary students and professionals and the role of their teachers, 

specifically focusing on the prevalence of Performance Related Medical Disorders 

(PRMD) among jazz pianists. 

_____________________________________________________________________ 

 

1 The project, Musicians' Health National Curriculum Initiative, aims to produce a curriculum 

which will provide tertiary music students with information on functional anatomy, and how to 

avoid PRMD through addressing such issues as movement on the instrument and other ways to 

avoid performance-related injury.  The researcher is affiliated with this project as a member of 

the reference group.  
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This study adds to a growing body of knowledge surrounding PRMD, focusing 

particularly on how it is experienced by jazz pianists in Australia, and the United States 

of America (USA).  The research surveys jazz pianists’ practice/performance habits and 

techniques, and their awareness of and experience with PRMD.  It also examines the 

frequency, duration, and intensity of practice sessions and the demands placed upon jazz 

music students by their teachers and peers, and even the demands they place upon 

themselves.  This study also explores the level of awareness and knowledge of PRMD 

among teachers of jazz piano students. 

 

1.2 Definitions 

For clarity terms used throughout this thesis are defined as follows. 

 

Performance wellness is defined as an optimum state of physical and psychological well 

being which enables a performer to reach their maximum potential in the performance 

situation.   

 

Performance Related Medical Disorder(s) (PRMD) are medical disorders experienced, 

not simply through performance, but during the preparation for performance and for the 

purposes of this study by those who practice the performing art of jazz piano. 

 

Injuries caused by "activities of daily living" (ADL), as identified by Brandfonbrener 

and Lederman (2002, p. 1009) are not to be confused with PRMD. 

 

A jazz pianist may be defined as one who spends the majority of his or her working 

and/or recreational time playing jazz music on the piano or other keyboard instrument. 
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The various problems which may be identified as PRMD are listed in more detail in 

Appendix 1. 

 

1.3 Terminology 

The following discussion of terms used is relevant to the thesis in order to contextualise 

and defend the use of the terminology adopted. 

 

Debate over the terminology of PRMD exists in the literature and there is some early 

disagreement with the term "overuse," in which Lippman (1991) suggests that the 

appropriate term might be "misuse," since often the affected body part is not overused, 

and if misuse is misdiagnosed as overuse, such a diagnosis may lead to unnecessary rest 

and atrophy.  If, on the other hand, the injured body part is being misused, the inference 

is that the patient might learn new methods of use and therefore therapy would 

incorporate re-training, rather than rest. 

 

Brandfonbrener (2001b) argues against Lippman on the grounds that the term misuse, 

having a pejorative aspect, might suggest that blame be attributed to the victim for a 

situation they did not knowingly cause.  This opinion resonates with the work of Fry 

(1986g) who suggests that if the term misuse is accepted, those experiencing the 

symptoms of PRMD might not seek treatment because it means they must acknowledge 

they are doing something wrong.  Winspur (2003a), conversely, suggests both terms 

might be misleading since the symptoms of PRMD primarily arise from fatigue of the 

body tissue.  Therefore, Winspur suggests a term reflecting fatigue might be more 

useful than either misuse, or overuse.  The role of fatigue in PRMD will be explored 

during the course of this study. 
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When considering terminology, the terms chosen to describe musicians' injuries may 

vary. The term arising in the 1980s was "Overuse Syndrome" (Bird, 1984; Bird, Nixon, 

& Rathbone, 1986; Fry, 1986a-i; 1987; 1988a-d; 1989; 1993).  As time progressed other 

terms were used, for example "Repetitive Strain Injury" or "RSI" (Farias, Ordonez, 

Rosety-Rodriguez et al., 2002; Hsu, 1997; Lucire, 2005; Marxhausen, 2007). and 

"Occupational Overuse Syndrome or "OOS" (White, Hayes, Jamieson, & Pilowsky, 

2003).  These terms, when applied to musicians, may refer more to excessive repetition 

of similar actions, usually involving the arms and fingers, while "Occupational Misuse 

Syndrome (OMS)" has not been a supported term, as it tends to describe injury caused 

by poor technique.  "Playing Related Injury (PRI) has been used by Guptill, Zaza and 

Paull (2000)," while Ranelli, Straker, and Smith (2008) make a finer differentiation 

between "PRMP" (Problems), "PRMS" (Symptoms), and "PRMD," especially in respect 

to children and young people.   

 

However, for the purpose of this study, the term to describe injury or health problems 

sustained during the course of practice/performance is "Performance-Related Medical 

Disorder (s)" (PRMD).   

 

1.4 Expectation of PRMD among jazz pianists 

It is proposed that existing research may not be a reliable indicator of the prevalence of 

PRMD among jazz pianists because both jazz pedagogy and jazz performance use a 

different approach when compared to the approach used by those who train pianists in 

the Western art music (classical) tradition.  The approach used with jazz pianists relies 

predominantly on improvisation and a more varied choice of style, tempo, intensity, and 

duration of practice, as well as intensity of practice and performance than may be 

demonstrated by other pianists.  Tubiana (2003a) reports that jazz pianists presented 
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themselves for treatment at one medical clinic for performers in Paris less often than 

other pianists.  Although this may simply reflect the number of jazz pianists compared 

with others in the general population,  Tubiana states his own opinion:  "The author 

believes, as does Altenmüller, that freedom in interpretation in most improvising 

musicians...may be (a) protective factor" (p. 306).  Conversely, Chong and Chesky 

(2001), studying pianists in general, found a prevalence of PRMD among jazz pianists 

of 81.4%, the highest of any among the research group.  This underscores the need for 

the current study, and investigating the prevalence of PRMD among tertiary trained jazz 

pianists.   

 

In my personal experience as a jazz pianist, private teacher and university lecturer, I 

have observed the following performance conditions which I believe may lead to a 

breakdown in performance wellness among jazz pianists by contributing to the 

prevalence of PRMD among this group of performers.   

 

1. There is a great deal of variation between instruments used in jazz work.  

Electric pianos and synthesizers are often required for performances and slight 

changes to the set up of the keyboard stand, keyboard stool and music stand 

could be vital considerations.  Some jazz clubs and other venues may have 

inferior quality pianos that have inconsistent and inefficient mechanical action 

and require extra effort to achieve the desired sound. 

 

2. As a relatively new art form and even newer educational area, the jazz piano 

repertoire is perhaps less developed and there is no established tradition of 

repertoire which follows a recognised progression for the jazz piano student to 

follow through different levels of technical difficulty and work toward the more 
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challenging technical material only when the stamina and physical strength 

have been properly developed.  

 

3. Performing with drum set, amplified bass, trumpet, saxophone and trombone 

creates a need for the pianist to produce a larger than normal forte or fortissimo 

volume of sound to compete with these louder instruments.  The requirement to 

produce this added volume has inherently the potential to place extra demands 

on the player's arms and fingers. 

 

4. The stylistic traits of bebop, hard bop and post-bop jazz generally incorporate a 

high degree of rapid repeated 8th, 8th note triplet or 16th notes. The tempi are 

often above 200 beats per minute and the length of tunes can be considerably 

extended thus making very specific demands in terms of repeated movements 

potentially leading to fatigue. 

 

5. Jazz and Latin American music have been developing side by side since the 

1950s.  The Cuban musical influence on jazz is significant and jazz pianists are 

often required to perform Cuban montuno patterns that are highly repetitive, 

played at the forte to double forte dynamic and often continue through the entire 

duration of the piece.  Whether jazz piano repertoire consists of more of this 

extremely repetitive and high volume type of music than other music forms is 

subject to discovery, but if so, would potentially eventuate in a higher 

prevalence of PRMD.   

 

6. Jazz jam sessions or cutting contests often encourage musicians to compete 

against one another to demonstrate their mastery of instrumental technique. In 
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these situations, the immature player can easily be encouraged to perform 

beyond his or her level of physical development and thus potentially overload 

muscles and joints. 

 

These presuppositions underpin the guiding questions of the current study, which aims 

to learn about PRMD factors among tertiary-trained jazz pianists by analyzing survey 

and interview data collected from a sample of jazz pianists in Australia and the USA. 

 

1.5 The problem: Performance Related Medical Disorders (PRMD) 

1.5.1 The performer and PRMD 

Musicians have been described as "athletes of the small muscles" (Fleisher, 1996; cited 

by Isacoff, 2007, p. 10), and for many musicians, like athletes, the risk of injury during 

the preparation for, and during the course of performance is a reality.  Performing arts 

medicine is growing rapidly as more and more musicians report injuries during the 

course of their playing careers.   

 

An example of the expanding interest in performing arts medicine is the increasing 

number of studies on musicians published in Medical Problems of Performing Artists, 

which has become established as the pre-eminent peer-reviewed journal in the field, and 

has existed for more than 25 years. Brandfonbrener and Lederman (2002), among 

others, have provided historical reviews, while an annotated bibliography of research 

released by Cockey and Kalmanson (2003) was gleaned from the annotated 

bibliography of the Music Teacher's National Association (MTNA).   

 

Among the most prolific contributors to the body of knowledge about PRMD are: 

Hunter Fry who initiated a great deal of research in the 1980s in Australia (e.g. 1986a-i; 



9 

Graham Wood 2011 PRMD and Jazz Pianists    

1988a-d; 1989; 1993); Dawson (e.g. 1990; 1995; 1999; 2001a-c; 2002; 2004; 2006; 

2007); and Brandfonbrener (e.g. 1987; 1988a & b; 1989a-d; 1990a & b; 1991a & b; 

1993a & b; 1995; 1997a & b; 2000a & b; 2001a & b; 2002; 2003; 2004a-c; 2009) who 

continues her prolific contribution to the literature, a rich source of highly informative 

resource material. 

 

It has become apparent that injury is not limited to professionals.  Fry, Ross, and 

Rutherford (1988) and Fry & Rowley (1989) report on overuse syndrome among 

secondary students, and more recently Ranelli, Straker & Smith (2008) included 

primary students in their study.   

 

Cayea and Manchester (1998) reported a study of music students in tertiary institutions 

who are affected adversely by PRMD.  They report that: 

… the number of visits by music students to the health service for 
performance related consultations over 14 academic years (1982-1996) 
found that 8.5 new cases of disability occurred per hundred musicians 
per year in a music conservatory setting (Cayea & Manchester, 1998, 
p.15). 

 

It seems these injuries can be extremely debilitating for the musician and in some cases 

a full recovery may not be made, as evidenced by the shortened performing careers of 

some famous musicians. The literature identifies pianists whose careers have been 

shortened, or curtailed because of PRMD.  These include Gary Graffman, Leon 

Fleisher, Wanda Landowska, Artur Schnabel, Alexander Scriabin, Ignaz Friedman, 

Sergei Rachmaninoff, Clara Schumann, Glenn Gould, Michel Beroff, and Richard 

Goode (Brandfonbrener, 2001a; Graffmann, 1986; Mark, 2008), to name a few.   
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1.5.2 The teacher, the conservatorium and PRMD 

Burge (1991) writes about the responsibilities of the teacher in preparing students for a 

career in music.  Since many students seek advice from their teachers (Williamon & 

Thompson, 2006) and many music students eventually become part-time or full time 

teachers (Bennett, 2005), when considering the problem of PRMD among jazz pianists, 

it is also useful to examine the role of the conservatorium in addressing the problem of 

PRMD.  It is in the conservatorium that beliefs and attitudes to PRMD can be shaped in 

the new generation of jazz piano teachers.   

 

The role of the conservatorium in preparing music teachers to teach students about 

PRMD is relevant to the current research.  Williamon and Thompson (2006) studied the 

significance of teachers' roles in the transmission of information to students about 

PRMD, not only at the prevention stage, but also in advising about resources for 

diagnosis and treatment.  Williamon and Thompson's work is relevant to the current 

study, firstly because it places keyboard musicians and PRMD within the context of 

other musicians' experiences, and secondly in that it deals with the issue of the teacher's 

role and the desirable level of teacher awareness in the prevention, diagnosis and 

treatment of PRMD.   

 

1.5.3 The Performing Arts Medicine clinic and PRMD 

This study proposes to look not only at the vital role of teachers and the conservatoria 

but also to consider the role of the clinic as a potential source of knowledge and therapy 

when PRMD is identified.  Fry, whose publications on the topic of PRMD date from 

the1980s, is cited by Dawson (2006) as beginning the first clinic in Australia to 

specialise in performing arts medicine.  Ackermann and Marshall (2002) have noted the 

need for performing arts clinics in Australia also.  The Australian Society for 
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Performing Arts Health (ASPAH), a peak body in Australia committed to improving the 

health of musicians, has placed high on their agenda the aim to establish performing arts 

clinics.  However this may not be an easy task.  The difficulties faced in the early 

attempt to set up ASPAH in the first place are described in an informative article by 

Hadok (2008).   

 

However there are numerous specialised performing arts medical clinics in the US, the 

UK and Europe treating an increasing number of musicians.  There are many programs 

which offer a patient-centred approach to address the pain and suffering of PRMD 

(Brodsky and Ka-Kit, 2004; Chesky, Kondraske, Henoch, Hipple, & Rubin, 2002; Day, 

1997; de Greef, van Wijck, Reynders, Touissant, & Hesseling, 2003).  Yet despite the 

reported surge in awareness of the prevalence and causes of PRMD, and the offering of 

strategies to reduce the risk of incurring the disorder, many musicians continue to 

sustain injuries in the process of practice and performance, thus preventing them from 

performing at the peak of their abilities.   

 

Barton and Feinberg (2008) proposed linking conservatorium and clinic to obtain the 

optimum prevention, diagnosis and treatment consortium.  This has been proposed as 

the ideal way to address PRMD training issues.  Barton and Feinberg also conducted an 

evaluation of a tertiary course of study which involved a clinician and music staff 

cooperating to present information and behaviour modification techniques to students 

with a view to teaching prevention of PRMD.  Six weeks after course completion there 

was a high level of knowledge retention and students were still implementing the 

techniques they had been taught in the course.  Since there is no point in predicating a 

blending of conservatorium and clinic unless it is predicted to be useful, Barton and 
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Feinberg's research adds the vital component of course evaluation to inform the current 

study. 

 

1.6 Parameters of the study 

Tubiana (2003c) suggests classifying functional disorders directly related to musical 

performance under three main headings in descending order of frequency: 

musculoskeletal disorders; peripheral neuropathies; and focal dystonia.  In the current 

study the two groups considered are: (1) musculoskeletal symptoms; and (2) nerve 

entrapment or compression symptoms.  

 

To limit the scope of this study, disorders considered to be psychological in origin (such 

as performance anxiety and depression) are excluded.  Neither will problems to do with 

eyesight form part of the data collected for this research project.  In addition, although 

there are some interesting studies on hearing loss (Phillips, Shoemaker, Mace, and 

Hodges, 2008); and although this is a topic of immense relevance and importance to 

jazz musicians, it is one which remains outside the scope of this study.  Focal dystonia 

is excluded on the grounds of the uncertainty of its heredity component (Dystonia 

Medical Research Foundation, 2007a). 
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1.7 Research Question 

The research question is: 

What are the factors contributing to prevalence of Performance Related Medical 
Disorders (PRMD) among tertiary trained jazz pianists in Australia and the United 
States and what are the effects of PRMD on these musicians? 
 

1.8 Guiding Questions 

The following lines of enquiry support the main research question and shape the 

ensuing exploratory and descriptive research: 

 

1. What are the key factors contributing to a breakdown in performers' health 

among jazz pianists? 

2. What is the prevalence of PRMD among jazz pianists? 

3. What are the frequency, duration and intensity of performance and practice 

sessions of jazz pianists and is there any correlation with PRMD?  

4. What expectations do jazz piano teachers have regarding the musical and 

technical development of jazz piano students as they affect PRMD? 

5. What do jazz piano teachers consider to be the difficulties with respect to 

PRMD that a jazz piano student may face when practising and performing 

jazz music? 

6. To what extent do teachers address the issues of performers' health in their 

teaching, especially as it relates to PRMD?  
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1.9 Methodology overview (see Chapter 3) 

This research incorporates exploratory and descriptive research methods (Babbie, 2006; 

Yin. 2003) and survey method to collect data relating to this specific area of jazz music 

education.  The study also adopts a case study methodology to offer a richer source of 

qualitative data through in-depth and open-ended recorded telephone interviews.  This 

permits a form of triangulation of method to verify or disconfirm, through a varied 

approach, the themes emerging from the survey.  Data are analysed using the SPSS 

Version 17 statistical package (survey) and QTR NVivo Version 8 (case studies). 

 

1.10 Participant Sample overview (see Chapter 3) 

The research surveys and the case study interviews were conducted with participants 

who are: (1) Jazz pianists who are either currently studying or are graduates from 

tertiary jazz education courses; and (2) teachers of jazz pianists.  Participants from 

Australia and the United States of America (USA) were selected to give a global 

perspective to the data.  Other countries besides USA were not included owing to 

limited resources to directly access participants. 

 

1.11 Knowledge Sources 

Scholars with a specialisation in the area of performance wellness and PRMD and 

health professionals with a specialised knowledge in the area of PRMD were consulted.  

Published works on the topic of PRMD were accessed through databases including 

Medline, and SCIMED, providing access to the medical and medical rehabilitation 

journals, psychINFO, ERIC, Sociological Abstracts, Dissertation journals and 

databases.  Google was used as a search engine for related topics via the Internet.  

Abstracts International, International Index to Music Periodicals, Canadian Music 

Periodical Index, were accessed via the University of WA Library and the Edith Cowan 
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University Library where Supersearch, Multisearch and OneSearch of databases and 

library catalogues were carried out.  CAIRSS, AARME, ACER, ASME, ISME, PAMA, 

BMJ Online, CSA, and MER were also data base sites accessed online. 

 

The research is undertaken in line with the philosophical approach stated by 

Brandfonbrener (1997b):  

Knowing not to expect earthshaking data will avoid disappointment in what 
may nevertheless be the slow systematic discovery of significant and useful 
information.  The potential for these gains is excellent, and those musicians 
who are fortunate enough to benefit will be grateful for every bit of 
progress, no matter how insignificant it may seem at the time (p. 36). 

 

1.12 Chapter 1 Summary 

 

Chapter 1 presents the following issues: 

 

• The purpose of the study is to fill a gap in the Performing Arts Medicine research 

especially in respect to pain and injury among tertiary trained jazz piano students.  It 

is undertaken with an awareness of the lack of OH&S directives within post 

secondary music education, specifically the Vocational Education and Training 

(VET) regulatory body, and the Department of Education, Employment and 

Workplace Relations (DEEWR) federal legislative body, in regard to PRMD. The 

specific aim is to ascertain the current state of affairs with respect to Performance 

Related Medical Disorders (PRMD) as experienced by jazz pianists in both 

Australia and the USA; 

• the researcher proposes investigating several factors which may contribute to PRMD 

among jazz pianists; 

• definitions and terminology are established and a definition of PRMD stipulated; 



16 

Graham Wood 2011 PRMD and Jazz Pianists    

• a brief historical overview leading from the 1880s to the present day lightly traces 

the growth of performing arts medicine via access to the performing arts literature, 

most specifically the peer-reviewed journal, the Medical Problems of Performing 

Artists.  This overview shows how the research reveals the important role of the 

conservatoria, as they prepare music teachers, as well as the importance of the 

performing arts medicine clinics, which diagnose and treat PRMD; 

• the parameters of the study are set, excluding sight and hearing issues, psychological 

problems such as performance anxiety, and focal dystonia as beyond the scope of 

the current study; 

• the research question is identified and six lines of enquiry which will guide the 

research are listed; 

• a brief overview of methodology is given and the reason for selecting participants 

from Australia and the United States of America (USA) is explained; and 

• knowledge sources and the moderate expectations with regard to outcome for the 

current study are declared. 

 

A literature review follows. I intend to explore the topic of performance wellness among 

tertiary trained jazz pianists, and to discover how existing research on PRMD relates to 

this group of musicians. 
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CHAPTER 2 

 

LITERATURE REVIEW 

 

This chapter overviews research related to the medical problems experienced by 

musicians. It begins by taking a broad view of PRMD as experienced by musicians in 

general, and then narrows the focus to PRMD as experienced by pianists, and then more 

specifically, jazz pianists. 

 

2.1 Research on PRMD among musicians in general 

The landmark study by Fishbein, Middlestadt, Ottati, Straus, and Ellis (1988) reveals 

the extent of PRMD among surveyed members of the International Conference of 

Symphony and Opera Musicians (ICSOM).  In their study 76% of participants report 

experiencing one PRMD problem and 36% of participants report experiencing four 

PRMD problems.  Two years later Brandfonbrener (1990), accessing a large sample of 

music students (cited in Williamon & Thompson, 2006) discovered only 19% reporting 

PRMD.  Cayea and Manchester (1998) conducted research showing tertiary music 

students report PRMD at a lower rate than professional musicians, with a result of 8.5 

injuries per 100 students per year, a finding still open to ongoing challenge. 

 

A further important study with a sample group of career musicians in the Fédération 

Internationale des Musiciens (James, 2000), discovered a rate of injury similar to that 

reported by Fishbein et al.  Participants from South Africa, Australasia, Europe, and 

North America showed consistent prevalence of pain (56% in the past year, 34% more 

than once a week), with the most affected body sites being neck, shoulders and back.  
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For 19% of participants the pain was severe enough to prevent or impair their 

performance.   

 

Wynn Parry (2004) reported on 1046 musicians seen by the British Association of 

Performing Arts Medicine since 1992.  Of the participants surveyed, 48% had a medical 

problem with a clear diagnosis, while the remaining 52% of professional musicians and 

70% of students (remembering these were all patients who had presented for treatment), 

described vague and varying symptoms which could not be adequately classified by 

health professionals.  This finding was supported by the work of White, Hayes, 

Jamieson, and Pilowsky (2003), and by Yee, Harburn, and Kramer (2002), confirming 

Brandfonbrener and Lederman's statement that: 

…much of the information about musicians' medical problems remains 
anecdotal.  The symptoms with which musicians present are often non-
specific, with few if any objective physical findings and often without 
confirmatory diagnostic tests (Brandfonbrener and Lederman, 2002, p. 
1009). 

 

A 1998 review of existing research carried out by Zaza (1998) reports a prevalence rate 

of Performance Related Musculo-Skeletal Disorders (PRMSD) among musicians which 

is similar to that found in other occupational groups.  The anatomical location of 

complaint differs among occupation groups in that musicians report upper extremity 

joint pain, while other occupational groups experience more lower extremity and low 

back pain.   

 

Confirming this observation regarding upper-extremity pain, Tubiana (2003c) states, 

"recent epidemiologic studies show a high prevalence of functional problems in the 

upper limbs" and "all surveys show that these problems occur more frequently in 

professional classical musicians" (Tubiana, 2003c, p. xi).   
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Numerous disorders, identified under the term "PRMD" and prevalent among 

musicians, are identified throughout the literature. These include Arthritis, Bursitis, 

Carpal Tunnel Syndrome, Tarsal Tunnel Syndrome, Epicondylotis, DeQuervain's 

Syndrome, Myofascial Pain Syndrome, Cubital Tunnel Syndrome, Temporomandular 

Joints Disorder, Tendinitis, Tenosynovitis, , and Trigger Finger/Thumb, Posterior 

Interosseous Nerve Syndrome; Radial Tunnel Syndrome; Lateral Epicondylitis, 

Thoracic Outlet Syndrome, Digital Neuritis and Focal Dystonia.  Compound pain 

problems include Cumulative Trauma Disorder and Reflex Sympathetic Dystrophy.  

These PRMDs, as discussed in the literature, are listed and described in Appendix 1. 

 

Many of the early studies focused on PRMD among musicians in general, and 

emphasised musculo-skeletal problems.  For example, Caldron, Calabrese, Clough, 

Lederman, Williams, and Leatherman (1986) found 56.8% of the elite musicians they 

studied suffered PRMD in a musculo-skeletal form.  Later studies explored the various 

factors involved in PRMD such as age, gender, frequency, duration, and intensity of 

practice/performance, as well as the role of teachers in teaching about PRMD, among 

other topics. 

 

Age as a factor in PRMD forms part of the data analysis for the current study. Young 

musicians have been studied by Horvath (2003a; b; 2003c; 2006), Britsch (2005), 

Dawson (2006), and Ranelli, Straker and Smith (2008), showing that young people are 

just as likely to suffer from PRMD.  Britsch (2005) surveyed 97 students in 4 youth 

orchestras and found positive correlations between females/age/grade of pain and 

practice time/grade of pain, with older students reporting pain more readily than 

younger ones.  Few students were found to believe that it is necessary to play through 

pain.  Although young students were reluctant to discuss the topic of PRMD, older 



20 

Graham Wood 2011 PRMD and Jazz Pianists    

students were more comfortable discussing playing-related pain with their teachers and 

had better information on what to do to eliminate it.  Rohwer (2008), on the other hand, 

found a high level of PRMD among older band members.   

 

Gender as a factor in PRMD is another relevant area for the current study.  Chleboun 

and Berenson (1989) as well as Lim and Altenmüller (2003) found differences in 

strength between genders, with females suffering PRMD at a greater rate due to 

comparative muscle weakness.   

 

Ranelli, Straker and Smith (2008) focused particularly on the influence of age and 

gender on the prevalence and likelihood of self-reported PRMS (Symptoms) or PRMD.  

They found that 30% of 731 students surveyed in government primary and secondary 

government school music programs in Perth, Western Australia, reported experiencing a 

PRMD serious enough to render them unable to play their usual instrument, with 

females reporting more consistently than males.  

 

Also reporting on gender issues among professional musicians, Brown (2004) studied 

the situation of females who pursue the career path of concert pianist.  Brown's 

research, mainly concerning the specific problems of the body, claims there are 

differences between male and female susceptibility to PRMD and cautions females 

specifically against overuse and misuse of body parts in order to avoid PRMD.  The 

current study investigates whether gender differences are also discernible in research 

among jazz pianists.  

 

Another area of study revolves around the frequency, duration and intensity of 

practice/performance.  The concept of overuse among musicians is invariably associated 
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with the amount of time a musician spends playing.  Yet, surveying a sample among the 

population of string players, Aki and Yakut (2003) found significant levels of tightness, 

cramp, fatigue, loss of optimum performance levels, performance anxiety and focal 

dystonia, and yet they failed to find any significant correlation between instrument 

playing time and PRMD.   

 

In a related study, Yoshimira, Fjellman-Wiklund, Paul, Aerts, and Chesky (2008), found 

an inverse relationship exists between playing-related pain and amount of time spent 

playing.  Their findings reveal that the more musicians play, the less pain they 

experience.  This is a finding which informs the current study, in that it explores the 

relationship between playing frequency, duration and intensity and PRMD among jazz 

pianists.   

 

Also of relevance here is the study conducted among non-classical guitarists by Buckley 

and Manchester (2006), who, working with amateur folk musicians, found a significant 

positive relationship between PRMD and playing time, a converse finding in relation to 

the above studies of classical musicians.  Buckley and Manchester's study impacts on 

the current study as it seeks to explore the relationship between PRMD and frequency, 

duration and intensity of practice/performance, and whether there is a relationship 

between longer playing times and PRMD among jazz pianists. 

 

Some studies, which do not focus exclusively on pianists, have reported about pianists 

in the course of their research.  Barton, Killian, Bushee, Callen, Cupp, Ochs, Sharp, and 

Tetrault (2008), for example, state that "keyboard and string instrumentalists are at 

greater risk for injury" (p. 72).  This statement has been challenged by the research of 

Williamon and Thompson (2006) who indicate that PRMD is more prevalent in some 
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body parts (for example, the neck, back, hips and legs) of keyboard and string 

instrumentalists, but less prevalent in other body parts (for example, the fingers, wrists, 

arms, elbows and shoulders).  The comparison between keyboard players and stringed 

and woodwind instrument players can be seen in Figure 2.1 below.  This is significant 

to the current study in that it suggests that, although differences may not be great, 

nevertheless differences do exist in the anatomical location of PRMD, depending on 

which instrument is played.   

 

Figure 2.1 Mean ratings of physical problems experienced across instrumental 
groups (Williamon and Thompson, 2006, p. 417). 

 
 

Williamon and Thompson (2006) report their study (which involved 63 first year 

conservatorium students) as probing the level of awareness, and the prevalence of health 

problems, both physical and mental, specifically within the music profession.  They 

gauge the students' personal experience of these problems, and students' perceived 

reasons for the cause of their symptoms.  They note that on a scale of 1 (never) to 7 

(always), keyboard players report that the neck (4.3), shoulders (4.1) and back (4.1) 

seem to be the problem areas of significance.  Arms/elbows (3.7), then wrists (3.2), 

fingers (2.7) and finally hips/legs (1.8) follow.  Comparatively speaking, it shows 

keyboard players experience more hip, back and neck problems than strings and 
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woodwind players, and less finger, wrist and shoulder problems than both strings and 

woodwind players, and less arm/elbow problems than strings players, but more arm and 

elbow problems than woodwind players.  Other studies have also shown fewer wrist 

problems among pianists than expected (Chung, Ryu, Ohnishi, Rowen, & Headrich, 

1992; Gohl, Clayton, Strickland, Bufford, Halle & Greathouse, 2006; Meinke & 

Langendor, 2004).  These are findings which may be used a basis for comparison with 

data from the current study. 

 

Williamon and Thompson (2006), discussing their research of PRMD among students 

state: 

The finding that such a high proportion of musicians - particularly students - 
experience non-structural, performance-related problems is a major 
challenge to the profession... the traditional educational routes through 
which a majority of professional musicians pass...put little or no emphasis 
on care of the body, prevention of injury and psychological well-being (p. 
413). 
 

Williamon and Thompson also report on students' attribution of blame for the physical 

and psychological health problems which they are experiencing.  Factors believed to be 

within the students’ capacity to correct (within a range of scores of 4 to 6.5), are ranked 

by students as follows: bad posture, poor technique, over-practising, failure to warm-up, 

lack of fitness and failure to prepare mentally.   

 

Also significant to the present study is Williamon and Thompson's finding that students 

rely primarily on their principal study teacher for their information and support when 

health problems arise.  The extent of teacher knowledge, interest and skill in sharing any 

knowledge in the area of PRMD takes on a greater degree of importance in the light of 

this research.  The students rely heavily on personal experience for knowledge, but the 

role of the principal study teacher ranks almost equally with the students' experiences 

for information when PRMD occurs.  Dawson (2006) also emphasises the need for 
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teachers to be willing to share with young musicians the potential risk of PRMD - 

advice pertinent to the current study.   

 

2.2  Research on PRMD among pianists in general 

In an early study, Harman (1998) provides one of the earliest peer reviewed historical 

studies on medical problems of performing artists.  He cites Poore's article in the British 

Medical Journal of 1887, where Poore describes his research among 21 pianists 

suffering from a condition likened to writer's cramp.  It is recorded that these pianists 

were prescribed rest as a primary treatment, resulting in most of the participants 

returning to their career without the finger or wrist problems in the "extensor apparatus" 

of which they had previously complained.   

 

Ong (1992) conducted a benchmark study on right hand factors of finger tip pinch 

strength and endurance as well as hand span as it affects PRMD.  Participants (106) 

from tertiary institutions were surveyed and factors to discover information included: 

...age, years of piano playing, length and frequency of piano practice, rest 
periods taken within each practice session, involvement in sports or recreational 
activities, hand positioning and playing technique, and habit of practicing (sic) 
through pain (Ong, 1992, p. i).   

 

Ong also identifies a significant relationship between playing through pain and the 

prevalence of PRMD, concluding there is a significant correlation between practising 

outside the comfort zone and PRMD.  The attitude of students and teachers towards 

practising and performing through pain is an area of exploration in the current study. 

 

Ong's study reports a PRMD prevalence rate of 52%, a lower rate than Fishbein et al. 

(1988) who found that 76% in the population of general musicians suffer PRMD, which 

may support a suggestion that pianists report a lower rate of PRMD than other 
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musicians.  Deahl and Wristen (2003), reviewing other writers, agree with Ong's finding 

that more than half the musicians with PRMD are keyboardists.  A further study reports 

that 33% of keyboard players suffer upper-extremity musculo-skeletal disorders, second 

only to computer use (Morse, Ro, Cherniack & Pelletier, 2000).  Research among 

tertiary student pianists by Blackie, Stone, and Tiernan (1999), found a much higher 

prevalence rate for pianists (93%), which may simply indicate a tendency to over-report 

in this particular study population.  If accurate, this statistic, the highest found in the 

literature, would decrease with increased awareness of PRMD at tertiary level.   

 

Perhaps most relevant to the current study is the survey-based research conducted by 

Chong and Chesky (2001) into the prevalence of hand, finger and wrist musculoskeletal 

problems in 455 non-classical keyboard players.  They found that jazz pianists suffer 

PRMD at the rate of 81.4%, the highest of all keyboard players surveyed, highly 

relevant to the current research, which seeks to explore the prevalence of PRMD among 

tertiary-trained jazz pianists in Australia and the USA. 

 

There is also some discussion in the literature about protective factors which may 

reduce the anticipated prevalence rate for jazz pianists.  While Bard, Sylvestre and 

Dussault (1984) identify "an occupational entity which might be described as pianists' 

osteoarthropathy" (p. 154), a physiological change seen through radiography which 

could be a precursor to PRMD, Smahel and Klimova (2004) conversely claim that those 

with a history of playing keyboard exhibit less arthritis of the hand. 

 

Also significant to the current study is the work of Wristen (1995; 1998), who reviews 

PRMD as it relates to the roles of performing arts medicine specialists and piano 
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teachers, concluding that teachers have a responsibility to teach their students self-

awareness to enable students to avoid PRMD.   

 

On the topic of teacher awareness of PRMD, Rogers (1999) conducted a survey of 

piano instructors to discover the level of awareness concerning piano-related injuries 

and to propose interventions in situations where piano students may exhibit 

predisposing factors to PRMD.  Rogers reports a lower than expected level of awareness 

of PRMD among instructors and suggests further training for teachers.  She also 

indicates there is a marked disparity between the level of teacher awareness of PRMD 

and student experience of PRMD, when self-reported in a survey.  Rogers' work is 

important to the current study which also surveys teacher awareness of the prevalence, 

prevention, diagnosis and treatment options, with respect to PRMD among their 

students. 

 

An Australian based research project relevant to the current study is the work of Bragge, 

Bialocerkowski, and McMeeken (2006), a team of researchers who examined 

musculoskeletal disorders, this time among elite pianists.  They interviewed pianists 

with PRMD who were either conservatory trained or who were professional musicians.  

The aim was to ascertain, using a qualitative study, "the behavioural, emotional, and 

physical world of the elite pianist and the interaction between this world and the 

experience of having a PRMD" (p. 71).  When reporting on types of internal and 

external pressures suffered by elite pianists, Bragge et al. discovered a situation 

common to many who refuse to expose their pain and injury for fear of losing a coveted 

place in the music performance world.  They called this situation a "culture of silence," 

and claim that elite pianists tend to continue to practice and perform, although suffering 
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pain, and therefore elite pianists with a PRMD do suffer physically and psychologically, 

often without talking to anyone about the situation.   

 

Similarly, Caldron, Calabrese, Clough, Lederman, Williams, and Leatherman (1986), 

who surveyed the prevalence of PRMD in the form of musculo-skeletal problems 

among high level musicians,  remark on the number of conversations held with 

professional musicians who refused to participate in their study because "they feared the 

loss of job or other benefits as a result of disclosure" (p. 138).   

 

This unwillingness to discuss PRMD with others is confirmed by Paull and Harrison 

(Stouffville Musicians' Injuries Clinic, 2010), whose online video contains advice to 

musicians to visit their clinic, or to talk about PRMD with health professionals, rather 

than keep it to themselves (Paull & Harrison, 1999).   

 

Bragge et al. (2006) examine PRMD from the perspective of the factors which may 

drive musicians to seek treatment for PRMD.  These include an impending recital, 

imminent exams, or a worsening of symptoms.  Their study, in emphasising the need for 

specialist services in the area of PRMD, also found that: "poor medical awareness of 

musicians' needs often resulted in suboptimal management of PRMDs" (2006, p. 71).  

They suggest that medical doctors need to become more aware in the area of PRMD, or 

preferably refer on to individuals or clinics specialising in this area.  The situation with 

regard to the diagnosis and treatment of PRMD once it occurs and the role of specialist 

clinics is another topic explored in the current study. 
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2.3 Research gap on PRMD among jazz musicians 

2.3.1 The globalisation of performing arts medicine 

The field of performing arts medicine continues to grow and develop, but there has been 

little research on jazz musicians in general, let alone jazz pianists in particular.  

Manchester (2007d) conducted an overview of the field of Performance Medicine 

literature and was led to remark on the globalisation of performing arts medicine, 

mentioning journals from France, Germany, and most recently United Kingdom (UK).  

Also Dawson (2006) comments that in analysing publications issued since 2000, he 

finds that these countries manage to publish between them 40% of all performing 

medicine papers.  Other scientific and medical journals publish 30%, with contributions 

to this source increasing, and contributions to the formerly mentioned journals 

decreasing.  Currently edited by Ralph Manchester, Medical Problems of Performing 

Artists (MPPA) continues to publish the latest research in the field.  Yet despite the 

wealth of research concerning musicians in general and classical pianists in particular as 

a population group, few studies which focus on jazz pianists can be located in MPPA, or 

indeed any of these eminent journals. 

 

2.3.2  The research gap among jazz musicians/pianists despite globalisation 

Brandfonbrener (1988a), in an editorial in the journal MPPA, comments on an occasion 

when the annual meeting of the American Occupational Medicine Association and the 

New Orleans Jazz Festival coincided, thus leading to her acting as facilitator in a 

discussion between representatives of both groups.  Brandfonbrener notes "the striking 

similarity between the medical concerns and problems faced by jazz performers and 

their counterparts in classical music," and suggests that further research is needed into 

the field of jazz musicians (1988a, p. iii).  The current research intends to explore 
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further Brandfonbrener's observation that striking similarities can be seen between the 

medical problems of jazz pianists and their classical counterparts. 

 

After a careful and exhaustive search only three published research papers emerged 

from the literature about the medical problems of jazz musicians: (1) that produced by 

Herer (2000), who conducted a study into the lifespan expectations of jazz musicians 

and their causes of death, (2) that of Henoch and Chesky (2000), who studied sound 

exposure levels in a college jazz band ensemble as an OH&S risk, and (3) a study by 

Kähäri., Eklöf, Sandsjö, Zachau, and Möler (2003), exploring the relationship between 

hearing problems and psychosocial working conditions among rock/jazz musicians.  

Tubiana (2003a), although he remarked on the sparse number of jazz pianists seen at his 

clinic, did not specifically focus his article on jazz pianists. 

 

The current study aims to avoid to some extent the common research problem pointed 

out by Bejjani, Kaye, and Benham (1996), who state that "research in the last 10 years 

appears not to have been done in a true blinded, random case-controlled fashion.  Many 

authors support their statements with only their respective clinical experiences" (p. 406).  

This study also seeks to avoid inferring that correlation necessarily proves causation, in 

that if two factors appear together in a participant's history, it does not necessarily 

follow that there is a causal relationship between those two factors.   

 

To underline this note of tentativeness, Wu (2007) also advises researchers to exercise 

caution in reporting about PRMD experienced by musicians.  At the conclusion of a 

review of recent research on risk factors associated with musculoskeletal disorders in 

instrumentalists, Wu emphasises that longer term studies are needed to more accurately 

quantify the degree of risk for musicians where musculoskeletal disorders are 
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concerned, stating that, methodologically, there are confounding variables which may 

need to be controlled for before research can act as more than a cautionary guideline 

(Wu, 2007, p. 43).  These confounding variables may include other activities or 

occupations carried out by participants which may contribute to the musculoskeletal 

problem described as a PRMD. 

 

As recommended by Wu, the current study acknowledges and incorporates this 

cautionary approach. 

 

2.4  Chapter 2 Summary 

In summary, a review of the literature highlights several issues with regard to PRMD 

which informs and provides direction for the current research and which may assist in 

answering the research question.  First, the literature establishes the prevalence of 

PRMD, then secondly it reviews other existing research among musicians in general; 

thirdly, it examines research among pianists in general; and fourthly, it points out the 

lack of research among jazz pianists as a discrete group of musicians. 

 

Relevant topics which emerge from the literature review, with respect to jazz pianists, 

include the following: 

 

• PRMD among professional musicians is well established in the literature as it is 

among music students.  Comparative studies between professional musicians 

and students have also been conducted yet no study of jazz pianists has been 

undertaken; 

• most musicians describe an array of symptoms of PRMD, but not many provide 

symptoms consistent with a known disorder; 
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• the anatomical location of PRMD differs according to the research participant's 

occupation, musicians suffering more upper-extremity pain and injury than those 

in other occupations who tend to suffer more back and lower extremity pain; 

• many claims are made concerning the age factor and PRMD, some claiming 

younger musicians (but older children) report a high level of PRMD, with some 

claiming older musicians experience more PRMD; 

• there are claims that gender is a factor in PRMD in that females are more prone 

than males to experience PRMD;  

• some claim there is a positive relationship between playing frequency, duration 

and intensity and PRMD while others claim an inverse relationship in that the 

more one plays, the less the prevalence of PRMD; 

• some claim keyboard players have a higher PRMD prevalence rate than other 

musicians; 

• prevalence rate of PRMD is difficult to predict among jazz pianists because of 

the many studies about musicians and pianists citing very different prevalence 

rates, but Chong and Chesky's 2001 study, which included jazz pianists shows 

that they have a higher prevalence rate (81.4%) than other pianists; 

• others claim jazz piano players have a lower PRMD prevalence rate than other 

musicians.  Tubiana (2003a) suggests there may be protective factors among 

jazz pianists to reduce PRMD prevalence because of the freedom of expression 

of improvisation;  

• Smahel and Klimova (2004) seem to indicate that keyboard skills are a 

protective factor in arthritis of the hand; 

• yet it is not so much a question of higher and lower prevalence rates, but there 

are differing primary anatomical locations of PRMD according to the instrument 

played; 
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• students have a high level of confidence in the principal study teacher, especially 

where PRMD is concerned; 

• principal study teachers have an important role in teaching students self 

awareness about PRMD and cooperating in prevention, diagnosis and treatment 

of PRMD; 

• a low level of awareness of PRMD and related topics of prevention, diagnosis 

and treatment is demonstrated by principal study teachers ; 

• there is a need for principal study teachers and their students to be prepared to 

talk about and not avoid discussing personal experiences of PRMD;  

• there is a tendency for the "suboptimal management" of PRMD by health 

professionals, and scarce availability and reliability of specialist services for the 

diagnosis and treatment of PRMD for musicians;   

• jazz pianists have anecdotally expressed a similarity to their classical 

counterparts in the experience of PRMD.  Brandfonbrener (1988a) suggested 

further research into those similarities over two decades ago, yet very little has 

been attempted since.  Those studies published in MPPA specifically about jazz 

musicians are outlined, but there are none about jazz pianists; and 

• research into the relationship between practice and performance factors and 

PRMD should be more methodologically sound, and can be accepted as no more 

than a cautionary guideline unless confounding variables, such as other 

activities, whether occupational or recreational, are sufficiently controlled for to 

allow qualified claims to be made regarding causation of PRMD. 

 

Although this literature review is not exhaustive it provides an introduction to the topics 

of concern raised by researchers in the field of PRMD, thus providing a background to 

guide the research.  The literature review provides a baseline of information and of 
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models for the development of an informed questionnaire to be used for data collection 

in the present study of jazz pianists.  A detailed rationale for each question traces the 

development of the questionnaire and follows in the next chapter. 
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CHAPTER 3 
 

METHODOLOGY 
 
 
As established in the previous chapter, there is an absence of a specific body of research 

concerning PRMD among jazz pianists.  Therefore, as there are no previous studies on 

PRMD among jazz pianists, a suitable methodological approach is necessary to address 

the key research questions and establish a baseline of knowledge that is specific to jazz 

pianists. 

 

3.1 Research methodology 

In the field of music medicine, research methodology falls into two categories: 

quantitative and qualitative.  Quantitative research methodology seeks to test 

hypotheses either by using experimental, quasi-experimental or correlational survey 

methods.  In-depth statistical analysis of the relationships between variables is usually 

undertaken if specific requirements are met, such as random sampling, and homogeneity 

of variance within and between participants.  In the current study, quantification occurs 

only in the sense that many research questions were structured with Likert-style 

responses, allowing both descriptive statistics and frequencies to be extracted for 

reporting purposes.   

 

Qualitative research methodology, on the other hand, incorporates several paradigms 

including mixed method which includes exploratory and descriptive research (Yin, 

2003).  Both exploratory and descriptive research methods are used in this study. 

 

Exploratory and descriptive research methods are often used where no established body 

of research exists that can give rise to a theoretical base that the researcher can either 

support or challenge.  Therefore the researcher explores the existing state of affairs 
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among the population studied, then describes what has been discovered.  By asking 

questions of the participants in the population group of tertiary trained jazz pianists in 

both Australia and the USA regarding their experiences with PRMD, a research report 

of the findings describing the results reveals the state of affairs among this population 

group. 

 
3.2 Research Design  

The research design is cross-sectional, in that the data are collected from the participant 

group in a single period of time as distinct from longitudinal, where participant 

activities are tracked over a protracted period of time (Punch, 2003 p.86).  The research 

incorporates a triangulation of both survey and case study methods with self reporting 

and purposeful (or selective) sampling.  

 

Triangulation, also part of 'mixed method' research (Cohen and Manion, 1994; Cohen 

Manion & Morrison, 2000; Colwell & Richardson, 2002; Kennedy, 2009), has been 

incorporated in this study in that three complementary sub-studies have been carried 

out.  Triangulation of these three sub-studies consists of analysis and comparison of the 

data collected in the student questionnaire, the teacher questionnaire and the case 

studies, with an aim to strengthen the validity of the combined results.   

 

Yin (2003) has provided the foundation for conducting case study research, and his 

work informs this research.  Case Study is the research design of preference when 

asking the "how and why" questions as it allows the researcher to draw a more detailed 

picture than a survey alone provides.  Yin differentiates between Exploratory, 

Explanatory, and Descriptive Case Studies.  While survey method may provide more 

exploratory and descriptive information, Case Study method has the potential to provide 

the explanatory component. 
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In support of case study research, Stake (1994) suggests that context in the form of 

participant personal background, their physical setting, and their economic, political, 

and cultural orientation are much more accessible through the case study than in a 

survey which does not allow personalised questioning.  The interview in which a person 

is encouraged to tell their story "provides access to the context of people's behaviour 

and thereby provides a way for researchers to understand the meaning of that 

behaviour" (Seidman, 1998, p. 4).  It is understood that what a person chooses to reveal 

is what is important to that person (Merriam, 1988), and this helps the researcher to 

provide opportunity in the interview for pertinent information to be revealed which 

relates to the individual's personal history.  Interview techniques used in this study will 

be guided by Fontana and Frey (2000), Seidman (1998), and Steward and Cash (1991).  

The current study incorporated recorded telephone interviews in the case study research.  

Interviewer-related error (Fowler & Mangione, 1990) was reduced in telephone 

interviews by having the researcher as the sole interviewer. 

 

Both survey and case study methods incorporate self-reporting in data collection.  There 

are recognised inherent problems in self-reported data for questionnaires dealing with 

health issues, especially when there is a high level of detail, as there is in both the 

student and teacher questionnaires in this research, regarding symptoms, the part of the 

body affected and levels of pain and injury.  With regard to self-reports by 

questionnaire, some claim that 'common method effects' reduce construct validity of the 

questionnaire.  Campbell (1982) states: 

 

If there is no evident construct validity for the questionnaire measure or no 
variables are measured independently of the questionnaire, I am biased against 
the study and believe that it contributes very little (p. 692) 
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Conway and Lance (2010), however, write in defence of self-reports.  Their research 

proposes that relationships between self-reported variables are not upwardly biased, as 

others have claimed as long as the researcher controls for the factor of risk perception 

which leads to misreporting. Risk perception leading to upward bias occurs when the 

participant either under-reports or over-reports factors (such as PRMD symptoms in the 

current research), fearing the disclosure may expose the participant to social ostracism 

or some other form of disadvantage if symptoms were to be reported honestly.  Forms 

of control include guaranteeing anonymity and confidentiality of the research, 

eliminating handwriting and generally making individual surveys unidentifiable to the 

researchers. 

 

Chan (2009) also claims that self-reports are an appropriate measure for private issues 

and events.  Fleisher (2006) also supports careful use of self-reporting of symptoms, 

providing that "risk perception bias" (p268) is controlled for.  

 

The researcher acknowledges that in self-reporting, students or teachers may have 

agendas other than stating the truth in their responses.  Issues of social desirability, 

wanting to appear compliant, perception of some element of risk in revealing the truth, 

even the tendency to exaggerate or understate symptoms have led to some method effect 

because of the stated uncertainty of self-reporting.  Also, participants may occasionally 

forget to report a symptom which may have once troubled them, but is no longer a 

matter of concern. 

 

Another area at risk of method effect is the sampling procedure.  Methodologically, 

random sampling is usually the preferred option, leading to a more representative 

sample from the population group.  However in this study, due to the small number of 
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tertiary-trained jazz pianists, it was necessary to use purposeful sampling as 

recommended by Patton (1990).  This may also be referred to as "selective sampling."  

As Babbie (1990), on the topic of participant sampling states, the research may involve 

a "carefully selected sample of respondents" (p. 52)  Therefore two independent 

groups,(1) tertiary trained jazz pianists and (2) jazz piano teachers, all known to the 

researcher or his colleagues, were sought as participants, and case study participants 

were drawn from these two groups.  Although the teachers selected were known to the 

researcher or to his colleagues, this would not be expected to bias the sample because 

confidentiality and anonymity were controlled for in that no names were asked or 

supplied and questionnaires were not accessible to any party other than the researcher.  

This information was provided in the Participant Information Sheet which accompanied 

each questionnaire. 

 

3.3 Ethical Issues 

In keeping with the human research ethics policies of UWA, each survey questionnaire 

and the Case Study questions were submitted to the UWA Ethics in Research 

Committee to ensure that the research complies with Human Research Ethics policies 

and procedures as established by the University in accordance with state and federal 

laws and accepted research practices.  To fulfil the requirements of the committee, each 

participant was asked to sign a consent form (included in each questionnaire and in the 

Case Study questions).  A Participant Information Sheet informed students about their 

rights in respect to the research, and provided them with a contact number (of the 

supervisor of the research project) to which they could direct any questions they might 

have about the research or the researcher (see Appendix 7, 8, 9, 10 for copies included 

in the student and teacher questionnaires, and as read to the case study participants).  
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3.4  Developing the research instruments  

3.4.1 Development of the Survey Questionnaire - Student Version  

(See Appendix 7 for a copy of the Questionnaire -Student Version)  

 

In the light of what has been revealed in the literature, and to test the researcher's own 

observations in the area of jazz piano learning and teaching, the student questionnaire 

was developed as an exploratory research tool to elicit responses from jazz pianists and 

jazz piano teachers about PRMD among this discrete group of musicians.  The work 

carried out by Harter (1982, 1999) and others served as a model for the questionnaire 

style, in that mainly multiple-choice questions were developed, implementing where 

possible a Likert-scale type of measurement of responses to enable the researcher to 

quantify data.  Some open-ended questions invited comment at the end of each section 

in order to gather additional data important to the participant, but which may have been 

overlooked by the researcher. 

 
The survey questionnaire was constructed to ask specific questions pertaining to student 

performance health, and the extent of pain and injury the jazz pianist was currently 

experiencing or had experienced in the past.  This questionnaire was constructed in 

three stages as outlined by Converse and Presser (1986) and de Vaus (2002). These 

stages were: (i) development of the research instrument; (ii) evaluation of the research 

instrument by pilot study; and (iii) modification of the research instrument to enhance 

its reliability and validity as a research tool.   

 

Since there is no existing standardised questionnaire for musicians in the field of 

performing arts medicine, and therefore none which might provide answers to the 

research question and guiding questions, the researcher undertook to explore the 

performing arts medicine literature as evidenced in the previous chapter.  The previous 
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literature review summary provides a point of departure for this investigation, whereas a 

more detailed description of how the literature informed each question in the 

questionnaire appears below.  This detailed description shows how each question in the 

survey is associated with research in the literature, thus providing a rationale for the 

questions chosen.  The student survey specifically addresses the first three guiding 

questions which support the research question, but also provides insight into the last two 

guiding questions. 

 

The following sub-sections cover the development process of: 1) the student 

questionnaire, its formulation and piloting; 2) the teacher survey; 3) the case study 

questions; and 4) the internet survey for students.   

 

• Rationale for student questionnaire in response to issues raised in the 
literature 

 

3.4.1.1  Rationale for Question 1  Age  

Wristen (1995) reviewed the role of age as a correlated factor with PRMD and 

discussed how adolescents seem to report a greater prevalence of PRMD.  Ranelli, 

Straker and Smith (2008) discovered a 30% prevalence of PRMS (Symptoms) and 

PRMD in children and young people, with older students more likely to report the 

problem.  Several other writers have explored the prevalence of PRMD in young 

people.  (Britsch, 2005; Dawson, 2006; Horvath, 2003a; b; c; 2006).   

 

Warrington, Winspur and Steinwede (2002) found a high level of non-specific arm and 

hand injury among young musicians and music students which was much less prevalent 

in the older age groups.  Some writers suggest (Brandt, 1993; Burkholder and 

Brandfonbrener, 2004) that more experienced players often pace their practice and 
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performance more successfully than less experienced players.  On the other hand, 

Rohwer (2008), found many age-related PRMDs among older band members.   

 

Davies and Mangion (2002), although they discovered a greater prevalence of pain and 

symptoms among the younger age group of musicians, found no significantly greater 

pain or symptom severity.   

 

Furuya, Nakahara, Aoki and Kinoshita (2006), surveying Japanese female classical 

pianists of all ages found no difference in prevalence of PRMD according to age, but 

difference in the type of injury.  They state: "In the student groups, the finger/hand had 

the highest rate of PRMDs, followed by the forearm and shoulder.  The senior group, on 

the other hand, had the highest PRMD incidence at the neck/trunk, followed by the 

forearm and hand/finger" (p.112).   It is therefore helpful for our data collection and 

analysis to ask the participant's age.  

 

3.4.1.2  Rationale for Question 2  Gender  

Gender is another factor addressed by Wristen (1995), whose literature review 

uncovered a greater prevalence of PRMD among females.  Wristen also speculated that 

males may "suffer more injuries than they report" (p. 17), which is very difficult to 

confirm or refute without more specific case study research.  Clearly, if men do not 

report PRMD, then we would be dependent on anecdotal confidential information 

supplied by others, if any, for the data. 

 

Also on the topic of gender and PRMD, Brown in her 2004 study, examines the 

problems of the body often experienced by female concert pianists.  Many of the 

problems stem from the usually inherent lesser degree of muscle strength in women 
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than in men.  Although outside the scope of the current study, on this same topic, Malek 

(2003) points out the gender aspect of focal dystonia, in that it is more prevalent in men.  

Gender specificity of PRMD also emerges in the article by Deahl and Wristen (2003), 

who cite the observation that a disproportionate number reporting PRMD among 

pianists are females.  However, in the light of Wristen's observation, based on her 

review of the literature, that men are less likely to report PRMD issues, this finding is 

difficult to verify. 

 

Chieboun and Berenson (1989) identify "decreased flexibility of the first lumbrical" (p. 

86) as a greater problem in female musicians.  Burkenholder and Bronfenbrener (2004) 

claim a predominance of PRMD in girls as they tend to experience the following: (1) 

greater laxity; (2) less conditioning;(3) greater intrinsic muscle weakness; and (4) more 

evident scoliosis.   

 

Ranelli, Straker and Smith (2008) focused particularly on the influence of age and 

gender on the prevalence and likelihood of reporting either PRMS (Symptoms) or 

PRMD.  Females were found to be more likely to report PRMD.   

 

On the topic of gender differences in PRMD, Yoshimura, Paul, Aerts, and Chesky, 

(2006) and Sakai, Liu, Sue, Bishop and An. (2006), as well as Arons (2006) have also 

identified the problems experienced by female pianists as a result of smaller hand size.  

Conversely Furuya, Nakahara, Aoki, and Kinoshita (2006), in their study on a group of 

Japanese female classical pianists, although they have found a higher prevalence rate of 

PRMD (77%) than in studies among Western participants, they found no differences in 

prevalence of PRMD related to hand size among the group. 
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It might be contended that the high prevalence of PRMD in the females in this Japanese 

study may not be attributable to gender, as might be implied, but rather may indicate 

that a different rate might have been recorded if males had been part of the study.  Yet 

statistical prevalence rates of PRMD remain an area of contention.  After all Blackie, 

Stone and Tiernan's (1999) study reported a PRMD prevalence rate of 93% for tertiary 

piano students of mixed gender.  Contrary to much of the previously mentioned 

research, Shields and Dockrell (2000) found no statistically significant difference in the 

rate of injury based on gender. 

 

As the research reported above indicates, gender is a debated issue in the area of 

PRMD; so for comparison purposes, the inclusion of a question on gender will add 

more information to the pool of knowledge of the effect of gender, if any, on PRMD 

prevalence rates among jazz pianists.  Thus establishing the participant's gender in this 

study and inclusion in the survey tools is appropriate.  

 

3.4.1.3  Rationale for Question 3  Hand dominance  

There has been some research to suggest that the dominant hand is expected to succumb 

to PRMD before the non-dominant hand (discussed in Wristen, 1995).  However no 

significant correlations between the right hand characteristics studied (dominant hand) 

and PRMD were reported by Ong (1992).  Therefore a question about hand dominance 

was included in the current study to find out if jazz pianists have similar or different 

outcomes compared to other pianists with respect to hand dominance and PRMD. 

 

3. 4.1.4 Rationale for Question 4  Occupation  

Individuals who pursue occupations (apart from their music career) which call for 

activities using similar muscle activity to their piano playing (e.g. computer operator) 
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may need to consider their second career choice carefully if PRMD is experienced.  

Brandfonbrener, Amadio, and Kalish (2004) report on a case where playing golf 

triggered a thumb problem in a professional pianist and professor of piano.  Therefore to 

establish a participant's alternative career to music may reveal if any relationship exists 

between a jazz pianist's secondary career choice and PRMD. 

 

3.4.1.5  Rationale for Question 5  Highest level of education  

In order to obtain as closely matched a population sample as possible among jazz 

pianists, it was stipulated that all students in the study should be tertiary trained.  

Therefore a question to establish the student's educational status was included. 

 

3.4.1.6  Rationale for Question 6  Geographical Location  

To ensure a mix of musical education backgrounds (assuming these vary from place to 

place) and environmental variables, and to discover if PRMD rates differ greatly from 

state to state, and from country to country, a question enquiring about the student's 

geographical state of residence for both Australian and American participants was 

included. 

 

3.4.1.7  Rationale for Questions 7-9  Age of first piano practice experience and 
  performance experience. 
 
De Smet, Ghyselen, and Lysens (1998) discovered no significant correlation with 

starting age and prevalence of PRMD in a sample of 66 pianists.  However to test this 

finding in relation to jazz pianists, in the current study, the student's age of first piano 

experience was asked, together with their years spent pursuing consistent practice and 

performance activities.  
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3.4.1.8  Rationale for Question 11  Participation in aerobic exercise 

Occupational Health and Safety initiatives have led to research in many areas to ensure 

employees in sedentary and repetitive work do not succumb to occupation-related 

injury.  Lewis (2007) states:  

Findings recently published in Arthritis Care and Research indicate that an 
active lifestyle outside of work potentially lowers the chance of developing 
work-related upper-body RSI.  Leisure time physical activity may play an 
important role in facilitating necessary mechanical and metabolic processes 
for the musculoskeletal system that counter the repetitive or sedentary 
effects of many jobs, thereby improving musculoskeletal health (p. 20). 
 

The report by Lewis (2007) lists the type of physical activity which increases strength in 

both higher and lower upper-body.  For the higher upper-body, "tennis, baseball, weight 

training, gardening, fishing and golf"(p. 20) were recommended as preferred leisure 

activities.  Strengthening exercises for the lower upper-body could be found in "soccer, 

rollerblading, dancing and walking" (p. 20).   

 

Wristen (1996) also emphasised the need to seek all round fitness to survive the playing 

experience.  To discover the rate of participation and its affect on PRMD among jazz 

pianists, a question about general physical exercise participation was included. 

 

3.4.1.9  Rationale for Questions 12-21  Frequency, duration and intensity of 
  practice and performance  
 

The question of whether frequency, duration and intensity of practice have a role in the 

prevalence of PRMD among pianists continues to be a matter of debate.  De Smet, 

Ghyselen, and Lysens (1998) found no significant correlation with duration and 

intensity of practice/performance, and prevalence of PRMD, in a sample of 66 pianists.   
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On the contrary, Furuya, Nakahara, Aoki, and Kinoshita (2006), reporting on a study of 

203 Japanese female classical pianists of all ages, claim "prolonged daily practice (>4 

hours), playing chords forcefully, eagerness about practice, and nervous traits were 

found to contribute to the development of PRMDs in these pianists" (p. 112).   

 

Because of the personal observations of the researcher concerning the requirements 

placed on jazz pianists with regard to duration and intensity, as outlined in the 

introductory chapter, it was decided to pose a series of questions to explore the 

frequency, duration and intensity of practice and performance among jazz pianists, and 

to test the hypothesis concerning a possible relationship between these factors and 

PRMD. 

 

3.4.1.9 (i) Repetitive finger-strengthening exercises 

Studies have been conducted on the benefits of stretching prior to exercising.  Behm, 

Bambury, Cahill & Power (2004) found that balance, reaction time and movement time 

decrease when an individual stretches prior to exercise.  Schrier (2010) found similar 

results, but stated that stretching in itself is not harmful, but should not be carried out 

just prior to exercising.  It is a matter of conjecture whether these results transmit to 

repetitive finger stretches, a potentially injurious activity if Wristen's observations from 

literature reviewed (1996) and Yoshimura et al.'s assertions (2008) are correct.  

However the question arises whether the stretches carried out in the context of athletic 

exercise differ in outcome from those stretches which are slow and sustained.  Therefore 

the inclusion of a question about repetitive finger-strengthening exercises under the 

heading of intensity of exercise is considered appropriate. 
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3.4.1.9 (ii) Periodization or rest breaks during practice/performance 

To resist fatigue becoming a factor in the onset or prolonging of PRMD, Ong (1992) 

suggests that students be educated to take rest periods during practice sessions and be 

aware of not "pushing their body tissues beyond what they can do" (p. 88).  Hsu (1997) 

seeking an explanation outside of frequency, duration and intensity of practice as an 

explanation for PRMD in pianists, draws attention to the fact that musicians do not take 

frequent rest periods during practice and suggests this may contribute to pianists' 

PRMD.  The phenomenon of taking rest periods during practice is referred to as 

"periodization," and stems from the field of sports science. 

 

Amadio (2003a) also recommended rest periods during practice, especially to prevent 

prolonged elbow flexion, since repeated extension of the elbow, leading to muscle 

fatigue, can contribute to the onset or continuation of cubital tunnel syndrome.  More 

recently Manchester (2008a) endorses the importance of periodization of the musician's 

practice schedule to "optimize their performances by reducing operator fatigue and 

discomfort (and overuse injury)" (p. 45).  Manchester also points out the tendency for 

injuries to peak at times of exams and other periods of high practice or performance 

expectation.   

 

These issues of fatigue raised in the literature suggest that raising questions about peak 

practice and performance times is appropriate.  The subject of periodization of the 

practice schedule was not raised in the questionnaire, an obvious oversight.  In light of 

the De Smet et. al. finding, however, questions to discover if there is any relationship 

between frequency, duration and intensity of the practice/ performance schedule and 

PRMD were considered to be important.. 
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3.4.1.10 Rationale for Questions 22-23  Computer keyboard use  

Marxhausen (2007) studied the work of others concerning RSI and computer use, which 

is mostly indirectly related to PRMD in jazz pianists.  However there has been a great 

deal written about the similarity of musical keyboard use and computer use, the most 

significant study possibly being that conducted by Pascarelli & Hsu (2001), who carried 

out tests on 485 patients with work-related pain and other symptoms, mostly through 

computer and other keyboard use.  Of the group studied 28% were musicians.  The 

researchers discovered that 78% of the group had postural misalignment with protracted 

shoulders, 71% had the "head forward" position, while 70% showed signs of neurogenic 

thoracic outlet syndrome, 20% displayed evidence of sympathetic dysfunction and 6% 

complex regional pain syndrome.  Hyperlaxity of fingers and elbows was found in over 

50%, and carpal tunnel syndrome in 8%.  Radial tunnel syndrome affected 7%, and 

cubital tunnel syndrome 64%.  Shoulder impingement was evident in 13%, medial 

epicondylitis in 60%, lateral epicondylitis in 33%, and peripheral muscle weakness in 

70%.  Cervicular radiculopathy affected 0.3% of the 63% females and 37% males in the 

group.  The fact that this study was clinically rather than survey-based lends weight to 

the outcomes of this research and indicates the potential risks of excessive keyboard and 

computer use.  Pascarelli and Hsu contended that using keystrokes constantly, 

repetitively and forcefully in poor ecological conditions leads to postural deterioration 

and eventual PRMD. 

 

It was considered appropriate, therefore, to include a series of questions about 

participant keyboard use apart from the piano to explore whether a relationship might 

exist between time spent at the computer, at other keyboard activities and PRMD. 
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3.4.1.11 Rationale for Questions 24-28  Repertoire as it contributes to intensity 
  of practice/performance. 
 

Inappropriate repertoire has also been cited as a contributing factor in PRMD and 

Amadio (2003a) claims there needs to be a balance between tempos, styles, beats, and 

level of playing difficulty when rehabilitating those recovering from PRMD.  Amadio 

reinforces the role of gentle repertoire, which challenges, but does not lead to relapse. 

 

Ong (1992) concludes that: 

It is important not to over-exert oneself when practicing (sic) the piano.  
High levels of speed and volume, if not properly controlled, can cause 
tension and the development of injury (Ong, 1992, p. 89).   

 

Ong's statement is supported by Harding, Brandt, and Hillberry (1989) who identify the 

strength of force required to produce a maximal key velocity (44 N of key force).  For a 

staccato and a legato strike the maximal fingertip force is between 2 and 3 lbs.  It may 

be contended that the role of extra force may place a strain on digits which could lead to 

PRMD in the pianist. 

 

Since it has been claimed as a stipulation of this research that some jazz conditions and 

repertoire lead to extra force being required more frequently, therefore a question on 

repertoire was considered appropriate.  

 

3.4.1.12 Rationale for Question 29  Away-from-the-keyboard practice. 

Freymuth (1994; 1999) recommends mental practice and imagery for musicians (away 

from the keyboard), which provides a practical guide for optimizing practice time, 

enhancing performance, and preventing injury.  Freymuth writes on visually imagining 

oneself successfully playing the musical piece concerned.  In addition to mental 

practice, there are several studies, including one by Paull and Harrison (1998), which 
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suggest that kinaesthetic movement related to playing carried out away from the piano, 

such as stretching, visualisation and other activities cut down the need for long practice 

sessions at the piano.  Therefore questions concerning practice away-from-the-keyboard 

practice were included to probe student practice habits and experiences in this regard.   

 

3.4.1.13 Rationale for Questions 30-35  Posture  

Many studies have focused on the issue of poor posture as a factor in PRMD.  Herbein 

(2007) trains her students to improve their posture by removing any negative comments 

about posture from her teaching strategies.  Herbein prefers to use terms such as 

"alignment" and "balance," claiming that this ensures greater flexibility in focussing, not 

on what the student is doing wrongly, but provides training in correct ergonomic 

practice.  Kreutz, Ginsborg, and Williamon (2008) also assert that the two key 

contributors to PRMD amongst a sample group of 74 performance students at two 

conservatoria in the UK are fatigue (previously acknowledged in section 3.4.1.9 ii) and 

poor posture.   

 

It was therefore decided to ask a question about posture modification during practice 

and performance as part of the current study. 

 

3.4.1.14 Rationale for Questions 36-38 Pain  

Ong (1992) identifies a significant relationship between playing through pain and the 

prevalence of PRMD, concluding there is a significant correlation between practising 

outside the comfort zone and PRMD.  On the topic of PRMD and pain, Sorgatz (2002) 

describes how forearm pain can be caused by exceeding the limits of cumulative trauma 

load tolerance (CTLT) in soft tissue.  Pain is an indication that there is some 

inflammation at the site of trauma.   
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Ranelli, Straker and Smith (2008), surveyed 97 students in 4 youth orchestras and found 

positive correlations between females/age/grade of pain and practice time/grade of pain, 

with older students reporting pain more than younger ones.   

 

It was therefore considered vital to discover how jazz pianists might respond to 

questions about pain attributed to practice/performance and if there is a tendency to 

continue to play despite pain. 

 

3.4.1.15 Rationale for Questions 39-45 Physical Injury  

Physical injury attributed to practice/performance is a key indicator of PRMD in this 

study.  Physical difficulties experienced as a result of playing the piano are well 

documented.  An article in The New York Times by Edward Rothstein (1983) outlines 

the work of two doctors at the Massachusetts General Hospital who were treating Gary 

Graffman and Leon Fleisher for their physical difficulties in playing the piano.  This 

brought the concept of performing arts medicine clinics as they are known today to 

public attention, possibly for the first time. 

 

Interest and support has continued to grow world-wide, but the extent of physical injury 

experienced by jazz pianists remains unexplored.  The questions developed for the 

questionnaire in relation to physical injuries (PRMD) of jazz pianists were intended to 

gather this information.   

 

A more detailed review of physical injuries attributed to PRMD appears in Appendix 1. 
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3.4.1.15 (i)  Anatomical location of physical injury 

Bystrom and Kilbom (1990) are among the few contributing to the literature who have 

identified the forearm as the site of potential PRMD problems.  Many have identified 

wrist and hand problems.  Chong, Lynden, Harvey and Peebles (1989) describe the 

particular risk to the wrist for jazz musicians.  Directed at percussionists, in some ways 

it could apply to those who strike with their bare hands, as jazz pianists do.  

 

The use of sticks, mallets, and bare hands to strike various percussion 
instruments results in rapid deceleration of the fingers and wrists at the moment 
of impact. This impulse is transmitted up the hand-arm unit and can result in 
repeated trauma to the muscle-tendon units and inflammation of the tendon 
sheaths. Many modern percussion styles used in hard rock and in some forms of 
jazz require tremendous force in the strokes and posturing of the performer that 
involve extreme flexion of the wrist (Chong, Lynden, Harvey & Peebles, 1989, 
p. 2345) 

 

Wrist as a potential injury site was also studied by Chung, Ryu, Ohnishi, Rowen, and 

Headrich (1992), who conducted a wrist motion analysis of pianists, noting the wrist is 

the site of extreme flexion in some music requiring heavy attack. 

 

Upper-extremity problems in general have also been cited as the anatomical location of 

PRMD in pianists (Tubiana, 2003c; Williamon & Thompson, 2006; Zaza, 1998). 

 

Therefore questioning about body parts in which symptoms of PRMD are experienced 

was considered an important part of the study. 

 

3.4.1.15 (ii) Disability level and physical injury 

The level of disability experienced as a result of PRMD has been shown to vary.  Those 

who have abandoned their musical career have been well publicised, but it has been 

shown that extreme cases of disability are rare.  Apart from symptoms often being 
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referred to as "vague," (Wynn Parry, 2004), the treatment is also described as "often 

nonspecific, directed more toward relief of symptoms than on understanding or 

eradicating their causes and more pragmatic than based on scientifically proven data" 

(Brandfonbrener and Lederman, 2002, p. 1009).  Yet it has been reported that the level 

of disability caused by PRMD is often short-lived and seldom disabling in the long 

term.  Schuele and Lederman (2004), in a study to examine wage-loss benefits through 

workers' compensation and private and state-funded disability insurance state: "Overall, 

many of the medical problems encountered in instrumental musicians seem to have a 

good outcome and rarely lead to long-term disability with the exception of focal 

dystonia (p. 123).  Dawson (2007) in his study, followed 178 clinic patients through to 

reporting on the final outcome of the PRMD experienced by the group.  Only 4 out of 

the 178 failed to return to their previous level of functioning at the end of the treatment. 

 

The level of disability, once PRMD occurs, was therefore considered a relevant question 

to include in the survey of jazz pianists. 

 
3.4.1.16 Rationale for Questions 46-59  Choice and efficacy of Health  
  Professional, Alternative Therapist or physical awareness/ condition- 
  ing, or self-medication in the Diagnosis and Treatment of PRMD. 
 
There is a great deal written in the literature concerning health professional services and 

alternative therapies available for the diagnosis and treatment of PRMD as detailed in 

Appendix 2.  These include general practitioner, physiotherapist, chiropractor, 

occupational therapist, acupuncturist, cognitive-behavioural therapist 

(psychologist/counsellor), Yoga, Meditation, Alexander Technique, Pilates, and 

Feldenkrais.  Other therapies mentioned in the literature include general exercise, diet, 

pharmacology, T'ai Chi, Rossiter, Taubman, Waddington, Trager, Abby Whiteside, 

Groningen, and Rolfing. 
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A question about useful alternative therapies accessed by students for the prevention, 

diagnosis and treatment of PRMD was included in the questionnaire to gather data 

about student experiences of PRMD management using various treatment and 

rehabilitation approaches. 

 
3.4.1.17 Rationale for Questions 60-66 Warm-up/ Cool-down at the piano. 
 
The idea that practice and performance sessions should, as in all athletic activities, 

begin with warm-up exercises and end with cool-down exercises gathered strength 

when the specialty of sports medicine came into being (Norris, 1989; 1993a; Paull & 

Harrison, 1999; Pearson, 2000).  Manchester (2008a) conversely states: 

But as the old saying goes, for every complex problem, there's a simple answer, 
and it's wrong.  Sports medicine analogies are not the solution to every problem 
in performing arts medicine (p. 46). 
 

The research of De Smet, Ghyselen, and Lysens (1998) supports Manchester's claim in 

finding that warming up before playing and stretching afterwards did not influence the 

number of cases of overuse syndrome in the sample of pianists in their study.   

 

On the topic of warm-up exercise, Yoshimura, Fjellman-Wiklund, Paul, Aerts, and 

Chesky (2008) conducted a study among 47 piano teachers and found 91% suffer pain 

while playing.  Statistical analysis showed that, despite expectations to the contrary, 

warm-up stretching exercises correlated with the prevalence of PRMD in the sample 

studied, and contrary to expectations, the more hours the teachers in the sample reported 

they played, the less symptoms of PRMD were reported.   

 

Yoshimura et al. (2008) not only caution about warm-up exercises, but claim that 

passive physical stretching exercises negatively affect strength.  The researchers suggest 

that overall health may be another important related variable, with good general health 

providing some resilience against PRMD.   
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Wristen (1999) also warns that some technical exercises are not productive, in that they 

teach little and may do harm.  She also questions other accepted practice tools, and 

cautions on their use. At the same time, Hsu (1997) and Wristen (1995; 1998) still 

recommend carefully selected warm-up and cool-down exercises to adequately prepare 

the pianist for practice and performance sessions.   

 

Consequently, to explore this in relation to jazz pianists, questions were asked to 

ascertain student participation in warm-up and cool-down exercises, their type, and 

whether they are conducted at or away from the piano.  Since there is disagreement in 

the literature about the role and value of warm-up and cool-down exercises, questions 

concerning the warm-up and cool-down activities engaged in by jazz pianists were 

considered essential in the questionnaire so that the findings from this study might 

contribute another perspective to the debate on this issue. 

 

3.4.1.18 Rationale for Question 67-68  External Factors Contributing to 
  Extended Practice Sessions. 
 
Although the current study does not look at psychological factors and PRMD, it is 

necessary to acknowledge the mind/body connection (Lehrer, 2003; Montello, 2001; 

Spahn, Eli & Seidenglanz, 2001a).  Damaging psychological stress as a factor in PRMD 

may be as a result of either internal or external pressures (Butler, 1995; Grindea, 1987; 

Jabusch & Altenmüller, 2004).  It is recognised that deciding to play outside the comfort 

zone, thus increasing the risk of PRMD involves some psychologically-based choices. 

 

Some researchers have reported that obsessional, driven, and perfectionist pianists have 

a greater chance of developing PRMD than those who are less driven (Tubiana, 2003c).  

Iris Kainitsch , cited by Rietveld & Winterkorn-Pierrot (2008), also describes the 
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treatment of neurotic perfectionism in musicians.  In the musicians' own perception they 

always underperform, are self-critical but determined to meet the expectations of others.  

Exhaustion is common and physical and mental symptoms lead to behavioural changes.  

Recommended therapy includes a health regimen and relaxation techniques such as 

autogenic training and meditation.  Therefore the final question about what motivates 

the student to greater frequency, duration, and intensity of practice was included to 

ascertain the role of extrinsic and intrinsic psychological factors, such as personal 

perfectionism to explore further the topic of PRMD among jazz pianists. 

 

3.4.2 Development of the Student Survey Questionnaire - Internet Version 
 
In addition, an internet survey site provided by Surveymonkey ® (2010) was utilised.  

The aim was to attract participants who could not be present at timetabled and 

advertised classes or who preferred this form of participation.  The invitation to 

participate was extended to tertiary-trained jazz pianists or those currently undertaking 

tertiary study in jazz piano via personal invitation by telephone calls, SMS messages 

and email, and an invitation was also posted on the researcher's website.  Initially the 

incentive of a free jazz CD for all participants was offered, but was not accessed by any 

of the participants.  The questions of the Student Survey Questionnaire had to be 

modified to fit the internet template so much that eventually, with only one fully 

completed response, the internet survey responses were excluded from the study, 

highlighting the greater efficacy of face-to-face administration of this survey as a 

principal data collection tool. 
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3.4.3 Summary of the Student Questionnaire 

Section A of the Student Questionnaire established general information regarding some 

demographic and some personal details including the student's tendency to participate in 

general exercise.  Questions also sought information about the age at which the student 

first began to practice and perform at the piano and the number of years this practice 

and performance has been maintained. 

 

Section B of the Student Questionnaire probed the frequency, duration and intensity of 

the student's practice and performance schedule and the student's participation in other 

keyboard (computer and midi-keyboard) activities. This section also enquired about 

repertoire. 

 

Section C of the Student Questionnaire covered such areas as away-from-the-keyboard 

practice, posture, experience of and attitude to playing through pain, and individual 

experience of PRMD, asking details of what constituted and who diagnosed and treated 

any symptoms of PRMD (whether health professional or alternate practitioners).  

Questions were also asked about student tendency to participate in warm-up and cool-

down activities. Finally, this section asked about the external factors which might 

contribute to a student's extending the frequency, duration and intensity of their practice 

sessions. 

 

The Internet version of the Student Questionnaire was found to be ineffective to the 

extent that it was excluded from the data collection as an unreliable research tool.  

Questions had to be markedly altered to suit the internet survey prescribed format and 

students, without the face-to-face interview method, with one exception failed to 

complete the entire survey. 
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3.4.4 Evaluation of the Student questionnaire 

The evaluation of questions as recommended by Fowler (1995, 2002) was followed 

over the course of several draft copies, until the researcher was ready to take it to the 

pilot stage.  

 

The student questionnaire was then piloted. This was achieved by administering the 

questionnaire to a small group of students, leading to revision and coding of questions 

to ensure no repetitive or ambiguous questions remained in the student questionnaire 

(Breakwell, Foot, & Gilmour, 1988, p. 11).  A copy was emailed for evaluation to 

several colleagues, with a return rate of 6 questionnaires out of 15 sent.  Collegial 

feedback was canvassed by telephone and by invited written comment on the finished 

questionnaire which was posted back to the researcher. 

 

All feedback was informal and when collated, it was found that most of those canvassed 

reported satisfaction with the format of the questionnaire.  Some comment regarding its 

length was common among pilot study participants, but it was decided that as this was a 

baseline study, a longer questionnaire would provide a greater source of in-depth 

information than a shorter version.  After some minor editorial changes, the student 

questionnaire was finalised in its current form (Appendix 7). 

 

3.4.5 Development of the Survey Questionnaire - Teacher Version  
 (See Appendix 8 for a copy of the Questionnaire -Teacher Version)  
 
Second the teacher survey was developed.  To achieve this, the student survey was 

modified to elicit answers to the same questions, but in the teacher version, questions 

were framed to discover teachers' knowledge of student experiences of PRMD, the 

extent of teacher knowledge about, and personal experience of PRMD, its prevalence, 
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diagnosis and treatment. The questionnaire administered to teachers included additional 

questions about their willingness to learn more about and to incorporate into their 

teaching program relevant practices to enhance student awareness concerning PRMD.   

 

For the final section, the researcher used personal knowledge of best practice in jazz 

piano teaching to formulate the questions of pedagogy. 

 

3.4.6 Summary of the teacher questionnaire 

Section A of the Teacher Questionnaire established teacher demographics. Questions 

sought information about the number of students currently being taught and the 

frequency and duration of their lessons.  Teachers were also questioned as to the ages 

and ability levels of their students, and teacher expectations were gauged with regard to 

frequency and duration of student practice and performance schedules. 

 

Section B of the Teacher Questionnaire enquired about repertoire and probed further 

regarding the teacher's expectations regarding frequency, duration and intensity of the 

student's practice and performance schedule.  

 

Section C of the Teacher Questionnaire questioned teachers about their expectations 

regarding away-from-the-keyboard practice, posture, experience of and attitude to 

playing through pain, and any personal experience of PRMD.  Teacher knowledge of 

student PRMD issues was gauged by asking details of what constituted and who 

diagnosed and treated any symptoms of PRMD among their students (whether health 

professional or alternate practitioners).  Questions were also asked about teacher 

expectations with regard to warm-up and cool-down activities. Finally this section asked 
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about the external factors which might contribute to a student's extending the frequency, 

duration and intensity of their practice sessions. 

 

Section D of the Teacher Questionnaire differs from the student questionnaire in that it 

asks teachers about their continuous professional development in learning new teaching 

strategies with regard to PRMD, inviting them to take stock of their knowledge, skills 

and abilities in the field of PRMD, and asking them about their willingness to undertake 

further professional development in the area. 

 

3.4.7 Development of the Student and Teacher Case Study Questions  
 (see Appendix 10a for a copy of the Case Study Questions- Student 
  see Appendix 10b for a copy of the Case Study Questions - Teacher) 
 

3.4.7.1 Student Case Study Questions 

The case studies shed further light on the survey data to determine if individual 

experiences of PRMD reflect the result of analysis of the collated data, gathered from 

the survey responses.  The case study questions follow the work of Yin (1984; 2003) on 

exploratory and descriptive research and probe the survey questions seeking to discover 

if there may be a relationship between individual cases and the survey findings.  

 

In order to generate the Case Study questions, each question of firstly the student 

questionnaire and then the teacher questionnaire was examined, and then several 

questions were combined and reframed to elicit the case study participant's views from a 

broader perspective, allowing them opportunity to elaborate on the original questions 

asked.   

 

The semi-structured interview was condensed into eight open-ended questions (Maykut 

& Morehouse, 1994).  This allowed the participant to impart information important to 
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him- or herself, but which may not have been reflected in answer to the questionnaire, 

allowing the respondent to introduce his or her own specific issues to supplement what 

was covered in the more structured survey.  For example, in the Case Study interviews, 

students were asked about their own experience of PRMD and were asked whether they 

felt their teacher adequately addressed issues related to PRMD in their lessons.  Where 

medical advice had been previously sought and a diagnosis obtained, this was recorded.   

 

3.4.7.2 Teacher Case Study Questions 

Teacher case study questions were identical to student questions, with the wording 

slightly altered to gauge the teacher point of view of student experiences.  There was 

also enough scope in open-ended questions such as "What has been your own 

experience of PRMD?" to allow teachers to introduce their own experiences.  Teachers 

were also given an opportunity to share any strategies they may have developed to teach 

about and to help prevent PRMD among their students. 

 

3.5 Participant recruitment process 

3.5.1 Student survey participant recruitment 

Participant recruitment for the survey was undertaken in 3 stages: (1) through contact 

with tertiary jazz music schools across Australia; (2) by holding timetabled or 

advertised classes at the researcher's own tertiary institution; (3) by travel interstate and 

in the USA, in which attendees to timetabled classes or advertised seminars were invited 

to fill out a questionnaire during the session; and (4) through personal invitation from 

the researcher, both verbally and by email to all personally known tertiary educated jazz 

pianists, both students and teachers.  The general response rate could not be calculated 

as multiple invitations were extended by impersonal means (such as blanket emails, 



62 

Graham Wood 2011 PRMD and Jazz Pianists    

SMS messages, website invitations).  However personal invitations invariably had a 

100% response rate. 

 

The students surveyed comprised 106 jazz piano students residing in Australia, and 54 

residing in the USA.  They were merged into one group of 160 jazz pianists currently 

studying at, or who were graduates from Australian and American tertiary jazz piano 

courses. 

 

Of the 106 Australian students, 52 were male, and 54 were female. The sample of 54 

from the United States included 17 male and 37 female students.   

 

3.5.2 Teacher survey participant recruitment 

The teacher survey participants were selected through personal acquaintance, cultivated 

through initial contact at timetabled and advertised class sessions, or were contacted 

privately by email, SMS messages, or telephone, due to the researcher's prior 

association with them, for example as friends, colleagues, and former or current 

students.  The response rate was not calculated as multiple invitations were extended by 

impersonal means (such as blanket emails, SMS messages, website invitations).  

However personal invitations invariably had a 100% response rate 

 

The sample of teachers surveyed consisted of 36 jazz piano teachers residing in 

Australia and 18 residing in the United States, a total group of 54 teachers.  Of the 

Australian teachers, 25 were male, and 11 female.  Of the American teachers, 11 were 

male and 7 were female. 
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3.5.3 Case study participant recruitment 

The 3 Australian and 3 American Case Study participants, both students and teachers, 

were selected through personal acquaintance cultivated through initial contact at 

timetabled and advertised class sessions or due to the researcher's prior association with 

them, for example as friends, colleagues, and former or current students.  Each 

participant was contacted privately by email, SMS message, or telephone, and invited to 

participate.  There was a 100% response rate.  

 

Selection was based on participants who were able to give their time to the research 

project and who had personal case histories or views concerning PRMD they were 

willing to share with the researcher.   

 

There were six case study participants, three students, 2 Australian (1 from Perth 

Western Australia, 1 from Melbourne, Victoria) and 1 from the USA (New York City) 

and three teachers, 2 Australian (1 from Sydney, New South Wales, 1 from Perth, 

Western Australia and 1 from the USA (New York City). 

 

3.6  Procedure 

3.6.1  Data collection procedure 

Survey questionnaire data were collected over a 12 month period.  First, the 

questionnaire was emailed to heads of all known Australian tertiary jazz music 

departments.  On an extensive trip to the Eastern states of Australia, the researcher held 

seminars and classes and invited participants to complete a survey.  The response rate 

was not quantifiable as so many blanket appeals were made for participants, with just 

the stated number of participants responding.   
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Second, colleagues and acquaintances were contacted. either by email or telephone to 

invite them to participate in the survey.  

 

Third, the invitation to complete an internet survey was extended to students at 

timetabled and advertised classes, and posted on the researcher's web page.  No internet 

responses were fully completed.  This was possibly due to the length of the survey and 

the fact that participants would have little reason to complete it, without the motivation 

of attendance at a university-organised workshop. 

 

Fourth, approximately six months after the initial Australian data collection, the 

researcher expanded the focus of the project to include data collection in the USA in 

order to get a more global perspective on PRMD among jazz pianists.  Since the USA is 

the home of jazz as an art form and also the hub of Performing Arts Medicine, it was 

considered imperative to gain a sample of participants from the USA to broaden the 

perspective of the research.  After contact was made with heads of department of the 8 

selected tertiary jazz music courses in the USA, seminars on the topic were held either 

as timetabled classes or advertised seminars.  Initially a CD was offered as incentive, 

but participants without exception declined this offer.   

 

After a break of 12 months, Case Study data were collected over a period of two weeks.  

The selected case study participants were contacted by email, SMS, or by personal 

approach and appointments made for a recorded telephone interview.  The response rate 

in this instance was 100%. 
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3.6.2  Data analysis procedure 

To facilitate analysis, data coding was undertaken to categorise data by theme and a 

numerical value was assigned for each data point, according to code label.  

 

At this stage, due to concerns about the reliability and validity of the modified 

electronic version of the questionnaire, and due to incomplete responses, the data from 

the internet survey was excluded from the data analysis.   

 

Descriptive statistics and frequencies were obtained using SPSS Version 17 to analyse 

participant responses from each question   

 

Case Study data were analysed with QTR NVivo, Version 8, a software package which 

codes into themes and calculates individual participant input as a percentage of the 

overall theme output. It also calculates the percentage each theme contributes to the 

overall qualitative comment. 

 

The recorded interviews were transcribed and the data categorised into themes which 

emerged from the interviews. 

 

Analysis of data from questionnaires was carried out to identify common factors evident 

from a comparison with the data collated from personal histories.  

 

A final observational analysis of the three triangulation methods was carried out to 

discover where each part of the research resonated, or was discordant, with other 

aspects of the research.  However, in the data analysis, relationships between variables 

are described but no statistics-based correlation or causation attributed by the 
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researcher.  As pointed out by Wu (2007), confounding variables have not been 

controlled for in this study. 

 

3.7 Chapter 3 Summary 

Chapter 3 outlines the research methodology as follows:  

 

• The twin methodologies of survey and case study were implemented to fit a 

specific mixed methods research design to gather data that would allow an 

exploratory and descriptive baseline study to be undertaken to lay the 

groundwork for further research in the area.  Triangulation of data was 

undertaken to strengthen the findings.  Research was carried out under the 

ethical guidelines of the University of Western Australia and legislation 

protecting the rights of human research participants; 

• the process of developing and piloting the research instruments was described.  

A rationale of each question, as raised in the literature was provided for the 

student version of the survey questionnaire, questions being dealt with in groups 

of questions, rather than singly; 

• a rationale was provided for the questions 1-11 in Section A relating to students' 

age, gender, hand dominance, occupation, highest level of education, 

geographical location, age of first piano practice/ performance experience, and 

length of participation in years as well as for participation in aerobic exercise; 

• a rationale was provided for the questions 12-28 in Section B relating to 

students' frequency, duration and intensity of practice/performance (including 

repetitive finger-strengthening exercises and periodization), computer keyboard 

use, and repertoire as it contributes to intensity of practice/performance; 
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• a rationale was provided for the questions 29-69 in Section C relating to 

students' away-from-the-keyboard practice, posture-correction, pain and playing 

through pain, physical injury attributed to practice/performance, choice and 

efficacy of any health professional or alternative therapist, or any physical 

awareness/ conditioning or self-medication accessed in the diagnosis and 

treatment of PRMD.  Rationale for warm-up/cool-down at the piano, and 

external factors contributing to extended practice sessions was also provided in 

this section; 

• through Questions 1-63, Sections A to C, the teacher survey was developed by 

modifying the student version so that teachers might provide answers to 

questions about teacher perceptions of their students' experiences with PRMD, 

to discover the extent of teacher knowledge and personal experience of PRMD, 

its prevalence, diagnosis and treatment; 

• from Questions 64-80, the questionnaire administered to teachers included 

additional questions about their willingness to learn more about and to 

incorporate into their teaching program relevant practices to enhance student 

awareness concerning PRMD.  For this section, the researcher utilised personal 

knowledge of best practice in jazz piano teaching to formulate the questions of 

pedagogy; 

• an internet survey was developed to attract participants who could not be present 

at timetabled and advertised classes or who preferred this form of participation.  

The necessity to greatly modify the survey questions to make them fit the 

internet format, and the subsequent failure by almost all students to fully 

complete, rendered these results unreliable and they were subsequently 

excluded; 
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• development of the Student and Teacher Case Study Questions followed the 

core issues of the Student and Teacher Survey Questionnaires, and comprised 8 

multi-part questions; 

• a description of the participant recruitment process followed, showing how 

students and teachers were selected and questionnaires mailed or emailed, how 

colleagues and music school heads of department were contacted and invited to 

participate either in group or individual situations to complete questionnaires 

and how travel overseas allowed the collection of data internationally, the 

researcher visiting music schools and conducting invited classes and advertised 

seminars to allow further completion of questionnaires; 

• the procedure for the Case Study was described, including how interviewees 

were personally selected and invited to respond to the case study questions in 

recorded telephone interviews conducted by the researcher; 

• a description was provided of how the questionnaire and case study data were 

gathered, by questionnaire completion and recorded telephone interviews and 

then how the data were analysed using the SPSS Version 17 statistical package 

to provide descriptives and frequencies of the questionnaire data, and using QTR 

NVivo Version 8 to code themes for the case study responses. 

 

Results of the data analysis are reported in Chapter 4 (Students), Chapter 5 (Teachers) 

and Chapter 6 (Case Studies).  A comparative analysis to provide triangulation of the 

three reporting methods (2 survey questionnaires and the case studies), in the light of 

the PRMD literature, is undertaken in Chapter 7.  A discussion of the findings of this 

research follows in Chapter 8. 
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CHAPTER 4 
 

RESULTS - STUDENT SURVEY 
 

4 Rationale for the manner of presentation of student questionnaire results 

Surveys from 160 tertiary jazz piano students from Australia and the USA as 

participants were analysed.  However not all respondents answered all the questions 

asked.  Results were initially analysed with Australia and the USA results reported 

separately.  However it was considered that inclusive data would be more meaningful in 

its application across the sector, so it was decided to combine the research from all 

participants and to report results across the entire cohort.  The data were considered 

more meaningful in a combined form because of the importance of the USA as the 

home of jazz as an art form and because it is the hub of Performing Arts Medicine.  The 

incorporation of the USA perspective brought a more global perspective to the research. 

 

The SPSS data analysis showing relative descriptives and frequencies gathered from 

student questionnaires follows.   

 

It was the original intention to provide a more in-depth statistical analysis but the 

number of variables compared to the population sample would not allow a statistically 

supported claim to relationships between individual factors as too many confounding 

variables would preclude isolating the effect of any one variable.  Also there were 

violations of the assumptions of random sampling and homogeneity of variance.  This 

decision was based on expert advice from statistical scientists in the field of medicine.  

The research therefore remains descriptive of the accrued data and forms an exploratory 

study as a basis for further research. 
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The results are not reported here in the order in which the questions were presented in 

the questionnaire but as they address the guiding questions supporting the research 

question.   

 

The student results data are presented in greater detail in tables found in Appendix 4.  

Questions regarding the participant's own experience with pain and suffering attributed 

to practice/performance were not asked until Questions 36-38, and questions regarding 

their experiences of physical injury attributed to practice/performance were not asked 

until Question 39.  However the findings are reported first in the chapter so that the 

guiding research questions may be answered in the order in which they were asked. 

 

When prevalence rates of several sub-groups are to be compared, since each sub-group 

forms a different percentage of the whole group, comparisons between groups based on 

whole group percentages become meaningless.  Therefore where comparisons of several 

sub-groups are made, the difference is calculated between expected PRMD prevalence 

rate (that group's percentage of the whole group of 160 students) and actual PRMD 

prevalence rate (that group's percentage of the injured group of 66 students).  

 

Out of a reporting group of 160 respondents, 54 report suffering injury which they 

attribute to practice/performance (Questions 39 & 40).  Although not all who report 

injury due to practice also report injury due to performance, all who report performance 

injury also report practice injury.  Therefore both sets of results are combined here.   

 

A further group of 12 participants report that they do not suffer injury due to 

practice/performance (Question 39), but report symptoms without considering them 

sufficiently severe to be reported as injuries (Q40). Their number is included in the 
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PRMD indicator and therefore the total number of students identifying injuries due to 

practice/performance is 66/160, or 41.2%, rounded to 41%.   

 

Where prevalence rates of only two sub-groups are compared, the difference is 

calculated between the expected PRMD prevalence rate in any population of jazz 

pianists (41%) and the actual PRMD prevalence rate reported by each sub-group.   

 
4.1 Guiding Question 1: What are the key factors contributing to a breakdown 

in performers' health among jazz pianists? 
 

4.1.1 Questions 36-38    Pain, playing through pain, and PRMD 
 

Table A4.6.1.1 in Appendix 4 shows the extent to which students continue to play 

through pain. 

 

A majority of participants' responses (63.4%) show they do experience pain while 

engaged in music practice, pain they would attribute to that practice.  However only a 

minority (33.3%) report experiencing pain during music performance, the cause of 

which they are prepared to attribute to that performance.  Fewer participants continue to 

play through pain during practice (48.9%) than during performance (60.7%), a finding 

that is not surprising.   

 

Of the 74 students playing through pain, 39/160 (52.7%) also report injury.  The injury 

rate for those continuing to play through pain is 11.7% higher than the expected PRMD 

level of 41%, while the injury rate of those who do not continue to play through pain 

(47.3%), is only 6.3% above the expected level, showing playing through pain could be 

a higher risk factor in PRMD. 
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These findings are consistent with various studies which have shown a correlation 

between playing through pain and PRMD (Ong, 1992; Ranelli, Straker, & Smith,2008; 

Sorgatz, 2002; White, 2003).  A statement by White (2003) points out what is 

commonly known but too seldom acknowledged that pain is the warning signal that the 

body is distressed, so to continue playing is counterproductive. 

 

Ong (1992) in his benchmark study on pianists found a correlation between playing 

through pain and PRMD.  Although Britsch (2005) discovered that very few of the 

students involved in her research project involving young musicians consider it 

necessary to play through pain, playing through pain was shown by Bragge, 

Bialocerkowski, and McKeeken (2006) to be a common tendency.   

 

Their study revealed that most did so in order that those around them would not become 

aware of their pain, so they push through the pain to maintain their place and therefore 

remain employed, hence the term "culture of silence."  The group of students I surveyed 

would have similar concerns, not necessarily to hold their place in the musical 

workforce, although this would apply to some, but to remain in an extremely 

Figure 4  Playing through pain and PRMD
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competitive course of study with high expectations on the part of students and teachers 

alike and with a very low acceptance rate compared to the large number of applicants. 

The questionnaire does not ask students about how comfortable they feel talking about 

PRMD issues with others, which might have afforded valuable data, although they are 

asked about discussing PRMD with teachers as one of the questions in the case study.   

 

Many students report playing through low, medium and high pain levels for varying 

amounts of time.  Some report playing through low pain for 5-10 minutes at practice 

(27%), some to the session end (33.8%), and at performance some students will play for 

10-30 minutes with low pain (4.9%), while the majority of students (87.1%) will play 

with low pain through to the end of the performance session. 

 

Fewer students continue to play whilst experiencing medium pain.  While 30.8% of 

students will continue to play for 3-5 minutes at practice in medium pain, 26.0% will 

continue to play whilst experiencing medium pain to the session end.  In performance 

20.0% of students will play in medium pain for 10-30 minutes and 73.3% will continue 

to play with pain to the session end. 

 

In high pain, 57.5% of students will continue to play for 1-2 minutes during practice and 

30.0% will continue to practise for 3-5 minutes through high pain.  In performance, 

eight students (17%) report continuing to perform through high pain for 10-30 minutes.  

Of most concern are the 24 students (51.1%) who continue to perform to the end of the 

performance whilst suffering a high level of pain. 

 

Although few students accept the belief that it is necessary to play through pain, as 

indicated by Britsch (2005), clearly many do so.  It is very difficult to refuse to play 
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through pain in performance, but playing through pain in practice involves more choice 

on the part of the individual.  In the field of PRMD research, both topics, pain and 

playing through pain and its consequences, and the tendency not to talk about pain 

among one's peers and teachers, are areas of ongoing concern for researchers and 

clinicians such as Bragge, Bialocerkowski, and McKeeken (2006) and Paull and 

Harrison (1999) and as expressed by Stouffville Musicians' Injuries Clinic (2008). 

 

4.1.2 Questions 39 & 40    Physical injury attributed to practice/performance as 
 the defining characteristic of PRMD 
 
Out of a reporting group of 160 respondents, 54 report suffering injury which they 

attribute to practice/performance.  Although not all who report injury due to practice 

also report injury due to performance, all who report performance injury also report 

practice injury.  Therefore both sets of results are presented together here.   

 

A further group of 12 participants report that they do not suffer injury due to 

practice/performance, but report symptoms without considering them sufficiently severe 

to be reported as injuries.  Their number is included in the PRMD indicator and 

therefore the total number of students identifying injuries due to practice/performance is 

66/160, or 41.2%, rounded to 41%.   

 

It was decided to use symptoms of injury, chosen from a list of symptoms provided in 

Questions 39- 40 of the questionnaire to denote "physical injury attributed to 

practice/performance."  The symptoms provided in checkboxes include chronic pain, 

aching spasms, weakness, fatigue, tenderness, swelling, inflammation, soreness, 

tingling, tightness, stiffness, rigidity, numbness, and tremors.  "Physical injury" was 

accepted as the more cautious indicator of PRMD, rather than non-specific pain 

reported in Question 36-38.  It was asked whether symptoms were diagnosed by a 
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health professional, alternative therapist or others, including self, but they were 

categorised as injuries regardless of the response to this question.   

 

Although a higher number of participants 97/160 (63.4%) did report non-specific pain 

attributed to practice/performance at Questions 36-38, non-specific pain was not 

considered a reliable enough indicator of PRMD.  Since no measure of pain was 

established in the questionnaire the more identifiable factor of actual symptoms of 

physical injury was used as the PRMD indicator, since pain could be seen as a symptom 

of potential PRMD, rather than PRMD itself.   

 

4.1.3 Questions 40-43   Symptoms and affected body parts reported by students 
 as indicators of PRMD 
 
4.1.3.1 Body parts ranked by students as affected by PRMD. 

Table A4.1.2 in Appendix 4 shows symptoms and affected body parts reported by 

students as indicators of PRMD. 

 

When examining the anatomical location of PRMD, findings differ between researchers.  

For example, Williamon and Thompson (2006) find that keyboard players report most 

frequently PRMD injury in the following order: neck, shoulders, back, arms/elbows, 

wrists, fingers and hips/legs.   

 

Bystrom and Kilbom (1990) identify the forearm as the site of potential problems.  

However many writers anticipate wrist problems (Chong, Lynden, Harvey and Peebles, 

1989; Chong & Chesky, 2001; Chung, Ryu, Ohnishi, Rowen, and Headrich, 1992) or 

hand problems (Amadio, 2004; Chong & Chesky, 2001; Edgell, 2003; Tubiana, 2003c).  

Yet others have discovered less wrist injury than expected among keyboard players 

(Gohl, Clayton, Strickland, Bufford, Halle & Greathouse, 2006). 
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Contrary to some Australian research (Edgell, 2003), it is not the hands, but the forearm 

which ranks first and the wrist ranks only sixth among the anatomical locations reported 

by students as being affected by PRMD.  The fingers (11%) are very low on the list of 

anatomical locations of injury reported by the students in the current study.   

 

Below are my findings of six anatomical locations and their corresponding main 

symptoms as experienced by jazz pianists, ranked in order of prevalence. 

 

Note: Figures exceed 100% because many students report more than one symptom. 

 

1.  Forearm – cumulative % = 84.7%  Most suffered fatigue (20.2%) 

2.  Neck– cumulative % = 64.2%  Most suffered soreness (11.7%) 

3.  Shoulder – cumulative % = 44.0% Most suffered stiffness (8.9%) 

4.  Hand – cumulative % = 35.1%  Most suffered fatigue (8%) 

5.  Triceps – cumulative % =32.6%  Most suffered fatigue (7.5%) 

6.  Wrist  – cumulative % =30.7%  Most suffered chronic pain (7.5%) 

 

These results indicate that the primary anatomical locations of PRMD in jazz pianists 

differ from the general population of keyboard players as previously reported by 

Williamon and Thompson (2006, p. 417).  This is discussed on Page 22, this study. 

 

Student comments on PRMD symptoms (see Table A4.6.1 in Appendix 4.7) are as 

follows: 

   I struggle to practice efficiently or effectively due to hand/wrist injuries in 
   both hands (S4, Table A4.6.1:A4.6.1.3). 
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   My practice schedule is seriously impaired by my wrist and hand problems
    (S21, Table A4.6.1:A4.6.1.4).  
 
   Practice is hard as no treatment has been able to give me any real relief 
   from hand/wrist symptoms (S36, Table A4.6.1:A4.6.1.3)   
 
   I find it difficult to stick to a regular practice schedule because of swelling/ 
   inflammation of hands/fingers (S53, Table A4.6.1:A4.6.1.3). 
 
   There is no more I can do to ensure a more regular practice schedule due 
   to wrist/hand issues (S70, Table A4.6.1:A4.6.1.3).   
 
 I continue to suffer from hand and wrist and occasionally forearm 
 problems which impede practice (S101, Table A4.6.1:A4.6.1.4).  

 

These comments on body part affected by PRMD rank second only to repertoire as the 

most common topic for students to raise when asked for further comment.   

 

4.1.3.2  Symptoms of PRMD may vary with amount of time spent playing 

Some participants report that the interval between bouts of PRMD varies with the 

amount of time they spend playing.  Those in the sample who report varying bouts 

according to time spent playing (in respect to body part injured) are as follows: Wrist, 

12.2%; Lower Back 9.8%; Middle Back 8.9%; Neck 9.8%; Forearm 6.1%; Shoulder 

6.1.%; Hands 5.6%; Fingers 5.6%; and Other (foot) 0.9%. 

 

At least one student comment supports the relationship between playing time and 

PRMD: 

 

"(Injury occurs) Only after playing for a long time" (S43, Table A4.6.1: A4.6.1.3), a 

statement which resonates with other studies claiming this correlation. 

 

This student's comments support a relationship between playing time and PRMD as 

identified by Buckley & Manchester (2006), even though such a relationship was not 
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found to be substantiated when assessing the experiences of the entire cohort in the 

current study. 

 

4.1.3.3 Symptoms of PRMD may be continuous 

Those reporting continuous experience of PRMD (in respect to body part injured) are as 

follows: Wrist, 2.3%; Middle Back 1.4%; Neck 1.9%; Forearm 2.3%; Shoulder 2.8%; 

Hands 3.7%; Fingers 3.7%; and Other (foot/ankle) 0.4%. 

 

One student comments on chronic pain related to the level of practice.   

 

All injuries are chronic and completely related to level of practice.  If practice 
increases, so does intensity of injury.  All are manageable (S8, Table A4.6.1: 
A4.6.1.1)   
 

These appear to be contradictory statements unless one considers that the student may 

mean the pain is always present but the severity increases with the level of practice:  

whether frequency, duration, intensity or all three is not stated.  The comment that all 

are manageable may reflect a general attitude to PRMD among students that pain and 

injury is the result of overuse, and therefore considered manageable by the individual 

concerned or it could indicate that pain/injury can always be evoked after a certain 

threshold of time has been exceeded. 

 

4.1.3.4 Symptoms ranked by students as indicators of PRMD 

Below are the three highest ranked symptoms of PRMD experienced by jazz pianists 

and the corresponding anatomical locations where the symptoms mostly occur. 

 

Note: Statistical totals exceed 100% because many students report more than one 

symptom. 
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1.  Fatigue– cumulative % = 60.9%  Mostly in the forearm (20.2%) 

2.  Soreness– cumulative % = 49.5%  Mostly in the forearm (16.8%) 

3.  Chronic Pain -cumulative % = 49.2% Mostly in the neck (8.0%) 

 

4.1.4 Questions 44 & 45   Level of disability reported by students as a result of 
 PRMD 
 

Table A4.1.4 in Appendix 4 shows the number of cases reported by participants as 

being disabling and their perceived level of disability as a result of PRMD. 

 

The student questionnaire includes four categories of disability: (1) Disabling - making 

it impossible to continue playing; (2) Severe - severely restricts the ability to play; (3) 

Moderate - moderately restricts the ability to play; and (4) Slight - slightly restricts the 

ability to play.  The table shows that of the 160 participants surveyed, five (3.1%) report 

disabling symptoms, 28 report severe symptoms, 62 have moderate symptoms and 190 

report having slight symptoms.  As this question was asked with regard to the body part 

affected, students were able to report disability in more than one body part.  Therefore 

the results reflect the number of body parts rather than the number of students at each 

level of disability.  The five body parts involved at the highest level of disability are 

wrist, lower back, middle back, forearm, and fingers. 

 

Our findings are consistent with the findings of Dawson (2007), who found in his study 

that only four of a group of 178 musicians - 75% of whom played strings and keyboard 

- failed to return to their previous level of playing after suffering PRMD.  In the current 

research project, only five of the group of 160 report their injury as disabling to the 

extent of making it impossible to continue playing.  However this degree of suffering is 
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obviously time-limited as the five participants who report their injury as disabling also 

report the length of time in days that they were disabled.  The minimum time period was 

six days and the maximum was 365 days.  This accords with the findings of Schuele and 

Lederman (2004), who state the following: "Overall, many of the medical problems 

encountered in instrumental musicians seem to have a good outcome and rarely lead to 

long-term disability with the exception of focal dystonia" (p. 123). 

 

4.2 Guiding Question 2: What is the prevalence of PRMD among jazz pianists? 

As reported above, the prevalence rate of PRMD among jazz pianists, according to our 

study is 66/160, or 41% (see page 71 of this study for a detailed explanation).   

 
If I were to set expectations of PRMD according to past studies conducted on 

musicians, I would find a variety of findings about the prevalence of PRMD among 

musicians in general.  Some examples are: 10-20% among tertiary students (Fry, 1988); 

19% among tertiary music students (Brandfonbrener,1990); 25.8% among tertiary 

music students (Shields & Dockrell, 2000); 30% among primary and secondary music 

students (Ranelli, Straker & Smith, 2008); 56% among professional musicians (James, 

2000); and 76% among professional orchestra musicians (Fishbein, Middlestadt, Ottati, 

Straus, and Ellis, 1988). 

 

Our findings that 41% of jazz pianists experience PRMD remains a tentative figure as it 

could be over-reported, since many of the surveys completed were supervised during 

workshops, where it could be expected that those attending might have a specific 

interest, and were probably currently experiencing PRMD.  However the reverse could 

also be claimed, and the figure of 41% of jazz pianists suffering PRMD may be under-

reported because students in timetabled classes could be unwilling to disclose their 
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PRMD symptoms because of perceived risk factors, not to mention confounding 

variables which would have to be identified and taken into consideration.   

 

It is not only difficult to predict the prevalence of PRMD among jazz pianists based on 

the findings of the studies involving musicians in general as demonstrated above, but 

also difficult when basing expectations on studies involving pianists as a group.  Some 

examples of studies involving pianists are as follows: 33% among keyboard players in 

general (Morse, Ro, Cherniack, & Pelletier, 2000); 52% among tertiary piano students 

(Ong, 1992); 77% among female Japanese classical pianists (Furuya, Nakahara, Aoki, 

& Kinoshita, 2006); and 93% among tertiary piano students (Blackie, Stone, & Tiernan, 

1999).  Since very few studies have been conducted to determine the prevalence of 

PRMD among pianists as a whole, and none to discover the prevalence of PRMD, 

setting up a baseline for comparison by recourse to similar studies is not possible.  No 

similar studies have been conducted using a similar sample size, with similar 

demographics and similar style of survey-based self-reporting.  Therefore accurate 

speculation is not possible. 

 

Expectations of PRMD are also subject to recognised modifiers.  As a result since the 

prevalence rates for PRMD vary markedly within and between the groups of musicians 

studied, the claim that keyboard players experience more PRMD than other musicians 

(Barton et al., 2008) is difficult to sustain.  In fact, although Bard, Sylvestre and 

Dussault (1984), studying long-term pianists, identify "an occupational entity which 

might be described as pianists' osteoarthropathy" (p. 154), this physiological change in 

the pianist's hand does not seem to lead to arthritis, even in those with a pre-disposition 

to it (Smahel and Klimova, 2004).  This reported correlation between PRMD and 

constant use would also moderate expectations of some PRMDs among pianists. 
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However the most relevant study to the current research was conducted by Chong and 

Chesky (2001) who studied 455 non-classical players, among whom were 27 jazz 

pianists.  Although theirs is a self-reported survey in response to an electronic 

questionnaire, solely answered on the Internet, a method proven flawed in the current 

study, nevertheless 22/27 (81.4%) jazz pianists reported experiencing PRMD.  This 

study is the closest available study to my study methodologically, although still vastly 

different in many ways, one being the electronic survey tool, and the second being the 

much smaller sample size. 

 

Without a more closely aligned point of comparison, Chong and Chesky's research 

nevertheless provides a study of PRMD prevalence among non-classical pianists, 

including jazz pianists as one of its components.  At least it gives some reason to expect 

a similarly elevated rate (81.4%) PRMD prevalence rate for jazz pianists in this study.   

 

The impact on the body of a heavy attack, often used by jazz pianists, is taken up by 

Chung, Ryu, Ohnishi, Rowen, and Headrich (1992), who conducted a wrist motion 

analysis of pianists, noting that the wrist is the site of extreme flexion in some music 

requiring heavy attack, thereby contributing to the prevalence of PRMD among players 

such as jazz pianists whose level of attack can be consistently heavy. 

 

Examining the studies cited in order to predict the accuracy or otherwise of the PRMD 

prevalence level discovered in the current study make it difficult to decide whether the 

current study has uncovered a higher or lower prevalence rate than other studies as the 

points of comparison (sample size, sample demographics, research tools and 

methodology) are so diverse as to make comparisons extremely tenuous.   
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It is a matter of interest that in comparing the PRMD indicator between Australia and 

USA, the prevalence rate was lower (32.6%) among the participants in the current study 

in the USA than those in Australia (49.5%). 

 

It may be a contributing factor that many of the tertiary jazz music courses in USA have 

long established units dedicated to teaching prevention, diagnosis and treatment of 

PRMD.  Barton and Feinberg (2008) attest to the efficacy of such a course. 

 
4.2.1. Question 1  Student age and the prevalence of PRMD 

Table A4.2.1 in Appendix 4 compares student age with the prevalence of PRMD. 

 

Following the 1988 study of orchestra musicians by Fishbein et al., research by Wristen, 

on discussing studies by other writers (1995), observes a high level of PRMD among 

adolescents.  Cayea and Manchester (1998), Brandfonbrener (2009) and Kreutz et al. 

(2008) also show that PRMD is not confined to professional musicians, but that music 

students also suffer PRMD.   

 

Discussion has ensued about whether PRMD is more prevalent among older or younger 

musicians.  Working with band members of varying ages, Rohwer (2008) reports a 

higher level of PRMD among older band members than those in the younger age group.  

Caldron et al. (1986) in their study also show that experienced musicians report a higher 

level of PRMD than the inexperienced. 

 

However, Horvath's discussion of the literature (2003), as well as the studies of Britsch 

(2005) and Dawson (2006), all question the claim that younger people suffer PRMD at a 

lower rate than older people.  In addition, in their recent research in Australia, Ranelli, 
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Straker and Smith (2008) surveyed primary and secondary aged children and young 

people and found a significant number of school music students (30%) experience 

PRMD, although younger students are less likely to report the disorder than older 

students. 

 

Brandt, 1993; Burkholder and Brandfonbrener (2004) enter the debate by declaring that 

youth is not a protective factor in PRMD, as more experienced players often pace their 

practice and performance more successfully than younger players.  Warrington, 

Winspur and Steinwede (2002) confirm from the hand therapy department of their 

London music clinic that there is a concerning prevalence of arm and hand pain in 

young musicians and music students, but not so much in the older age group.  Davies 

and Mangion (2002) find the same higher level of PRMD among musicians in the 

younger age group, but declare there is more prevalence of pain, but no greater degree 

of pain or severity of symptoms experienced by younger musicians.   

 

Furuya, Nakahara, Aoki and Kinoshita (2006), bring a new perspective to the debate in 

finding that among a group of Japanese elite female pianists, PRMD is not more 

prevalent in either younger or older, but is simply different in type.  Furuya et al. claim 

that the younger student group displays fingers/hands followed by forearms/shoulders, 

whereas the older cohort reports neck/trunk followed by forearms and hands/fingers 

symptoms.  I have not explored a relationship between prevalence attributed to age and 

the type of symptom experienced in the current study; however, some age-related 

factors do emerge from the sample of tertiary jazz pianists in my study. 

 

Almost half the students I surveyed are in the 15-20 years age group (48.6%).  There is 

a gradual decline in numbers with each age group (21-25 = 23.9%; 26-30 = 16.9%;      
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31-35 = 2.1%), until there is a small surge in those over 35 years of age (8.5%), 

accounted for by the number of mature-aged and post graduate students in the group. 

 

The prevalence of PRMD peaks in the 21-25 years age group, where PRMD occurs at a 

rate 3.4% higher than expected, followed closely by the 26-30 years group, whose 

prevalence rate is 2.8% higher than expected.  All other groups are lower than expected 

with those over 35 reporting 4.5% below expectation of PRMD, followed by the 15-20 

years age group, who report 1.6% below expectations and then the 31-35 years age 

group with a lower than expected PRMD prevalence rate of 0.6%. 

 

The prevalence of PRMD among older tertiary students accords with other research 

conducted among music tertiary students.   

 

  
 

As explained previously, the expected PRMD level is gauged by calculating the age 

group's percentage of the sample (their expected PRMD prevalence level) and deducting 

the achieved PRMD level (their actual PRMD prevalence level).  The result shows the 

Figure 4.1
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extent to which they are either above (a plus result) or below (a minus result) the 

expected PRMD prevalence level for that group. 

 

4.2.2. Question 2  Student gender and the prevalence of PRMD 

Table A4.2.2 in Appendix 4 shows student gender and the prevalence of PRMD. 

 

Within this group, males report PRMD at a much higher rate than females.  Males, who 

comprise 54.2% of the participant group, have a 50% prevalence rate of PRMD which is 

9.0% above the expected level of 41%, while females, who comprise 45.8% of the 

participant group, have a prevalence rate of PRMD of 31.5%, a figure which is 9.5% 

below their expected level of PRMD. 

 

 
 

This finding for tertiary jazz pianists is discordant with those who indicate a greater 

prevalence of PRMD among females (Arons, 2006; Brown, 2004; Burkenholder & 

Bronfenbrener, 2004; Chieboun & Berenson, 1989; Chong & Chesky, 2001; Deahl & 

Wristen, 2003; Lim & Altenmüller, 2003; Sakai, Liu, Su, Bishop & An, 2006; Wristen, 

1995; Yoshimura, Paul, Aerts & Chesky, 2006). 

Figure 4.2  Gender and PRMD
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These results do not support the work of those who claim no gender differences in the 

prevalence of PRMD (Shields & Dockrell, 2000; Smahel & Klimova, 2004), since in 

our study it seems that female jazz pianists suffer less PRMD than males. 

 

If, as the literature suggests, it is possible that males suffer more injuries than they 

report (discussed by Wristen, 1995), this would only reduce the actual female 

prevalence rate further.  Since there is evidence in the literature supporting the theory 

that females experience more PRMD than males, I can only conclude that this is clearly 

not the case among the jazz pianists in our sample.   

 

4.2.3 Question 3  Student hand Dominance and the prevalence of PRMD 
 

Table A4.2.3 in Appendix 4 shows student hand dominance and the prevalence of 

PRMD. 

 

Hand dominance of the participant group follows normal population levels, with 86.9% 

right dominant and 13.1% left dominant, whereas the prevalence of PRMD does not 

greatly differ between those who are right dominant (41%, as expected), and those who 

are left dominant (42.8% prevalence, 1.8% higher than expected) in our sample.  

However left-dominant participants do suffer PRMD at a slightly higher level.  This is a 

different result from the findings of Ong (1992) and as reported on by Wristen, (1995), 

who suggest that the dominant hand may tend to succumb to PRMD more readily than 

the non-dominant hand. 

 

4.2.4 Questions 4 & 5  Student highest level of education and occupation and the 
 prevalence of PRMD 
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4.2.4.1 Education level and PRMD. 

Table A4.2.4 in Appendix 4 shows student highest level of education and occupation 

and the prevalence of PRMD. 

 
 

Most of the participants (88.7%) report either studying or holding a bachelor of music 

degree.  PRMD prevalence (41.5%) is higher than expected by 0.5% among this group. 

The rest of the group (11.3%) comprise post graduate students.  They report a PRMD 

rate which is lower than expectations by 2.1%.  Contrary to some claims (Caldron et al., 

1986), and in accord with others (Brandt, 1993; Burkholder and Brandfonbrener, 2004; 

Warrington, Winspur & Stanwede, 2002) the data support a lower prevalence of PRMD 

among the more experienced students.  Our findings appear contrary to some of the age-

related data and yet are internally consistent, as those in Bachelor programs would fit 

the age group most experiencing PRMD, those from 21-30 years. 

  

Figure 4.3  Education Level and PRMD
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4.2.4.2 Occupation and PRMD 

When considering the occupation of those students also working as pianists, one third 

(34.4%) combine study with work as a professional musician.  These students have a 

lower than expected PRMD prevalence rate by 2.6%.  Only 6 out of the group (3.8%) 

also teach music.  Those who also teach music report a 0.7% higher than expected 

prevalence rate of PRMD. 

 

Figure 4.4 below shows the comparative prevalence of PRMD among those who report 

a secondary occupation as music teachers and those who are solely professional 

musicians. 

 

 

Brandfonbrener, Amadio & Kalish (2004) advise researchers to be aware of second 

career choices when evaluating the cause of participant PRMD.  This may have to 

extend to previous career choices.  As one student comments: "My back and shoulder 

injury did not occur from playing music.  It occurred from having worked at 

Woolworths and the lower back has been injured most of my life" (S14, Table 

A4.6.1:A4.6.1.5). 

 

Figure 4.4  Occupation and PRMD
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There is certainly scope for further research into secondary and past career choices as a 

result of these findings. 

 

4.2.5 Question 6  Student state of residence and the prevalence of PRMD 

Table A4.2.5 in Appendix 4 shows student state of residence and the prevalence of 

PRMD. 

 
The descriptive statistics on state of residence show there is a disproportionate number 

of student participants from Western Australia (27.5%) as this is the researcher's home 

state and participants could be more easily accessed.  Similarly, New York State (15%), 

which was the focal point of travel in USA, also provides a majority of the USA 

participants.  The participant sample is very small in some states and this would rule out 

further state-based analysis and negate relationship claims.  However it is notable that 

the PRMD level of participants in the three states with a sample size of 10 or more, 

namely Western Australia (47.7%), New South Wales (47.6%) and New York State 

(41.6%), all fall fairly close to the group norm of 41% prevalence of PRMD.   

 

As shown in Figure 4.5 below, Western Australia reports 4.3% over the expected 

PRMD prevalence rate and New South Wales 2.5% over the expected PRMD 

prevalence rate, while at the other end of the spectrum, states reporting least prevalence 

are Texas at 3.1% below the expected prevalence rate and Pennsylvania, 2.5% below 

the expected prevalence rate.  
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Because of widely varying sample sizes of students' state of residence, no significance 

can be attached to a student's state of residence and PRMD prevalence. 

 

4.2.6 Question  7 Age of student first regular piano practice schedule and the 
 prevalence of  PRMD 
 
Table A4.2.6 in Appendix 4 shows the age of the students' first practice experience and 

the prevalence of PRMD. 

 

Student first practice experiences range from 4 to 14years, with the most common 

starting age being 6 years (22.5%).   

 

No patterns emerge from the data.  Those who started practice at six years of age report 

a PRMD prevalence rate of 38.8%, which is lower than the expected level for their 

group.  This group has a 1.3% below the expected per capita prevalence level, and this 
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Figure 4.5  State of residence and PRMD
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is not the highest prevalence rate of the entire cohort as might be anticipated if starting 

age were a factor in PRMD. 

 

It is useful to report the highest and lowest prevalence figures simply to indicate the 

lack of a meaningful pattern.  Those in the group who started practising at the age of 10 

years have a 4.4% higher than expected level of PRMD; those who started practising at 

the age of 7 years have a PRMD rate 3.4% higher than expected.  At the same time 

those who started practising at 8 years have a 4.8% lower than expected PRMD rate and 

those who started practising at age 4 have a 2.1% lower than expected rate of PRMD 

per capita.  It seems, when considering at what age to start a child in piano classes to 

avoid PRMD, it is apparently of no consequence, although those starting at the age of 

10 years stand out as reporting the highest level of PRMD in later years according to the 

current study. 

 
It can be seen from Table A4.2.6 that in each age group, small sample sizes make it 

difficult to draw any conclusions with respect to a relationship between age of starting 

piano playing and PRMD.  Therefore my study accords with De Smet, Ghyselen, and 

Lysens (1998) who find that no such relationship exists.  However whether there is a 

connection between age of starting practice/performance and PRMD is not conclusive 

from the results of the current study. 

 

4.2.7 Question 8  Years of student engagement in a regular piano practice 
 schedule and the prevalence of PRMD 
 

Table A4.2.7 in Appendix 4 shows the years of student engagement in a regular practice 

schedule and the prevalence of PRMD. 
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No patterns emerge from the data.  It can only be reported that for the highest and 

lowest figures, those engaged in a regular practice schedule for 22 years report a 3.1% 

higher than expected PRMD rate, and those engaged in a regular practice schedule for 

10 years report a 3.0% higher than expected PRMD rate. At the same time those having 

a regular practice schedule for 15 years have a 4.0% lower PRMD rate than expected, 

while those with 21 years of practice schedule have 2.5% lower than expected rate of 

PRMD.  There is absolutely no connection between the years of a regular practice 

schedule and PRMD. 

 
Therefore no relationship between years of regular practice and PRMD prevalence can 

be established from our data. 

 
4.2.8 Question  9 Age of student first regular piano performance schedule and 
 the prevalence of PRMD 
 

Table A4.2.8 in Appendix 4 shows student age of students' first performance experience 

and the prevalence of PRMD. 

 

First performance age ranged from 3 to 24 years, with a most reported age of first 

performance of 8 years (13.1%).  The second most common first performance age was 

14 years (12.5%). 

 

Once again, as shown in Table A4.2.8 in Appendix 4, individual group sample sizes 

make it difficult to draw any conclusions with respect to a relationship between age of 

first performance and PRMD.  Reporting on highest and lowest figures, the table 

indicates that the students starting performance at age 6 have the highest percentage of 

PRMD, reporting 5.5% above the expected level.  Those whose first performance was at 

13 years of age report a 3.8% higher than expected level of PRMD.  These prevalence 
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levels are so close considering the age variance, no relationship between years of 

regular performance schedule and PRMD prevalence can be established from our data. 

 

Similarly students starting performance at age 8 years have the lowest percentage of 

PRMD, reporting 7.0% below the expected level.  Those whose first performance was at 

14 years of age report a 3.4% lower than expected level of PRMD.  Once again this 

shows a lower PRMD prevalence level for those beginning performance at a much 

younger age. 

 

Therefore no significant relationship between age of first performance and prevalence 

of PRMD can be concluded from this data.  

 

4.2.9 Question 10  Years of student engagement in a regular performance 
 schedule and the prevalence of PRMD 
 
Table A4.2.9 in Appendix 4 shows years of student engagement in a regular piano 

performance schedule and the prevalence of PRMD. 

 

No patterns emerge from the data.  For example, those engaged in a regular 

performance schedule for 2 years report a 3.6% higher than expected PRMD rate, and 

those engaged in a regular performance schedule for 30 years report a 2.1% higher than 

expected PRMD rate.  Those engaged in a regular performance schedule for 4 years, 

11years, and 25 years all have a 1.7% higher than expected PRMD level. 

 

At the same time those having a regular performance schedule for 8 years have a 3.8% 

lower PRMD rate than expected, while those with 9 years of performance schedule have 

2.0% lower than expected rate of PRMD.  The remainder vary only slightly from their 

expected PRMD rate. 
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Therefore there does not seem to be any relationship between years of regular 

performance and PRMD prevalence in our sample. 

 

4.2.10  Question 11  Student participation in aerobic exercise and the prevalence 
 of PRMD 
 

Table A4.2.10 in Appendix 4 shows student participation in aerobic exercise and the 

prevalence of PRMD. 

 

The question regarding aerobic exercise as a preventative for PRMD as suggested by 

Wristen (1996) and by Lewis (2007) and others, is shown both in the survey and the 

case study reports as a belief shared by many students and teachers. 

 

Aerobics is defined as "vigorous exercises designed to increase the body's oxygen intake 

and improve physical fitness".  Aerobic is defined as "of, or relating to, aerobics" (The 

Australian Oxford Dictionary, 1999, p.19).  It is generally considered that in order to 

increase oxygen intake, the exercise should be carried out at a level to significantly raise 

the participant's pulse rate. 

 

The term Cardio is used here by participants, as a short form for "cardio-vascular 

exercise," presumably to describe one, or a combination of, unspecified aerobic 

exercises. 

 

A high level of respondents regularly participate in physical aerobic exercise with 

70.1% reporting regular participation, 16.2% reporting occasional participation and 

13.6% who do not participate at all.   
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4.2.10.1 Type of aerobic exercise and PRMD 

Table A4.2.10 in Appendix 4 shows the type of exercise undertaken. 

 

Walking is the most reported type of exercise for students (23.1%), followed by gym 

attendance (18.8%) then running (15.1%).  The sample sizes for each individual activity 

allow for the data to be descriptive only.  It is observed that those walking for exercise 

experience PRMD at 6.9% higher than expected.  Also squash players have a 3.7% 

higher than expected level of PRMD, and those who run for exercise have a higher than 

expected PRMD rate of 2.2%.  Those who have the least expectation of suffering 

PRMD are those who participate in jogging (3.1% below expectation) and weight 

training to the extent of raising heart rate (3.0% below the expected level).  Strength 

training, on the other hand, may or may not raise the heart rate, depending on the 

participant.  No distinction between the two was made in the questionnaire.  All other 

types of aerobic exercise, except one, "loading equipment," which was excluded as an 

outlier, fall below the expected level of PRMD according to their whole group 

percentage level.  Overall, those who engage in aerobic exercise in our sample report a 

prevalence rate of PRMD below expected levels. 

 

4.2.10.2 Frequency and duration of aerobic exercise sessions in the group 

The spread of the reported responses indicate that 60.4% of participants exercise from 1 

to 3 (Mean 2.7; SD 2.02) times per week with sessions lasting from 30mins to 1½ hours 

each.  Twenty six participants exercise for between 2 and 4 hours or more at each 

session. The 6 participants who exercise for 3 or more hours per session are presumed to 

be engaged in organised sporting matches or sessions.  The spread of results includes a 

large number (45.1%) who exercise less than 3 hours per week.  One participant reports 

exercising for 14 hours a week, and one exercises for 17 hours a week, thus skewing the 
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results.  As outliers, these later scores were excluded from the statistical analysis. The 

resulting mean overall group exercise time was 3.77 (SD 2.47) hours per week.   

 

 

 

This exploratory data provide baseline information on the importance of aerobic 

exercise in the schedule of the jazz pianist and contribute valuable information for 

further research. 

 

4.3 Guiding Question 3: What are the frequency, duration and intensity of 
performance and practice sessions of jazz pianists and is there any 
correlation with PRMD?  

 
4.3.1 Frequency and duration of practice and PRMD 
 
4.3.1.1  Question 12  How often, for how long each session does the student  

 practice 
 

Table A4.3.1.1 in Appendix 4 shows frequency and duration of student practice sessions 

as the student perceives regular and peak times.   

 

Figure 4.6  Aerobic exercise and PRMD
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Students report practising on an average of 6.08 times per week for an average of 2.70 

hours per session, ranging from 2-24 hours per week, making an average of 15.99 hours 

in a regular, or normal week as perceived by the student as such.  In a peak week, 

however, students report practising on an average of 6.9 times per week for 3.19 hours 

per session, for a range of from 3-35 hours, thus practising an average of 22.8 hours in a 

peak week (as considered peak by the student). (See section 4.3.3 in this chapter for a 

data analysis report in respect to all keyboard activity and PRMD). 

 
4.3.1.2  Questions 13 & 14  Amount of student practice time the day before the 
  lesson and PRMD 
 

Table A4.3.1.2 in Appendix 4 shows the student reported hours of practice the day 

before their weekly lesson. 

 

This table shows that on the day before the student's lesson there is a significant 

increase on the average daily practice time. The reported mean is 3.61 hours (SD 1.40) 

compared to the average daily practice time of 2.28 hours.  The statistic is significant in 

showing that students tend to practice considerably longer the day before their weekly 

lesson, which could be a potential contributing factor to PRMD. 

 

4.3.1.3 Questions 16-21   Frequency and duration of practice/performance and 
 the prevalence of PRMD 
 

Table A4.3.1.3 in Appendix 4 shows the student frequency of practice/performance 

times per week and the prevalence of PRMD. 

 

To illustrate the lack of correlation between frequency and duration of practice time and 

PRMD in the current study, the highest and lowest group figures are reported here, more 

detail being displayed in Table A4.3.1.3 in Appendix 4.  Those with the lowest 
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percentage level below expectations are those practising/ performing 21 hours a week, 

reporting 6.3% below expected PRMD levels (no PRMD experienced).  Although 18 

hours is not the greatest number of hours of practice reported, students who 

practice/perform for 18 hours a week report a 4.7% higher than expected level of 

PRMD.  Those practising/ performing 17.5 hours per week have a PRMD level 3.3% 

below expectations.  Students who practise/perform for 12 hours per week report a 

PRMD level 4.2% higher than expected rate of PRMD. 

 

In accord with some writers (Aki and Yakut, 2003; De Smet, Ghyselen, & Lysens, 

1998), and contrary to others (Furuya, Nakahara, Aoki, and Kinoshita, 2006; Buckley 

and Manchester, 2006), I have not been able to establish a relationship between 

frequency and duration of practice/performance and PRMD among jazz pianists.  

Neither do I find that those who play more suffer less PRMD as claimed by Yoshimira 

et al. (2008). 

 

However at least one student comment would suggest a positive correlation exists.  The 

student states: "(Injury occurs) only after playing for long time" (S43, Table A4.6.1: 

A4.6.1.3). 

 

4.3.2 Question 25   Intensity of practice/performance and the prevalence of 
 PRMD 
 
4.3.2.1 Speed of practice/performance and PRMD 

Table A4.3.2.1 in Appendix 4 shows the percentage of student practice/performance 

time spent at high speed and the prevalence of PRMD. 

 

Those practising/performing for both 40% and 50% of the time at high speed each 

report 4.5% above the expected PRMD level. 
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Those practising/performing at high speed for 30% of the time report at 7.6% lower 

than expected PRMD levels.  Those practising/performing at high speed for 25% of the 

time report PRMD at 8.2% higher than the expected level.  At the same time those 

practising/performing at high speed for both 10% and 5% of the time at high speed each 

report 2.7% lower than expected levels of PRMD. 

 

This would suggest there is no significant relationship between speed of playing and the 

prevalence of PRMD in our sample. 

 

4.3.2.2 Volume of practice/performance and the prevalence of PRMD 

Table A4.3.2.2 in Appendix 4 shows the percentage of student practice/performance 

time spent at high volume and the prevalence of PRMD. 

 

Those practising/performing at high volume for 50% of the time report PRMD at 5.2% 

higher than the expected level.  Those practising/performing for 33% of the time at high 

volume report 3.2% above the expected PRMD level.  Those practising/performing for 

20% of the time at high volume report 2.7% lower than expected levels of PRMD.  At 

the same time those practising/performing at high volume for 10% of the time report 

4.6% lower than expected PRMD levels.   

 

This would suggest there is no significant relationship between volume of playing by 

jazz pianists and their prevalence of PRMD. 

 

4.3.2.3 Attack in practice/performance and the prevalence PRMD 

Table A4.3.2.3 in Appendix 4 shows the percentage of student practice/performance 

time spent with a heavy keyboard attack and the prevalence of PRMD. 
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Those practising/performing for 50% of the time with a heavy attack report 3.9% above 

the expected PRMD level, while those practising/performing with heavy attack for 33% 

of the time report PRMD at a 4.7% higher than expected level.  Those 

practising/performing for 30% of the time at heavy attack report 2.6% lower than the 

expected level of PRMD.  At the same time those practising/performing with heavy 

attack for 20% of the time report at 6.9% lower than expected PRMD level.   

As I have shown with speed and volume as potential PRMD factors, these results seems 

to indicate that there is no significant relationship between heavy attack of playing and 

the prevalence of PRMD.   

 

Therefore, in agreement with De Smet, Ghyselen, and Lysens (1998), and contrary to 

the findings of Furuya, Nakahara, Aoki, and Kinoshita (2006), I have found no 

relationship between intensity of practice/performance and PRMD.  This does not mean 

that no relationship exists.  Since there is no clear empirical measurement of what each 

level of speed, volume and attack comprises, the data collected relies on each 

participant's perception.  In addition, asking participants to estimate percentage of time 

spent at each level, invites inaccuracy.  The challenge for future research will be to 

overcome these methodological difficulties. 

 

4.3.2.4 Percentage of practice/performance time spent at each level of intensity 
 and PRMD 
 
Table A4.3.2.4 in Appendix 4 shows the mean percentage of student practice/ 

performance time spent at each level of intensity. 
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The profile of the jazz piano student shows that students across the cohort spend 42.1% 

of their practice/performance time at medium speed, 48.4% at medium volume, and 

46.1% at medium attack. 

 

Our data do not accord with others in the literature who claim a link between intensity 

of playing and prevalence of PRMD (Harding, Brandt, and Hillberry,1989; Ong,1992).   

 

Student comments about intensity of practice follow: 

Sometimes with performance, the gigs are all in a row, i.e. weekend and so the 
intensity of performance aspects are magnified (S9, Table A4.6.1: A4.6.1.2). 
 
Practice for performance and performance volume and attack vary (S43, Table 
A4.6.1: A4.6.1.2). 
 

The students offering comment on this aspect of their practice bring out the relevant 

point that there is no clear pattern to the rate of their practice/performance.  In fact 

average statistics in this respect are possibly meaningless.  However future research by 

others giving closer attention to individual cases would be of benefit to the jazz studies 

sector. 

 

4.3.3 Questions 22 & 23  Total keyboard use (including computer and midi  
 keyboard) and the prevalence PRMD 
 

Table A4.3.3.1 in Appendix 4 shows all keyboard use (including computer and midi 

keyboard) and the prevalence of PRMD. 

 

Those using a keyboard for 29.5 hours per week report the highest percentage above 

PRMD expectation level at 3.1% followed by those spending 29 hours per week in 

keyboard use who report a 3.0% higher than expected rate of PRMD. 
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Those with the greatest percentage of PRMD below expectations were those using 

keyboards for both 38 hours a week and for 55.5 hours a week (each 2.5% below the 

expected level). 

 

Therefore our data do not support a relationship between the individually stated total 

hours of keyboard use (either normal or peak) and PRMD. 

 

4.3.4 Questions 24-28  Repertoire as it affects intensity of practice and the 
 prevalence of PRMD. 
 

Table A4.3.4 in Appendix 4 shows repertoire practised and performed by category. 

 

The repertoire reported by students is consistent across the cohort.  No excessive study 

of pieces requiring high speed, high volume and heavy attack is evident.  The most 

practised/performed pieces are other than the nominated repertoire, such as soft rock 

and blues (mean 2.91; SD 2.91).  These are followed by the set work of ballads (1.71; 

SD 1.03), then free improvisation (1.66; SD 1.41).  The least studied pieces are very fast 

swing (1.11; SD 0.32) followed by the samba (1.14; SD 0.39). 

 

No further analysis was possible to discover a potential relationship between difficulty 

of repertoire and the number of specific types of pieces in core repertoire which could 

present an injury risk, though this may be a relevant future undertaking as suggested by 

student comment below: 

 

My work is currently in soul/funk with heavy playing including glissandos and 
strobes (S8, Table A4.6.1: A4.6.1.1). 
 
Unfortunately most of the music I play demands a heavy touch, I am regularly 
straining/fatiguing my hands.  Still, I monitor the level of fatigue and reduce my 
practice when necessary (S 19, Table A4.6.1: A4.6.1.4). 



104 

Graham Wood 2011 PRMD and Jazz Pianists    

 
Heavy playing (occurs), due to repertoire demands of the genre I am currently 
playing in (S26, Table A4.6.1: A4.6.1.1). 
 
Heavy attack is because of the emphasis on soul/funk numbers currently in my 
repertoire (S38, Table A4.6.1: A4.6.1.1).   
 
Currently playing more soul/funk and glissandos/strobes than usual due to 
performance schedule (S57, Table A4.6.1: A4.6.1.1).   
 
A lot of heavy attack and playing due to funk and soul emphasis (S92, Table 
A4.6.1: 4.A4.6.1.1). 

 

These responses carry added significance in that, as Merriam (1988) proposes, these are 

the issues with which the participants are most concerned.  In the current study, the 

topic of repertoire was raised more than any other issue in student comments.  This may 

show cause for teachers to examine the appropriateness of set repertoire or to monitor 

students in their free selection of repertoire. 

 

However, it is proposed that since the predominant style for jazz pianists is 

improvisation, the choice of repertoire is only a small factor as each individual has the 

power to choose the density of notes, duration, volume, speed and attack of improvised 

passages in their practice/performance schedule.  Further research may lead to guidance 

in this area. 

 

4.3.5 Question 29  Away-from-the-keyboard practice and the prevalence of 
 PRMD. 
 
Table A4.3.5 in Appendix 4 shows away-from-the-keyboard practice and the prevalence 

of PRMD. 

 

The four kinds of away-from-the-piano activities nominated in the questionnaire and the 

percentage of practice time spent in each activity are as follows: 
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1. Exploring melodic, harmonic, and other alternatives - 80.4% of students report 

spending 10% or less of practice time in this activity.  

2. Analysis of origins, comparisons and relevant literature - 66.5% of students 

report spending 10% or less of practice time in this activity.  

3. Reflecting on mood created with your interpretation/improvisations - 89% of 

students report spending 10% or less of practice time in this activity.  

4. Other ways to approach music including problem solving - 84.6% of students 

report spending 10% or less of practice time in this activity, with 41.6% 

reporting using this strategy only 5% of time. 

 

Those participating in away-from-the-keyboard activity for 10% of their practice time 

report PRMD at a 3% higher than expected level.  Those participating in away-from-

the-keyboard activity for 5% of their practice time report PRMD at 2.7% higher than the 

expected level. 

 

Those participating in away-from-the-keyboard activity for 15% of their practice time 

report PRMD at 0.6% lower than the expected level.  Those not participating in any 

away-from-the-keyboard activity report 0.4% below the expected PRMD level. 

 

Therefore, despite claims by Freymuth (1999) and Paull and Harrison (1998) who 

consider that away-from-the-keyboard practice is a preventative of PRMD, no 

relationship can be found between the level of these types of away-from-the-keyboard 

activity and the level of PRMD among the participants in the current study. 
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4.3.6 Question 15  Student use of repetitive finger-strengthening exercises and the 
prevalence of PRMD 

 

Tables A4.3.6.1 and A4.3.6.2 in Appendix 4 show the student reported use of repetitive 

finger-strengthening exercises, the types of exercises used and the prevalence of PRMD. 

 

Less than half of participants (45.6%) report doing finger-strengthening exercises 

(RFSE), with scales, arpeggios and studies by Hanon commonly reported by 39.6% of 

the cohort as the most practised technical exercises.  Of those who engage in finger-

strengthening exercises 65.7% also suffer PRMD. 

 

These statistics are significant in that, throughout the study, this RFSE variable reports 

the highest percentages above and the highest percentages below the expected PRMD 

level, considering all the variables in the study.  The data show that those who engage in 

repetitive finger-strengthening exercises report PRMD at 24.7% above the expected 

PRMD level, while those who do not participate in repetitive finger-strengthening 

exercises, report PRMD at 20.4% below the expected level. 

 

 
 

Figure 4.7  Repetitive Finger Strengthening 
Exercises (RFSE) and PRMD
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The ranking for repetitive finger-strengthening exercises is as follows: (1) Hanon 

(15.2%); (2) Scales (14.1%); (3) Arpeggios (10.3%), and Chordal exercises (8.1%). 

 

 

 

Chordal exercises show a larger than expected PRMD rate of 2.7%, Arpeggios report 

1.7% above expected PRMD rate. 

 

Dohnanyi (7.5%), on the other hand, shows a 6.3% lower than expected PRMD rate, 

and Hanon shows a 2.0% lower than expected PRMD rate.  

 

These data confirm the work of Wristen (1995), Yoshimura et al. (2008) and others who 

indicate repetitive finger-strengthening exercises are positively correlated with PRMD.   

 

Since drawing inferences from the data is tenuous considering the small sample size of 

each reporting group, it is inconclusive whether Dohnanyi is preferably chosen when 

asking students to engage in repetitive finger-strengthening exercises or not, subject to 

further research. 

 

Figure 4.8   Type of Repetitive Finger 
Strengthening Exercises and PRMD
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Student comments about the technical content of practice sessions include the 

following: 

Generally 40 min blocks i.e. first - technical & patterns - voicings/comping -
pieces (S10, Table A4.6.1: A4.6.1.1). 
 
Begin with technical work.  Go on to play performance pieces which are needed 
for upcoming performances (S14, Table A4.6.1: A4.6.1.1).   
 
Generally practice scales very rarely. Spend time focusing on improvising over 
songs and playing transcriptions (S17, Table A4.6.1: A4.6.1.1).  

 

It would appear that the practising of repetitive finger-strengthening exercises and how 

to use them is a matter of personal choice and students and teachers need to be aware of 

the continuing debate over whether repetitive finger-strengthening exercises correlate 

highly with PRMD across the sector as ongoing research is undertaken to clarify this 

area of uncertainty. 

 

4.3.7 Questions 60-66 Warm-up/ Cool-down exercises at the piano and PRMD 
 
4.3.7.1 Warm-up exercises at the piano and the prevalence of PRMD 
 

Despite the fact that some writers express concern about the notion of some types of 

warm-up exercises at the piano (Hsu 1997; Wristen, 1995; 1998), other writers such as 

Norris (1989; 1993a), Paull & Harrison, (1999) and Pearson (2000) take the approach 

that warm-up and cool-down exercises at the piano ought to follow the same line as that 

adopted in sports medicine.  Yet Manchester (2008a) has reservations about the 

usefulness of aligning the "athletes of the small muscles" (Isacoff, 2007) with those 

athletes of the larger muscles.  The usefulness of warming up at or away from the piano, 

before playing is also challenged by De Smet, Ghyselen, and Lysens (1998) and more 

recently by Yoshimura et al. (2008) who claim that passive physical stretching exercises 

whether musical warm-up or physical stretching exercises, negatively affect strength 
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and that it is general overall good health that may provide a certain amount of resilience 

to the damaging effects of PRMD. 

 

In the sample group of jazz pianists studied, few show concern with the continuing 

debate over this topic.  The majority of students (68.7%) engage in warm-up exercises 

at the piano prior to practice, while 68% claim to engage in warm-up exercises prior to 

each performance.  

 

Students were further questioned about the length of warm-up and cool-down session, 

the type of piano exercises used, the types of activity they engage in away from the 

piano and the body part at which each activity is directed.  These results are tabulated in 

Tables A4.3.7.2 and A4.3.7.3 in Appendix 4. 

 

Table A4.3.7.1 in Appendix 4 shows student participation in warm-up exercises at the 

piano and prevalence of PRMD. 

 

A large percentage of students (42.5%) warm-up prior to practice/performance and 

experience no PRMD.  A smaller percentage (26.3%) warm-up and do experience 

PRMD.  Because 16.2% of students do not warm-up and do experience PRMD and 15% 

do not warm-up and do not experience PRMD, it is not possible to unreservedly claim a 

relationship between lack of warm-up and PRMD.   

 

Yet the statistics show that the level of PRMD for those who tend to warm-up is 2.9% 

below the expected 41% population norm for PRMD, while the level of PRMD for 

those who do not warm-up is 7.0% above the population expectation. 
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These results would suggest that warm-up prior to practice/performance may help 

prevent PRMD in the participant group. 

 

4.3.7.2 Warm-up exercises at the piano, type, and time spent on each  

 
Table A4.3.7.2 in Appendix 4 shows the time spent in exercises at the piano for warm-

up and the type of exercise 

 

Scales are more often used for warm-up at the piano for both practice (65.6%) and for 

performance (45.6%), followed by Arpeggios for practice (38.7%) and Hanon for 

performance (23.7%).  Improvisation is the least used method for warm-up for both 

practice (6.9%) and performance (13.7%).  Warm-up is usually conducted for an 

average of 14 minutes per session. 

  

Figure 4.9  Warm Up and PRMD
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4.3.7.3 Warm-up exercises away from the piano for each body part 
 

Table A4.3.7.3 in Appendix 4 shows the time spent in exercises away from the piano for 

warm-up and for which body part. 

 

Warm-up exercises away from the piano are reported for both practice and performance. 

 

Students report that they use exercises for the fingers more than other body parts for 

both practice (23.7%) and for performance (33.7%).  Exercises for the hands rank 

second for both practice (20.6%) and for performance (31.8%), while exercises for the 

forearm, the most reported PRMD anatomical location, receive a very low level of focus 

for warm-up exercises for both practice (5.7%) and performance (5%).   

 

4.3.7.4 Cool-down exercises at the piano and the prevalence of PRMD 
 
Fewer students (30%) engage in cool-down exercises at the piano after practice, than 

those who do not (70%).  Only 17.5% engage in cool-down activities after each 

performance. 

 

Table A4.3.7.4 in Appendix 4 shows student participation in cool-down exercises at the 

piano and the prevalence of PRMD 

 

However, the level of PRMD for those who tend to cool-down is 5.6% below the 

expected PRMD level, and the level of PRMD for those who do not cool-down is 2.75% 

above the population expectation. 
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A large percentage of students (19.4%) cool-down after practice/performance and 

experience no PRMD.  A smaller percentage (10.6%) cool-down and do experience 

PRMD.  Because 39.4% of students do not cool-down and do experience PRMD and 

30.6% do not cool-down and do not experience PRMD, it is not possible to claim any 

relationship between cool-down after practice/performance and PRMD.   

 

4.4 Guiding Question 4:  What are the expectations of jazz piano teachers 
 regarding the musical and technical development of jazz piano students as 
 they affect PRMD? 
 

4.4.1  Questions 30-35  Posture and PRMD 

When asked the percentage of time spent on posture correction during practice/ 

performance, students report that posture modification occurs more often during 

practice (82.7% of the time) than during performance (62.0% of the time).   

 

Of the sample, 79.4% indicate that past teachers reminded them to correct posture, 

while 53.2% report that their current performer and teacher reminds them to correct 

Figure 4.10   Cool Down and PRMD
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posture and 68.1% of the sample group take independent measures to correct their 

posture. 

 

4.4.1.1 Posture correction and the prevalence of PRMD 
 

Table A4.4.1.1 in Appendix 4 shows the student report on posture correction and the 

prevalence of PRMD. 

 

Posture has long been considered a key component of a musician's education.  Studies 

have found students nominate posture as one of the main causes of PRMD (Williamon 

and Thompson, 2006; Kreutz, Ginsborg, and Williamon, 2008). 

 

In our study, 82.5% of students correct their posture during practice/performance.  Of 

these, 43.9% also report PRMD symptoms.  Of the 28.5% who do not correct their 

posture during practice/performance, only 28.5% report symptoms of PRMD.  

 

 

 

Figure 4.11  Posture Correction and PRMD
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The overall PRMD level is 2.9% higher than expected for the group answering 

positively and 12.5% below the expected level for those answering negatively, which 

seems to indicate that posture correction during practice/performance is not advisable 

for the prevention of PRMD, but that, conversely, consciously correcting posture during 

practice/performance may correlate with the prevalence of PRMD.   

 

4.4.1.2 Type of posture correction activity engaged in, its frequency and duration 

Table A4.4.1.2 in Appendix 4 shows the type of posture correction activity engaged in, 

its frequency and duration 

 

General exercise (39.9%) is the activity most frequently engaged in for the correction of 

posture.  Meditation and Chiropractic (13.1%) follow but are well behind general 

exercise. 

One student comments on the topic of posture correction: 

Performances that are longer than 2 hours often give me back pain due to sitting 
incorrectly in the same position for too long.  However when I sit correctly this 
is often uncomfortable due to the nature of the way I perform (S12, Table 
A4.6.1: A4.6.1.5). 

 

This statement with regard to posture may indicate there is a perceived conflict between 

health imperatives and performance habits.  Some strategies with regard to preventing 

PRMD may be problematic when the student attempts to implement them in a 

performance situation.   

 

4.4.2 Question 67 & 68  External factors leading to the student increasing  
 frequency, duration and intensity of practice and risking PRMD. 
 
Table A4.4.2 in Appendix 4 shows student ranked reasons to increase frequency, 

duration and intensity of practice. 
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Student mean ranking of the factors which may cause them to increase frequency, 

duration and intensity of practice are as follows: 

 

Time Pressure   2.8 

Workload     3.2 

Personal Perfectionism 3.5 

Peer Pressure    3.6 

Psychological Stress  4.1 

Teacher Pressure  4.2 

Job Insecurity    5.3 

 

In their study, Lassen, Mikkelson, Kryger, and Andersen (2005) find that female 

gender, Type A behaviour (previously described as behaviours exhibited by personality 

types who are consistently angry, competitive and impatient) and time pressure are 

correlated with PRMD.  The teacher may consider they are driving students, when in 

fact the students are driving themselves.   

 

One student sums up the situation by saying: 

Personal perfectionism and peer pressure make me feel the need to be "good" 
quickly (S8, Table A4.6.1: A4.6.1.5). 

 

This may not apply to all students but when an individual is dedicated enough to music 

to pursue an elite level in a music course, intrinsic motivation must be very high.  

Teacher pressure ranks almost last with students, who do not consider this a significant 

factor in their attempts to push harder.  The least significantly ranked motivator, job 

insecurity, is clearly not a consideration where most of the participants are music 

students.  This places teacher pressure effectively last in the ranking order.   
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4.5 Guiding Question 5: What do jazz piano teachers consider to be the 
 difficulties with respect to performers' health that a jazz piano student may 
 face when practising and performing jazz music? 
 
A subject with which teachers might be expected to be familiar and with which their 

guidance and cooperation may be sought by students is the area of choice of health 

professional if the problem of PRMD eventuates. 

 

4.5.1  Questions 46-59  Choice and efficacy of Health Professional, Alternative 
Therapist or physical awareness/conditioning, or self-medication in the 
Diagnosis and Treatment of PRMD  

 

Consultation with health professionals for treatment of PRMD is reported by 75/160 

(47%) students in our sample.   

 

4.5.1.1  Choice and efficacy of Health Professionals and PRMD 

 
Table A4.5.1.1 in Appendix 4 shows the level of satisfaction with the treatment of 

PRMD by health professionals, whether satisfied, neutral or dissatisfied. 

 

Treatment of PRMD by medical practitioners has come a long way since Poore's (1887) 

research which studied 21 pianists, for whom the treatment of choice for symptoms 

similar to "writer's cramp" was prolonged rest.  Although there has been a great deal of 

progress in awareness of PRMD and specialists in the field are solving many problems 

of prevention, diagnosis and treatment, yet Bragge et al. (2006), writing almost 120 

years later report: "Poor medical awareness of musicians' needs often result(s) in 

suboptimal management of PRMDs" (p. 71).  They maintain that more specialist clinics 

are needed with a focus on PRMD.  Similarly Hansen and Reed (2006) call for 

specialist doctors committed to the performing artist.  They state: 
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A physician treating the performing artist must always keep in mind that in 
this unique patient population, their occupation is not only a means of 
earning a living, it is their passion...It is our responsibility to care for them 
in the most comprehensive and compassionate manner possible while 
informing them as honestly as possible about their treatment options (p. 
801). 
 

In our study students were asked about their experience with various health 

professionals.  Discounting outliers, students express both highest and lowest 

satisfaction with physiotherapists (35.0% satisfied and 52.2% dissatisfied), followed by 

both the highest (26.1%) and the lowest (39.1%) level of satisfaction with General 

Practitioners.  Despite the general dissatisfaction expressed by the group, physiotherapy 

was still reported as providing the highest level of satisfaction with treatment.  

Occupational Therapists and Acupuncturists both share a 20% satisfaction level in 

student experience.  The lowest level of satisfaction is with the Chiropractor, and the 

Surgeon/Specialist (0%).  No students report seeing a Psychologist/ Counsellor. 

 

When prompted to specify the reason for dissatisfaction with the diagnosis obtained, 

two students comment as follows: 

 

Because the problem still occurs (S4, Table A4.6.1: A4.6.1.6). 
 
Still eliminating how pain is derived (S10, Table A4.6.1: A4.6.1.6). 

 

Most of the diagnoses were made by a physiotherapist (69.4%) and diagnosed as: 

Musculo-skeletal 73.3%; Nerve entrapment 4.0%; and Overuse syndrome 22.7%. 

 

These findings, which suggest a general dissatisfaction with diagnosis and treatment of 

PRMD, support the writers who propose that non-specific terms are applied when the 

patient's description of their symptoms is vague and hence diagnoses are often 

unspecified and not fitted to a specific disorder (Brandfonbrener & Lederman, 2002; 
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Wynn Parry, 2004).  This makes classification, and therefore treatment difficult.  

Further case studies and medical research in the area, together with more specialised 

training are required to ensure better management of PRMD among all types of health 

professionals.   

 

4.5.1.2 Choice and efficacy of Alternative Therapies and PRMD 

Table A4.5.1.2 in Appendix 4 shows the alternative therapies sought for PRMD 

including frequency, session length and duration over time, with level of perceived 

success of the therapy 

 

A number of participants (65%) report seeking treatment for PRMD through alternative 

therapies.  This statistic, when considering that 47% have reported consulting a health 

professional, (even taking into account that some students may have accessed many 

avenues of therapy), may contribute to the impression of students' under-reporting of 

PRMD experiences in responses to previous questions.   

 

Distinct from aerobic exercise as reported on earlier in this chapter, one alternative 

therapy sought by the largest group of students (19), comprising 18.2% of the cohort, is 

general exercise.  This statistic includes two students who choose swimming as their 

form of general exercise.   

 

Asked about the level of success of their chosen method of alternative therapy, 50% of 

students find general exercise very successful, while 63% find meditation very 

successful.  The highest level of satisfaction is with Alexander Technique (66% 

successful). 

 



119 

Graham Wood 2011 PRMD and Jazz Pianists    

One student offers the following comment on the Alexander Technique as an alternative 

therapy for the prevention/treatment of PRMD: 

 

I'm eternally grateful to the "conservatorium" 1985-88 (as a student) for 
providing a semester of one on one Alexander Technique sessions which I 
believe has enabled me to perform mostly pain free over the previous two 
decades.  I would love to see a similar initiative for all students to access 
currently (S9, Table A4.6.1: A4.6.1.7).   

 

There seems to be some support for this type of preventative therapy (Raff, 1998; 

Rardin, 2007; Valentine, 2004; Williamon & Thompson, 2006).   

 

4.5.1.3 Choice and efficacy of prescribed and self-prescribed medication and 
PRMD 

 
Table A4.5.1.3 in Appendix 4 presents self-medication and prescribed medication 

sought in the treatment of PRMD.  Frequency of treatments, session length and duration 

over time, and level of success of the therapy are also shown. 

 

These data were very difficult to report as most respondents gave only sketchy replies to 

this set of questions.  Where some substances are illegally consumed, the unwillingness 

to report is understandable.  However the following data are reported:  (a) alcohol use 

for PRMD reported by 18 students (11.2%); (b) tobacco use reported by 16 students 

(10%); (c) legal pharmaceutical use reported by 34 students (21.2%) and (d) illegal 

pharmaceutical use reported by 6 participants (3.7%). 

 

Student comments of the use of therapies to treat pain or injury follow: 

Painkillers before performances if pain unbearable - anti-inflammatories (S4, 
Table A4.6.1: A4.6.1.8)  
 
4 times a year a course of anti-inflammatories for one week (S8, Table A4.6.1: 
A4.6.1.8) 
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Approximately one third of those using each of these therapies (alcohol, tobacco, 

prescription and illegal drugs) find them to be very successful.  Only one student reports 

painkillers as being unsuccessful in their case.   

 

4.6 Guiding Question 6:  To what extent do teachers address the issues of 
 performers' health in their teaching, especially as it relates to PRMD? 
 
Guiding Question 6 is not reported in the Student Survey Questionnaire in Chapter 4, 

but in the Teacher Survey Questionnaire responses in Chapter 5 as students were not 

asked about how teachers address PRMD in classes, but teachers were. 

 

4.7 Chapter 4 Summary 

In this chapter I have presented the results of the student survey about the main 

factors contributing to the breakdown in performers' health and the role of PRMD 

among jazz pianists.  These are summarised as follows: 

 

• there is a prevalence rate of 63% of pain and 41% of PRMD among jazz pianists 

and a correlation between continuing to play through pain and PRMD; 

• findings with respect to age, gender and occupation and PRMD, show a peak 

from ages 21 to 30 of PRMD prevalence, with firstly much older (35+years) and 

secondly younger (15-20 years) suffering less.  Postgraduates suffer less than 

bachelor students.  Females suffer less PRMD than males, and students who are 

also music teachers report PRMD at a higher rate than students who are not; 

• a tenuous relationship was discovered between hand dominance, with left hand 

dominant students suffering PRMD at a slightly higher rate than right hand 

dominant; 
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• no relationships were found between PRMD and state of residence, age of first 

piano practice/performance experience and PRMD, or years engaged in a regular 

practice/performance schedule and PRMD; 

• those undertaking general exercise as a lifestyle choice report less PRMD than 

those who do not.  Most exercise by walking, attending the gym, or running.  

Those who play squash, run, or walk suffer the most PRMD, while those who 

jog, attend the gym or do weight training suffer the least; 

• those who practise using repetitive finger-strengthening exercises have a much 

higher rate of PRMD than those who do not; 

• no relationships could be found between either frequency, duration, and intensity 

of practice and PRMD.  However students report a tendency to practise 

significantly longer the day before the weekly piano lesson.  No relationship 

could be found between all keyboard use including computers and PRMD; 

• difficulties attributed to highly intense repertoire are anecdotal only and based 

on student comments to open-ended general questions; 

• no correlation was found between away-from-the-keyboard practice and PRMD; 

• there is an inverse relationship between posture correction/modification during 

practice/performance and PRMD, finding that those who correct their posture 

during practice/performance report more PRMD than those who do not.  

Students report general exercise as the most used form of posture correction; 

• the forearm (fatigue), neck (chronic pain) and shoulder (stiffness) rank highest 

as body parts mostly affected by PRMD.  Symptoms may vary with the amount 

of playing, while some are continuous.  Symptoms are mostly fatigue (forearm), 

soreness (forearm) and chronic pain (neck); 
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• symptoms are often vague, unspecified and do not lead to a satisfactory 

diagnosis.  They do not tend to last over time (maximum 365 days) and are 

seldom disabling for long; 

• most students consult health professionals for treatment of PRMD, and most of 

these consult physiotherapists.  Satisfaction level is 69%; 

• some students seek alternative therapy for PRMD with general exercise being 

the most preferred option (18.2%), but with Alexander Technique providing the 

greatest satisfaction (66%).  Anti-inflammatories and painkillers head the list of 

preferred prescribed and self-prescribed therapies.  Some do use alcohol, 

tobacco, and a small number, marijuana to alleviate the symptoms of PRMD; 

• most students warm-up using scales and arpeggios for practice and scales and 

Hanon for performance.  Those who warm-up suffer less PRMD than those who 

do not.  Students using Dohnanyi suffer least PRMD and those using Hanon 

have a lower than expected rate of PRMD.  Few students cool-down after 

practice/performance and those who do cool-down suffer less PRMD than those 

who do not, although, because 39.4% of students do not cool-down and do 

experience PRMD and 30.6% do not cool-down and do not experience PRMD, 

it is not possible to claim any relationship between cool-down after 

practice/performance and PRMD; 

• despite interconnectedness of all upper body parts, the exercises used for away-

from-the-piano activities mostly involve the fingers and hands, whereas it is the 

forearm which is mostly subject to PRMD; and 

• students rank time pressure, workload and personal perfectionism as reasons 

they extend their practice, and teacher pressure is ranked second last.   

Chapter 5 reports on the Teacher Survey. 
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CHAPTER 5 
 

RESULTS - TEACHER SURVEY 
 

5a Rationale for presentation of results of the teacher questionnaire  

Surveys from 54 jazz piano teachers were analysed.  However not all respondents 

answered all the questions asked.  Extracts from the SPSS data analysis showing 

descriptives and frequencies follow.   

 

5b Data Analysis - Teacher Survey  

As in the student survey, it was the original intention to provide a more in-depth 

statistical analysis but the number of variables compared to the population sample 

would not allow a statistically supported claim to relationships between variables as too 

many confounding variables would preclude isolating the effect of any one variable.  

Since the assumptions of ANOVA of homogeneity of variance and random sampling 

were not met, no inferential statistical analysis was possible.  The degree of spread of 

the responses did not indicate the usefulness of f-testing.  Since there is a very high risk 

of error of conducting multiple t-tests, especially with the number of variables involved, 

the research therefore remains descriptive of the accrued data, acceptable in an 

exploratory study which provides a baseline for further research. 

 

The results are reported here, not in the order in which the questions were presented as 

not all questions were considered relevant to answer the guiding questions supporting 

the research question.  Results are presented in order of response to the guiding research 

questions: 
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5c  Teacher and student demographic information as reported by teachers 

5c (i) Teacher age 

21 – 25  n= 1    2.8%  

26 – 30 n= 1    2.8%   

31 – 35 n= 3    8.3%  

Over 35 n=45  86.1% 

(No response  n=4) 

 

No age-based analysis is attempted because of the small numbers in the lower age 

groups. 

 

5c (ii) Teacher gender 

There is an uneven split of gender in the teacher group with more males than female 

participants. 

Males  66.7% 

Females 33.3% 

These figures of age and gender show an over-representation of males, mostly over 35, 

who make up the sample of tertiary trained jazz pianists.  These statistics are of interest 

as an indicator that perhaps longevity in the jazz piano sector may be the province of 

males who are prepared to teach at least part of the time.  

 

5c (iii) Teacher reports student hand dominance 

Hand dominance also matches closely to the standard population with Right 88.9% and 

Left 12.1%  
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5c (iv) Teacher highest level of education 

Of the teachers surveyed, 46.2% have or are completing a Bachelor Degree, while 

28.9% are completing or have completed a postgraduate degree. A large number of 

teachers (25%) report having other than university qualifications. 

 

There seems to be a trend away from teachers having no tertiary qualifications.  

However in our group of teachers who are mainly over 35, this trend may not be 

expected to be apparent as yet. 

 

5c (v) Teacher occupation  

Occupation –100.0% report as Professional Musicians, 100% report as 

Lecturer/Teacher.  Music Students total 14.8%. Some teachers answered as more than 

one of the above. 

 

5c (vi) Teacher state of residence  

Table A5.1 in Appendix 6 shows the teacher state of residence.  The highest percentage 

reside in New South Wales (18.6%), then New York State (16.7%), followed by 

Victoria (14.95%). 

 

There is no over-representation of teachers resident in Western Australia, the 

researcher's home state, as there are fewer jazz piano teachers in Western Australia than 

in the two more highly populated states, New South Wales and Victoria.  The 

predominance of teachers from New York State is to be expected as it is the USA 

locality where I travelled most extensively to gather data for the surveys. 

 

5c (vii) Teacher reports students taught  
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The teachers collectively teach a total of 628 students.  These comprise 287 at Level 1 

(beginner jazz pianist with no performance experience), 255 at Level 2 (intermediate 

jazz pianist with occasional performance schedule), and 86 at Level 3 (advanced jazz 

pianist with regular performance schedule). 

 

The number of piano students taught by each teacher range from 2-23 with a mean of 12 

(SD 5.60). 

 

5.1 Guiding Question 1: What are the key factors contributing to a breakdown 
in performers' health among jazz pianists? 

 

5.1.1 Questions 28-32     Teacher expectation of student playing through pain  

Table A5.1.1 in Appendix 5 shows the teacher expectation of students to continue to 

practice/perform through pain. 

 

A small number of teachers (6.9%) expect students to continue to practice even if 

experiencing pain.  A higher percentage, but still a minority (18.0%) expect students to 

continue performing even if experiencing pain. 

 

Only three teachers (5.5%) have an expectation for students to continue to practice 

through pain, and they expect students to continue for 1-2 minutes if experiencing a low 

level of pain whilst practising. 

 

In the performance situation, teacher expectation for students to perform through pain is 

slightly higher with two teachers (3.7%) expecting students to continue for 5 to 10 

minutes in low or medium pain, one teacher (1.8%) expecting students to continue for 

3-5 minutes in medium pain, and two teachers (3.6%) expecting students to continue in 
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high pain, one for 3-5 minutes and one for 5-10 minutes.  One teacher (1.8%) expects 

students to continue in high pain until the end of the performance. 

 

A confounding factor may be whether the teacher asking students to practise through 

pain to the end of the performance is an exceptional case or whether this is an example 

often encountered in self-reporting surveys, where there are others who might share the 

expectation for students to play through high pain to the end of the performance, but 

who state otherwise.  As indicated in Chapter 4, many students report playing through 

pain until the end of the performance, so this issue invites further research. 

 

5.1.2 Questions 33-36     Teacher perception of type and ranking of PRMD 
 symptoms among students 
 
Table A5.1.2 shows teacher perception of the type of symptoms of PRMD in rank order. 

 

Teachers here express their experience with symptoms and rank them as follows: 

1.  Soreness   24.1% of teachers Mean ranking   1.8 

2.  Tenderness  14.8% of teachers Mean ranking   2.5 

3.  Fatigue    5.6% of teachers Mean ranking   3.5 

4.  Stiffness   14.8% of teachers Mean ranking   3.8 

These data will be subjected to triangulation in Chapter 7 as a means of comparison 

with student reports through survey and case study. 
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5.1.3 Questions 37     Teacher perception and ranking of body part involved in 
 student PRMD 
 

Table A5.1.3 shows teacher perception of body parts involved in PRMD ranked 

according to their rate of occurrence. 

 

1.  Shoulder   16.6% of teachers Mean ranking   1.7 

2.  Wrist  25.9% of teachers Mean ranking   2.4 

3.  Neck  11.1% of teachers Mean ranking   2.7 

4.  Forearm   22.2% of teachers Mean ranking   3.6 

 

These data will be subject to triangulation in Chapter 7 as a means of comparison with 

student report through survey and case study. 

 

5.1.4 Question 38     Teacher perception of student level of disability attributed 
 to PRMD  
 

Teacher reports on their students' level of disability are in Table A5.1.4 in Appendix 5.   

 

Levels of disability are defined as follows: 

1 = Disabling (making it impossible to continue playing)  

 2/628 students (0.3%) reported by 2/54 (3.7%) of teachers. 

2 = Severe (severely restricted in time spent and type of playing) 

 6/628 students (0.9%) reported by 6/54 (11.1%) of teachers. 

3. = Moderate (able to play as usual but with a great deal of discomfort) 

 9/628 students (1.4%) reported by 9/54 (16.7%) of teachers. 

4. = Slight (able to play normally with occasional mild discomfort) 

 13/628 students (2.0%) reported by 13/54 (24.1%) of teachers. 
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Teachers were mostly unable to report the disability levels of students, nor the span of 

time over which those with severe problems were disabled.  This may reflect that 

teachers, on the whole, are not aware of the PRMD issues of their students.  

 

5.2 Guiding Question 2: What is the prevalence of PRMD among jazz 
 pianists? 
 
5.2.1  Teacher perception of prevalence of student PRMD 

Teachers were asked to report on the prevalence of PRMD among their 628 students.  

Only 11.1% of the teachers reported known cases.  These teachers reported that 34 

(5.4%) of their students suffer pain and 17 (2.7%) suffer injury attributed to practice. 

while 24 (3.8%) suffer pain and 4 (0.6%) suffer injury attributed to performance. 

 

The apparent lack of teacher awareness of student PRMD levels supports Rogers (1999) 

observations, and is demonstrated here by the huge disparity between the actual level of 

student injury (41%) and teacher perception of the prevalence of student injury (2.7%).   

 

5.3 Guiding Question 3: What are the frequency, duration and intensity of 
 performance and practice sessions of jazz pianists and is there any 
 correlation with PRMD? 
 
5.3.1 Questions 13-15    Teacher expectation of frequency and duration of student 
 practice and performance 
 
Table A5.3.1 in Appendix 5 shows the percentage of students taught at Levels 1, 2 and 

3, with mean practice/performance time expectations by teachers. 
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Teacher expectations of each student level is as follows: 

Level 1 - Beginner jazz pianists with no performance experience comprising 48.9% of 

the students.  Mean expectation for practice is 5 days per week for 0.75 hours per day, 

totalling 3.75 hours per week.  No performance is expected at this stage. 

 

Level 2 - Intermediate jazz pianists with occasional performance schedule comprising 

38.2% of the students.  Mean expectation for practice is 6 days per week for 1 hour per 

day, totalling 6 hours per week.  Two performance sessions of 2 hours each are 

expected. 

 

Level 3 - Advanced jazz pianists with a regular performance schedule comprising 

12.9% of the students.  Mean expectation for practice is 6 days per week for 1.5 hours 

per day, totalling 9 hours per week.  Two performance sessions of 2.5 hours each are 

expected. 

 

One teacher addresses the difficulty of recommending a set duration and intensity of 

practice sessions as follows: 

 

I would recommend they practice at a speed with an attack appropriate to the 
material they are working on e.g. they might focus on ballads for a few weeks 
therefore spending the majority of time on slow tempos, light touch; but they 
may also practise putting double time lines over the slower pulse = high speed.  
It's tough to think of making recommendations based on the above.  I know all 
my students' practice times are highly variable, depending on other assignments 
due, work commitments, family etc (T18, Table 5.1: 5.1.1). 

 

Teachers in the survey have been shown to adopt a responsible approach to guidance of 

students and offer sound advice with regard to frequency, duration and intensity of 

practice.  It is my opinion as past student, now teacher/performer, that the group have a 

realistic expectation of what students can do in practice/performance situations.   



131 

Graham Wood 2011 PRMD and Jazz Pianists    

 

5.3.2 Questions 18-21     Teacher expectation of practice intensity  

Table A5.3.2 in Appendix 5 shows teacher estimate of the mean percentage of practice 

time spent at each level of intensity by each level of student. 

Speed 

Teachers estimate that Level 1 students practice mostly at low speed (50.4% of the 

time), while Level 2 students practice mostly at medium speed (43.5% of the time).  

Level 3 students are estimated to practice mostly at medium speed (40.7% of the time). 

 

Volume 

Teachers estimate that Level 1 students practice mostly at medium volume (48.5% of 

the time) and Level 2 students practice mostly at medium volume (36.1% of the time) 

while Level 3 students, surprisingly, are estimated to practice mostly at low volume 

(36.7% of the time).   

 

This is possibly because by the time a student reaches level 3, they might be expected to 

reserve their higher volume work for performance.  

 

The lesser volume reported at practice may be also due to the notion that the more 

experienced player can control the volume of the practice more effectively rather than 

"bash away" like a beginner.  
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Attack 

Teachers estimate that students in Levels 1, 2 and 3 all practice mostly at a medium 

level of attack - Level 1 students practice at a medium level of attack for 37.7% of the 

time, Level 2 for 40.4% of the time, and Level 3 for 41.1% of the time. 

 

One teacher comments on the content of the daily practice schedule: 

 

I suggest they break each daily practice into 3 sections. 1/basics (scales and 
voicings) 2/patterns (ii v I's etc) 3/repertoire.  Each day's session should be 
almost identical to the previous.  Daily repetition of the same material is best.  
As items gain familiarity to mastery, they are replaced with new material within 
the categories (T2 (Q), Table 5.1: 5.1.1). 

 

Although teachers do not advise high levels of speed, volume or attack, as has been 

shown in the teacher survey with respect to frequency and duration of practice, this does 

not mean students always follow teachers' instructions.  What these statistics do indicate 

is that teachers' expectations regarding intensity of practice varied considerably?". 

 

5.3.3 Questions 16 & 17     Teacher expectation of repertoire in regard to practice 
 intensity 
 
Table A5.3.3 in Appendix 5 shows the mean and standard deviation of the various 

pieces in the student repertoire.  

 

There is an even spread of pieces across the range of repertoire options, with the number 

of pieces increasing at the higher levels, but with no corresponding progressive increase 

of the more challenging pieces.  Students may be introduced to the high speed, heavy 

attack pieces too soon, which could be a factor contributing to PRMD.  This could be an 

area with which teachers might concern themselves more strategically. 
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5.3.4 Question 22     Teacher expectation regarding away-from-the-keyboard 
 practice  
 
Table A5.3.4 in Appendix 5 shows the expectations of teachers regarding student 

practice activities away-from-the-keyboard. 

 

When responding to questions about away-from-the-keyboard activities, an equal 

number of teachers (31.5%) report that they expect their students to spend 5% and 10% 

of their practice time respectively "exploring melodic, harmonic and other alternatives".  

The second highest percentage of teachers (27.8%) report that they expect 20% of 

student practice time to be spent in this activity.  However there are 9.3% of teachers 

who report that they do not expect their students to spend any practice time at all 

exploring melodic, harmonic and other alternatives. 

 

For the away-from-the-piano activity "analysis of origins, comparisons and relevant 

literature," the highest amount of student practice time engaged in this activity is 

reported by 1.9% of teachers who expect students to engage in this activity for 100% of 

their practice time.  Obviously these teachers see analysis as an activity to be carried out 

concurrently with all practice.  The lowest expectation is from 40.7% of teachers who 

ask students to spend only 10% of their practice time in this activity. 

 

The highest expectation from 1.9% of teachers for the away-from-the-piano activity 

"reflecting on mood created with your interpretation/improvisations," is 100% of their 

students' practice time (obviously meant to be conducted simultaneously with at-the-

keyboard practice), while 31.5% of teachers expect their students to engage in this 

activity for 3.7% of their practice time.  However 3.7% of teachers do not expect 

students spend to spend any of their practice time at all on this activity. 
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The fourth away from piano activity, "Other ways to approach music including problem 

solving" was nominated by 9.3% of teachers who report expecting students to 

participate in this activity 50% of their practice time, while 29.6% of teachers expect 

their students to engage in this activity for 29.6% of their practice time.  However 

13.0% of teachers do not expect students to spend any of their practice time at all on this 

activity. 

 

To paraphrase one teacher, in order to help prevent PRMD, teachers might use 

composition as the ideal way to learn to appreciate the purpose and technical aspects of 

music and should be incorporated from the first lesson (T53, Table 5.1: 5.1.5). 

 

5.3.5 Questions 49-55     Teacher expectation regarding warm-up and cool-
 down exercises 
 
5.3.5.1  Warm-up exercises at the piano, type of exercise and duration of each 
  session 
 

Table A5.3.5 1 in Appendix 5 shows the type of warm-up exercises used by students at 

the piano prior to practice/performance and the duration of each warm-up session.  

Teachers were able to nominate more than one exercise so totals exceed 100%. 

 

All teachers (100%) report that they do advise students to warm-up prior to practice.   

 

A majority of teachers (79.2%) expect students to warm-up before performance, largely 

using repetitive finger-strengthening exercises to do so.  The remainder (20.8%) do not 

currently expect their students to perform, due to unreadiness or unwillingness on the 

students' part to do so, so this question does not apply in their case. 
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The majority of teachers (85.1%) expect scales to be used for warm-up prior to practice.  

Arpeggios (77.7%) are the second exercise of choice, followed by repertoire and 

improvising (both 59.2%).  The average time spent in these activities is 5 minutes each 

per session. 

 

For warm-up exercises prior to performance teachers choose scales (57.3%), then 

repertoire (51.8%), followed by arpeggios (50%), also for an average of 5 minutes each 

exercise per session. 

 

The dialogue about the desirability of warm-up is not going to affect teacher decisions 

until the issue is resolved.  Currently all teachers surveyed still ask students to warm-up 

prior to practice/performance.   

 

5.3.5.2 Warm-up exercises away from the piano, body part involved, and 
 duration of each session 
 
Table A5.3.5.2 in Appendix 5 shows the type of away-from-the-piano warm-up 

exercises recommended to students to be carried out prior to practice/performance and 

the duration of each warm-up session.  Teachers were able to nominate more than one 

exercise so totals exceed 100%. 

 
Nine of the reporting teachers (16.7%) advocate exercise for the forearm for an average 

of 2 minutes each, followed by the middle back and fingers (14.9% each), also for an 

average of 2 minutes each session. 

 

Interestingly, although teachers do not predict correctly that the forearm is the most 

likely site for PRMD among jazz pianists, where warm-up is concerned, they 

recommend exercises for the forearm as a first choice. 
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5.3.5.3  Cool-down exercises at the piano, type of exercise involved and duration of 
 each session 
 

Table A5.3.5.3 in Appendix 5 shows the type of cool-down exercises used by students 

at the piano after practice/performance and the duration of each cool-down session.  

Teachers were able to nominate more than one exercise so totals exceed 100%. 

 

Only 5.6% of teachers advise students to cool-down after practice and performance.   

 

Scales, arpeggios, playing repertoire, and improvising are equally recommended by 

7.5% of teachers for an average of 3 minutes after practice. 

 

Although only 3 teachers (5.6%) report recommending cool-down piano exercises at the 

keyboard after practice, 4 teachers (7.5%) nominate a preferred piano exercise or 

exercises when faced with the available options. 

 

It might be contended that the area of away-from-the-piano practice is possibly 

neglected by most teachers.  In any tertiary course, it may be beneficial to explore the 

potential for developing this area in the teaching process more widely.  Opening up the 

student to this new level of awareness of the music studied away from the piano could 

only be a positive advance in the teaching and learning process, as well as a potential 

preventative of PRMD. 
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5.3.5.4  Cool-down exercises away from the piano, body part involved and duration 
 of each session 
 

Table A5.3.5.4 in Appendix 5 shows the body part involved in each cool-down exercise 

used by students away the piano after practice/performance and the duration of each 

cool-down session.  Teachers were able to nominate more than one exercise so totals 

exceed 100%. 

 

Exercises for wrist, middle back and lower back are equally recommended by 3.7% of 

teachers for an average of 2 minutes for cool-down after practice. 

 

The teachers surveyed do not recommend forearm exercises for cool-down as they do 

for warm-up.  This could indicate reporting error, where, when faced with multiple 

choice options, participants feel that the expected thing to do is to choose an answer.  

This possible scenario fits with the teachers who, professing they do not advise cool-

down, tick some of the boxes anyway.  This is one methodological fault of the self 

reported multiple choice questionnaire that has to be factored in when weighing up the 

validity of the data. 

 
5.3.5.5 Type of warm-up/cool-down exercises away from the piano, body part 
 involved and duration of each session and PRMD 
 
Table A5.3.5.5 in Appendix 5 shows the type of warm-up/cool-down exercises used by 

students away from the piano prior to/after each practice/performance and the duration 

of each warm-up/cool-down session.  Teachers were able to nominate more than one 

exercise so totals exceed 100%. 

 

Teachers report advising a variety of exercises for different body parts for warm-up 

before and cool-down after each practice/performance session.  Exercises most 
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frequently nominated by teachers are: (i) the stretching motion for the middle back of 

reaching up high; (ii) gentle stretching for the hand; (iii) the circular motion or rotation 

of the shoulder; (iv) stretching to touch the toes for the lower back; (v) stretching the 

fingers; (vi) a side-to-side motion of the neck with no motion at chin level; (vii) 

stretching of the wrist; (viii) stretching in and out of the forearm and (ix) clench/release 

of the hand - all for 1 minute each session. 

 

5.4 Guiding Question 4:  What are the expectations of jazz piano teachers 
 regarding the musical and technical development of jazz piano students as 
 they affect PRMD? 
 

5.4.1 Question 66    Teacher knowledge of effects and prevention of PRMD 
 

Table A5.4.1 in Appendix 5 shows the self-reported knowledge levels of teachers with 

regard to teaching in the specific topics related to PRMD. 

 

Rogers (1999) points out the low level of awareness of PRMD among music teachers 

and the necessity for them to increase their level of awareness through further training 

with respect to piano-related injuries and to be in a position to propose interventions 

where piano students may exhibit predisposing factors to PRMD.   

 

The list of topics compiled for the study covers the following: musculo-skeletal 

anatomy, anatomy of the upper body, physical exercises for the upper body to improve 

muscle tone, biomechanical function for piano players, ergonomics, ergonomic posture, 

dorsi deviation of the wrist, flexor deviation of the wrist, hyperextension of the fingers, 

hyper adduction of the fingers, cognitive rehearsal (visual imagery of playing through 

the music), mental performance preparation, developmental stages of pianistic growth, 

developmental stages of physical growth, and developmental stages of musical growth.  
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The mean percentage of teachers self-reporting as most knowledgeable (in the areas 

listed above) rank as follows: (1) mental performance preparation. (40.9%); (2) 

ergonomic posture (39.3%); and (3) biomechanical function for players (38.1%).  

Percentages exceed 100% reflecting teacher response to more than one option. 

 

The mean percentage of teachers self-reporting as having a vague idea (in the areas 

listed above) rank as follows: (1) cognitive rehearsal i.e. visual imagery of playing 

through the music (62.8%); (2) physical exercises for the upper body to strengthen 

muscle tone (60.6%); (3a) hyper extension of the fingers; (52.4%); and (3b) hyper 

adduction of the fingers (52.4%).  Percentages exceed 100% reflecting teacher response 

to more than one option. 

 

The mean percentage of teachers self-reporting as having no knowledge at all (in the 

topic areas listed above) rank as follows: (1a) dorsi deviation of the wrist (42.4%); (1b) 

flexor deviation of the wrist (42.4%); (2) biomechanical function for piano players 

(31.8%); (3) musculo-skeletal anatomy (28.8%).  Percentages exceed 100% reflecting 

teacher response to more than one option.  Note: A similar number of teachers report 

knowing least and knowing most about biomechanical function for piano players. 

 

Areas of least knowledge (obtained from the combined percentages of the lowest in 

"knowledgeable" and the highest in both "vague idea" and "no knowledge at all") are as 

follows: (i) dorsi and flexor deviation of the wrist (15.2% knowledgeable, 84.8% vague 

or no idea); (ii) hyperextension and (iii) hyper adduction of the fingers (21.3% 

knowledgeable, 78.7% vague or no idea); followed by (iv) musculo-skeletal anatomy 

(22% knowledgeable, 78% vague or no idea).  These findings provide information for 
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the content of any course which might be set up to inform teachers in the subject area of 

PRMD. 

 

For comparison purposes with the current study, Rardin (2007) also nominates required 

knowledge areas for teaching PRMD.  They are: (i) knowledge of risk factors; (ii) 

physical and musical warm-ups; (iii) frequent breaks; (iv) postural and spinal alignment; 

(v) economical movement; (vi) movement awareness; (vii) neutral joint positions; (viii) 

strong and flexible muscles; (ix) basic anatomy; (x) stretching; (xi) stress management; 

(xii) cognitive practice; and (xiii) kinaesthetic visualisation.  Our list differs, but follows 

the same general trend.   

 

The importance of this data for the current study is to support the assertion that many, if 

not most, teachers have a low level of knowledge in many topics pertinent to the causes 

and prevention of PRMD. 

 

5.4.2 Question 67    Teacher willingness to gain knowledge to offer classes in 
  causes, effects and prevention of PRMD 
 

Wristen (1996; 1998) concludes that teachers have a responsibility to teach students 

self-awareness with regard to the risks of PRMD.  Dawson (2006) also emphasises the 

need for teachers to be willing to share with young musicians the potential risk of 

PRMD. 

 

Question 67 differs from Question 65 (se 5.6.2.2), in that Question 65 asks about 

willingness to teach more about PRMD in the future and Question 67 asks about teacher 

willingness to learn more in order to teach about PRMD.  When asked if reporting 

mostly "no idea at all," teachers would be willing to learn about these subjects in the 
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future, 32/54 (59.2%) answered "yes," 9.8% answered "no," and there was no response 

from 31.0% of the teachers.   

 

5.4.3 Questions 23-26    Teacher expectation of posture modification to prevent 
 PRMD 
 
Table A5.4.3 in Appendix 5 shows the range of posture modification strategies 

suggested by teachers to students. 

 

All teachers report teaching students to modify posture during practice/performance.  

They expect students to modify their posture on the average during practice 74.3% of 

the time and during performance 50.3% of the time.  Of the reporting group, 61.1% of 

teachers report a practice of encouraging students to seek independent measures such as 

Yoga, Meditation, Alexander Technique, Pilates, Feldenkrais, General Exercise, or 

another specified type of activity to correct their posture.  A further 8.3% of teachers 

report that they occasionally advise students to take independent measures to correct 

their posture.   

 

The data gathered here are reporting teacher expectations only and not teacher 

observations, as it would be only on rare occasions that teachers would see their 

students perform, and so would not be in a position to report on observations, but rather 

would report their own requirements, whether carried out or not. 
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The most frequently advised posture modification strategies, each recommended by 12 

teachers are as follows: (i) even body weight distribution, (ii) shoulders relaxed (and 

neck muscles), (iii) 'sit upright and relaxed', and (iv) 'refer to Alexander Technique.'  

The next most advised strategy, recommended by 11 teachers is 'natural straight 

posture,' followed by 'straight back,' (recommended by 10 teachers).   

 

Herbein (2007) has some advice for teachers concerning posture which involves 

removing the pejorative nature of comment and instead turning posture correction into a 

positive experience by speaking of "alignment" and "balance," emphasising a way of 

being, rather than a way of doing, so that posture modification becomes integral to the 

practice/performance process, inalienable, rather than an add-on. 

 

In view of the self-reported low level of knowledge of functional anatomy (see 5.4.1 

and 5.4.2), teachers may not be in a position to advise on well aligned vs non-aligned 

posture without further training. 
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5.4.4 Question 56     Teacher perception of external factors leading to the 
 student increasing  frequency, duration and intensity of practice and 
 risking PRMD. 
 
Table A5.4.4 in Appendix 5 shows teacher perception of reasons why students might 

increase the frequency, duration, and intensity of their practice. 

 

Teacher mean ranking of the factors which they expect would cause their students to 

increase frequency, duration and intensity of practice are as follows: 

 

Teacher Pressure  2.5 

Time Pressure   2.7 

Personal Perfectionism 2.7 

Peer Pressure    3.6 

Workload     4.2 

Psychological Stress  4.4 

Job Insecurity    5.0 

 

However it has been shown that students do not respond to external pressures according 

to teacher expectations (see Chapter 4: 4.4.2).  Students respond to (1) Time Pressure; 

(2) Workload; (3) Personal Perfectionism; (4) Peer Pressure; (5) Psychological Stress; 

(6) Teacher Pressure; and (7) Job Insecurity.  It is important that teachers understand the 

motivating factors to over-practice so they may be better equipped to advise and guide 

students in the prevention of PRMD. 
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5.5 Guiding Question 5:  What do jazz piano teachers consider to be the 
 difficulties with respect to PRMD that a piano student may face when 
 practising and performing jazz music? 
 

5.5.1 Questions 70-72    Teacher awareness of and willingness to work with health 
q professionals to help in the prevention, diagnosis and treatment of PRMD.   
 
 
Table A5.5.1 in Appendix 5 shows the number of instances in which the teacher has 

recommended the student seek a diagnosis by a health professional.  The unreliability of 

responses due to sample size and teachers' uncertainty precluded the assessment of the 

efficacy of health professionals. 

 

Therefore the claim by Bragge et al. (2006) that there is sub-optimal management of 

PRMD among health professionals remains untested in this part of the current study. 

 

Wristen (1996; 1998) points out how important it is that the principal-instrument teacher 

is willing to cooperate, not only in the prevention, but in the diagnosis and treatment of 

PRMD. 

 

Teachers who report cases of injury among their students were asked if they had 

recommended the student seek a diagnosis by a health professional. Of the responding 

numbers, 8/54, (14.8%) had done so. Of those whose students had been treated by a 

health professional, the teacher worked together with the health professional for 

diagnosis in 6/54 (11.1%) cases.   

 

Of these health professional recommendations, 2 teachers recommended Physiotherapy 

and two recommended Cognitive Behaviour Therapy from a Psychologist/Counsellor.  

Others included teacher referral each to a General Practitioner, Chiropractor, 

Occupational Therapist, and Acupuncturist. 
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The data may be flawed in that the survey questionnaire made no clear requirement for 

what is considered to be "working together with a health professional."  This could 

comprise engaging in phone calls to discuss the case, including diagnostic and treatment 

options, or visits between surgery and studio to monitor progress or utilising some other 

method of communicating between student, teacher, and health professional.  However 

since such scenarios are not specified in the survey question, I am necessarily cautious 

in reporting this data.  

 

5.5.2 Questions 46-48; 61 & 62    Teacher recommendations of alternative 
 therapies to prevent, diagnose and treat PRMD 
 
Table A5.5.2 in Appendix 5 shows the number of instances in which the teacher has 

recommended an alternative therapy to prevent, diagnose or treat PRMD.  The 

unreliability of responses due to sample size and teacher uncertainty precluded the 

assessment of the efficacy of alternative therapies. 

 
Teacher recommendations for alternative therapies to prevent and/or treat PRMD are 

ranked as follows: (1) general exercise as therapy - including swimming and walking 

(22.1%); (2a) Meditation (14.8%); (2b) Alexander Technique (14.8%); (3a) Pilates 

(7.4%); and (3b) the Taubman Method, which is not strictly a therapy but a technique of 

movement at the piano. 

 

The rationale for the inclusion of general exercise as an alternative therapy in the 

prevention and treatment of PRMD was addressed earlier in the study at 3.4.1.16 and is 

included in Appendix 2, section 2.8.  .  The high level of recommendation by teachers of 

general exercise affirms their confidence in this highly regarded preventative and 

treatment resource. 



146 

Graham Wood 2011 PRMD and Jazz Pianists    

 

5.6 Guiding Question 6: To what extent do teachers address the issues of 
 performers' health in their teaching, especially as it relates to PRMD? 
 

5.6.1 Questions 68; 69; 74-77; 79  Teacher responses regarding teaching 
 practices 
 

Table A5.6.1 in Appendix 5 shows teacher responses to various questions relating to 

their teaching practice. 

 

Almost all teachers (97.2%) report a willingness to change the specified fingering if it 

does not suit a student's hand. 

 

The studies by Donison (2000) and Norris (1993b) show how smaller hands require 

smaller keyboards for ergonomic and therefore OH&S reasons.  Teacher willingness to 

adapt the fingering for smaller hand size may also be considered an OH&S issue and as 

such takes on a new relevance.  It is encouraging to see this statistic (97.2%) as the most 

commonly practised teaching strategy among the teachers in the current study.  

Teachers also report highly (95.8%) on taking steps to prepare students for the 

potentially negative physical and psychological effects of examinations, competitions, 

auditions and concerts.  Also reported at a high level (94.4%) is the use of teaching 

strategies/resources with students such as self-analysis, while 81.9% of teachers report a 

willingness to take into account the personal strengths and limitations of students when 

setting repertoire. 

 

Teachers show the following use of available strategies: (1) peer teaching (4.2% 

currently utilising); (2) video use (8.3% currently utilising); and (3) following a 
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schedule of building up physical stamina over time to prepare students for demanding 

repertoire (48.6% currently utilising). 

 

One teacher comments on the gap between the ideal teaching goals and the reality of the 

day to day teaching experience, stating: 

 

The pressure of preparing students for assessment sometimes leads to neglect of 
the basics - time is spent on learning repertoire tunes rather than addressing 
foundational technical problems.  Students - young students - don't seem to take 
the issues seriously - they can't see down the track to being older and suffering 
the cumulative effects of bad use (T18, Table 5.1: 5.1.1). 

 

5.6.2 Question 64     Teacher teaches regarding PRMD 
 
5.6.2.1 Question 64   Teacher teaches the causes, effects and prevention of  
  PRMD 
 
Table A5.6.2 in Appendix 5 shows the number of teachers who offer classes in the 

causes, effects and prevention of injury related to musical practice and performance. 

 

Since the student has a high level of confidence in the principal-instrument teacher 

(Williamon & Thompson, 2006), and many students become teachers in time (Bennett, 

2005), the role of the individual teacher to teach student self awareness regarding 

PRMD (Wristen 1996; 1998), takes on a new significance. 

 

A large majority of teachers - 47/54 (87.4%) - report that they tutor in matters pertaining 

to PRMD.  A small number 8/54 (12.6%) report that they do not.   

 

 

5.6.2.2 Question 65    Teacher willingness to offer classes in the future in PRMD 
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Teachers, when asked if they do not currently offer these subjects, are they be willing to 

offer these subjects in the future, 32/54 (59.2%) indicate that they are willing.  However 

20.8% say they are not.  The remaining 20.0% of teachers offer no response.   

 

There is some doubt about the accuracy of participant response in this question.  If 

59.2% respond they are not currently teaching about PRMD, but are willing to do so in 

the future and 20.8% say they are not be prepared to teach about PRMD in the future, 

while 20% of participants offer no response, the combined statistics show either a 

misunderstanding of the question, or cast doubt on the previous claim that 87% of 

teachers are currently offering classes in PRMD.  These data are almost certainly flawed 

as social acceptability factors intrude.  Most dedicated teachers, wishing to portray 

themselves in the best light, would reject a negative response, considering they have 

failed in their duty to the student, and would lose the respect of their colleagues if they 

are not offering PRMD classes. 

 

Teacher willingness to teach about PRMD depends on their beliefs and attitudes about 

this phenomenon.  One teacher responds as follows: 

I have seen very few problems that don't point directly to technical flaws which 
are usually remedied in one session (T6 (Q), Table 5.1: 5.1.3). 

 

Clearly if PRMD is not a real problem, then for some teachers, teaching about it would 

constitute a waste of time. 
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5.6.3 Question 73     Teacher currently discusses various topics related to  
  PRMD 
 

Table A5.6.3 in Appendix 5 shows the various topics teachers may be expected to 

discuss with their students in order to address the issues of PRMD and the tendency to 

incorporate these topics into their teaching program. 

 

Many researchers have written about the vital part teachers might play in encouraging 

students to discuss issues pertaining to PRMD (Bragge et al.; 2006; Britsch, 2005; Paull 

& Harrison, 2010; Rogers, 1999; Williamon & Thompson, 2006; Wristen 1996; 1998). 

 

The most often discussed topic reported by teachers is relaxation as a means of relieving 

stress (83.3%).  The second most discussed topic is the effect of body movement on 

tone quality (79.6%).  The third most discussed topic (62.9%) is the topic of self-

awareness techniques for injury (knowing the potential and avoiding it). Fourth is the 

topic of balance to avoid injury due to poor posture (59.2%). 

 

One teacher outlines the kind of discussion that takes place (see Table 5.1) between 

teacher and student: 

 
 I don't follow D. Taubman to the letter but her approach to 'coordinate technique' 

is invaluable.  Forearm rotation is fantastic but not for everything.  Flexible 
wrists and natural hand shape are the key (T6 (Q), Table 5.1: 5.1.2). 

 

Another teacher describes the kinds of issues discussed as follows: 

 I do discuss this (PRMD) in lessons and demonstrate good and bad use, 
describe effects on musculature etc. and suggest constant monitoring and 
physical aspects of playing the instrument.  I stress the importance of positive 
thinking, compassionate attitude towards the self, stress the individuality of 
jazz expression along with the collective, non-competitive nature of the music. 
I recommend reading The Inner Game of Music and Effortless Mastery (T18, 
Table 5.1: 5.1.4). 
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Apart from knowledge of PRMD, teachers need to be aware of the inherent differences 

between lecturing to students and actively listening and encouraging students to share 

their concerns and experiences regarding PRMD and other relevant issues.   

 
5.6.4   Question 78     Teachers' primary goals of teaching 
 
The primary goals of teaching are reported by teachers as follows: 
 

•  Effectiveness in achieving learning outcomes - 26/54 (48.1%) 

• Achieving a quality performance - 39/54 (72.2%)  

• Other - a love of music 4/54 (7.4%) 

Totals exceed 100% as some teachers have chosen more than one goal. 

The aim of achieving a quality performance is an obvious and valid goal, providing the 

implication is not "at all costs."  Perhaps a more holistic goal might take into 

consideration the entire physical, emotional and psychological development of the 

student within a music teaching and learning framework. 

 
5.7   Questions 21; 63; 80      Teachers' comments additional to the Questionnaire  

Few teachers offered comments at the points provided, however some typical comments 

follow in Table 5.1, categorised to follow themes relevant to the guiding questions. 
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Table 5.1:  Themes arising from teacher further comments in response to the teacher questionnaire 
5.1.1 
Teacher Demands 
Practice Duration 
Practice Frequency 
Practice Intensity 
Practice Breaks 
Practice Technical content 

T18 The pressure of preparing students for 
assessment sometimes leads to neglect of the basics - 
time is spent on learning repertoire tunes rather than 
addressing foundational technical problems.  Students - 
young students - don't seem to take the issues seriously - 
they can't see down the track to being older and suffering 
the cumulative effects of bad use. 
T18 I would recommend they practise at a speed with 
an attack appropriate to the material they are working on 
e.g. they might focus on ballads for a few weeks therefore 
spending the majority of time on slow tempos, light touch; 
but they may also practise putting double time lines over 
the slower pulse = high speed.  It's tough to think of making 
recommendations based on the above.  I know all my 
students' practice times are highly variable, depending on 
other assignments due, work commitments, family etc. 
T2 (Q) I suggest they break each daily practice into 3 
sections. 1/basics (scales and voicings) 2/patterns (ii v I's 
etc) 3/repertoire.  Each day's session should be almost 
identical to the previous.  Daily repetition of the same 
material is best.  As items gain familiarity to mastery, they 
are replaced with new material within the categories. 

5.1.2. 
Pedagogy to prevent pain and injury 

T6(Q) I don't follow D. Taubman to the letter but her 
approach to 'coordinate technique' is invaluable.  Forearm 
rotation is fantastic but not for everything.  Flexible wrists 
and natural hand shape are the key. 

5.1.3 
PRMD Cause 
 

T6 (Q) I have seen very few problems that don't point 
directly to technical flaws which are usually remedied in 
one session. 

5.1.4 
Discuss PRMD with Teacher 

T18 I do discuss this (PRMD) in lessons and 
demonstrate good and bad use, describe effects on 
musculature etc. and suggest constant monitoring and 
physical aspects of playing the instrument.  I stress the 
importance of positive thinking, compassionate attitude 
towards the self, stress the individuality of jazz expression 
along with the collective, non-competitive nature of the 
music. I recommend reading The Inner Game of Music and 
Effortless Mastery. 

5.1.5 
Beliefs and Attitudes to student pain 
and injury 

T53 Wrote at length of the demise of the live music 
industry as we know it and a return to music purely as a 
hobby.  This teacher also indicated that composition is the 
ideal way to learn to appreciate the purpose and technical 
aspects of music and should be incorporated from the first 
lesson. 

 

These comments by teachers have been incorporated at various points of this chapter 

and will form part of the triangulation of data in Chapter 7. 
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5.8  Chapter 5 Summary 

Chapter 5 presented the results of the teacher survey and found the following results: 

 

• Teachers surveyed were mostly over 35 (86.1%) and mostly male (66.7%), 

possibly suggesting that males are over-represented in the jazz piano sector and 

longevity in the field is ensured by being prepared to teach, at least part time; 

• teachers of jazz piano have mostly bachelor or post graduate tertiary degrees, but 

25% of the participants are not tertiary trained; 

• all participants are professional musicians and all list teacher/lecturer as their 

occupation; 

• most teachers in the survey come from New South Wales, then New York State, 

then Victoria; 

• teachers have an average of 12 students each; 

• teachers' expectations in respect to frequency, duration, and intensity of 

practice/performance varied considerably; 

• repertoire expectations may not be as balanced as they could be and teachers 

might make this an area to address.  At the same time issues of repertoire could 

become a topic of curriculum modification among tertiary music programs 

which prepare teachers for their role; 

• away-from-the-keyboard activities are often ignored with the one exception of 

"analysis of origins, comparisons and relevant literature."  More attention could 

be given to the area of student learning away from the piano; 

• posture is well monitored and from the teachers' responses a list of posture 

modification strategies was devised; 

• some teachers recommend playing through pain for a certain length of time in a 

certain situation, for example playing in high pain to the end of a performance.  
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It is anticipated that this advice may be given to students more frequently by 

more teachers, and not just by the solitary teacher reporting it, so that under-

reporting due to the desire for social acceptability may be an issue in this 

question; 

• teacher estimation of prevalence of PRMD among students is extremely low 

(2.7%).  It is not difficult to see evidence of the existence of either an 

unwillingness to disclose on the part of students or a tendency towards denial of 

PRMD given the actual prevalence of 41% of injury and 63% of pain discovered 

in this study; 

• teacher-ranked symptoms and estimated anatomical location of those symptoms 

of PRMD among jazz pianists is quite accurate indicating some knowledge of 

the area, despite a low reporting of personal experience of student PRMD 

(89.9% of teachers claimed no personal knowledge of PRMD, either self or 

students);   

• all teachers encourage warm-up using scales, arpeggios, repertoire and 

improvisation for practice.  They recommend scales, repertoire and arpeggios for 

performance, both for an average of 5 minutes per session; 

• away-from-the-piano exercise is advised for forearm, middle back and fingers, 

and once again teachers have provided a list of preferred away-from-the-piano 

activities which are a rich source of data for others to access and for further 

research into their efficacy; 

• cool-down at the piano is advised by few teachers and exercises for wrist, 

middle back and lower back for an average of 5 minutes per session are the ones 

recommended; 

• teachers rank the external factors which motivate students to over-exert 

themselves similarly to the way students rank them, but they are markedly 
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different in one important factor.  Teachers place "Teacher Pressure" first and 

students place it next to last.  In this respect teachers demonstrate a 

misunderstanding of student motivation at tertiary level, a very important factor 

in the teaching/learning interaction.  This is another issue which needs to be 

addressed in teacher training music programs; 

• general exercise is recommended by 22.1% of teachers as a form of alternative 

therapy to help prevent PRMD; 

• most teachers claim they already teach PRMD prevention (87.4%). Of those 

who do not 59.2% express willingness to teach it in the future.  Considering 

there should be only 12.6% who do not currently teach this topic, the responses 

may not reflect the actual situation, and the statistic for a teaching rate of PRMD 

issues is possibly upwardly biased; 

• teachers report a willingness to adjust fingering to accommodate small hand size 

and this is a very positive result; 

• a very high percentage of teachers (95.8%) take steps to prepare students for the 

negative effects of exams, competitions, auditions, and concerts.  These are very 

immediate and visible elements in the teacher's daily life, and would be difficult 

to resist in comparison to the long term and less evident results of gaining 

knowledge and teaching about PRMD; 

• teachers report they are most knowledgeable in mental performance preparation, 

ergonomic posture and biomechanical function for players, but teacher 

knowledge is quite low in many areas such as dorsi and flexor deviation of the 

wrist, hyperextension and hyper adduction of the fingers, and musculo-skeletal 

anatomy.  These findings provide data to inform content of any course set up to 

assist teachers to learn more about the subject area of PRMD; 
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• teachers do not find much use for modern technological approaches in their 

teaching (e.g. video use) but once again easing trainee music teachers into better 

use of technology in tertiary music teaching programs may be the way to 

encourage teachers to make better use of these technological resources; and 

• teacher goals, although admirable in wanting to achieve optimum performance 

level, might also incorporate the holistic development of the student in a musical 

framework. 

 

Case study results follow in Chapter 6. 
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CHAPTER 6 
 

RESULTS - CASE STUDIES 
 

There were 6 case study participants, 3 teachers (two from Australia, one from the 

USA) and 3 students (2 from Australia and 1 from USA).  Table 6.1 displays the 

demographic data of the participants.  

 

6a Case Study Demographics 

Table 6.1 Demographics of Case Study Participants 
 Case 1 (S1) 

 
Case 2 (T2) Case 3 (S3) Case 4 (T4) Case 5 (S5) Case 6 (T6) 

Student 
 

Student  Student  Student  

Teacher 
 

 Teacher  Teacher  Teacher 

Age 
 

24 60 estimate 35+ 51 31 35+ 

Years of 
piano 
experi- 
ence 

7 pre-tertiary 
7 post- 
tertiary 

17 pre- 
teaching 
35 teaching 

7 pre-tertiary 
7 post- 
tertiary 

18 pre- 
teaching 
25 teaching 

11 pre- 
tertiary  
14 post- 
tertiary 

15 pre-
teaching 
35+ teaching 

Gender 
 

Male Male Male Male Male Female 

Student 
Handed-
ness 
 

Right 100% Right 95%  Right 92% Right 100% Right 95% 

Occupa-
tion 

Professional  
Musician 

Professional  
Musician 

Professional  
Musician 

Professional  
Musician 

Professional  
Musician 

Professional 
Musician 

Education 
Level 

Masters Diploma 
Technical & 
Further 
Education 

Bachelor of 
Music 

Masters Masters Trinity College 
of London 
ATCL 

State of 
residence 

Western  
Australia 

Western  
Australia 

Melbourne 
Victoria 
Australia 

New York 
City 
USA 

Long Island 
New York 
State USA 

Sydney, New 
South Wales 
Australia 

 

  



157 

Graham Wood 2011 PRMD and Jazz Pianists    

6b Data Analysis - Case Study 

The qualitative data collected in the Case Studies are analysed using the software QTR 

NVivo Version 8.  The data are coded under themes which reflect the questions to 

which participants responded.  NVivo also tracks the percentage of coverage of each 

theme.  Table A 6.2 in Appendix 6 shows these percentages. 

 

The coding and NVivo ordering of themes differs from the sequence in this chapter as 

themes and sub-themes have been re-ordered here to follow the structure which divides 

the chapter into six parts, in response to each of the six guiding research questions in 

turn. 

 

A cross-index to the verbatim material, as it was originally categorised and placed in 

order of questioning by NVivo, appears in Appendix 6. The original NVivo print out 

also appears in Appendix 6.  Transcripts of the Case Studies are to be found in 

Appendices -11a to11 f. 

 

Although teachers were asked to respond in terms of their students, their responses 

include a mixture of their own and their students' experiences.  Therefore the analysis of 

responses appears in chronological case order.  Students and teachers may be identified 

in more detail by referring to the transcripts as mentioned above, and by referring to the 

case study demographic Table 6.1.  Student and teacher responses are condensed in 

Table 6.2. 
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6c Coded Themes 

6.1 Guiding Question 1 What are the key factors contributing to a breakdown 
in performers' health among jazz pianists? 

 
 
THEME 1: CONTRIBUTING FACTORS TO BREAKDOWN IN 
PERFORMERS' HEALTH AMONG JAZZ PIANISTS 
 
 
Sub themes 

6.1.1 Question 4a    Personal experience of pain and injury (see A6.14 Appendix 

6) 

It is clear from the student responses that PRMD is the major factor leading to a 

breakdown in performance wellness.  Although all three students interviewed describe 

debilitating symptoms of PRMD, of the three teachers interviewed, only one reports 

experiencing PRMD personally and could only vaguely recall the number of students he 

had encountered, estimating less than 5 students who had been affected, despite his 

many years of teaching.  The other two teachers report no experience of PRMD at all, 

either for themselves or their students.  The assertion that musicians are experts at 

denial (Bronfenbrener, 2003) supports the concept that either PRMD is something 

teachers would rather not be associated with, and is mostly experienced by other 

teachers' students, or conversely that students would rather not divulge PRMD problems 

to teachers and therefore the "culture of silence" mentioned by Bragge et al. (2006) is 

supported. 

 

It seems the experiences of all three students interviewed, with respect to PRMD, follow 

a pattern which traces a frustrating experience of suffering PRMD symptoms, getting no 

answers from teachers, leading to further frustration in getting no help from the medical 

system and finally giving up to find their own solutions.  All three self-prescribed by 

cutting down the frequency, duration and intensity of practice, one also reducing time 
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spent on the computer, one coped with PRMD by recourse to the Abby Whiteside 

strategies, and one found the best solution was an increased dependence on prayer. 

 

6.1.2 Question 4b    Pain and injury due to practice (see A6.15 Appendix 6) 

The responses to the question concerning pain and injury due to practice show that, at 

this point, it is as if pain and injury due to practice does not happen, despite the detailed 

descriptions of pain and injury which arise later in response to further questions.  This 

suggests that students and teachers alike are reluctant to discuss PRMD, or perhaps that 

the question was not clear. 

 

6.1.3 Question 4c    Pain and injury due to performance (see A6.16 Appendix 6) 

In response to this question, only one student suggests hypothetically that pain and 

injury due to performance might occur.  No teachers acknowledge the reality of pain 

and injury due to performance at this stage of the questioning. 

 

6.1.4 Question 4d    Body part of pain and injury (see A6.17 Appendix 6) 

When asked about the anatomical location of PRMD, responses include arms 

(mentioned by 3 respondents), back (mentioned by 3 respondents), wrists and hands 

(mentioned by 2 respondents), shoulders, forearm and neck.  If the arm and forearm are 

combined as the one site of PRMD, this is consistent with the results of the student 

survey, where the forearm is the most reported anatomical location of pain and injury. 

 

6.1.5 Question 8b    Student or teacher symptoms (see A6.23 Appendix 6) 

Only one student provides a graphic account of the symptoms he suffered.  He describes 

severe pain in the upper wrist, more towards the forearm, then goes on to say. 

It was mainly wrist pain and after I was playing for about an hour, you just felt 
really fatigued, your hand, suddenly you couldn't move it. You couldn't move 
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your fingers, (they were) that weak. It was very tense and debilitating. It was just 
quite painful (S1, Table 6.2: 6.2.1.5). 
 

This student gives a clear description of why the wrist, hand and forearm are all 

mentioned with varying degrees of frequency.  The forearm is the primary location of 

the pain which then affects the hand.  This resonates with the student survey which 

nominated the forearm as the anatomical location most affected by PRMD. 

 

6.2   Guiding Question 2. What is the prevalence of PRMD among jazz pianists? 

 

 
THEME 2: PREVALENCE OF PRMD AMONG JAZZ PIANISTS 

 

Sub theme 

6.2.1   Question 6a PRMD prevalence (see A6.19 Appendix 6) 

Only one student acknowledges the prevalence of PRMD.  It may be significant that the 

student was being interviewed by the researcher, who was also his principal-study 

teacher and lecturer at the conservatorium at which he was a past student, and who was 

already familiar with the student's history of PRMD.  Two teachers deflected the 

question by describing their teaching methods which were intended to demonstrate 

either their preferred method for the prevention of PRMD or the non-existence of 

PRMD, depending on their belief system in this area. 
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6.3 Guiding Question 3: What are the frequency, duration and intensity of 
performance and practice sessions of jazz pianists and is there any 
correlation with PRMD?  

 
 
THEME 3: FREQUENCY, DURATION AND INTENSITY OF PERFORMANCE 
AND PRACTICE SESSIONS OF JAZZ PIANISTS AND THEIR 
CORRELATION WITH PRMD 
 
 
Sub-themes: 

6.3.1 Question 1a    Teacher Demands (see A6.1 Appendix 6) 
 
It seems that teacher demands are not, in my view as a past student and current 

performer and teacher, unreasonable, and students take responsibility for their own 

practice levels. 

 

6.3.2 Question 1b    Practice Duration (see A6.2 Appendix 6) 

Practice levels for students are reported as one hour daily for one, three hours for 

another, and one student mainly composes and writes music, so he goes on practice 

binges, which he calls "rolls," and gets up to 7 hours a day at these times.  This is borne 

out by the practice times reported by surveyed students which were wide ranging.  

Teacher recommendations for practice time are: (1) 2-3 hours daily; (2) as much as 

possible; and (3) no specified time. 

 

6.3.3 Question 1c    Practice Frequency (see A6.3 Appendix 6) 

There is little variation in practice frequency, with two stated times ranging from 5-6 

days (1 respondent) and 7 days per week (3 out of the other 3 respondents). 

 

6.3.4 Question 1d    Practice Intensity (see A6.4 Appendix 6) 

The respondents answers range from one who practises at mainly high intensity, 

through one who practises at both ends of the spectrum of intensity to three out of the 
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other three students who practise, or teachers who recommend students should practise 

at low intensity.  Once again there is a variety of practice intensity reported, with a 

surprising tendency to mainly practise at low intensity. 

 

6.3.5 Question 1e    Practice Breaks (see A6.5 Appendix 6) Case S1: 

Responses to the question on practice breaks were variable as follows: (1) taking no 

breaks; (2) engaging with the music and you won't need breaks; (3) letting your body 

tell you when you are uncomfortable; (4) taking a 5 minute break during the practice 

session; and (5) taking 5-6 minute breaks every 45 minutes.  Further research is needed 

to find the optimum duration and frequency of breaks as a useful guide to teachers. 

 

6.3.6 Question 2a    Practice Technical content (see A6.6 Appendix 6) 

There is not a clear path of development mapped out in the technical content of practice 

sessions and each approach is unique to the particular teacher or student concerned.  

This may be the optimum approach to setting up the technical content of practice 

sessions, but further structure may be required as a further guide to teachers.  This 

would be a challenging area for future research.  Also more research needs to be carried 

out on the effectiveness of teaching and learning methods of improvisation so students 

can practise with the optimum degree of efficiency. 

 

6.3.7 Question 2b    Practice Warm-up (see A6.7 Appendix 6) 

Among the responses as to whether warm-up prior to practice is useful or not, the group 

is fairly evenly divided between the negatives and the positives.  Two (one student and 

one teacher), do not warm-up and do not feel the need to do so.  One student does not 

warm-up and thinks it may be better if he did.  Two teachers suggest there is much more 

to warm-up than simply the bio-mechanical, with mind-warming exercise required also.  
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The final student values warm-up and has a clear concept and can describe the technical 

content he consistently uses. 

 

6.3.8 Question 2c    Practice Cool-down (see A6.8 Appendix 6) 

Cooling down after practice is summarily dismissed as a preferred option by all 6 case 

study participants. 

 

6.3.9 Question 3b    Performance Duration (see A6.9 Appendix 6) 

The question of duration of performance sets and set breaks is fairly consistent.  Sets are 

reported as lasting either 45 minutes, 1 hour, or 2 hours.  Breaks vary between 15-20 

minutes and 30 minutes.  This is not legislated OH&S practice but is commonly 

understood among jazz musicians and observed by all reputable jazz venues in line with 

legislated employee breaks in Western Australia, at least, but agreed to by all Case 

Study participants. 

 

6.3.10 Question 3a    Performance Frequency (see A6.10 Appendix 6) 

There are a variety of responses to the question of how frequently jazz pianists perform, 

ranging from 3 students having no regular schedule of gigs, to 2 students who are doing 

2 gigs a week (2 respondents), one doing 3-4 a week and those who manage to fit in 

from 4-5 and up to 8 gigs a week.  The students who manage the greater amount of gigs 

per week are often doing commercial music gigs as well as jazz, a different genre with a 

different, though related, set of performance conditions.  Any data collected from 

participants engaged to a large degree in commercial music would no doubt skew the 

results of PRMD prevalence among jazz pianists. 
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6.3.11 Question 3c    Performance Intensity (see A6.11 Appendix 6) 

There is a general consensus from the group that the risk of PRMD is greater during 

performance than practice, with one teacher reporting having no knowledge of how 

students conduct themselves at gigs, therefore no opinion on the area of greater risk.  

Four out of the other six consider the urge to risk PRMD is greater in performance, 

since the response to "being in the moment" leads to intensity of playing, while the 

adrenaline rush masks the PRMD early warning signs.  However this is modified by one 

participant who suggests playing time is limited for each instrumentalist in gigs and 

therefore the risk of PRMD during gigs is lower. 

 

6.3.12 Question 3d    Performance Warm-up (see A6.12 Appendix 6) 

Four out of the six respondents go through a modified warm-up process ranging from 

flat table finger exercises to get the fingers moving, to unstructured exercises or 

improvisation at the piano at the sound check.  One teacher describes her favourite 

method, the innovative "jazz dance, designed to relieve tension and induce relaxation " 

as follows: 

I am fortunate enough to have the benefit of taking different sorts of classes...A 
lovely mixture, a lovely variety of musical work and genres I am involved with 
and I apply the same principle...to all of these students.  There's even a 
particular...I loosely call it the "jazz dance" and it is something I introduce to 
everyone and it basically a thing that involves warming the whole body and it's 
fun to do and it really does work and it's one of the best ways of getting rid of 
tension that I've ever heard of and I've had enough feedback over the years to 
convince me that yes it really does work.  And it's something I encourage them 
to do when they are going to go into perform or to an exam.  It just helps to get 
rid of tension. Tension is one of the biggest hurdles I think that can interfere 
with a person's performance (A6.12\Internals Case Study T6; T6, Table 6.2.4: 
6.2.4.5). 

 

Carried out from a seated position, it may be difficult to encourage students and 

teachers to engage in this useful technique because of the potential of embarrassment 
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caused in a public display.  It is suggested there needs to be a degree of privacy before 

this strategy can be implemented, a rare commodity in public performance venues. 

 

6.3.13 Question 3e    Performance Cool-down (see A6.13 Appendix 6) 

Cool-down after performance is clearly not a recommended or practised technique by 

any of the group, whether students or teachers. 

 
The theme regarding the frequency, duration and intensity of practice as it relates to 

PRMD has referred to the demands the teacher places on the students and other practice/ 

performance factors potentially contributing to PRMD. 

 

Somewhat surprisingly the teachers have rather mixed views about the demands they 

place on their students. These views range from beliefs that a strict regime of daily 

practice is required to much more flexible ideas about the extent to which regular 

practice is necessary.  For those of the belief that regular practice is required to facilitate 

the development of strength and stamina, a requirement to participate in warm-up 

activities, as well as  specific exercises to build these skills are reported. For example, 

one of the Australian teachers explains:  

 
What I would normally talk to students about is the idea that sleep destroys the 
lion's share of new knowledge so I would say that it's important to do 
consecutive daily practice because each day your memory is like a photograph 
left on a windowsill which fades from day to day so each day you come back to 
it and what sleep hasn't destroyed you build on that and it's by the rebuilding - 
by the degradation through sleep and then by the re-building on the next day, 
that after a while, that constant destroying/re-building process gradually makes 
information become old knowledge that slides down into intuition, at which 
point it's 50,000 times faster in terms of access than conscious thought. So I 
would encourage students to then look at the idea that given the fact that their 
window of focus for a single day would include a list of items that they are 
going to practise and given the idea that you are supposed to practise things on 
consecutive days that means that everything you practise today you should 
practise tomorrow, because if you leave something off the list, you've got 48 
hours of sleep there degradation to destroy that particular item so therefore the 
practice schedule should be identical on each day not identical in the long term 
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but identical in terms that consecutive days like watching a clock that is ticking 
away very slowly but it is moving and it moves at a calculated rate only 
evolving and changing very slowly in time with one's progress towards mastery 
so you have to carefully monitor each item on the list to say how am I coming 
along with this, do I need to give more attention to this, and gradually as one 
gets to the point where one can do that technique in a variety of ways because 
it's like learning a language and learning the verbs in a certain order until you've 
got access to them at random for conversation (A6.3:T2 in Appendix 6). 

 
At the other end of the spectrum, one USA teacher was reticent to set a regime: 
 

You know it's really a hard question. I don't really determine much about their 
practice schedule. The level that I teach at is fairly high. For example the full 
time job I have the course is only for Masters students. Everybody I am seeing is 
in their mid 20s or older. A lot of them have been playing for quite a long time. 
And the focus of my lesson is usually not on the technical aspects. I would say 
that what I'm thinking of is that they are going to be doing substantial practice 
because that's the amount of work that we are dealing with. 
My teaching leans more toward coaching in the sense that I'm fairly open to the 
students setting kinds of direction and most of what we do is we problem solve 
about the areas they are working on and ways they can be more effective as 
practisers (A6.1:T4 in Appendix 6). 

 

This view is interesting for it raises the issue of learner independence.  The question is, 

of course, whether the students in general have sufficient skills at their disposal to 

practise effectively in terms of stamina building and injury prevention.  Case Study 

participants' answers to other questions regarding student and teacher approaches and 

strategies and teacher methods and recommendations to students regarding the nature of 

their practice and performance habits so they might avoid PRMD provide some 

challenging areas for further research. 
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6.4 Guiding Question 4:  What expectations do jazz piano teachers have
 regarding the musical and technical development of jazz piano students as 
 they affect PRMD? 
 
 
THEME 4: EXPECTATIONS OF JAZZ PIANO TEACHERS REGARDING 
THE MUSICAL AND TECHNICAL DEVELOPMENT OF JAZZ STUDENTS AS 
THEY AFFECT PRMD 
 
 
Sub-themes 
 

6.4.1 Question 9a    Beliefs and attitudes to student pain and injury  

Some beliefs include the over-arching importance of warming up, both mentally and 

physically (3 respondents).  One respondent expresses belief in anticipation and balance 

as preventative of PRMD and to achieve these, emphasises the benefits of daily general 

aerobic/cardio-vascular exercise.  Another recommends intense focus on the music itself 

rather than on oneself, where wondering about one's social status and sense of self, 

which is being sought through the role of musician, is the main object of focus. 

 

The way that one teacher's life experiences shaped his belief system with respect to 

PRMD is described by that teacher as follows: 

Well I guess I think that to some extent, performance related injury - that phrase 
-I actually think of it -I was having a flare up of a tendonitis issue. It was a long 
time ago - maybe ten years ago. I was doing a gig and it was with B and R - it 
was a piano player's gig and I was a little uptight about it because I had been 
trying to rest and play less. And I really was having my own issue with it. I 
ended up I debated about doing this gig and I did it and after the first tune I was 
so into the music - by the end of the first set I was playing my ass off I felt great 
and a lot of the stress......Anyway it was a weekend gig and I noticed R actually 
was not playing as strong as sometimes I've heard him play.  We were on a 
break in the back room, and I was telling the story about how I had been having 
this little flare up, I almost cancelled the gig and I was so glad I hadn't because I 
was having a lot of fun and it was great playing and everything, and he said, "I 
have aches and pains all the time in fact this weekend, I have been having a lot 
of aches and pains in his arms and stuff and he said that's just sort of part of 
what it is about being a musician that it is sometimes physically demanding and 
I think that's really true of athletes too and when they say don't play through the 
pain. Obviously there are real injuries people get which are very career 
threatening and all that kind of stuff but I also think there is a whole range in 
terms of what that is (T4, Table 6.2: 6.2.4.1). 
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6.4.2 Question 9b    Knowledge sources of PRMD (see A6.29 Appendix 6) 

Of the two respondents to the question regarding knowledge sources of PRMD, one 

looks back on his graduate conservatory training, but adds a rider that at the time he was 

so busy keeping up with practising in order to stay in the course and with other demands 

placed upon him that the information did not fully penetrate at the time.  The second 

respondent draws on the resource books to which he refers. 

 

6.4.3 Question 9c    Changes due to increased awareness of PRMD (see A6.30 
 Appendix 6) 
 
Only 2 respondents claim a change in approach due to increased knowledge and 

awareness of PRMD.  One student is already utilising the increased 

knowledge/awareness.  The other, a teacher, plans (tentatively) to do so in the future. 

 

6.4.4 Question 6b    PRMD Cause 

Each of the six respondents attributes causes of PRMD idiosyncratically.  Although two 

nominate intensity of practice, one qualifies this by coupling it with computer use.  The 

reasons given are listed as follows (S1 nominated four causes):  (1a) lack of awareness, 

(1b) bad posture, (1c) lack of exercise and (1d) carrying heavy gear; (2) lifestyle - being 

obsessed to achieve and not taking a holistic approach; (3) excessive practice time 

coupled with computer and keyboard use; (4) playing mechanistically and disconnected 

from the music; (5) too intense practice; and (6) failure to warm-up.   

 

Perhaps all of these causes have a common root, and the claim that it is not all of the 

above that cause PRMD, but carrying out all of the above whilst experiencing tension 

may be a topic for further research.  Tension in any or all of its forms may include 

certain types of muscle activation, residual static muscular loading, mental and 
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emotional stress (both good and bad), excess physical stress, and the opposite of 

relaxation.  Tension has been variously identified as a factor in PRMD by many authors 

in the literature (Amadio, 2003a; Burnson, 2007; Butler, 1995; Grindea, 1987; Jabusch 

& Altenmüller, 2004; Ong, 1992).  Tension can also be a component of other 

behaviours identified in the literature as having a strong correlation with PRMD, for 

example Type A behaviours (Lassen, Mikkelson, Kryger & Andersen, 2005), 

obsessional behaviours (Tubiana, 2003c) neurotic perfectionism (Rietveld & 

Winterkorn-Pierrot, 2008) or simply poor technique.  As stated earlier by one student: 

My foot injury is related to poor technique.  I am using an organ pedal which 
requires certain controlled motion of the right foot.  I am regularly tense when I 
try to finely control that movement.  Unfortunately this tension has drastically 
impacted on my wellness (S8, Table A4.6.1: A4.6.1.5). 

 

Some research attention needs to be paid to stress as a factor in PRMD. 

There is support by one of the teachers who was interviewed in a case study interview, 

and who recommends the "jazz dance" to alleviate tension (see 6.3.12 this study).  She 

states: "Tension is one of the biggest hurdles (that)...can interfere with a person's 

performance" (T6, Table 6.1: 6.4.5). 

 
Attributing a wider role to tension as a cause of PRMD would certainly explain the 

anomalies demonstrated in that no relationships have been established in this study 

between many of the factors tested and PRMD.  The role of tension in the prevalence of 

PRMD is certainly a challenging area for future research. 

 

6.4.5 Question 9d    Comments  

The justification for reporting comments as a separate sub-theme is to throw the 

spotlight on the issues uppermost in the mind of each student and teacher.  When called 

upon to comment upon the entire topic of PRMD, the respondents offered comment as 

follows:  (1) developing a culture of PRMD awareness and the role of the teacher; (2) 



170 

Graham Wood 2011 PRMD and Jazz Pianists    

mind body connection towards anticipation as a preferred technique to avoid PRMD; (3) 

computer use as a cause of PRMD; (4) awareness of PRMD promotes change; (5) the 

role of the conservatorium/clinic in PRMD; and (6) an idiosyncratic tension relieving 

ritual as a relaxation technique to prevent PRMD. 

 

This section explored Theme 4: "expectations of jazz piano teachers regarding the 

musical and technical development of jazz students," and examined the beliefs and 

attitudes of teachers which underpin their pedagogy and determine their approach 

towards PRMD.  It also examined their knowledge sources and perceptions of change 

induced in self or others as a result of increased knowledge and awareness of PRMD.  

The section also reported perceived causes of PRMD and discovered some similarities 

and differences of perception.  Finally we reviewed the invited comments retrieved 

from the closing remarks of the interview from each case study participant with the 

purpose of discovering their most pertinent views on PRMD and found once again the 

idiosyncratic nature of each participant's thinking on the topic.  A few similarities and 

many differences of approach emerged. 
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6.5 Guiding Question 5: What do jazz piano teachers consider to be the 
difficulties with respect to PRMD that a jazz piano student may face when 
practising and performing jazz music? 

 
 
THEME 5: TEACHER PERCEPTION OF THE DIFFICULTIES WITH 
RESPECT TO PRMD THAT A JAZZ PIANO STUDENT MAY FACE WHEN 
PRACTISING/PERFORMING JAZZ MUSIC 
 
 
Sub-themes   
 

6.5.1 Question 8a    Health Professional role in pain and injury (see A6.22 
Appendix 6).   
 
There was no indication from the collective comments of the participants that the role of 

the Health Professional is a highly valued one in the effective treatment of PRMD. 

 

6.5.2 Question 8c    Diagnosis of pain and injury (see A6.24 Appendix 6) 

There is no indication from the responses to the question of diagnosis of PRMD that 

there were any satisfactory diagnoses of the symptoms in a single case. 

 

6.5.3 Question 8d    Therapy to prevent pain and injury (see A6.25 Appendix 6) 

All three of the case study respondents to this question are teachers.  It seems the 

students have nothing to say on the topic of helpful preventative therapy.  One teacher 

recommends complete overall balanced health to avoid PRMD, one suggests more 

away-from-the-piano therapies, while the third teacher recommends "the jazz dance" 

(see 6.3.12 this study) as a physical activity which she has found invariably works to 

prevent PRMD in her students. 
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6.5.4 Question 8e    Therapy to treat pain and injury (see A6.26 Appendix 6) 

Of the four respondents to the question of helpful therapies to treat PRMD, one student 

had an unsuccessful experience with a GP who simply offered painkillers.  The second 

student respondent had scans and acupuncture with no success, the third, a teacher with 

a tendonitis-related problem was put in splints for 3 months without success, and now 

recommends to students that they find a pathway through the problem with mild 

playing, gradually increasing as the injury allows, but not to stop playing.  The fourth, a 

student, tried many different therapies without success.  Some may have made a 

difference but with health insurance cutting out after a period of visits, could not 

continue them to find out.  This student claims to have found some success in prayer for 

his PRMD problems. 

 

6.5.5     Question 8f  Alternative therapy for pain and injury (see A6.27 Appendix 6) 

Only two respondents offer comment on the topic of alternative therapies to relieve the 

symptoms of PRMD.  Both are students.  The first claims some relief from massage for 

a back problem.  The second, though unsuccessful himself in gaining relief through 

alternative therapy, urges others to try everything available.  He expresses a belief that 

there are people in all traditional and alternative health sectors, regardless of specialty, 

who have a strong sense of "the kinetic," who can heal regardless of their methods.   

 

There is still a lot of scope for independent research and collated claims of success 

among the traditional and the alternative therapies.  Currently it is a maze of conflicting 

reports and information, mostly anecdotal or claimed by the proponents themselves.  

Teachers would have difficulty recommending either traditional or alternative therapies 

without personal experiences, which they do not necessarily have. 
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6.6 Guiding Question 6: To what extent do teachers address the issues of 
performers' health in their teaching, especially as it relates to PRMD?  

 
 
THEME 6: THE EXTENT TO WHICH TEACHERS ADDRESS THE ISSUES 
OF PERFORMANCE HEALTH IN THEIR TEACHING, ESPECIALLY AS IT 
RELATES TO PRMD 
 
 
Sub-themes 
 
6.6.1 Question 5    Pedagogy to prevent pain and injury (see A6.18 Appendix 6) 

Summarising teacher and student observations, the views on pedagogy of the 

respondents include: (1) a focus on balance, taking a helicopter view, and exercising an 

hour a day to ensure the efficacy of the other 23 hours; (2) focus on weightlessness and 

relaxation; (3) regretting that neither the student's jazz teacher nor some of his classical 

teachers gave PRMD prevention guidelines; (4) using the Abby Whiteside approach, 

avoiding tension and not initiating action at the keydrop with fingers and hands, but 

instead using the larger muscle groups, and trying to involve the back and shoulders 

more and doing less at the periphery; (5) making sure the "2 muscle groups are not 

working against each other" (6) using video as a resource to check one's own progress; 

and (7) setting an alarm clock to strictly limit the practice to an hour, so that intense 

concentration ("alert listening" to what is happening with the music) leads to more 

focused and meaningful practice, so much so that the student comes to look forward to 

the practice hour each day.  It can be seen by the responses that each student and teacher 

has a view of the most successful pedagogy to implement, or at least the aspects of their 

pedagogical experience they had time to share in the limited time allowed by the short 

interview, shaped by their individual life experiences.  However these short responses 

would inevitably distil the essence of their preferred pedagogical approach to help 

prevent PRMD.  All provide potential topics for further research. 

 

6.6.2 Question 7a    Discuss PRMD with the teacher (see A6.21 Appendix 6) 
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There was a unanimous response by students and teachers alike that discussion with the 

teacher was usual.  One teacher's concept of the discussion of PRMD might describe 

lecturing rather than discussion, and he remarks on having to restrain himself from 

talking too much about PRMD.  In reference to Brandfonbrener's (2001) statement that 

the principal-study teacher is a "studio therapist without a licence," some of the skills of 

the licensed therapist, such as picking up stray student comments about pain and injury 

and reflecting those comments back to the student so they may enlarge on them, by 

reading body language, and actively listening to not only what the student is saying, but 

to what they are implying rather than saying, may be skills worth acquiring so teachers 

might tackle PRMD issues among their students more proactively. 

 

The pedagogical implications for teachers rest in the comment from one student: 

the teacher I studied with in New York she really did a lot.  Her and the one 
before... who suffered injury himself.  Some teachers seemed more sympathetic 
than others. Some were very sympathetic but simply didn't have anything 
practical to help me - nothing - nothing practical to help me with my problem 
(S5, Table 6.2: 6.2.6.2). 

 

The poignancy of this student's response carries with it the plea for teachers to engage 

proactively and to the best of their ability with students who experience PRMD and to 

seek knowledge in order to do so more effectively. 

 

Case Study participants' mainly paraphrased condensed responses in table form follow 

in Table 6.2.  Detailed responses are in Appendix 6 and transcripts in Appendices 11a-

11f. 
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Table 6.2:  Coded Themes of Case Study participants' responses to the case study questions  
Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
THEME 1: CONTRIBUTING FACTORS TO BREAKDOWN IN PERFORMERS' HEALTH AMONG JAZZ PIANISTS 
6.2.1.1 
Q4a Personal 
experience of pain and 
injury (see A6.14 in 
Appendix 6). 

Pain in the wrists, 
attended doctors for 7 
months, could hardly 
perform.   
Back pain problems 
occurred but did back 
exercises, seemed to 
help.  Subsided in time. 

No experience either 
self or students 

Worked long hours to 
prepare for a 
recording.7 hours a 
day for 4 months had 
pain in the forearm. A 
CAT scan, acupuncture 
did not find cause or 
help. Shorter duration 
practice helps.  
Computer use worsens 
it. Now goes more 
carefully with both long 
hours of practice and 
computer use. 

Had 5 or fewer 
students with 
wrist/elbow tendonitis-
related issue worked 
successfully through 
using Abby Whiteside 
technique and advises 
not to stop entirely but 
use a step by step 
progressively more 
aggressive way of 
dealing with it. Own 
experience of splints, 3 
month rest then 
retraining was 
unsuccessful. Finds his 
advice to students also 
works for him. 

At 17 had a disabling 
un-specified PRMD.  
No-one had any 
answers. Then he went 
onto a rigorous 
exercise schedule. He 
was on a bike 3 times a 
week at 7am for 40 
minutes at 85% of 
maximum heart rate.  
"My legs were so tired 
so my arms didn't seem 
to hurt as much so I 
was able to practise 2 
to 2 1/2 hours every 
day." Problem later 
worsened and 
persisted. 
Still working on the 
problem  

No experience either 
self or students 

6.2.1.2 
Q4b Pain and injury 
due to practice (see 
A6.15 in Appendix 6). 

No pain or injury due to 
practice because in 
practice subconsciously 
you feel pain and take a 
break 

"I haven't had very 
many students report 
[pain due to practice]" 

   I have had students 
who have mentioned 
from time to time that 
they were having a few 
problems 
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Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
6.2.1.3 
Q4c Pain or injury due 
to performance (see 
A6.16 in Appendix 6). 

"...but in gigs you just 
seem to push forward 
...It would have to be 
more noticeable in 
gigs." 

"No. Any students I 
have had that say they 
have pain usually they 
are students that have 
a history of pain and 
often I find quite early 
when I make contact 
with them, they are 
already letting me 
know, that 'I have a bit 
of a problem with RSI.'  
I think once those 
problems are 
established they are 
very difficult to fix 
under fire when you're 
practising with pain." 

    

6.2.1.4 
Q4d Body part of pain 
and injury (see A6.17 
in Appendix 6). 

"...serious pains in my 
wrists" 
"I did have some back 
pain problems." 

"Usually arms, 
shoulders, hands, more 
often than not, hands." 

Reports forearm pain Neck and back and 
hands 

"It was my arm.  It felt 
like from my forearm all 
the way up almost to 
my armpits." 

"It could be...the 
wrist,...the hand 
itself..., the arm.... the 
back because matters 
of posture come into 
consideration too. "  
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Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
6.2.1.5 
Q8b Student or 
Teacher Symptoms 
(see A6.23 in 
Appendix 6). 

Severe pain in the 
upper wrist, more 
towards the forearm 
"It was mainly wrist pain 
and after I was playing 
for about an hour, you 
just felt really fatigued, 
your hand, suddenly 
you couldn't move it. 
You couldn't move your 
fingers (they were) that 
weak. It was very tense 
and debilitating. It was 
just quite painful." 

 "It wasn't like RSI or 
anything specific like 
that. I did not really 
have... (a) convention-
al (disorder)...I mainly 
had this one scan. 

Has a recurring tendon- 
itis problem 

received 2 different 
diagnoses from 2 
different doctors. "One 
said that he thought I 
had thoracic outlet 
syndrome." 

 

THEME 2: PREVALENCE OF PRMD AMONG JAZZ PIANISTS 
6.2.2.1 
Q6a PRMD 
prevalence (see A6.19 
in Appendix 6). 

"Yes I do think it 
happens quite a lot." 

 "Not that many pianists 
I don't think. I have 
heard about other 
instrumentalists but I 
have not heard about 
that many pianists 
necessarily. I think one 
or two from memory 
have spoken about it." 

  "It hasn't been my 
experience to come 
across too many of 
them." 

THEME 3: FREQUENCY, DURATION AND INTENSITY OF PERFORMANCE AND PRACTICE SESSIONS OF JAZZ PIANISTS AND THEIR CORRELATION WITH PRMD 
6.2.3.1 
Q1a Teacher 
Demands (see A6.1 in 
Appendix 6). 
 

"it was mainly coming 
from me - the urge to 
practice - you (the 
teacher) told me to take 
breaks" 

  is teaching masters 
students so practice is 
mainly problem-solving 
about how to become 
good practisers 
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Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
6.2.3.2 
Q1b Practice Duration 
(see A6.2 in Appendix 
6). 
 

One hour then a break 
3 hours a day, varies 
with gigs 

The more the better - 8 
hrs a day would be 
fantastic, but reality 
brings it to 2 core hours 
every day, more as 
time allows 

Composes rather than 
anything else so 
between writing has 
"practising rolls" for 6-7 
hrs a day 

Never instructs about 
practice hours but 
personally would 
expect 2 or 3 hours a 
day 

One hour a day. Has 
greatly reduced 
practice time due to 
learning about relaxing  
and doing preparation 
away from the piano 

Finds some students 
practice incessantly 
others as little as 
possible. Teaches to 
use common sense 
and address problem 
areas 

6.2.3.3 
Q1c Practice 
Frequency (see A6.3 
in Appendix 6). 
 

every day Consecutive daily 
practice of the same 
material until mastery is 
reached and then it is 
replaced with other 
work. 

 5 or 6 days a week 7 days a week  

6.2.3.4 
Q1d Practice Intensity 
(see A6.4 in Appendix 
6). 
 

Tries for a balance in 
intensity - ballads less 
and cut tempos more 
intense, but seems 
mostly at high intensity 

Slow practice is best to 
give the body time to 
absorb new information 
Volume takes balance 
not physical strength 

Practising both ends of 
the spectrum. 

"... less on...sound and 
attack and more on the 
professional level jazz 
gigs where we...play... 
...half...150 whatever" 

"due to...injuries...past 
and...ongoing. I keep... 
intensity of speed, vol- 
ume and attack 
low...to. avoid further 
injury." 

 

6.2.3.5 
Q1e Practice Breaks 
(see A6.5 in Appendix 
6). 
 

When unaware of 
PRMD practised 3 hrs 
straight, but now takes 
(5-6 minute) breaks 
after 45 minutes 

Mental concentration 
ensures they are aware 
if they are 
uncomfortable and I 
teach them not to 
practise to injury point 

"I think you just go with 
it. If I'm going to 
practise for 6 or 7 
hours it would 
...be...more or less 
continuous." 

Need a wide set of 
approaches and to 
monitor their engage- 
ment with the music,un- 
concerned with breaks 

"I take a short 5 minute 
break during the 
practice session." 
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Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
6.2.3.6 
Q2a Practice 
Technical content (see 
A6.6 in Appendix 6). 

Starts with a warm-up, 
then goes into voicings 
and scales, sightings, 
then repertoire medium 
fast 

Need to listen to 
transcriptions and do 
transcribing of the great 
players to get you into 
the style of playing 
Do voicings and scales 
Build into harmonic 
blocks to make tunes.   
Take everything slowly 
through every key 

Practising with a 
metronome setting up 
a 32 bar pattern, a new 
application with the i-
phone where you set it 
up for 32 bars and it 
adds 1 beat per minute 
of the metronome 
every 32 bars. Practise 
with a walking bass 
line, left handed or 
ostenato, tunes, 
patterns within and 
without a pulse. No 
technical exercises but 
plays classical (not 
core repertoire) pieces 
sometimes. 

Need to look at practice 
like enlarging a tool kit 
for improvising, 
attacking and fast 
tempo playing. Put the 
metronome on 2 and 4 
at any tempo and 
listen. Work on 5 or 6 
issues - fast tempo; 
odd meters; play with 
commitment, lyricism, 
playing different keys, 
playing and singing, 
holding one chord and 
singing, finger training, 
rhythm, repertoire, 
voicings, re-
harmonisation 

"I mainly do sight 
reading from a score 
reading book and a 
range of technical 
exercises and 
improvising." 

 

6.2.3.7 
Q2b Practice Warm-up 
(see A6.7 in Appendix 
6). 
 

"I do try to start with 
a....warm-up.  I use the 
hands. I go up to No 20 
...Hanon at ...80 beats 
every 2 minutes... 
voicings, warm-up and 
practice at the same 
time, get the hands 
moving " 

Not warm-up as in 
physical sports but start 
gently with the practice, 
stay within capabilities, 
it's more an intellectual 
exercise.  "Burn in a 
clear idea of what you 
want to do and work off 
that blueprint" which 
drives the body activity.  

No warm-up, straight to 
the schedule.  Some 
regret about not 
warming up. 

"Nope!" "I do not warm-up at all 
for the keyboard.  Now 
that I know how to use 
my fingers correctly, I 
don't need to." 

Warm-up the human 
instrument, the real 
instrument first (the 
piano is merely an 
extension) away from 
the piano.  Then 
scales, arpeggios. Get 
the blood running, the 
muscles warm and re- 
laxed, breathing, 
posture, stretch like the 
athlete.  
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Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
6.2.3.8 
Q2c Practice Cool-
down (see A6.8 in 
Appendix 6). 

"I don't do cool-down."      

6.2.3.9 
Q3b Performance 
Duration (see A6.9 in 
Appendix 6). 

"Gigs vary between 2 
hrs and 3 hrs and the 
breaks in between sets 
would be 1/2 hour.  The 
sets are 1 hour each." 

"...usually between 45 
minutes and an hour 
is... the...set length and 
break lengths ...15...20 
minutes according 
to...pressure to get 
back to the gig." 

"Set would...be...an 
hour...but a break...30 
minutes." 

 2 hours  

6.2.3.10 
Q3a Performance 
Frequency (see A6.10 
in Appendix 6). 

"I'm...doing...3 or 4 a 
week...When I was in 
Uni I was doing more 
than that." 

"Oh that varies 
completely some 
students do 1 gig one 
week and none the 
next. And other 
students are... doing 4 
and 5, and they're not 
all jazz gigs. Early on 
they develop a hunger 
for just never saying 
no...they can be doing 
8 gigs a week.  But 
usually the more gigs  
the more their studies 
suffer" 

"I don't really gig per 
week in any way shape 
or form. In fact I do go 
for six months without 
doing a gig quite often. 
Basically if I'm touring 
which I might do 3 to 4 
weeks per year, I might 
play 4 or 5 gigs a week.  
And I might be going 
months between gigs." 

In New York it's hard to 
get gigs even with high 
level skills, also most 
students are from out 
of the country  
"I still teach 4 times a 
year at a small 
conservatory and those 
students work a lot 
more because it's a 
small town and they 
are always playing a 
little jam session or 
gig." 

"Each week about 2 
gigs a week." 

"...an average of twice 
a week." 
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Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
6.2.3.11 
Q3c Performance 
Intensity (see A6.11 in 
Appendix 6). 
 

Definitely more intensity 
in performance as you 
are "in the moment." 

More intensity in gigs 
as the fear and the 
adrenaline kick in, 
which impedes 
relaxation and invites 
injury 

"(Gigs) Yes.  Just the 
sheer volume of 
playing with other 
musicians in clubs." 

"...more people hurt 
them- selves practising 
than on gigs" where 
you comp, talk between 
songs, take breaks - 
One solo a night if 
you're lucky. Only 
problems of a bad 
piano, being inaudible, 
are on the minus side. 

During the performance 
session I don't think of 
that too much all, I just 
let myself play and if 
I'm pushing anything a 
little harder I may 
notice it, but a lot of 
time the adren-aline will 
kick in and I'll be fine.  

Because I never hear 
them practising it's 
hard to say." 

6.2.3.12 
Q3d Performance 
Warm-up (see A6.12 
in Appendix 6). 

"I do have a bit of a 
tinkle" 

Flat table exercises for 
both hands in the car 
on the way in. 

Some scales at the 
sound check 

  Doing the "jazz dance" 
to relieve tension and 
encourage relaxation. 

6.2.3.13 
Q3e Performance 
Cool-down (see A6.13 
in Appendix 6). 

"definitely not cool-
down." 

     

THEME 4: EXPECTATIONS OF JAZZ PIANO TEACHERS REGARDING THE MUSICAL AND TECHNICAL DEVELOPMENT OF JAZZ STUDENTS AS THEY AFFECT PRMD 
6.2.4.1 
Q9a Beliefs & 
Attitudes to student 
pain and injury (see 
A6.28 in Appendix 6). 
 
 

"I think it's something 
that at this point not a 
lot of people are aware 
of their wellness. It is 
really something that 
really, really prevents 
you to play to the 
maximum of your 
ability. Especially in a 
gig performance. You 
do have to not 
underestimate warming 
up. For me it was 

Technique is 90% in 
the mind and 90% of it 
comes from anticipa- 
tion hence slow pract- 
ice and that is about 
being in balance mind 
and body, playing with 
the whole body and 
being prepared.  Like a 
boxer or golfer with 
footwork, or squash 
player whose whipping 
stroke comes from 

 Has a recurring tendon- 
itis problem and when he 
quizzed an older 
musician about his 
playing a subdued gig 
and the reply was that he 
often suffers pain, but 
these aches and pains 
are part of being a 
musician. Real problems 
exist but mostly you 
accept the pain as part of 
getting older. External 

"A lot of pianists... 
measure their success 
as a person by their 
proficiency on the 
piano, their ability to 
play. It becomes a big 
issue and then in order 
to feel better about 
yourself you'll keep 
playing and sometimes 
through pain you feel 
like you have to reach 
a certain goal you have 

"One of the things I am 
very careful to outline 
...When a student 
comes to see me for 
the first time...we don't 
talk about the business 
of playing the piano for 
a while because what 
we do... is talk about 
what they normally do 
when they're about to 
play...then they'll say, 
'you mean a warm-
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warming up and 
practising, honestly 
practising stretching 
and trying to do things 
really good and the 
final note would be to 
definitely read about it 
and definitely spend the 
time" 
 
"I remember when we 
were discussing it, 
(PRMD) it actually has 
a lot to do with the mind 
frame of the performers 
and not getting 
stressed or tensing up 
because when you do 
get stressed you forget 
about your posture and 
you do forget about a 
lot of things and get 
injury." 
 

power not physical 
strength. So volume 
and attack calls for this 
balance also. "I am a 
little bit conservative 
about pain and injury 
and I go back to 
people like Liszt and 
Art Tatum, people who 
sat there playing at a 
very high level of 
performance every 
day.  Liszt wrote a 
letter to a friend saying 
he was very happy 
because he was 
practising just trills for 
4 hours each day...But 
I don't think that Liszt 
suffered from RSI... 
More often than not I 
think RSI... and strain 
from playing is a result 
from a lack of prepar- 
ation. Or bad prepar- 
ation." Basic anatomy 
and awareness of the 
way body strain impin-
ges on muscles... And 
boring plain exercise 
daily helps prepare 
muscles for ...strain...."  

stressors also manifests 
as body pain. 
"Injury happens when 
people are disconnected 
from the music." 
 

to keep playing to get 
good..  I wasn't told 
pain was a bad thing. I 
figured it was no pain 
no gain. I know that 
one of my professors 
said the same thing.  
She would sit there for 
6 hours a day and she 
would just play through 
the pain. And that's 
what I did but it's a 
Catch-22 situation in a 
lot of ways, because in 
order to get rid of these 
issues it needs to be 
less time at the piano 
but more focussed and 
not more focussed in 
terms of brain power, 
more focussed in the 
way the body works.  
You think if I just keep 
tapping this out it will 
be in my head and I 
will have it memorised, 
but there is a much 
more efficient way of 
doing this." 
 
 

up?'...they'll generally 
say 'play some scales, 
play some arpeggios' 
or whatever...and that's 
when we talk about 
concept and what I try 
to help them embrace 
is the concept that they 
themselves are in fact 
the instrument and any 
warm-up that they do... 
I'm fully in favour of 
what they call a warm-
up, scales, arpeggios 
etc...but the important 
thing before anything 
else before they go 
anywhere near the 
instrument they need 
to be looking at 
warming the real 
instrument which I 
believe is the person 
themselves...if the 
human organism if you 
like is the instrument... 
that huge lump of 
wood...that so called 
instrument becomes 
simply really an exten-
sion of them, them as 
the real instrument." 

Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
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6.2.4.2 
Q9b Knowledge 
sources of PRMD (see 
A6.29 in Appendix 6). 

"I was very fortunate to 
have lectures with a 
key pianist.  I think at 
the time I was getting a 
lot of information on it 
but I was so occupied 
with practising that 
maybe I did not take 
the right steps to avoid 
it. 
There was a lot of 
talking about warming 
up I remember and not 
stacking and of the 
Alexander Technique. 
All of the things were 
really good. But again 
at the time I think I was 
quite occupied with 
practice." 

   "You've asked me stuff 
I've loaded answers to 
this, because I've read 
a lot of books on this 
too from years without 
outlet when there was 
nothing out there. 
Some books like 
Playing Less Hurt, or 
Music Physicality." 

 

6.2.4.3 
Q9c Changes due to 
increased awareness 
see (see A6.30 in 
Appendix 6). 

Claims definite change 
as a result of 
knowledge.  

  Awareness to PRMD 
promotes change 
"No but it's good to hear 
because it's makes me 
realise. I have to say, 
partially because of 
teaching at the grad 
level, I feel that I don't 
look for any of these 
things very much unless 
somebody brings it up. 
I'm still OK with that.  

  

Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
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    There's nothing wrong 
with that. Having had this 
conversation it makes me 
want to think about 
checking in with students 
on this more and maybe 
making sure their 
practice is reasonable 
and temperate and all 
those things - I think it's a 
thing...I'm going to try to 
be a little more aware 
about..." 

  

6.2.4.4 
Q6b PRMD Cause 

Lack of awareness: 
"I think people are not 
aware enough and 
don't pay enough 
attention to it (PRMD) 
and keep pushing 
through the pain or just 
ignore it, anything like 
that which is something 
you really should take 
care of it." 
Bad posture 
"Bad posture is one. 
Lack of exercise for 
sure." 
Carrying heavy gear 
"Carrying heavy gear is 
definitely one of them. 
Going for gigs and. " 

Lifestyle - being 
obsessed to achieve 
"I think sometimes the 
lifestyle - and that 
seems to be changing 
now -but the lifestyle 
itself seems to be the 
biggest injury to their 
health.  The lifestyle of 
endlessly becoming 
obsessed which is a 
good thing but 
becoming obsessed 
we spend more and 
more hours at the 
keyboard and wanting 
to master it and more 
and more developing 
the blinkered vision  

Excessive practice 
time 
"practising rolls" for 6-7 
hrs a day in bouts 
often leads to injury  
 
Computer & Keyboard 
use 
"I'm convinced also 
and what I feel the 
issue was, was a 
combination of 
practising and 
mousing... I was doing 
all these fine 
movements at the 
piano ... to this fine 
mousing movement. I 
had a colleague I was  

Playing mechanistically 
Considers injuries occur 
"when people are 
practising in a 
mechanistic way and are 
disconnected from the 
music." 
 
 

Too intense practice 
"If I do have a 
particularly rigorous 
day when I just let fly, 
occasionally 
afterwards I might find 
a little soreness in my 
right arm." 
 
"Due to the injuries I 
have suffered in the 
past and some 
ongoing problems I 
keep the intensity of 
speed, volume and 
attack low in order to 
try to avoid further 
injury." 

Failure to warm-up 
"I have had students 
who have mentioned 
from time to time that 
they were having a few 
problems and the 
moment that those 
start to appear I ... 
remind them about the 
warming up and 
generally I find that 
they have been 
forgetting.  ... I tell 
them to write down on 
a piece of cardboard in 
huge letters, "Warm-
up." and put it 
somewhere in the 
house where you are  

Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
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 carrying heavy full 
weighted heavy weight 
piano. If you don't get 
the right case and it 
doesn't have wheels, 
you do have to pick it 
up and there's lot of 
pressure on your wrist 
when you do that 

that I have to do this, I 
have to do this" 
Not taking a holistic 
view 
"then other things start 
to suffer and they don't 
take the holistic 
approach and develop 
health problems that 
they try to fix in later 
life." 

speaking to who was 
playing a lot of 
computer games and 
he was practising too 
and experiencing the 
same thing...So when 
I'm practising, I 
actually try to stay off 
the computer a bit. " 

  going to see it before 
you go any- where 
near the piano. And 
...get to a point where 
they don't need to be  
reminded ...It becomes 
a matter of habit and 
those are the ones who 
report being clear of 
pain and strain of any 
sort." 

6.2.4.5 
Q9d Comments (see 
A6.31 in Appendix 6). 
 
 
 
 
 

"Just on a final note I 
think it's very important 
to keep aware. And if 
someone does - I 
remember finding out - 
you know I remember 
being in uni and 
speaking about fellow 
piano players and I 
think its' very important 
to - (pass on, by) word 
of mouth - the 
knowledge." 
 

professes a belief that 
technique is 90% in the 
mind and 90% of it 
comes from 
anticipation.   
"There's two ways to 
approach it. You can 
unpack the information 
back to ground zero 
and then re-pack it 
gradually. But at all 
times you have to keep 
looking sideways or 
looking ahead to the 
finished product." 

"I had a little bit of a 
feeling about that 
computer use. It might 
be just me but..." 
 

Comment is repeated of 
that made in section on 
Change at 6.2.4.3 above. 
Expresses the wish that 
new awareness of PRMD 
will lead to incorporating 
classes in PRMD into his 
teaching program.  

"Research is rare... I 
have been looking 
forward to and 
expecting perform- 
ance [injury] preventive 
...[courses] for the 
piano.  ... Some people 
may have a person on 
staff.  One university 
has a link with the 
physical therapy 
department and the 
school have 
performing arts clinics 
every Summer 
involving physical 
therapy... I was into 
bio- feedback for a 
while, that could help - 
Feldenkrais, Alexander 
Technique... 

I ...have the benefit of 
taking different sorts of 
classes ...There's even 
a particular ...I loosely 
call it the "jazz dance" 
and it is ... basically a 
thing that involves 
warming the whole 
body and it's fun to do 
and it really does 
work... one of the best 
ways of getting rid of 
tension that I've ever 
heard of and I've had 
enough feedback over 
the years to convince 
me that ... it really does 
work...it's something I 
encourage them to do 
when they are going to 
go in to perform or to  

Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
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     A lot of students are 
leaving school without 
knowing about their 
instrument at 
all...especially 
pianists...I think it 
should be incorp- 
orated into college 
curriculum as a 
necessity." 

an exam... helps to get 
rid of tension. Tension 
is one of the biggest 
hurdles...can interfere 
with a person's 
performance." 

THEME 5: TEACHER PERCEPTION OF THE DIFFICULTIES WITH RESPECT TO PERFORMERS' HEALTH THAT A JAZZ PIANO STUDENT MAY FACE WHEN 
PRACTISING/PERFORMING JAZZ MUSIC 
6.2.5.1 
Q8a Health 
Professional role in 
pain and injury (see 
A6.22 in Appendix 6). 

"Definitely I went to the 
doctor a fair few times. 
I did go to an 
Occupational 
Therapist." 

"Not to my knowledge."  "Yes."  "I know there have 
been a couple but 
apart from that they 
appear to have been 
relatively pain free." 

6.2.5.2 
Q8c Diagnosis of pain 
and injury (see A6.24 
in Appendix 6). 
  

Muscle fatigue 
"I specifically remember 
I had no idea what it 
had to do with anything 
but I remember he 
asked me to hold a 
paper between my 
fingers and I did it and 
he goes "it seems like 
you have muscle........ 
fatigue, muscle..." 
something like that, and 
he diagnosed it as that 
- muscle , something,  
can't remember." 

 Non-specific diagnosis 
"It wasn't like RSI or 
anything specific like 
that. I did not really 
have... conventional. .I 
mainly had this one 
scan.  I think I had a 
recording coming up in 
LA and I was 
concerned about it. I 
had a CAT scan and 
they said they couldn't 
really see... permanent 
injury... get the same 
problem, and it was in  

Teacher named Tendon-
itis, Carpal Tunnel 
Syndrome, Pre-Carpal 
Tunnel Syndrome, 
Tenosenovitis, Pinched 
Nerve. 
"The ones I've heard the  
most are Tendonitis, 
Carpal Tunnel 
Syndrome, Pre-Carpal 
Tunnel Syndrome, 
Tenosenovitis and 
somebody I have had, 
seemed to have had a 
pinched nerve." 

Thoracic Outlet 
Syndrome 
"After my sophomore 
year at college, I was 
19, I went to the... 
Institute for the 
Performing Arts in New 
York City to try to  
receive treatment and 
a diagnosis. And I 
received 2 different 
diagnoses from 2 
different doctors. One 
said that he thought I 
had thoracic outlet  

 

Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
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   the right hand where I 
was pushing hard with 
this passage." 

 syndrome and that I 
wasn't getting enough 
Stage 4 sleep." 

 

6.2.5.3 
Q8d Therapy to 
prevent pain and injury 
(see A6.25 in 
Appendix 6). 

 "No, No I don't think 
the Alexander 
Technique. ...We have 
general bodies that 
need general and 
overall and balanced 
health...I do a 
balanced weight 
program three times a 
week and a body 
toning and a 
calisthenics program 
and amongst all that 
on as many times as 
you can a balanced 
cardio vascular 
program which would 
be either running or 
bike riding or 
swimming.  RSI is ... 
lack of anticipation 
where we are a bit too 
late so we twist our- 
selves to get to the 
note leads to a bad 
standard of 
performance"   

 "and I have to say my 
feeling about that stuff 
has been to treat that 
more with... the other 
part of my own 
experience was that a lot 
of this was not just about 
piano technique but 
piano technique in the 
larger sense of what that 
could mean but there are 
things like Feldenkrais, or 
Tai Chi, or Yoga, or 
Alexander Technique all 
those different things that 
are very helpful at 
addressing habits away 
from the piano that are 
contributing to the 
problem." 

 good care of 
themselves as they 
would of their 
instrument, and that 
includes...the breathing 
and the posture then I 
notice the problems 
they have been 
referring to ... seem to 
dissipate" 
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Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
6.2.5.4 
Q8e Therapy to treat 
pain and injury (see 
A6.26 in Appendix 6). 
 

"... the doctors...just 
kept on prescribing 
muscle pain 
medication." 
 
 

 "...I had scans and 
acupuncture and I got 
some lotions like 
massage kind of stuff 
like that." 
 

"When I got tendonitis 25 
years ago, I was put in 
splints for 3 months. I 
didn't practise or do 
anything. I didn't use my 
hands in any way. Then 
there was a long process 
of trying to retrain - 5 
minutes a day, then 10 
minutes a day... 
Ultimately for me there 
was not a very good 
result ...so unless the 
student is completely 
debilitated, that they 
need to try and find ways 
of integrating very mild 
practice and just figure 
out what it is they can do 
... and do that." 

"He just put me on 
anti-inflammatories 
and told me not to play 
piano for a month.  The 
other doctor she 
treated things more 
holistically and I was 
going to the city once a 
week and she would 
perform osteopath 
manipulation on me.   
We did that a few 
times but... 
.  I also went to a 
Chiropractor...I studied 
3 months at Harvard, 
Alexander Technique... 
From there I stopped 
seeking treatment.  I 
just started praying a 
lot more." 

 

6.2.5.5 
Q8f Alternative 
therapy for pain and 
injury (see A6.27 in 
Appendix 6). 

"For me exercise was a 
big thing. He did say 
that for the posture to 
keep a straight back 
and develop the 
muscles in the back 
and that would help  
My grandma is a 
professional masseuse 
and she kept on  

  "... do everything... anti-
inflammatory drugs at 
least in the short term... 
physical therapy...Yoga 
... Alexander Technique, 
Feldenkrais, ...acupunc- 
ture.... chiropractory I 
think is useless. There 
are a lot of alternative 
things ... E vitamins, to  

  

Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
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 massaging the area 
and it did help, it did 
actually quite help a 
lot...and it did help. It 
did relieve the pain." 
 

 

  massage, deep tissue 
work, myotherapy. .swim- 
ming... there are certain 
people ... who have a 
sense of kinetic- how 
people use themselves" 
who can help 

  

THEME 6: THE EXTENT TO WHICH TEACHERS ADDRESS THE ISSUES OF PERFORMANCE HEALTH IN THEIR TEACHING, ESPECIALLY AS IT RELATES TO PRMD 
6.2.6.1 
Q5 Pedagogy to 
prevent pain and injury 
(see A 6.18 in 
Appendix 6) 

 States pedagogy in 
terms of a balance - 
physical, 
psychological, profess- 
ional "helicopter view" 
whereby .."An hour a 
day of exercising... 
makes the other 23 far 
more efficient, and 
ultimately the sleeping 
hours are deeper and 
more refreshing and 
working hours are 
more productive and 
you can work longer 
hours at a much higher 
level if you do that 
exercise and it's a 
huge investment." 

"Some of my classical 
teachers one in 
particular was very 
focused on relaxation 
and weightlessness, 
and just dropping into 
the keyboard while 
you're playing, not 
being tense, and falling 
back....  My jazz 
studies were nothing 
much about relating to 
the instrument. More 
about chords and 
notes and tunes and 
rhythm...not  in the jazz 
context.  More in the 
classical teachers if 
anything and not all of 
those. I wish I had 
been... given some 
guidance  
to take breaks and now  

I watch students for signs 
of discomfort or pain.  
"...as technical issues 
present themselves. I 
would say the best 
distillation of what I 
believe about piano 
technique is the Abby 
Whiteside approach, so 
one of the things that I 
have to instil in students 
that seem to have a lot of 
tension at the fingertip 
and are doing a lot of 
initiation, trying to initiate 
action at the key drop 
with their fingers and 
hands ... In general I'm 
trying to get students to 
play using the larger 
muscle groups, and 
trying to involve the back 
and shoulders more  

"She (past teacher) 
has shown me about 
how the arms work at 
the piano. It took some 
time - I had to start 
over again, but that 
was learning about 
how the fingers 
function, not having 2 
muscle groups working 
against each other with 
your fingers... learning 
that my elbows could 
just hang at the side 
because they were 
always up. I recorded 
every one of my 
lessons for several 
months on DVD and I 
would watch them 
each week just to be 
able to see what it 
looked like... I know 
that I don't play the  

Use an alarm clock 
and take no more and 
no less than 1 hour 
quality practice using 
"alert listening" i.e. 
complete focus of 
one's faculties to listen 
to what is happening 
with the music. When 
the alarm rings go and 
do something 
completely different 
that you need to do. 
That hour starts to 
become so precious to 
them that they 
automatically start to 
apply the sort of 
concentration that's 
going  
to do them more good 
than just sitting there 
without concentration 
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Themes/Sub themes Case S1 Case T2 Case S3 Case T4 Case S5 Case T6 
   also to be careful of 

computer use." 
and do less at the 
periphery." 

same any more that 
the body is functioning 
so much better now." 

 

6.2.6.2 
Q7a Discuss PRMD 
with teacher (see 
A6.21 in Appendix 6). 
  

Discusses PRMD with 
teacher and feels 
comfortable doing so 

"I do feel very 
comfortable to the 
point where I talk too 
much so I have to 
discipline the amount 
of time I actually spend 
on it, although I don't 
think you can over 
estimate the 
importance of getting a 
holistic health in place 
and establishing that 
prior to embarking onto 
a career of a 
musician." 

 "Sure I do this all the 
time." 

"...the teacher I studied 
with in New York ... 
really did a lot.  .and 
the one... who suffered 
injury himself.  Some 
teachers seemed more 
sympathetic than 
others. Some were 
very symp- athetic but 
simply didn't have 
anything practical to 
help me...nothing to 
help me with my 
problem." 

"Yes." 
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6.7 Chapter 6 Summary 

The following themes and sub-themes emerged from Chapter 6: 

• PRMD is clearly a major factor in student health and well being.  This comes 

through the impassioned stories told by three students and one teacher who have had 

personal experience of PRMD.  Interestingly, personal experiences of PRMD were 

disclosed when participants were prompted further, but the initial reaction to 

outright questions about whether they or their students (in the case of teachers) had 

experienced or were currently experiencing PRMD, was to claim no knowledge and 

so all responded negatively except for one tentative positive response, "I have heard 

something about it."  Either the question was not clear or tendency to avoid 

discussion of the issues related to PRMD among jazz pianists was proving difficult 

to break down; 

• asked about the prevalence of PRMD (bearing in mind that 4 out of 6 went on to 

talk about their history of PRMD), one responded, "Yes, a lot," one said "not that 

many," and one said they had not come across many.  The other three passed over 

the question and engaged in another line of discussion; 

• when enlarging on personal experiences of PRMD all four who had experienced 

PRMD voiced frustration with teachers, with health professionals and with 

alternative therapies on the whole and expressed regret that they did not have better 

guidance from teachers; 

• body parts identified as giving problems ranked as arms (including forearms), back, 

wrists and hands, neck, and shoulders; 

• teacher demands are not, in my view as a past student and current performer and 

teacher, unreasonable and students mainly take responsibility for their own practice 

levels; 

• practice levels for students are variable; and there was little variation in practice 
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frequency, and stated times; 

• the respondents answers ranged from one who practises at mainly high intensity, to 

one who practises at both ends of the spectrum of intensity and three out of the other 

three who practise, or recommend practice at low intensity; 

• responses to the question on practice breaks showed a variance from (1) taking no 

breaks, (2) engaging with the music and you won't need breaks, (3) letting your 

body tell you when you are uncomfortable, (4) taking a 5 minute break during the 

practice session, and (5) taking 5-6 minute breaks every 45 minutes; 

• there is not a clear path of development mapped out in the technical content of 

practice sessions and each approach is unique to the particular teacher or student 

concerned.  This may be the optimum approach to practice technical content, but 

further structure may be required as a future guide to teachers; 

• two participants (one student and one teacher) do not warm-up and do not feel the 

need to do so before practice.  One student does not warm-up and reports thinking it 

may be better if he did.  Two teachers suggest there is much more to warm-up than 

simply the bio-mechanical, with mind-warming exercise required also.  The final 

student values warm-up and has a clear idea of what technical content he 

consistently uses; 

• four out of the six respondents go through a modified warm-up process prior to 

performance, ranging from flat table finger exercises to get the fingers moving, to 

unstructured exercises or improvisation at the piano during the sound check.  One 

teacher has devised an idiosyncratic tension relieving ritual to induce relaxation 

preparatory to performance called the "jazz dance"; 

• cooling down after practice/performance was summarily dismissed as a preferred 

option by all 6 case study participants; 
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• responses to the frequency of jazz pianists' performances range from no regular 

schedule of gigs to 2 gigs a week, 3-4 gigs a week and those who manage to fit in 

from 4 to 5 and up to 8 gigs a week; 

• set breaks are consistent in Western Australia, at least, at all reputable jazz venues, 

and reported similarly by all Case Study recipients.  With sets at 45 minutes to an 

hour and breaks at 15 to 30 minutes, this seems to work well for providing the rest 

needed between sets thus demonstrating that OH&S practices are in place, despite 

the lack of effective guidelines in this area; 

• four out of six respondents agree that the urge to risk PRMD is greater at gigs than 

in practice, since the adrenaline rush masks the PRMD early warning signs. One 

respondent states that the risk is greater in practice than in gigs as you are limited in 

how much consecutive time you can spend actually playing in gigs.  One teacher 

does not see the students in practice (rarely in gigs) and so is unable to comment; 

• some beliefs include the over-arching importance of warming up, both mentally and 

physically (3 respondents).  One respondent expresses belief in anticipation and 

balance as preventative of PRMD and to achieve these, recommends daily general 

aerobic/cardio-vascular exercise.  Another recommends intense focus on the music 

itself rather than wondering about one's social status and sense of self which is being 

sought through the role of musician; 

• two respondents claim a change in approach due to increased knowledge and 

awareness of PRMD.  One student is already using the increased 

knowledge/awareness, the other, a teacher, plans (tentatively) to do so in the future; 

• each of the six respondents have independent opinions of the causes of PRMD.  

Although two nominate intensity of practice, one qualifies this by coupling it with 

computer use.  The reasons given are listed as follows (S1 nominates 4 causes):  

(1a) lack of awareness, (1b) bad posture, (1c) lack of exercise and (1d) carrying 
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heavy gear; (2) lifestyle - being obsessed to achieve and not taking a holistic 

approach; (3) excessive practice time coupled with computer and keyboard use; (4) 

playing mechanistically and disconnected from the music; (5) too intense practice; 

and (6) failure to warm-up;   

• it is suggested that perhaps all of these causes have a common root, and it is not all 

of the above that cause PRMD, but carrying out all of the above whilst experiencing 

tension subject to further research; 

• the respondents volunteered comments about how to avoid PRMD as follows: (1) 

developing a culture within tertiary music institutions of PRMD awareness and 

ensuring teachers are aware of their important role in teaching about PRMD; (2) 

using the mind/body connection towards anticipation as a preferred technique to 

avoid PRMD; (3) the possibility of computer use as a cause of PRMD; (4) using 

awareness of PRMD as a motivator for change of techniques and 

practice/performance behaviours; (5) greater awareness of the role of the 

conservatorium/clinic in PRMD; and (6) the belief in an idiosyncratic tension 

relieving ritual as a relaxation technique to prevent PRMD; and 

• there was a unanimous response by students and teachers alike that discussion with 

the teacher was usual practice. 

 

Chapter 7 achieves triangulation by comparing data obtained from the three research 

tools, Student and Teacher Surveys and Case Study Interviews. 
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CHAPTER 7 
 

COMPARISON OF RESULTS FROM THREE SOURCES  
STUDENT /TEACHER/ CASE STUDY 

 
7 Triangulation of data 

Triangulation as a research method requires the comparison of at least three different 

sources of data.  This serves to strengthen the research findings when it is discovered 

that different sources provide the same or similar data. 

 

In this chapter the results for both student and teacher questionnaires and the case study 

interviews are compared in the light of the literature to provide answers to the guiding 

questions to the research.  The chapter structure follows the plan of Chapter 6 as there 

can be no triangulation for those issues not covered in the case study interviews. 

 

7.1 Guiding Question 1: What are the key factors contributing to a breakdown 
in performers' health among jazz pianists? 

 
THEME 1: CONTRIBUTING FACTORS TO BREAKDOWN IN 
PERFORMERS' HEALTH AMONG JAZZ PIANISTS 
 
 
7.1.1 Personal experience of pain and injury:  Pain and injury due to 

practice/performance  
 
Table 7.1.1  Triangulation of data regarding pain and injury due to practice/performance 

 Student 
survey 

Teacher 
survey 

Case Study 
Students 

Case Study 
Teachers 

% personal experience of PRMD 
 

63.4% 11.1% 100% 33.3% 

% students suffering pain due to 
practice 

63.4% 5.4% All respond- 
ed "no PRMD 
experience," 
but gave 
details of 
pain and 
injury 
throughout 
the interview 

All respond- 
ed "no PRMD 
experience," 
but one gave 
details of 
pain and 
injury 
through- out 
the interview 

% students suffering injury due to 
practice 

41.0%   2.7% 

% students suffering pain due to 
performance 

33.3% 3.8% 

% students suffering injury due to 
performance 

16.8%   0.6% 
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Students have reported a higher level of experience of pain and injury due to 

practice/performance than teachers have estimated.  Looking at teacher and student 

responses in the case study interviews, the data would appear to be inconsistent at this 

stage of the triangulation process, that of establishing the experience of PRMD among 

jazz piano students as an entity affecting student health.  This is due to a widespread 

disconfirmation of the survey data by the case study respondents in that inexplicably, 

respondents claim, with one tenuous exception, to have no knowledge of PRMD.  

However, taking an overall perspective of the case study responses, a different view of 

the data emerges. 

 

There could be some error in reporting by the case study participants, since four people 

simultaneously indicate they have no personal experience of PRMD and an intimate 

understanding of the disorder.  Yet in response to other questions they freely report their 

own experiences, in some cases linking the pain and/or injury to either practice or 

performance or both.  The questions on pain and injury were asked later in the survey 

(Questions 38 and 39 in the Student Survey, Questions 28-30 in the Teacher Survey and 

Question 4a-c in the Case Study Interview), so the confusion cannot be explained by 

unfamiliarity with the line of questioning.  Whatever caused the students and teachers to 

baulk at admitting PRMD as an issue, but show willingness to answer questions about 

individual PRMD experiences could be a topic for further research.  Perhaps it is the 

way they define PRMD and pain and injury.  The terminology may cause them to think 

they have no knowledge or experience of PRMD, but further probing results in an 

emerging awareness of significant knowledge and experience. 

 

7.1.2 Playing through pain and PRMD 

Fewer participants would continue to play through pain during practice (48.9%) than 
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during performance (60.7%).  The following table indicates the reported data on 

continuing to play through pain from three data sources. 

 

The two highest numbers and corresponding percentages in each category of playing 

through low, medium and high pain are highlighted as follows: 

Table 7.1.2   Student report on continuing to play through pain 

Degree of Pain Practice Performance 

 Time spent Number % Number % 

LO
W

 P
AI

N 

1-2 minutes 10 13.5% 1 1.6% 
3-5 minutes 14 18.9% 2 3.2% 
5-10 minutes 20 27.0% 2 3.2% 
10-30 minutes 5 6.8% 3 4.9% 
To the session end  25 33.8% 54 87.1% 

      

ME
DI

UM
 

PA
IN

 

1-2 minutes 7 13.5% 1 1.7% 
3-5 minutes 16 30.8% 1 1.7% 
5-10 minutes 9 17.3% 2 3.3% 
10-30minutes  6 11.5% 12 20.0% 
To the session end 14 26.9% 44 73.3% 

      

HI
GH

 P
AI

N 

1-2 minutes 23 57.5% 2 4.3% 
3-5 minutes 12 30.0% 7 14.8% 
5-10 minutes 1 2.5% 6 12.8% 
10-30 minutes 2 5.0% 8 17.0% 
To the session end 2 5.0% 24 51.1% 

 

While students report playing through pain to a greater extent than one would expect, on 

the other hand, only 5/54 (9.2%) teachers recommend playing through pain.  These 

recommendations are listed as follows: 

• 3 (5.5%) expect students to practice through low pain for 1-2 minutes  

• 2 (3.7%) expect students to perform through low pain for 5-10 minutes  

• 1 (1.8%) expects students to perform through medium pain for 3-5 minutes. 

• 2 (3.7%) expect students to perform through medium pain for 5-10 minutes. 

• 1 (1.8%) expects students to perform through high pain for 3-5 minutes 

• 1 (1.8%) expects students to play through high pain to the end of a performance 
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Among the case study participants, one teacher, T4, considers there is a certain 

inevitability in playing through pain, albeit gently and making concessions to the 

wounded body part.  His stated reason for recommending this is that his own experience 

of extended rest to treat his PRMD issue was unsuccessful.   

 

It can be seen from the student table and the teacher's recommendations that there is a 

great deal of difference in what teachers recommend and what students do with respect 

to continuing to play through pain.  We are reminded once again of the "culture of 

silence," whereby a student plays through pain to avoid their problem being detected, 

and the subsequent negative effects of such a discovery.  This data seem to support 

either a very large tendency on the part of teachers to under-report their expectations 

regarding playing through pain, for social acceptability or a complete denial that it could 

happen to their students, or when you have ruled out the unlikely, and accept that 

teachers answered honestly to the best of their ability, the most likely answer lies in a 

"culture of silence," something that needs to be strategically addressed in music schools.   

 

7.1.3 Body part involved in pain and injury  

Table 7.1.3  Triangulation of data regarding body part involved in PRMD 
 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Body 
part 
named 

1.  Forearm fatigue  
2.  Neck soreness  
3.  Shoulder stiffness  
4.  Hand fatigue  
5.  Triceps fatigue  
6.  Wrist chronic pain  

1.  Shoulder   
2.  Wrist  
3.  Neck  
4.  Forearm   
 

1. Forearm/arms 
2. Back 
3. Wrist 
4. Hand 

1. Arms 
(forearm) 
2. Back 
2. Shoulders 
3. Hand 
4. Wrist 

 

Teachers are not aware that the forearm is most commonly named symptom location 

when students report PRMD.  Once again this may point to a need for better 
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communication between students and teachers about PRMD.  Students need to 

understand the highest risk factors, and further research would be required to confirm 

the forearm as the body part most named by jazz pianists in respect to PRMD. 

 

7.1.4 Student or Teacher Symptoms  

Table 7.1.4  Triangulation of data regarding student or teacher symptoms of PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Symptom 1.  Fatigue - forearm  
2.  Soreness - forearm  
3.  Chronic pain - neck  

1.  Soreness   
2.  Tenderness  
3.  Fatigue  
4.  Stiffness   

S1 Severe pain 
in upper wrist 
more towards 
forearm 
extending to 
hand and fingers 
-fatigue 

No clear 
description of 
symptoms given 

 

The reporting by teachers of student symptoms comes close to what students report 

themselves.  There seems to be a better knowledge of the symptoms of PRMD than of 

the body parts involved in those symptoms.  There could be some projection on the part 

of teachers of their own experiences.  Teacher reporting on the cases they had 

encountered in their teaching experience was quite sketchy.  However this may be 

because there was little space or opportunity on the questionnaire form to go into greater 

detail. 
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7.2 Guiding Question 2: What is the prevalence of PRMD among jazz pianists? 

THEME 2: PREVALENCE OF PRMD AMONG JAZZ PIANISTS 

 

7.2.1 PRMD prevalence  

Table 7.2.1  Triangulation of data regarding prevalence of PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Jazz piano 
students 

41% 2.7% S1 
"it happens quite 
a lot."   
S3 not many 
pianists, maybe 
some other 
instrumentalists 
"one or two from 
memory have 
spoken about it." 

T6 "it hasn't been 
my experience to 
come across too 
many of them." 

 

The disparity between the extent to which teachers perceive students experience PRMD 

and the reality of what students do actually experience is vast.  This lack of insight into 

the extent of PRMD among their students, considering these students are mostly current 

music program students, could be attributed to a number of factors including the 

teacher's lack of knowledge, the teacher's belief that it is not part of their job 

description, the "culture of silence," or the student's underestimation of the potential 

risks. 
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7.3 Guiding Question 3: What are the frequency, duration and intensity of 
performance and practice sessions of jazz pianists and is there any 
correlation with PRMD?  

 
 
THEME 3: FREQUENCY, DURATION AND INTENSITY OF PERFORMANCE 
AND PRACTICE SESSIONS OF JAZZ PIANISTS AND THEIR 
CORRELATION WITH PRMD  
7.3.1 Practice Frequency and Duration and PRMD 

Table 7.3.1  Triangulation of data regarding practice frequency and duration and PRMD 

 Student survey Teacher survey Case Study 
Students 

Case Study 
Teachers 

FR
EQ

UE
NC

Y/
DU

RA
TI

ON
 

6 times per week 2.7 hrs a 
session, (range 2 to 24 hrs a 
week)  
 
15.99 hours per week normal 
mean 
 
 
7 times per week 3.2 hrs a 
session (range 3-35 hrs a 
week) 
 
22.8 hours per week peak 
mean 
 

Level 1 students 
5 days x 0.75 hrs = 
3.5hrs a week 
 
Level 2 students 
6 days x 1 hr = 
5.8hrs a week 
 
Level 3 students 
6 days x 1.5hrs = 
9.0hrs a week 
 

S1. 5 days x 3 
hrs a day = 15 
hrs a week 
 
S3. Mainly 
composes so 
does 
"practising 
rolls" period- 
ically for 6-7 
hrs a day 
 
S5. 7days x 1 
hr a day = 7 hrs 
a week 

T2. The more the 
better - 8 hrs a 
day would be 
great but 7 days 
x 2 core hrs a 
day  
build on that 
 
T4. Not an issue 
but expects 5-6 
days x 2-3 hrs a 
day  
 
T6. Advise use 
common sense, 
address problem 
areas 

 

Tables showing range of frequency and duration responses appear for students in 

Appendix 4 (Tables A4.3.1.1 and A4.3.1.3), and for teachers in Appendix 5 (Tables 

A5.3.1 and A5.3.2). 

 

Students have a tendency, on average, to push themselves further than is required by 

teachers.  Case study data confirm the survey data of both teachers and students which 

point to a widely varying practice schedule across the cohort.  Averages do not provide 

the most meaningful data but only provide a rough estimate, which is why range is a 

more useful measurement.  
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In Table 7.3.1, Case Study participants, both student S3 and teachers T2 and T6 have 

indicated that the notion of extended practice sessions are not to be discouraged entirely, 

provided both the student and the teacher understand the risks and learn to read the 

symptoms of PRMD. 

 

The concept of periodization, or taking short breaks at regular intervals assumes a 

greater importance if practice sessions are extended beyond normal limits.  Taking 

breaks was not addressed in either the student or the teacher questionnaire, but was 

addressed in the case study interviews, showing most of the students and teachers 

(though not all) in this study respect the concept of periodization.  It. could be a 

productive area for further research.  

 

7.3.2 Practice Intensity and PRMD  

Table 7.3.2  Triangulation of data regarding practice intensity and PRMD 

 Student  
survey 

Teacher survey  Case Study 
Students 

Case Study 
Teachers 

 
Speed 
Low 
Medium 
High 

 
 

38.3% 
42.1% 
20.3% 

Level 1  Level 2     Level 3 
 
50.4%     39.9%      34% 
39.9%     43.5%      40.7% 
17.5%     22.5%      27.6% 

  
S1 tries for a 
balance but usually 
practises at high 
intensity 
 
S3 practises at both 
ends of the 
spectrum 
 
S5 because of a 
history of injury 
keeps "intensity of 
speed, volume and 
attack low...to avoid 
further injury" 

T2 "Slow practice 
is best to give the 
body time to 
absorb new 
information... 
Volume takes 
balance, not 
physical strength." 
 
T4 (concentrate) 
"...less on... sound 
and attack and 
more on the 
professional level 
jazz gigs" where 
the demand is for 
cut tempos. 

Volume  
Low 
Medium 
High 

 
30.6% 
48.4% 
21.9% 

 
32.9%     35.3%     36.7% 
48.5%     36.1%     34.5% 
25.3%     28.6%     28.6% 

 

Attack,  
Light 
Medium 
Heavy 

 
26.8% 
46.1% 
27.6% 

 
29.9%     33.1%     32.7% 
37.7%     40.4%     41.1% 
32.2%     26.3%     26.1% 

 

 

The data shown in Table 7.3.2 indicate a tendency on the part of students to practise at 

both ends of the intensity spectrum.  No relationship was found between frequency, 
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duration and intensity of practice and PRMD.  As already stated this does not mean that 

no relationship exists but simply that the limitations of the measurement tools in this 

current study preclude discovery of any relationship.  This is an avenue of enquiry for 

future research. 

 

7.3.3 Practice technical content and PRMD  

The table 7.3.3.indicates commonalities of scales, arpeggios, Hanon, voicings, sight 

reading, repertoire, patterns and many idiosyncrasies, indicating the variety of practice 

technical content advised by teachers and used by students. 
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Table 7.3.3  Triangulation of data regarding practice technical content and PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Content S10 comments 
"first technical 
and patterns, 
voicings, 
comping, pieces" 

T2 Break each 
daily practice into 
3 sections. 
1/basics (scales 
and voicings) 
2/patterns (ii v I's 
etc) 3/repertoire.  
Each day's 
session should 
be almost 
identical to the 
previous 

S1 Warm-up, 
voicings, scales, 
sightings, 
repertoire 
medium fast 
 
S3 i-pod 
program which 
adds 1 beat per 
minute of the 
metronome 
every 32 bars, 
walking bass 
line, left handed, 
ostenato, tunes, 
patterns, within 
and without a 
pulse.  
 
S5 Sight reading 
from a score 
reading book 
and a range of 
technical 
exercises and 
improvising 

T2 Need to listen 
to transcriptions 
and do 
transcribing of 
the great players 
to get you into 
the style of 
playing. 
Do voicings and 
scales. 
Build into 
harmonic blocks 
to make tunes.   
Take everything 
slowly through 
every key. 
 
T4 Need to look 
at practice like 
enlarging a tool 
kit for improv- 
ising, attacking 
and fast tempo 
playing. Put the 
metronome on 2 
and 3 at any 
tempo and listen. 
Work on 5 or 6 
issues - fast 
tempo; odd 
meters; play with 
commitment, 
lyricism, playing 
different keys, 
playing and 
singing, holding 
one chord and 
singing, finger 
training, rhythm, 
repertoire, 
voicings, re-
harmonisation 
 

Repetitive finger-
strengthening 
exercises 

Of the 45.6% of 
students who did 
these exercises, 
65.7% suffered 
PRMD.   
Scales, 
arpeggios and 
Hanon were 
most often used.  

Teachers were 
not asked about 
repetitive finger-
strengthening 
exercises as 
practice technical 
content 

Away-from-the-
keyboard 
exercises 
 
(1) Exploring 
melodic, harmonic 
& other 
alternatives 
 
 
(2) Analysis of 
origins, 
comparisons & 
relevant literature 
 
(3) Reflecting on 
mood created with 
your 
interpretations/ 
improvisations. 
 
(4) Other ways to 
approach music 
including problem 
solving. 

 
 
 
 
(1)  5-10% of time            

80.4% 
 
 
 
 

(2)  5-10% of time 
66.5% 

 
 
 

(3)  5-10% of time 
89.0% 

 
 
 
 

(4a) 5-10% of time 
84.6% 

(4b)    <5% of time    
41.6% 

 
 
 

 
(1a) 5-10% of time 

31.5% 
(1b)      0% of time 

9.3% 
 
 

(2a)    10% of time 
40.7% 

(2b)      5% of time 
14.7% 

 
(3a)    20% of time 

31.5% 
(3b )     0% of time 

3.7% 
 
 

(4a)    10% of time 
29.6% 

(4b)      0% of time 
13.0% 
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7.3.4 Practice Warm-up and PRMD  

Table 7.3.4 shows triangulation of data regarding warm-up at the piano prior to practice. 

 

Table 7.3.4  Triangulation of data regarding warm-up at the piano prior to practice  
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Type of warm-up 
exercise at the 
piano 

68.7% students 
warm-up 
 
 
Scales (65.6%) 
 
Arpeggios 
(38.7%) 
 
Hanon (23.7%) 
 
 
for an average of 
12 mins per 
session 

100% advise 
students to warm-
up 
 
Scales (85.1%) 
 
Arpeggios 
(77.7%) 
 
Repertoire & 
Improvising 
(59.2%) 
 
for an average of 5 
mins per session 

"I do try to start 
with a....warm-
up.  I use the 
hands. I go up 
to No 20 
...Hanon at 
...80 beats 
every 2 
minutes... 
voicings, 
warm-up and 
practice at the 
same time, get 
the hands 
moving "  
 
The other 2 
students do not 
warm-up 

T2  Not warm-up 
but start with 
gentle practice 
 
T4 "Nope" 
 
T6 states the 
whole body as 
the instrument 
needs to be 
warmed up, not 
just physically 
but mentally to 
see the piano as 
an extension of 
the person. 

 

While teachers primarily recommend scales, arpeggios, repertoire and Improvising, 

students warm-up for practice using mostly scales, arpeggios and Hanon exercises.  Of 

the case study teachers, one does not recommend warm-up, one prefers to ease gently 

into the practice session as a warm-up and one emphasises the importance of seeing 

oneself as the instrument and the piano as simply an extension of oneself, whereby the 

whole self, mind and body, become the focus of warming up. 

 

Nine of the reporting teachers (16.7%) advocate exercise for the forearm for an average 

of 2 minutes each, followed by the middle back and fingers (14.9% each), also for an 

average of 2 minutes each session. 
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Students report using mostly exercises for the fingers at both practice (23.7%) and 

performance (33.7%).  Exercises for the hands rank second for both practice (20.6%) 

and for performance (31.8%), while exercises for the forearm, the most reported PRMD 

symptom location, receive a very low level of focus for warm-up exercises for both 

practice (5.7%) and performance (5%).  Those who do warm-up were found to 

experience less PRMD. 

 

More focus on specific exercises to prepare the forearm and other vulnerable body parts 

could be advised for jazz pianists.  This is something that may be taken up by teachers 

as a prevention strategy.  

 

7.3.5 Practice Cool-down and PRMD 

Table 7.3.5 shows the triangulation of data regarding cool-down after practice and 

PRMD 

Table 7.3.5  Triangulation of data regarding cool-down after practice and PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Type of cool-
down exercises 
used 

30.0% of 
students cool-
down after 
practice 
 
Scales (5.6%) 
 
Arpeggios (4.3%) 
 
Improvisation 
(10.6%) 
 
 
for an average of 
14 mins per 
session 

5.6% of teachers 
advise students 
to cool-down 
after practice 
 
Scales,  
 
Arpeggios & 
 
Repertoire & 
Improvising 
(7.5%) 
 
for an average of 
3 mins per 
session 

No students 
cool-down after 
practice 

No teachers 
advise cool-
down after 
practice 

 

Although 5.6% of teachers report advising students to cool-down after practice, no case 

study participants, students or teachers, either advise or practise cool-down.  It would 
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seem that those 30% of students reporting cool-down after practice may have over-

reported.  However those who claim to cool-down after practice show a less than 

expected level of PRMD. 

7.3.6 Performance Frequency and Duration and PRMD  

Table 7.3.6  Triangulation of data regarding performance frequency and duration and PRMD 

 Student survey Teacher survey  Case Study 
Students 

Case Study 
Teachers 

FR
EQ

UE
NC

Y/
DU

RA
TI

ON
 

 
 
 
 
 
3 gigs per week 
x 2.5 hrs,     = 
7.5 hrs normal 
 
4 gigs per week 
x 3 hrs,     = 12 
hrs peak 
 
 

Level 1 students 
No performance 
expected 
 
 
Level 2 students 
2 gigs x 2 hrs = 
4hrs a week 
 
Level 3 students 
2 gigs x 2.5hrs = 
5hrs a week 
 

S1. 3or 4 gigs x 
2-3 hrs = 6-12 
hrs a week 
 
S3. Irregular 
perf- ormance 
schedule - 
composes/tours 
 
S5. 2 gigs x 2 
hrs a gig = 4 
hrs a week 

T2. Students do 
from one gig 
here and there to 
4-8 a week 
usually 2hrs 
 
T4. Student gigs 
irregular due to 
location -NYC 
 
T6.  2 gigs x 2hrs 
per week = 4 hrs 
a week 

 

The frequency of gigs is fairly uniform and although of general interest to build a 

profile of the jazz pianist, there is no apparent relationship between total weekly 

keyboard activity, either normal weeks or peak weeks and PRMD. 

 

7.3.7 Performance Intensity and PRMD  

The statistics gathered in the surveys about level of intensity of performance do not 

accord with the comments made by the case study participants who indicate a high level 

of intensity at gigs.  Although one case study teacher does point out that natural breaks 

in the action, such as comping, taking set breaks, chatting between songs, and the 

possibility on certain gigs of getting only one solo in a night, all tend to mitigate 

intensity risk factors that might otherwise lead to PRMD risk. 

Table 7.3.7 shows the triangulation of data regarding performance intensity and PRMD. 
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Table 7.3.7  Triangulation of data regarding performance intensity and PRMD 

 Student 
report from 
student 
survey 

Teacher 
expectation 
from teacher 
survey 

 Case Study 
Students 

Case Study 
Teachers 

Speed 
High 
 

Highest 
19.3% play at 
high speed 
10% of the 
time 
Lowest  
0.6% play at 
high speed 
75% of the 
time 

Highest 
31.3% play at 
high speed 
33.3% of the 
time 
Lowest  
4.4% play at 
high speed 
15% of the 
time 

S1 Definitely more 
intensity in 
performance as you 
are in the moment. 
 
S2 More intensity in 
performance "Just 
the sheer volume of 
playing with other 
musicians in clubs" 
 
S5 Does not think 
about PRMD but 
concentrates on the 
gig and the 
adrenaline takes 
over and he is fine. 

T2 More intensity in 
gigs as the fear and 
the adrenaline kick in 
which impedes 
relaxation and invites 
injury. 
 
T4 more people hurt 
themselves 
practising than on 
gigs because of 
comps, chats 
between songs, 
breaks, only poor 
piano etc. may injure. 
 
T6 Can't say - 
doesn't see or hear 
students practising or 
performing. 

Volume  
High 
 

Highest 
19.3% play at 
high volume 
20% of the 
time 
 
Lowest 
1.3% play at 
high volume 
both 35% & 
60% of the 
time 

Highest 
38.3% play at 
high volume 
33.3% of the 
time 
 
Lowest 
6.3% play at 
high volume 
25% of the 
time 

Attack,  
Heavy 

Highest 
20.6% play at 
heavy attack 
20% of the 
time 
 
Lowest 
1.9% play at 
heavy attack 
both 75% & 
65% of the 
time 

Highest 
20.8% play at 
heavy attack 
both 20% & 
33.3%of the 
time 
 
Lowest 
4.2% play at 
heavy attack 
both 20% & 
35% of the 
time 

 

Teachers were asked to attribute reasons for students to increase duration, frequency, 

and intensity of practice/performance.  The mean ranking of the eight factors by both 

students and teachers follows: 

 

 Students      Teachers 
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Time Pressure   2.8   Teacher Pressure  2.5 

Workload     3.2   Time Pressure   2.7 

Personal Perfectionism 3.5   Personal Perfectionism 2.7 

Peer Pressure    3.6   Peer Pressure   3.6 

Psychological Stress  4.1   Workload    4.2 

Teacher Pressure  4.2   Psychological Stress  4.4 

Job Insecurity    5.3   Job Insecurity   5.0 

 

Case Study data from at least one teacher seems to confirm that many teachers assume 

they are the primary factor in motivating the student schedule of extended practice.   

The fact that students place teacher pressure in the 6th place out of 7, and teachers 

consider teacher pressure rates first place, shows a disparity between the actual 

motivation of students and teacher perception of such motivation.   

 

However there are many points of agreement, notably: (1) teachers rank time pressure at 

2.8, students 2.7; (2) teacher and student both rank peer pressure at 3.6; (3) teachers 

rank psychological stress at 4.1 and students at 4.4; and (4) job insecurity is ranked last 

by teachers and students alike.  There is such close agreement between teachers and 

students on most of the factors which motivate students to over-extend themselves. for 

the wide variance on the perceived role of teacher pressure to merit further scrutiny.  
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7.3.8 Performance Warm-up and PRMD 

Table 7.3.8  Triangulation of data regarding warm-up prior to performance and PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Warm-up 
exercises  

68% of students 
warm-up for 
performance. 
Scales (45.6%) 
Hanon (23.7%) 
Repertoire (21.8%) 
for an average of 10 
mins per session 

79.2% teachers 
advise students to 
warm-up for 
performance. 
Scales (57.3%) 
Repertoire (51.8%) 
Arpeggios (50%) for 
an average of 5 mins 
per session 

S1 has a "bit of a 
tinkle" at the 
sound check 
 
S3 some scales 
at the sound 
check 

T2 Flat table 
exercises in 
the car on 
the way in 
 
T6 
Formulated 
the "jazz 
dance" to 
relieve 
tension, 
promote 
relaxation 

 

Although over two thirds of students claim to warm-up prior to performance and over 

three quarters of teachers advise students to warm-up, both groups stating specific 

exercises used to do so, case study participants point out the practical difficulties of 

warm-up prior to performance.  As one teacher said in response to the question of 

whether he warms up prior to performance: 

Yes. Prior to performance because when you go on to perform you want to be 
able to walk on stage and just play at full capacity. When you are practising I 
think you can use your practice to warm-up, by just sliding into it gently but you 
can't do that onstage. Ideally if your fame and the resources were there you'd 
have a practice room with a Steinway and you could tell people to go away and 
leave me alone and come back with a steak in an hour and I'll be warmed up. So 
for most of us it's a case of 'should I do something in the car on the way in?' For 
most of us warm-up is very difficult.  So what I would normally do is do flat 
table exercises, because a lot of the jazz technique is from the wrist and you get 
that whipping action so just practising flat top finger exercises in different finger 
combinations (raps out the exercise on the table) with a variety of combinations 
1,2,3,4,5,; 1,3,2,4,5 and then practise those on both hands and you can do that 
while you're driving (T2, A6.12 in Appendix 6). 

 

This realistic response indicates there is an element of idealisation in many of the 

responses to questions in the student and teacher survey questionnaire where 

participants are asked about warm-up and cool-down.  This highlights the fact that the 

interpretation of all self reported survey statistics must be qualified.  It is necessary to 
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allow for the disparity between the ideal (stated in the questionnaire response) and the 

real (what actually happens in the life situation), which is a useful outcome of 

triangulation of data, comparing quantitative and qualitative responses to get a balanced 

result.   

 

7.3.9 Performance Cool-down and PRMD  

Table 7.3.9  Triangulation of data regarding cool-down after performance and PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Type of cool-
down exercise 
after 
performance 

17.5% of 
students cool-
down after 
performance 
Repertoire 
(5.6%) 
Scales & 
Improvisation 
(3.1%) Arpeggios 
(1.8%) 
for an average of 
14 mins per 
session 

5.6% of teachers  
advise cool-down 
after 
performance 
Repertoire, 
Improvisation, 
Scale, Arpeggios 
(each 1.25%) 
for an average of 
1½ mins per 
session 

No students 
practise cool-
down after 
performance 

No teachers 
advise cool-down 
after 
performance 

 

The statistics relating to cool-down gathered in the student and teacher surveys becomes 

a focal point when it emerges that case study participants, students and teachers, report 

no attempt to cool-down after performance.  The definite nature of the general attitude 

towards cool-down after performance (imagine a gig at a club and its customary 

celebratory aftermath) is reflected in the reply of one teacher: "definitely not cool-

down."  Once again the ideal and the real appear to be in conflict.   
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7.4 Guiding Question 4:  What expectations do jazz piano teachers have
 regarding the musical and technical development of jazz piano students as 
 they affect PRMD? 
 
THEME 4: EXPECTATIONS OF JAZZ PIANO TEACHERS REGARDING 
THE MUSICAL AND TECHNICAL DEVELOPMENT OF JAZZ STUDENTS AS 
THEY AFFECT PRMD 
 
7.4.1 PRMD Cause 

Table 7.4.1  Triangulation of data regarding attribution for cause of PRMD 
 Student survey Teacher survey Case Study Students 

Case Study Teachers 
Attribution for 
cause of PRMD 

(1)  S8 My hand 
problems are 
directly related to 
the length of time 
I spend practising  
(2) and the 
tension in my 
hands while 
practising. 
(3) My foot injury 
is related to poor 
technique 
(4) Personal 
perfectionism and 
(5) peer pressure 
make me feel the 
need to get 
"good" quickly 
(6) S14  Other 
occupations.  
Back pain was 
due to being 
injured  working 
in a grocery chain 

(1) T6 (Q)  "I 
have seen very 
few problems that 
don't point 
directly to 
technical flaws 
which are usually 
remedied in one 
session." 
(2) T18  "The 
pressure of 
preparing...for 
assessment 
sometimes leads 
to a neglect of 
the foundational 
technical 
problems.   
(3 Young 
students  ...don't 
...take the issues 
seriously - they 
can't see ...the 
cumulative 
effects of 
misuse." 

(1) Lack of awareness 
(2) Bad posture 
(3) Lack of exercise 
(4) Carrying heavy gear 
(5) Lifestyle - being obsessed to 
achieve and not taking a holistic 
approach 
(6) Excessive practice time coupled 
with computer and keyboard use 
(7) Playing mechanistically and 
disconnected from the music 
(8) Too intense practice 
(9) Failure to warm-up 
(10) Tension 
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Out of the student and teacher surveys and case study responses a list of attributed cause 

of PRMD collated from all responses emerges: 

(1) Lack of awareness 

(2) Bad posture 

(3) Lack of exercise 

(4) Carrying heavy gear 

(5) Lifestyle - being obsessed to achieve and not taking a holistic approach 

(6) Excessive keyboard use (practice time coupled with computer and keyboard use) 

(7) Playing mechanistically and disconnected from the music 

(8) Too intense practice 

(9) Failure to warm-up 

(10) Muscular and emotional tension (student/teacher term) brought about by a failure 

to consciously relax 

(11) Technical flaws 

(12) Exam/Assessment demands 

(13) The perception of invulnerability of youth 

(14) Length of playing time 

(15) Personal perfectionism 

(16) Peer pressure 

(17) Secondary occupational hazards in the participant's other occupational activities 

 

One Case Study participant teacher is convinced tension (her term) is the most 

significant factor in PRMD, and eradication of tension will banish any risk of PRMD 

completely.  Her "jazz dance" method is described at 6.3.12 in this study.  I have also 

quoted from two students cited previously who attribute the PRMD injury experienced 

to tension (their term) (See S8; Table A4.6.1: 4.6.1.5 in Appendix 4).  
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Attributing a wider role to tension, as cited by Case Study teachers and students, as a 

cause of PRMD would tend to explain the anomalies demonstrated here.  No 

relationships are established in this study between many of the factors tested and 

PRMD.  This is certainly a challenging area for future research. 

 

7.4.2 Comments  

The following table indicates the topics students and teachers elected to raise when 

responding to an invitation to comment further. 

 

Table 7.4.2  Triangulation of data regarding student and teacher comments and PRMD 
Topic Student survey Teacher survey Case Study 

Students 
Case 
Study 

Teachers 
THEME 1: CONTRIBUTING FACTORS TO BREAKDOWN IN PERFORMERS' HEALTH AMONG JAZZ 
PIANISTS 
*Personal experience of 

pain or injury 
*Pain or Injury due to 

practice 
*Pain or injury due to 

performance 
*Body part of pain or 

injury 
*Student or Teacher 

symptoms 
*Other Occupations 

• Hand/Wrist/ 
Fingers 
problems (7) 

• Forearm Injury 
after playing a 
long time 

• Fatigue 
• Workplace 

injury 

   

THEME 3: FREQUENCY, DURATION AND INTENSITY OF PERFORMANCE AND PRACTICE SESSIONS OF 
JAZZ PIANISTS AND THEIR CORRELATION WITH PRMD 
Practice/Performance 
*Duration 
*Frequency 
*Intensity 
*Breaks 
*Technical content 

 
 
 
• Intensity varies 
• No scales but 

improvising, 
transcribing 

• Technical work, 
repertoire 

• Recommend
-ation re 
technical 
content (2) 

• Composition 
is the best 
way to learn 
and should 
be taught 
from the first 
lesson. 
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THEME 4: EXPECTATIONS OF JAZZ PIANO TEACHERS REGARDING THE MUSICAL AND TECHNICAL 
DEVELOPMENT OF JAZZ STUDENTS AS THEY AFFECT PRMD 

Topic Student survey Teacher survey Case Study 
Students 

Case Study 
Teachers 

*Beliefs and 
Attitudes     

Not explicitly  
stated 

Not explicitly 
stated 

Table 6.2: 
6.2.4.1 

Table 6.2: 
6.2.4.1 

*PRMD Cause 
 

• Injury due to 
extended practice  

• Multiple gigs in a 
short space of time 

• Length of time 
playing and tension 
in hands 

• Way s/he has to sit 
leads to sore back 

• Personal 
perfectionism 

• Peer Pressure 
• Poor technique and 

tension on foot pedal 

• Pressure of 
assessment 
precludes 
attention to 
technical 
problems 

• Students do 
not take 
PRMD 
seriously 

• Technical 
flaws 

• Computer 
use and 
PRMD 

• Tension 
the main 
cause of 
PRMD 

THEME 5: TEACHER PERCEPTION OF THE DIFFICULTIES WITH RESPECT TO PERFORMERS' HEALTH THAT A 
JAZZ PIANO STUDENT MAY FACE WHEN PRACTISING/PERFORMING JAZZ MUSIC 
*Diagnosis of pain 

or injury 
• Ganglion between 

wrist bones 
• Unsatisfactory 

diagnosis (2) 

   

*Therapy to treat 
pain or 
injury 

 
*Alternative therapy 

for pain 
and injury 

 

• All injuries are 
manageable 

• Painkillers 
• Anti-inflamm= 

atories (2) 
• Alexander 

Technique 
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THEME 6: THE EXTENT TO WHICH TEACHERS ADDRESS THE ISSUES OF PERFORMANCE HEALTH IN THEIR 
TEACHING, ESPECTIALLY AS IT RELATES TO PRMD 

Topic Student survey Teacher survey Case Study 
Students 

Case Study 
Teachers 

*Pedagogy 
 
*Discuss PRMD with 

teacher 

• Role of the 
teacher 

• Repertoire 
demands heavy 
playing (5) 

• Culture of 
PRMD 
awareness 

• Role of the 
conservatorium 

• Taubman 
technique, 
forearm 
rotation, 
flexible 
wrists, 
natural hand 
shape 

• Teacher 
discusses 
PRMD but it 
seems more 
classes in 
teacher's 
pedagogy 
than 
discussion 
of student 
problems 

• Role of the 
teacher 

• Culture of 
PRMD 
awareness 

• Role of the 
conserv- 
atorium 

• Research 
needed 

• Clinic 
attached to 
conserv- 
atorium 
needed 

• PRMD 
curriculum a 
necessity 

 

• Wishes to 
incorpor- 
ate PRMD 
issues into 
his 
teaching 

• A belief 
that 
technique 
is 90% in 
the mind 
and 90% 
of it comes 
from 
anticipa- 
tion will 
lead to 
greater 
emphasis 
on general 
exercise   

• Pedagog-
ical 
approach 
proposed 

 

Students and teachers who wished to contribute further comment to the survey 

questionnaires or the case study interview questions introduced the topics bulleted in the 

above table.  Therefore these topics assume the additional importance of topics 

generated by the participants, rather than the researcher, and therefore are considered to 

be more meaningful to the respondent than those imposed upon them.  The general 

topics raised include: 

 

(1) A discussion of personal experiences with PRMD including seven references by 

respondents to finger/hand problems, the anatomical location of injury (forearm) and 

type of symptoms (fatigue) and how this developed after playing a long time: one 

personal experience of back pain was attributed to working at a grocery chain years 
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before; (2) comments about the technical content of practice sessions by four 

individuals, one stating a belief that writing one's own music (composition) should 

begin at the first level of learning music and continue throughout as the ideal in 

technical content; (3) a stated personal belief in an idiosyncratic approach to relieving 

tension; (4) the causes of PRMD (all points are covered in points 1-17 listed above at 

7.4.1; (5) an alternative diagnosis to the ones already specified, ganglion, suggesting a 

diagnosis which is neither musculo-skeletal nor nerve compression; (6) the 

unsatisfactory nature of diagnosis from medical practitioners; (7) the usefulness of anti-

inflammatories; (8) all injuries are manageable; (9) praising the role of the 

Conservatorium in introducing the student to the Alexander Technique; and (10) the 

importance of pedagogy in raising awareness and the prevention of PRMD. 

 

All the topics raised are worthy of consideration as areas for further research. 

 

7.5 Guiding Question 5: What do jazz piano teachers consider to be the 
difficulties with respect to PRMD that a jazz piano student may face when 
practising and performing jazz music? 

 
THEME 5: TEACHER PERCEPTION OF THE DIFFICULTIES WITH 
RESPECT TO PRMD THAT A JAZZ PIANO STUDENT MAY FACE WHEN 
PRACTISING/PERFORMING JAZZ MUSIC 
 
7.5.1 Health Professional role in pain and injury  

As pointed out by Williamon & Thompson (2006) the principal-study teacher has an 

important role, not only in the prevention of PRMD, but a collaborative role in the 

diagnosis and treatment of PRMD.  The following table pulls together the four types of 

respondents' answers to the question about the role of the health professional in PRMD. 
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Table 7.5.1  Triangulation of data regarding the role of health professionals and PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Health 
Professional role 

74.9% of 
students 
consulted with a 
health profess- 
ional.  Highest 
satisfaction (35%) 
was with the 
Physiotherapist 

11.1% Teachers 
refer students to 
a Health 
Professional - for 
diagnosis, 14.8% 
for treatment -  
Physiotherapist / 
Cognitive 
Behavioural 
Therapist each 
recommended by 
2 teachers (3.7%) 

S1 Went to the 
doctor a few 
times and also 
an OT, but with 
no success 

Consulted HP. 
T2 "Not to my 
knowledge 
 
T4 "Yes" (Case 
Study Transcript 
Appendix 11d,Q 
8) 
 
T6  May have 
been a couple 
but largely pain 
free 

 

As can be seen from the table, although a large percentage of students claim to have 

consulted a health professional for treatment of PRMD, very few teachers had 

recommended health professionals to students (11.1% for diagnosis, 14.8% for 

treatment). 
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7.5.2 Diagnosis of pain and injury  

Table 7.5.2  Triangulation of data regarding diagnosis of PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Diagnoses by 
Health 
Professional 

60.5% of 
students 
diagnosed by 
Health 
Professional  
(Note: Aust 
37.8% 
USA 83.3%) 

14.8% of 
Teachers 
recommended 
Health Prof 
diagnosis  
 
11.1% worked 
with Health Prof 
to diagnose  

S1 Muscle 
Fatigue 
- no clear 
diagnosis 
 
S3 Not RSI or 
anything specific 
just one CT scan 
- "they couldn't 
really see... 
(anything wrong)  
 
S5 2 different 
diagnoses from 
2 different 
doctors at the 
same institute - 
neither 
satisfactory 

T4 named 
several well 
known types of 
PRMDs to 
indicate general 
knowledge of the 
topic of 
diagnosis but no 
personal 
knowledge Diagnosis Musculo-skeletal 

73.3%  
Nerve 
entrapment 4.0%  
Overuse 
syndrome 22.7%  

Bursitis 
21%  
Musculo-Skeletal 
27.2% 

Diagnosed by Physiotherapist 
27.2% 

Physiotherapist  
50.5% 

Most satisfied 
with 

Physiotherapist 
69.4% 

Not expressed 

 

A general dissatisfaction with the diagnosis of PRMD is made clear by case study 

participants' remarks.  Students recite similar experiences of a frustrating process from 

seeking help to resorting to self-help.   

 

7.5.3   Therapy to prevent/treat pain and injury  

Students and teachers report using traditional therapies in the treatment of PRMD.  

They list GP, Physiotherapist, Chiropractor, Occupational Therapist and Acupuncturist 

in common.  They differ in that students refer to Surgeon/Specialist as a low choice, 

while two teachers (one Australian, one from USA) report referring students to a 

cognitive-behavioural psychologist.  This last choice is unusual in that the areas of 

cognitive sensory-motor retraining and biofeedback, even counselling to process the 

emotional side issues of PRMD are therapies which are often less used. 

 Table 7.5.3 Triangulation of data regarding type of health professional therapy to prevent/treat PRMD 
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PR
EV

EN
T/

TR
EA

T 

Student Survey 
No specific 
responses from 
students regarding 
types of therapy to 
prevent PRMD 
_______________ 
 
 
75/160 Students 
accessed the  
following therapies: 
 
GP (23) 
Physiotherapy (20) 
Sports Physio   (9) 
Chiropractor (11) 
OT (5) 
Acupuncture (5) 
Surgeon/  
Specialist (2) 

Teacher Survey 
No specific resp- 
onses from teach- 
ers regarding 
types of therapy 
to prevent PRMD      
______________ 
 
8/54 Teachers 
recommended the 
following 
therapies: 
 
GP (1) 
Physiotherapy (2) 
 
Chiropractor (1) 
OT (1) 
Acupuncture (1) 
Cognitive-
Behavioural 
Psych (2) 

Case Study Student 
No specific 
responses from 
students regarding 
types of therapy to 
prevent PRMD 
_______________ 
S1 "the doctors just 
kept on prescribing 
muscle pain 
medication" 
 
S3 "...I had scans 
and acupuncture and 
I got some lotions 
like massage kind of 
stuff like that" 
 
S5  "He just put me 
on antiinflammatories 
and told me not to 
play piano for a 
month.  The other 
doctor she treated 
things more 
holistically and I was 
going to the city once 
a week and she 
would perform 
osteopath manipul- 
ation on me.   We did 
that a few times but... 
.  I also went to a 
Chiropractor...I 
studied 3 months at 
Harvard, Alexander 
Technique... From 
there I stopped 
seeking treatment.  I 
just started praying a 
lot more." 

Case Study Teacher 
T2 Was adamant that 
the Alexander 
Technique etc were 
not a useful prevention 
therapy.  General 
exercise and 
developing good 
technique, balance 
and anticipation work 
to prevent PRMD 
works better. 
 
T4 Suggests 
Feldenkrais, T'ai Chi, 
Yoga, Alexander 
Technique as well as 
good technique can 
prevent PRMD 
 
T6 Awareness of self 
as the instrument and 
taking care of the body 
instrument, breathing, 
posture work to 
prevent PRMD 
__________________ 
T4  "When I got 
tendonitis 25 years 
ago, I was put in 
splints for 3 months. I 
didn't practise or do 
anything. I didn't use 
my hands in any way. 
Then there was a long 
process of trying to 
retrain - 5 minutes a 
day, then 10 minutes a 
day... Ultimately for 
me there was not a 
very good result ...so 
unless the student is 
completely debilitated, 
that they need to try 
and find ways of 
integrating very mild 
practice and just figure 
out what it is they can 
do ... and do that." 
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7.5.4 Alternative therapy for pain and injury  

Table 7.5.4:  Triangulation of data regarding type of alternative therapy to prevent/treat PRMD 
 Student survey Teacher survey Case Study 

Students 
Case Study 
Teachers 

Alternative 
therapy tried 

28.2% students 
have tried 
alternative 
therapies 

16.6% of their 
students have 
tried alternative 
therapies 

S1 "For me 
exercise was a 
big thing."  Also 
posture 
correction and 
massage for a 
back problem 
helped. 

T2." ...boring 
plain exercise 
daily helps 
prepare muscles 
for the strains 
placed upon 
them." 
 
T4  Recommends 
students try 
everything, anti-
inflammatory 
drugs, Yoga, 
Alexander 
Technique, 
Feldenkrais, (not 
chiropractic  or 
acupuncture), E 
vitamins, 
massage, deep 
tissue therapy, 
myotherapy, 
swimming - some 
people have a 
"sense of kinetic - 
how people use 
themselves who 
can help." 

Type of 
alternative 
therapy tried 

General exercise 
19.1%% 

General exercise 
22.1% 
Alexander 
Technique 
14.8% 
Meditation 14.8% 

Most satisfied 
with  

Alexander 
Technique 66% 
 
Meditation 63% 
 
General Exercise 
50% 

Not expressed 

 

Case study students and teachers report equally using alternative therapies.  They list 

the preferred alternative therapies as follows: (1) General exercise; (2) Alexander 

Technique; and (3) Meditation, which for at least one student takes the form of prayer. 

 

The highest level of satisfaction is expressed with Alexander Technique then mediation, 

and thirdly, general exercise.  General exercise for prevention and treatment of PRMD 

is supported strongly by case study participants, at least one student and one teacher. 

 
7.6 Guiding Question 6. To what extent do teachers address the issues of  
 performers' health in their teaching, especially as it relates to PRMD?  
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THEME 6: THE EXTENT TO WHICH TEACHERS ADDRESS THE ISSUES 
OF PERFORMANCE HEALTH IN THEIR TEACHING, ESPECIALLY AS IT 
RELATES TO PRMD 
 
7.6.1 Pedagogy to prevent pain and injury  

The issues addressed by teachers as they develop a pedagogy of PRMD emerge as 

follows: 

(1) A focus on balance, and exercising an hour a day to ensure the efficacy of the other 

23 hours; (2) a focus on weightlessness and relaxation; (3) patterning of the Abby 

Whiteside approach, avoiding tension and not initiating action at the keydrop with 

fingers and hands, but instead using the larger muscle groups, and trying to involve the 

back and shoulders more and to do less at the periphery; (4) making sure the "2 muscle 

groups are not working against each other" (5) using video as a resource to check 

progress; (6) setting an alarm clock to strictly limit the practice to an hour, so that 

intense concentration ("alert listening" to what is happening with the music) leads to 

more focused and meaningful practice, so much so that the student comes to look 

forward to the practice hour each day; (7) exploring the Taubman approach; and (8) 

carefully monitoring repertoire, remaining mindful of the developmental stage 

(physically and musically) of the student. 

 

  Table 7.6.1 Triangulation of data regarding pedagogy to prevent PRMD 
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7.7  Chapter 7 Summary 

The triangulation of data carried out in Chapter 7 produced the following results: 

• Students have reported a higher level of experience of pain and injury due to 

practice/performance (41%) than teachers have estimated (2.7%).  The data would 

Pe
da

go
gy

 to
 pr

ev
en

t P
RM

D 

Student Survey 
 
• Role of the 

teacher 
• Repertoire 

demands heavy 
playing (5) 

• Culture of PRMD 
awareness 

• Role of the 
conservatorium 

Teacher Survey 
 
• Taubman 

technique, 
forearm 
rotation, 
flexible wrists, 
natural hand 
shape 

• Teacher 
discusses 
PRMD but it 
needs to be  
discussion of 
student 
PRMD issues 
as well as 
classes in 
teacher's 
pedagogy  

Case Study Student 
 
• Role of the 

teacher 
• Culture of PRMD 

awareness 
• Role of the 

conservatorium 
• Research 

needed 
• Clinic attached to 

conservatorium 
needed 

• PRMD 
curriculum a 
necessity 

 

Case Study Teacher 
 
• Balance, physical 

and psychological - 
the helicopter view 
is needed 

• An hour a day 
exercising makes 
the other 23 more 
efficient  

• Abby Whiteside 
approach 

• "...trying to get 
students to play 
using the larger 
muscle groups, and 
trying to involve the 
back and shoulder 
more and do less at 
the periphery." 

• not having 2 
muscle groups 
working against 
each other 

• DVD/video use as a 
teaching /learning 
tool 

• using "alert 
listening" for short 
timed sessions of 
total focus on the 
music 
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appear to be inconsistent at the case study stage of the triangulation process, due to a 

large disconfirmation of the survey data by the case study respondents in that 

inexplicably, respondents claim, with one exception, to have no knowledge of 

PRMD.  However, taking into account the overall perspective aided by the case 

study responses, a different view of the data emerges; 

• although teachers do not recommend playing through pain except in certain 

situations for a limited amount of time e.g. to the end of the performance, many 

students do so.  The "culture of silence" has been cited as one reason why students 

do this, but we also have to look at teacher perception of their role in relation to 

student PRMD issues; 

• although teachers' prediction of symptoms come close to students report of 

symptoms, teachers do not correctly predict the forearm as the most injured body 

part in practice, though they do get this right in predicting forearm injury due to 

performance; 

• in frequency, duration, and intensity of practice teachers recommend and students 

practice a very varied schedule with mostly no set structure.  Students tend to push 

themselves further than teachers expect them to, and in fact teachers advise against 

students over-extending themselves in practice and performance; 

• no relationships were found between frequency, duration and intensity of 

practice/performance and PRMD.   

• teachers recommend scales, arpeggios, repertoire and improvising, for warm-up.  

However, students warm-up for practice using scales, arpeggios and Hanon.  Of the 

case study teachers, one does not recommend warm-up, one prefers to ease gently 

into the practice session as a warm-up and one emphasises the importance of seeing 

oneself as the instrument and the piano as simply an extension of oneself, whereby 

warm-up of the whole self, mind and body becomes the focus of warming up; 
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• students report using exercises for the fingers mostly for both practice (23.7%) and 

for performance (33.7%).  Exercises for the hands rank second for both practice 

(20.6%) and for performance (31.8%), while exercises for the forearm, the most 

reported PRMD anatomical location, receive a very low level of focus for warm-up 

exercises for both practice (5.7%) and performance (5%); 

• although 5.6% of teachers report advising students to cool-down after practice, no 

case study participants, students or teachers, either advise or practise cool-down.  It 

would seem that the statistic of 30% of students who report cooling down after 

practice does not reflect reality, but rather indicates that students have chosen the 

socially acceptable reply, a common characteristic of the self-report questionnaire, 

especially when administered by one's academic tutor; 

• teachers assume students are mostly motivated to over-extend themselves because 

of Teacher Pressure, while students are actually motivated by Time Pressure, 

Workload and Personal Perfectionism.  Case Study data from at least one teacher 

suggest teachers presume they need to exert more external control over student 

schedule of practice at tertiary level than they seemingly need to do; 

• collating the student survey, teacher survey and case study responses, I generated a 

17 item list of factors as the attributed cause of PRMD; 

• collating the student survey, teacher survey and case study responses, I generated a 

10 item list of comment topics raised by the students and teachers themselves, 

pertinent to establishing a pedagogical approach to prevent PRMD; 

• the relationship between repetitive finger-strengthening exercises and PRMD cannot 

be ignored in this study, however it would be unsafe to infer a causal connection 

without further more methodologically sound research; 

• although a large percentage of students claim to have consulted a health professional 

for treatment of PRMD, very few teachers reported recommending a health 
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professionals to students.  Of those who had, few had worked with the health 

professional for diagnosis (11.1%); 

• the general dissatisfaction with the diagnosis of PRMD is made clear by referring to 

the case study participants' remarks.  Teachers are reported as generally not knowing 

much about diagnosis, while students recite shared experiences of a frustrating 

process around seeking help in diagnosis and treatment from teachers and health 

professionals, and finally resorting to self-help.  Most satisfaction was expressed 

with physiotherapists in both diagnosis and treatment; 

• USA participants are much more likely to seek professional help (83.3%) than the 

Australian participants, of whom only 37.8% reported seeking such help.  Once 

again this may correlate with the wider awareness of PRMD in USA, and the very 

important role of the performing arts medicine clinics, much more accessible in 

USA than Australia; 

• students and teachers report using traditional therapies in the treatment of PRMD.  

They list GP, Physiotherapist, Chiropractor, Occupational Therapist and 

Acupuncturist in common; 

• students and teachers report themselves as being equally open to alternative 

therapies.  They list their preferred alternative therapies as follows: (1) General 

exercise; (2) Alexander Technique; and (3) Meditation.  For at least one student the 

third option takes the form of prayer.  The highest level of satisfaction is expressed 

with general exercise, and this is supported by case study participants, explicitly by 

at least one student and one teacher; and implicitly throughout by reference to 

keeping physically fit; 

• the opinion of one survey participant, a student, towards the Alexander Technique 

as a preventative of PRMD calls on the conservatorium to provide knowledge and 

experience of this technique to all students; and 
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• collating the student survey, teacher survey and case study responses, I generated an 

8 point list of pedagogical alternatives to help prevent PRMD. 

 

Chapter 8 provides a discussion and recommendations of the research.  
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CHAPTER 8 
 

DISCUSSION  
 

8.1 Significance of the current study 

Most studies on PRMD in the literature were found to study classical musicians, 

predominantly orchestral musicians, despite the large proportion of professional 

musicians who either play non-classical music exclusively or who supplement their 

classical income by performing non-classical music as well as classical.   

 

Where pianists have been the subject of various research projects, performing arts 

medicine has traditionally focused on the performance of classical pianists and very 

little research has been carried out to investigate the performance wellness of non-

classical pianists.   

 

A review of the literature could uncover no significant studies that focused on the 

prevalence of PRMD among jazz pianists, although one study (Chong & Chesky, 2001) 

did include jazz pianists in their study and discovered a prevalence of 81.4% PRMD.   

The current study is the first research to investigate performance wellness among jazz 

pianists as a discrete group, encompassing both Australia and the USA.   

 

I have undertaken a research project to explore the research question:  

 

What are the factors contributing to prevalence of Performance Related Medical 
Disorders (PRMD) among tertiary trained jazz pianists in Australia and the United 
States and what are the effects of PRMD on these musicians? 
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8.2 Discussion of the findings of this study and recommendations for further 
 research 
 
A discussion of the findings of this study with recommendations for further research 

follows under the following headings: (1) jazz pianists' and teachers' personal 

experience of PRMD and playing through pain; (2) forearm as the main site of PRMD 

in jazz pianists; (3) prevalence of PRMD among jazz pianists; (4) frequency, duration, 

intensity of practice/performance, environmental factors and PRMD among jazz  

pianists ; (5) warm-up and cool-down and PRMD among jazz pianists; (6) repetitive 

finger-strengthening exercises and PRMD among jazz pianists; (7) repertoire and 

PRMD among jazz pianists, (8) student motivation as a factor of PRMD among jazz 

pianists; (9) causes of PRMD among jazz pianists; (10) jazz piano pedagogy to teach 

about and prevent PRMD; and (11) student health - roles of (a) the Conservatorium, (b) 

Performing Arts Medicine Clinics (PAMs), (c) Teachers, (d) Students, and (e) Parents 

in teaching/learning about, prevention, diagnosis and treatment of PRMD. 

 

8.2.1 Jazz pianists' and teachers' personal experience of PRMD and playing 
through pain 

 
It emerged from the study that a certain amount of playing through pain may be 

necessary.  Firstly for economic reasons, and secondly because it has been observed that 

the jazz pianist spends the majority of his or her time accompanying rather than soloing.  

It is proposed that this explains the higher prevalence of playing through pain reported 

in performance rather than in practice.  Although those who report playing through pain 

report a higher prevalence of PRMD than those who do not, further research is required 

in the area of playing through pain so that guidelines might be given as to what is 

acceptable and what is unacceptable in consideration of PRMD. 
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8.2.2 Forearm as the main site of PRMD in jazz pianists 

The forearm has been identified as the main site of performance related medical 

problems in this study.  Further research may discover ways to minimise this problem 

and to provide strategies to contend with the seeming inevitability of this phenomenon. 

 

8.2.3  Prevalence of PRMD among jazz pianists 

It is suggested that the prevalence of PRMD among jazz pianists is under-reported due 

to: (1) the unwillingness on the part of both teachers and students to disclose; (2) the 

decision made by the researcher to report injury rather than pain; and (3) the lack of 

clarity in some questions as to what can be defined as PRMD.  Chong & Chesky (2001) 

in an online survey where there can be no issue of social acceptability factors in the 

responses, report 84% PRMD among jazz pianists.  However there could be a tendency 

for only those with personal experience of PRMD to take the trouble to answer an 

online survey, thus over-representing the results.  The students in the present study 

report 41% injury and 63% pain, while 47% report attending a health professional 

because of pain or injury.  With the unwillingness to disclose and the social 

acceptability and economic issues generating a "culture of silence" factored in, I 

estimate the actual situation, if researched in a more tightly controlled approach, as 

suggested by Bejjani et al, (1996) and by Wu (2007), may produce a higher prevalence 

rate, closer to Chong & Pesky's findings than I have shown here.  A need for further 

research is clearly indicated. 

 

Variables yielding some results worthy of further study include: (1) age [21-30 years 

age group experienced more PRMD, but the over 35s, then the 15-20 years experienced 

less PRMD]; (2) gender [males in the current study experienced more PRMD than 

females]; (3) hand dominance [left hand dominant reported slightly more PRMD]; (4) 
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occupation [those who were also teachers experienced more PRMD]; (5) education 

level [bachelor students suffered more PRMD than post graduates; also many teachers 

were under-qualified, a factor which could contribute to student PRMD]; (6) posture 

correction [those who correct posture during practice/performance experienced more 

PRMD]; (7) repetitive finger exercises [those using repetitive finger exercises suffered 

more PRMD]; (8) warm-up and cool-down at the piano [those who warm-up and cool-

down suffered less PRMD]; (9) general/aerobic exercise [current study participants 

showed beneficial effects of general/aerobic exercise in the prevention and treatment of 

PRMD]; and (10) the study participants reported on their choice and the efficacy of 

traditional and alternative prevention/treatment methods. 

 

Variables where no relationship with PRMD was established include: (1) geographical 

location; (2) age of first piano/performance experience; (3) years of piano 

practice/performance experience; (4) frequency, duration and intensity of 

practice/performance; (5) away-from-the-keyboard practice; and (6) normal and peak 

total keyboard use.  These are also areas to be considered for future research.   

 

Untested variables in relationship to PRMD were: (1) secondary occupation and prior 

occupation; (2) sports or hobbies undertaken; (3) the role of computer keyboard use; (4) 

excessive practice the day before a student's lesson; (5) periodization of practice; and 

(6) repertoire and its role in PRMD.  These are also potential topics for future research 

in this area of study.   
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8.2.4 Frequency, duration, intensity of practice/performance, environmental 
factors and PRMD among jazz pianists 

 

It is a presupposition of this study that the practice/performance situation in respect to 

jazz pianists is quite different from that of classical pianists (refer to p. 6 this study).  As 

a past student and current performer and teacher of jazz piano, through naturalistic 

observation with some verification from Case Study participants, I have observed that 

the practice and performance conditions for jazz pianists were found to be such that jazz 

pianists perform in noisy situations usually with drum sets, amplified bass, trumpet, 

saxophone and trombone at a high decibel level.  The stylistic traits of jazz piano 

demand a challenging technique which is jazz-specific in order for pianists to perform at 

the professional standard required in the jazz environment.   

 

In addition, jazz pianists are required to perform on electric pianos, synthesisers and 

often perform on inferior quality pianos in jazz clubs and bars.  These ergonomic factors 

may contribute to PRMD among jazz pianists due to inconsistencies with the setup of 

the keyboard stand, keyboard stool, and music stand.  

 

Additional problems in intensity of playing are created in jam sessions which are a 

common event in jazz performance and here the competitive nature of the musical 

interactions contributes to the intensity of performance levels required of the jazz 

pianist. 

 

In examining the frequency, duration and intensity of performance and practice sessions 

of jazz pianists and the correlation with PRMD, early statistical analysis did show a 

correlation between intensity of practice and performance and PRMD, but not frequency 

and duration. Nevertheless because of the difficulty of establishing the reliability and 
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validity of the measurement of the levels of intensity, the statistical evidence was 

excluded.  

 

8.2.5 Warm-up and cool-down and PRMD among jazz pianists 

The findings of this study tentatively confirm that it is advisable to warm-up prior to 

practice, and as much as possible also warm-up prior to performance.  However it is 

considered by some participants that away-from-the-piano exercises are preferable to no 

warm-up at all where warm-up is not possible. 

 

Cool-down is also advisable after practice, but usually impossible after performance.  

However the ideal of cool-down remains a preferred option where opportunity exists. 

 

Although those who warm-up and cool-down were both shown to suffer less PRMD in 

the current study, further and more specific research is also called for to test this 

finding. 

 

8.2.6 Repetitive finger-strengthening exercises and PRMD among jazz pianists 

Enough doubt has been cast on the wisdom of incorporating repetitive finger-

strengthening exercises as a practice technique to advise caution in their indiscriminate 

use.  Improvisation and the less physically demanding exercises may be preferable, but 

this also seems subject to further research. 

 

8.2.7 Repertoire and PRMD among jazz pianists 

Although it was not possible to test the link between each category of repertoire studied 

and PRMD, student comments indicated a connection whereby some repertoire 
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demands greater intensity of playing.  However there are some problems associated 

with attempting to regulate repertoire.  

 

Jazz repertoire, due to the high level of improvisation content is extremely difficult to 

grade in a logical progression to facilitate the development of technique.  The 

unpredictable nature of the genre also makes it more difficult to prepare for 

performance conditions.   

 

Latin American jazz such as Salsa is highly integrated into the jazz repertoire and this 

style of Latin jazz piano is proposed as a significant factor in the prevalence of PRMD 

in jazz pianists.  Though statistical significance between PRMD and playing Latin jazz 

was unable to be supported in the current study, as other variables were numerous and 

could not be controlled for, the claim remains to be explored more fully by further 

research.  It remains problematic that Salsa jazz repertoire is believed to contribute 

extensively to PRMD because of the competition between loud percussion and brass 

instruments where the role of the pianist is to play montuno patterns for extended 

periods of time without a rest. 

 

8.2.8 Student motivation as a factor of PRMD among jazz pianists 

There is a clear indication that students, especially those in tertiary music studies 

courses, are highly self-motivated, and teachers can assume a coaching or mentoring 

role for the most part.  To engage student cooperation in the joint project of preventing 

PRMD in practice/performance situations is a more meaningful and proactive exercise 

than passively advising against over-use. 
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8.2.9 Causes of PRMD among jazz pianists 

Apart from the factors mentioned earlier which show either a positive or inverted 

relationship with PRMD, there is an often voiced general consensus that frequency, 

duration and intensity of keyboard activity is the main cause of PRMD.   Although not 

sustained statistically in the current study, this remains a matter of conjecture.  The role 

of tension as mentioned and understood by case study students and teachers (mental 

stress), as well as ineffective relaxation techniques, and sustained muscular tension 

associated with constant practice/performance, deserves much greater attention.  There 

is also the factor of an inherent propensity to PRMD, involving genetics, environment, 

mental health and other factors, to be taken into consideration, although the challenge of 

defining and identifying this tendency through research may be dependent on isolating 

such a factor. 

 

8.2.10 Jazz Piano Pedagogy to teach about and prevent PRMD  

Jazz pedagogy is relatively new and has not had an opportunity to develop a clear 

progression of technical skill through greater expression of repertoire.  This is 

something to be taken up by the music schools as a body and by further research into 

this area of study. 

 

In Australia, The National Council of Tertiary Music Schools (NACTMUS) is a non-

profit peak body for tertiary level music schools, conservatoria or university music 

faculties which offer specialist music degrees for the education and training of 

professional musicians.  NACTMUS also develops policy to encourage research into 

music.  The Music Council of Australia (MCA) has a research arm also.    It is hoped 

that fostering further research into jazz musicians' health issues and teaching and 

learning will become part of the agenda of these peak research bodies.  As previously 
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mentioned (p.2), the curriculum developed in the course of the project, Musicians' 

Health National Curriculum Initiative (http://www.soundperformers.com, 2011) is 

expected to fill a gap in teaching and learning about PRMD at tertiary level.  

 

8.2.11 Student health - Roles of the Conservatorium, Performing Arts Medicine 
Clinic, Teacher, Student, Parent in teaching/learning about, prevention, 
diagnosis and treatment of PRMD. 

 

8.2.11.1  The Role of the Conservatorium in teaching/learning about, prevention, 
 diagnosis and treatment of PRMD. 

 
Clearly the first role of the conservatorium where PRMD among jazz pianists is 

concerned is to send from its doors jazz pianists, whether performers or teachers or 

both, who are fully aware of all the implications of PRMD, its prevention, diagnosis and 

its treatment.  Within the constraints of existing course work, this is a challenge to be 

faced by tertiary jazz piano course administrators and lecturers worldwide.  Many 

institutions are already rising to this challenge. 

 

A three part series of articles over 3 issues of the 2007 Medical Problems of Performing 

Artists was hosted by editor Ralph Manchester after a call had been made for 

descriptions of courses which offered tertiary units in occupational health to all 

undergraduate music majors (Manchester, 2007 a; b; c).  This initiative grew out of a 

PAMA and National Association of Schools of Music combined decision at the Health 

Promotion in Schools Music Conference of 2004 to actively promote such courses of 

study.   

 

Writers who have described and evaluated various tertiary courses which incorporate 

PRMD classes in their content include Grant (2008); Roennfeldt (2008); Spahn, 

Hildebrandt, & Seidenglanz, (2001b).   
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Also at the Royal College of Music (RCM) in London, Williamon and Thompson 

(2006) have implemented a curriculum initiative which seeks to equip "aspiring 

musicians with skills for achieving and maintaining a fruitful, healthy career in music" 

(p. 413).  They also suggest that similar curriculum initiatives such as their Healthy 

Body, Healthy Mind, Healthy Music unit of study "should be embraced and employed 

by educational institutions globally in fulfilling their duty of care for students" (p. 413). 

 

However there is a strong possibility that any music school which takes up this initiative 

would face compounding difficulties.  Williamon and Thompson (2006, p. 423) state 

they would like to offer more opportunities to graduate students at RCM in postural-

type training, but with the exception of the Alexander Technique which is offered to all 

first year students, they cite three main reasons for not being able to implement more 

extensive postural training in their educational institution.  These are (1) the costs 

involved in an area of study which is already labour intensive (2) the extensive practice 

times required presents timetabling problems, and (3) appropriate facilities are seldom 

available in conservatoria, for example room space or shower and change facilities are 

not usually built into the infrastructure of schools.  Many institutions would find similar 

constraints. 

 

Yet in the Coordinate Movement Program at Portland State University, students study 

units in anatomy and physiology, as well as piano technique.  Students who are 

suffering from PRMD and seeking retraining while they complete their studies are 

offered places in the course.  One student in the current study describes a music school 

which offers Summer clinics where students can access classes and therapy for PRMD. 
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Apart from the RCM - London (Instr. Williamon), other centres such as Universities of 

Ohio - Athens (Instr. Berenson), Indianapolis -Indiana (Instrs. Barton & Hacker), North 

Texas - Denton (Instr. Chesky), North Western - Chicago (Instr. Brandfonbrener), 

Eastman - Rochester NY (Instrs. Callan-Harris & Eda), Shepherd - West Virginia (Instr. 

Bruning), Southern Maine - Portland (Instr. Williamson), Michigan - East Lansing 

(Instr. Palac), George Mason - Virginia (Instr. Sternbach), and as reported by Blum, 

(1999; 2003) the Music College (Hochschule für Musik) in Hannover, Germany (Instr. 

Altenmüller) offer similar retraining courses.  This list is representative rather than 

exhaustive.  The list, gleaned from the literature, appears here simply as a guide to what 

has been located as a by-product of the current research project. 

 

Whilst conducting research in the USA, many people expressed to the researcher their 

confidence in the Abby Whiteside (1997) body rhythm technique to avoid injury.  

Sophie Rosoff founded the Abby Whiteside Foundation to ensure the continued 

publication of Whiteside's work.  Ms Rosoff was also reported by one of the Case Study 

participants as having provided invaluable help in overcoming PRMD. 

 

Apart from working toward curriculum which teaches prevention of PRMD, even from 

an Occupational Health and Safety perspective as part of the VET training courses 

mentioned earlier, there is always a possibility, should the need be shown to exist, that 

the tertiary sector currently training jazz pianists could initiate in each state of Australia 

a performing arts medical and academic centre such as those found elsewhere.  

Alternatively clinics attached to universities with music programs have also been shown 

to work well. 
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The usefulness of the courses taught at these centres is verified by Barton and Feinberg 

(2008) who conducted an evaluation of a 6 module course in "Physiology of Music and 

Performing Arts Medicine."  Post-test compared to pre-test results showed the efficacy 

of the course for increasing student knowledge and awareness of health issues relating 

to the performing arts. 

 

Conservatoria, as the educators of future musicians, may need to take a greater 

responsibility for PRMD in the musical community.  As Brandfonbrener (2004a), in her 

Editorial of the September, 2004 issue of Medical Problems of Performing Artist states:  

When discussing compulsiveness and obsessive behaviour among artists, 
there is something of an intrinsic dichotomy.  There can be little argument 
that to achieve competence in artistic performance, a degree of these 
characteristics is essential.  In fact, these essential behaviours are by no 
means limited to artists.  To be a good physician, a level of compulsiveness 
must be ingrained.  But it is a question of degree and even more of balance. 
This is perhaps where the educational system has failed its consumers.  
Conservatories are in the business of, among other things, producing the 
"best and brightest" and the most exciting performers that they can.  They 
are certainly not intentionally trying to harm their students on the way to 
achieving this success.  However inadvertent though it may be, in the face 
of the current prevalence of medical problems in students, they need to 
examine openly all aspects of the curriculum, no matter how historically 
successful these methods have seemed to be (Brandfonbrener, 2004a, p. 
106). 
 

There is a note of caution in Brandfonbrener's statement which resonates with the hopes 

of the current study, that is, to see provided globally the best possible curriculum to 

tertiary jazz piano students so that PRMD may be minimised among this group of 

musicians. 
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8.2.11.2  The role of the Performing Arts Medicine Clinic/Centre (PAM) in 
teaching/learning about, diagnosis and treatment of PRMD 

 

The role of Performing Arts Medicine Clinics/Centres, not readily accessible in 

Australia, but well recognised in the USA (if not always ideally accessible to all) , is to 

provide the expert diagnosis and treatment needed to ensure PRMD is quickly identified 

and the way to a speedy recovery is facilitated in a timely manner.  A notable exception 

in Australia is the outstanding work carried out by Dr Bronwen Ackermann on the east 

coast, but not readily available to the majority of musicians who live elsewhere. 

 

Many authors have contributed articles to the literature on the invaluable role of clinics 

over the years.  These include: de Hoff (1993); Dennet and Fry (1988); Eaton and Nolan 

(1991); Eli (2002); Fess and Moran (1981); Grant, (1988); and Sataloff (2000).  These 

writers and researchers have provided the groundwork for the establishment and support 

of the work of these clinics.  Regrettably, with the exception of the remarkable work 

carried out by Dr Ackermann, Australia does not currently have widespread access to 

the specialised facilities provided by the PAMs in other parts of the world. 

 

Apart from the obvious role of the clinic in offering diagnosis, treatment, re-training, 

rehabilitation and emotional support, it is in the clinics where scientific measuring 

instruments now being adapted to diagnostics, research, and treatment of PRMD can be 

utilised with greater efficacy.  These include measuring tools such as the frequency of 

abnormal movements scale (Spector & Brandfonbrener, 2005), the Jamar Dynamometer 

(Fess, 1987), Electromyography (Grieco et al., 1990; Leijnse, Campbell-Kyureghyan, 

Spektor, & Quesada, 2008) and electrogmyographic biofeedback (Kjelland, 2000).  

Also, as described by Jewell (2007), and supported by Lindequist &. Marelli (2007), the 

diagnosis of upper-extremity pain and injury by magnetic resonance imaging (MRI) can 
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be utilised.  Biomechanical modelling (Wristen, 2000) and described by Visentin & 

Shan, 2004) may be one way of using these instruments to bring together the three 

elements of describing accurately the movements that are thought to cause the injury, 

the linking of external description with internal physiological conditions, and finally 

determining relationships that allow quantification of levels of injury risk for the 

individual. 

 

Globally, many clinics practise performing arts medicine.  Specific training programs 

may be required to ensure the same skill level in any Australian clinic which may be set 

up.  Other clinics in the field found in the course of this research project include 

Rietveld and Delprat who have a clinic in Holland, James and Wynn Parry in Britain, 

and the Jouvenet Clinic in Paris.  Jouvenet is directed by Tubiana and Winspur authors 

of the Musician's Hand series of articles in the peer reviewed Journal, Hand Clinics.  

Also in Canada, the Musicians' Clinics of Canada is a society which is currently 

directed by John Chong.  Also, a physiotherapist, Patrice Berque, set up a Musicians' 

Clinic in 2002 in Glasgow, initially with the help of the Musicians Union Scotland 

(MU) and, in 2004, the British Association for Performing Arts Medicine (BAPAM).  

Berque is also involved in health promotion and prevention of playing-related 

musculoskeletal disorders.  Again the list is not exhaustive but indicative of the strong 

interest in PRMD rehabilitation therapy around the world, proving role models for any 

potential Australian clinic.  Horvath (2010) provides a very comprehensive list of the 

facilities available worldwide.  Also the establishment of services such as those 

described by MAP (2008) with a sliding scale of fees according to income would be a 

welcome addition to the conservatoria clinics in Australia should they become a reality.   
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Amadio (2003a) states with regard to rehabilitation following hand injury: 

As for formal rehabilitation, this depends on the patient and the therapist.  A 
therapist who is not skilled in the management of musicians often has 
difficulty providing benefit to a re-education program over and above that 
which the physician and musician, in combination with the music teacher, 
can devise.  On the other hand, however, a therapist skilled in the 
management of musicians can provide valuable assistance in re-education, 
thus, centres that provide not only hand surgical but also hand rehabilitation 
expertise can be of particular benefit for the musician seeking help for nerve 
compression syndrome (p. 285). 
 

This applies to other PRMD injuries also.  The difficulties of setting up such clinics in 

Australia, reported earlier (Hadok, 2008), need to be overcome if those students leaving 

our conservatoria for independence in the wider community are to find optimum health 

and wellness in the pursuit of their music careers in the face of the risk of PRMD.  

Awareness in medical circles alone is of no use if the medical community do not share 

such awareness with the music and general communities. 

 

8.2.11.3  The role of the teacher in teaching/learning about, prevention, diagnosis 
 and treatment of PRMD. 

 
There are studies which address health issues of the teacher themselves (Fjellman-

Wiklund, Brulin, & Sundelin, 2003; Fjellman-Wiklund, Sundelin, & Brulin, 2002).  

There are also many studies which outline the role of the music teacher in respect to the 

student (Burge, 1991; Harman, 2004; Hildebrandt, & Nubling, 2004; Turon, 2000; 

Wristen, 1995).  The principal study teacher, in this case the jazz piano teacher has to 

wear various hats in order to bring out the best in his or her students. The challenge 

principal-study teachers need to prepare for is facilitating the development of the 

student socially, psychologically and physically in the framework of their music 

practice and performance environment. 

 

Practice away from the piano is an area worthy of more intense exploration, according 

to the data I gathered.  Although no positive relationship was established between away-
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from-the-piano exercises such as visualisation and the prevention of PRMD, in the four 

areas of away-from-the-piano practice, the majority spent less than 10% of time on 

these activities.  Setting student homework projects in away-from-the-piano activities 

might be a worthwhile venture for teachers, who have not previously attempted to do 

so, if only in an experimental capacity to observe results.   

 

Also, as teachers realise that tertiary level jazz piano students are mainly driven by 

internal motivation, rather than teacher pressure, the weekly teaching session may tend 

to become more relaxing and not entirely devoted to revision of the set pieces, leading 

to more teacher/student interaction so that the teacher may learn from the student more 

of their knowledge and ideas, and this in turn may lead to sharing concerns regarding 

PRMD.  If there exists a so-called "culture of silence," teachers are in the best position 

to offer a crucial support role to students before, during and after the intrusion of PRMD 

becomes evident.  The role of the psychologist/counsellor has been suggested by 

Tubiana (2003a) and Howard (2002) who explore the psychological trauma involved 

and the need for psychological support when pianists find they can no longer play as a 

result of PRMD.  Brandfonbrener and Lederman (2002) also offer advice to the teacher 

who may have to fill the role of counsellor at times, or to collaborate in the 

rehabilitation process. 

 

Those musicians and musicians' resource people who offer strategies for the teacher to 

pass on to students abound in the literature (Burge, 1991; Day, 1997; Frederickson, 

2002; Horvath, 2008; 2010; Jones, 2001; Klickstein, 2003; Lister-Sink, 1006; 

Sternbech, 2004; Travell & Simons, 2992; Trotter, 2000; Turner, 2004; Wynn-Parry, 

2003b), to name a few.  The resources offered by these experts in the field of PRMD 

prevention and treatment contribute diversity to the many valuable approaches already 
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cited previously in this study.  Harman (2004) points out the benefits of making better 

use of the resources offered on the internet.  The benefit of enhanced professional 

development for teachers has also been evaluated by Hildebrandt and Nubling (2004) 

who found a positive effect for students as a result of providing teacher training. 

 

Self education for teachers to optimise their role in the management of PRMD is 

recommended since continuing education and the reading of peer reviewed journals, 

unlike in other professions, is not currently expected of piano teachers in order for them 

to remain qualified.  In fact specific qualifications are not required at all to set up as a 

teacher of jazz piano.  Currently the best performers get the best students as well as the 

best teaching jobs.  The basic qualification is often all that has been demanded and 

therefore pursued.  More needs to be done to audit the currency of teacher accreditation 

and who better to take the initiative in this than teachers themselves. 

 

8.2.11.4  The role of the student in teaching/learning about, prevention, diagnosis 
 and treatment of PRMD. 

 

Lieberman (1989) was an early writer on the topic of the role of the student.  Students 

need to quickly recognise and seek help for symptoms of PRMD.  Primarily, the 

responsibility for taking measures to prevent PRMD rests with them.  Refusing to allow 

external pressures such as time pressure, workload and personal perfectionism to lead to 

excessive frequency, duration, or intensity of practice would be a start.  Cultivating a 

repertoire of activities away from the piano to enhance both practice and performance 

would be another positive step.  Avoiding the extremes of speed, volume and attack 

during practice sessions, taking rest breaks, refusing to persist in playing unnecessarily 

through pain, learning as much as possible about the biomechanics of mastering their 

instrument as well as the anatomy of their own body is part of the educative process in 
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students' taking an informed approach to PRMD prevention.  However a student’s 

attitude to health and their own vulnerability, and their willingness to take health issues 

into consideration are also important factors in the prevention of PRMD (Spahn, Richter 

& Zschocke, 2002; Spahn, Strukely, & Lehmann, 2004).   

 

If PRMD should occur, it is the role of the student to take a positive and optimistic 

approach throughout the diagnosis and treatment and on to rehabilitation.  This is 

extremely important.  Looking at the success stories, rather than the handful of failure-

to-respond cases is much more conducive to a speedy recovery than dwelling on the 

negative aspects of PRMD.  A report concerning the successful comeback of Rangell 

(Bradley, 1998) after treatment for overuse to his right hand and arm is encouraging to 

those who have been told, in some instances, there is no hope once PRMD is 

encountered.   

 

Barbieri (2002) also advises those recovering from PRMD to come back slowly, but to 

come back.  Horvath (2003a; b; c; 2006; 2008; 2010) has also been widely reported for 

her advice in this field.  DeLisle et al. (2006; 2007), describe the successful retraining of 

three pianists with focal dystonia.  Burnson (2007) has an encouraging story attributing 

successful recovery from a fingertip injury which gives credit to the Taubman approach 

for the positive outcome.  Perhaps the most widely publicised of all the celebrated 

recoveries is that of Leon Fleisher as told to Martin Cullingford (2004). 
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8.2.11.5  The role of the parent in teaching/learning about, prevention, diagnosis 
 and treatment of PRMD. 

 

Since many students remain under the guidance of their parents well into their life-span, 

if not for the whole of their lifetime, Pruett (2004) has addressed a previously neglected 

area, the role of the parent in the prevention of PRMD.  When seminars are being 

planned and advice given on PRMD, the parents of the music student must be taken into 

account.   

 

Even tertiary students are often dependent on parents as many need to continue living at 

home for longer than would be considered normal due to the low level of employment 

and the high cost of living independently.  Parental influence, for many reasons, 

continues to guide the jazz pianist, as it does many others, well into life. 

 

Investigating the true state of affairs in respect to each of the above factors of this study 

and possible connections to PRMD would be beneficial, as this is simply a preliminary 

explorative and descriptive study, and no findings have been unequivocally stated as too 

many variables create an unwieldy task of statistical analysis and there is an inability to 

isolate the effects of each variable, since no controls are in place. 

 

It is a hope that further studies that have, up to now, been carried out in all areas of 

research in collaboration with musicians in general or with classical pianists in 

particular, may now be broadened to provide much more information on jazz musicians 

in general and jazz pianists in particular.   
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8.3 Limitations of the research findings. 

Some limitations of the research findings include:  

(1) difficulties inherent in self-reporting which are:  

(i) providing socially acceptable responses to questions, especially in classroom 

situations where one's academic tutor or principal study teacher is the researcher.  

Despite assurances of confidentiality, participants may feel uncomfortable in 

disclosing issues which may cause the researcher to view them in an 

unfavourable light.  Therefore the participant's need to be seen as socially 

desirable and compliant, as well as the tendency to exaggerate or downplay 

responses is a common methodological problem;  

(ii) risk perception, leading to under- or over-reporting to avoid showing 

weakness in a very competitive field, which may lead to loss of status or loss of 

a place in a current course or perhaps a loss of future employment prospects in a 

small city.  Despite assurances of anonymity, some doubt may remain in the 

mind of the participant about the content, handwriting, or other identifiable 

features making identification possible in their case.  Paranoia is always possible 

in competitive fields of endeavour;   

(iii) over-reporting in the sense of "I'm expected to tick as many boxes as 

possible or they wouldn't be included."  A prime example of this was where no 

cool-down after performance is usually undertaken for reasons of lack of 

facilities or opportunity, yet many ticked the boxes or suggested specific post-

performance cool-down exercises undertaken;  

(2) the inability to match the researcher's and the participant's interpretation of the levels 

of speed, volume and attack, threaten the construct validity of the questionnaire.  In 

terms of reliability (that the instrument measures what it set out to measure) and validity 

(satisfying the test/re-test criteria), the levels of speed, volume and attack may have 
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been difficult to gauge so that high level attack, for example, may mean different things 

to different people;  

(3) the inability to discover response rates due to delivering questionnaires generously 

among colleagues, friends and associates, with an invitation to email to interested 

people; 

(4) the likelihood that only those with an interest in PRMD may have responded in the 

seminar-based questionnaire administrative process.  However those in timetabled 

classes were more of a captive group, but may have under-reported for the reasons 

stated;  

(5) the absence of random sampling precluded some statistical analysis, as did the 

absence of a required homogeneity of variance within and between groups due to the 

large spread of data;  

(6) the difficulties inherent in telephone interviewing, which, whilst efficient and cost-

effective for researcher and participant, it does remove the possibility of reading non-

verbal signals.  These latter can often provide insight into the nature of responses and 

the interviewee's commitment to particular viewpoints. 

(7) differing perceptions of what constitutes pain, what constitutes injury and how much 

a participant factors pain as an inevitable part of the practice/performance experience 

before registering it as "injury" is subjective information and unable to be calibrated;  

(8) further limitations include some flawed questions in the questionnaire.  For example, 

there may have been some misunderstanding of the term "aerobic" when asking about 

exercise patterns. The word "injury" also caused some difficulty as some claimed no 

injury, but went on to describe symptoms, since it is possible to have some symptoms 

that do not necessarily denote injury. Also the meaning of "posture correction" was not 

clear;   
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(9) asking respondents to estimate percentages of time spent in various activities may 

have made accurate answering difficult.  Results are reported, but only tentatively, due 

to the difficulty in accepting that responses were uniformly accurate;   

(10) the inclusion of a disproportionate number of Western Australian students, many 

who were currently being taught by the researcher, may have led to a skewing of the 

student results;   

(11) the lengthy questionnaire may have caused many to fail to answer the final 

questions, or more frequently, skip through some of the intermediate questions and 

come back to the final ones;   

(12) nor does the research achieve the ideal set out by Bejjani (1996), to conduct the 

research in a "true blinded, random case-controlled fashion" (p. 406);   

(13) any claims between the variables examined and PRMD remain necessarily 

cautious. As stated by Wu (2007), there are methodological problems involved so that, 

unless we thoroughly examine other activities in which those experiencing PRMD are 

engaged, we cannot make strong claims with respect to correlations between practice 

and performance activities and PRMD. For example a pianist claiming elbow problems 

attributed to piano practice and performance may be an avid tennis player, a sport so 

notorious for the strain it imposes on the elbow that the term "tennis elbow" has been 

adopted into common terminology.  "Golf thumb" could fall into the same category. 

 

However, although the responses obtained from jazz piano students at tertiary 

institutions and tertiary trained jazz piano teachers may not meet with all the criteria of 

the most methodologically sound report, it is proposed that, because of Case Study 

confirmation, most of the data collected can be cautiously generalised to jazz pianists 

worldwide until further research shows otherwise.  Overall there seems to be enough of 

a representative response from the jazz piano students and teachers involved in the 



250 

Graham Wood 2011 PRMD and Jazz Pianists    

research and confirmed by triangulation of the data to justify the tentative conclusions 

drawn from the research.  

 

8.4  Summary and Conclusion 

Although many articles have been published in the performing arts medicine field about 

the prevalence of Performing Arts Medical Disorders (PRMD) among musicians, and 

among classical pianists, there have been almost no studies specific to jazz musicians 

and jazz pianists published in the peer reviewed journals on the topic of PRMD.   

 

This study set out to discover how PRMD affects or impacts on the performance 

wellness of jazz pianists with tertiary education experience in Australia and the United 

States of America. The initial analysis of a cohort of students and teachers in Australia 

was expanded to include a cohort of students from the USA following a field trip to 8 

universities and colleges offering jazz programmes in the USA.  

 

In the USA it was found that the prevalence of PRMD amongst jazz pianists was lower 

than in Australia, and teacher knowledge and conscious awareness and implementation 

of PRMD into pedagogical strategies much more widespread as accepted practice in the 

USA.   Performing arts medical centres and clinics, which are research based and 

supported by tertiary institutions, are becoming more common in the USA, and provide 

a model which could also work well in Australia. 

 

In the current study it was found that there is a similar if not higher prevalence of 

PRMD among jazz pianists compared to other categories of musicians including 

classical pianists (63% pain and suffering and 41% PRMD, with 47% reporting 

attending a health professional for diagnosis and treatment).  In this study, the forearm 
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is identified as being the body part most affected, usually experiencing fatigue.  

Students of tertiary age, those between 21-30 have the highest prevalence of PRMD, 

while the over 35s, then the 15-20s have the lowest rate.  Among participants of the 

current study, males suffer more than females.  No relationships were evident between 

PRMD state of residence, age of first practice/performance experience, years engaged in 

a regular practice/performance schedule, computer use, repertoire, or away-from-the-

piano practice, although some students commented about injury associated with 

repertoire demands.  Left-dominant jazz pianists were shown to suffer slightly more 

PRMD than right-dominant.  Participants who warm-up before and cool-down after 

practice/performance were found to experience less PRMD.  Those who play through 

pain, use repetitive finger-strengthening exercises in practice and consciously correct 

their posture during practice/performance seem to experience more PRMD symptoms 

than those who do not, suggesting there is a great deal of confirmatory or 

disconfirmatory research to be carried out in the jazz piano sector.  Students describe 

non-specific symptoms leading to diagnostic problems with no long term disability in 

any cases studied.  General exercise as a preventative/ treatment method is most 

commonly utilised and recommended by both students and teachers.  Physiotherapy is 

reported as the most recommended, utilised and effective traditional treatment method, 

with general exercise, meditation and Alexander Technique reported as the most 

effective alternative prevention/ treatment methods.  Diagnosis and treatment of PRMD 

is generally regarded by students and some teacher as unsatisfactory and this study 

reports on frustrated case study students who have given up on health professionals, 

sought alternative therapies and/or resorted to self-, even divine, help.   

 

The expectations of jazz piano teachers regarding the musical and technical 

development of their students was mostly, in my opinion as a past student and current 
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teacher/performer, realistic and informed with very few instances of unrealistic 

expectations such as demanding excessive practice or long practice sessions.  What did 

emerge was how teachers underestimate the intrinsic motivation students have to 

respond to time pressures, workload and personal perfectionism rather than teacher 

pressure.   

 

In addition, many teachers do not show a conscious awareness of performance wellness 

issues especially as they relate to PRMD, and report they do not offer any classes in 

causes, effects and prevention of injury related to musical practice and performance.  

Although many express an interest in teaching these subjects in the future, others do 

not.  

 

A high percentage of teachers respond that they do not know the appropriate health 

professional to whom they might refer their students.   

 

Psychological (mental health including performance anxiety and depression), sight and 

hearing problems as well as neurological disorders, such as focal dystonia, were 

excluded from the study. 

 

The current study highlights a need to address the issue of PRMD among jazz pianists 

more strategically both in its prevention, diagnosis and treatment.   

 

Alford and Szanto (1996) over a decade ago made the point that until the causes and 

treatment of PRMD are clearly defined with a view to better recognition of cause and 

treatment, it will still remain a problem to be passed from one field to another for a 

proposed solution.  They state: 
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The medical world could blame pain on misuse; the virtuoso world on lack of 
genius or hard work; the pedagogical world on bad teaching or lack of talent.  
Unless one discipline or another takes responsibility for discovering the cause and 
treatment for PRMD in pianists, the whole topic may disappear into a no-man's-
land for want of adequate attention (p. 1).   
 

Perhaps the tertiary institutions offering music courses could elect to take responsibility 

for coordinating the other institutions into the strategic provision of research and 

services.  Improved tertiary music curriculum, pedagogy, and the provision of 

performing arts medicine centres attached to the main teaching schools in each state of 

Australia could be fostered by a collaborative intervention involving Science, Medicine 

and Music specialists, and researchers across the Higher Education sector in Australia.  

The OH&S arm of industry, the discipline of Psychology, the Vocational Education and 

Training (VET) sector, and the Humanities and Arts schools could all cooperate to fulfil 

the needs of a student-centred, patient-centred program of individual programs tailored 

to suit the individual.   

 

A desired outcome as a result of this study is to see a combined student-centred and 

patient-centred program not only for each jazz pianist, but for each tertiary-trained 

musician, so that future research in this field might see a reduced prevalence of PRMD 

among, not only jazz pianists, but all musicians globally. 
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Appendix 1. 

Definitions and Descriptions of PRMD from the literature 

A1.1  Musculoskeletal problems 

A.1.1.1  Arthritis 

Arthritis, according to the fact sheet provided by Arthritis Australia (2007, p. 1), "is 

often referred to as a single disease.  In fact, it is an umbrella term for more than 100 

medical conditions that affect the musculoskeletal system, specifically joints where two 

or more bones meet."  The resulting problems from arthritis can be joint weakness and 

deformity with symptoms which include pain, stiffness, inflammation and damage to 

joint cartilage, which is the sheath tissue covering bone ends so that they can move 

against each other without wear.  There may also be damage to surrounding structures.  

Statistics given predict that "by 2020, 20 percent of the Australian population - 4.6 

million people - will suffer from some form of arthritis" (p. 1), with 60% of these being 

of working age.  The main types of arthritis are osteoarthritis, rheumatoid arthritis, and 

gout.  Encouraging for pianists especially is the news article reported from the July 

2004 issue of Arthritis and Rheumatism (Arthritis Spares Flexible Fingers, 2004), which 

indicates that "a study of 1,043 men and women found that the 4 percent with 

"hypermobile" joints - commonly called double jointedness - were two-thirds less likely 

than their less flexible peers to have arthritis in the middle joint of their finger" (p. 1).  

The results were unexpected, given the tendency of those with highly flexible joints to 

present with osteoarthritis, that kind usually associated with increased age and excessive 

use of the joints.  The results also showed those genetically pre-disposed to arthritis 

were less vulnerable where extreme joint mobility was present as measured by the 

criterion of how far back the little finger and thumb could bend.  Conducted by Dr. 

Virginia B. Kraus of Duke University Medical Centre in Durham, North Carolina, the 
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research is not yet published in the peer reviewed journals.  Ragoowansi and Winspur 

(2008) suggest improved surgical techniques for basal thumb arthritis.  

Hypermobility is seen as a protective factor against some arthritis (Larsson, Baum, & 

Mudholker, 1987).  The key to the protective factor of extreme joint mobility is possibly 

the lesser grip strength of hypermobile people, thus reducing stress when gripping and 

pinching movements are involved.  Brandfonbrener's (2002) study regarding the 

connection between hyperextensibility of the joints of upper and lower extremities, such 

as fingers, hands and wrists and musicians' injuries has contributed greater 

understanding of the role of hyperextensibility as it may lead to musculoskeletal pain 

syndromes. 

 

A.1.1.2  Bursitis 

Bursitis is described by the American College of Rheumatology (2007a & b) as 

“inflammation or irritation of a bursa.  Bursae are small sacs located between bone and 

other moving structures such as muscles, skin or tendons.  The bursa allows smooth 

gliding between these structures” (Healthtouch p. 1).  (Arthritis Research Campaign, 

2003).  The symptoms are often mistaken for arthritis, since bursae are located near 

joints.  Usually only a temporary condition, unlike arthritis, bursitis restrains motion, 

but it does not cause deformity. 

 

A.1.1.3  Epicondylotis 

The web site of the Arthritis Research Campaign (2007) describes Epicondylotis as a 

"mild inflammation of the epicondyle (the site where the forearm muscles are joined to 

the bones of the elbow).  It is much more common on the outer side of the elbow, where 

it is known as 'tennis elbow" (p. 1-2). 
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A.1.1.4  Tenosynovitis/ de Quervain's Syndrome 

de Quervain's Syndrome is a condition in which there is pain on the inside of the wrist 

and forearm just above the thumb.  The Hand School , a regular feature of the Hand 

University website (2007a), describes it as follows:  "...de Quervain's tenosynovitis 

affects two thumb tendons.  These tendons are called the abductor pollicis longus 

(APL) and the extensor pollicis brevis (EPB)."  The article explains how tendons 

connect the muscle to bone and muscles pull on these tendons for movement.  Pain 

above the thumb occurs because APL and EPB tendons, travelling along the forearm are 

situated side by side along the inside edge of the wrist and pass through a tunnel near 

the end of the radius bone on the back of the forearm, angling toward the thumb.  The 

tunnel, which acts as a guide for the tendons, is lined with tenosynovium (a slippery 

covering to allow tendons to glide easily to move the thumb).  Inflammation of this 

slippery covering and the tendon is called tenosynovitis.  In de Quervain's tenosynovitis, 

"the inflammation constricts the movement of the tendons within the tunnel" (p. 1).  An 

illustration on the web page graphically illustrates the site of the pain in de Quervain's 

tenosynovitis compared to Intersection Syndrome, another related complaint. 

 

A.1.1.5  Myofascial Pain Syndrome 

Myofascial pain syndrome is described on the website of the Department of Pain 

Medicine and Palliative Care (2007) as a musculoskeletal pain disorder.  There may be 

single muscle or muscle group involvement.  The type of pain varies from stabbing, 

aching or nagging to a burning sensation.  An important feature of this disorder is that 

referred pain may occur.  If pain is referred, it may be felt in an area other than the 

problem site.  Although there is very little research about MPS, there is a body of 

thought which attributes the disorder to a muscle lesion due to placing excessive strain 
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on a particular muscle or muscle group, ligament or tendon.  Subsidiary depression, 

fatigue and behavioural reactions can accompany MPS. 

 

A.1.1.6  Tendonitis 

Erickson (2004) hosts a website to inform about tendonitis.  Tendonitis is inflammation 

of a tendon.  Quarrier (2006) explains how, when a tendon is put under too much stress, 

as in overuse, or if a tendon or joint is poorly positioned, as in poor posture, the tendon 

will fatigue and weaken and has to heal itself.  Healing components in the form of 

collagen fibres have to be delivered by the blood, and the inflammation is part of the 

evidence that delivery is taking place.  A healthy tendon has collagen fibres in parallel 

bundles for strength.  However strands can break and weaken the tendon.  To rebuild 

itself, the tendon may need to demolish faulty tendons and in this phase, because the 

parallel alignment process is not complete, weakness is pronounced.  Because there is 

no longer pain or inflammation during the rebuilding phase, the musician is vulnerable 

to overuse (or misuse) largely through ignorance of what is occurring. 

 

A.1.2  Entrapment (compression) symptoms 

A.1.2.1  Carpal Tunnel/Tarsal Tunnel Syndrome 

Carpal Tunnel Syndrome is explained by Shiel (2007) as deriving from the Greek word 

"karpos," which means "wrist."  The following description of Carpel Tunnel Syndrome 

is provided: 

The wrist is surrounded by a band of fibrous tissue which normally 
functions as a support for the joint.  The tight space between this fibrous 
band and the wrist bone is called the carpal tunnel.  The median nerve 
passes through the carpal tunnel to receive sensations from the thumb, index 
and middle fingers of the hand.  Any condition that causes swelling or a 
change in position of the tissue within the carpal tunnel can squeeze and 
irritate the median nerve.  Irritation of the median nerve in this manner 
causes tingling and numbness of the thumb, index, and the middle fingers 
(p. 1). 
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Tarsal Tunnel Syndrome occurs when the similarly structured anatomy of the ankle and 

foot is affected in the same way.  It is much less common. 

 

A.1.2.2  Cubital Tunnel Syndrome 

Tetro and Pichora (2007) describe Cubital Tunnel Syndrome as "the most common form 

of entrapment of the ulnar nerve and the second most common nerve compression 

syndrome of the upper extremity" (p. 1).  The nature of entrapment is complicated and 

is clearly explained by Tetro and Pichora.  However the anatomy is basically similar to 

entrapment or compression described previously, except in this case affects the ulnar 

nerve. 

 

A.1.2.3  Posterior Interosseous nerve syndrome 

Posterior interosseous nerve syndrome can occur in the left forearm of keyboard 

players.  Posterior interosseous nerve syndrome (PIN) is of concern to pianists as it does 

affect the forearms of keyboard players.  Amadio (2003a) states: 

Patients typically present with transient or more lasting forearm extensor 
compartment weakness (especially the extensor digitorum communis), 
inability to perform fine finger movements with usual speed and precision, 
and pain.  Sensation is unaffected.  Symptoms may be related to prolonged 
pronation; the posterior interosseous nerve may press against the arcade of 
Frohse with pronation.  In severe cases, electromyography may be abnormal 
(p. 284). 
 

 

A.1.2.4  Radial tunnel syndrome/Lateral Epicondylitis 

Radial tunnel syndrome and lateral epicondylitis overlap with PIN, in that they are 

milder types of the same condition. 
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A.1.2.5  Digital neuritis 

The problem of digital neuritis (inflammation of the peripheral nervous system of the 

finger) can affect pianists, but it usually concerns those who apply pressure to support 

an instrument or pluck strings.  It can develop over years due to controlled depression of 

the keys of a piano.  Padding is usually all that is required. 

 

A.1.2.6  Trigger Finger/Thumb  

The website of the Hand University, in its Hand School (2007b) feature, gives a very 

clear picture of Trigger Finger and Trigger Thumb.  These are both "conditions 

affecting the movement of the tendons as they bend the fingers or thumb toward the 

palm of the hand.  This movement is called flexion" (p. 1).   It is explained that "the 

tendons that move the fingers are held in place on the bones by a series of ligaments 

called pulleys.  These ligaments form an arch on the surface of the bone that creates a 

sort of tunnel for the tendon to run along the bone" (p.1).  As explained in 

Tenosynovitis above, the tendons are wrapped in the tenosynovium, which is a slippery 

coating allowing free movement of the flexor tendons to glide through the tunnels 

formed by the pulleys.  Constant irritation caused by the repeated sliding through the 

pulley tunnel can cause a thickening of the tendon, even a thickening of the pulley 

ligament can form a nodule (or knob) so that "triggering" occurs.  This is a funny 

clicking sensation accompanied by pain when the finger or thumb is bent or 

straightened.  This is caused by the nodule meeting resistance as it seeks to slide 

through the tunnel.  If it gets permanently caught, then the finger locks in the flexed 

(trigger) position.  Ragoowansi and Winspur (2008) suggest improved surgical 

techniques for this complaint. 
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A1.2.7  Thoracic Outlet Syndrome 

Amadio (2003a) reports that Thoracic Outlet Syndrome (TOS) has been claimed to be 

one of the less common compression neuropathies which affect musicians.  It is claimed 

to be of most concern to women, especially those who possess a long neck and sagging 

shoulders and is said to usually affects those who stand to play using awkward postures 

such as adopted by many players of double bass and bagpipes.  Amadio states that TOS: 

...can involve compression either of the subclavian artery, subclavian vein, 
or brachial plexus in the thoracic outlet.  The most common type of 
presentation is with symptoms in the distribution of the lower trunk of the 
brachial plexus, which includes primarily the ulnar nerve (p. 283).   
 

Yet Pascarelli and Hsu (2001) concluded in their study of computer and keyboard users 

presenting to their clinic with PRMD that TOS is more pervasive among keyboard users 

than has generally been acknowledged, leading to postural deterioration and upper body 

symptoms of PRMD. 

The work of physiotherapists in the treatment of TOS is outlined on the Physical 

therapy corner website (2007).   

 

A1.3  Neurological symptoms 
 
A1.3.1  Focal Dystonia (for reader awareness only - this disorder is beyond the 
scope of this study) 
 

The main disorder which researchers have found to be neurological in origin is focal 

dystonia.  Focal hand dystonia is described by Lin, Shamim, & Hallett (2006) as: 

a disabling movement disorder that is characterised by repetitive sustained 
involuntary movements that lead to abnormal postures.  It may affect the 
entire body, or a single body part.  The most common types of focal 
dystonia are blepharospasm and cervice dystonia (spasmodic torticollis).  
Focal hand dystonia is less common but improvements in recognition and 
awareness have changed perceptions on its prevalence...The common factor 
is intense use of the hand in daily repetitive activity over years (p. 278).   
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Tubiana (2003c) noted how the hand clinic with which he is affiliated saw 1320 

musicians between 1992 and 1999, of whom 165 had Focal Dystonia (FD), a 

debilitating lack of control over one's voluntary movements, especially in the body part 

associated with performance and the medical condition presented. 

Focal dystonia of the hand (arm or fingers) is also known as pianist's cramp or 

musician's cramp.  There is a loss in motor control usually involving a particular muscle 

or group of muscles.  Altenmüller (2003) also found that there are some tendencies 

towards perfectionism, which manifest in anxiety disorders and predate the dystonia, 

and are not resulting from it.   

 

Focal dystonia website (2007, p. 1) in a study on focal hand dystonia refers to the 

University of Konstanz's definition which both describes and explains the condition.  

This definition states that focal hand dystonia is an "overlap or smearing of the 

homuncular organization of the representation of the digits in the primary 

somatosensory cortex."  On the other hand, research at the University of California has 

identified the disorder as a failure in the learning system of the brain.  Malek (2003) 

emphasises the fact that dystonia is not a psychological (in the mind) disorder, but its 

typology is physiological (in the body), and specifically neurological (in the brain).  

Tubiana (2003c), outlines the debate concerning the organic versus psychogenic origins 

of focal dystonia, and reports some interesting findings.  A random study of 145 FD 

patients showed that, classifying the patients by their instruments gave the following 

results: pianists 46, guitarists 36, violinists and violists 21, cellists 5, flutists 12, piccolo 

players 2, oboists 4, saxophonists 3, bagpipes 1, clarinettists 2, accordionists 3, 

percussionists 7, organists 1, horn players 1, and bassoonists 1.  Given the 

predominance of pianists in the FD group, it is interesting to note Tubiana's comments:  

Most of the musicians referred to us with FD were classical professional 
instrumentalists.  We treated few amateurs and few jazz musicians for FD, 
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despite the frequency of their musculoskeletal problems, and no music 
students, even if they have long practice sessions each day.  Young music 
students still have malleable sensorimotor abilities.  The author believes, as 
does Altenmüller, that freedom in interpretation in most improvising 
musicians and the freedom from external pressures in amateurs may be 
protective factors (p. 306). 
 

Altenmüller (2003) is widely respected as the leading researcher in the field of 

musicians with FD, and in collaboration with colleagues at the Hanover Institute for 

Music Physiology and Musician's Medicine, conducted the largest study to date on an 

international scale.  Dybvig (2007a & b) referring to Altenmüller, stated that his article 

was "the one to read if you were to read only one article on dystonia"(p. 3).  

Altenmüller's comments are of interest to the current study in that we are led to expect 

to find less dystonia among jazz pianists than in the general population of musicians.  

Instrumental movement analysis is a useful technique in clinical decision-making for 

those with focal dystonia (Ferrarin, Rabuffetti, Ramella, Osio, Mailland and Converti 

(2008). 

 

A1.3. 2  The Neurological aspect of complex pain 

Also the neurological aspect of pain sufferers has been explored by Maihöfner, Baron, 

DeCol, Binder et. al. (2007) who describe the pattern of motor impairment in those with 

a chronic pain problem caused by PRMD as having a "disturbed integration of visual 

and proprioceptive inputs in the posterior parietal cortex"     (p. 1).  The use of Medical 

Resonance Imaging as a tool for diagnosis is explained by these researchers (Bengston, 

Berquist, Schutt & Swee, 1993).  Medical Research Imaging (MRI) is defined by Better 

Health Channel (2007) as a scan which uses "a magnetic field and radio waves to take 

pictures inside the body.  It is especially helpful to collect pictures of soft tissue such as 

organs and muscles that don't show up on x-ray examinations" (p. 1).  
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A1.3.2a Complex pain symptoms 

Alford and Szanto as long ago as 1996 made the point that until the causes and 

treatment of pain are clearly defined with a view to better recognition of cause and 

treatment, it will still remain a problem to be passed from one field to another for a 

proposed solution.  "The medical world could blame pain on misuse; the virtuoso world 

on lack of genius or hard work; the pedagogical world on bad teaching or lack of talent" 

(p. 1).  Unless one discipline or another takes responsibility for discovering the cause 

and treatment for PRMD in pianists, the whole topic may disappear into a no-man's-

land for want of adequate attention. 

 

A1.3.2b Cumulative Trauma Disorder and Reflex Sympathetic Dystrophy 

Belmarsh and Jardin (1996) described cumulative trauma disorder in pianists. 

They examined the factors leading the participants to the cumulative trauma disorder , 

while the Reflex Sympathetic Dystrophy Syndrome Association (2007) identified the 

symptoms of this disorder, also known as Complex Regional Pain Syndrome.  These 

disorders are attributed to a malfunction of the sympathetic nervous system which 

seems to assume an abnormal function after an injury, leading to unreasonable and often 

referred pain.  There are two kinds, one in which the nerve injury can be located, and 

one in which there is no obvious injury to any nerve. 

 

A1.4 

Tremors 

A constantly referred to condition of being unable to control tremors in the fingers, 

leads to this addendum.  Lederman (2007) addressed this subject and very little else has 

been written about it.  However it was included in this study as one symptom on which 

we would request information. 
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Appendix 2:  

Rationale for the inclusion of various therapies, both traditional and alternative, in the 

diagnosis and treatment of PRMD follows: 

A2.1 General Practitioner 

Perhaps the ideal General Practitioner for the musician suffering PRMD might meet 

Hansen and Reed's (2006) criteria.  They state: 

A physician treating the performing artist must always keep in mind that in this 
unique patient population, their occupation is not only a means of earning a 
living, it is their passion...It is our responsibility to care for them in the most 
comprehensive and compassionate manner possible while informing them as 
honestly as possible about their treatment options (p. 801). 
 

The above statement gives rise to the question pertaining to the diagnosis and treatment 

of PRMD by General Practitioners.  However there is a wider choice of options for the 

diagnosis and treatment of PRMD.  The PRMD literature prompted inclusion of the 

following: 

A2.2 Physiotherapist 
 
The function of Physiotherapists in the treatment, especially in the rehabilitation, of 

those experiencing PRMD has been reported by writers such as Tubiana (2003 a & b) 

and Chamagne (2003).  The contribution of Australian Physiotherapist, Ackermann, to 

the field of PRMD is also greatly valued (Ackermann, Adams, and Marshall, 2002).  

Hence the inclusion of the Physiotherapist in the questions regarding therapies accessed 

for PRMD was guided by the literature.   

A2.3 Chiropractor 

Very little is written of the role of the chiropractor in the rehabilitation of PRMD in 

pianists.  However there is some mention of the chiropractic role (Gordin, 1990).  

Therefore a question was formulated to enquire about the role of the Chiropractor in the 

diagnosis and treatment of PRMD. 
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A2.4 Occupational Therapist 

It is claimed by some that Occupational Therapists (Goodman& Statz, 1989) have an 

important role in the rehabilitation of pianists with PRMD.  Guptill, Zaza and Paul 

(2000), writing of the role of Occupational Therapists in the diagnosis and treatment of 

PRMD, claim that: "Occupational Therapists are uniquely prepared to deal with the 

diverse needs of the musician because of their holistic training in addressing the 

physical, cognitive, and emotional needs of their clients" (p. 87).   

 

Reporting on the effectiveness of a tertiary educational program in health promotion for 

first year tertiary music majors, Barton & Feinberg (2008) identify the role of the 

Occupational Therapist as a "consultant and educator in the practice of performing arts 

medicine" (p47).  The question relating to the role of Occupational Therapist in PRMD 

as understood by jazz pianists was therefore included. 

 

A2.5 Acupuncturist  

Acupuncture as a therapy has been recommended to musicians to alleviate pain and to 

decrease stress.  Jordan (2008) states:  

Inasmuch as acupuncture affects the brain and the central and peripheral nervous 
systems - stimulating the secretion of endorphins and encephalins and of 
norepinephrine and acetylcholine - it can by these means also promote a relaxed, 
positive and highly alert psychological state; such a state in turn fosters more 
rapid bodily repair (p. 1). 

 

The San Francisco Bay area musicians' acupuncture project (MAP, 2008) is a privately 

operated clinic which offers acupuncture therapy to instrumentalist and vocalists 

exclusively.  A special feature which appeals to most musicians is that this clinic treats 

muscle tension and pain, and has a sliding scale of fees according to income.     

McMaster University in Ontario, Canada hosts a website (Taggart, 2008) which is 

devoted to acupuncture articles gleaned from around the world.  Therefore a question 
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gauging the role of the acupuncturist in the diagnosis and treatment of PRMD was 

considered appropriate. 

 

A2.6 Cognitive-behavioural therapy (psychologist/counsellor)  

Contrary to expectation, the role of the psychological counsellor is not to address 

emotional dysfunction, a topic outside the scope of this study, but he or she focuses on 

behaviour modification by recourse to somatosensory re-tuning/re-training so that the 

pianist can re-train correct muscles to take over the work of over-used muscles and 

therefore circumvent the problem causing PRMD (Candia, Rosset-Llobet, Elbert, 

Pascual-Leone, 2005; Candia, Schafer, Taub, Rau, Altenmüller, Rockstroh & Elbert, 

2002; McKenzie, Nagarajan, Roberts, Merzenich, and Byl, 2003).  This process requires 

the specific help offered by cognitive-behavioural therapists.  Connolly and Williamon 

(2004) address mental skills applied to musical performance, while Egner and Gruzelier 

(2003) inform about the ecological validity of neurofeedback in order to enable 

modulation of slow wave EEG to enhance musical performance.  Elbert, T. (2004) 

writes of the reorganization of the human cerebral cortex to bring about change in the 

wake of PRMD injury.   

 

Pianism retraining (de Lisle, Speedy, Thompson & Maurice, 2006; de Lisle, Speedy & 

Thompson, 2007; Lee, Hanks & Schwartz, 2005; Taub, Uswatte & Elbert, 2002) is a 

treatment which involves neurorehabilitation.  It is a new specialist field well-suited to 

clinics attached to conservatoria.  A collaborative retraining program can be put in place 

across disciplines to provide patient-centred therapy to overcome the scientific, medical, 

educational, psychological, career development, and geographical difficulties usually 

faced by the PRMD sufferer. 
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A question was included therefore to discover if jazz pianists experiencing PRMD may 

have used cognitive behavioural therapy as a strategy in the treatment of PRMD. 

 

A2.7 Yoga/ Meditation/Alexander Technique/Pilates/Feldenkrais 

Many musicians are now combining traditional and alternative therapies.  Advocates 

include Horvath (2006), Paull and Harrison (1999), and Liebermann (1989).   

A2.7.1  Yoga is recommended by Roskell (1998); Shapter (2000); Smith 

(2006);Wilson (2005) among others as a preferred relaxation and toning method for 

preventing PRMD.  Olsen, author of Musician's Yoga states: 

Become a better musician through yoga. By integrating yoga into your 
practice routines, you will develop a more focused and concentrated 
mind for performance. You will be able to increase awareness of how 
you use your body to allow for proper posture and ease of movement 
while performing, helping you to avoid overuse injuries and play with 
greater expression (Olsen, 2010, p. 1).. 

 

A2.7.2  Meditation in its many forms is another alternative therapy that has been 

advocated in the practice regime of the pianist who would seek to approach their 

instrument with the greatest possible degree of relaxation. The importance of meditation 

in musical practice and performance is emphasised by many musicians including Jazz 

pianist, Kenny Werner (2010), whose comments are recorded by Weckerley (2010) as 

follows: 

And yet the dis-ease of an active mind will still make me forget to recite 
the mantra. The pronunciation of disease as dis-ease was an idea I heard 
in AA meetings. I can definitely relate to the mind being in dis-ease 
(Weckerley, 2010, p. 3 cites Werner). 
 

A2.7.3  Another alternative therapy, the Alexander Technique (Raff, 1998; 

Valentine, 2004) is offered by many academies of performing arts to students as a first 

year unit, often carrying on through the entirety of the program.  It is mentioned by 

Williamon and Thompson (2006) as a preferred technique, who advocate the Alexander 

Technique as a necessary practice of the developing musician.   
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...what Alexander discovered and was able by his technique to correct was an 
interference in the anti-gravity response system...which maintains tonus in 
muscles and fluid in joints and facilitates posture and movement...The 
antigravity system is organized around and integrated by the reflexes 
controlling the position of the head in space and its relation to the rest of the 
body...What the Alexander Technique does is to bring this interference up to 
the conscious level where it can be inhibited and the antigravity response 
facilitated (Williamon and Thompson, 2006, p. 423). 

 
A2.7.4  Pilates (Vincent, 2001) is included by many dance companies in the training 

program for their dancers and has been recommended as a preparation tool for 

performing artists by researchers such as Williamon and Thompson (2006, p. 423) 

because of its concentration on balance.  Kris Jones (2009) writes of Pilates: 

Pilates is a form of exercise that focuses on stabilizing the core through efficient 
movement of the body...takes pressure off the back and therefore reduces and 
relieves back pain...Another plus is participants receive more results in less 
amount of time because the concentration is on completing the exercise, not 
banging out repetitions...A third positive from pilates is injury prevention.  
Because pilates strengthens and conditions your entire body....to become more 
effective in your movements so you not only move safer (again less injury), but 
also conserve energy by eliminating wasteful movements (Jones, 2009, p. 2) 

 
A2.7.5  The websites of the Australian Feldenkrais Guild Inc. (2007) and the 

Feldenkrais Guild of North America. (2005) describe the Feldenkrais technique and 

urge musicians to incorporate it into their preparation, practice and performance.  

Feldenkrais has been described as "body-centred psychotherapy," and it increases 

somatic awareness.  For rehabilitation of PRMD it is used to "improve functioning and 

relieve pain" (Benefits of the Feldenkrais Method, 2010, p. 1). It is also mentioned by 

Williamon and Thompson (2006) and Ives (2003) as an effective therapy for PRMD. 

Questions were included on Yoga, Meditation, Alexander Technique, Pilates and  

Feldenkrais as alternative therapies sought in the prevention and treatment of PRMD. 

 

A2.8 General exercise in the prevention and treatment of PRMD 

Studies have been conducted about the benefits of general exercise on the well being of 

musicians by Curtiss. (2006), Spurrier (2001) and Wasley and Taylor (2002).  It has 
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also been recommended that proper proportional development of muscle strength 

through sports involvement may be needed in order to minimize the chance of 

overstraining reciprocal muscle groups (Ong, 1992, p. 89).  Also strength of endurance 

training has been recommended by Ackermann, Adams, and Marshall (2002), while 

there are many who compare the professional musician to the athlete and recommend 

general exercise as a way of preventing PRMD (Paull and Harrison, 1999).  Therefore a 

question about general exercise as it relates to PRMD was included in the questionnaire.  

Participation in aerobic (more vigorous) exercise was the subject of Question 11.   

 

A2.9 Diet in the prevention and treatment of PRMD 

Amadio (2003a) recommends a general overall diet which feeds active and repairing 

body tissues optimally as a vital part of the musician's preparation.  A question relating 

to diet as a factor in prevention and treatment of PRMD was included in the 

questionnaire to explore the tendency for jazz pianists to utilise this preventative 

measure. 

 

A2.10 Pharmacology in the prevention and treatment of PRMD 

Appropriate medication is mentioned by Tubiana (2001) for pain, while several 

treatments are mentioned which include a pharmacological component.  A question was 

included in the questionnaire to discover the extent to which jazz pianists are reliant on 

pharmaceuticals either as in the general use of medication for temporary pain, as well as 

the use of medication to address chronic performance-related pain and disorders. 
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A2.11 Other therapies in the prevention and treatment of PRMD: 

A2.11.1  T'ai Chi 

Another therapy mentioned in the literature as an effective therapy for PRMD is T'ai 

Chi  

(Herbein, 2007; Qigong, 2007; Williamon & Thompson, 2006).   

T'ai Chi is an ancient Chinese discipline that integrates mind, body and spirit. 
Practitioners use meditation and deep breathing as they move through a series of 
continuous exercises, called 'forms', which resemble slow-moving ballet. T'ai 
Chi is a component of Traditional Chinese Medicine that works to improve the 
flow of internal energy (Qi) throughout the body... be useful in "reducing stress, 
promoting balance and flexibility (Natural Therapy Pages, 2010, p. 1). 

 

A2.11.2 Other techniques to prevent PRMD include the Rossiter Way (Rossiter and 

MacDonald, 1999) a program in which Rossiter has developed a variety of stretches for 

the relief of upper-body pain and for back pain. 

A2.11.3  Taubman 

Another method of preventing PRMD is described by Goldandsky (1995a; b) and by the 

Taubman Institute (2010) which claims, in respect to the Taubman approach (1988) that 

it: 

...liberates pianists to play effortlessly unburdened by physical limitations. Based 
on principles of physiology, the Taubman Approach is built on the concept of 
coordinated motion defined as unified finger, hand and arm movements.  
As pianists apply the Taubman Approach they not only unravel technical 
complexities that might block artistic expression, they free themselves from 
injury, pain and fatigue. As a result, virtuosity of the hands, tone projection and 
intellectual penetration emerge uniting the artist, the instrument and the music 
into a magical musical flow (Taubman Institute, 2010, p. 1).   
 

A2.11.4 Waddington 

Waddington (2003) devised a system of teaching which involved "tonalization," or 

listening to the music for extended periods of time before attempting to play, learning 

eventually to play by ear, and then finally to read the music, but only to discard it and 

eventually play from memory.  Waddington's method involves much less practice time 

at the piano and encourages learning away from the piano.  This technique is especially 
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relevant for jazz musicians as the art form is based heavily on aural skills and musical 

success is usually determined by the player's ability to perform with elite aural 

concentration on melody, harmony, rhythm and form. 

 

A2.11.5 Trager 

The Trager approach (Witt, 2007) re-educates the body and mind to work in unison to 

move freely.  "It is a system of gentle, rhythmic movement and touch aimed at 

facilitating deep relaxation, increased physical mobility, mental clarity and promoting 

the body’s optimal performance" (Obernesser, 2010, p. 1). 

A2.11.6 Abby Whiteside 

The Abby Whiteside (1997) school of body rhythm is another program also considered 

useful in preventing PRMD.  Her technique is described as follows: 

Abby Whiteside's notion of an all encompassing emotional rhythm can make 
easy the connection between hearing and physical movement, can solve 
repetitive injury problems common to musicians, and can bring the learning 
process out of the realm of drudgery and into the realm of music itself. (The 
Abby Whiteside Foundation, 2010, p. 1)  
 

Groningen exercise therapy for symphony orchestra musicians (GETSOM) 

Groningen exercise therapy for symphony orchestra musicians (GETSOM) is a form of 

therapy which aims to increase physical competence and therefore decrease the 

incidence of PRMD by working on repetitive motion and limited motion repertoire so 

that there is a decrease in physical overload (de Greef, van Wijck, Reynders, Toussaint 

& Hesseling, 2003).  This is a common problem shared by all musicians and was shown 

to be a worthwhile therapy with 45% of the decrease in PRMD in the group being 

explained by the increase in physical competence. 
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A2.11.7 Rolfing 

Rolfing (Wachter, 2000) has been mentioned as a useful alternative therapy for PRMD.  

Although not based on anatomical science, some have found this method, which works 

on freeing up connective tissue so that muscles move in concert, is described as 

"organizing the human structure in relation to gravity." 

 

A2.11.8 Reset Glove 

This is a remedial product mentioned in the literature which claims the following:  
 

As the most comprehensive training glove on the market today, the Reset 
Glove™ is designed to strengthen the flexors and the extensors of the forearm, 
wrist, hand and fingers. 
The Reset Glove™ is a great tool to combat the affects of repetitive stress 
helping to prevent tendonitis, tennis elbow and carpal tunnel syndrome. 
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Appendix 3 

A3 The Importance of collaboration between Teacher, Student, and Medical 
Specialist in the Diagnosis and Treatment of PRMD from the literature 
 
A3.1 The importance of ensuring general practitioners are informed about PRMD. 

Amadio (2003a, p. 279) whose specialty is orthopaedic surgery and who is attached to 

the Mayo Clinic, claims that "as many as 30% of musicians who have a recognised 

musculoskeletal disorder are diagnosed with a nerve compression syndrome."  

Therefore it is Amadio's contention that diagnosis by general practitioners who do not 

specialise in musician's complaints, may not have adequate experience to formulate a 

timely diagnosis.  Therapies for musicians are often complex and involve a knowledge 

of how to ensure the least damage possible is done to supportive tissue.  Options need to 

be studied prior to deciding on procedures, therefore specialist knowledge is required.   

 

Carpal tunnel syndrome and cubital tunnel syndrome, Amadio (2003a) contends, are the 

two most common compression syndromes experienced by musicians require cautious 

decisions on the grounds that "Neither condition has a pathognomonic test to 

definitively confirm the diagnosis if abnormal or refute the diagnosis if normal" (p. 

279).  Amadio emphasises the need for an exhaustive history and description of 

symptoms and a full medical history should be provided to the diagnostician with a 

clearly recorded description of where and how the symptoms arose.   

 

A3.2 The importance of ensuring medical specialists are informed about PRMD. 

Amadio (2003b; 2004) cautions that some medical professionals unfamiliar with 

performing arts medicine might rush to surgery if a complete medical history is not 

acquired for carpal tunnel syndrome.  For example, if the person experiencing the 

problem has a history of diabetes or some other metabolic disorder, there is a possibility 

of vasculitis, and this does not respond to surgery.  Being aware of some of these issues 
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is important, as the informed patient and their teacher will be able to collaborate in the 

diagnosis and treatment of the student if they are well informed in the medical issues 

involved in the special field of performance medicine.  Specialists who have contributed 

to the literature in the field of hand surgery for musicians include Winspur (2003b), 

Winspur and Tubiana (2003), Wynn Parry (1998) and Wynn Parry, C. B. (2003a).   

 

Amadio also emphasises to those experiencing musculoskeletal problems the need to 

ensure that other disorders which exhibit the same symptoms (such as cervical 

radiculopathy) are ruled out before a final diagnosis is made.  Although nerve 

conduction tests and physical examination are helpful, radiographs and other kinds of 

imaging tests are not, therefore Amadio stresses the importance of a carefully detailed 

patient history as vital to correct diagnosis and therefore the correct treatment.   

 

There is an increasing access to sophisticated technology to facilitate the diagnosis and 

treatment of PRMD.  Orthopaedic surgeons for example, are often able to detect severe 

cases of Thoracic Outlet Syndrome with electrodiagnostic testing (Amadio, 2003b).  

Also for Magnetic Resource Imaging there is information on Better Health Channel, 

2007.  This technology is also dealt with by Lindquist & Marelli, 2007.  Sometimes 

teachers and students need to be aware of the range of technological options available in 

the diagnosis and treatment of problems.   

 

At the same a less skilled professional may overlook such things as reflected pain.  For 

example when diagnosing Myofascial Pain Syndrome (Travell and Simons, 1992), 

vigilant physicians will be aware that it is necessary to identify whether active, latent, 

secondary, or satellite trigger points are responding to the palpation of the physician.  
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These are described by Travell and Simons, as well as on the website of the Department 

of Pain Medicine and Palliative Care (2007). 

 

If teachers, students and professionals are to work in collaboration, teachers and 

students need to be aware of the reasons for choosing a medical specialist familiar with 

PRMD.   

 

For example, in diagnosing Focal Dystonia, Tubiana (2003a) reports it is useful to note 

that ganglion cysts and trigger finger produce the same symptoms, so the diagnosis is 

often difficult.  The symptoms affect more men than women, are task-related, painless, 

and usually acquired in mid life (38 for women, 33 for men).  They do not impair 

muscle strength (except for a loss of muscle tone in the shoulder region attributed to 

hand and forearm overuse) and sensory examination of the affected part shows normal 

with some proprioceptive sensibility alteration not uncommon.  Tubiana states: 

Special EMG testing (long latency reflex), however, shows excessive co-
contractions of agonist and antagonist muscles in the forearm and failure of 
reciprocal inhibition.  FD may be associated with focal tremor or rigidity 
(p.305).   

 

A3.3 The importance of ensuring students and teachers are informed about 

PRMD. 

The Arthritis Research Campaign (2007) website, making a useful contribution to the 

informed teacher or patient.  It provides a self diagnosis for de Quervain's Syndrome 

which may assist teachers and students to seek help from medical professionals who 

will respond to preliminary self diagnosis.   It is suggested that the patient, using the 

Finklestein test, to "Bend your thumb into the palm and grasp the thumb with your 

fingers, making a fist with the thumb inside.  Now bend your wrist away from your 

thumb in a side to side motion.  If you feel pain over the tendons to the thumb, your 
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problem may be de Quervain's tenosynovitis" (p2).  Hong (2003a; b) has further light to 

shed on de Quervain's tenosynovitis. 

 

Students and teachers need to be aware why the specialist is asking the questions they 

ask and how to frame their answers.  On the practitioner's part, diagnosis in the case of 

musicians needs to be structured so that questions are clearly asked and with enough 

depth to identify accurately the disorder.   

 

Newmark and Weinstein (1995) have developed a form to be used as a diagnostic tool, 

while Amadio (2003b) also set down some guidelines to assist in a more reliable 

diagnosis.   

 

So that students and teachers are aware of the implications of their diagnosis and 

proposed treatment, it is useful to know that Amadio (2003a & b) cautions against 

surgery for either carpal tunnel syndrome or cubital tunnel syndrome except as a last 

resort, and would advise to begin with non-operative therapy first.  This may even 

begin, he asserts, in the absence of a definitive diagnosis, as the benefits of non-

operative therapy are available for these disorders.  Amadio suggests non-operative 

treatments would include activity modifications, avoiding adverse postures, and nerve 

mobilization exercises.   

 

Some practitioners advise steroid injections in carpal tunnel syndrome.  In fact, Edgell, 

McCabe, Breidenbach, LaJoie et. al. (2003) conducted a study which showed a 

significant correlation between carpal tunnel patients' level of relief from symptoms 

with steroid injections.  These injections in themselves provide only a temporary relief, 
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yet may indicate the likelihood of success in the eventual surgical procedure so that the 

former might be suggested as a trial before the latter is attempted.   

 

Amadio considers that oral anti-inflammatory medications are not usually helpful” (p. 

280) for carpal tunnel syndrome.  He suggests also that should surgery become 

necessary, teachers of students who present with this problem as well as adult students 

themselves need to be aware that a surgeon should be sought who understands the 

particular issues relative to musicians which need to be taken into account.   

 

With carpal tunnel surgery, should it become necessary, Amadio indicates a preference 

for open carpal tunnel release surgery as opposed to endoscopic carpal tunnel release 

because it is safe and reliable.   He cautions that endoscopic surgery has a slightly 

increased risk for iatrogenic injury and for recurrent symptoms, which in the long term 

requires further future surgery.  The importance of Amadio's work to the current study 

is that students and teachers need to make informed enquiries as to their options when 

PRMD are suspected.  It is often helpful to seek a second option before important 

decisions about treatment are made.   

 

Amadio also informs that endoscopic surgery also requires a very high level of skill and 

the patient needs to be aware of this.  Similarly, when considering the option of surgery 

for cubital tunnel surgery Amadio (2003a) states: 

In general the author has not preferred epicondylectomy, intramuscular 
transposition, or submuscular transposition in musicians because all these 
operations interfere with the flexor pronator muscle origin and thus may 
affect finger or wrist strength.  Instead, the author has favored subcutaneous 
transposition, being careful not to injure blood supply to the nerve in the 
course of the transposition. . . This procedure is safe and effective and the 
musician can typically return to play within a few weeks after surgery (p. 
282). 
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A preferred option suggested by Amadio (2003a) to musicians who suffer from 

posterior interosseous nerve syndrome; radial tunnel syndrome; or lateral epicondylitis 

is primarily through non-operative interventions, such as modifying elbow and forearm 

positioning, even splinting the finger or elbow overnight to provide relief from 

symptoms.  However Amadio does suggest that surgical decompression can be helpful 

if symptoms persist.  Re-training can begin for the patient quite soon after the 

procedure, however repertoire needs to be carefully selected. 

 

For Thoracic Outlet Syndrome, Amadio suggests postural exercises and weight 

reduction where necessary.  The patient needs to undertake re-training to hold the 

clavicles horizontally.  Surgery for TOC is not recommended by Amadio.  Other 

sources encourage the teacher and student to take the opportunity for input and work 

collaboratively with the medical team.  For example Temporomandibular Joint Disorder 

has been successfully treated in a whole-body approach at the TMJ Therapy Center in 

Reno (Allman, 2007), and involves a collaborative approach between a dentist, 

physician, physiotherapist, chiropractor, podiatrist, neurologist and psychologist where 

called for in the treatment process.   

 

The Department of Pain Medicine and Palliative Care (2007) seek to demystify the 

design and treatment process for teachers and students when they describe treatment for 

Myofascial Pain Syndrome as physiotherapy using the "stretch and spray" technique.  

In this: the muscle with the trigger point is sprayed along its length with a 
coolant such as fluorimethane, and then stretched slowly.  Trigger point 
injection, whereby local anethesia is injected directly into the trigger point, 
also is used.  At times corticosteroids and botulinum toxin can be injected.  
Massage therapy also can be a significant benefit in some patients.  Often a 
combination of physical therapy, trigger point injections and massage are 
needed in refractory chronic cases (p. 1). 
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Trigger Finger, on the other hand, requires outpatient surgery to open the pulley that is 

obstructing the nodule and keeping the tendon from sliding smoothly.  Gentle exercises 

aid rehabilitation.   

 

The preferred surgical treatment for osteoarthritis of the hand is also discussed by 

Amadio (2003b).   

 

For the treatment of tendonitis, Quarrier (2006) advises a slow return to full function 

over 4-6 weeks, which is when collagen fibres are rebuilt and aligned into parallel 

bundles.  Starting with gentle pushing fingers back and forth, the rehabilitation process 

requires light practice of suitable scales and exercises, with the teacher and student 

remaining vigilant for further signs of inflammation until a normal practice and 

performing schedule can be resumed. 

 

For Focal Dystonia, Tubiana (2003a) suggests a multidisciplinary approach is needed.  

His research indicates that physical and psychological components of the disorder (most 

sufferers are high achievers and perfectionist in their approach) make it essential for 

physiotherapists to work with psychologists as well as the hand clinic specialists to 

ensure a successful outcome.  Once thought incurable (Lederman, 1991), new ideas on 

sensorimotor re-programming, with the patient's (and hopefully the students) full 

knowledge and cooperation, are being tried with a moderate degree of success.   

 

Tubiana (2003a) recommends Chamagne's (2003a) therapeutic program which, because 

it is carried out over a recommended time span of about two years, requires the support 

of a psychotherapist (preferably an art psychologist) to enable the musician to deal with 

surrounding issues and to benefit optimally from the program.  Injections of muscle 
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relaxants may also aid treatment.  General sedatives, relaxants, anticholinergic drugs 

and Botox A injections have not been beneficial for musicians in Tubiana's experience, 

but some of this relates to musicians especially, who are not known to tolerate 

treatments over an extended period.  For severe localised contractures, botulinum A 

toxin may be of benefit during participation in the rehabilitation program.   

 

Bajwa (2007), in recommending deep brain stimulation for dystonia which acts as a 

pacemaker for the brain, introduces the technology of the future.   

 

Meanwhile rehabilitation programs, such as the one Warrington (2003) describes for 

those who are recovering from injury or trauma, is again multidisciplinary and focused 

on sensory re-education.   

 

In respect to teacher knowledge of physiology, in 1997 Hsu carried out an analysis of 

contributing factors to repetitive strain injury (RSI) among pianists, and advocated 

students learn about anatomy and biochemical functions of the body as well as 

appropriate hand positioning to avoid PRMD.  He pinpointed the need for teacher 

awareness on physiology, especially as it relates to hand size.   

 

The significance of this specific review on medical diagnosis and treatment for the 

current study is to raise awareness for those teachers who do not have a basic 

knowledge of anatomy and physiology, or of the current state of affairs with regard to 

the medical problems of performing artists, where misdiagnosis and therefore 

inappropriate treatment often occurs.  To encourage the teacher to work together with 

the medical professional and the student is important, especially given the high level of 
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dependence of the student on their teacher for advice and support as evidenced earlier 

(Williamon & Thompson, 2006). 

 

A3.4  The importance of Teacher knowledge of PRMD from the literature 

Although the primary focus of the study so far has been on diagnosis and treatment, and 

the teacher's need, along with the student to be informed and aware of possible 

diagnoses and preferred treatments, clearly the teacher's main role is in the area of 

prevention of PRMD occurring in the first place.  Redmond and Tiernan (2001) indicate 

that 75% of music teachers questioned in the Washington State area, 75% expressed a 

desire to learn more about injury prevention.  Since many teachers are not in a position 

to return to tertiary study, there need to be opportunities for them to grow their 

knowledge-base and share information with others in a similar position.   

 

Cooley (1999) suggests teachers start on the internet to fill their knowledge gaps in the 

absence of any other source of recent and reliable information.  Cooley also 

recommends Frank H. Netter's Atlas of Human Anatomy so that muscles, joints, and 

tendons are familiar names to them when therapies are discussed.  This way they can 

become an informed member of the prevention, diagnosis, treatment, and rehabilitation 

teams which should surround each student with PRMD. 

 

For this to happen, teachers need to take the initiative to keep themselves informed of 

performance wellness issues often considered beyond the scope of their teaching role.  

Some of these issues include factors of anatomy and physiology, ergonomics (Bejjani, 

Nilsson & Kella, 1884b) and the role of specialist clinics and clinicians.  Teachers also 

need to establish a rapport with the student which invites confidences of the first signs 

of PRMD to be shared with the teacher. 
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A note of caution is sounded by Williamon and Thompson (2006), in that, since 

principal study teachers are not counsellors or physicians and cannot diagnose or treat 

students, their 2006 survey showed that often teachers, due to the limitations of their 

experiences, lack of knowledge and also the fact that they are also highly susceptible to 

injury themselves, may be the least qualified to offer health-related advice or help.  

Also, as pointed out by Wynn Parry (2004) and Graffman (1986), there is often a 

culture of silence and denial about performance-related health ailments.  Williamon and 

Thompson (2006) state: 

It may be that this apparent reliance on instrumental teachers for advice and 
guidance is symptomatic of a general deficiency of information - reflecting, 
in other words, not a positive decision but one reached through lack of 
knowledge of the alternatives.  If this paints an overly pessimistic picture, at 
the least these data raise issues for educational institutions concerning the 
accuracy, extent, consistency and in particular the delivery of advice to 
students on physical and psychological well-being (p. 425). 
 

Topics such as the role of flexibility and laxity in PRMD in pianists is an area about 

which teachers and students need to be informed in order to prevent unnecessary 

problems.  Hyperflexion has been identified as a precursor of PRMD in numerous 

studies (e.g. Brandfonbrener, 2000a; 2002, Beighton and Bird, 1989; Hsu; 1997; 

Wristen, 1995; 1998).  Yet according to De Smet, Ghyselen, and Lysens (1998) hyper 

mobility is not more prevalent in pianists than the general population of musicians and 

has no correlation with PRMD.  Incoordination in pianists is prevalent in sufferers of 

PRMD (1999).  To remain vigilant for students presenting with these propensities 

remains a challenge for the alert teacher when they are working with their students.   

 

Ordonez, Rosety-Rodriguez, Carrasco, Ribelles, Rosety et. al. (2002) studied not only 

hand size, but the anthropometrical type and found that small morphotype B hands were 

more prone to PRMD.  It has been suggested elsewhere that where hand spans are 
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smaller than normal, the teacher may have to alter hand and finger positioning so that 

pianists are able to play without strain and will have a better chance of avoiding PRMD 

(Arons, 2006; Sakai, 2007). 

 

The contribution of hand and finger size and length to PRMD in pianists is expanded 

upon by Arons (2006), and by Sakai, Lui, Su, Bishop, and An (2006), who concentrate 

on hand motion of pianists especially as they perform octaves and chords.  Small 

handed pianists are called upon to abduct the thumb to a much greater degree, and at the 

same time minimise movement of the small finger.  It is suspected that this would 

contribute to de Quervain's tenosynovitis and therefore teachers need to be aware of the 

potential for injury among students who have a smaller than normal hand span. 

 

Wristen, Jung, Wismer, and Hallbeck (2006) also conducted research with small-handed 

pianists, having a handspan of 8 inches or less to see whether they would benefit from a 

7/8-sized piano, and whether they could make the transition if required to a full sized 

piano.  By connecting each of 2 participants to an 8-channel electromyography system, 

it was able to monitor via surface electrodes attached to the upper back and shoulder, 

and to parts of the hand and arm and to the masseter muscle of the jaw, muscle loading 

and hand span during the performance of a set piece.  At the same time, 

electrogoniometers measured radial and ulnar deviation and wrist flexion and extension, 

as well as how the span from the first metacarpophalangeal (MCP) joint to the fifth 

MCP joint responded to the demands of performance.  It was found that small-handed 

pianists could easily make the transition to the full sized keyboard, while the degree of 

hand span when playing a challenging piece was 5°smaller (radial) and 10° smaller 

(ulnar) than on the conventional piano.  The recommendation was that small-handed 

pianists should use a modified keyboard.   
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Wristen's (1998) research highlighted the biomechanical approach to piano technique to 

avoid PRMD.  Further work on the topic saw the publication of a theoretical procedure 

to allow a biomechanical analysis of piano technique to be facilitated (Wristen, 2000). 

Improved practice and performance techniques have been developed to help prevent 

PRMD in piano students or other instrumentalists (e.g. Williamon, 2004; Wynn Parry, 

2004), and teachers need to be aware of these.   

 

Amadio (2003a) also suggests modifying either the practice schedule or the instrument 

interface in order to avoid extremes of wrist flexion and extension (p. 280).  Baird 

(1995; 1988) suggested optimum harpsichord techniques to reduce injuries for players 

of that instrument.   

 

Herbein (2007) suggests simple techniques for training children in sound methods of 

"alignment" and "balance," rather than using the term "posture," which of itself, lacks 

flexibility and fails to capture the need for freedom of movement and a sense of 

relaxation at the keyboard. 

Keyboard related injury also includes eyesight strain and involves the same principles in 

this regard for piano as applied to the computer.  Srinivas (2004) writes about 

overcoming computer related injury (CRI).  Although some of the techniques do not 

apply to pianists, many of them do.  Eyesight exercises and strategies suggested to 

computer operators, although not part of the current study, are a useful tool, 

remembering that extended practice often involves extended eyestrain. 

 

The role of electromyographic (EMG) biofeedback as a form of teaching thumb attack 

was recommended by Montes, Bedmar and Martin (1993) after a study in which they 
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monitored the "abductor pollicis brevis functioning as an agonist during the teaching of 

identical selective movements of piano playing in two groups, one with EMG feedback 

and the other following traditional methods of instruction" (p. 67).   

 

Minetti, Ardigò, and McKee (2007) have designed a software package to obtain 

accuracy and precision data regarding pianists' performance from MIDI files of the 

performed scales.  It is possible to monitor the acquisition, maintenance and recovery of 

a given skill level after the rehabilitation process or as a part of normal training.  Now 

there is greater access to this technology, biofeedback is becoming an integral part of 

developing healthy technique (Chong & Chesky, 1989; 2001; Hilton, 2003).   

 

Kathleen Riley and colleagues have developed a system to retrain pianists using EMF, 

video and MIDI keyboards, another use of biofeedback in the prevention of PRMD 

(Riley, Coons & Marcion, 2005).  The concept of mental practice (Paull and Harrison, 

1999) is also important to conserve musculoskeletal energy as is visualisation (1994; 

1999).  Teachers need to be aware of the full range of technicological equipment 

available to detect and prevent potential problems.  More research on the affect of 

periodization of practice (Manchester, 2008a) is called for and teachers have a role in 

conducting their own experiments in the strategies recommended such as 3 weeks on, 1 

week off in a student's practice routine. 
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Appendix 4 
 
A4. Tables relating to the Data Analysis of the Student Questionnaire  
 
Table A 4.1.1  Student report on continuing to play through pain 
 Number % 

PR
AC

TI
CE

 

Playing through low pain 
1-2 minutes 
3-5 minutes 
5-10 minutes 
10+ minutes 
30+ minutes 
to the end of the session 

 
10 
14 
20 
2 
3 

25 
74 

 
13.5% 
18.9% 
27.0% 
2.7% 
4.1% 

33.8% 
100.0% 

Playing through medium pain 
1-2 minutes 
3-5 minutes 
5-10 minutes 
10+ minutes 
30+ minutes 
to the end of the session 

 
7 

16 
9 
5 
1 

14 
52 

 
13.5% 
30.8% 
17.3% 
9.6% 
1.9% 

26.9% 
100.0% 

Playing through high pain 
1-2 minutes 
3-5 minutes 
5-10 minutes 
10+ minutes 
30+ minutes 
to the end of the session 

 
23 
12 
1 
2 
 

2 
40 

 
57.5% 
30.0% 
2.5% 
5.0% 

 
5.0% 

100.0% 

PE
RF

OR
MA

NC
E 

Playing through low pain 
1-2 minutes 
3-5 minutes 
5-10 minutes 
10+ minutes 
30+ minutes 
to the end of the session 

 
1 
2 
2 
3 

54 
62 

 
1.6% 
3.2% 
3.2% 
4.8% 

87.1% 
100.0% 

Playing through medium pain 
1-2 minutes 
3-5 minutes 
5-10 minutes 
10+ minutes 
30+ minutes 
to the end of the session 

 
1 
1 
2 
3 
2 
7 

44 
60 

 
1.7% 
1.7% 
3.3% 
5.0% 
3.3% 

11.7% 
73.3% 

100.0% 
Playing through high pain 
1-2 minutes 
3-5 minutes 
5-10 minutes 
10+ minutes 
30+ minutes 
to the end of the session 

 
2 
7 
6 
4 
1 
3 

24 
47 

 
4.3% 

14.9% 
12.8% 
8.5% 
2.1% 
6.4% 

51.1% 
100.0% 
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Table A4.1.2:  Self-reported pain conditions or symptoms of PRMD associated with music practice/performance.  Many students reported more than one injury 
Symptom Area of injury/symptom 
 Shoulder Neck Wrist Middle 

Back 
Lower 
Back 

Forearm Elbow Bicep Tricep Hand Fingers Other-Ankle 
Foot 

Total 
% 

Chronic Pain 
 

6.6% 
 

8.0% 
 

7.5% 
 

1.4% 
 

.9%  5.6% 
 

1.8% 
 

0% 
 

6.5% 
 

3.8% 
 

1.9% 
 

5.2% 
 

49.2% 

Aching Spasms 
 

7.0% 
 

6.5% 
 

5.6% 
 

6.5% 
 

1.9% 
 

4.2% 
 

0% 
 

.9% 
 

4.7% 
 

2.3% 
 

0% 
 

0% 
 

39.6% 

Weakness 
 

0.5%  3.8% 
 

0% 
 

0% 
 

0% 
 

2.8% 
 

.9% 
 

.9% 
 

3.3% 
 

5.2% 
 

1.4% 
 

0.4% 
 

19.2% 

Fatigue 
 

2.3% 
 

8.9% 
 

2.3% 
 

2.8% 
 

2.3% 
 

20.2% 
 

.9% 
 

0% 
 

7.5% 
 

8.0% 
 

1.9% 
 

3.8% 
 

60.9% 

Tenderness 
 

5.7% 
 

5.2% 
 

.9% 
 

4.7% 
 

4.7% 
 

12.6% 
 

0% 
 

0% 
 

4.2% 
 

4.2% 
 

0.4% 
 

0.4% 
 

43.0% 

Swelling 
 

0.4% 
 

2.3% 
 

1.4% 
 

0% 
 

0% 
 

0% 
 

0% 
 

0% 
 

0.4% 
 

0% 
 

.9% 
 

0.4% 
 

5.8% 

Inflammation 
 

1.4% 
 

1.4% 
 

.9% 
 

0% 
 

0% 
 

.9% 
 

.9% 
 

0% 
 

0.4% 
 

0% 
 

1.9% 
 

1.9% 
 

9.7% 

Soreness 
 

2.8% 
 

11.7% 
 

0.4% 
 

3.3% 
 

6.1% 
 

16.8% 
 

0% 
 

0% 
 

3.8% 
 

4.2% 
 

0.4% 
 

0% 
 

49.5% 

Tingling 
 

2.3% 
 

0% 
 

1.4% 
 

0.4% 
 

2.3% 
 

0% 
 

0% 
 

0% 
 

0% 
 

0% 
 

.9% 
 

1.9% 
 

9.2% 

Tightness 
 

4.2% 
 

8.4% 
 

3.7% 
 

3.3% 
 

1.9% 
 

6.2% 
 

.9% 
 

0% 
 

.9% 
 

2.8% 
 

0.4% 
 

3.3% 
 

36.0% 

Stiffness 
 

8.9% 
 

5.2% 
 

3.8% 
 

0.4% 
 

2.3% 
 

10.3% 
 

0% 
 

0% 
 

0.9% 
 

2.8% 
 

.9% 
 

0% 
 

35.5% 

Rigidity 
 

1.9% 
 

1.9% 
 

2.8% 
 

2.8% 
 

0.4% 
 

4.2% 
 

.9% 
 

0% 
 

0% 
 

.9% 
 

0% 
 

0% 
 

15.8% 

Numbness 
 

0% 
 

0% 
 

0% 
 

0% 
 

0% 
 

.9% 
 

0% 
 

0% 
 

0% 
 

0% 
 

0% 
 

0% 
 

.9% 

Tremors 0% 0% 
 

0% 
 

0% 
 

0% 
 

0% 
 

.9% 
 

0% 
 

0% 
 

0% 
 

0% 
 

0% 
 

.9% 

Other (Please 0% .9% 0% 0% 0% 0% .9% .9% 0% 0.9% 
 

0% 8.9% 12.5% 

Total % 100+ 44.0% 64.2% 30.7% 25.6% 22.8% 84.7% 8.0% 3% 32.6% 35.1% 11.0% 26.20%  
 



 

 

Table A4.1.4:  Number of cases reported as disabling and level of disability as a result of PRMD 
Body Part 
 
 
N= 160 

Number  
with 
Disabling 
Injury 

Number  
with 
Severe 
Injury 

Number  
with 
Moderate 
Injury 

Number  
with 
Slight 
Injury 

Currently 
suffering 

Yes 

Currently 
suffering 

No 

Shoulder 
 

 1 10 23 30 5 

Neck 
 

 3 7 29 32 8 

Wrist 
 

1 4 7 29 30 4 

Lower Back 
 

1 3 3 27 31 3 

Middle Back 
 

1 6 9 22 28 3 

Forearm 
 

1 4 9 16 26 4 

Elbow 
 

  2 2 5  

Bicep 
 

      

Tricep 
 

   7 7  

Hands 
 

 3 4 18 24 2 

Fingers 
 

1 3 10 17 30 1 

Other 
 

 1 1  4  

Some reported on more than one body part affected by PRMD. 
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Table A4.2.1:  Age group of students surveyed showing the prevalence of PRMD  
 

N=160 
Age Group 

 
Number 

of students 
in each age 

category 
out of 160 

 
% of whole 

group  

Number  
 also 

reporting 
PRMD at 

Question 39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 41%) 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole group)  

15-20 
 

69 48.6% 31 44.9% 47.0% 

21-25 34 
 

23.9% 
 

18 52.9% 27.3% 

26-30 
 

24 16.9% 13 54.1% 19.7% 

31-35 
 

3 2.1% 1 33.3% 1.5% 

Over 35 
 

12 8.5% 3 25.0% 4.5% 

No response 
 

18     

Total 
 

160 100.0% 66  100.00% 

 

Table A4.2.2:  Gender of students surveyed showing the prevalence of PRMD  
 

N=160 
Gender 

 

 
Number 

of students in 
each 

category out 
of 160 

 
% 

of whole 
group 

Number 
also reporting 

PRMD at 
Question 39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 41%) 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

Male 84 54.2% 
  

42 50.0% 63.6% 

Female 
 

76 45.8% 24 31.5% 36.4% 

Total 
 

160 100.0% 66  100.% 
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Table A4.2.3:  Hand dominance of students surveyed showing the prevalence of PRMD  
 

N=160 
Hand Dominance 

 

 
Number of 
students in 

each 
category 

out of 160 

 
% 

of whole 
group 

Number 
also reporting 

PRMD at 
Question 39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 41%) 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole group) 

Right 
 

139 86.9% 57 41.0% 86.4% 

Left 
 

21 13.1% 9 42.8% 13.6% 

Total 
 

160 100.0% 66  100.0% 

 
 

Table A4.2.4:  Occupation of students surveyed and education level showing the prevalence of 
PRMD  
 

N=160 
Occupation 
& Education 

Level 

 
Number of 

students from 
each category 

out of 160 

 
% 

of whole group 

Number 
also reporting 

PRMD at 
Question 39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 41%) 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

Bachelor 
student 

142 88.7% 59 41.5% 89.4% 

Postgraduate 
Student 

18 11.3% 7 38.9% 10.6% 

Total 
 

160 100.0% 66  100.0% 

 
Students also employed 

 
Professional 
musician 

55 34.4% 
 

21 38.1% 31.8% 

Music Teacher 
 

6 3.8% 3 50.0% 4.5% 

Total 
 

61 38.2% 24  36.3% 
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Table A4.2.5:  Student state of residence and prevalence of PRMD 
 

N-160 
State of residence 

 
Number of 
students 

from each 
state 

out of 160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 
41%) 

% of 
group 

reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

Australian Capital Territory 
 

4 2.5% 2 50.0% 3.0% 

Florida 
 

4 2.5% 1 25.0% 1.5% 

Maine 
 

3 1.9% 1 33.3% 1.5% 

Maryland 
 

5 3.1% 2 40.0% 3.0% 

Massachusetts 
 

2 1.2% 0 0% 0% 

New Jersey USA 
 

7 4.4% 2 28.5% 3.0% 

New South Wales 
 

21 13.1% 10 47.6% 15.2% 

New York State USA 
 

24 15.0% 10 41.6% 15.2% 

Pennsylvania 
 

4 2.5% 0 0% 0% 

Queensland 
 

7 4.4% 2 28.5% 3.0% 

South Australia 
 

12 7.5% 6 50.0% 9.1% 

Tasmania 
 

3 1.9% 2 66.6% 3.0% 

Texas 
 

5 3.1% 0 0% 0% 

Victoria 
 

15 9.4% 7 46.6% 10.7% 

Western Australia 
 

44 27.5% 21 47.7% 31.8% 

 
 

160 100% 66  100.0% 
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Table A4.2.6:  Age of students' first piano practice experience and prevalence of PRMD  
 

N=160 
Age of first piano 

practice 
experience 

 
Number 

of students in 
each age 

category out 
of 160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 
41%) 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

4.0 
 

13 8.1% 4 30.7% 6.0% 

4.5 
 

1 .6% 1 100.0% 1.5% 

5.0 
 

26 16.3% 11 42.3% 16.8% 

5.5 
 

2 1.3% 0 0% 0% 

6.0 
 

36 22.5% 14 38.8% 21.2% 

7.0 
 

26 16.3% 13 50.0% 19.7% 

8.0 
 

27 16.9% 8 29.6% 12.1% 

9.0 
 

7 4.4% 5 62.5% 7.5% 

10.0 
 

10 6.3% 7 70.0% 10.7% 

11.0 
 

2 1.3% 0 0% 0% 

12.0 
 

6 3.8% 3 50.0% 4.5% 

13.0 
 

2 1.3% 0 0% 0% 

14.0 
 

2 1.3% 0 0% 0% 

Total 
 

160 100.0% 66  100.00% 
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Table A4.2.7:  student years of engagement in a regular practice schedule and prevalence of 
PRMD 

 
N=160 

Years engaged in a 
regular practice 

schedule 

 
Number 

of students 
in each in 

each 
category out 

of 160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 
41%) 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

1.0 
 

1 .6% 0 0% 0% 

4.0 
 

1 .6% 0 0% 0% 

5.0 
 

5 3.1% 1 20.0% 1.5% 

6.0 
 

4 2.5% 1 25.0% 1.5% 

7.0 
 

2 1.3% 2 100.0% 3.0% 

8.0 
 

1 .6% 0 0% 0% 

9.0 
 

6 3.8% 4 66.6% 6.0% 

10.0 
 

17 10.6% 9 52.9% 13.6% 

11.0 
 

13 8.1% 5 38.5% 7.6% 

12.0 
 

8 5.0% 2 25.0% 3.0% 

13.0 
 

11 6.9% 4 36.4% 6.0% 

14.0 
 

11 6.9% 5 45.4% 7.6% 

15.0 
 

16 10.0% 4 25.0% 6.0% 

16.0 
 

8 5.0% 3 37.5% 4.6% 

17.0 
 

4 2.5% 3 75.0% 4.6% 

18.0 
 

3 1.9% 1 33.3% 1.5% 

19.0 
 
 

2 1.3% 0 0% 0% 

20.0 11 6.9% 5 45.4% 7.6% 
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21.0 
 

4 2.5% 0 0% 0% 

22.0 
 

4 2.5% 3 75.0% 4.6% 

23.0 
 

4 2.5% 2 50.0% 3.0% 

24.0 
 

1 .6% 0 0% 0% 

25.0 
 

5 3.1% 3 60.0% 4.6% 

29.0 
 

1 .6% 1 100.0% 1.5% 

30.0 
 

1 .6% 0 0% 0% 

32.0 
 

1 .6% 1 100.0% 1.5% 

33.0 
 

1 .6% 1 100.0% 1.5% 

34.0 
 

2 1.3% 1 50.0% 1.5% 

35.0 
 

3 1.9% 1 33.3% 1.5% 

36.0 
 

2 1.3% 0 0% 0% 

37.0 
 

1 .6% 1 100.0% 1.5% 

38.0 
 

2 1.3% 0 0% 0% 

40.0 
 

3 1.9% 2 66.6% 3.0% 

41.0 
 

1 .6% 1 100.0% 1.5% 

Total 
 

160 100.0% 66  100.0% 
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Table A4.2.8:  Age of students' first piano performance experience and the prevalence of PRMD 

 
N=160 

Age of first piano 
performance 
experience 

 
Number 

of students in 
each age 

category out 
of 160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 
41%) 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

3.0 
 

1 .6% 0 0% 0% 

5.0 
 

2 1.3% 1 50.0% 1.5% 

6.0 
 

8 5.0% 7 87.5% 10.5% 

7.0 
 

12 7.5% 4 33.3% 6.1% 

8.0 
 

21 13.1% 4 19.0% 6.1% 

9.0 
 

16 10.0% 5 31.3% 7.6% 

10.0 
 

15 9.4% 5 33.3% 7.6% 

11.0 
 

8 5.0% 4 50.0% 6.1% 

12.0 
 

17 10.6% 9 52.9% 13.6% 

13.0 
 

6 3.8% 5 83.3% 7.6% 

14.0 
 

20 12.5% 6 30.0% 9.1% 

15.0 
 

6 3.8% 3 50.0% 4.5% 

16.0 
 

10 6.3% 6 60.0% 9.1% 

17.0 
 

4 2.5% 2 50.0% 3.0% 

18.0 
 

9 5.6% 5 55.5% 7.6% 

19.0 
 

2 1.3% 0 0% 0% 

23.0 
 

1 .6% 0 0% 0% 

24.0 
 

2 1.3% 0 0% 0% 

Total 
 

160 100.0 66  100.0% 
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Table A4.2.9:  student years of engagement in a regular performance schedule and prevalence of 
PRMD 

 
N=160 

Years engaged 
in a regular 

performance 
schedule 

 
Number of 
students 

in each age 
category 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 
41%) 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

0 
 

5 3.1% 3 60.0% 4.6% 

1 
 

3 1.9% 0 0% 0% 

2 
 

11 6.9% 7 63.6% 10.5% 

3 
 

6 3.8% 3 50.0% 4.6% 

4 
 

14 8.8% 7 50.0% 10.5% 

5 
 

9 5.7% 4 44.4% 6.1% 

6 
 

11 6.9% 4 36.4% 6.1% 

7 
 

9 5.7% 3 33.3% 4.6% 

8 
 

6 3.8% 0 0% 0% 

9 
 

8 5.0% 2 25.0% 3.0% 

10 
 

15 9.4% 5 33.3% 7.6% 

11 
 

7 4.4% 4 57.1% 6.1% 

12 
 

5 3.1% 2 40.0% 3.0% 

13 
 

6 3.8% 3 50.0% 4.6% 

14 
 

4 2.5% 2 50.0% 3.0% 

15 
 

1 .6% 0 0% 0% 

16 
 

3 1.9% 1 33.3% 1.5% 

17 
 

4 2.5% 1 25.0% 1.5% 

18 
 

3 1.9% 1 33.3% 1.5% 

19 
 

1 .6% 0 0% 0% 

20 
 

6 3.8% 3 50.0% 4.6% 
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21 
 

3 1.9% 1 33.3% 1.5% 

23 
 

1 .6% 0 0% 0% 

24 
 

1 .6% 0 0% 0% 

25 
 

2 1.3% 2 100.0% 3.0% 

26 
 

1 .6% 0 0% 0% 

27 
 

2 1.3% 1 50.0% 1.5% 

28 
 

1 .6% 1 100.0% 1.5% 

29 
 

1 .6% 1 100.0% 1.5% 

30 
 

4 2.5% 3 75.0% 4.6% 

31 
 

2 1.3% 1 50.0% 1.5% 

32 
 

1 .6% 0 0% 0% 

33 
 

2 1.3% 0 0% 0% 

37 
 

1 .6% 1 100.0% 1.5% 

Total 
 

160 100% 66  100.0% 
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Table A4.2.10:  Type of aerobic exercise undertaken by students showing the prevalence of 
PRMD  
Numbers exceed 100% as some students reported participating in more than one form of 
exercise 

 
N=160 

Aerobic exercise 

 
Number 

of 
participants 
in exercises  

 (some 
reported 

more than 
one activity) 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% of 
own cohort 
reporting 
PRMD 

(compare  
population 

norm of 
41%) 

% of group 
reporting  
PRMD 
n=87 

(cf to % of 
whole 
group) 

Exercise - running 
 

32 15.1% 15 46.8% 17.3% 

Exercise - jogging 
 

26 12.3% 8 30.7% 9.2% 

Exercise - walking 
 

49 23.1% 26 53.0% 30.0% 

Exercise - loading 
equipment 

1 .4% 1 100.0% 1.1% 

Exercise - 
swimming 

11 5.2% 4 36.4% 4.5% 

Exercise - Football/ 
Soccer/AFL/Rugby 

5 2.3% 1 20.0% 1.1% 

Exercise - Gym 
 

40 18.8% 15 37.5% 17.3% 

Exercise - Weights 
 

21 9.9% 6 28.5% 6.9% 

Exercise - Net-
basketball 

1 .4% 0 0% 0% 

Exercise - Squash 
 

7 3.2% 6 85.7% 6.9% 

Exercise - Tennis 
 

8 3.8% 3 37.5% 3.5% 

Exercise - Golf 
 

2 .8% 0 0% 0% 

Exercise - Cardio 
 

10 4.7% 2 20.0% 2.2% 

*Note- students 
reported more than 
once on some 
items 

213 100.0% 87  100.0% 

Table A4.3.1.1:  Frequency and duration of student practice sessions as student perceives 
regular and peak times 
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 How often -  
average 

How long -  
average 

Weekly amount 
of practice time 
range 

Total mean 
hours 

Regular (Usual) 6.08 times per 
week 

2.70 hours per 
session 

2 to 24 hours 15.99 hrs per 
week 

Maximum (Peak) 
 

6.9 times per 
week 

3.19 hours per 
session 

3 to 35 hours 22.8 hrs per 
week 

 
Table A4.3.1.2:  Student reported hours of practice the day before their weekly lesson 

N=160 
Number of practice 

hours the day before 
their lesson 

(compare average 
daily time of 2.28 

hours) 

Student frequencies Percentage of 
the group in 

each category 

1.0 8 6.8% 
2.0 17 14.5% 
2.5 1 .9% 
3.0 33 28.2% 
3.5 1 .9% 
4.0 20 17.1% 
5.0 24 20.5% 
5.5 6 5.1% 
6.0 6 5.1% 
7.0 1 .9% 
Total 117 100.0% 
NR 43  
 160  
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Table A4.3.1.3:  Student frequency of practice times per week and the prevalence of PRMD 
 

N=160 
Number of 

hours per week 
spent in piano 

practice 
 

 
Number 

students in 
each category  

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

2 
 

1 .6% 0 0% 0% 

4 
 

1 .6% 0 0% 0% 

4.5 
 

1 .6% 0 0% 0% 

5 
 

3 2.0% 2 66.6% 3.0% 

6 
 

7 3.8% 4 57.1% 6.1% 

7 
 

3 2.0% 0 0% 0% 

7.5 
 

1 .6% 0 0% 0% 

8 
 

8 5.0% 4 50.0% 6.1% 

9 
 

2 1.3% 0 0% 0% 

9.5 
 

2 1.3% 0 0% 0% 

10 
 

8 5.0% 4 50.0% 6.1% 

10.5 
 

3 2.0% 1 33.3% 1.5% 

11 
 

2 1.3% 1 50.0% 1.5% 

11.5 
 

1 .6% 0 0% 0% 

12 
 

10 6.3% 7 70.0% 10.5% 

12.5 
 

5 3.1% 0 0% 0% 

13 
 

5 3.1% 3 60.0% 4.6% 

13.5 
 

2 1.3% 0 0% 0% 

14 
 

23 14.3% 9 39.1% 13.6% 

14.5 
 

3 2.0% 0 0% 0% 

15 
 

13 8.0% 5 38.4% 7.5% 

15.5 
 

3 2.0% 2 100.0% 3.0% 
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16 
 

1 .6% 0 0% 0% 

16.5 
 

1 .6% 0 0% 0% 

17 
 

3 2.0% 0 0% 0% 

17.5 
 

10 6.3% 2 20.0% 3.0% 

18 
 

7 4.4% 6 85.7% 9.1% 

18.5 
 

1 .6% 1 100.0% 1.5% 

20 
 

1 .6% 1 100.0% 1.5% 

20.5 
 

1 .6% 1 100.0% 1.5% 

21 
 

10 6.3% 0 0% 0% 

21.5 
 

1 .6% 0 0% 0% 

23.5 
 

1 .6% 1 100.0% 1.5% 

24.5 
 

4 2.5% 1 100.0% 1.5% 

25 
 

1 .6% 1 100.0% 1.5% 

28 
 

4 2.5% 3 75.0% 4.6% 

30 
 

1 .6% 1 100.0% 1.5% 

31.5 
 

1 .6% 1 100.0% 1.5% 

34 
 

1 .6% 1 100.0% 1.5% 

35 
 

3 2.0% 3 100.0% 4.6% 

38.5 
 

1 .6% 1 100.0% 1.5% 

Total 
 

160 100.0% 66  100.0% 
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Table A4.3.2.1:  Student level of practice/performance at high speed and the prevalence of 
PRMD 

 
N=160 

High speed 
maintained over 
percentage of 

practice/ 
performance 

time 
 

 
Number 

students in 
each category  

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

No response 
 

30 18.7% 8 26.6% 12.1% 

5% 
 

14 8.8% 4 28.5% 6.1% 

10% 
 

31 19.3% 11 35.4% 16.6% 

15% 
 

6 3.8% 3 50.0% 4.6% 

20% 
 

23 14.4% 10 43.4% 15.1% 

25% 
 

21 13.1% 14 66.6% 21.3% 

30% 
 

17 10.6% 2 11.7% 3.0% 

33% 
 

2 1.3% 1 50.0% 1.5% 

35% 
 

2 1.3% 0 0% 0% 

40% 
 

5 3.1% 5 100.0% 7.6% 

50% 
 

5 3.1% 5 100.0% 7.6% 

60% 
 

2 1.3% 2 100.0% 3.0% 

70% 
 

1 .6% 1 100.0% 1.5% 

75% 
 

1 .6% 0 0% 0% 

Total 
 

160 100.0% 66  100.0% 
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Table A4.3.2.2:  Student level of practice/performance at high volume and the prevalence of 
PRMD 

 
N=160 

High volume 
maintained over 
percentage of 

practice/ 
performance time 

 
 

 
Number 

students in 
each 

category  

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of 
whole 
group 

reporting  
PRMD 
n=83 

nominated 
cases 

(cf to % of 
group) 

0 
 

33 20.5% 11 33.3% 16.7% 

5% 
 

9 5.7% 4 44.4% 6.1% 

10% 
 

22 13.7% 6 27.27% 9.1% 

15% 
 

8 5.0% 5 62.5% 7.6% 

20% 
 

31 19.3% 11 35.4% 16.6% 

25% 
 

12 7.5% 6 50.00% 9.1% 

30% 
 

12 7.5% 4 33.3% 6.1% 

33% 
 

7 4.4% 5 71.4% 7.6% 

35% 
 

2 1.3% 2 100.0% 3.0% 

40% 
 

6 3.8% 1 16.6% 1.5% 

45% 
 

5 3.1% 1 20.0% 1.5% 

50% 
 

11 6.9% 8 72.7% 12.1% 

60% 
 

2 1.3% 2 100.0% 3.0% 

Total 
 

160 100.0% 66  100.0% 

 

  



334 

Graham Wood 2011 PRMD and Jazz Pianists    

Table A4.3.2.3:  Student level of practice/performance at heavy attack and the prevalence of 
PRMD 

 
N=160 

Heavy attack 
maintained over 
percentage of 

practice/ 
performance time 

 
 

 
Number 

students in 
each 

category  

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of 
whole 
group 

reporting  
PRMD 
n=83 

nominated 
cases 

(cf to % of 
group) 

0 
 

20 12.5% 7 35.0% 10.5% 

5% 
 

8 5.0% 2 25.0% 3.0% 

10% 
 

20 12.5% 7 35.0% 10.5% 

15% 
 

6 3.8% 2 33.3% 3.0% 

20% 
 

33 20.6% 9 27.2% 13.7% 

25% 
 

23 14.3% 9 39.1% 13.7% 

30% 
 

9 5.6% 2 22.2% 3.0% 

33% 
 

7 4.4% 6 85.7% 9.1% 

35% 
 

1 .6% 1 100.0% 1.5% 

40% 
 

6 3.8% 4 66.6% 6.1% 

50% 
 

13 8.1% 8 61.5% 12.2% 

55% 
 

1 .6% 0 0% 0% 

60% 
 

6 3.8% 5 83.3% 7.6% 

65% 
 

3 1.9% 3 100.0% 4.6% 

70% 
 

1 .6% 1 100.0% 1.5% 

75% 
 

3 1.9% 0 0% 0% 

Total 
 

160 100.0% 66  100.0% 
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Table A4.3.2.4:  Mean percentage of all student practice time spent at each level of intensity  
 

N=160 
Level of intensity 

 

Mean % of time 
students spend at 

each level of 
intensity across the 

whole group  
Prac Speed - Low 
 

38.3% 

Prac Speed - Med 
 

42.1% 

Prac Speed - High 
 

20.3% 

Prac Volume - Low 
 

30.6% 

Prac Volume - Med 
 

48.4% 

Prac Volume - High 
 

21.9% 

Prac Attack - Light 
 

26.8% 

Prac Attack - Med 
 

46.1% 

Prac Attack - Heavy 
 

27.6% 
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Table A4.3.3.1:  Student number of hours per week of all keyboard activities (practice, 
performance, computer and midi keyboard) and the prevalence of PRMD 
 

N=160 
Number of hours 
per week spent in 

all keyboard 
activities 

 

 
Number 

students in 
each 

category   

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

13.4 
 

1 .6% 0 0% 0% 

14.5 
 

1 .6% 0 0% 0% 

15.0 
 

1 .6% 0 0% 0% 

16.0 
 

1 .6% 1 100.0% 1.5% 

19.0 
 

1 .6% 0 0% 0% 

20.0 
 

1 .6% 1 100.0% 1.5% 

21.0 
 

1 .6% 0 0% 0% 

21.5 
 

2 1.3% 0 0% 0% 

22.0 
 

1 .6% 1 100.0% 1.5% 

22.5 
 

1 .6% 1 100.0% 1.5% 

23.0 
 

2 1.3% 1 50.0% 1.5% 

23.5 
 

3 1.9% 0 0% 0% 

24.0 
 

2 1.3% 2 100.0% 3.1% 

24.5 
 

4 2.5% 1 25.0% 1.5% 

25.0 
 

3 1.9% 1 33.3% 1.5% 

26.5 
 

2 1.3% 1 50.0% 1.5% 

27.0 
 

4 2.5% 3 75.0% 4.6% 

27.5 
 

3 1.9% 1 33.3% 1.5% 

28.0 
 

3 1.9% 1 33.3% 1.5% 

28.5 
 
 

3 1.9% 0 0% 0% 

29.0 
 

5 3.1% 4 80.0% 6.1% 
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29.5 
 

7 4.5% 5 71.4% 7.6% 

30.0 
 

5 3.1% 1 20.0% 1.5% 

30.5 
 

4 2.5% 1 25.0% 1.5% 

31.0 
 

4 2.5% 1 25.0% 1.5% 

31.5 
 

5 3.1% 2 40.0% 3.1% 

32.0 
 

7 4.5% 3 42.8% 4.6% 

32.5 
 

4 2.5% 2 50.0% 3.1% 

33.0 
 

4 2.5% 1 25.0% 1.5% 

33.5 
 

2 1.3% 1 50.0% 1.5% 

34.0 
 

3 1.9% 1 33.3% 1.5% 

34.5 
 

3 1.9% 1 33.3% 1.5% 

35.0 
 

1 .6% 1 100.0% 1.5% 

35.5 
 

3 1.9% 1 33.3% 1.5% 

36.0 
 

1 .6% 1 100.0% 1.5% 

36.5 
 

1 .6% 0 0% 0% 

37.0 
 

2 1.3% 1 50.0% 1.5% 

38.0 
 

4 2.5% 0 0% 0% 

38.5 
 

2 1.3% 0 0% 0% 

39.0 
 

3 1.9% 1 33.3% 1.5% 

39.5 
 

3 1.9% 1 33.3% 1.5% 

40.0 
 

3 1.9% 0 0% 0% 

40.5 
 

1 .6% 1 100.0% 1.5% 

41.0 
 

5 3.1% 2 40.0% 3.1% 

42.5 
 
 

1 .6% 0 0% 0% 

43.0 
 

1 .6% 0 0% 0% 
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43.5 
 

2 1.3% 0 0% 0% 

44.0 
 

3 1.9% 0 0% 0% 

46.0 
 

1 .6% 1 100.0% 1.5% 

47.0 
 

5 3.1% 3 60.0% 4.6% 

47.5 
 

1 .6% 0 0% 0% 

48.5 
 

2 1.3% 0 0% 0% 

50.0 
 

1 .6% 1 100.0% 1.5% 

51.0 
 

1 .6% 0 0% 0% 

52.0 
 

1 .6% 1 100.0% 1.5% 

52.5 
 

1 .6% 1 100.0% 1.5% 

55.0 
 

1 .6% 1 100.0% 1.5% 

55.5 
 

4 2.5% 0 0% 0% 

56.0 
 

1 .6% 1 100.0% 1.5% 

60.5 
 

1 .6% 0 0% 0% 

61.0 
 

1 .6% 1 100.0% 1.5% 

66.0 
 

1 .6% 1 100.0% 1.5% 

67.5 
 

1 .6% 1 100.0% 1.5% 

70.0 
 

2 1.3% 2 100.0% 3.1% 

71.0 
 

1 .6% 1 100.0% 1.5% 

73.5 
 

1 .6% 0 0% 0% 

77.0 
 

1 .6% 1 100.0% 1.5% 

79.0 
 

1 .6% 1 100.0% 1.5% 

81.0 
 

1 .6% 1 100.0% 1.5% 

83.0 
 

1 .6% 1 100.0% 1.5% 

Total 160 100.0% 66  100.0% 
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Table A4.3.3.2: Total mean hours (normal and peak) students engaged in all keyboard activities 
(including computer and midi keyboard use) 

Weekly keyboard activities 
 

Normal mean hours Peak mean hours 

Individual practice  
 

15.9 22.8 

Group practice  
 

5.8 10.6 

Group Performance  
 

6.9 12.1 

Computer keyboard  
 

9.8 15.6 

Midi keyboard  
 

3.8 8.3 

 
Total mean hours 

 
42.2 

 
69.4 
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Table A4.3.4:  Repertoire practiced and performed by category 
Repertoire type Mean & standard 

deviation of no of 
pieces in current 

performance 
repertoire 

Mean and 
standard deviation 

of no of pieces 
currently actively 

practising/ 
performing 

Mean and 
standard deviation 
of no of pieces no 
longer practising 

 
 

mean SD mean SD mean SD 

Ballad 
 

1.71 1.03 1.72 .89 3.68 5.35 

Slow Swing 
 

1.23 .52 1.44 .70 2.50 3.21 

Medium Swing 
 

1.61 1.02 1.60 .89 2.70 3.60 

Medium Fast Swing 
 

1.33 .58 1.50 .77 2.67 3.37 

Fast Swing 
 

1.33 .74 1.34 .72 2.61 4.07 

Very Fast Swing 
 

1.11 .32 1.47 .74 2.40 2.69 

Bossa Nova 
 

1.31 .55 1.34 .63 2.58 3.28 

Samba 
 

1.14 .39 1.22 .47 1.71 1.46 

Salsa (Montuno) 
 

1.32 .56 1.28 .52 1.59 1.16 

Afro Cuban 
 

1.29 .58 1.31 .65 1.75 1.19 

Latin/Funk 
 

1.32 .66 1.50 .82 1.41 .88 

Rock/Funk 
 

1.48 1.12 1.36 .55 1.68 1.64 

Jazz/Funk  
 

1.32 ,60 1.63 2.38 2.40 2.66 

Fusion 
 

1.39 .57 1.45 .79 1.86 2.73 

Odd time signature 
 

1.43 .56 1.40 .62 2.00 2.59 

Free improvisation 
 

1.66 1.41 1.58 .77 2.50 3.48 

Other 
Soft rock, blues 

2.91 2.91     

Other 
Stride piano 

1.18 .40     

Other 
Soul 

1.20 .42     
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Table A4.3.5:  Away-from-the-keyboard practice and prevalence of PRMD 
 

N=160 
Mean % of practice 

time spent in all away-
from-the-keyboard 

activities 
 

 
Number of 
students in 

each 
category  

out of 160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole group) 

0.0% 
 

3 1.9% 1 33.3% 1.5% 

1.2% 
 

2 1.3% 1 50.0% 1.5% 

2.5% 
 

4 2.5% 2 50.0% 3.0% 

3.8% 
 

12 7.5% 5 41.6% 7.6% 

5.0% 
 

15 9.4% 8 53.3% 12.1% 

6.2% 
 

35 21.8% 16 45.7% 24.3% 

7.5% 
 

23 14.3% 5 21.7% 7.6% 

8.7% 
 

2 1.3% 1 50.0% 1.5% 

10.0% 
 

12 7.5% 7 58.3% 10.5% 

11.2% 
 

16 10.0% 5 31.2% 7.6% 

12.5% 
 

20 12.5% 9 45.0% 13.7% 

13.7% 
 

6 3.8% 1 16.6% 1.5% 

15.0% 
 

1 .6% 0 0% 0% 

16.2% 
 

2 1.3% 0 0% 0% 

17.5% 
 

4 2.5% 3 75.0% 4.6% 

18.4% 
 

1 .6% 1 100.0% 1.5% 

20.0% 
 

1 .6% 1 100.0% 1.5% 

23.7% 
 

1 .6% 0 0% 0% 

Total 
 

160 100% 66  100.0% 
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Table A4.3.6:1  Students reporting finger-strengthening exercises and the prevalence of PRMD 
 

N=160 
 
 

 
Number 

of 
students 
in each 

category  
out of 
160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD 

at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole group) 

Repetitive Exercises: Yes  
 

73 
 

45.6% 48 
 

65.7% 72.7% 

Repetitive Exercises: No 
 

87 54.4% 18 20.6% 27.3% 

Total 
 

160 100.0% 66  100.0% 

 

 
Table A4.3.6.2:  Type of repetitive finger-strengthening exercises and the prevalence of PRMD 

 
N=160 

Repetitive finger-
strengthening exercises 

 

 
Number 

of 
students 
participat

ing in 
each 

exercise  

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD 

at 
Questio

n 39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=83  

(cf to % of 
whole group) 

Scales 
 

26 14.1% 11 42.3% 13.2% 

Arpeggios 
 

19 10.3% 10 52.6% 12.0% 

Hanon 
 

28 15.2% 11 39.2% 13.2% 

Czerny 
 

13 7.0% 7 53.8% 8.4% 

Poissot 
 

18 9.7% 9 50.0% 10.8% 

Teachers set work 
 

15 8.1% 8 53.3% 9.6% 

Boogie/Stride Patterns 
 

4 2.2% 3 75.0% 3.6% 

Dohnanyi 
 

14 7.5% 1 7.1% 1.2% 

Chordal exercises 
 

15 8.1% 9 60.0% 10.8% 

Technical work 
 

15 8.1% 6 40.0% 7.2% 

Physical stretching/flexing 
 

18 9.7% 8 44.4% 9.6% 

*Note- students reported 
more than once on some 
items 

185 100.0% 83  100.0% 
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Table A4.3.7.1:  Student participation in warm-up exercises at the piano and prevalence of PRMD 

 
N=160 

Warm-up/PRMD 
 

 
Number of 
students in 

each 
category  

out of 160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 

group)) 
Warm-up: Yes  
 

110 68.7% 42 38.1% 63.6% 

Warm-up: No 
 

50 31.2% 24 48.0% 36.4% 

Total 
 

160 100.0% 66  100.0% 

 
Warm-up and report 
PRMD 

 

42  26.3%    

Warm-up and no 
PRMD 
 

68 42.5%    

No warm-up and 
report PRMD 

24 15.0%    

No warm-up and no 
PRMD 
 

26 16.2%    

Total 
 

160 100.0%    

 
  



344 

Graham Wood 2011 PRMD and Jazz Pianists    

Table A4.3.7.2:  Time spent in exercises at the piano for warm-up and type of exercise  
Type Number 

of  
students  
N=160 

% Mean 
minutes 

spent per 
session 

Warm-up Exercises at piano - Practice - 
Scales  

105 65.6% 13.8 

Warm-up Exercises at piano - Practice - 
Arpeggios  

62 38.7% 12.6 

Warm-up Exercises at piano - Practice - 
Hanon  

38 23.7% 10.8 

Warm-up Exercises at piano - Practice - 
Playing repertoire 

27 16.8% 7.6 

Warm-up Exercises at piano - Practice - 
Improvising 

11 6.9% 4.7 

Warm-up Exercises at piano - Practice - 
Other 

31 19.3% 9.5 

    
Warm-up Exercises at piano - Performance - 
Scales  

73 45.6% 9.2 

Warm-up Exercises at piano - Performance - 
Arpeggios 

28 17.5% 10.2 

Warm-up Exercises at piano - Performance - 
Hanon 

38 23.7% 11.3 

Warm-up Exercises at piano - Performance - 
Playing repertoire 

35 21.8% 8.6 

Warm-up Exercises at piano - Performance - 
Improvising  

22 13.7% 7.7 

Warm-up Exercises at piano - Performance - 
Other  

6 3.8% 6.2 
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Table  A4.3.7.3:  Time spent in exercises away from the piano for warm-up and for which body 
part 

Type of away-from-the-piano warm-up 
exercise 

Number 
of 

students 

% Mean minutes 
each session 

Warm-up Exercises away from piano - 
Practice - Shoulder  

24 15.0% 1.1 

Warm-up Exercises away from piano - 
Practice - Neck  

26 16.2% 1.6 

Warm-up Exercises away from piano - 
Practice - Wrist  

25 15.6% 1.6 

Warm-up Exercises away from piano - 
Practice - Middle Back  

8 5.0% 8.5 

Warm-up Exercises away from piano - 
Practice - Lower Back  

10 6.3% 1.1 

Warm-up Exercises away from piano - 
Practice - Forearm  

9 5.7% 1.0 

Warm-up Exercises away from piano - 
Practice - Elbow  

4 2.5% 1.0 

Warm-up Exercises away from piano - 
Practice - Bicep  

1 .6% 0 

Warm-up Exercises away from piano - 
Practice - Tricep  

1 .6% 0 

Warm-up Exercises away from piano - 
Practice - Hands  

33 20.6% 1.6 

Warm-up Exercises away from piano - 
Practice - Fingers 

38 23.7% 1.5 

Warm-up Exercises away from piano - 
Practice - Deep breathe 

1 .6% .5 

Warm-up Exercises away from piano - 
Performance - Shoulder  

24 15.0% 2.2 

Warm-up Exercises away from piano - 
Performance - Neck  

27 16.8% 2.1 

Warm-up Exercises away from piano - 
Performance - Wrist 

43 26.8% 3.5 

Warm-up Exercises away from piano - 
Performance - Middle Back  

3 1.9% 1.0 

Warm-up Exercises away from piano - 
Performance - Lower Back 

5 3.1% 1.0 

Warm-up Exercises away from piano - 
Performance - Forearm  

8 5.0% 1.0 

Warm-up Exercises away from piano - 
Performance - Elbow  

3 1.9% 1.0 

Warm-up Exercises away from piano - 
Performance - Hands 

51 31.8% 3.8 

Warm-up Exercises away from piano - 
Performance - Fingers  

54 33.7% 3.7 

Warm-up Exercises away from piano - 
Performance - Deep Breathe 

1 .6% 1.0 
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Table A4.3.7.4:  Student participation in cool-down exercises at the piano and prevalence of 
PRMD 

 
N=160 

% of time spent in cool-
down exercises 

 

 
Number 

of 
students 
in each 

category  
out of 
160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD 

at 
Question 

39 

% 
own 

cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole group) 

Cool-down: Yes  
 

48 30.0% 17 35.4% 25.8% 

Cool-down: No 
 

112 70.0% 49 43.7% 74.2% 

Total 
 

160 100.0% 66  100.0% 

 
Cool-down and report 
PRMD 

17 10.6%    

Cool-down and no PRMD 
 

31 19.4%    

No cool-down and report 
PRMD 

49 30.6%    

No cool-down and no 
PRMD 

63 39.4%    

 
 

160 100.0%    
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Table A4.4.1.1:  Students reporting posture correction and the prevalence of PRMD 
 

N=160 
% of time spent in posture 

correction 
 

 
Number 

of 
students 
in each 

category  
out of 
160 

 
% 

of whole 
group 

Number 
also 

reporting 
PRMD 

at 
Question 

39 

% 
own cohort 
reporting 
PRMD 

(cf 41%) 
 

% of group 
reporting  
PRMD 
n=66  

(cf to % of 
whole 
group) 

Posture correction: Yes  
 

132 
 

82.5% 58 
 

43.9% 87.9% 

Posture correction: No 
 

28 17.5% 8 28.5% 12.1% 

Total 
 

160 100.0% 66  100.0% 

 
Posture correction and PRMD 

Posture correction and 
report PRMD 

58 36.2%    

Posture correction and no 
PRMD 

74 46.3%    

No Posture correction and 
report PRMD 

8 5.0%    

No Posture correction and 
no PRMD 

20 12.5%    

Total 
 

160 100%    
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Table A4.4.1.2:  Type of activity undertaken to improve posture, frequency and duration 
Activity to improve 

posture 
n=108/160 

Average 
Number of 

times 
practiced per 

week 

Average 
Length of each 

session 
(in minutes 

Number of 
participants 

involved in this 
activity 

 

% of group 
N=160 

Yoga 
 

1.8 52.5 11 10.2% 

Meditation 
 

5.7 12.0  15 13.9% 

Alexander Technique 7.0 
Constant 

0 
Constant 

1 
8 

.9% 
7.4% 

Pilates 
 

1.0 27.5 2 1.8% 

Feldenkrais 
 

1.0 10.0 1 .9% 

General Exercise 
 

3.6 65.0 43 39.9% 

Chiropractor 
 

1.5 8.6 15 13.9% 

Other -Exercise Ball 
 

2.7 40.0 3 2.8% 

Stretches to avoid 
pain/discomfort 

  8 7.4% 

Correct at beginning 
and end of piece 

  1 .9% 
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Table A4.4.2:  Student ranked reasons to Increase frequency, duration and intensity of practice  
Factor Mean Rank 

Personal Perfectionism 
 

3.5 

Time Pressure 
 

2.8 

Peer Pressure 
 

3.6 

Teacher Pressure 
 

4.2 

Workload 
 

3.2 

Job Insecurity 
 

5.3 

Psychological Stress (not 
specified) 

4.1 

Psychological Stress 
(performance anxiety) 
In response to praise 
 

7.8 

Family responsibilities 
 
Intrinsic enjoyment of the 
music 
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Table A4.5.1.1:  Level of satisfaction with treatment of PRMD by health professionals.  

N-75/160 Level of satisfaction 
Professional n % Satisfied Neutral Dissatisfied 

   n % n % n % 
GP 

 
23 30.6% 6 26.1% 8 34.8% 9 39.1% 

Physiotherapist 
 

20 26.7% 5 25.0% 9 45.0% 6 30.0% 

Other - Sports 
Physio 

9 12.1% 4 44.4% 3 33.3% 2 22.2% 

Chiropractor 
 

11 14.6% 0 0% 9 81.8% 2 18.2% 

Occupational 
Therapist 

5 6.7% 1 20.0% 4 80% 0 0% 

Acupuncturist 
 

5 6.7% 1 20.0% 4 80.0% 0 0% 

Surgeon/ 
Specialist 

2 2.6% 0 0% 0 0% 2 100.0% 

Psych/ 
Counsellor 

0 0% 0 0% 0 0% 0 0% 

 
Note: Percentages exceed 100% as some student reported seeing more than one HP. 
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Table A4.5.1.2:  Alternative therapies sought for PRMD including frequency, session length and 
duration over time, with level of perceived success of the therapy 

Therapy 
 
 

Alternative therapy 
N=104/160 

 
 

N 
 

 
 

% 

Nu
mb

er
 of

 
tim

es
 pe

r w
k  

Le
ng

th 
of 

se
ss

ion
 

(m
ins

) 

Ve
ry 

Su
cc

es
sfu

l 

Mo
de

ra
tel

y 
Su

cc
es

sfu
l 

Un
-

su
cc

es
sfu

l 

Therapeutic Massage  
 

11 7.0% 1.0   57.0 5 
45% 

5 1 

Osteopathy  4 2.5% 1.0 60.0 1 
25% 

3 0 

Naturopathy  4 2.5% 2.0 Varies 1 
25% 

3 0 

Bowen Therapy  2 1.2% 1.0  60.0 1 
50% 

1 0 

Acupuncture  7 4.3% 1.0 60.0 1 
14% 

3 3 

Chinese Medicine  2 1.2% 1.0  60.0 1 
50% 

1 0 

Other -Keeping hands 
warm  
 

2 1.2% ongoing 
 

ongoing 
 

1 
50% 

1 
 

0 
 

Other -Pressure Point 

Therapy 

3 1.8% 1.0 15.0 1 
33% 

1 1 

Yoga  12 7.5% 2.9 53.6  2 
17% 

7 3 

Meditation  11 7.0% 4.0 7.6 7 
63% 

4 0 

# Alexander Technique  6 3.8% 2.3 27.3 4 
66% 

1 1 

Other - Pilates  2 1.2% 2.0 45.0 1 
50% 

1 0 

Feldenkrais  4 2.5% 1.4 37.5 2 
50% 

2 0 

General Exercise  
 

17 10.7% 4.3 
 

56.0 
 

8 
47% 

7 
 

2 

General Exercise - 

Swimming 

2 1.2% 3.0 7.6 1 
50% 

1 0 

Diet  14 8.8% n/a n/a 7 
50% 

7 0 

Special Sports 
Physiotherapy Exercises  

1 .6% 1.5 15.0 0 
0% 

1 
 

0 

Not reporting 
 

56 35.0%      

. # 3 (3) participants reported doing Alexander Technique as part of their practice routine 
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Table 4.5.1.3:  Self-medication and prescribed medication sought for PRMD including frequency, 
session length and duration over time, with level of perceived success of the therapy 

Therapy 
 
 

Alternative therapy 
N=34/160 

some report more than one Nu
mb

er
 of

 tim
es

 
pe

r w
k (

we
ek

s) 

Le
ng

th 
of 

se
ss

ion
 (m

ins
) 

Nu
mb

er
 co

n-
su

me
d p

er
 w

k 

Da
ys

 pe
r w

k 
co

ns
um

ed
 

Pe
rio

d o
f tr

ea
t 

me
nt 

(in
 w

ks
) 

Ve
ry 

Su
cc

es
sfu

l 

Mo
de

ra
tel

y 
Su

cc
es

sfu
l 

Un
-su

cc
es

sfu
l 

Alcohol n=10 
Alcohol as required n=8 

nr 
n/a 

nr nr 3.33  3 2  

Tobacco n=9 
Tobacco as required n=9 

nr 
n/a 

nr 55.9 n/a     

Pharmaceuticals n=34 
Painkillers n=25 
Anti-inflammatories n=2 
Painkillers as required n=34 
Anti-inflammatories as reqd 
n=11 

7 
4 

n/a 
n/a 

   ongoing 9 15 1 

Pharmaceuticals n=3 
Marijuana, Amphetamines, 
and Narcotics  

6 nr nr  5.6 
ongoing 

2  
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A4.6 Questions 26; 28; 69      Student additional comments to the questionnaire  
 
Some students offered comments to open-ended questions at the points provided.  Some 

of these comments follow.  These responses have been categorised to follow common 

themes relevant to each of the guiding research questions. 

Table A4.6.1:  Themes arising from student further comments in response to the student 
questionnaire  
A4.6.1.1  
Teacher Demands 
Practice Duration 
Practice Frequency 
Practice Intensity 
Practice Breaks 
Practice Technical 
content 

S8 My work is currently in soul/funk with heavy playing including 
glissandos and strobes   
S8 All injuries are chronic and completely related to level of 
practice.  If practice increases, so does intensity of injury.  All are 
manageable.   
S10 Generally 40 min blocks i.e. first -technical & patterns -
voicings/comping -pieces  
S14 Begin with technical work.  Go on to play performance 
pieces which are needed for upcoming performances.   
S17 Generally practice scales very rarely. Spend time focusing 
on improvising over songs and playing transcriptions.  
S26 Heavy playing due to repertoire demands of the genre I am 
currently playing in  
S38 Heavy attack is because of the emphasis on soul/funk 
numbers currently in my repertoire   
S57 Currently playing more soul/funk and glissandos/strobes 
than usual due to performance schedule   
S92 A lot of heavy attack and playing due to funk and soul 
emphasis    

A4.6.1.2 
Performance Duration 
Performance Frequency 
Performance Intensity 

S9 Sometimes with performance, the gigs are all in a row, i.e. 
weekend and so the intensity of performance aspects are magnified 
S43 Practice for performance and performance volume and 
attack vary 

A4.6.1.3 
Personal experience of 
pain or injury 
Pain or Injury due to 
practice 
Pain or injury due to 
performance 
Student or Teacher 
Symptoms 

S4 I struggle to practice efficiently or effectively due to hand/wrist 
injuries in both hands 
S36 Practice is hard as no treatment has been able to give me any 
real relief from hand/wrist symptoms   
S43 {Injury occurs} Only after playing for long time 
S53 I find it difficult to stick to a regular practice schedule because 
of swelling/ inflammation of hands/fingers 
S70 There is no more I can do to ensure a more regular practice 
schedule due to wrist/hand issues   

A4.6.1.4  
Body part of pain or injury 

S19 Unfortunately most of the music I play demands a heavy 
touch, I am regularly straining/fatiguing my hands.  Still, I monitor the 
level of fatigue and reduce my practice when necessary. 
S21 My practice schedule is seriously impaired by my wrist and 
hand problems   
S101 I continue to suffer from hand and wrist and occasionally 
forearm problems which impede practice  

A4.6.1.5  S8 My hand injuries are directly related to the length of time I 
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Student comments are of special interest because they indicate areas students consider 

important, often beyond the limits of the questionnaire.  For example the many 

comments about repertoire demands is significant because a greater number of students 

raise this topic than any other.  Other than that, the student comment reinforces the 

inclusion of the guiding research question which seeks to discover the key factors 

contributing to a breakdown in performer's health among jazz pianists.  Clearly the 

primary factors are pain and injury due to practice/performance, otherwise known as 

PRMD. 

 
  

PRMD Cause 
 

spend practising and the tension in my hands while practising.   
S8 My foot injury is related to poor technique.  I am using an 
organ pedal which requires certain controlled motion of the right foot.  
I am regularly tense when I try to finely control that movement.  
Unfortunately this tension has drastically impacted on my wellness.  I 
will endeavour to fix this issue over the coming months 
S8 Personal perfectionism and peer pressure make me feel the 
need to be "good" quickly 
S12 Performances that are longer than 2 hours often give me back 
pain due to sitting incorrectly in the same position for too long.  
However when I sit correctly this is often uncomfortable due to the 
nature of the way I perform   
S14 My back and shoulder injury did not occur from playing music.  
It occurred from having worked at Woolworths and the lower back 
has been injured most of my life. 

A4.6.1.6  
Diagnosis of pain or injury 

S4 Ganglion between wrist bones 
Reason not satisfied with diagnosis  
S4 Because the problem still occurs   
S10 Still eliminating how pain is derived   

A4.6.1.7 
Therapy to prevent pain 
or injury 

S9 I'm eternally grateful to the "conservatorium" 1985-88 (as a 
student) for providing a semester of one on one Alexander 
Technique sessions which I believe has enabled me to perform 
mostly pain free over the previous two decades.  I would love to see 
a similar initiative for all students to access currently.   

A4.6.1.8 
Therapy to treat pain or 
injury 
Alternative therapy for 
pain and injury 

S4 Painkillers before performances if pain unbearable (anti-
inflammatories)  
S8 4 times a year a course of anti-inflammatories for one week 
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Appendix 5 

 

A5. Tables relating to the Data Analysis of the Teacher Questionnaire 
 

 
Table A5.1:  Teacher state of residence 

 
N-54 

State of residence 

 
Number of teachers 

from each state 
out of 54 

 
% 

of whole group 

Australian Capital Territory 
 

1 1.8% 

Maine 
 

1 1.8% 

Maryland 
 

1 1.8% 

Massachusetts 
 

2 3.7% 

New Jersey  
 

3 5.6% 

New South Wales 
 

10 18.6% 

New York State  
 

9 16.7% 

Northern Territory 
 

1 1.8% 

Pennsylvania 
 

1 1.8% 

Queensland 
 

5 9.3% 

South Australia 
 

4 7.5% 

Tasmania 
 

1 1.8% 

Texas 
 

1 1.8% 

Victoria 
 

8 14.9% 

Western Australia 
 

6 11.1% 

Totals 
 

54 100% 
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Table A5.1.1:  Teacher expectation of students to continue to practice/perform through pain  
 Practice Performance 

  Number % Number % 

LO
W

 P
AI

N 
1-2 minutes 3 5.5%   
3-5 minutes     
5-10 minutes   2 3.7% 
10+minutes (to 
end) 

    

ME
DI

UM
 

PA
IN

 

1-2 minutes     
3-5 minutes   1  1.8% 
5-10 minutes   2 3.7% 
10+minutes (to 
end) 

    

HI
GH

 P
AI

N 

1-2 minutes     
3-5 minutes   1 1.8% 
5-10 minutes   1 1.8% 
10+minutes (to 
end) 

  1 1.8% 

 
 
Table A5.1.2:  Symptoms associated with music practice/performance and rankings assigned to 
each symptom by Teachers 

Symptoms 
& Rankings 

Teacher N=54 
Number and 
percentages of 

Teachers reporting 
experience of 

students with this 
symptom 

 N  % 

Teachers' overall ranking of this 
symptom (not all teachers ranked 

every symptom) 

Mean 
Ranking 

of 
Sympto

m 

Chronic Pain 
 2 3.7% 1,4,9,10,11,15 8.3 

Aching 
Spasms 

 
3 5.6% 2,3,3,8,9,9,13 6.3 

Weakness 
 1 1.8% 1,2,5,8.9 5.0 

Fatigue 
 3 5.6% 1,1,1,2,6,6,8 3.5 

Tenderness 
 8 14.8% 1,1,1,1,1,2,2,2,4,6,7 2.5 

Swelling 
 1 1.8% 3,10,11,11,12 9.4 

Inflammation 
 3 5.6% 2,2,4,12,13,13,14 8.5 

Soreness 
 13 24.1% 1,1,1,1,1,1,1,1,1,1,2,2,2,2,3,4,6 1.8 

Tingling 
 5 9.3% 2,2,2,3,4,5,7,7,9 4.5 

Tightness 
 2 3.7% 3,3,5,7,8,9,13 8.0 
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Stiffness 
 8 14.8% 2,2,2,2,2,2,3,3,3,3,4,10,12 3.8 

Rigidity 
 2 3.7% 4,5,5,7,8 5.8 

Numbness 
 1 1.8% 6,11,12,12,13 10.8 

Loss of finger 
 coordination 
 

1 1.8% 14,14,14,14 14.0 

Tremors 
 1 1.8% 11,15,15,15,15 13.0 

 

Table A5.1.3:  Body part associated with music practice/performance pain and injury and 
rankings assigned to each by Teachers 
Body Part N=54 

Teachers reporting of their 
experience of cases of injury of 
this body part 
 N  % 

Teacher ranking of their 
experience of highest to 
lowest occurrence of injury of 
this body part indicates 
spread  

Mean 
ranking of 
body part 
suffering 
injury 

Shoulder 
 9  16.6% 1,1,1,1,1,1,1,1,3,3,3,4 1.7 

Neck  
 6  11.1% 1,1,2,2,2,3,3,4,4,5 2.7 

Wrist 
 14 25.9% 1,1,1,1,1,1,1, 2,2,3,5,6 

2,2,3,5 2.4 

Middle Back 
 2  3.7% 5,6,6,8,9 6.8 

Lower Back 
 3  5.6% 2,3,3,4,5 7,7,8,9 4.4 

Forearm 
 12  22.2% 1,2,2,2,2,3,3,3,3,4,4,4,6,6,9 3.6 

Elbow 
 7  13.0% 2,2,2,3,3,5,5.5,5,6,7 4.1 

Biceps 
 1  1.8% 10,10,10,11,11 10.4 

Triceps 
 1  1.8% 9,10,10,11,11 10.2 

Hands 
 6  11.1% 1,2,4,6,6,7,8,8 5.2 

Fingers 
 7  13.0% 1,3,4,5,7,8,9 5.3 

Other 
(Thumb) 
 

2 3.6% 6,12,12,12,12 10.8 
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Table A5.1.4:  Teacher report of extent of student debilitation and level of disability 
Extent of debilitation 
Teacher N=54 
Student N=628 

Mean 
number & 
group % of 
students 

Mean % of 
teacher 
group 

reporting 
1=Disabling - making it impossible to continue playing 
 

2 
 

0.3% 3.7% 
 

2=Severe - able to play but restricted in time spent and type 
of playing 

6 0.9% 11.1% 
 

3=Moderate -able to play as usual but with a great degree of 
discomfort 

9 1.4%   16.7% 
 

4=Slight - able to play normally with occasional mild 
discomfort 

13 2.0% 24.1% 
 

 
 
Level 1 = Beginner pianist with no performance experience  
Level 2 = Intermediate pianist with occasional performance schedule 
Level 3 = Advanced pianist with a regular performance schedule 
 
Table A5.3.1:  Percentage of students taught at Levels 1.2.3 with mean practice/performance 
time expectations by teachers 

Student 
Level 
and 

number 

Percentages 
of students at 

each level 

Practice  
Expected  

mean number of days 
 times mean daily hr 

Performance 
Expected mean 

number of practice 
events times mean 

hours per week  

Extra Performance 
Estimated mean 

number of performance 
events times mean 

hours per week  
Level 1 
n=287 

48.9%  5.0 x 0.75 = 3.5hrs  
 

No performance 
expected 

No extra performance 
estimated 

Level 2 
n=255 

38.2% 6.0 x 1.0= 5.8hrs  
 

2.0 x 2.0= 4.0hrs 
 

1.5 x 2.5= 3.75hrs 
 

Level 3 
n=86 

12.9% 6.0 x 1.5= 9.0hrs  
 

2.0 x 2.5= 5.0hrs 
 

2.0 x 2.5= 5.0hrs 
 

n= 
628 

 
100.00%  
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Table A5.3.2.1:  Teacher estimate of mean percentage of practice time spent at each 
level of intensity by each level of student 
N=54 L1 

n=187 
L2  

n=255 
L3  

n=86 
Prac Speed - Low 
 

50.4% 39.9%  34.0%  

Prac Speed - Med 
 

39.9% 43.5% 40.7%  

Prac Speed - High 
 

17.5% 22.5%2  27.6% 

 
Prac Volume - Low 
 

32.9% 35.3% 36.7% 

Prac Volume - Med 
 

48.5% 36.1% 34.5% 

Prac Volume - High 
 

25.3% 28.6% 28.6% 

 
Prac Attack - Light 
 

29.9% 33.1% 32.7% 

Prac Attack - Med 
 

37.7% 40.4% 41.1% 

Prac Attack - Heavy 
 

32.2% 26.3% 26.1% 
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Table A5.3.2.2:  Teacher estimate of mean percentage of performance time 
spent at each level of intensity by each student 

Time 
spent High Speed High Volume Heavy Attack 

 
% of time N=45 % N=47 % N=48 % 
5% 
 1 2.2%     
10% 
 7 15.7% 2 4.3% 2 4.2% 
15% 
 2 4.4% 5 10.6% 4 8.3% 
20% 
 6 13.2% 7 14.8% 10 20.8% 
25% 
 13 28.8% 3 6.3% 9 18.7% 
30% 
   2 4.3% 6 12.6% 
33% 
 14 31.3% 18 38.3% 10 20.8% 
35% 
   2 4.3% 2 4.2% 
40% 
 1 2.2% 6 12.8%   
50% 
 1 2.2% 2 4.3% 4 8.3% 
90% 
   1  1 2.1% 

 
Totals 45 100% 47 100% 48 100% 
 

 

Table A5.3.3:  Mean and standard deviation of the various pieces in student repertoire 
 
Repertoire Level 1 

 
Level 2 Level 3 

 Mean 
 

SD Mean SD Mean SD 

Ballad 
 

1.0 .40 1.5 .66 1.9 .81 

Slow Swing 
 

1.0 .18 1.0 .17 2.0 .71 

Medium Swing 
 

1.0 59 1.0 .46 2.0 .43 

Medium Fast Swing 
 

1.0 .25 1.0 .25 2.0 .32 

Fast Swing 
 

1.0 0 1.0 .19 2.0 .50 

Very Fast Swing 
 

0 0 1.0 .15 2.0 .45 

Bossanova 
 

1.0 0 1.0 .60 2.0 .58 
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Samba 
 

1.0 0 1.0 .23 2.0 .38 

Salsa (Montuno) 
 

1.0 0 1.0 0 2.0 .37 

Afro Cuban 
 

1.0 0 1.0 .38 2.0 .24 

Latin Funk 
 

0 0 1.0 .50 1.0 .25 

Rock Funk 
 

1.0  0 1.0 0 1.0 .33 

Jazz Funk 
 

0 0 1.0 0 1.0 .25 

Fusion 
 

1.0 0 1.0 0 1.0 .26 

Odd Time Signature 
 

0 0 1.0 .16 1.0 .42 

Free Improvisation 
 

1.0 0 1.0 0 1.0 .25 

Classical Pop 
 

1.0 0 1.0 0 0 0 

Rock 
 

1.0 .28 2.0 .28 1.0 0 

Classical 
 

1.0 0 0 0 0 0 

 

Table A5.3.4:  Away-from-the-keyboard expectations of teachers 
N=54 
 

0% 5% 10% 20% 50% 100% 

Exploring melodic, harmonic, and other 
alternatives 

9.3% 31.5% 31.5% 27.8%   

Analysis of origins, comparisons and 
relevant literature 

 14.8% 40.7% 37.0% 5.6% 1.9% 

Reflecting on mood created with your 
interpretation/improvisations 

3.7% 27.8% 29.6% 31.5% 5.6% 1.9% 

Other ways to approach music including 
problem solving 

13.0% 27.8% 29.6% 20.4% 9.3%  
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Table A5.3.5.1:  Type of warm-up exercises used by students at the piano prior to practice/ 
performance and the duration of each warm-up session. 

Type of Warm-up Exercise at the piano 
practice and performance 

N=54 
n= % 

Mean 
minutes 

per 
session 

Std 
Deviation 

Warm-up Exercises at piano - Practice -  
Scales  

46 85.1% 5.8 4.27 

Warm-up Exercises at piano - Practice -  
Arpeggios 

42 77.7% 4.2 2.03 

Warm-up Exercises at piano - Practice -  
Hanon  

23 42.5% 3.6 1.43 

Warm-up Exercises at piano - Practice -  
Playing repertoire  

32 59.2% 4.9 2.65 

Warm-up Exercises at piano - Practice -  
Improvising  

32 59.2% 5.2 2.82 

Warm-up Exercises at piano - Practice -  
Other - Staccato 

1 1.8% 5.0 .00 

Warm-up Exercises at piano - Practice -  
Other - Liszt 

5 9.3% 5.6 3.05 

 
Warm-up Exercises at piano - Performance -  
Scales 

31 57.3% 5.5 3.66 

Warm-up Exercises at piano - Performance -  
Arpeggios  

27 50.0% 4.0 1.65 

Warm-up Exercises at piano - Performance -  
Hanon  

18 33.3% 3.6 1.33 

Warm-up Exercises at piano - Performance -  
Playing repertoire  

28 51.8% 4.8 2.67 

Warm-up Exercises at piano - Performance - 
Improvising  

32 59.2% 4.8 2.27 

Warm-up Exercises at piano - Performance -  
Other - Thirds with wrist staccato 

1 1.8% 5.0 .00 
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Table A5.3.5.2: Warm-up exercise away from piano, body part involved and duration of each 
session 

Body part involved in Warm-up exercise away 
from the piano  

N=54 
n= % 

Mean 
minutes 

per 
session 

Std 
Deviation 

Warm-up Exercises away from piano - 
Practice - Shoulder 

6 11.1% 1.1 .40 

Warm-up Exercises away from piano - 
Practice - Neck  

5 9.3% 1.2 .44 

Warm-up Exercises away from piano - 
Practice - Wrist  

6 11.1% 1.5 .54 

Warm-up Exercises away from piano - 
Practice - Middle Back  

8 14.9% 1.8 1.35 

Warm-up Exercises away from piano - 
Practice - Lower Back 

7 12.9% 2.0 1.41 

Warm-up Exercises away from piano - 
Practice - Forearm 

9 16.7% 1.8 1.32 

Warm-up Exercises away from piano - 
Practice - Elbow  

2 3.7% 1.0 .00 

Warm-up Exercises away from piano - 
Practice - Bicep 

1 1.8% 1.0 .00 

Warm-up Exercises away from piano - 
Practice - Tricep  

1 1.8% 1.0 .00 

Warm-up Exercises away from piano - 
Practice - Hands  

6 11.1% 1.3 .51 

Warm-up Exercises away from piano - 
Practice - Fingers 

8 14.9% 1.6 .74 

 
Warm-up Exercises away from piano - 
Performance - Shoulder  

4 7.5% 1.2 .50 

Warm-up Exercises away from piano - 
Performance - Neck  

3 5.6% 1.0 .00 

Warm-up Exercises away from piano - 
Performance - Wrist  

7 12.9% 1.5 .53 

Warm-up Exercises away from piano - 
Performance - Middle  

7 12.9% 2.0 1.41 

Warm-up Exercises away from piano - 
Performance - Lower Back  

7 12.9% 2.0 1.41 

Warm-up Exercises away from piano - 
Performance - Forearm 

5 9.3% 2.2 1.64 

Warm-up Exercises away from piano - 
Performance - Elbow  

2 3.7% 1.0 .00 

Warm-up Exercises away from piano - 
Performance - Bicep  

1 1.8% 1.0 .00 

Warm-up Exercises away from piano - 
Performance - Tricep 

5 9.3% 1.9 .68 

Warm-up Exercises away from piano - 
Performance - Hands  

5 9.3% 1.2 .44 

Warm-up Exercises away from piano - 
Performance - Fingers  

7 12.9% 1.7 .95 
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Table A5.3.5.3:  Type of cool-down exercises used by students at the piano prior to practice/ 
performance and the duration of each cool-down session. 

Type of cool-down activity at the piano 
practice and performance 

N=54 

n % Mean 
minutes  

per 
session 

Std 
Deviation 

Cool-down Exercises at piano - Practice -  
Scales  

4 7.5% 3.0 .81 

Cool-down Exercises at piano - Practice -  
Arpeggios  

4 7.5% 2.5 .57 

Cool-down Exercises at piano - Practice -  
Hanon  

1 1.8% 2.0 .00 

Cool-down Exercises at piano - Practice -  
Playing repertoire  

4 7.5% 2.5 .57 

Cool-down Exercises at piano - Practice -  
Improvising  

4 7.5% 3.0 .81 

 
Cool-down Exercises at piano - Performance - 
Scales  

3 5.6% 3.0 1.00 

Cool-down Exercises at piano - Performance - 
Arpeggios 

3 5.6% 2.3 .57 

Cool-down Exercises at piano - Performance 
- Hanon  

1 1.8% 2.0 .00 

Cool-down Exercises at piano - Performance - 
Playing repertoire  

3 5.6% 2.3 .57 

Cool-down Exercises at piano - Performance - 
Improvising 

4 7.5% 3.0 .81 

Cool-down Exercises at piano - Performance - 
Other  

1 1.8% 3.0 .00 
 
Table A5.3.5.4: Cool-down exercise away from piano, body part involved and duration of each 
session 

Body part involved in Cool-down exercise 
away from the piano  

N=54 
n= % 

Mean 
minutes 

per 
session 

Std 
Deviation 

Cool-down Exercises away from piano - 
Practice - Neck  

1 1.8% 2.0 .00 

Cool-down Exercises away from piano - 
Practice - Wrist  

2 3.7% 2.0 .00 

Cool-down Exercises away from piano - 
Practice - Middle Back  

2 3.7% 2.0 .00 

Cool-down Exercises away from piano - 
Practice - Lower Back  

2 3.7% 2.0 .00 

Cool-down Exercises away from piano - 
Practice - Hands 

1 1.8% 2.0 .00 

Cool-down Exercises away from piano - 
Practice - Fingers  

1 1.8% 2.0 .00 

 
Cool-down Exercises away from piano - 
Performance - Wrist  

1 1.8% 2.0 .00 
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Cool-down Exercises away from piano - 
Performance - Middle Back  

1 1.8% 2.0 .00 

Cool-down Exercises away from piano - 
Performance - Lower Back 

1 1.8% 2.0 .00 

Cool-down Exercises away from piano - 
Performance - Other 

3 5.6% 1.5 .52 

 
 
Table A5.3.5.5:  Type of Warm-up/Cool-down exercises away from the piano and body part 
involved 

Type of Warm-up/Cool-down exercise away 
from the piano and body part involved 

N=54 
n= % 

Mean 
minutes 

per 
session 

Std 
Deviation 

Warm-up/Cool-down - Type of Motion  
(Shoulder) - Circular motion - rotation 

6 11.1% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Shoulder) - Stretching Up 

3 5.6% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Shoulder) - Lift and drop 

2 3.7% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Neck) - Head rotations 

4 7.5% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Neck) - Stretching 

3 5.6% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Neck) - Side to side - no motion chin level 

5 9.3% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Wrist) - Rotations 

4 7.5% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Wrist) - Stretching 

5 9.3% 1.0 .00 

Warm-up/Cool-down - Type of Motion  (Middle 
Back) - Side Stretching  

3 5.6% 1.0 .00 

Warm-up/Cool-down - Type of Motion  (Middle 
Back) - Stretching Up 

7 12.9% 1.0 .00 

Warm-up/Cool-down - Type of Motion  (Middle 
Back) - Lie on floor, pull knees up  

1 1.8% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Lower Back) - Stretching to touch toes 

6 11.1% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Lower Back) - Lie on floor, pull knees up 

2 3.7% 1.0 .00 

Warm-up/Cool-down - Type of Motion 
(Forearm) - Shake and ensure relaxed 

1 1.8% 1.0 .00 

Warm-up/Cool-down - Type of Motion 
(Forearm) - Stretching in and out 

5 9.3% 1.0 .00 

Warm-up/Cool-down - Type of Motion 
(Forearm) - Rotation from elbow 

2 3.7% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Elbow) - Stretching in and out 

3 5.6% 1.0 .00 

Warm-up/Cool-down - Type of Motion  (Bicep) 
- Stretching  

1 1.8% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Tricep) - Stretching  

1 1.8% 1.0 .00 



366 

Graham Wood 2011 PRMD and Jazz Pianists    

Warm-up/Cool-down - Type of Motion   
(Hand) - Gentle stretch 

7 12.9% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Hand) -Making fist motions 

2 3.7% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Hand) - Shake, make malleable 

2 3.7% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
\(Hand) - Massage 

2 3.7% 1.0 .00 

Warm-up/Cool-down - Type of Motion   
(Hand) - Clench, release 

5 9.3% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Fingers) - Stretch using pressure on surface 

1 1.8% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Fingers) - Stretching 

6 11.1% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Fingers) - Shake, make malleable 

1 1.8% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Fingers) - Massage 

3 5.6% 1.0 .00 

Warm-up/Cool-down - Type of Motion  
(Fingers) - Rotate fingers from 3rd knuckle 

1 1.8% 1.0 .00 

 

  



367 

Graham Wood 2011 PRMD and Jazz Pianists    

Table A5.4.1:  Teacher self reported percentage of ability level on specified topics N=54 
Topic Knowledgeable Vague Idea No Idea at all 

Musculo-skeletal anatomy 
 22.0% 49.2% 28.8%  
Anatomy of the upper body 
 36.2% 48.3% 15.5%  
Exercises for the upper body 
 32.8% 60.6% 6.6% 
Biomechanical function for piano 
players 
 38.1% 30.1% 31.8% 
Ergonomics 
 42.4% 42.4% 15.2% 
Ergonomic Posture 
 39.3% 45.9% 14.8% 
Dorsi Deviation of the Wrist 
 15.2% 42.4% 42.4% 
Flexor Deviation of the Wrist 
 15.2% 42.4% 42.4% 
Hyperextension of the fingers  
 21.3% 52.4% 26.3% 
Hyper adduction of the fingers  
 21.3% 52.4% 26.3% 
Cognitive rehearsal  
 28.8% 62.8% 8.4% 
Mental performance preparation 
 40.9% 47.6% 11.5% 
Developmental stages of pianistic 
growth 
 27.5% 48.9% 23.6% 
Developmental stages of physical 
growth 
 32.3% 39.6% 28.1% 
Developmental stages of musical 
growth 
 37.1% 40.4% 22.5% 
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Table A5.4.3:  Frequency of advice given with regard to posture modification 
Seating distance from piano 
 6 
Placement effect 
 3 
Even weight distribution 
 12 
Straight back 
 10 
Inclined slightly forward 
 4 
Wrists relaxed 
 7 
Wrists not too high 
 7 
Wrists not leaning on piano edge 
 5 
Elbows higher than hands 
 3 
Hands in position of holding an orange (curved fingers) 
 5 
Shoulders relaxed (and neck muscles) 
 12 
Feet apart and flat on the floor 
 5 
Raise stool so that tip of elbow is a little higher (1-2cm) than keytops 
 2 
Sit far enough away so that elbows can clear midriff 
 7 
Sit on edge of stool so legs are unsupported 
 3 
Drop shoulders and lengthen back of neck 
 5 
Sit upright and relaxed 
 12 
Sit in a commanding position of the keyboard 
 5 
Natural straight posture 
 11 
Forward on piano stool 
 5 
Reference to Alexander Technique 
 12 
Concepts of balance 
 7 
Relaxation 
 5 
Bench height so that forearms are parallel to the floor 
 3 
Centered on the pelvic bones on the bench 
 2 
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Think up - back muscles should not be engaged to hold torso upright 
 2 
Reference to Taubman 
 6 

  
Table A5.4.4:  Teacher perception of student reasons to Increase frequency, duration and 
intensity of practice  

 
Reasons 

N=54 
Teachers 
ranking of 
reasons 

% 
Mean Rank 

Personal Perfectionism 
 

36 66.6% 2.7 

Time Pressure 
 

30 55.5% 2.7 

Peer Pressure 
 

27 50.0% 3.6 

Teacher Pressure 
 

41 75.9% 2.5 

Workload 
 

41 75.9% 4.2 

Job Insecurity 
 

11 20.37% 5.0 

Psychological Stress (not 
specified) 

22 40.7% 4.4 

Exam Prep 
 

2 3.7% 6.7 

  
Table A5.5.1:  Teacher recommendation of health professionals to students 
N=54  
Health Professional 
recommended 
n=8 

Number of instances 
teacher recommended 

health professional 

% 

General Practitioner 
 

1 1.8% 

Physiotherapist 
 

2 3.7% 

Chiropractor 
 

1 1.8% 

Occupational Therapist 
 

1 1.8% 

Acupuncturist 
 

1 1.8% 

Cognitive Behaviour Therapy 
from a psychologist/counsellor 

2 3.7% 
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Table A5.5.2:  Teacher report alternative therapy advice to students regarding PRMD 
Therapy recommended 
 

Number of instances 
teacher recommended 

alternative therapy 

% 

Yoga 
 

2 3.7% 

Meditation 
 

8 14.8% 

Alexander Technique 
 

8 14.8% 

Pilates 
 

4 7.4% 

Feldenkrais 
 

0 0 

General Exercise 
 Walking 
 Swimming 

10 
1 
1 

18.5% 
1.8% 
1.8% 

Diet 
 

3 5.6% 

Other  - Breathing exercises 
 - Mental Imagery 
 - Sports Psychology 
 - Massage 
 - Relaxation Technique 
 - Taubman Technique 

3 
2 
1 
1 
1 
4 

5.6% 
3.7% 
1.8% 
1.8% 
1.8% 
7.4% 

 

Table A5.6.1:  Teacher responses to questions regarding their teaching practices N=54 
Teaching practice Number 

of 
teachers 
reporting 

Yes No 

Follow a schedule of building up physical 
stamina over time to prepare students for 
demanding repertoire 

54 48.6% 51.4% 

Take steps to prepare students for the 
potentially negative effects of Examinations, 
Competitions, Auditions, Concert 

53 
 

95.8% 4.2%  
 

Willingness to change the specified fingering 
if it does not suit a student's hand 

44 97.2% 2.8% 

Use of teaching strategies/resources with 
students such as video 

4 8.3% 91.7% 

Use of teaching strategies/resources with 
students such as self analysis 

51 94.4% 5.6% 

Use of teaching strategies/resources with 
students such as peer teaching 

2 4.2% 95.8% 

Willingness to take into account the personal 
strengths and limitations of students when 
setting repertoire 

54 
 

81.9% 18.1% 
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Table A5.6.2:  Teacher tutors to address negative effects of external factors - Yes/No 
 

N=54 
Teacher tutors regarding remedies for 

external factors 
 

 
Number 

of teachers in each category 
out of 54 

 
% 

of whole group 

Yes 
 

47 87.0% 

No 
 

8 13.0% 

Total 
 

54 100.0% 
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Table A5.6:3  Teacher tendency to teach/discuss specified topics N=54 
Topic N % answering Yes  

Pacing (e.g. 20 mins on rhythm/fingering, 20 mins on 
dynamics/articulation) 

20 37.0% 

Taking breaks (e.g. each 20 mins and not practicing 
straight through) 

26 48.1% 

Conserving energy and muscle strength (e.g. leave 
strong dynamics to performance) 

14 25.9% 

Self-awareness techniques for injury (knowing the 
potential and avoiding it) 

34 62.9% 

Self-awareness techniques for psychological problems 
 

23 42.6% 

Relaxation as a means of relieving stress 
 

45 83.3% 

Massage as a means of relieving stress 
 

14 25.9% 

Exercise on a regular basis to prevent overuse injury 
(athletes of the upper body) 

28 51.8% 

Alignment with keyboard to prevent ulnar deviation and 
forearm strain 

28 51.8% 

Balance to avoid injury due to poor posture 
 

32 59.2% 

Breathing properly in practice as well as performance to 
relieve stress 

17 31.4% 

Sensible diet for injury/symptom prevention 
 

14 25.9% 

Sensible sleep habits for injury/symptom prevention 
 

14 25.9% 

Effect of Body movements on tone quality 
 

43 79.6% 

Effect of Feelings on tone quality 
 

23 42.5% 

Effect of Thought patterns on tone quality 
 

18 33.3% 

Effect of Touch sensations on tone quality 
 

3 5.6% 

Effect of Kinaesthetic sensations  on tone quality 
 

5 9.2% 
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Appendix 6 
 
 
6.   Case Study data analysis 
 
 
Table A6  Percentages of topic coverage by Case Study participants 
 Topic Case 

S1 
Case 
T2 

Case 
S3 

Case 
T4 

Case 
S5 

Case 
T6 

A6.1 Q1a Teacher Demands 
 

3.15%   4.22%   

A6.2 Q1b Practice Duration 
 

1.94% 4.36% 5.81% 2.14% 1.44% 7.21% 

A6.3 Q1c Practice Frequency 
 

1.54% 10.01%  0.13% 0.20%  

A6.4 Q1d Practice Intensity 
 

5.00% 10.25% 2.78% 4.69% 1.36%  

A6.5 Q1e Practice Breaks 
 

2.07% 3.85% 1.84% 3.12% 0.48%  

A6.6 Q2a Practice Technical 
content 

2.90% 11.10% 8.90% 13.25% 0.84%  

A6.7 Q2b Practice Warm-up 
 

3.53% 4.99% 0.88% 0.67% 0.86% 17.30% 

A6.8 Q2c Practice Cool-down 
 

0.21%      

A6.9 Q3b Performance 
Duration 

1.14% 0.87% 0.78%  0.39%  

A6.10 Q3a Performance 
Frequency 

1.00% 2.83% 2.74% 4.02% 0.39% 0.74% 

A6.11 Q3c Performance Intensity 
 

1.58% 1.77% 1.57% 4.39% 3.96% 0.42% 

A6.12 Q3d Performance Warm-
up 

3.16% 4.24% 1.65%   6.45% 

A6.13 Q3e Performance Cool-
down 

0.24%      

A6.14 Q4a Personal experience 
of pain or injury 

4.87%  22.72% 27.01% 27.28%  

A6.15 Q4b Pain or Injury due to 
practice 

0.95% 0.29%    0.72% 

A6.16 Q4c Pain or injury due to 
performance 

0.86% 1.55%     

A6.17 Q4d Body part of pain or 
injury 

0.59% 0.24%  0.10% 0.64% 1.49% 

A6.18 Q5 Pedagogy to prevent 
pain and injury 

 6.23% 6.19% 7.79% 21.27% 26.85% 

A6.19 Q6a PRMD prevalence 
 

0.37%  3.54%   6.47% 

A6.20 Q6b PRMD Cause 
 

5.13% 2.63% 12.66% 0.77%  9.45% 

A6.21 Q7a Discuss PRMD with 
teacher 

1.57% 1.28%  0.15% 2.86% 0.02% 

A6.22 Q8a Health Professional 0.86% 1.58%  0.02%  0.76% 
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role in pain and injury 
A6.23 Q8b Student or Teacher 

Symptoms 
2.38%      

A6.24 Q8c Diagnosis of pain or 
injury 

2.83%  5.68% 0.93% 2.65%  

A6.25 Q8d Therapy to prevent 
pain or injury 

 6.71%  2.40% % 4.84% 

A6.26 Q8e Therapy to treat pain 
or injury 

0.86%  0.93% 8.47% 8.31%  

A6.27 Q8f Alternative therapy for 
pain and injury 

3.47%   8.29% %  

A6.28 Q9a Beliefs & Attitudes to 
student pain and injury 

7.00% 15.34%  8.55% 9.48% 8.06% 

A6.29 Q9b Knowledge sources 
of PRMD 

7.18%    1.74%  

A6.30 Q9c Changes due to 
increased awareness 

5.45%      

A6.31 Q9d Comments  
 

2.37%  0.92% 3.22% 5.46% 6.43% 

 
A6  Coded Themes 
Where S=Student and T=Teacher, Students and Teachers can be differentiated as 
follows: 
 
S1 
T2 
S3 
T4 
S5 
T6 
 
A6.1  Teacher Demands – teacher vs. student perception 
 
This theme refers to the demands the teacher placed on the students and the origins of 

these. 

1. Tell us about to your lessons with your jazz piano teacher in relation to the 
demands placed on you with respect to duration, frequency and intensity of your 
practice schedule? 
1. Tell us about to your lessons with your jazz piano students in relation to the 
demands you place on them with respect to duration, frequency and intensity of their 
practice schedule? 
 
 
<Internals\Case Study S1> - § 1 reference coded  [3.15% Coverage] 
 
Reference 1 - 3.15% Coverage 
 

Oh no, no. no, nothing like that. I think it was mainly coming from me, the urge 
to practice. When you were teaching me you were always and always telling me 
to keep a balance. I specifically remember you telling me to take a break after 
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one hour 15 minutes for at least 3 minutes- never to keep on going for 3 or 4 
hours. 

 
<Internals\Case Study T4> - § 1 reference coded  [4.22% Coverage] 
 
Reference 1 - 4.22% Coverage 
 

You know it's really a hard question. I don't really determine much about their 
practice schedule. The level that I teach at is fairly high. For example the full 
time job I have the course is only for Masters students. Everybody I am seeing is 
in their mid 20s or older. A lot of them have been playing for quite a long time. 
And the focus of my lesson is usually not on the technical aspects. I would say 
that what I'm thinking of is that they are going to be doing substantial practice 
because that's the amount of work that we are dealing with. 
My teaching leans more toward coaching in the sense that I'm fairly open to the 
students setting kinds of direction and most of what we do is we problem solve 
about the areas they are working on and ways they can be more effective as 
practisers. 

 
Somewhat surprisingly the teachers had rather mixed views about the demands they 

placed on their students. These ranged from beliefs such that a strict regime of daily to 

much looser ideas about the extent to which regular practice was necessary.  For those 

of the belief that regular practise was required to facilitate the development of strength 

and stamina, warm-up, and specific exercises to build these skills were reported. For 

example, one of the US teachers explained: 

 
At the other end of the spectrum, the teacher was reticent to set a regime: 
 

You know it's really a hard question. I don't really determine much about their 
practice schedule. The level that I teach at is fairly high. For example the full 
time job I have the course is only for Masters students. Everybody I am seeing is 
in their mid 20s or older. A lot of them have been playing for quite a long time. 
And the focus of my lesson is usually not on the technical aspects. I would say 
that what I'm thinking of is that they are going to be doing substantial practice 
because that's the amount of work that we are dealing with. 
My teaching leans more toward coaching in the sense that I'm fairly open to the 
students setting kinds of direction and most of what we do is we problem solve 
about the areas they are working on and ways they can be more effective as 
practisers. 

 

This view is interesting for it raises the issue of learner independence. The question is, 

of course, whether the students in general have sufficient skills at their disposal to 

practice effectively in terms of stamina building and injury prevention… 
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A6.2  Practice Duration 
Prompts: Tell us about the amount of time spent at each practice session. 
Prompts: Tell us about he amount of time recommended for each practice session. 
 
<Internals\Case Study S1> - § 2 references coded  [1.94% Coverage] 
 
Reference 1 - 1.04% Coverage 
 

I always try to keep a moderate - at least one hour and then a little bit of a break 
in terms of frequency. 

 
Reference 2 - 0.90% Coverage 
 

I think my average is probably about 3 hours a day every day. It does vary when 
you do gigs.  

 
<Internals\Case Study T2> - § 1 reference coded  [4.36% Coverage] 
 
Reference 1 - 4.36% Coverage 
 

Well what I'd say is the more the better and if you are incredibly wealthy and 
can afford 8 hours a day then fantastic but that's very few people so what I 
would say is that given the idea that consecutive and identical practice sessions 
are vital I'd say well  look at your busiest day in a 5 day period or a six day 
period - allow yourself a day off for rest and look at your busiest day and say 
what can I actually reasonably squeeze out on that day and if your busiest day is 
a Friday and you say maybe I can just manage 4 half hour sessions - a 2 hour 
accumulation, then I'd say construct your practice schedule according to that 2 
hours and then make that your core practice schedule which you duplicate on 
every day. On a day when you're feeling great and you've got all day and you 
want to do more, then do the core practice schedule first, then reward yourself 
with a coffee and come back and do all the extra stuff but always do the core 
practice schedule first then you've got that consecutive repetition. 

 
<Internals\Case Study S3> - § 1 reference coded  [5.81% Coverage] 
 
Reference 1 - 5.81% Coverage 
 

Well for me it is in terms actually of phases because with writing I do a lot of 
composing of classical pieces. If I'm engaged in that, I tend not to practice a lot 
while I'm writing. And then I tend to get these catch up phases. So anything 
from 6 or 7 hours a day when I'm on a practising roll.  And also if I could add to 
it and when I've experienced injury more is also burning repertoire, classical 
repertoire which I've done from time to time, just for musical purposes or 
actually sometimes for recording projects about 6 or 7 hours a day. 

 
<Internals\Case Study T4> - § 1 reference coded  [2.14% Coverage] 
 
Reference 1 - 2.14% Coverage 
 

I've never said that. We just deal with the material that they are working on. If I 
had somebody who had those kinds of issues I would say my expectation is that 
I'm expecting them to put in substantial practice which would mean at least 2 or 
3 hours a day and I have to say that hasn't really been discussed in detail. The 
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only times this kind of question comes up is when somebody does have an 
injury. 

 
<Internals\Case Study S5> - § 2 references coded  [1.44% Coverage] 
 
Reference 1 - 0.29% Coverage 
 

Practice sessions are one hour a day 
 
Reference 2 - 1.15% Coverage 
 

I have now been taught how to relax and do preparation away from the piano so 
that the time spent practising at the piano is greatly reduced. 

 
<Internals\Case Study T6> - § 1 reference coded  [7.21% Coverage] 
 
Reference 1 - 7.21% Coverage 
 

That can vary enormously...I've had students who practically did nothing else 
but practice and I've had others who've found it really difficult to apply 
themselves on a regular basis to practice.  I don't think there is any particular set 
formula for passing on to students regarding practice routine and duration. What 
I try and help them do is learn to formulate their practice routine themselves 
based on just plain common sense and it's a question of isolating the areas where 
they feel they need to apply the most work because there is not much point in 
practising over and over again things that you've really got under the hand.   
The obvious thing to me and hopefully to them is to work on material that they 
are having problems with. When I talk about material, I'm talking about 
technical practice, familiarising themselves with repertoire and when I talk about 
technical practice that involves a whole heap of things... 

 
 
A6.3  Practice Frequency 
Prompts: Tell us about the number of practice times per week. 
Prompts: Tell us about the number of practice times recommended per week. 
 
<Internals\Case Study S1> - § 2 references coded  [1.54% Coverage] 
 
Reference 1 - 1.44% Coverage 
 

Realistically I'd like to say that when I was at uni anyway it was at least 3 hours 
a day but these days again because we have gigs and what not.... 

 
Reference 2 - 0.10% Coverage 
 
Every day. 
 
<Internals\Case Study T2> - § 1 reference coded  [10.01% Coverage] 
 
Reference 1 - 10.01% Coverage 
 

What I would normally talk to students about is the idea that sleep destroys the 
lion's share of new knowledge so I would say that it's important to do 
consecutive daily practice because each day your memory is like a photograph 
left on a windowsill which fades from day to day so each day you come back to 
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it and what sleep hasn't destroyed you build on that and it's by the rebuilding - 
by the degradation through sleep and then by the re-building on the next day, 
that after a while, that constant destroying/re-building process gradually makes 
information become old knowledge that slides down into intuition, at which 
point it's 50,000 times faster in terms of access than conscious thought. So I 
would encourage students to then look at the idea that given the fact that their 
window of focus for a single day would include a list of items that they are 
going to practise and given the idea that you are supposed to practise things on 
consecutive days that means that everything you practise today you should 
practise tomorrow, because if you leave something off the list, you've got 48 
hours of sleep there degradation to destroy that particular item so therefore the 
practice schedule should be identical on each day not identical in the long term 
but identical in terms that consecutive days like watching a clock that is ticking 
away very slowly but it is moving and it moves at a calculated rate only 
evolving and changing very slowly in time with one's progress towards mastery 
so you have to carefully monitor each item on the list to say how am I coming 
along with this, do I need to give more attention to this, and gradually as one 
gets to the point where one can do that technique in a variety of ways because 
it's like learning a language and learning the verbs in a certain order until you've 
got access to them at random for conversation. So it's like that in jazz, you've got 
to do the same thing. You've got to attack that information in a variety of ways 
and once you've attacked that information in a variety of ways and you realise 
you do have a very good intuitive hold over it you can pass it over into 
maintenance then you can replace it on the daily list with something else but it's 
important that the practice schedule evolves very slowly in time with one's 
mastery which is always slower than we think. 

 
<Internals\Case Study T4> - § 1 reference coded  [0.13% Coverage] 
 
Reference 1 - 0.13% Coverage 
 

About 5 or 6 days a week. 
 
<Internals\Case Study S5> - § 1 reference coded  [0.20% Coverage] 
 
Reference 1 - 0.20% Coverage 
 

I do this 7 days a week. 
 
A6.4  Practice Intensity 
Prompts: Tell us about the speed/volume/attack usually used in practice sessions. 
Prompts: Tell us about the speed/volume/attack usually recommended in practice 
sessions. 
 
<Internals\Case Study S1> - § 3 references coded  [5.00% Coverage] 
 
Reference 1 - 2.88% Coverage 
 
 

Also as a jazz pianist you have to play ballads and you have to play cut tempos 
and you have to play those different things. So the most demanding would be the 
cut tempos.   
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So it's very important to get a balance between practising the slower stuff and 
the fast stuff in regards to ...injury. 

 
Reference 2 - 1.47% Coverage 
 

Also when you practise ballads, naturally your touch is softer. On the fast 
tempos I did find it quite difficult to get consistent attack on the notes. 

 
Reference 3 - 0.65% Coverage 
 

Oh yes most of the time I just find I'm playing at a high intensity 
 
<Internals\Case Study T2> - § 2 references coded  [10.25% Coverage] 
 
Reference 1 - 5.13% Coverage 
 

I think technique is 90% in the mind and 90% of it comes from anticipation and 
what I do suggest to students is that the slower they practise the better because 
absorbing new information and new technique, is really training the body to 
react in a certain way and the body learns very slowly. And those of us who 
consider ourselves - and the longer we do it the more we consider ourselves 
expert in one thing, but we are also astonished at how slow we are when 
presented with new information in a different field and it's quite a sobering 
experience. So new information is something which is absorbed over time and 
very slowly and it's best absorbed in a way that is repetitive and at a speed 
whereby the conscious brain which is 50,000 times slower than intuition can 
actually process the information and in real time. So I don't recommend fast 
practice at all. We learn to play fast by practising slow. And this seems to be 
borne out by people learning to play difficult classical pieces and in the rubato 
passage they will tend to put a metronome on very very slow and play very 
slowly and practise slowly until the body and the fingers are working together in 
the sequence they are meant to. 

 
Reference 2 - 5.12% Coverage 
 

I think volume and attack with a piano player is nothing about strength it is all 
about velocity and velocity is all about anticipation and anticipation is all about 
being in balance and being prepared. I would encourage students to take a 
holistic view towards their life and hence to their health and realise that they 
play the piano with their whole body. 
It's clearer to see it in someone like a boxer where they spend 3 months doing 
just footwork because the power of the punch or the power of the golf swing you 
start with feet placement and balance. And the balance must be maintained 
throughout the whole activity.  Whether it's the forced measure at the point of 
impact with two knuckles or where it hits the ball it's all about balance and the 
whole body sort of working in a series of interacting movements to give you 
maximum power at the moment of impact. 
You see in the sportsman you see people who are experts at their particular sport 
through anticipation, they get into position and use the whipping motion like in 
squash...the way they get a position and use the body to accelerate the whipping 
motion and the power comes from that, not from physical strength. 
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<Internals\Case Study S3> - § 1 reference coded  [2.78% Coverage] 
 
Reference 1 - 2.78% Coverage 
 

Sometimes I suppose I would be practising both ends of the spectrum, there 
would be times I would be deliberately practising playing soft, but other times I 
would be deliberately practising for intensity and volume and that's when I have 
more problems with pain. 

 
<Internals\Case Study T4> - § 1 reference coded  [4.69% Coverage] 
 
Reference 1 - 4.69% Coverage 
 

Certainly speed. Again most of my teaching is aimed towards...there are about 
10 issues that jazz pianists have. Following The Jazz Musician's Guide to 
Creative Practising.  Basically it's problem solving about showing chord changes 
more clearly, or different rhythmic approaches, playing at fast tempos, playing 
complex chord changes, voicings.  It's not something I would discuss in those 
kind of mechanistic terms but it's something that we definitely cover in the sense 
that we deal with... one of the big issues that many students have is being able to 
play the kind of tempos that they are going to be required to play in gig 
situations. That is something I work on with many many students. So I would 
say less on the technical aspects of sound and attack and more on the 
requirements of professional level jazz gigs where we have to play tunes at 
...half...150 or whatever. 

 
<Internals\Case Study S5> - § 1 reference coded  [1.36% Coverage] 
 
Reference 1 - 1.36% Coverage 
 

Due to the injuries I have suffered in the past and some ongoing problems I keep 
the intensity of speed, volume and attack low in order to try to avoid further 
injury. 

 
A6.5  Practice Breaks 
Prompts: Tell us about the amount of time you break during each session. 
Prompts: Tell us about the amount of time you recommended for breaks during each 
session. 
 
<Internals\Case Study S1> - § 2 references coded  [2.07% Coverage] 
 
Reference 1 - 1.79% Coverage 
 

When I wasn't aware I was doing nothing wrong. So it was just 3 hours straight. 
Maybe get up have a drink of water or something. Now I'm aware I probably get 
up about every 45 minutes. 

 
Reference 2 - 0.28% Coverage 
 

I think about 5 to 6 minutes. 
 

<Internals\Case Study T2> - § 1 reference coded  [3.85% Coverage] 
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Reference 1 - 3.85% Coverage 
 

I think mental concentration - because the brain responds similar to the way a 
muscle responds in terms of repetitive exercise. So if you are developing a bicep 
you don't do bicep curls by holding a weight in position, that's the way you 
strain joints and muscles, you actually do it by slow regular movements - you 
tense and gradually relax so the muscle is constantly moving and I think the 
brain seems to respond in a similar fashion. 
I think you can't really damage your brain by exerting it you just get tired but 
you can damage muscles so if it's mental or physical exertion, I just suggest to 
students that they just pay attention to physical exertion so if they start to get 
uncomfortable they can then stop and take a break but they never practice to the 
point of a hand injury or a back injury. 

 
<Internals\Case Study S3> - § 1 reference coded  [1.84% Coverage] 
 
Reference 1 - 1.84% Coverage 
 

I think you just go with it. If I'm going to practice 6 or 7 hours it would probably 
be - minus going to the toilet or a making a quick cup of tea - more or less 
continuous.  

 
<Internals\Case Study T4> - § 1 reference coded  [3.12% Coverage] 
 
Reference 1 - 3.12% Coverage 
 

I would say yes but not in those terms as much. What I usually try and do is 
monitor their practising. Personally I think that accidents or injuries happen 
when people are playing something in a mechanistic way and are disconnected 
from the music. I think that one of the things that really helps is by having a very 
wide set of approaches of things you can do - and monitoring your own level of 
engagement with what you are playing.  I don't actually counsel them on things 
like 'make sure you take breaks every 40 minutes' or make sure you stop and 
stretch' or do something like that.  

 
<Internals\Case Study S5> - § 1 reference coded  [0.48% Coverage] 
 
Reference 1 - 0.48% Coverage 
 

I take a short 5 minute break during the practice session.  
 

A6.6  Practice Technical Content 
2. Describe the content of your practice sessions. 
2. Describe the content you advise for your students’ practice sessions. 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you practice. 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you recommend practicing. 
 
<Internals\Case Study S1> - § 1 reference coded  [2.90% Coverage] 
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Reference 1 - 2.90% Coverage 
 

I do try to start with a little bit of a warm-up. I use the hands. I go after number 
20. Not every day. I'd be lying if I said I did that every day. I then go into 
separate voicings and also scales, a little bit of sighting, then into some tunes 
that I'm familiar with usually at medium fast tempo. 

 
<Internals\Case Study T2> - § 2 references coded  [11.10% Coverage] 
 
Reference 1 - 4.40% Coverage 
 

There's two ways to approach it. You can unpack the information back to ground 
zero and then re-pack it gradually. But at all times you have to keep looking 
sideways or looking ahead to the finished product. So it's important to be doing a 
lot of listening and playing transcriptions and doing transcribing and that sort of 
thing so you are in contact with the way that Herbie Hancock or Art Tatum or 
whoever it is you are studying would actually piece all those bits and pieces 
together, and I think that those two activities in tandem seem to feed off each 
other and speed each other up. Although transcriptions can be very debilitating 
for a young student that's having difficulty hearing, so sometimes referencing a 
couple of published transcriptions in order to learn a couple of published ones 
which you know are correct and they get you into the style of play so if there is a 
doubt or a note or piece of the recording which is unclear or missing from the 
tape you can anticipate what they might have done as a player. 

 
Reference 2 - 6.70% Coverage 
 

I tend to use the universal principles that can be observed in any spontaneous 
activity in terms of their training methods. It doesn't matter whether it's learning 
a new language or a competitive sport, all activities where your skill is judged 
by your ability to act spontaneously within that activity at the outcome, seem to 
follow similar training methods in that is that if you break the activity down into 
a matrix of individual or constituent techniques and then you isolate those 
techniques from each other and practise each one of them repetitively and then 
you join those activities together with short phrases and then those phrases are 
joined together into strings of phrases which begin to closely resemble the final 
outcome. 
So taking those broad principles and applying them to jazz piano, we'd look at 
the outcome which is what are you going to do in performance and then break 
that down and when it's broken down and opened up and separated, it opens up 
into a series of voicings and scales. Mainly voicings and scales . Then you can 
piece those together into short phrases like harmonic blocks, like 2, 5, 1s, or 
rhythm turnarounds and then those harmonic blocks are joined together to give 
complete tunes. Doing things in every key and that's very important and whether 
that's just practising the scales in every key or at the next level practice in a 
pattern in every key and there's a combination of scales and fragments of 
voicings, or taking an entire tune through every key, but always slowly at a point 
whereby the brain can absorb it 

 
<Internals\Case Study S3> - § 2 references coded  [8.99% Coverage] 
 
Reference 1 - 5.85% Coverage 
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Recently I have been practising with a metronome where I am doing some 
things like setting up a 32 bar pattern, a new application with the i-phones and 
metronome where you program it to play 32 bars and it adds 1 point to the 
metronome every 32 bars.  You actually don't perceive a change of tempo and 
over time you work your speed up without really noticing. Practising with a 
walking bass line, practising left handed or Sostenuto. Patterns in the left hand. 
Just improvising. Tunes. Patterns. Including practising within a pulse and 
outside a pulse. 

 
Reference 2 - 3.14% Coverage 
 
Extra Prompt: Do you practise technical exercises? 
 

If I want to do that I usually pull out some classical repertoire and give it a bit of 
a workout. Or if it's scales. I do scales. But not really exercises as such. Some 
pieces that are exercises like etudes like that I might have a look at. 

 
<Internals\Case Study T4> - § 1 reference coded  [13.25% Coverage] 
 
Reference 1 - 13.25% Coverage 
 

I guess what I would say is my approach to practice it's like the way I practise 
myself and it's what I try and urge my students to do is to look at practising jazz 
- you're just trying to enlarge the tool kit of options you have when you are in an 
actual improvising situation. I encourage them to have a practice routine or a 
practice methodology that involves touching on different skills having many 
ways of attacking for example fast tempo playing.  I'll break that down I'll have 
many exercises, a lot of this stuff we all do, but for example if you're working 
with somebody on fast tempos you might want to have them to play some  ...at a 
fast tempo take a solo off. A big part of playing at fast tempo is about hearing a 
fast tempo. For some students who are not into jazz just being able to put the 
metronome on 2 and 4 at any tempo and hearing sound at 2 and 4 is a big tool 
and that is something that doesn't involve a grinding kind of playing but is just a 
hearing thing.  Another thing I do along similar lines is to play at a tempo which 
is too fast for them to play at. I have them to keep the tempo on 2 and 4 hit any 
of the 8/8 notes and can you always find the and of 2 at a fast tempo or maybe 
the and of 2 is too hard so can you find the 2 and - things about breaking tempo 
down into all the different hearing components that go into playing a fast tempo 
What I would say is my goal for my students is that they would have about 5 or 
6 issues that they are working on and this fast tempo playing might be one, 
playing at odd meters might be another one, working on something that's all 
about playing melodies with more commitment and lyricism.  Taking that 
melody playing thing when someone is working on a tune, spending a lot of time 
in playing in different keys and alternating singing with playing or holding the 
chord and just singing melodies, then finding the melodies that you sing and 
trying to determine what the difference is between things that are really in your 
ear that are singable to you and what you obviously play on gigs.  
I guess I would have them doing something that involves finger training, 
something that involves rhythm, something that might involve some kind of 
repertoire aspect, maybe something about voicing or re harmonisation. 
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What it is they have 4 or 5 topics eventually they would be good at improvising 
these ideas but having hundreds of ways to break those down into different 
components and look at different aspects of it. 
 

<Internals\Case Study S5> - § 1 reference coded  [0.84% Coverage] 
 
Reference 1 - 0.84% Coverage 
 

I mostly do sight reading from a score reading book and a range of technical 
exercises and improvising. 

 
A6.7  Practice Warm-up 
Prompts: Do you do warm-up and cool-down exercises and if so can you please 
describe them. 
Prompts: Do you advise your students to do warm-up and cool-down exercises and if so 
can you please describe them. 
 
<Internals\Case Study S1> - § 3 references coded  [3.53% Coverage] 
 
Reference 1 - 1.44% Coverage 
 

I do try to start with a little bit of a warm-up. I use the hands. I go after number 
20. Not every day. I'd be lying if I said I did that every day. 

 
Reference 2 - 0.19% Coverage 
 
Definitely warm-up.  
 
Reference 3 - 1.90% Coverage 
 

The Hanon for warm-up at about 80 beats every 2 minutes. After that I think the 
voicings are really good. Not to warm-up but practise at the same time. It's really 
good to get the hands moving. 

 
<Internals\Case Study T2> - § 1 reference coded  [4.99% Coverage] 
 
Reference 1 - 4.99% Coverage 
 

I always just think start gently with your practice. I know with certain forms of 
sport there are specific warm-up exercises and cool-down exercises but I just 
suggest that they start gently and stay well within their physical capabilities 
because the main benefit from practice is the intellectual benefit not the 
physical. Because by the time you have been playing for a couple of years you 
are probably physically well past the point of needing to develop power or 
flexibility or whatever. It's all about burning in a clear vision of what you are 
about to do and then working off that blueprint.  The blueprint drives the body 
activity. 
It's all about getting past the idea that the brain is the master and the hand is the 
slave. 
We start to strain ourselves when we are practising too fast because the brain 
can't think fast enough to drive the fingers so we start to send out inadequate 
signals to the fingers to drive them so they're driving themselves and we are 
trying to twist our body into position because the thought comes just too close to 
the actual activity so slow practice is a way to maintaining that relationship 
between the master and slave. 
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<Internals\Case Study S3> - § 1 reference coded  [0.88% Coverage] 
 
Reference 1 - 0.88% Coverage 
 

No.  I don't do anything like that. Go straight to the schedule. I probably should. 
 

<Internals\Case Study T4> - § 1 reference coded  [0.67% Coverage] 
 
Reference 1 - 0.67% Coverage 
 
Prompts: Do you advise your students to do warm-up and cool-down exercises and if so 
can you please describe them. 
 

Nope 
 
 
<Internals\Case Study S5> - § 1 reference coded  [0.86% Coverage] 
 
Reference 1 - 0.86% Coverage 
 

I do not warm-up at all for the keyboard. Now that I know how to use my fingers 
correctly I don't need to. 

 
<Internals\Case Study T6> - § 2 references coded  [17.30% Coverage] 
 
Reference 1 - 14.74% Coverage 
 

One of the things I am very careful to outline...there is something we talk about 
before they do anything else...When a student comes to see me for the first 
time...we don't talk about the business of playing the piano for a while because 
what we do do is talk about what they normally do when they're about to 
play...then they'll say, 'you mean a warm-up?'...they'll generally say 'play some 
scales, play some arpeggios' or whatever...and that's when we talk about concept 
and what I try to help them embrace is the concept that they themselves are in 
fact the instrument and any warm-up that they do... I'm fully in favour of what 
they call a warm-up, scales, arpeggios etc...but the important thing before 
anything else before they go anywhere near the instrument they need to be 
looking at warming the real instrument which I believe is the person 
themselves...if the human organism if you like is the instrument...that huge lump 
of wood...that so called instrument becomes simply really an extension of them, 
them as the real instrument.   
Then we talk about ways of warming up. And there's a whole myriad of 
those...The important thing is to get the blood running, get the muscles warm 
and relaxed and stretch...And I use the analogy... regarding music as the study of 
an instrument, we all know that music is both an aesthetic an 
intellectual/emotional pursuit but no one tells us it is also an intensely physical 
pursuit and none of us would... expect an athlete or a dancer or a sportsperson of 
any description to get out there and do what they do without warming up, 
stretching, limbering up, being aware of their breathing, their posture all of these 
things and why? - because if they don't they risk injury...and it's the same with 
musicians. if they don't warm-up it is at their own peril.  They may be fine for 
now while they are young, but further down the track they risk some sort of 
injury. 

 
Reference 2 - 2.56% Coverage 
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It's not just a case of warming the hands, or stretching with the hands it's a case 
of warming the whole body, it's the whole package.  And that takes into 
consideration the aspects of breathing and posture.  Most important.  It's the 
whole package.  They just can't isolate one part of the body.  It's got to be the 
whole thing.  

 
A6.8  Practice Cool-down 
<Internals\Case Study S1> - § 1 reference coded  [0.21% Coverage] 
 
Reference 1 - 0.21% Coverage 
 

I don't do cool-down.  
 
A6.9  Performance (Set & Break) Duration 
3. Tell us about your performance schedule. 
3. Tell us about your students’ performance schedule. 
Prompts: How long per set and how long for a break 
 
<Internals\Case Study S1> - § 1 reference coded  [1.14% Coverage] 
 
Reference 1 - 1.14% Coverage 
 

Gigs vary between 2 hours and 3 hours and the breaks in between sets would be 
1/2 an hour. The sets are an hour each. 

 
<Internals\Case Study T2> - § 1 reference coded  [0.87% Coverage] 
 
Reference 1 - 0.87% Coverage 
 

I think usually between 45 minutes to an hour is probably the standard set length 
and break lengths maybe 15minutes, 20 minutes according to how much 
pressure there is on you to get back to the gig. 

 
 
<Internals\Case Study S3> - § 1 reference coded  [0.78% Coverage] 
 
Reference 1 - 0.78% Coverage 
 

Set would probably be about an hour but a break probably about 30 minutes. 
 
<Internals\Case Study S5> - § 1 reference coded  [0.39% Coverage] 
 
Reference 1 - 0.39% Coverage 
 

Each week about 2 gigs a week for about 2 hours. 
 
A6.10  Performance Frequency 
Prompts: How many gigs per week? 
Prompts: How many gigs per week would an average student do? 
 
<Internals\Case Study S1> - § 1 reference coded  [1.00% Coverage] 
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Reference 1 - 1.00% Coverage 
 

I'm probably doing about 3 or 4 a week at the moment. When I was in uni I was 
doing more than that. 
 

 
<Internals\Case Study T2> - § 1 reference coded  [2.83% Coverage] 
 
Reference 1 - 2.83% Coverage 
 

Oh that varies completely some students do 1 gig one week and none the next. 
And other students are happy doing 4 and 5, and they're not all jazz gigs. Early 
on they develop a hunger for just never saying no to anything. And they can be 
doing 8 gigs a week 
But usually the more gigs they are doing the more their studies suffer. The most 
difficult balance, is to balance the physical and the practice requirements of a 
person who is trying to become a professional musician along with their 
academic requirements and it's almost an impossible balance to get right. In 
some ways they should be an established musician before they even commence 
their studies 

 
<Internals\Case Study S3> - § 1 reference coded  [2.74% Coverage] 
 
Reference 1 - 2.74% Coverage 
 

I don't really gig per week in any way shape or form. In fact I do go for six 
months without doing a gig quite often. Basically if I'm touring which I might do 
3 to 4 weeks per year, I might play 4 or 5 gigs a week.  And I might be going 
months between gigs. 

 
<Internals\Case Study T4> - § 1 reference coded  [4.02% Coverage] 
 
Reference 1 - 4.02% Coverage 
 

It's a really hard question. Because just looking at my students at my current 
situation because it's in New York and because mostly, about half of them more 
than half are from out of the country so I would say the number of gigs those 
people are doing is kind of low because even though their level is high it's harder 
to get gigs in New York and they do understand and so they're not ...and its just 
a difficult place to work. 
I still teach in Holland? Harlem?, Haarlem?4 times a year at a small 
conservatory there and those students work a lot more because it's a small town 
and they are always playing a little jam session gig and it's a difficult question to 
answer because the amount of work is different, so their amount of work is 
really various. 

 
<Internals\Case Study S5> - § 1 reference coded  [0.39% Coverage] 
 
Reference 1 - 0.39% Coverage 
 

Each week about 2 gigs a week for about 2 hours. 
 

<Internals\Case Study T6> - § 1 reference coded  [0.74% Coverage] 
 
Reference 1 - 0.74% Coverage 
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A large percentage of the students I see would be playing publicly...an average 
of twice a week. 

 
A6.11  Performance Intensity 
Prompts: Is the speed/volume/attack greater than in you practice sessions? 
Prompts: Do you anticipate the speed/volume/attack is greater than in their practice 
sessions? 
 
<Internals\Case Study S1> - § 1 reference coded  [1.58% Coverage] 
 
Reference 1 - 1.58% Coverage 
 
Prompts: Is the speed/volume/attack greater than in you practice sessions? 
 

Definitely. You are in the moment. There is more intensity. Definitely. 
Definitely. 

 
<Internals\Case Study T2> - § 1 reference coded  [1.77% Coverage] 
 
Reference 1 - 1.77% Coverage 
 

Probably, because the adrenalin factor and the fear kicks in and that drives the 
adrenalin to a certain point but also the fear factor tends to stifle technique and 
people when they are fear focused they play in a much more physically 
detrimental way always than when they are relaxed and practising at home. 
Almost always the performance is never better than 60% of your best rehearsal 
anyway because of that. 

 
<Internals\Case Study S3> - § 1 reference coded  [1.57% Coverage] 
 
Reference 1 - 1.57% Coverage 
 
Prompts: Is the speed/volume/attack greater than in you practice sessions? 
 

Yes. Just the sheer volume of playing with other musicians in clubs. 
 
<Internals\Case Study T4> - § 1 reference coded  [4.39% Coverage] 
 
Reference 1 - 4.39% Coverage 
 

I actually find that on average - of course it's totally various, and l know people 
have hurt themselves on gigs. I would say more students hurt themselves 
practising than on gigs because I think that just the nature of practice you can 
just bang away and play for hours whereas if you are playing a quartet gig, 
you're comping you're talking in between tunes, you're taking breaks, making it 
more human that's enforced by the musical situation - when you play a big band 
gig if you get one solo a night, you might be lucky. That's a situation where if 
you just took the average gig, of course you're playing a bad piano, you're 
inaudible and all these things make certain situations very prone to having 
difficulties but in general in a really blanket kind of way on average I think 
practising is more demanding than playing. 

 
<Internals\Case Study S5> - § 1 reference coded  [3.96% Coverage] 
 
Reference 1 - 3.96% Coverage 
 



389 

Graham Wood 2011 PRMD and Jazz Pianists    

What happens is during practice sessions I'm always looking to just try and seek 
for maximum efficiency, make use of my body or anything. During the 
performance session I don't think of that too much all, I just let myself play and 
if I'm pushing anything a little harder I may notice it, but a lot of time the 
adrenaline will kick in and I'll be fine. If I do have a particularly rigorous day 
when I just let fly, occasionally afterwards I might find a little soreness in my 
right arm. 

 
<Internals\Case Study T6> - § 1 reference coded  [0.42% Coverage] 
 
Reference 1 - 0.42% Coverage 
 

Because I never hear them practising it's hard to say. 
 
A6.12  Performance Warm-up 
Prompts: Do you warm-up and cool-down before and after performance and if so can 
you please describe the type of activities? 
Prompts: Do you advise your students do warm-up and cool-down before and after 
performance and if so can you please describe the type of activities? 
<Internals\Case Study S1> - § 2 references coded  [3.16% Coverage] 
 
Reference 1 - 0.56% Coverage 
 

I do warm-up before. Definitely I have a bit of a tinkle.  
 

Reference 2 - 2.59% Coverage 
 

Usually for the sound check. I wish I had the luxury of having a piano in my 
room before, but I don't so usually I jump on at the sound check and maybe I 
just do voicings maybe a bit of Hanon too. But sometimes the crowd's there and 
they don't want to hear Hanon. 

 
 
<Internals\Case Study T2> - § 1 reference coded  [4.24% Coverage] 
 
Reference 1 - 4.24% Coverage 
 

Yes. Prior to performance because when you go on to perform you want to be 
able to walk on stage and just play at full capacity. When you are practising I 
think you can use your practice to warm-up, by just sliding into it gently but you 
can't do that onstage. Ideally if your fame and the resources were there you'd 
have a practice room with a Steinway and you could tell people to go away and 
leave me alone and come back with a steak in an hour and I'll be warmed up. So 
for most of us it's a case of 'should I do something in the car on the way in.' For 
most of us warm-up is very difficult.  So what I would normally do is do flat 
table exercises, because a lot of the jazz technique is from the wrist and you get 
that whipping action so just practising flat top finger exercises in different finger 
combinations (raps out the exercise on the table) with a variety of combinations 
1,2,3,4,5,; 1,3,2,4,5 and then practise those on both hands and you can do that 
while you're driving. 

 
<Internals\Case Study S3> - § 1 reference coded  [1.65% Coverage] 
 
Reference 1 - 1.65% Coverage 
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No, other than a sound check. I try and warm-up at the sound check a bit. Maybe 
some scales at the sound check. Not actually immediately before the gig, no. 
 

<Internals\Case Study T6> - § 1 reference coded  [6.45% Coverage] 
 
Reference 1 - 6.45% Coverage 
 

I am fortunate enough to have the benefit of taking different sorts of classes...A 
lovely mixture, a lovely variety of musical work and genres I am involved with 
and I apply the same principle...to all of these students.  There's even a 
particular...I loosely call it the "jazz dance" and it is something I introduce to 
everyone and it basically a thing that involves warming the whole body and it's 
fun to do and it really does work and it's one of the best ways of getting rid of 
tension that I've ever heard of and I've had enough feedback over the years to 
convince me that yes it really does work.  And it's something I encourage them 
to do when they are going to go into perform or to an exam.  It just helps to get 
rid of tension. Tension is one of the biggest hurdles I think that can interfere 
with a person's performance. 

 
 
A6.13  Performance Cool-down 
 
<Internals\Case Study S1> - § 1 reference coded  [0.24% Coverage] 
 
Reference 1 - 0.24% Coverage 
 

...definitely not cool-down. 
 
A6.14  Personal experience of pain or injury 
4. Have you suffered from any performance-related health issues yourself and what 
can you tell us about your experience with performance-related health issues? 
4. Have your students suffered from any performance-related health issues and what 
can you tell us about your experience with performance-related health issues? 
 
 
<Internals\Case Study S1> - § 2 references coded  [4.87% Coverage] 
 
Reference 1 - 3.98% Coverage 
 

OK well in 2008 I was going through some serious pains in my wrists and I 
went to the doctor's a few times and there was nothing substantial they could 
determine. In that case I was going for about a good 6 or 7 months and could 
hardly perform. I was in quite severe pain in the upper wrist - more towards the 
forearm - near the connection there - at the lower part of the forearm and 
underside of the wrist. 

 
Reference 2 - 0.88% Coverage 
 

I did have some back pain problems and I did some exercise and it seemed to 
help.....yes. 

 
<Internals\Case Study S3> - § 1 reference coded  [22.72% Coverage] 
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Reference 1 - 22.72% Coverage 
 

Yes I have. About eight years ago I decided to make a recording. I hoped it 
would meet the need for more classical repertoire, because I've always played 
classical music, and I worked very hard over about a four month period, 
probably 3 to 4 month period, 7 hours a day. And one of the pieces was a 
Rachmaninoff Sonata in B D? flat minor and there was one particular passage I 
couldn't really nail it and it didn't fit my hand well because his hands were very 
big and in the last couple weeks it was really going well and I was just 
hammering away over and over again.  I started to experience this pain in my 
forearm. Sort of like tendon pain. And I hadn't really experienced it before.  It 
was a bit of a scare. I thought, 'Oh my God. I'm not going to be able to record at 
all.'  I stopped practising for a few days and I wish that I hadn't because it just 
took the edge off it. The recording was ...but not entirely. It was a bit of a scare 
for me.  I had a bit of acupuncture and a CAT scan of the area. Couldn't turn up 
much. It comes back from time to time but I don't freak out about it. I tend to 
play through it. It does come back from time to time. Or if it comes up in a 
practice session or if it comes up in a gig, it's not a severe pain, I just sort of tend 
to ignore it and I realise I was probably being a bit alarmist about it because I 
hadn't done as much damage as I thought. But it does come up from time to 
time.  
I'm convinced also and what I feel the issue was, was a combination of 
practising and mousing. There would be a pile of emails would come in, the pile 
would come in while I was practising.  I was doing all these fine movements at 
the piano so you go from doing all these fine movements at the piano to this fine 
mousing movement. I had a colleague I was speaking who was playing a lot of 
computer games and he was practising too and experiencing the same thing.  So 
I had a bit of an idea that practising and mousing are not such a good idea. And 
it's common because quite a few people would be mousing at the computer and 
practising. So when I'm practising, I actually try to stay off the computer a bit.  

 
<Internals\Case Study T4> - § 2 references coded  [27.01% Coverage] 
 
Reference 1 - 13.70% Coverage 
 

I'd say that my sense of how to work through performance related health issues, 
is somewhat predicated on my own experience of it. I have had students that 
have had various kinds of performance issues. I've probably had 5 students - that 
have had some kind of wrist or elbow related tendonitis kind of issue - 5 might 
be high, it might be less than that. But anyway it doesn't really matter. In those 
cases we've had a lot of different strategies that we've utilised and basically what 
I tell them to do is to go through in a step by step progressively more aggressive 
ways of dealing with it basically just starting with some raffs and then working 
through to try and see what other things...issues in their technique, usually 
focusing on trying to do raffs at the periphery. I'm really influenced by a book 
called The Fundamentals of Piano Playing by Abby Whiteside. It's more that 
approach than anything else. 
What I've found is it's important for students not to stop entirely. When I got 
tendonitis 25 years ago, I was put in splints for 3 months. I didn't practise or do 
anything. I didn't use my hands in any way. Then there was a long process of 
trying to retrain - 5 minutes a day, then 10 minutes a day and all this kind of 
stuff. Ultimately for me there was not a very good result so my feeling is that 
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unless the student is completely debilitated, that they need to try and find ways 
of integrating very mild practice and just figure out what it is they can do at the 
piano which is not going to hurt them and try and do that. It really involves 
obviously changing your practice agenda quite a bit. Talking about fast tempo 
playing. If you're going to talk about you're just going to play 2/8 notes at a fast 
tempo, you hear subdivisions of tempo and that doesn't necessarily take a lot of 
technique. I really think it is important for them to try and stay in the game and 
figure out a way to do some playing as they work through this problem and try 
to get past it. I have had some students who have had it and we've worked 
through it in different ways. I haven't had any students that I have seen in a 
regular way who didn't sort through this problem and figure out how to get past 
it. I 'm really thinking of one pianist in particular who went through a 6 month 
period where he was really struggling. He's an incredible musician and an 
incredible student and I don't take much credit for it. He has completely worked 
beyond it. That's what I'm really thinking of. There are others that have had mild 
issues but he was the one that was most severely damaged. 

 
Reference 2 - 13.31% Coverage 
 

Well I guess I think that to some extent, performance related injury - that phrase 
-I actually think of it -I was having a flare up of a tendonitis issue. It was a long 
time ago - maybe ten years ago. I was doing a gig and it was with B and R - it 
was a piano player's gig and I was a little uptight about it because I had been 
trying to rest and play less. And I really was having my own issue with it. I 
ended up I debated about doing this gig and I did it and after the first tune I was 
so into the music - by the end of the first set I was playing my ass off I felt great 
and a lot of the stress......Anyway it was a weekend gig and I noticed R actually 
was not playing as strong as sometimes I've heard him play.  We were on a 
break in the back room, and I was telling the story about how I had been having 
this little flare up, I almost cancelled the gig and I was so glad I hadn't because I 
was having a lot of fun and it was great playing and everything, and he said, "I 
have aches and pains all the time in fact this weekend, I have been having a lot 
of aches and pains in his arms and stuff and he said that's just sort of part of 
what it is about being a musician that it is sometimes physically demanding and 
I think that's really true of athletes too and when they say don't play through the 
pain. Obviously there are real injuries people get which are very career 
threatening and all that kind of stuff but I also think there is a whole range in 
terms of what that is. 
I'm a 51 year old guy now. I'm not in bad shape or anything I don't think, but 
aches and pains are part of life and I do think that sometimes in response to a 
lack of awareness about this in the past, I do think sometimes people become 
hyper aware and stress that I had in other parts of my life have a tendency to 
manifest as aches and pains in certain parts of my body so that's what I believe.  
I think you have to have a kind of a dialogue with your body and sometimes you 
are not always saying happy things to each other. You can sometimes ask 
yourself to push and sometimes you pay a price for it. There are people who 
have worked through their technical problems at the piano and they have gone 
from having occasional problems to having no problems ever and they have this 
iron technique. Like Oscar Petersen and he always surfs through every gig and 
just like - get on - in terms of technique - has not been my experience - there's a 
little more give and take in the mechanism than that. 
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<Internals\Case Study S5> - § 1 reference coded  [27.28% Coverage] 
 
Reference 1 - 27.28% Coverage 
 

...I started having issues as a teenager and found it very difficult to find anyone 
who could teach me anything about getting rid of the pain.  There were a lot of 
teachers who seemed to know how to play the piano really well but did not 
know how to teach me how to play to get rid of any of this. It was very 
frustrating. 
I remember I was having problems in my arm. It started right when I started my 
undergraduate degree, my Bachelor's I was 17, I had an acute case of - I don't 
even know what it was. I couldn't play more than 15 minutes a day. I had trouble 
holding lunch trays.  It was terrible. 
I was trying different things. The second semester of college, I went onto a 
rigorous exercise schedule. I was on a bike 3 times a week at 7am as part of a 
control in someone's graduate experiment. I was on a bike for 40 minutes at 85% 
of my maximum heart rate.  My legs were so tired so my arms didn't seem to 
hurt as much so I was able to practise 2 to 2 1/2 hours every day. 
I tried so many different things.  My sophomore year I studied with a teacher 
who had had some training in the Alexander Technique and that really didn't 
help me either.  Once taking Yoga for a little while but it kept hurting my hip. 
When I was a freshman, in my first semester I studied 6 private sessions of 
Feldenkrais with a certified person and I guess I didn't just understand at the 
time how it worked.  I was really feeling better, but I would still be in a lot of 
pain.  When we did the motions it felt good but when I would get to the piano it 
didn't seem to transfer and then afterwards I bought the self help Feldenkrais 
book Relaxercise and so I tried to do all those things on myself when I would be 
hurt after playing and I may have taken it too far because everything started to 
occur after that. 
After my sophomore year at college, I was 19, I went to the... Institute for the 
Performing Arts in New York City to try to receive treatment and a diagnosis. 
And I received 2 different diagnoses from 2 different doctors. One said that he 
thought I had thoracic outlet syndrome and that I wasn't getting enough Stage 4 
sleep. He just put me on anti-inflammatories and told me not to play piano for a 
month. 
The other doctor she treated things more holistically and I was going to the city 
once a week and she would perform osteopath manipulation on me.   We did that 
a few times but insurance didn't cover it so I couldn't really go back.  I also went 
to a Chiropractor in my sophomore year in college until I ran out of money.  
Junior year I studied 3 months at Harvard, Alexander Technique.   
It was my arm. It felt like from my forearm all the way up almost to my armpits 
and they were extremely inflamed.  Extreme inflammation like I would stick 
them in snow and all the snow would melt... ,  I was getting physical therapy 
treatment on campus also because they have a big physical therapy 
program....They told me to fill dixie cups with water and put them in my 
freezer... I would take one out and I would...melt the entire thing down within 7 
minutes my arms were so inflamed.  I did Alexander in my junior year for 3 
months. Everyone said, Wow you look great, you're looking so much better but 
the pain wasn't going away. That got expensive so I stopped that.  From there I 
stopped seeking treatment.  I just started praying a lot more. 
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A6.15  Pain or Injury due to practice 
Prompt: Do you suffer pain during practice? 
Prompts: Do your students report suffering pain during practice? 
 
<Internals\Case Study S1> - § 1 reference coded  [0.95% Coverage] 
 
Reference 1 - 0.95% Coverage 
 

No during practice subconsciously I think when you do practice and you feel 
pain you take a break. 
 

<Internals\Case Study T2> - § 1 reference coded  [0.29% Coverage] 
 
Reference 1 - 0.29% Coverage 
 

I haven't had very many students.[report pain during practice]..... 
 

<Internals\Case Study T6> - § 1 reference coded  [0.72% Coverage] 
 
Reference 1 - 0.72% Coverage 
 

I have had students who have mentioned from time to time that they were having 
a few problems 

 
 
A6.16  Pain or injury due to performance 
Prompts: Do you suffer pain during performance? 
Prompts: Do your students report suffering pain during performance? 
 
<Internals\Case Study S1> - § 1 reference coded  [0.86% Coverage] 
 
Reference 1 - 0.86% Coverage 
 

...but in gigs you just seem to push forward. 
It would have to be more noticeable in gigs.  

 
<Internals\Case Study T2> - § 1 reference coded  [1.55% Coverage] 
 
Reference 1 - 1.55% Coverage 
 

No any students I have had that say they have pain usually they are students that 
have a history of pain and often I find quite early when I make contact with 
them, they are already letting me know, that 'I have a bit of a problem with RSI.'  
I think once those problems are established they are very difficult to fix under 
fire when you're practising with pain. 

 
A6.17  Body part of pain or injury 
Prompts: What part of your body do you experience pain? 
Prompts: What part of the body do your students report experiencing pain? 
 
<Internals\Case Study S1> - § 2 references coded  [0.59% Coverage] 
 
Reference 1 - 0.25% Coverage 
 

...serious pains in my wrists 
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Reference 2 - 0.34% Coverage 
 

I did have some back pain problems  
 
<Internals\Case Study T2> - § 1 reference coded  [0.24% Coverage] 
 
Reference 1 - 0.24% Coverage 
 

Usually arms, shoulders, hands, more often than not hands 
 
<Internals\Case Study T4> - § 1 reference coded  [0.10% Coverage] 
 
Reference 1 - 0.10% Coverage 
 

Yes, neck and back  
 

<Internals\Case Study S5> - § 1 reference coded  [0.64% Coverage] 
 
Reference 1 - 0.64% Coverage 
 

It was my arm. It felt like from my forearm all the way up almost to my armpits 
 
<Internals\Case Study T6> - § 1 reference coded  [1.49% Coverage] 
 
Reference 1 - 1.49% Coverage 
 

It could be one of several things.  It could be the wrist, it could be in the hand 
itself, it could be in the arm, it could be the back because matters of posture 
come into consideration too.   

 
A6.18  Pedagogy to prevent pain and injury 
5. What have you been specifically taught about performance-related pain and injury 
in jazz pianists? 
5. What specifically do you teach about performance-related pain and injury in jazz 
pianists? 
 
<Internals\Case Study T2> - § 1 reference coded  [6.23% Coverage] 
 
Reference 1 - 6.23% Coverage 
 

I come back to the inter-connectedness of all things and the altitude of the 
helicopter view. I mean if you come right out of the helicopter view you get the 
butterfly effect.  If the butterfly flaps its wings then history is changed 
throughout the universe. 
What you need to do is to focus right in and choose the altitude whereby your 
night sun of focus is on your life and your life will include all your physical 
activities and your professional activities. And at that point what I would say to 
a student is to concentrate on your physical health and look at the fact that 
playing an instrument requires a large amount of unpaid hours so you the hours 
you are working you need to maximise the rate of return from work and fun and 
take responsibility for your own existence. So you have to balance all these 
things up, and that holistic approach to your life leads you think if I'm going to 
need a protective coating of muscle over all the joints of my body then the 
muscle needs to be not just strong but flexible and I need to do it in a very time 
efficient way and maximise the amount of hours I spend working.  An hour a 
day of exercising which most people find very difficult to achieve actually 
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makes the other 23 far more efficient, and ultimately the sleeping hours are 
deeper and more refreshing and working hours are more productive and you can 
work longer hours at a much higher level if you do that exercise and it's a huge 
investment. 

 
<Internals\Case Study S3> - § 1 reference coded  [6.19% Coverage] 
 
Reference 1 - 6.19% Coverage 
 

Some of my classical teachers one in particular was very focused on relaxation 
and weightlessness, and just dropping into the keyboard while you're playing, 
not being tense, and falling back.  I do try to recall some of his ideas when I'm 
practising.  My jazz studies were nothing much about relating to the instrument. 
More about chords and notes and tunes and rhythm. No not really in the jazz 
context.  More in the classical teachers if anything and not all of those. I wish I 
had and been given some guidelines more and to take breaks and now also to be 
careful of computer use. 

 
<Internals\Case Study T4> - § 1 reference coded  [7.79% Coverage] 
 
Reference 1 - 7.79% Coverage 
 

Sure. One of the things is as you watch students...as technical issues present 
themselves. I would say the best distillation of what I believe about piano 
technique is the Abby Whiteside approach, so one of the things that I have to 
instil is students that seem to have a lot of tension at the fingertip and are doing a 
lot of initiation, trying to initiate action at the key drop with their fingers and 
hands that's a big issue for me. In general I'm trying to get students to play using 
the larger muscle groups, and trying to involve the back and shoulders more and 
do less at the periphery. They tend to over-articulate at the fingertips that causes 
a lot of problems so that's one thing and another thing is to be aware and if 
someone says they are having problems and when you see them playing and if I 
see a student is tense or uncomfortable, I try to ask if people are having any kind 
of pain, or if something looks not good I will tell students it is important to 
monitor it, to not push beyond what feels comfortable in a practice session and 
that sort of thing. When I do have to address technique issues with students - I 
used to play with Sophia Rosoff who is one of the Abby Whiteside teachers - 
using some of those exercises which involve less...like trying to initiate the 
keydrop from further back in the mechanism of shoulder and back and using the 
weight of the arm more and doing less with finger strength and isolation at the 
finger level. 

 
 
<Internals\Case Study S5> - § 1 reference coded  [21.27% Coverage] 
 
Reference 1 - 21.27% Coverage 
 

I'll be honest with you. The first hint of anything - helped - when I went back to 
do my masters at... college, I decided to major in voice so I could take piano 
lessons with a professor ...who I wouldn't have... finals...but I could play for my 
own needs and he had suffered an injury himself but it wasn't at the piano, it was 
he had fallen on the ice, slipped and landed on his hands. He used to concertise 
and he doesn't any more.  He was very compassionate and he would look at how 
each person's body works and try to find different ways where you would be 
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playing with less pain.  Well I don't use his techniques now. It made me realise 
how I could get rid of some of the pain...I studied with him for several months. 
Then a chance occurrence happened...I saw a brochure for the Worldwide 
Pedagogy Conference... I decided to go. It was at Las Vegas that year. I went 
and they had free 15 minute injury screening for injured pianists and I 
went...The piano teacher... specialised in working with injured pianists... she had 
a studio in New York City...I saved up for an entire year ...and I took lessons 
with her for a year and a half and that's really where I learnt everything I know 
about piano. It's really a shame that... I had been playing 20 years almost.  She 
has shown me about how the arms work at the piano. It took some time - I had to 
start over again, but that was learning about how the fingers function, not having 
2 muscle groups working against each other with your fingers..., learning that 
my elbows could just hang at the side because they were always up. I recorded 
every one of my lessons for several months on DVD and I would watch them 
each week just to be able to see what it looked like...I won't even look at what I 
looked like when I first went in there because I know that I don't play the same 
any more that the body is functioning so much better now. Once in a while I still 
feel feelings of discomfort but it would comes as a result of increased stress if 
there's a lot of playing I have to do in a short period of time, that doesn't seem to 
work too well when there is an increased stress level.  After my intensive 
playing session in May where I had to sight read for about 2 hours a day.  About 
2 or 3 weeks after that I started losing sensation in my right arm.  It was not the 
arm per se but from tension in my shoulders and my upper back. So I'm still 
working on that to a certain extent.  It doesn't happen when I'm playing but only 
when I'm stretching sometimes.  But that's where I learnt... I've taught all my 
students from beginners through with this method.  

 
<Internals\Case Study T6> - § 1 reference coded  [26.85% Coverage] 
 
Reference 1 - 26.85% Coverage 
 

One thing related to practice routines.  There's one thing that I've found that has 
really brought good results.  It may seem a bit strange if you haven't come across 
it.  From time to time I've had to advise a student to go out and buy an alarm 
clock one that's got a really loud ring on it, put it on the piano and make sure 
you've got something you can set that's going to go off with a really loud alarm.  
And this all emanates from students who claim from time to time they don't have 
enough time to fit everything in.  And that can be quite a common worry on their 
part. Once one has divided the sections of the work that they need to be looking 
at and apportioned a fair amount of time to each section of the work that they are 
involved with, that's one thing, but another thing is, say there's a student who is 
over-practised and not getting anywhere and that then leads us to the question of 
focus , the ability to be able to concentrate and I mean really concentrate and 
employ the art of what I call alert listening and ...they appear to be listening but 
...so much of the time all of us appear to be listening to something but it's what I 
call the common garden variety of listening and there's another kind of listening 
which I call alert listening and that means being able to bring all of one's 
concentration and focus into the art of listening.  If one is able to achieve that 
level of focus then nothing is going to escape the listener...so that when they are 
practising they are not just going through the physical motions with the hands, 
the fingers, but the ears are on full alert and if they are able to finally achieve 
that type of listening then what you are looking at then is quality practice time 
rather than quantity and therefore somebody who is over-practising if they are 
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placed in a position and that requires them to go along with this outrageous 
notion and I put it to them that once they have got out of the alarm device if they 
are prepared to commit to that... they have so many demands on their time, not 
just the actual work they are doing at the con but some of them have jobs that 
they have to maintain because they have to have some money coming in, so 
fitting everything in can sometimes become a bit of a hassle for them, so they 
start to worry about not having enough time practice...  So working on the 
assumption that quality time is heaps better than quantity time, I say to them 
what can you realistically commit to each day? I say to them even if it's 20 
minutes if you know there's a certain part of the day when you can sit down and 
work at this then even 20 minutes of concentrated practice is better than 1 hour 
of unconcentrated practice...  
Say they commit to 1 hour instead of 2 or 3 and I say to them you set that alarm 
for 1 hour, and when that alarm goes off I don't care what you are doing, you get 
up from the piano and you go away from the piano and you do something 
whatever it is you need to do, something else...  So I trust them.  I say to them no 
matter how much you feel you are into it that you feel you need to go on, I say 
don't do it, don't let yourself. 
There's a psychological thing going on here, so the next day they can't wait to 
get back to the piano.  That's where the concentration sets in. That hour starts to 
becomes so precious to them that they automatically start to apply the sort of 
concentration that's going to do them so much more good than just sitting there 
without concentrating. 

 
A6.19  PRMD prevalence 
6. Drawing on your own experience, have you experienced a prevalence of 
performance-related pain and injury among jazz pianists? 
 
<Internals\Case Study S1> - § 1 reference coded  [0.37% Coverage] 
 
Reference 1 - 0.37% Coverage 
 

Yes I think it does happen quite a lot 
 

<Internals\Case Study S3> - § 1 reference coded  [3.54% Coverage] 
 
Reference 1 - 3.54% Coverage 
 
 

Not that many pianists I don't think. I have heard about other instrumentalists 
but I have not heard about that many pianists necessarily. I think one or two 
from memory have spoken about it. 

 
 
<Internals\Case Study T6> - § 1 reference coded  [0.47% Coverage] 
 
Reference 1 - 0.47% Coverage 
 

It hasn't been my experience to come across too many of them. 
 
A6.20  Cause of PRMD 
Prompts: To what would you attribute the cause? 
6. Drawing on your own experience, if there is a prevalence of performance-related 
pain and injury among jazz pianists? 
Prompts: To what would you attribute the cause? 
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<Internals\Case Study S1> - § 2 references coded  [5.13% Coverage] 
 
Reference 1 - 1.92% Coverage 
 

I think people are not aware enough and don't pay enough attention to it and 
keep pushing through the pain or just ignore it, anything like that which is 
something you really should take care of it. 

 
Reference 2 - 3.21% Coverage 
 

Bad posture is one. Lack of exercise for sure. Carrying heavy gear is definitely 
one of them. Going for gigs and carrying heavy full weighted heavy weight 
piano. If you don't get the right case and it doesn't have wheels, you do have to 
pick it up and there's lot of pressure on your wrist when you do that. Yes that's 
definitely  

 
<Internals\Case Study T2> - § 1 reference coded  [2.63% Coverage] 
 
Reference 1 - 2.63% Coverage 
 
Prompts: To what would you attribute the cause? 
 

I think sometimes the lifestyle - and that seems to be changing now -but the 
lifestyle itself seems to be the biggest injury to their health.  The lifestyle of 
endless becoming obsessed which is a good thing but becoming obsessed we 
spend more and more hours at the keyboard and wanting to master it and more 
and more developing the blinkered vision that I have to do this, I have to do this, 
then other things start to suffer and they don't take the holistic approach and it's 
then that musicians develop health problems that they try to fix in later life. 

 
<Internals\Case Study S3> - § 2 references coded  [12.66% Coverage] 
 
Reference 1 - 7.53% Coverage 
 

I'm convinced also and what I feel the issue was, was a combination of 
practising and mousing. There would be a pile of emails would come in, the pile 
would come in while I was practising.  I was doing all these fine movements at 
the piano so you go from doing all these fine movements at the piano to this fine 
mousing movement. I had a colleague I was speaking who was playing a lot of 
computer games and he was practising too and experiencing the same thing.  So 
I had a bit of an idea that practising and mousing are not such a good idea. And 
it's common because quite a few people would be mousing at the computer and 
practising. So when I'm practising, I actually try to stay off the computer a bit.  

 
Reference 2 - 5.13% Coverage 
 

Not pain, but I'm not sure if it's related to practice. It might also be related to 
sitting at the computer. In fact I used to get it a lot when I was writing.  When I 
was doing a lot of writing, not writing at the piano, but putting the scores into 
Sibelius, and sitting at the computer for hours, I used to put a cushion behind my 
head and just lean back rather than sitting forward and squinting at the screen. I 
think the other pain is more related to computer use than playing. 

 
<Internals\Case Study T4> - § 1 reference coded  [0.77% Coverage] 
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Reference 1 - 0.77% Coverage 
 

Personally I think that accidents or injuries happen when people are playing 
something in a mechanistic way and are disconnected from the music. 

 
<Internals\Case Study T6> - § 1 reference coded  [9.45% Coverage] 
 
Reference 1 - 9.45% Coverage 
 

I have had students who have mentioned from time to time that they were having 
a few problems and the moment that those start to appear I always tell them the 
same thing.  I remind them about the warming up and generally I find that they 
have been forgetting.  And once reminded of it because the pain itself reminds 
them I also just remind them again because it's so easy to forget when you are 
not used to taking care of business in that way it's so easy to forget.  And I think 
that young students have to be reminded or have to remind themselves and I tell 
them to write down on a piece of cardboard in huge letters, "Warm-up." and put 
it somewhere in the house where you are going to see it before you go anywhere 
near the piano.  And I know the ones who finally get to a point where they don't 
need to be reminded either by me or need to remind themselves.  It becomes a 
matter of habit and those are the ones who report being clear of pain and strain 
of any sort. but the first thing I always tell them is...I tell them to massage the 
area when they are experiencing problems but also I caution them that the 
moment they start to feel pain when they are practising they need to stop and go 
away and do something else. 

 
A6.21  Discuss PRMD with teacher 
7. Do you as a student discuss performance-related health issues with your teacher?  
7. Do you as a teacher discuss performance-related health issues with your student?  
 
<Internals\Case Study S1> - § 1 reference coded  [1.57% Coverage] 
 
Reference 1 - 1.57% Coverage 
 
7. Do you as a student discuss performance-related health issues with your teacher?  
 

Yes I did. I definitely did and I definitely felt comfortable doing that.  
 
<Internals\Case Study T2> - § 1 reference coded  [1.28% Coverage] 
 
Reference 1 - 1.28% Coverage 
 

I do feel very comfortable to the point where I talk too much so I have to 
discipline the amount of time I actually spend on it, although I don't think you 
can over estimate the importance of getting a holistic health in place and 
establishing that prior to embarking onto a career of a musician. 

 
<Internals\Case Study T4> - § 1 reference coded  [0.15% Coverage] 
 
Reference 1 - 0.15% Coverage 
 

Sure I do this all the time. 
 
<Internals\Case Study S5> - § 1 reference coded  [2.86% Coverage] 
 
Reference 1 - 2.86% Coverage 
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To be honest with you.  Before I told you... the teacher I studied with in New 
York she really did a lot.  Her and the one before... who suffered injury himself.  
Some teachers seemed more sympathetic than others. Some were very 
sympathetic but simply didn't have anything practical to help me - nothing - 
nothing practical to help me with my problem. 

 
<Internals\Case Study T6> - § 1 reference coded  [0.02% Coverage] 
 
Reference 1 - 0.02% Coverage 
 

Yes 
 
A6.22  Health Professional role in pain and injury 
8. Have your performance-related pain and injury been diagnosed and treated by a 
health professional? 
8. Have your students’ performance-related pain and injury ever been diagnosed and 
treated by a health professional? 
 
<Internals\Case Study S1> - § 1 reference coded  [0.86% Coverage] 
 
Reference 1 - 0.86% Coverage 
 

Definitely I went to the doctor a fair few times. I did go to an Occupational 
Therapist.  

 
<Internals\Case Study T2> - § 1 reference coded  [1.58% Coverage] 
 
Reference 1 - 1.58% Coverage 
 
8. Have your students’ performance-related pain and injury ever been diagnosed and 
treated by a health professional? 
Prompts: Describe the students’ various symptoms 
Prompts: Describe the various types of diagnoses 
Prompts: Describe the various types of treatment/therapy 
Prompts: Have your students ever tried other alternate therapies?  
 

Not to my knowledge. 
 
<Internals\Case Study T4> - § 1 reference coded  [0.02% Coverage] 
 
Reference 1 - 0.02% Coverage 
 

Yes 
 
<Internals\Case Study T6> - § 1 reference coded  [0.76% Coverage] 
 
Reference 1 - 0.76% Coverage 
 

I know there have been a couple but apart from that they appear to have been 
relatively pain free. 

 
A6.23  Student or Teacher Symptoms 
Prompts: Describe the symptoms 
Prompts: Describe the students’ various symptoms 
 
<Internals\Case Study S1> - § 1 reference coded  [2.38% Coverage] 
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Reference 1 - 2.38% Coverage 
 

It was mainly wrist pain and after I was playing for about an hour, you just felt 
really fatigued, your hand, suddenly you couldn't move it. You couldn't move 
your fingers that weak. It was very tense and debilitating. It was just quite 
painful. 

 
A6.24  Diagnosis of pain or injury 
Prompts: Describe the type of diagnoses 
Prompts: Describe the various types of diagnoses 
 
<Internals\Case Study S1> - § 1 reference coded  [2.83% Coverage] 
 
Reference 1 - 2.83% Coverage 
 

I specifically remember I had no idea what it had to do with anything but I 
remember he asked me to hold a paper between my fingers and I did it and he 
goes "it seems like you have muscle........ fatigue, muscle..." something like that, 
and he diagnosed it as that - muscle , can't remember. 

 
<Internals\Case Study S3> - § 1 reference coded  [5.68% Coverage] 
 
Reference 1 - 5.68% Coverage 
 

It wasn't like RSI or anything specific like that. I did not really have... 
conventional. .I mainly had this one scan.  I think I had a recording coming up in 
LA and I was concerned about it. I had a CAT scan and they said they couldn't 
really see...I was just wondering about permanent injury, because the pain keeps 
coming up in the same place every now and then.  I think it's just that once 
you've done a little bit of damage you might get the same problem, and it was in 
the right hand where I was pushing hard with this passage. 
 

<Internals\Case Study T4> - § 1 reference coded  [0.93% Coverage] 
 
Reference 1 - 0.93% Coverage 
 

The ones I've heard the most are Tendonitis, Carpal Tunnel Syndrome, Pre- 
Carpal Tunnel Syndrome, tenosenovitis and somebody I have had, seemed to 
have had a pinched nerve. 

 
<Internals\Case Study S5> - § 1 reference coded  [2.65% Coverage] 
 
Reference 1 - 2.65% Coverage 
 

After my sophomore year at college, I was 19, I went to the... Institute for the 
Performing Arts in New York City to try to receive treatment and a diagnosis. 
And I received 2 different diagnoses from 2 different doctors. One said that he 
thought I had thoracic outlet syndrome and that I wasn't getting enough Stage 4 
sleep. 

 
A6.25  Therapy to prevent pain or injury 
Prompts: Describe the preventative treatment/therapy 
Prompts: Describe the various types of preventative treatment/therapy 



403 

Graham Wood 2011 PRMD and Jazz Pianists    

 
<Internals\Case Study T2> - § 1 reference coded  [6.71% Coverage] 
 
Reference 1 - 6.71% Coverage 
 

No, No I don't think the Alexander Technique. I have seen it and I'm sure it's 
very good but what I come back to is that our bodies are designed by God or 
Nature to trot all day after a mammoth, spear it  and bring it back to the cave.  
We have general bodies that need general and overall and balanced health, and 
given the fact that we have little time to put into that health because of the 
demands on that time and the unpaid practice hours I generally suggest that the 
student looks for the ideal pure concentrated exercise regime which I have found 
not just in my case but just because I have read up on it and what I have come up 
with and it's been a bit of a passion to find this ideal package.  I do a balanced 
weight program three times a week and a body toning and a calisthenics 
program and amongst all that on as many times as you can a balanced cardio 
vascular program which would be either running or bike riding or swimming - a 
balanced approach to overall health that gives us the energy to spend long hours 
at the keyboard and gives us that factor of safety so that it doesn't matter what 
we do at the keyboard we won't hurt ourselves, providing we have the 
anticipation- and I think that avoidance of RSI is tied up with anticipation 
because a lack of anticipation where we are a bit too late so we twist ourselves to 
get to the note leads to a bad standard of performance anyway that's what gives 
us the RSI pain and injury as long as your moving is flexible and you are well 
ahead of where you are and you are anticipating where you want to go. 

 
<Internals\Case Study T4> - § 1 reference coded  [2.40% Coverage] 
 
Reference 1 - 2.40% Coverage 
 

and I have to say my feeling about that stuff has been to treat that more with... 
the other part of my own experience was that a lot of this was not just about 
piano technique but piano technique in the larger sense of what that could mean 
but there are things like Feldenkrais, or Tai Chi, or Yoga, or Alexander 
Technique all those different things that are very helpful at addressing habits 
away from the piano that are contributing to the problem. 
 

<Internals\Case Study T6> - § 1 reference coded  [4.84% Coverage] 
 
Reference 1 - 4.84% Coverage 
 

But...it's not uncommon for new students to refer to certain back pain or neck or 
shoulder, or wrist, or forearm or whatever... to do this, but I notice that after they 
have started to adapt to the sort of stuff we talk about, and they start to embrace 
the concept of them being the instrument, and they need to take the same kind of 
good care of themselves as they would of their instrument, and that includes...the 
breathing and the posture then I notice the problems they have been referring to 
when they first come, seem to dissipate which only goes to convinces me and 
has over the years that we are on the right track. 

 
A6.26  Therapy to treat pain or injury 
Prompts: Describe the treatment/therapy 
 
<Internals\Case Study S1> - § 1 reference coded  [0.86% Coverage] 
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Reference 1 - 0.86% Coverage 
 

Unfortunately definitely the doctors they just kept on describing muscle pain 
medication. 
 

<Internals\Case Study S3> - § 1 reference coded  [0.93% Coverage] 
 
Reference 1 - 0.93% Coverage 
 

I had scans and acupuncture and I got some lotions like massage kind of stuff 
like that. 

 
<Internals\Case Study T4> - § 1 reference coded  [8.47% Coverage] 
 
Reference 1 - 8.47% Coverage 
 

When I got tendonitis 25 years ago, I was put in splints for 3 months. I didn't 
practise or do anything. I didn't use my hands in any way. Then there was a long 
process of trying to retrain - 5 minutes a day, then 10 minutes a day and all this 
kind of stuff. Ultimately for me there was not a very good result so my feeling is 
that unless the student is completely debilitated, that they need to try and find 
ways of integrating very mild practice and just figure out what it is they can do 
at the piano which is not going to hurt them and try and do that. It really 
involves obviously changing your practice agenda quite a bit. Talking about fast 
tempo playing. If you're going to talk about you're just going to play 2/8 notes at 
a fast tempo, you hear subdivisions of tempo and that doesn't necessarily take a 
lot of technique. I really think it is important for them to try and stay in the game 
and figure out a way to do some playing as they work through this problem and 
try to get past it. I have had some students who have had it and we've worked 
through it in different ways. I haven't had any students that I have seen in a 
regular way who didn't sort through this problem and figure out how to get past 
it. I 'm really thinking of one pianist in particular who went through a 6 month 
period where he was really struggling. He's an incredible musician and an 
incredible student and I don't take much credit for it. He has completely worked 
beyond it. That's what I'm really thinking of. There are others that have had mild 
issues but he was the one that was most severely damaged. 

 
<Internals\Case Study S5> - § 2 references coded  [8.31% Coverage] 
 
Reference 1 - 3.84% Coverage 
 

He just put me on anti-inflammatories and told me not to play piano for a month. 
The other doctor she treated things more holistically and I was going to the city 
once a week and she would perform osteopath manipulation on me.   We did that 
a few times but insurance didn't cover it so I couldn't really go back.  I also went 
to a Chiropractor in my sophomore year in college until I ran out of money.  
Junior year I studied 3 months at Harvard, Alexander Technique.   

 
Reference 2 - 4.47% Coverage 
 

I was getting physical therapy treatment on campus also because they have a big 
physical therapy program....They told me to fill dixie cups with water and put 
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them in my freezer... I would take one out and I would...melt the entire thing 
down within 7 minutes my arms were so inflamed.  I did Alexander in my junior 
year for 3 months. Everyone said, Wow you look great, you're looking so much 
better but the pain wasn't going away. That got expensive so I stopped that.  
From there I stopped seeking treatment.  I just started praying a lot more. 

 
A6.27  Alternative therapy for pain and injury 
Prompts: Have you tried other alternate therapies?  
Prompts: Have your students ever tried other alternate therapies?  
 
<Internals\Case Study S1> - § 2 references coded  [3.47% Coverage] 
 
Reference 1 - 1.41% Coverage 
 

For me exercise was a big thing. He did say that for the posture to keep a straight 
back and develop the muscles in the back and that would help  
 

Reference 2 - 2.06% Coverage 
 

My grandma is a professional masseuse and she kept on massaging the area and 
it did help, it did actually quite help a lot...and it did help. It did relieve the pain. 

 
<Internals\Case Study T4> - § 1 reference coded  [8.29% Coverage] 
 
Reference 1 - 8.29% Coverage 
 

I always tell people to do everything. I know some people who have had good 
experiences with anti-inflammatory drugs at least in the short term. I also think 
physical therapy has sometimes been helpful.  Yoga has sometimes been helpful. 
Alexander Technique, Feldenkrais, people have had good experiences with that.  
I know some people who claim they have had really good experiences with 
acupuncture although my experience is that I've found that hard to believe that 
overuse syndrome is very amenable to that kind of a fix. I encourage people to 
try anything they want to try.  For example there are some things I have tried 
myself. But some things like chiropractory I think is useless. There are a lot of 
alternative things that I don't particularly believe in. But then again anecdotally I 
have heard everything from E vitamins, to massage, or different kind of deep 
tissue work, myotherapy. I've heard many many things that certain people have 
claimed, and in terms of my own students, yoga, swimming, Feldenkrais - 
physical therapists or I forget what they call them in Europe - physiotherapists?  
I actually think in terms of therapy that there are certain people who are very - in 
all those disciplines - a lot of the time it's not the discipline it's the individual 
there are certain people who have a very sense of kinetic- how people use 
themselves, and they can be very helpful, whether they are a piano teacher or a 
physical therapist, a naturopath, or anything there are people within these 
disciplines who see things and can be very helpful. 

 
A6.28  Beliefs & Attitudes concerning student pain and injury 
9. What are you beliefs about performance-related pain and injury for jazz pianists? 
 
<Internals\Case Study S1> - § 2 references coded  [7.00% Coverage] 
 
Reference 1 - 2.55% Coverage 
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I remember when we were discussing it, it actually has a lot to do with the mind 
frame of the performers and not getting stressed or tensing up because when you 
do get stressed you forget about your posture and you do forget about a lot of 
things and get injury. 

 
Reference 2 - 4.45% Coverage 
 

I think it's something that at this point not a lot of people are aware of their 
wellness. It is really something that really, really prevents you to play to the 
maximum of your ability. Especially in a gig performance. You do have to not 
underestimate warming up. For me it was warming up and practising, honestly 
practising stretching and trying to do things really good and the final note would 
be to definitely read about it and definitely spend the time 

 
<Internals\Case Study T2> - § 1 reference coded  [15.34% Coverage] 
 
Reference 1 - 15.34% Coverage 
 

I am a little bit conservative about pain and injury and I go back to people like 
Liszt and Art Tatum, people who sat there playing at a very high level of 
performance every day.  Liszt wrote a letter to a friend saying he was very happy 
because he was practising just trills for 4 hours each day and if that's not a recipe 
for RSI, I don't know what is.  But I don't think that Liszt suffered from RSI.  
And that doesn't mean that it doesn't exist.  
More often than not I think RSI or Repetitive Strain Injury and strain from 
playing is a result from a lack of preparation. Or bad preparation. Sometimes it's 
over-preparation at too intense a level. People have to constantly listen to their 
body. The body is a holistic organism and the blood vessels flow all around the 
body and the ligaments all interact. Just picking up my glasses if I think about it 
requires a slight interaction and a shift of balance in the whole body. So playing 
the piano you play it with your whole body. Sometimes I think we concentrate 
too much on 'what do I need to do physically to build up my body?' But we 
genetically have the same body we've had for 40,000 years. We've still got the 
bodies of hunter-gatherers and health is a holistic thing. 
There's only 2/3 of the blood supply the oxygenated blood that the brain requires 
is supplied by the action of the heart pump. The last 1/3 of the blood is supplied 
by the actions of the body's muscles through the blood vessels that wind around 
them and given the fact that playing a musical instrument is an extremely 
unnatural.......... . Depending on your point of view, either God or Nature did not 
give us the specific skills to play a piano or to play a precision bass. We are 
given certain basic tendencies but all our bodies are identical in terms of their 
physical needs to attend in order to make them healthy, being holistic organisms. 

 
There's a thing in engineering Factor Of Safety (FOS) and in a thing as big as a 
lift there is a crucial safety factor so that if a lift is built to hold 10 people with a 
maximum of 1000 kilograms and even though it will hold 15 people, they will 
put a plaque on the door saying ' to hold 10 people or 1000 kilograms.' 
But for a piece of machinery as important of a lift, FOS is set at 13 to 1. So in 
terms of the materials they use and the stressors, and the pulleys, and in 
everything that interacts they will build that lift to take 13,000 kilograms. So 
they build it to a factor of 13 to 1. 
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I come across electric bass players which is a very heavy instrument who stand 
on one hip and then complain because they have to go to the physiotherapist 
because they are getting hip problems.  
So if we build a Factor of Safety into our health, and develop holistically our 
whole body, your instrument might be one which only requires the use one hand, 
but the whole body needs to be healthy, in an equal way because all the muscles 
interact well past the point of the exertion needed to play that composition. So to 
sit at a piano in a slightly cramped position for 8 hours of playing, we'll never 
have problems and I think being such a holistic organism we know that muscle 
development leads to a healthy mind it also works its way into the cells and 
changes the DNA and makes us more resistant to disease. Organic wellness 
comes from muscular.   What I encourage students to do is to engage in boring 
pure exercise to build the body up into the most efficient way in the least time 
using the most efficient exercises of recent times rather than organised sport 
which leads to a lot of injury. 
 

 
<Internals\Case Study T4> - § 2 references coded  [8.55% Coverage] 
 
Reference 1 - 0.77% Coverage 
 

Personally I think that accidents or injuries happen when people are playing 
something in a mechanistic way and are disconnected from the music. 

 
Reference 2 - 7.79% Coverage 
 

Sure. One of the things is as you watch students...as technical issues present 
themselves. I would say the best distillation of what I believe about piano 
technique is the Abby Whiteside approach, so one of the things that I have to 
instil is students that seem to have a lot of tension at the fingertip and are doing a 
lot of initiation, trying to initiate action at the key drop with their fingers and 
hands that's a big issue for me. In general I'm trying to get students to play using 
the larger muscle groups, and trying to involve the back and shoulders more and 
do less at the periphery. They tend to over-articulate at the fingertips that causes 
a lot of problems so that's one thing and another thing is to be aware and if 
someone says they are having problems and when you see them playing and if I 
see a student is tense or uncomfortable, I try to ask if people are having any kind 
of pain, or if something looks not good I will tell students it is important to 
monitor it, to not push beyond what feels comfortable in a practice session and 
that sort of thing. When I do have to address technique issues with students - I 
used to play with Sophia Rosoff who is one of the Abby Whiteside teachers - 
using some of those exercises which involve less...like trying to initiate the 
keydrop from further back in the mechanism of shoulder and back and using the 
weight of the arm more and doing less with finger strength and isolation at the 
finger level. 

 
<Internals\Case Study S5> - § 1 reference coded  [9.48% Coverage] 
 
Reference 1 - 9.48% Coverage 
 

A lot of pianists and it's a psychological thing - I've read this it seems logical and 
I believe it to some extent - believe that their identity as a person is mixed in by 
their piano playing.  How good they are as a person whether they know it or not, 
they measure their success as a person by their proficiency on the piano, their 
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ability to play. It becomes a big issue and then in order to feel better about 
yourself you'll keep playing and sometimes through pain you feel like you have 
to reach a certain goal you have to keep playing to get good..  I wasn't told pain 
was a bad thing. I figured it was no pain no gain. I know that one of my 
professors said the same thing.  She would sit there for 6 hours a day and she 
would just play through the pain. And that's what I did but it's a Catch-22 
situation in a lot of ways, because in order to get rid of these issues it needs to be 
less time at the piano but more focused and not more focused in terms of brain 
power, more focused in the way the body works.  You think if I just keep 
tapping this out it will be in my head and I will have it memorised, but there is a 
much more efficient way of doing this. 

 
<Internals\Case Study T6> - § 1 reference coded  [8.06% Coverage] 
 
Reference 1 - 8.06% Coverage 
 

One of the things I am very careful to outline...there is something we talk about 
before they do anything else...When a student comes to see me for the first 
time...we don't talk about the business of playing the piano for a while because 
what we do do is talk about what they normally do when they're about to 
play...then they'll say, 'you mean a warm-up?'...they'll generally say 'play some 
scales, play some arpeggios' or whatever...and that's when we talk about concept 
and what I try to help them embrace is the concept that they themselves are in 
fact the instrument and any warm-up that they do... I'm fully in favour of what 
they call a warm-up, scales, arpeggios etc...but the important thing before 
anything else before they go anywhere near the instrument they need to be 
looking at warming the real instrument which I believe is the person 
themselves...if the human organism if you like is the instrument...that huge lump 
of wood...that so called instrument becomes simply really an extension of them, 
them as the real instrument.  

 
A6.29  Knowledge sources of PRMD 
Prompts: Where do you think these beliefs come from? 
 
<Internals\Case Study S1> - § 2 references coded  [7.18% Coverage] 
 
Reference 1 - 4.19% Coverage 
 

I was very fortunate to have lectures with a key pianist. 
I think at the time I was getting a lot of information on it but I was so occupied 
with practising that maybe I did not take the right steps to avoid it. 
There was a lot of talking about warming up I remember and not stacking and of 
the Alexander Technique. 
All of the things were really good. But again at the time I think I was quite 
occupied with practice and.....  

 
Reference 2 - 2.99% Coverage 
 
Prompts: How have you found out about performance-related pain and injury? 
 

Definitely from you [Interviewer was his teacher]. You are the one who made, 
that made me think there was actually something wrong. At the time I would 
have just kept on going. 
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<Internals\Case Study S5> - § 1 reference coded  [1.74% Coverage] 
 
Reference 1 - 1.74% Coverage 
 

You've asked me stuff I've loaded answers to this, because I've read a lot of 
books on this too from years without outlet when there was nothing out there. 
Some books like Playing Less Hurt, or Music Physicality.  

 
A6.30  Changes due to increased awareness 
Prompts: Has this knowledge changed your concept about practicing, performing, 
teaching etc. 
 
<Internals\Case Study S1> - § 1 reference coded  [5.45% Coverage] 
 
Reference 1 - 5.45% Coverage 
 

Definitely, definitely, definitely. As a jazz musician you tend to forget about - 
you are on about feelings and emotion and practice and be in the moment - and 
you do actually forget how to take care of yourself, and eat healthy and when 
you feel the pain to actually stop. It seems so simple now but at the time it's 
something you just don't think about. Definitely not at the gig you are just 
playing and having a good time and you forget about a lot of things. 

 
A6.31  Comments 
9. Is there anything else you would like to add on the topic of PRMD? 
 
<Internals\Case Study S1> - § 1 reference coded  [2.37% Coverage] 
 
Reference 1 - 2.37% Coverage 
 

Just on a final note I think it's very important to keep aware. And if someone 
does - I remember finding out - you know I remember being in uni and speaking 
about fellow piano players and I think its' very important to - word of mouth - 
the knowledge. 

 
<Internals\Case Study S3> - § 1 reference coded  [0.92% Coverage] 
 
Reference 1 - 0.92% Coverage 
 

No. I had a little bit of a feeling about that computer use. It might be just me 
but... 

 
<Internals\Case Study T4> - § 1 reference coded  [3.22% Coverage] 
 
Reference 1 - 3.22% Coverage 
 
9. Is there anything else you would like to add on the topic of PRMD? 
 

No but it's good to hear because it's makes me realise. I have to say, partially 
because of teaching at the grad level, I feel that I don't look for any of these 
things very much unless somebody brings it up. I'm still OK with that. There's 
nothing wrong with that. Having had this conversation it makes me want to 
think about checking in with students on this more and maybe making sure their 
practice is reasonable and temperate and all those things - I think it's a thing I 
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think I'm going to try to be a little more aware about. 
 

<Internals\Case Study S5> - § 1 reference coded  [5.46% Coverage] 
 
Reference 1 - 5.46% Coverage 
 

Research is rare... I have been looking forward to and expecting performance 
[injury] preventive ...[courses] for the piano.  I have been hoping it would 
become part of the curriculum. Some people may have a person on staff.  One 
university has a link with the physical therapy department and the school have a 
performing arts clinic every Summer involving physical therapy, introducing 
people to. I was into biofeedback for a while, that could help - Feldenkrais, 
Alexander Technique...A lot of students are leaving school without knowing 
about their instrument at all...especially pianists...I think it should be 
incorporated into college curriculum as a necessity.  

 
<Internals\Case Study T6> - § 1 reference coded  [6.43% Coverage] 
 
Reference 1 - 6.43% Coverage 
 

I am fortunate enough to have the benefit of taking different sorts of classes...A 
lovely mixture, a lovely variety of musical work and genres I am involved with 
and I apply the same principle...to all of these students.  There's even a 
particular...I loosely call it the "jazz dance" and it is something I introduce to 
everyone and it basically a thing that involves warming the whole body and it's 
fun to do and it really does work and it's one of the best ways of getting rid of 
tension that I've ever heard of and I've had enough feedback over the years to 
convince me that yes it really does work.  And it's something I encourage them 
to do when they are going to go into perform or to an exam.  It just helps to get 
rid of tension. Tension is one of the biggest hurdles I think that can interfere 
with a person's performance. 
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Participant Information Sheet 
 
This survey is being conducted by Graham Wood as part of his thesis research for the 
degree Master of Music Education at University of Western Australia. The aim of this 
study is to explore the possible relationship between jazz performance and performance 
techniques, and overuse syndrome. 
 
This questionnaire is for all people wishing to participate who are over the age of 
eighteen, who have reached at least tertiary performance level on jazz piano and 
professional Jazz pianists who have graduated from a tertiary jazz programme. 
Participation in this survey is confidential and anonymous. The research involves filling 
out a questionnaire, which should take 15-20 minutes of your time. Being involved in 
this study is entirely voluntary. You are free not to participate or may withdraw at any 
time without prejudice or negative consequences.  
 
However your participation in this study would be greatly appreciated!!! 

 
You will not be asked to give your name or any other potentially identifying 
information so that you can remain anonymous. Your answers will only be viewed 
by Graham Wood and his supervisors. Completed questionnaires collected will 
remain in the possession of Graham Wood, in a locked cabinet for no longer than 
five years, after which they will be destroyed. 
 
If you have any questions, or wish to discuss the study contact Graham Wood by phone 
or email. 9370 6841 or g.wood@ecu.edu.au.  If you wish, you can contact my 
supervisor, Suzanne Wijsman from the School of Music at University of Western 
Australia via email mailto:swijsman@cyllene.uwa.edu.au.  This research has been 
approved by the University of Western Australia Human Research Ethics Committee. 
 
If you wish to be involved in this study please begin the questionnaire.  
Please Note- the questionnaire is printed on both sides of the paper. 
 
Your submission of the completed anonymous questionnaire will be deemed to 
indicate your consent as outlined below:  
 
“I have read the information provided and any questions I have asked have been 
answered to my satisfaction.  I agree to participate in this activity, realising that I may 
withdraw at any time without reason and without prejudice. I understand that all 
information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law.   I have been advised as to what data is being 
collected, what the purpose is, and what will be done with the data upon completion of 
the research. 
 
I agree that research data gathered for the study may be published provided my name or 
other identifying information is not used.” 
 
Signature....................................................................................................... 
 

Thank you for your help 
  

mailto:g.wood@ecu.edu.au�
mailto:swisjman@cyllene.uwa.edu.au�
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SECTION A:  Demographics  Date_______________ 

Q 1  Age:  Q 2 Gender  Q3. Hand Dominance 

  15-20  Male   Right 
  21-25    Female    Left 
  26-30  
  31-35  
  Over 35  

   (State Age)............ 

Q4 Occupation 
  Professional musician 
  Music student 
  Amateur Musician 

 Other  (please specify)................................................................ 
 
Q 5 Highest level of education       

 Currently completing TAFE Degree  
 TAFE degree  
 Currently completing Bachelor Degree 
 Bachelor Degree 
 Currently completing Post Graduate Degree  
 Post Graduate Degree 
 Other (please specify)................................................................ 

 
Q 6 In what State or Territory of Australia (or the United States) do you live? 

 WA 
 NSW 
 Vic 
 Qld 
 SA 
 ACT 
 Tas 
 NT 
If United States please specify....................................................... 
 

Q 7 Age of first piano practice experience.................................. 
 
Q 8 How long in years have you kept up a regular practice schedule?................ 
 
Q 9 Age of first piano performance experience.............................. 
 
Q 10 How long in years have you kept up a regular performance schedule?........ 
 
Q 11 How often do you participate in physical aerobic exercise?   
   
  Never (1) 
 
  Occasionally (2) 
 
  Regularly (3) 
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For (2) & (3), state type and average number of times per week and hours per week 
spent in each type of exercise 
 
 Type of exercise   How often per wk   How long per wk 
 .........................................................      ................ . .........hrs/wk 
 ........................................................       ...............  .........hrs/wk 
            .........................................................       ...............  .........hrs/wk 

 
 

SECTION B:   Frequency, Duration, and Intensity of Repetitive  
Mechanical Body Movements during Practice  

 
In this section are some questions about your piano practice sessions, how often 
you practise, how long you normally practise in a typical day, and what practice 
activities you do away-from-the-keyboard.  Although you might find it quite 
difficult to work out exactly how much, or how often you practise, just do the 
best you can.  
Please tick the appropriate box where this is indicated. 

 

Frequency & Duration 

At the keyboard practice 

Q 12 Against the days of the week listed below, place a mark on the line to  
 represent the amount of daily practice in hours you did on each day  
 during the last week.  If more than 5 hours daily, state the number of  
 hours of practice on that day. 
[Example:  Wednesday____1hr____2hrs_____3hrs____4hrs____5hrs+ (State hours)........] 
 
       

Monday  ____1hr_____2hrs_____3hrs____4hrs____5hrs+ (State hours)............ 

 

Tuesday  ____1hr_____2hrs_____3hrs____4hrs____5hrs+ (State hours)............. 

 

Wednesday ____1hr_____2hrs_____3hrs____4hrs____5hrs+ (State hours)............. 

 

Thursday ____1hr_____2hrs_____3hrs____4hrs____5hrs+ (State hours)............ 

 

Friday ____1hr_____2hrs_____3hrs____4hrs____5hrs+ (State hours)............. 

 

Saturday ____1hr_____2hrs_____3hrs____4hrs____5hrs+ (State hours)............ 

 

Sunday ____1hr_____2hrs_____3hrs____4hrs____5hrs+ (State hours) ........... 
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Q 13 If you are currently taking piano lessons, on what day is your 

lesson? 

 Monday 
 Tuesday 
 Wednesday 
 Thursday 
 Friday 
 Saturday 
 Sunday 
 

Q 14. At what time of the day is your lesson? 

 Time...................am................pm 
 
Q 15 Do you do any repetitive finger-strengthening exercises? 
   Yes 
   No 
If yes then please list the type of exercise(s)  
 
…………………………………………………………………………………………… 
 
 
The previous questions gathered general information on you practice and 
performance routines spread across the week.   

 
Now could you tell us the average amount of practice/performance and computer 
use you would undertake at any one time in normal times weekly compared to 
peak times weekly where: 

Normal = Normal practice routine, generally relaxed and without external  
 pressures  
Peak     = Peak practice routine when extra time and energy is required  
 due to external pressures 
External Pressures = e.g. Imminent lesson, imminent performance, teacher  
 pressure, deadline, workload. 
 

Q 16  How many gigs/performances would you do in a normal period weekly, 
and  
  what would be the duration of each gig/performance? 
         How many Gigs/Performances    How Long for Each Gig/Performance 
 
 ................. ............................................... 
 
Q 17  How many gigs/performances would you do in a peak period weekly, and  
  what would be the average duration of each gig/performance? 
  How many Gigs/Performances       Average duration per Gig/Performance 
 
   ................. ............................................... 
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Q 18  How many group practice sessions/rehearsals would you do in a normal  
  period weekly, and what would be the duration of each gig/performance? 
   How many Group Practice     How Long for Each Practice  
   Sessions/Rehearsals  Session/Rehearsal 
 
   ................. ............................................... 
 
Q 19  How many group practice sessions/rehearsals would you do in a peak  
  period weekly, and what would be the duration of each gig/ performance?  
 
   How many Group Practice  How Long for  
   Sessions/Rehearsals  EachPractice  
       Session/Rehearsal 
 
 ......................................... ............................................... 
 
Q 20  How many individual practice sessions would you do in a normal period 
  weekly, and what would be the duration of each individual practice  
  session? 
   How many Individual       How Long for Each  
   Practice Sessions       Individual Practice Session

  
 ................. ............................................... 
 
Q 21  How many individual practice sessions would you do in a peak period  
   weekly, and what would be the duration of each individual practice    
   session? 
   How many Individual How Long for Each Individual  
   Peak Practice Sessions  Peak Practice Session 
 
   ................. ............................................... 
 
Q 22  How many computer sessions would you do in a normal period weekly   
  and what would be the duration of each computer session? 

 
• Using the typing keyboard 

  How many Computer Sessions  Average Length for Each 
  Computer Session 

 ................. ............................................... 
• Using the computer midi keyboard 

  How many Computer Sessions  Average Length for Each 
  Computer Session 

 
 ................. ............................................... 
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Q 23  How many computer sessions would you do in a peak period weekly   
  and what would be the duration of each computer session? 
 

• Using the typing keyboard 
  How many Peak Computer Sessions  Average Length for Each 

  Peak Computer Session 
 ................. ............................................... 

• Using the computer midi keyboard 
  How many Peak Computer Sessions  Average Length for Each 

  Peak Computer Session 
 ................. ............................................... 
 
Repertoire 
Q 24 How many pieces are in your current practice/performance repertoire?  
 
.................musical pieces currently regularly practicing but not yet performing 
.................musical pieces in performance repertoire that you are currently practicing 
………….musical pieces in performance repertoire that you are no longer practicing 

 
Standard Repertoire  Currently Practise    Currently Perform No Longer  
         Practise 
Ballad..............................  ___________  _________ _________ 
Slow swing...................... ___________  _________ _________ 
Medium swing................. ___________  _________ _________ 
Medium fast swing.......... ___________  _________ _________ 
Fast swing........................ ___________  _________ _________ 
Very fast swing................ ___________  _________ _________ 
Bossanova........................ ___________  _________ _________ 
Samba.............................. ___________  _________ _________ 
Salsa (Montuno) ............. ___________  _________ _________ 
Afro Cuban...................... ___________  _________ _________ 
Latin/Funk....................... ___________  _________ _________ 
Rock Funk....................... ___________  _________ _________ 
Jazz Funk......................... ___________  _________ _________ 
Fusion.............................. ___________  _________ _________ 
Odd Time Signature........ ___________  _________ _________ 
Free Improvisation.......... ___________  _________ _________ 

 Other  (Please specify.... ___________  _________ _________ 
 

Q 25 Please indicate the number of practice sessions and the estimated 
percentage of your practice routine in relation to the following categories:
      
Duration      Number of sessions per week 

1. =  short duration (5-30 mins)  ____________ 
2. =  medium duration (30-60 mins)  ____________ 
3. =  long duration (more than 60 mins) ____________ 

 4. =  no practice routine    (go to question 26) 
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 Speed               Percentage of practice routine 
1. =  low speed    ____________%  
2. =  medium speed    ____________% 
3. =  high speed    ____________% 

 Volume 
1. =  low volume    ____________% 
2. =  medium volume   ____________% 
3. =  high volume    ____________% 

Attack 
1. =  light attack    ____________% 
2. =  medium attack    ____________% 
3. =  heavy attack    ____________% 

 

Q 26 Please make any further comments on your practice routine? 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

 
Q 27 Please indicate the number of performances and the estimated percentage 

of your performance schedule in relation to the following categories: 
     

 
Duration     Number of performances per week 

1. =  short duration (5-30 mins)  ____________ 
2. =  medium duration (30-60 mins)  ____________ 
3. =  long duration (more than 60 mins) ____________ 

 4. =  no performance schedule    (go to question 28) 
Speed     Percentage of performance schedule 

1. =  low speed    ____________%  
2. =  medium speed    ____________% 
3. =  high speed    ____________% 

 Volume 
1. =  low volume    ____________% 
2. =  medium volume   ____________% 
3. =  high volume    ____________% 

Attack 
1. =  light attack    ____________% 
2. =  medium attack    ____________% 
3. =  heavy attack    ____________% 

 

Q 28 Please make any further comments about your performance schedule? 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 
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SECTION C: Away-from-the-keyboard practice, posture, pain, injury or  
 symptoms, diagnosis, therapy, warm-up, cool-down, or  
 external factors contributing to injury or symptoms. 
 
Away from keyboard preparation 
Q 29  During a standard practice session approximately what percentage of 

practice time would you spend away-from-the-keyboard doing the 
following: 

 
(a) exploring melodic, harmonic, and rhythmic extensions or possible 
 alternatives to approach the music 

 0%   0-5%  6-10%  11-20%  Other .........% 
 

 (b) analysing where the music came from, the original recording, and how 
 others have played it by listening to recordings and reading relevant 
 literature 

 0%   0-5%  6-10%  11-20%  Other .........% 
 

(c) reflecting on the mood you have created with your interpretation of the 
 written melody and the success or otherwise of your improvisations 

 0%   0-5%  6-10%  11-20%  Other .........% 
 

(d) finding other ways to approach the music and trying different methods to 
 help solve musical problems 

 0%   0-5%  6-10%  11-20%  Other .........% 
Posture 
Q 30 Do you consciously think about and modify your posture as you practice 
 and perform?      
 Practice   Yes  Performance   Yes 
  No     No 
 
Q 31 If yes, estimate what percentage of the time you consciously remember/ 
 modify posture. 

Practice  Performance 
.........% ..........% 

 
Q 32 Were you taught by past teachers to remember and correct your posture? 
   Yes 
   No 
 
Q 33 If you are still currently taking piano lessons, are you taught by your  

teacher to remember and correct your posture? 
   Yes 
   No 
 
Q 34 Do you do anything independently to remember and correct your posture? 
   Yes 
   No 
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Q 35 If you do work on your posture, which of the following activities do you do 
 to enhance your posture, how often do you do it, for how long each session, 
 and over what period of time have you been doing it? 
 What activity How Often For How Long Over what 
 each session period of time 

 Yoga...................... ..................... .................... .................... 
 Meditation ...................... .................... .................... 
 Alexander Technique ...................... .................... .................... 
  Pilates ...................... .................... .................... 
 Feldenkrais ...................... .................... .................... 
 General Exercise(Please  
 specify)...................... ...................... .................... .................... 
 Other (Please specify)  
 ................................... ...................... .................... .................... 

Pain 
Q 36 Do you now suffer or have you ever suffered pain which you would  

attribute to your music practice or performance? 
 Practice   Yes  Performance   Yes 
  No     No 
 
Q 37 If yes, do you usually continue to practice or perform even if experiencing 
 pain? 
 Practice   Yes  Performance   Yes 
  No     No 
Q 38 If you do continue to practice or perform when in pain, how long would you  

continue and to what level of pain?  
P 
R 
A 
C 
T 
I 
C 
E 

Low Level Pain 
 

 1 – 2 minutes 
 3 – 5 minutes 
 5 – 10 minutes 
 more than 10mins 
 (Specify)…........mins 
 

Moderate Pain 
 

 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
(Specify)...........mins 

High Level pain 
 

 1 - 2 minutes 
 3 - 5 minutes  
 5 - 10 minutes 
 more than 10mins 
 (Specify).........mins 

P 
E 
R 
F 
O 
R 
M 
A 
N 
C 
E 

 
Low Level Pain 

 
 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
 (Specify)............mins 

 
Moderate Pain 

 
 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
(Specify)............mins 

 
High Level pain 

 
 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
 (Specify)...............mins 
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Injury 
Q 39 Do you suffer or have you ever suffered from any physical injury, or  

injuries which you would attribute to your music practice or performance? 
 

 Practice   Yes  Performance   Yes 
  No     No 

 
 Q 40 Which of the following pain conditions or symptoms do you associate with 

your music practice (Please tick the symptom against the body part concerned). 
 

Symptoms Area of injury/symptom 
Sh

ou
ld

er
 

N
ec

k 

W
ri

st
 

M
id

dl
e 

B
ac

k 

L
ow

er
 

B
ac

k 

Fo
re

-a
rm

 

E
lb

ow
 

B
ic

ep
 

T
ri

ce
p 

H
an

d 

Fi
ng

er
s 

O
th

er
 

 (P
le

as
e 

Sp
ec

ify
) 

 

Chronic Pain 
 

            

Aching 
Spasms 

            

Weakness 
 

            

Fatigue 
 

            

Tenderness 
 

            

Swelling 
 

            

Inflammation 
 

            

Soreness 
 

            

Tingling 
 

            

Tightness 
 

            

Stiffness 
 

            

Rigidity 
 

            

Numbness 
 

            

Loss of control 
of finger 
coordination 

            

Tremors 
 

            

Other (Please 
Specify) 
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Q 41 When was the onset of each injury/symptom?    Onset/how 
   long ago  

 Shoulder       ............. 
Neck        ............. 
Wrist        ............. 
Middle Back       ............. 
Lower Back       ............. 
Forearm       ............. 
Elbow        ............. 
Bicep        ............. 
Tricep        ............. 
Hands        ............. 
Fingers        ............. 
Other (Please specify)      ............. 
...............................      ............. 

 
Q 42 How many recurring bouts have there been of each injury/symptom? 

How many  
    bouts 

Shoulder    ............. 
Neck     ............. 
Wrist     ............. 
Middle Back    ............. 
Lower Back    ............. 
Forearm    ............. 
Elbow     ............. 
Bicep     ............. 
Tricep     ............. 
Hands     ............. 
Fingers     ............. 
Other (Please specify)   ............. 
...............................   ............. 
 

Q 43 What was the interval between each recurrence (bout) of each injury in  
days, months or years?       
      Interval 
      between 
      bouts 
 Shoulder    ............. 

Neck     ............. 
Wrist     ............. 
Middle Back    ............. 
Lower Back    ............. 
Forearm    ............. 
Elbow     ............. 
Bicep     ............. 
Tricep     ............. 
Hands     ............. 
Fingers     ............. 
Other (Please specify)   ............. 
...............................   ............. 
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Q 44 What was the extent of debilitation from your injury/symptom, and are you  
still suffering from the injury/symptom? 

 
 1 = Disabling (making it impossible to continue playing) 
 2 = Severe(severely restricts the ability to play) 
 3. = Moderate (moderately restricts the ability to play) 
 4. = Slight (slightly restricts the ability to play)  
       Extent of      Are you still 
       Injury on a   suffering from 

      Scale of 1-4 the injury/. symptom 
Shoulder    ............. ..... .................. 
Neck     ............. ..... .................. 
Wrist     ............. ..... .................. 
Middle Back    ............. ..... .................. 
Lower Back    ............. ..... .................. 
Forearm    ............. ..... .................. 
Elbow     ............. ..... .................. 
Biceps     ............. ..... .................. 
Triceps    ............. ..... .................. 
Hands     ............. ..... .................. 
Fingers    ............. ..... .................. 
Other (Please specify)   ............. ..... .................. 
 
...........................................  ............. ....................... 

Q 45 If the injury is/was disabling, how long were you/have you been, disabled? 
  
 How long disabled ........................................................ 

 
 
Diagnosis 
Q 46 Was your injury diagnosed by a health professional? 
   Yes 
   No 
Q 47 If no, who diagnosed your injury?.......................................................  
        (go to question 51) 
  
Q 48 If yes, what kind of health professional diagnosed your injury?  Tick the  

applicable box and circle to show your level of satisfaction with the  
treatment: 1 = Satisfied 2 = Neutral 3 = Dissatisfied 
 
            Satisfied          Neutral      Dissatisfied 
 General Practitioner   1  2  3 
 Physiotherapist   1  2  3 
 Chiropractor    1  2  3 
 Occupational Therapist  1  2  3 
 Acupuncturist    1  2  3 
 Specialist 

e.g. neurologist, pain specialist etc 
 (Please specify)................................ 1  2  3 
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Q 49  If not satisfied with your diagnosis, what was the reason? 
 ..................................................................................................................... 
 ..................................................................................................................... 
 
Q 50 What was the type of diagnosis given to your injury? 

 Musculo-skeletal problems  
 Nerve entrapment (including carpal tunnel syndrome) 
 Focal Dystonia (motor control disorder) 

  Overuse syndrome  
  Other (State the diagnosis)....................................................... 
 
Therapy 
Health Professionals 
Q 51 Have you consulted a health professional to try to alleviate the pain and  

discomfort of your injury?   
   Yes 
   No 
 
Q 52 If yes, which of the following health professionals (not alternative  

therapists) have you used in seeking treatment for your pain/injury and 
with what success? (Please tick the therapist (or therapists) consulted, and 
circle the level of success) 
1 = Very successful 
2 = Moderately successful 
3. = Unsuccessful 

  Type of therapy     Level of Success 
 
 a. General Practitioner   1  2  3 
 b. Physiotherapist   1  2  3 
 c. Chiropractor    1  2  3 
 d. Occupational Therapist  1  2  3 
 e. Acupuncturist    1  2  3 
 f.  Surgeon/Specialist (Please specify  
  .......................................................... 1  2  3 
 g. Other form of therapy from a  

 psychologist or counsellor  1  2  3 
 h. Other (Please specify)    
  .............................................................1  2  3 
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Q 53 How long did the treatment continue?  
 Injury  How long did the 
         treatment continue 
 

 General Practitioner  .......................  ..................... 
 Physiotherapist   .......................  ..................... 
 Chiropractor   .......................  ..................... 
 Occupational Therapist  .......................  ..................... 
 Acupuncturist   .......................  ..................... 
 Surgeon/Specialist   .......................  ....................  
 Other form of therapy from a  
 psychologist or counsellor ........................ .................... 
 Other (Please specify) 
.........................................  .......................  ..................... 
  

Alternative therapies, body conditioning/awareness and self-medication 
 
Q 54 Have you tried any alternative therapies to alleviate the pain of your 
injury/symptom? 
   Yes 
   No 
 
Q 55 If yes, how often do you (or did you) practice the alternative therapy and 
over what period of time? 

 
 What alternative therapy How Often  Over what 
  period of time 

 Therapeutic Massage ......................  ................... 
 Osteopathy ......................  .................... 
 Naturopathy ......................  .................... 
 Bowen Therapy ......................  .................... 
 Acupuncture ......................  .................... 
 Chinese Medicine ......................  .................... 
 Other 
(Please specify) 
............................................... ......................  ....................  
 

Q 56 Have you tried any techniques of physical awareness/conditioning or self-
medication to alleviate the pain of your injury/symptom?  
   Yes 
   No 
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Q 57 If yes, how often do you (or did you) practice physical 
awareness/conditioning or self-medication, for how long each session (or to what 
extent) and for how long at a time? 

 
 Technique How Often For How Long Over what 
 each session period of time 
  

 Yoga ..................... .................... .................... 
 Meditation ...................... .................... .................... 
 Alexander Technique ...................... .................... .................... 
 Pilates ...................... .................... .................... 
 Feldenkrais ...................... .................... .................... 
 General Exercise  
(Please specify the type of exercise) 
...........................  ...................... .................... .................... 
 Diet  
(Please specify)................................... ...................... ....................

 .................... 
 Legal drugs e.g. alcohol,  
 tobacco, or chemist lines  
  like painkillers etc.  
 
(Please specify)........................... ...................... .................... .................... 
 Illegal drugs e.g. marijuana,  
  amphetamines or narcotics  
 (Please specify)  
 
 ................................................. ...................... .................... .................... 
 Other (Please specify) 
 ................................................ ...................... .................... .................... 
 ................................................ ...................... .................... .................... 
 

Q 58 What was your level of success with each alternative therapy or  
therapies, physical awareness/conditioning or with self-medication?  
[Please tick the therapy (or therapies) or self-medication used, and  
circle the level of success]  
1 = Very successful 
2 = Moderately successful 
3. = Unsuccessful 

  Type of therapy/technique   Level of Success 
 Therapeutic Massage    1 2 3 
 Osteopathy     1 2 3 
 Naturopathy     1 2 3 
 Bowen Therapy    1 2 3 
 Acupuncture     1 2 3 
 Chinese Medicine    1 2 3 
 Other therapy     1 2 3 
  (Please specify) 
 ...............................................   1 2 3 
 Yoga      1 2 3 
 Meditation     1 2 3 
 Alexander Technique    1 2 3 
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 Pilates      1 2 3 
 Feldenkrais     1 2 3 
 General Exercise     1 2 3 
 Diet       1 2 3 
 Legal drugs e.g. alcohol, tobacco, or  

chemist lines like painkillers etc.  1 2 3 
 Illegal drugs e.g. marijuana amphetamines 

 or narcotics    1 2 3 
 Other (Please specify) 

......................................................... 1 2 3 

.......................................................... 1 2 3 
Q 59 How long did the alternative therapy, physical awareness/conditioning or 
self-medication continue?  
 Injury  How long the 
         treatment  
         continued 

 Therapeutic Massage  .....................  .................... 
 Osteopathy  ......................  .................... 
 Naturopathy  ......................  .................... 
 Bowen Therapy  ......................  .................... 
 Acupuncture  ......................  .................... 
 Chinese Medicine  ......................  .................... 
 Other 
(Please specify alternative therapy) 
 
...............................................  .................  .....................  
 Yoga    ….............  ….................. 
 Transcendental Meditation  ….............  ….................. 
 Alexander Technique  ….............  ….................. 
 Pilates    ….............  ….................. 
 Feldenkrais    ….............  ….................. 
 General Exercise    ..................  ...................... 
     (Please specify)…...................................... 
 
 Diet      ..................  ...................... 
     (Please specify)….....................................  
 
 Legal drugs e.g. alcohol, tobacco, or  
     chemist lines like painkillers etc.  

 (Please specify)…................................... …............. 
 ….................. 

 Illegal drugs e.g. marijuana, uppers  .................. ..................... 
     (e.g. speed), downers (e.g. heroin) 

 (Please specify)….......................................   
Other (Please specify)…................................ …............. ….................. 

  



428 

Graham Wood 2011 PRMD and Jazz Pianists    

Warm-up/ Cool-down at the piano 
 
Q 60 Do you do warm-up exercises at the piano before practicing?  
   Yes 
   No 
 
Q 61 Do you do cool-down exercises at the piano after practicing? 
   Yes 
   No 
 
Q 62 Do you do warm-up exercises at the piano before performing?  
   Yes 
   No 
 
Q 63 Do you do cool-down exercises at the piano after performing? 
   Yes 
   No 
 
Q 64  Please place a tick in the spaces provided to indicate which kinds of warm  

up/cool-down exercises you do at the piano for both practice and  
performance and for how long you do them. 

 
Exercise  
(At the piano) 

Practice Performance 
Warm 

Up 
For 
How 
Long 

Cool-
down 

For 
How 
Long 

Warm 
Up 

For 
How 
Long 

Cool-
down 

For 
How 
Long 

Scales 
 

        

Arpeggios 
 

        

Hanon 
 

        

Playing 
repertoire 
 

        

Improvising 
 

        

Other (Please 
specify) 
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Warm-up/ Cool-down away from the piano 
Q 65  Please place a tick in the spaces provided to indicate which parts of the 

body you use warm-up/cool-down exercises away from the piano for both 
practice and performance. Also indicate for how long you do them. 

 
Exercise for 
which part of 
the body? 

Practice Performance 
Warm 

Up 
For 
How 
Long 

Cool-
down 

For 
How 
Long 

Warm 
Up 

For 
How 
Long 

Cool-
down 

For 
How 
Long 

Shoulder 
 

        

Neck 
 

        

Wrist 
 

        

Middle Back 
 

        

Lower Back 
 

        

Forearm 
 

        

Elbow 
 

        

Bicep 
 

        

Tricep 
 

        

Hands 
 

        

Fingers 
 

        

Other (Please 
specify) 
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Q 66 Please describe the type of motion you would use to warm-up or cool-down 
the following parts of the body before or after practice and/or performance 
sessions. 

 
Shoulder  
 ………………………………………………………………… 
Neck   
 ………………………………………………………………… 
Wrist   
 ………………………………………………………………… 
Middle Back  
 ………………………………………………………………… 
Lower Back  
 ………………………………………………………………… 
Forearm  
 ………………………………………………………………… 
Elbow   
 ………………………………………………………………… 
Bicep `  
 ………………………………………………………………… 
Tricep   
 ………………………………………………………………… 
Hands   
 ………………………………………………………………… 
Fingers  
 ………………………………………………………………… 
Other (please specify)
 ………………………………………………………………… 
 
External Factors Contributing to Extended Practice Sessions 
Q 67 Which of the following factors do you consider would contribute to  

extending the frequency, duration, and intensity of your practice  
sessions?  (Please tick) 

 a. Personal Perfectionism 
 b. Time Pressure 
 c. Peer Pressure 
 d. Teacher Pressure 
 e. Workload 
 f. Job Insecurity 
 g. Psychological stress (State in what way)............................................... 

................................................................................................................ 
 h. Other (Please specify) ........................................................................... 
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Q 68 In the spaces provided below, rank the above possible contributing  
factors in order of negative influence on your practice or performance  
from 1 (most negative influence) to 8 (least negative influence).  Place the  
letter names in rank order. 

 1. ............. 
 2. ............. 
 3. ............. 
 4. ............. 
 5. ............. 
 6. ............. 
 7. ............. 
 8. ............. 
 

Q 69 Would you like to make any further comments on any performance 

wellness or injury issues that may have affected your ability to perform at your 

optimum level?  

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

 
 

Thank you. You have completed the questionnaire. 
 

If you return this questionnaire to us we will assume that you are happy for us to use 
your data. 
 
If this questionnaire was given to you in a lecture please return completed 

questionnaires, sealed in the envelope provided, back to researchers in this lecture in a 

week’s time.  

If a friend or one of the researchers not in a lecture setting gave this questionnaire to 

you, please return the completed questionnaire, sealed in the envelope provided, to the 

person who gave it to you. 
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Appendix 8 
 

 

 

 

 

 

 

 

 

FACTORS AFFECTING THE PERFORMANCE WELLNESS OF JAZZ 

PIANISTS IN PRACTICE AND PERFORMANCE 

 

 

 

QUESTIONNAIRE 

Teacher’s Version 

 

 

 

2005 

 

 

 

 

 

Graham Wood 
University of Western Australia 
Masters of Music Education 
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Participant Information Sheet 
 
This survey is being conducted by Graham Wood as part of his thesis research for the 
degree Master of Music Education at University of Western Australia. The aim of this 
study is to explore the possible relationship between jazz performance and performance 
techniques, and overuse syndrome. 
 
This questionnaire is for all people wishing to participate who are over the age of 
eighteen, who have reached at least tertiary performance level on jazz piano and 
professional Jazz pianists who have graduated from a tertiary jazz programme. 
Participation in this survey is confidential and anonymous. The research involves filling 
out a questionnaire, which should take 15-20 minutes of your time. Being involved in 
this study is entirely voluntary. You are free not to participate or may withdraw at any 
time without prejudice or negative consequences.  
 
However your participation in this study would be greatly appreciated!!! 

 
You will not be asked to give your name or any other potentially identifying 
information so that you can remain anonymous. Your answers will only be viewed 
by Graham Wood and his supervisors. Completed questionnaires collected will 
remain in the possession of Graham Wood, in a locked cabinet for no longer than 
five years, after which they will be destroyed. 
 
If you have any questions, or wish to discuss the study contact Graham Wood by phone 
or email. 9370 6841 or g.wood@ecu.edu.au.  If you wish, you can contact my 
supervisor, Suzanne Wisjman from the School of Music at University of Western 
Australia via email at swijsman@cyllene.uwa.ued.au This research has been approved 
by the University of Western Australia Human Research Ethics Committee. 
 
If you wish to be involved in this study please begin the questionnaire.  
Please Note- the questionnaire is printed on both sides of the paper. 
 
Your submission of the completed anonymous questionnaire will be deemed to 
indicate your consent as outlined below:  
 
“I have read the information provided and any questions I have asked have been 
answered to my satisfaction.  I agree to participate in this activity, realising that I may 
withdraw at any time without reason and without prejudice. I understand that all 
information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law.   I have been advised as to what data is being 
collected, what the purpose is, and what will be done with the data upon completion of 
the research. 
 
I agree that research data gathered for the study may be published provided my name or 
other identifying information is not used.” 
 
Signature....................................................................................................... 
 

Thank you for your help 

mailto:g.wood@ecu.edu.au�
mailto:swijsman@cyllene.uwa.ued.au�
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SECTION A:  Demographics Date_______________ 

Q 1  Age:  Q 2 Gender   Q3.  Students’ 
              Hand  

                Dominance  
                 (percentages) 
 
  15-20  Male  Right........% 
  21-25  Female   Left..........% 
  26-30  
  31-35  
  Over 35  (State Age)............ 

 

Q4 Occupation 
  Professional musician 
  Teacher/Lecturer 
  Music student 
  Amateur Musician 

 Other  (Please specify)................................................................ 
 
Q 5 Highest level of education       

 Currently completing TAFE Degree  
 TAFE degree  
 Currently completing Bachelor Degree 
 Bachelor Degree 
 Currently completing Post Graduate Degree  
 Post Graduate Degree0 
 Other (Please specify)........................................................................... 

 
Q 6 In what State or Territory of Australia (or the United States) do you live? 

 WA 
 NSW 
 Vic 
 Qld 
 SA 
 ACT 
 Tas 
 NT 
If United States please specify.......................................................................... 
 

Q 7 How many piano students do you have?.................................. 
 
Q 8 How many of these students have ½ hour lessons _______________ 
      1 hour lessons _______________ 
  Other ((Please Specify…………………….  _______________ 
 
Q.9 How many of these students have weekly lessons _______________ 
      Fortnightly lessons _______________ 
  Other (Please Specify)……………………... _______________ 
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Q 10 How long in years have you kept up a regular teaching schedule?.............. 
 
Q 11 What is the age span of your piano students.................................................. 
 
Q 12 How many of your students do you consider to be at the following levels 
 where: 
 

No of students 

Level 1 = Beginner pianist with no performance experience  _______ 

Level 2 = Intermediate pianist with occasional performance schedule _______ 

Level 3 = Advanced pianist with a regular performance schedule _______ 

 
Q 13 Do you have a regular practice schedule expectation of your students? If so, 

how many hours per day and how many days per week do you expect 
students to spend in practice at the three different levels? 
 

 
Level 1  Yes   No ................hrs/day................days/week 
Level 2  Yes   No ................hrs/day................days/week 
Level 3  Yes   No ................hrs/day................days/week 
 
Q 14 Do you expect your Level 2&3 students to perform?  
 

 Yes   No (go to question 15) 
 
If yes then what is the average duration in hours per performance and how 
many performances per week do you expect your students to do? 

 
Level 2 ................hrs/performance................performances/week 
Level 3 ................hrs/performance................performances/week 
 
Q 15 Do your students do performances outside of your lesson expectations? 
 

 Yes  No (go to question 16)  Not sure (go to question 16) 
 

If yes then estimate the average duration in hours per performance and 
number of performances per week that your students to do? 

 
Level 2 ................hrs/performance................performances/week 
Level 3 ................hrs/performance................performances/week 
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SECTION B Frequency, Duration and Intensity of Repetitive Mechanical Body  
  Movements during Practice 
 
Repertoire 
Q 16 How many pieces are in your average student’s current 

practice/performance repertoire according to their respective level?  
 
Level 1 ................pieces 

Level 2 ................pieces 

Level 3 ................pieces 

 
 

Q 17  How is this repertoire spread across the following music types and the 
different level of student?: 
     Number of pieces 
Standard Repertoire  Level 1 `Level2 Level 3 
Ballad.............................. ______  ______ ______ 
Slow swing..................... ______ ______ ______ 
Medium swing................ ______ ______ ______ 
Medium fast swing.......... ______ ______ ______ 
Fast swing........................ ______ ______ ______ 
Very fast swing................ ______ ______ ______ 
Bossanova........................ ______ ______ ______ 
Samba.............................. ______ ______ ______ 
Salsa (Montuno) ............. ______ ______ ______ 
Afro Cuban...................... ______ ______ ______ 
Latin/Funk....................... ______ ______ ______ 
Rock Funk....................... ______ ______ ______ 
Jazz Funk......................... ______ ______ ______ 
Fusion.............................. ______ ______ ______ 
Odd Time Signature........ ______ ______ ______ 
Free Improvisation.......... ______ ______ ______ 
Other. (Please specify)............______ ______ ______ 
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What percentage of time do you suggest your students spend practicing according 
to the following headings at their respective levels? 
 
Q 18 LEVEL 1 Student 

Duration      Number of students 
1. =  short duration (5-30 mins)  ____________ 
2. =  medium duration (30-60 mins)  ____________ 
3. =  long duration (more than 60 mins) ____________ 

 4. =  no practice routine   (go to question 21) 
 

Speed     Percentage of practice routine 
1. =  low speed    ____________%  
2. =  medium speed    ____________% 
3. =  high speed    ____________% 

 Volume 
1. =  low volume    ____________% 
2. =  medium volume   ____________% 
3. =  high volume    ____________% 

Attack 
1. =  light attack    ____________% 
2. =  medium attack    ____________% 
3. =  heavy attack    ____________% 

 
Q19 LEVEL 2 Student 
 

Duration      Number of students 
1. =  short duration (5-30 mins)  ____________ 
2. =  medium duration (30-60 mins)  ____________ 
3. =  long duration (more than 60 mins) ____________ 

 4. =  no practice routine   (go to question 21) 
 

Speed     Percentage of practice routine 
1. =  low speed    ____________%  
2. =  medium speed    ____________% 
3. =  high speed    ____________% 

 Volume 
1. =  low volume    ____________% 
2. =  medium volume   ____________% 
3. =  high volume    ____________% 

Attack 
1. =  light attack    ____________% 
2. =  medium attack    ____________% 
3. =  heavy attack    ____________% 
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Q 20 LEVEL 3 Student 
 

Duration      Number of students 
1. =  short duration (5-30 mins)  ____________ 
2. =  medium duration (30-60 mins)  ____________ 
3. =  long duration (more than 60 mins) ____________ 

 4. =  no practice routine   (go to question 21) 
 

 Speed     Percentage of practice routine 
1. =  low speed    ____________%  
2. =  medium speed    ____________% 
3. =  high speed    ____________% 

 Volume 
1. =  low volume    ____________% 
2. =  medium volume   ____________% 
3. =  high volume    ____________% 

Attack 
1. =  light attack    ____________% 
2. =  medium attack    ____________% 
3. =  heavy attack    ____________% 

 
Q 21 Please make any further comments on your students’ practice 

 routine 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 
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SECTION C: Away-from-the-keyboard practice, posture, pain, injury or  
 symptoms, diagnosis, therapy, warm-up, cool-down, and  
 external factors contributing to injury or symptoms. 
 
Away-from-keyboard practice 
Q 22  Approximately what percentage of practice or preparation time would you  

instruct your students to spend away from the keyboard doing the 
 following: 
 
(a) exploring melodic, harmonic, and rhythmic extensions or possible  
 alternatives to approach the music. 

 0%   0-5%  6-10%  11-20%  Other .........% 
 
 (b) analysing where the music came from, the original recording, and how 
 others have played it by listening to recordings and reading relevant 
 literature. 

 0%   0-5%  6-10%  11-20%  Other .........% 
 

(c) reflecting on the mood they have created with their interpretation of the  
written melody and the success or otherwise of their improvisations. 
 0%   0-5%  6-10%  11-20%  Other .........% 
 

(d) finding other ways to approach the music and trying different methods to  
 help solve musical problems. 

 0%   0-5%  6-10%  11-20%  Other .........% 
 

Posture 
Q 23 Do you ask students to consciously think about and modify their posture  

as they practice or perform?  
   Yes 
   No 
What kind of advice would you give your students in regard to posture whilst practicing 
or performing? 
 
Q 24 During what percentage of practice time would you expect students to  

remember and correct their posture? 
 

Practice    ...............% 

Performance ...............% 

Q 25 If you are still currently taking piano lessons, are you taught by your  
teacher to remember and correct your posture? 

   Yes 
   No 
 
Q 26 Do you do ask students to undertake any program outside the lesson to  

remember and correct their posture? 
   Yes 
   No 
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Q 27 If yes, which of the following activities do you recommend to students to  
enhance their posture, how often do you recommend they do it, for how  
long at a session, and over what period of time? 

 What activity How Often For How Long Over what 
 each session period of time 

 Yoga...................... ..................... .................... .................... 
 Meditation ...................... .................... .................... 
 Alexander Technique ...................... .................... .................... 
  Pilates ...................... .................... .................... 
 Feldenkrais ...................... .................... .................... 
 General Exercise 
 
(Please specify)...................... ................... .................... .................... 
 Other  
 
(Please specify)....................... .................... .................... .................... 

 
Pain 
Q 28 Do any of your students now suffer or have ever suffered pain which you  

or they would attribute to their music practice or performance? 
 Practice   Yes  Performance   Yes 
  No     No 
 
Q 29 If yes, how many students suffer pain attributed to practice? 

 

Level 1 ................students 

Level 2 ................students 

Level 3 ................students 

N.B. It is presumed in this study that Level 1 students are not actively engaged 
in performance (particularly performance that may contribute to a break down in 
performance wellness) 

 
 
Q. 30 How many students suffer pain attributed to performance? 

 

Level 2 ................students  

Level 3 ................students 

 
 
Q 31 If students do experience pain, do you usually expect them to continue to  

practice or perform even if experiencing pain? 
 Practice   Yes  Performance   Yes 
  No     No 
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Q 32 If you do expect them to continue to practice or perform when in pain, how  
long would you expect them to continue and to what level of pain? 
 
P 
R 
A 
C 
T 
I 
C 
E 

Low Level Pain 
 

 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
 (Specify)...........mins 

Moderate Pain 
 

 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
(Specify)............mins 

High Level pain 
 

 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
 (Specify).........mins 

P 
E 
R 
F 
O 
R
M 
A 
N 
C 
E 

Low Level Pain 
 

 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
 (Specify)...........mins 

Moderate Pain 
 

 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
(Specify)...........mins 

High Level pain 
 

 1 - 2 minutes 
 3 - 5 minutes 
 5 - 10 minutes 
 more than 10mins 
 (Specify)...............mins 

 
Injury 
 The following questions may be difficult to answer on behalf of your students.   
 However most teachers are aware if students are experiencing pain or injury on  

a regular basis.   
 

Q 33 Do any of your students suffer or have they ever suffered with any physical  
injury or injuries which you know about that are attributable to their music  
practice or performance? 

 Practice   Yes   Performance   Yes 
  No       No 
 
Q 34 Approximately how many of your students suffer injury attributed to 
practice? 
 

Level 1 ................students 

Level 2 ................students 

Level 3 ................students 
 

Q 35 Approximately how many of your students suffer injury attributed to  
performance? 
 
Level 2 ................students 

Level 3 ................students 
 

The following questions will ask about injury and we will ask you to think in collective 
terms of particular injuries, or if only one student has an injury, in specific terms of that 
injury. 
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Q 36 How many of the following symptoms (which your students’ would 
attribute to music practice and performance) have your students 
complained of suffering from? Please tick the first column if your students’ 
have complained of these symptoms and then rank from 1-16 in order 
where 1 is most common and 16 is least common. 
 
 
Symptom   Please tick  Please rank 1-16 
Chronic Pain 
 

  

Aching Spasms 
 

  

Weakness 
 

  

Fatigue 
 

  

Tenderness 
 

  

Swelling 
 

  

Inflammation 
 

  

Soreness 
 

  

Tingling 
 

  

Tightness 
 

  

Stiffness 
 

  

Rigidity 
 

  

Numbness 
 

  

Loss of control of finger 
coordination 

  

Tremors 
 

  

Other (Please 
Specify) 
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Q 37 How many of the following body regions (which your students’ would 
attribute to music practice and performance) have your students 
complained of suffering pain in? Please tick the first column if your 
students’ have complained of pain in these areas and then rank from 1-12 in 
order where 1 is most common and 16 is least common. 

 
Body region   Please tick  Please rank 1-12 
Shoulder 
 

  

Neck 
 

  

Wrist 
 

  

Middle Back 
 

  

Lower Back 
 

  

Forearm 
 

  

Elbow 
 

  

Bicep 
 

  

Tricep 
 

  

Hand 
 

  

Fingers 
 

  

Other 
 (Please Specify) 
 
 
 

  

 
Q 38 Based on your teaching experience, answer the following questions about 

any injury your students’ may have suffered. Four different cases of such 
student injuries have been allowed for. 

 
a) Was there multiple occurrences (bouts) of the injury? 
 Case 1   Yes   No 
 Case 2   Yes   No 
 Case 3   Yes   No 
 Case 4   Yes   No 
  



444 

Graham Wood 2011 PRMD and Jazz Pianists    

b) What is the average number of recurring bouts for each injury? 
  

Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 
c) What was the average interval between each recurrence (bout) of each 

injury in days, months or years? 
 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 
d) What was the average extent of debilitation of the injury/symptom where: 
 
1 = Disabling (making it impossible to continue playing) 
2 = Severe (able to play but restricted in time spent and type of playing)  
3 = Moderate (able to play as usual but with a great deal of discomfort) 
4 = Slight (able to play normally with occasional mild discomfort) 
 
 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 

e)  Is/are the student/s concerned still suffering from the injury/symptom? 
 
 Case 1   Yes   No 
 Case 2   Yes   No 
 Case 3   Yes   No 
 Case 4   Yes   No 
 
f)  If disabling, how long was the student/s (or has the student/s  
 been) disabled? 
 
 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 
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Diagnosis 
Q 39 Did you recommend the student's (students') injury(s) be diagnosed by a  
 health  professional? 
   Yes 
   No 
Q 40 If yes, did you work together with the health professional to obtain a  
 diagnosis or diagnoses? 
   Yes 
   No 
   Sometimes  What percentage of times?..............% 
 
Q 41 Working with the four cases listed above, answers the following questions:  
 
a) What kind of professional diagnosed the injury(s)?  
e.g.. General Practitioner, Physiotherapist, Chiropractor, Occupational 
Therapist, Acupuncturist etc. 
 

 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 
b) Show your or your students’ level of satisfaction with the diagnosis/diagnoses 
 where:  

1 = Satisfied 
2 = Neutral 
3 = Dissatisfied? 

 

 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 
(Please place responses in the space provided under the body part 
concerned). 

 
Q 42 If neutral or dissatisfied with the diagnosis or diagnoses, please state why. 
 
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
............................................................................................................................................. 
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Q 43 What was the type of diagnosis given to the injury/ies?  
e.g.. Musculo-skeletal problems (including tendonitis), Nerve entrapment 

(including carpal tunnel syndrome), Dystonia (motor control disorder), 
Overuse Syndrome etc.  

 
 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 
Q 44 How long after the first symptoms of the injury did the student begin 

treatment with a health professional?  
 
 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 
Q.45 Over what period of time did the treatment continue? 
 
 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 
Alternative therapies/self-medication 
Q 46 Has/have any of these cases tried an alternative therapy or therapies  
 or self-medication to alleviate the pain of their injury/ies or symptom/s?  
   Yes 
   No 
 
 If yes please list which ones 

e.g.. Yoga, Meditation, Alexander Technique, Pilates, Feldenkrais, 
General Exercise, Diet etc. 

 
 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 
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Q.47 How successful were these therapies? 
 
 Case 1 ______________________ 

 Case 2 ______________________ 

 Case 3 ______________________ 

 Case 4 ______________________ 

 
Q 48 If treatment or treatments were moderately successful or unsuccessful,  

please indicate why. 
 
.............................................................................................................................................
.............................................................................................................................................
............................................................................................................................................. 
 

 
Warm-up/ Cool-down exercises at the piano 
Q 49 Do you ask your students to do warm-up exercises at the piano before  

practicing?  
   Yes 
   No 
 
Q 50 Do you ask your students to do cool-down exercises at the piano after  

practicing? 
   Yes 
   No 
 
Q 51 Do you ask your students to do warm-up exercises at the piano before  

performing?  
   Yes 
   No 
 
Q 52 Do you ask your students to do cool-down exercises at the piano after  

performing? 
   Yes 
   No 
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Q 53  Please place a tick in the spaces provided to indicate which kinds of warm  
up/cool-down exercises you ask your students to do at the piano for both  
practice and performance sessions and for how long they do them. 

 
 

 
Exercise  
(At the piano) 

Practice Performance 
Warm 

Up 
For 
How 
Long 

Cool-
down 

For 
How 
Long 

Warm 
Up 

For 
How 
Long 

Cool-
down 

For 
How 
Long 

Scales 
 

        

Arpeggios 
 

        

Hanon 
 

        

Playing pieces 
 

        

Improvising 
 

        

Other (Please 
specify) 
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Warm-up/ Cool-down exercises away from the piano 
Q 54  Please place a tick in the spaces provided to indicate which kinds of warm  

up/cool-down exercises you do away from the piano for both practice and  
performance for how long you do them. 

 
Exercise for 
which part of 
the body? 

Practice Performance 
Warm 

Up 
For 
How 
Long 

Cool-
down 

For 
How 
Long 

Warm 
Up 

For 
How 
Long 

Cool-
down 

For 
How 
Long 

Shoulder 
 

        

Neck 
 

        

Wrist 
 

        

Middle Back 
 

        

Lower Back 
 

        

Forearm 
 

        

Elbow 
 

        

Bicep 
 

        

Tricep 
 

        

Hands 
 

        

Fingers 
 

        

Other (Please 
specify) 
 
 
 
 

        

 
Q 55 Please describe the type of motion you would use to warm-up or cool-down 

the following parts of the body before or after practice and/or performance 
sessions. 

 
Shoulder  
 ………………………………………………………………… 
Neck   
 ………………………………………………………………… 
Wrist   
 ………………………………………………………………… 
Middle Back  
 ………………………………………………………………… 
Lower Back  
 ………………………………………………………………… 
Forearm  
 ………………………………………………………………… 
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Elbow   
 ………………………………………………………………… 
Bicep `  
 ………………………………………………………………… 
Tricep   
 ………………………………………………………………… 
Hands   
 ………………………………………………………………… 
Fingers  
 ………………………………………………………………… 
Other (please specify)
 ………………………………………………………………… 
 
External Factors Contributing to Extended Practice Sessions 
Q 56 Which of the following factors do you consider would contribute to  

extending the frequency, duration, and intensity of your students’ 
practice sessions?  (Please tick) 

 a. Personal Perfectionism 
 b. Time Pressure 
 c. Peer Pressure 
 d. Teacher Pressure 
 e. Workload 
 f. Job Insecurity 
 g. Psychological stress (State in what way)............................................... 

................................................................................................................ 
 h. Other (Please specify) ........................................................................... 
   
 
Q 57 In the spaces provided below, rank the above possible contributing  

factors in order of negative influence on your students’ practice or  
performance from 1 (most negative influence) to 8 (least negative influence).   
Place the letter names in rank order. 

 1. .............    5. .............. 
 2. .............    6. .............. 
 3. .............    7. .............. 
 4. .............    8. .............. 
  
 
Remedies for negative influences on practice/performance 
Q 58 Did you encourage your student/s to consult a health professional to 
alleviate  

the negative effects on practice or performance of any of the above factors? 
   Yes 
   No (go to question 61) 
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Q 59 What type of health professional did they consult and with what level of  
success? 
1 = Very successful 
2 = Moderately successful 
3. = Unsuccessful 

  Type of therapy     Level of Success 
 a. General Practitioner   1  2  3 
 b. Physiotherapist   1  2  3 
 c. Chiropractor    1  2  3 
 d. Occupational Therapist  1  2  3 
 e. Acupuncturist    1  2  3 
 f. Cognitive-behavioural therapy  

  from a psychologist or counsellor 1  2  3 
 g. Other form of therapy from a  

 psychologist or counsellor  1  2  3 
 h. Other (Please specify)    
  ........................................................ 1  2  3 
 
Q 60 From your own and your students’ experiences, please rank these remedies  

from 1 (most effective) to 8 (least effective).   
Place the letter names in rank order (a-h). 

 1. ...............    5. ................. 
 2. ...............    6. ................. 
 3. ...............    7. ................. 
 4. ...............    8. ................. 
 
Q 61 Have you encouraged your students to try any of the following to help  

them cope with any of the negative factors mentioned above? 
 a. Yoga 
 b. Meditation 
 c. Alexander Technique 
 d. Pilates 
 e. Feldenkrais 
 f. General Exercise (Please specify)......................................................... 
 g. Diet (Please specify)............................................................................. 
 h. Other (Please specify)........................................................................... 
 
Q 62 From your own and your students’ experiences, please rank these  

from 1 (most effective) to 8 (least effective).   
Place the letter names in rank order (a-h). 

 1. ...............    5. ................. 
 2. ...............    6. ................. 
 3. ...............    7. ................. 
 4. ...............    8. ................. 
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Q 63 Would you like to make any further comments on any performance 

wellness or injury issues that may have affected your students’ ability to perform 

at their optimum level?  

 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

 
SECTION D: Continuous Development in Teaching Strategies 

 
Q 64 As a teacher of piano students do you offer any tuition in causes, effects,  
 and prevention of injury related to musical practice and performance? 
   Yes 
   No 
Please comment 
______________________________________________________________________
__ 
 
Q 65 If no would you consider teaching these subjects in the future? 
   Yes 
   No 
 
Q 66 Rate your knowledge of the following areas/issues on a scale of 1-3 where: 
 1 = Knowledgeable 
 2 = Vague idea 
 3 = No idea at all 
 (Please circle) 
 Musculo-skeletal anatomy  1  2  3 
 The anatomy of the upper body 1  2  3 
 Exercises for the upper body  1  2  3 
 Biomechanical function  

for piano players   1  2  3 
 Ergonomics     1  2  3 
 Ergonomic posture   1  2  3 
 Dorsi deviation of the wrist  1  2  3 
 Flexor deviation of the wrist  1  2  3 
 Hyperextension of fingers  1  2  3 
 Hyper adduction of fingers  1  2  3 
 Cognitive rehearsal   1  2  3 
 Mental performance preparation 1  2  3 
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Q 67 If a predominance of 3's, would you be willing to learn more about these  
 subjects? 
   Yes 
   No 
 
Q 68 Do you follow a schedule of building up physical stamina over time to  
 prepare students for demanding repertoire? 
   Yes 
   No 
Please comment 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________ 
 
Q 69 Do you take steps to prepare students for the potentially negative effects  
 of Examinations, Competitions, Auditions, Concerts? 
   Yes 
   No 
Please comment 
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
________ 
 
Q 70 If yes, which of the following techniques would you use or recommend? 
 (Indicate more than one if a combination of techniques is used/recommended) 
 
 a. General Practitioner    
 b. Physiotherapist     
 c. Chiropractor     
 d. Occupational Therapist    
 e. Acupuncturist     
 f. Cognitive-behavioural therapy   

 from a psychologist or counsellor  
 g. Other form of therapy from a  

 psychologist or counsellor   
 h. Yoga 
 i. Meditation 
 j. Alexander Technique 
 k. Pilates 
 l. Feldenkrais 
 m. General Exercise (Please specify)......................................................... 
 n. Diet (Please specify)............................................................................. 
 o. Other (Please specify)...........................................................................
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Q 71 Draw from your own knowledge and from what you know of your students'  
experiences.  In the spaces provided below, rank the above treatment 

 options or techniques in order of effectiveness from 1 (most effective) to 15 
 (least  effective). 
 1. ................. 
 2. ................. 
 3. ................. 
 4. ................. 
 5. ................. 
. 6. ................. 
 7. ................. 
 8. ................. 
 9. ................. 
 10. ............... 
 11. ............... 
 12. ............... 
 13. ............... 
 14. ............... 
 15. ............... 
 
Q 72 Of the above techniques or treatment options, which, if any, are you skilled 

in, and to what level? 
 
 Technique...............................  Qualified (State qualification)...................... 
       Highly skilled 
       Self taught 
 Technique...............................  Qualified (State qualification)...................... 
       Highly skilled 
       Self taught 
 Technique...............................  Qualified (State qualification)...................... 
       Highly skilled 
       Self taught 
 
Q 73 Which of the following issues would you discuss with students in your 
 lessons?  (Feel free to indicate more than one).   
 
The benefits of: 
   Pacing (e.g. 20 mins on rhythm/fingering, 20 mins on dynamics/articulation) 
   Taking breaks (e.g. each 20 mins and not practicing straight through) 
   Conserving energy and muscle strength (e.g. leave strong dynamics to  
  performance) 
   Self-awareness techniques for injury (knowing the potential and avoiding it) 
   Self-awareness techniques for psychological problems 
   Relaxation as a means of relieving stress 
   Massage as a means of relieving stress 
   Exercise on a regular basis to prevent overuse injury (athletes of the upper 
  body 
   Alignment with keyboard to prevent ulnar deviation and forearm strain 
   Balance to avoid injury due to poor posture 
   Breathing properly in practice as well as performance to relieve stress 
   Sensible diet for injury/symptom prevention 
   Sensible sleep habits for injury/symptom prevention 
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Q 74 Do you teach the effect of the following on tone quality: 
   Body movements 
   Feelings 
   Thought patterns 
   Touch sensations 
   Kinaesthetic sensations  
 
Q 75 If the specified fingering does not suit a student's hand, would you change  
 the fingering to suit the student? 
   Yes 
   No 
 
Q 76 To what extent are you aware of the developmental stages of: 
     No Idea Vague Idea Knowledgeable 
   Pianistic growth  ..........  .............. .................. 
   Physical growth  ..........  ............. .................. 
   Musical growth  ..........  .............. .................. 
 
Q 77 Which of the following techniques do you use with your  students? 
   Video use 
   Self analysis 
   Peer Teaching 
  
Q 78 Which of the following best describes your primary goal when teaching: 
   Effectiveness in achieving learning outcomes  
   Achieving a quality performance 
   Other (Please state) 
 .......................................................................................................................... 
 ............................................................................................................................ 
 
Q 79 Do you take into account the personal strengths and limitations of your 
 students when setting repertoire? 
   Yes 
   No 

 
Q 80  Would you like to make further comment? 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 

.................................................................................................................. 
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Thank you. You have completed the questionnaire. 

 
If you return this questionnaire to us we will assume that you are happy for us to use 
your data. 
 
If this questionnaire was given to you in a lecture please return completed 

questionnaires, sealed in the envelope provided, back to researchers in this lecture in a 

week’s time  

If a friend or one of the researchers not in a lecture setting gave this questionnaire to 

you, please return the completed questionnaire, sealed in the envelope provided, to the 

person who gave it to you. 

 

 

Thank you again for your contribution  
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Appendix 9 
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Graham Wood 
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Participant Information Sheet 
 
These Case Study questions form part of a research project which is being conducted by 
Graham Wood as part of his thesis research for the degree Doctor of Philosophy at 
University of Western Australia. The aim of this study is to explore the possible 
relationship between jazz performance and performance techniques, and Performance 
Related Medical Disorders (PRMD). 
 
Those participating in this Case Study are willing participants who are over the age of 
eighteen, who have reached at least tertiary performance level on jazz piano and 
professional Jazz pianists who have graduated from a tertiary jazz programme. 
Participation in this survey is confidential and anonymous. The research involves 
answering questions, which should take 15-20 minutes of your time. Being involved in 
this study is entirely voluntary. You are free not to participate or may withdraw at any 
time without prejudice or negative consequences.  
 
However your participation in this study would be greatly appreciated. 

 
You will not be asked to give your name or any other potentially identifying 
information so that you can remain anonymous. Your answers will only be viewed 
by Graham Wood and his supervisors. Completed questionnaires collected will 
remain in the possession of Graham Wood, in a locked cabinet for no longer than 
five years, after which they will be destroyed. 
 
If you have any questions, or wish to discuss the study contact Graham Wood by phone 
or email. 9370 6841 or g.wood@ecu.edu.au.  If you wish, you can contact my 
supervisor, Suzanne Wijsman from the School of Music at University of Western 
Australia via email mailto:swijsman@cyllene.uwa.edu.au.  This research has been 
approved by the University of Western Australia Human Research Ethics Committee. 
 
If you wish to be involved in this study please sign below to give informed consent.  
 
 
“I have read the information provided and any questions I have asked have been 
answered to my satisfaction.  I agree to participate in this activity, realising that I may 
withdraw at any time without reason and without prejudice. I understand that all 
information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law.   I have been advised as to what data is being 
collected, what the purpose is, and what will be done with the data upon completion of 
the research. 
 
I agree that research data gathered for the study may be published provided my name or 
other identifying information is not used.” 
 
Signature....................................................................................................... 
 

Thank you for your help 
  

mailto:g.wood@ecu.edu.au�
mailto:swisjman@cyllene.uwa.edu.au�
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SECTION A:  Demographics  Date_______________ 

 

Thank you for agreeing to participate in this study. In the next 20 - 30 minutes, I would 
like to ask you a range of questions about your experience with pain and injury as a Jazz 
pianist.  
 
Please remember, if you do not understand a question, do not hesitate to ask for 
clarification.  
 
Furthermore, if you are unsure of any aspect of this interview, we are able to stop at any 
time without you having to justify a reason. 
 
Let us begin by looking at some demographic questions. 
 

Q 1  Age:  Q 2 Gender  Q3. Hand Dominance 

  15-20  Male   Right 
  21-25    Female    Left 
  26-30  
  31-35  
  Over 35  

   (State years of music practice/performance)............ 

Q4 Occupation 
  Professional musician 
  Music student 
  Amateur Musician 

 Other  (please specify)................................................................ 
 
Q 5 Highest level of education       

 Currently completing TAFE Degree  
 TAFE degree  
 Currently completing Bachelor Degree 
 Bachelor Degree 
 Currently completing Post Graduate Degree  
 Post Graduate Degree 
 Other (please specify)................................................................ 

 
Q 6 In what State or Territory of Australia (or the United States) do you live? 

 WA           Texas 
 NSW....... Maryland 
 Vic.......... New York State   
 Qld.......... New Jersey 
 SA........... Maine 
 ACT........ Pennsylvania 
 Tas.......... Massachusetts 
 NT.......... Florida 
Other............................................. 
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CASE STUDY QUESTIONS - STUDENTS 
 
If you no longer have a teacher, state your general experience with Jazz piano teachers. 
 
 
1. Tell us about to your lessons with your jazz piano teacher in relation to the demands 
placed on you with respect to duration, frequency and intensity of your practice 
schedule? 
Prompts: Tell us about the amount of time spent at each practice session. 
Prompts: Tell us about the number of practice times per week. 
Prompts: Tell us about the speed/volume/attack usually used in practice sessions. 
Prompts: Tell us about the amount of time you break during each session. 
 
2. Describe the content of your practice sessions. 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you practice. 
Prompts: Do you do warm-up and cool-down exercises and if so can you please 
describe them. 
 
3. Tell us about your performance schedule. 
Prompts: How many gigs per week? 
Prompts: How long per set and how long for a break 
Prompts: Is the speed/volume/attack greater than in you practice sessions? 
Prompts: Do you warm-up and cool-down before and after performance and if so can 
you please describe the type of activities? 
 
4. Have you suffered from any performance-related health issues yourself and what can 
you tell us about your experience with performance-related health issues? 
Prompts: Do you suffer pain during practice? 
Prompts: Do you suffer pain during performance? 
Prompts: What part of your body do you experience pain? 
 
5. What have you been specifically taught about performance-related pain and injury in 
jazz pianists? 
 
6. Drawing on your own experience, if there is a prevalence of performance-related pain 
and injury among jazz pianists? 
Prompts: To what would you attribute the cause? 
 
7. Do you as a student discuss performance-related health issues with your teacher?  
Prompts: If yes, why is it you feel comfortable doing this? 
Prompts: If no, why do you not feel comfortable doing this? 
Prompts: What type of issues do you discuss? 
 
8. Have your performance-related pain and injury been diagnosed and treated by a 
health professional? 
Prompts: Describe the symptoms 
Prompts: Describe the type of diagnoses 
Prompts: Describe the treatment/therapy 
Prompts: Have you tried other alternate therapies?  
 
9. What are you beliefs about performance-related pain and injury for jazz pianists? 



462 

Graham Wood 2011 PRMD and Jazz Pianists    

Prompts: Where do you think these beliefs come from? 
Prompts: How have you found out about performance-related pain and injury? 
Prompts: Has this knowledge changed your concept about practicing, performing, 
teaching etc. 
 
10. Do you have anything you would like to add on the topic of performance-related 
health issues? 
 

 
 

Thank you for participating. 
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Appendix 10 
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Participant Information Sheet 
 
These Case Study questions form part of a research project which is being conducted by 
Graham Wood as part of his thesis research for the degree Doctor of Philosophy at 
University of Western Australia. The aim of this study is to explore the possible 
relationship between jazz performance and performance techniques, and Performance 
Related Medical Disorders (PRMD). 
 
Those participating in this Case Study are willing participants who are over the age of 
eighteen, who have reached at least tertiary performance level on jazz piano and 
professional Jazz pianists who have graduated from a tertiary jazz programme. 
Participation in this survey is confidential and anonymous. The research involves 
answering questions, which should take 15-20 minutes of your time. Being involved in 
this study is entirely voluntary. You are free not to participate or may withdraw at any 
time without prejudice or negative consequences.  
 
However your participation in this study would be greatly appreciated. 

 
You will not be asked to give your name or any other potentially identifying 
information so that you can remain anonymous. Your answers will only be viewed 
by Graham Wood and his supervisors. Completed questionnaires collected will 
remain in the possession of Graham Wood, in a locked cabinet for no longer than 
five years, after which they will be destroyed. 
 
If you have any questions, or wish to discuss the study contact Graham Wood by phone 
or email. 9370 6841 or g.wood@ecu.edu.au.  If you wish, you can contact my 
supervisor, Suzanne Wijsman from the School of Music at University of Western 
Australia via email mailto:swijsman@cyllene.uwa.edu.au.  This research has been 
approved by the University of Western Australia Human Research Ethics Committee. 
 
If you wish to be involved in this study please sign below to give informed consent.  
 
 
“I have read the information provided and any questions I have asked have been 
answered to my satisfaction.  I agree to participate in this activity, realising that I may 
withdraw at any time without reason and without prejudice. I understand that all 
information provided is treated as strictly confidential and will not be released by the 
investigator unless required to by law.   I have been advised as to what data is being 
collected, what the purpose is, and what will be done with the data upon completion of 
the research. 
 
I agree that research data gathered for the study may be published provided my name or 
other identifying information is not used.” 
 
Signature....................................................................................................... 
 

Thank you for your help 
  

mailto:g.wood@ecu.edu.au�
mailto:swisjman@cyllene.uwa.edu.au�
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SECTION A:  Demographics  Date_______________ 

Thank you for agreeing to participate in this study. In the next 20 - 30 minutes, I would 
like to ask you a range of questions about your experience with pain and injury as a Jazz 
piano teacher.  
 
Please remember, if you do not understand a question, do not hesitate to ask for 
clarification.  
 
Furthermore, if you are unsure of any aspect of this interview, we are able to stop at any 
time without you having to justify a reason. 
 
Let us begin by looking at some demographic questions. 
 
Q 1 Your Age:  Q 2    Your Gender  Q3. Hand Dominance 

         of your 
        students 
               (%age) 

  15-20  Male Right...........%age 
  21-25  Female Left.............%age 
  26-30  
  31-35  
  Over 35  

   (State years of teaching experience)............ 

Q4 Your Occupation 
  Professional musician 
  Music student 
  Amateur Musician 

 Other  (please specify)................................................................ 
 
Q 5 Your Highest level of education       

 Currently completing TAFE Degree  
 TAFE degree  
 Currently completing Bachelor Degree 
 Bachelor Degree 
 Currently completing Post Graduate Degree  
 Post Graduate Degree 
 Other (please specify)................................................................ 

 
 
Q 6 In what State or Territory of Australia (or the United States) do you live? 

 WA           Texas 
 NSW....... Maryland 
 Vic.......... New York State   
 Qld.......... New Jersey 
 SA........... Maine 
 ACT........ Pennsylvania 
 Tas.......... Massachusetts 
 NT.......... Florida 
Other............................................. 
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CASE STUDY QUESTIONS - TEACHERS 
 
Please answer with respect to your current or past students 
 
1. Tell us about to your lessons with your jazz piano students in relation to the demands 
you place on them with respect to duration, frequency and intensity of your practice 
schedule? 
Prompts: Tell us about he amount of time recommended for each practice session. 
Prompts: Tell us about the number of practice times recommended per week. 
Prompts: Tell us about the speed/volume/attack usually recommended in practice 
sessions. 
Prompts: Tell us about the amount of time you recommended for breaks during each 
session. 
 
2. Describe the content you advise for your students’ practice sessions. 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you recommend practicing. 
Prompts: Do you advise your students to do warm-up and cool-down exercises and if 
so can you please describe them. 
 
3. Tell us about your students’ performance schedule. 
Prompts: How many gigs per week would an average student do? 
Prompts: How long per set and how long for a break 
Prompts: Do you anticipate the speed/volume/attack is greater than in their practice 
sessions? 
Prompts: Do you advise your students do warm-up and cool-down before and after 
performance and if so can you please describe the type of activities? 
 
4. Have your students suffered from any performance-related health issues and what can 
you tell us about your experience with performance-related health issues? 
Prompts: Do your students report suffering pain during practice? 
Prompts: Do your students report suffering pain during performance? 
Prompts: What part of the body do your students report experiencing pain? 
 
5. What specifically do you teach about performance-related pain and injury in jazz 
pianists? 
 
6. Drawing on your own experience, if there is a prevalence of performance-related pain 
and injury among jazz pianists? 
Prompts: To what would you attribute the cause? 
 
7. Do you as a teacher discuss performance-related health issues with your student?  
Prompts: If yes, why is it you feel comfortable doing this? 
Prompts: If no, why do you not feel comfortable doing this? 
Prompts: What type of issues do you discuss? 
 
8. Have your students’ performance-related pain and injury ever been diagnosed and 
treated by a health professional? 
Prompts: Describe the students’ various symptoms 
Prompts: Describe the various types of diagnoses 
Prompts: Describe the various types of treatment/therapy 
Prompts: Have your students ever tried other alternate therapies?  
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9. What are you beliefs about performance-related pain and injury for jazz pianists? 
Prompts: Where do you think these beliefs come from? 
Prompts: How have you found out about performance-related pain and injury? 
Prompts: Has this knowledge changed your concept about practicing, performing, 
teaching etc. 
 
10. Do you have anything you would like to add on the topic of performance-related 
health issues? 
 

 
Thank you for participating. 
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Appendix 11a 
 
Case Study 1 Transcript - Student Western Australia 
 
1. Tell us about to your lessons with your jazz piano teacher in relation to the 
demands placed on you with respect to duration, frequency and intensity of your 
practice schedule? 
 
I always try to keep a moderate - at least one hour and then a little bit of a break in 
terms of frequency. Also as a jazz pianist you have to play ballads and you have to play 
cut tempos and you have to play those different things. So the most demanding would 
be the cut tempos.   
So it's very important to get a balance between practising the slower stuff and the fast 
stuff in regards to ...injury. 
 
Extra Prompt: Specifically demands - did you find that your teacher placed any specific 
demands that you found might have led to an injury. 
 
Oh no, no. no, nothing like that. I think it was mainly coming from me, the urge to 
practice. When you were teaching me you were always and always telling me to keep a 
balance. I specifically remember you telling me to take a break after one hour 15 
minutes for at least 3 minutes- never to keep on going for 3 or 4 hours. 
 
Prompts: Tell us about the amount of time spent at each practice session. 
 
I think my average is probably about 3 hours a day every day. It does vary when you do 
gigs.  
 
Prompts: Tell us about the number of practice times per week. 
 
Realistically I'd like to say that when I was at uni anyway it was at least 3 hours a day 
but these days again because we have gigs and what not.... 
 
Extra Prompt: Is that every day? 
 
Every day. 
 
Prompts: Tell us about the speed/volume/attack usually used in practice sessions. 
 
Also when you practise ballads, naturally your touch is softer. On the fast tempos I did 
find it quite difficult to get consistent attack on the notes. 
 
Extra Prompt: So what intensity do you find you are doing for most of the practice. 
 
Oh yes most of the time I just find I'm playing at a high intensity 
 
Prompts: Tell us about the amount of time you break during each session. 
 
When I wasn't aware I was doing nothing wrong. So it was just 3 hours straight. Maybe 
get up have a drink of water or something. Now I'm aware I probably get up about every 
45 minutes.  
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Extra Prompt:  How long would you stop for? 
 
I think about 5 to 6 minutes. 
 
2. Describe the content of your practice sessions. 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you practice. 
 
I do try to start with a little bit of a warm-up. I use the hands. I go after number 20. Not 
every day. I'd be lying if I said I did that every day. I then go into separate voicings and 
also scales, a little bit of sighting, then into some tunes that I'm familiar with usually at 
medium fast tempo. 
 
Prompts: Do you do warm-up and cool-down exercises and if so can you please 
describe them. 
 
I don't do cool-down. Definitely warm-up.  
The Hanon for warm-up at about 80 beats every 2 minutes. After that I think the 
voicings are really good. Not to warm-up but practise at the same time. It's really good 
to get the hands moving. 
 
3. Tell us about your performance schedule. 
Prompts: How many gigs per week? 
 
I'm probably doing about 3 or 4 a week at the moment. When I was in uni I was doing 
more than that. 
 
Prompts: How long per set and how long for a break 
 
Gigs vary between 2 hours and 3 hours and the breaks in between sets would be 1/2 an 
hour. The sets are an hour each. 
 
Prompts: Is the speed/volume/attack greater than in you practice sessions? 
 
Definitely. You are in the moment. There is more intensity. Definitely. Definitely. 
 
Prompts: Do you warm-up and cool-down before and after performance and if so can 
you please describe the type of activities? 
 
No I'd be lying if I said I did that. No. I do warm-up before. Definitely I have a bit of a 
tinkle. But definitely not cool-down. Usually for the sound check. I wish I had the 
luxury of having a piano in my room before, but I don't so usually I jump on at the 
sound check and maybe I just do voicings maybe a bit of Hanon too. But sometimes the 
crowd's there and they don't want to hear Hanon. 
 
4. Have you suffered from any performance-related health issues yourself and what 
can you tell us about your experience with performance-related health issues? 
Prompts: Do you suffer pain during practice? 
Prompts: Do you suffer pain during performance? 
Prompts: What part of your body do you experience pain? 
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OK well in 2008 I was going through some serious pains in my wrists and I went to the 
doctor's a few times and there was nothing substantial they could determine. In that case 
I was going for about a good 6 or 7 months and could hardly perform. I was in quite 
severe pain in the upper wrist - more towards the forearm - near the connection there - 
at the lower part of the forearm and underside of the wrist. 
 
Extra Prompt: Do you suffer pain during practice? 
 
No during practice subconsciously I think when you do practice and you feel pain you 
take a break but in gigs you just seem to push forward. 
It would have to be more noticeable in gigs.  
I did have some back pain problems and I did some exercise and it seemed to 
help.....yes. 
 
5. What have you been specifically taught about performance-related pain and injury 
in jazz pianists? 
 
I was very fortunate to have lectures with a key pianist. 
I think at the time I was getting a lot of information on it but I was so occupied with 
practising that maybe I did not take the right steps to avoid it. 
There was a lot of talking about warming up I remember and not stacking and of the 
Alexander Technique. 
All of the things were really good. But again at the time I think I was quite occupied 
with practice and.....  
 
6. Drawing on your own experience, if there is a prevalence of performance-related 
pain and injury among jazz pianists? 
Prompts: To what would you attribute the cause? 
 
Yes I think it does happen quite a lot but having said that again I think people are not 
aware enough and don't pay enough attention to it and keep pushing through the pain or 
just ignore it, anything like that which is something you really should take care of it. 
 
Extra Prompt: So what do you think is the cause? 
 
Bad posture is one. Lack of exercise for sure. Carrying heavy gear is definitely one of 
them. Going for gigs and carrying heavy full weighted heavy weight piano. If you don't 
get the right case and it doesn't have wheels, you do have to pick it up and there's lot of 
pressure on your wrist when you do that. Yes that's definitely  
 
7. Do you as a student discuss performance-related health issues with your teacher?  
 
Yes I did. I definitely did and I definitely felt comfortable doing that.  
 
Prompts: If yes, why is it you feel comfortable doing this? 
Prompts: If no, why do you not feel comfortable doing this? 
Prompts: What type of issues do you discuss? 
 
I remember when we were discussing it, it actually has a lot to do with the mind frame 
of the performers and not getting stressed or tensing up because when you do get 
stressed you forget about your posture and you do forget about a lot of things and get 
injury. 
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8. Have your performance-related pain and injury been diagnosed and treated by a 
health professional? 
 
Definitely I went to the doctor a fair few times. I did go to an Occupational Therapist.  
Unfortunately definitely the doctors they just kept on describing muscle pain 
medication. Ortarin. 
 
Prompts: Describe the symptoms 
 
It was mainly wrist pain and after I was playing for about an hour, you just felt really 
fatigued, your hand, suddenly you couldn't move it. You couldn't move your fingers that 
weak. It was very tense and debilitating. It was just quite painful. 
 
Prompts: Describe the type of diagnoses 
 
I specifically remember I had no idea what it had to do with anything but I remember he 
asked me to hold a paper between my fingers and I did it and he goes "it seems like you 
have muscle........ fatigue, muscle..." something like that, and he diagnosed it as that - 
muscle , can't remember. 
 
Prompts: Describe the treatment/therapy 
 
For me exercise was a big thing. He did say that for the posture to keep a straight back 
and develop the muscles in the back and that would help  
 
Prompts: Have you tried other alternate therapies?  
 
My grandma is a professional masseuse and she kept on massaging the area and it did 
help, it did actually quite help a lot.  
Especially I remember going up to her house, and it did help. It did relieve the pain. 
 
 
9. What are you beliefs about performance-related pain and injury for jazz pianists? 
 
I think it's something that at this point not a lot of people are aware of their wellness. It 
is really something that really, really prevents you to play to the maximum of your 
ability. Especially in a gig performance. You do have to not underestimate warming up. 
For me it was warming up and practising, honestly practising stretching and trying to do 
things really good and the final note would be to definitely read about it and definitely 
spend the time. 
 
Prompts: Where do you think these beliefs come from? 
 
Definitely from you. You are the one who made, that made me think there was actually 
something wrong. At the time I would have just kept on going. 
 
Prompts: How have you found out about performance-related pain and injury? 
 
 
Prompts: Has this knowledge changed your concept about practicing, performing, 
teaching etc. 
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Definitely, definitely, definitely. As a jazz musician you tend to forget about - you are 
on about feelings and emotion and practice and be in the moment - and you do actually 
forget how to take care of yourself, and eat healthy and when you feel the pain to 
actually stop. It seems so simple now but at the time it's something you just don't think 
about. Definitely not at the gig you are just playing and having a good time and you 
forget about a lot of things. 
 
10. Do you have anything you would like to add on the topic of performance-related 
health issues? 
 
Just on a final note I think it's very important to keep aware. And if someone does - I 
remember find - you know I remember being in uni and speaking about fellow piano 
players and I think its' very important to - word of mouth - the knowledge. 
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Appendix 11b 
 
Case Study 2 Transcript - Teacher Western Australia 
 
Please answer with respect to your current or past students 
 
1. Tell us about to your lessons with your jazz piano students in relation to the 
demands you place on them with respect to duration, frequency and intensity of their 
practice schedule? 
 
What I would normally talk to students about is the idea that sleep destroys the lion's 
share of new knowledge so I would say that it's important to do consecutive daily 
practice because each day your memory is like a photograph left on a windowsill which 
fades from day to day so each day you come back to it and what sleep hasn't destroyed 
you build on that and it's by the rebuilding - by the degradation through sleep and then 
by the re-building on the next day, that after a while, that constant destroying/re-
building process gradually makes information become old knowledge that slides down 
into intuition, at which point it's 50,000 times faster in terms of access than conscious 
thought. So I would encourage students to then look at the idea that given the fact that 
their window of focus for a single day would include a list of items that they are going 
to practise and given the idea that you are supposed to practise things on consecutive 
days that means that everything you practise today you should practise tomorrow, 
because if you leave something off the list, you've got 48 hours of sleep there 
degradation to destroy that particular item so therefore the practice schedule should be 
identical on each day not identical in the long term but identical in terms that 
consecutive days like watching a clock that is ticking away very slowly but it is moving 
and it moves at a calculated rate only evolving and changing very slowly in time with 
one's progress towards mastery so you have to carefully monitor each item on the list to 
say how am I coming along with this, do I need to give more attention to this, and 
gradually as one gets to the point where one can do that technique in a variety of ways 
because it's like learning a language and learning the verbs in a certain order until 
you've got access to them at random for conversation. So it's like that in jazz, you've got 
to do the same thing. You've got to attack that information in a variety of ways and once 
you've attacked that information in a variety of ways and you realise you do have a very 
good intuitive hold over it you can pass it over into maintenance then you can replace it 
on the daily list with something else but it's important that the practice schedule evolves 
very slowly in time with one's mastery which is always slower than we think. 
 
Prompts: Tell us about he amount of time recommended for each practice session. 
 
Well what I'd say is the more the better and if you are incredibly wealthy and can afford 
8 hours a day then fantastic but that's very few people so what I would say is that given 
the idea that consecutive and identical practice sessions are vital I'd say well  look at 
your busiest day in a 5 day period or a six day period - allow yourself a day off for rest 
and look at your busiest day and say what can I actually reasonably squeeze out on that 
day and if your busiest day is a Friday and you say maybe I can just manage 4 half hour 
sessions - a 2 hour accumulation, then I'd say construct your practice schedule 
according to that 2 hours and then make that your core practice schedule which you 
duplicate on every day. On a day when you're feeling great and you've got all day and 
you want to do more, then do the core practice schedule first ,then reward yourself with 
a coffee and come back and do all the extra stuff but always do the core practice 
schedule first then you've got that consecutive repetition. 
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Prompts: Tell us about the number of practice times recommended per week. 
 
I think technique is 90% in the mind and 90% of it comes from anticipation and what I 
do suggest to students is that the slower they practise the better because absorbing new 
information and new technique, is really training the body to react in a certain way and 
the body learns very slowly. And those of us who consider ourselves - and the longer 
we do it the more we consider ourselves expert in one thing, but we are also astonished 
at how slow we are when presented with new information in a different field and it's 
quite a sobering experience. So new information is something which is absorbed over 
time and very slowly and it's best absorbed in a way that is repetitive and at a speed 
whereby the conscious brain which is 50,000 times slower than intuition can actually 
process the information and in real time. So I don't recommend fast practice at all. We 
learn to play fast by practising slow. And this seems to be borne out by people learning 
to play difficult classical pieces and in the rubato passage they will tend to put a 
metronome on very very slow and play very slowly and practise slowly until the body 
and the fingers are working together in the sequence they are meant to. 
 
Prompts: Tell us about the speed/volume/attack usually recommended in practice 
sessions. 
 
I think volume and attack with a piano player is nothing about strength it is all about 
velocity and velocity is all about anticipation and anticipation is all about being in 
balance and being prepared. I would encourage students to take a holistic view towards 
their life and hence to their health and realise that they play the piano with their whole 
body. 
It's clearer to see it in someone like a boxer where they spend 3 months doing just 
footwork because the power of the punch or the power of the golf swing you start with 
feet placement and balance. And the balance must be maintained throughout the whole 
activity.  Whether it's the forced measure at the point of impact with two knuckles or 
where it hits the ball it's all about balance and the whole body sort of working in a series 
of interacting movements to give you maximum power at the moment of impact. 
You see in the sportsman you see people who are experts at their particular sport 
through anticipation, they get into position and use the whipping motion like in 
squash...the way they get a position and use the body to accelerate the whipping motion 
and the power comes from that, not from physical strength. 
 
Prompts: Tell us about the amount of time you recommended for breaks during each 
session. 
 
I think mental concentration - because the brain responds similar to the way a muscle 
responds in terms of repetitive exercise. So if you are developing a bicep you don't do 
bicep curls by holding a weight in position, that's the way you strain joints and muscles, 
you actually do it by slow regular movements - you tense and gradually relax so the 
muscle is constantly moving and I think the brain seems to respond in a similar fashion. 
I think you can't really damage your brain by exerting it you just get tired but you can 
damage muscles so if it's mental or physical exertion, I just suggest to students that they 
just pay attention to physical exertion so if they start to get uncomfortable they can then 
stop and take a break but they never practice to the point of a hand injury or a back 
injury. 
 
2. Describe the content you advise for your students’ practice sessions. 
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There's two ways to approach it. You can unpack the information back to ground zero 
and then re-pack it gradually. But at all times you have to keep looking sideways or 
looking ahead to the finished product. So it's important to be doing a lot of listening and 
playing transcriptions and doing transcribing and that sort of thing so you are in contact 
with the way that Herbie Hancock or Art Tatum or whoever it is you are studying would 
actually piece all those bits and pieces together, and I think that those two activities in 
tandem seem to feed off each other and speed each other up. Although transcriptions 
can be very debilitating for a young student that's having difficulty hearing, so 
sometimes referencing a couple of published transcriptions in order to learn a couple of 
published ones which you know are correct and they get you into the style of play so if 
there is a doubt or a note or piece of the recording which is unclear or missing from the 
tape you can anticipate what they might have done as a player. 
 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you recommend practicing. 
 
I tend to use the universal principles that can be observed in any spontaneous activity in 
terms of their training methods. It doesn't matter whether it's learning a new language or 
a competitive sport, all activities where your skill is judged by your ability to act 
spontaneously within that activity at the outcome, seem to follow similar training 
methods in that is that if you break the activity down into a matrix of individual or 
constituent techniques and then you isolate those techniques from each other and 
practise each one of them repetitively and then you join those activities together with 
short phrases and then those phrases are joined together into strings of phrases which 
begin to closely resemble the final outcome. 
So taking those broad principles and applying them to jazz piano, we'd look at the 
outcome which is what are you going to do in performance and then break that down 
and when it's broken down and opened up and separated, it opens up into a series of 
voicings and scales. Mainly voicings and scales . Then you can piece those together into 
short phrases like harmonic blocks, like 2, 5, 1s, or rhythm turnarounds and then those 
harmonic blocks are joined together to give complete tunes. Doing things in every key 
and that's very important and whether that's just practising the scales in every key or at 
the next level practice in a pattern in every key and there's a combination of scales and 
fragments of voicings, or taking an entire tune through every key, but always slowly at a 
point whereby the brain can absorb it 
 
Prompts: Do you advise your students to do warm-up and cool-down exercises and if so 
can you please describe them. 
 
I always just think start gently with your practice. I know with certain forms of sport 
there are specific warm-up exercises and cool-down exercises but I just suggest that 
they start gently and stay well within their physical capabilities because the main benefit 
from practice is the intellectual benefit not the physical. Because by the time you have 
been playing for a couple of years you are probably physically well past the point of 
needing to develop power or flexibility or whatever. It's all about burning in a clear 
vision of what you are about to do and then working off that blueprint.  The blueprint 
drives the body activity. 
It's all about getting past the idea that the brain is the master and the hand is the slave. 
We start to strain ourselves when we are practising too fast because the brain can't think 
fast enough to drive the fingers so we start to send out inadequate signals to the fingers 
to drive them so they're driving themselves and we are trying to twist our body into 
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position because the thought comes just too close to the actual activity so slow practice 
is a way to maintaining that relationship between the master and slave. 
 
3. Tell us about your students’ performance schedule. 
 
Prompts: How many gigs per week would an average student do? 
 
Oh that varies completely some students do 1 gig one week and none the next. 
And other students are happy doing 4 and 5, and they're not all jazz gigs. Early on they 
develop a hunger for just never saying no to anything. And they can be doing 8 gigs a 
week 
But usually the more gigs they are doing the more their studies suffer. The most difficult 
balance, is to balance the physical and the practice requirements of a person who is 
trying to become a professional musician along with their academic requirements and 
it's almost an impossible balance to get right. In some ways they should be an 
established musician before they even commence their studies 
 
Prompts: How long per set and how long for a break 
 
I think usually between 45 minutes to an hour is probably the standard set length and 
break lengths maybe 15minutes, 20 minutes according to how much pressure there is on 
you to get back to the gig. 
 
Prompts: Do you anticipate the speed/volume/attack is greater than in their practice 
sessions? 
 
Probably, because the adrenalin factor and the fear kicks in and that drives the adrenalin 
to a certain point but also the fear factor tends to stifle technique and people when they 
are fear focused they play in a much more physically detrimental way always than when 
they are relaxed and practising at home. Almost always the performance is never better 
than 60% of your best rehearsal anyway because of that. 
 
Prompts: Do you advise your students do warm-up and cool-down before and after 
performance and if so can you please describe the type of activities? 
 
Yes. Prior to performance because when you go on to perform you want to be able to 
walk on stage and just play at full capacity. When you are practising I think you can use 
your practice to warm-up, by just sliding into it gently but you can't do that onstage. 
Ideally if your fame and the resources were there you'd have a practice room with a 
Steinway and you could tell people to go away and leave me alone and come back with 
a steak in an hour and I'll be warmed up. So for most of us it's a case of 'should I do 
something in the car on the way in.' For most of us warm-up is very difficult.  So what I 
would normally do is do flat table exercises, because a lot of the jazz technique is from 
the wrist and you get that whipping action so just practising flat top finger exercises in 
different finger combinations (raps out the exercise on the table) with a variety of 
combinations 1,2,3,4,5,; 1,3,2,4,5 and then practise those on both hands and you can do 
that while you're driving. 
 
4. Have your students suffered from any performance-related health issues and what 
can you tell us about your experience with performance-related health issues? 
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I am a little bit conservative about pain and injury and I go back to people like Liszt and 
Art Tatum, people who sat there playing at a very high level of performance every day.  
Liszt wrote a letter to a friend saying he was very happy because he was practising just 
trills for 4 hours each day and if that's not a recipe for RSI, I don't know what is.  But I 
don't think that Liszt suffered from RSI.  And that doesn't mean that it doesn't exist.  
More often than not I think RSI or Repetitive Strain Injury and strain from playing is a 
result from a lack of preparation. Or bad preparation. Sometimes it's over-preparation at 
too intense a level. People have to constantly listen to their body. The body is a holistic 
organism and the blood vessels flow all around the body and the ligaments all interact. 
Just picking up my glasses if I think about it requires a slight interaction and a shift of 
balance in the whole body. So playing the piano you play it with your whole body. 
Sometimes I think we concentrate too much on 'what do I need to do physically to build 
up my body?' But we genetically have the same body we've had for 40,000 years. We've 
still got the bodies of hunter-gatherers and health is a holistic thing. 
There's only 2/3 of the blood supply the oxygenated blood that the brain requires is 
supplied by the action of the heart pump. The last 1/3 of the blood is supplied by the 
actions of the body's muscles through the blood vessels that wind around them and 
given the fact that playing a musical instrument is an extremely unnatural.......... . 
Depending on your point of view, either God or Nature did not give us the specific 
skills to play a piano or to play a precision bass. We are given certain basic tendencies 
but all our bodies are identical in terms of their physical needs to attend in order to 
make them healthy, being holistic organisms. 
 
There's a thing in engineering Factor Of Safety (FOS) and in a thing as big as a lift there 
is a crucial safety factor so that if a lift is built to hold 10 people with a maximum of 
1000 kilograms and even though it will hold 15 people, they will put a plaque on the 
door saying ' to hold 10 people or 1000 kilograms.' 
But for a piece of machinery as important of a lift, FOS is set at 13 to 1. So in terms of 
the materials they use and the stressors, and the pulleys, and in everything that interacts 
they will build that lift to take 13,000 kilograms. So they build it to a factor of 13 to 1. 
I come across electric bass players which is a very heavy instrument who stand on one 
hip and then complain because they have to go to the physiotherapist because they are 
getting hip problems.  
So if we build a Factor of Safety into our health, and develop holistically our whole 
body, your instrument might be one which only requires the use one hand, but the whole 
body needs to be healthy, in an equal way because all the muscles interact well past the 
point of the exertion needed to play that composition. So to sit at a piano in a slightly 
cramped position for 8 hours of playing, we'll never have problems and I think being 
such a holistic organism we know that muscle development leads to a healthy mind it 
also works its way into the cells and changes the DNA and makes us more resistant to 
disease. Organic wellness comes from muscular.   What I encourage students to do is to 
engage in boring pure exercise to build the body up into the most efficient way in the 
least time using the most efficient exercises of recent times rather than organised sport 
which leads to a lot of injury. 
 
Prompts: Do your students report suffering pain during practice? 
 
I haven't had very many students...... 
 
Prompts: Do your students report suffering pain during performance? 
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No any students I have had that say they have pain usually they are students that have a 
history of pain and often I find quite early when I make contact with them, they are 
already letting me know, that 'I have a bit of a problem with RSI.'  I think once those 
problems are established they are very difficult to fix under fire when you're practising 
with pain. 
 
Prompts: What part of the body do your students report experiencing pain? 
 
Usually arms, shoulders, hands, more often than not hands 
 
 
5. What specifically do you teach about performance-related pain and injury in jazz 
pianists? 
 
I come back to the inter-connectedness of all things and the altitude of the helicopter 
view. I mean if you come right out of the helicopter view you get the butterfly effect.  If 
the butterfly flaps its wings then history is changed throughout the universe. 
What you need to do is to focus right in and choose the altitude whereby your night sun 
of focus is on your life and your life will include all your physical activities and your 
professional activities. And at that point what I would say to a student is to concentrate 
on your physical health and look at the fact that playing an instrument requires a large 
amount of unpaid hours so you the hours you are working you need to maximise the rate 
of return from work and fun and take responsibility for your own existence. So you have 
to balance all these things up, and that holistic approach to your life leads you think if 
I'm going to need a protective coating of muscle over all the joints of my body then the 
muscle needs to be not just strong but flexible and I need to do it in a very time efficient 
way and maximise the amount of hours I spend working.  An hour a day of exercising 
which most people find very difficult to achieve actually makes the other 23 far more 
efficient, and ultimately the sleeping hours are deeper and more refreshing and working 
hours are more productive and you can work longer hours at a much higher level if you 
do that exercise and it's a huge investment. 
 
Extra Prompt: This particular question is about whether you teach anything 
specifically such as Alexander Technique. 
 
Oh, that's what I was coming to. No, No I don't think the Alexander Technique. I have 
seen it and I'm sure it's very good but what I come back to is that our bodies are 
designed by God or Nature to trot all day after a mammoth, spear it  and bring it back to 
the cave.  We have general bodies that need general and overall and balanced health, 
and given the fact that we have little time to put into that health because of the demands 
on that time and the unpaid practice hours I generally suggest that the student looks for 
the ideal pure concentrated exercise regime which I have found not just in my case but 
just because I have read up on it and what I have come up with and it's been a bit of a 
passion to find this ideal package.  I do a balanced weight program three times a week 
and a body toning and a calisthenics program and amongst all that on as many times as 
you can a balanced cardio vascular program which would be either running or bike 
riding or swimming - a balanced approach to overall health that gives us the energy to 
spend long hours at the keyboard and gives us that factor of safety so that it doesn't 
matter what we do at the keyboard we won't hurt ourselves, providing we have the 
anticipation- and I think that avoidance of RSI is tied up with anticipation because a 
lack of anticipation where we are a bit too late so we twist ourselves to get to the note 
leads to a bad standard of performance anyway that's what gives us the RSI pain and 
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injury as long as your moving is flexible and you are well ahead of where you are and 
you are anticipating where you want to go. 
 
6. Drawing on your own experience, if there is a prevalence of performance-related 
pain and injury among jazz pianists? 
 
I think sometimes the lifestyle - and that seems to be changing now -but the lifestyle 
itself seems to be the biggest injury to their health.  The lifestyle of endless becoming 
obsessed which is a good thing but becoming obsessed we spend more and more hours 
at the keyboard and wanting to master it and more and more developing the blinkered 
vision that I have to do this, I have to do this that then other things start to suffer and 
they don't take the holistic approach and it's then that musicians develop health 
problems that they try to fix in later life. 
 
Prompts: To what would you attribute the cause? 
 
7. Do you as a teacher discuss performance-related health issues with your student?  
Prompts: If yes, why is it you feel comfortable doing this? 
Prompts: If no, why do you not feel comfortable doing this? 
Prompts: What type of issues do you discuss? 
 
I do feel very comfortable to the point where I talk too much so I have to discipline the 
amount of time I actually spend on it, although I don't think you can over estimate the 
importance of getting a holistic health in place and establishing that prior to embarking 
onto a career of a musician. 
 
8. Have your students’ performance-related pain and injury ever been diagnosed and 
treated by a health professional? 
Prompts: Describe the students’ various symptoms 
Prompts: Describe the various types of diagnoses 
Prompts: Describe the various types of treatment/therapy 
Prompts: Have your students ever tried other alternate therapies?  
 
Not to my knowledge. 
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Appendix 11c 
 
Case Study 3 Transcript - Student Melbourne Victoria Australia 
 
1. Tell us about to your lessons with your jazz piano teacher in relation to the 
demands placed on you with respect to duration, frequency and intensity of your 
practice schedule? 
Prompts: Tell us about the amount of time spent at each practice session. 
 
Well for me it is in terms actually of phases because with writing I do a lot of 
composing of classical pieces. If I'm engaged in that, I tend not to practice a lot while 
I'm writing. And then I tend to get these catch up phases. So anything from 6 or 7 hours 
a day when I'm on a practising roll.  And also if I could add to it and when I've 
experienced injury more is also burning repertoire, classical repertoire which I've done 
from time to time, just for musical purposes or actually sometimes for recording 
projects about 6 or 7 hours a day. 
 
Prompts: Tell us about the number of practice times per week 
Prompts: Tell us about the amount of time you break during each session. 
 
I think you just go with it. If I'm going to practice 6 or 7 hours it would probably be - 
minus going to the toilet or a making a quick cup of tea - more or less continuous.  
 
Prompts: Tell us about the speed/volume/attack usually used in practice sessions. 
 
Sometimes I suppose I would be practising both ends of the spectrum, there would be 
times I would be deliberately practising playing soft, but other times I would be 
deliberately practising for intensity and volume and that's when I have more problems 
with pain. 
 
2. Describe the content of your practice sessions. 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you practice 
 
Recently I have been practising with a metronome where I am doing some things like 
setting up a 32 bar pattern, a new application with the i-phones and metronome where 
you program it to play 32 bars and it adds 1 point to the metronome every 32 bars.  You 
actually don't perceive a change of tempo and over time you work your speed up 
without really noticing. Practising with a walking bass line, practising left handed or 
Ostenato Patterns in the left hand. Just improvising. Tunes. Patterns. Including 
practising within a pulse and outside a pulse. 
 
Extra Prompt: Do you practise technical exercises? 
 
If I want to do that I usually pull out some classical repertoire and give it a bit of a 
workout. Or if it's scales. I do scales. But not really exercises as such. Some pieces that 
are exercises like etudes like that I might have a look at. 
 
Prompts: Do you do warm-up and cool-down exercises and if so can you please 
describe them. 
 
No.  I don't do anything like that. Go straight to the schedule. I probably should. 
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3. Tell us about your performance schedule. 
Prompts: How many gigs per week? 
 
I don't really gig per week in any way shape or form. In fact I do go for six months 
without doing a gig quite often. Basically if I'm touring which I might do 3 to 4 weeks 
per year, I might play 4 or 5 gigs a week.  And I might be going months between gigs. 
 
Prompts: How long per set and how long for a break 
 
Set would probably be about an hour but a break probably about 30 minutes. 
 
Prompts: Is the speed/volume/attack greater than in you practice sessions? 
 
Yes. Just the sheer volume of playing with other musicians in clubs. 
 
Prompts: Do you warm-up and cool-down before and after performance and if so can 
you please describe the type of activities? 
 
No, other than a sound check. I try and warm-up at the sound check a bit. Maybe some 
scales at the sound check. Not actually immediately before the gig, no. 
 
4. Have you suffered from any performance-related health issues yourself and what 
can you tell us about your experience with performance-related health issues? 
 
Yes I have. About eight years ago I decided to make a recording. I hoped it would meet 
the need for more classical repertoire, because I've always played classical music, and I 
worked very hard over about a four month period, probably 3 to 4 month period, 7 hours 
a day. And one of the pieces was a Rachmaninoff Sonata in B D? flat minor and there 
was one particular passage I couldn't really nail it and it didn't fit my hand well because 
his hands were very big and in the last couple weeks it was really going well and I was 
just hammering away over and over again.  I started to experience this pain in my 
forearm. Sort of like tendon pain. And I hadn't really experienced it before.  It was a bit 
of a scare. I thought, 'Oh my God. I'm not going to be able to record at all.'  I stopped 
practising for a few days and I wish that I hadn't because it just took the edge off it. The 
recording was ...but not entirely. It was a bit of a scare for me.  I had a bit of 
acupuncture and a CAT scan of the area. Couldn't turn up much. It comes back from 
time to time but I don't freak out about it. I tend to play through it. It does come back 
from time to time. Or if it comes up in a practice session or if it comes up in a gig, it's 
not a severe pain, I just sort of tend to ignore it and I realise I was probably being a bit 
alarmist about it because I hadn't done as much damage as I thought. But it does come 
up from time to time. I'm convinced also and what I feel the issue was, was a 
combination of practising and mousing. There would be a pile of emails would come in, 
the pile would come in while I was practising.  I was doing all these fine movements at 
the piano so you go from doing all these fine movements at the piano to this fine 
mousing movement. I had a colleague I was speaking who was playing a lot of 
computer games and he was practising too and experiencing the same thing.  So I had a 
bit of an idea that practising and mousing are not such a good idea. And it's common 
because quite a few people would be mousing at the computer and practising. So when 
I'm practising, I actually try to stay off the computer a bit.  
 
Prompts: Do you suffer pain during practice? 
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Not pain, but I'm not sure if it's related to practice. It might also be related to sitting at 
the computer. In fact I used to get it a lot when I was writing.  When I was doing a lot of 
writing, not writing at the piano, but putting the scores into Sibelius, and sitting at the 
computer for hours, I used to put a cushion behind my head and just lean back rather 
than sitting forward and squinting at the screen. I think the other pain is more related to 
computer use than playing. 
 
Prompts: Do you suffer pain during performance? 
Prompts: What part of your body do you experience pain? 
 
5. What have you been specifically taught about performance-related pain and injury 
in jazz pianists? 
 
Not really. Some of my classical teachers one in particular was very focused on 
relaxation and weightlessness, and just dropping into the keyboard while you're playing, 
not being tense, and falling back.  I do try to recall some of his ideas when I'm 
practising.  My jazz studies were nothing much about relating to the instrument. More 
about chords and notes and tunes and rhythm. No not really in the jazz context.  More in 
the classical teachers if anything and not all of those. I wish I had and been given some 
guidelines more and to take breaks and now also to be careful of computer use. 
 
6. Drawing on your own experience, have you experienced a prevalence of 
performance-related pain and injury among jazz pianists? 
 
I have. Not that many pianists Idon't think. I have heard about other instrumentalists but 
I have not heard about that many pianists necessarily. I think one or two from memory 
have spoken about it. 
 
Prompts: To what would you attribute the cause? 
 
No, not really. Apart from playing itself, I don't think so. Playing and computers.  
 
7. Do you as a student discuss performance-related health issues with your teacher?  
Prompts: If yes, why is it you feel comfortable doing this? 
Prompts: If no, why do you not feel comfortable doing this? 
Prompts: What type of issues do you discuss? 
 
8. Have your performance-related pain and injury been diagnosed and treated by a 
health professional? 
Prompts: Describe the symptoms 
Prompts: Describe the treatment/therapy 
 
I had scans and acupuncture and I got some lotions like massage kind of stuff like that. 
 
Prompts: Describe the type of diagnoses. Did you have a specific diagnosis? 
 
No not really. It wasn't like RSI or anything specific like that. I did not really have... 
conventional. .I mainly had this one scan.  I think I had a recording coming up in LA 
and I was concerned about it. I had a CAT scan and they said they couldn't really see...I 
was just wondering about permanent injury, because the pain keeps coming up in the 
same place every now and then.  I think it's just that once you've done a little bit of 
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damage you might get the same problem, and it was in the right hand where I was 
pushing hard with this passage. 
 
Prompts: Have you tried other alternate therapies?  
 
9. What are you beliefs about performance-related pain and injury for jazz pianists? 
Prompts: Where do you think these beliefs come from? 
Prompts: How have you found out about performance-related pain and injury? 
Prompts: Has this knowledge changed your concept about practicing, performing, 
teaching etc. 
 
10. Do you have anything you would like to add on the topic of performance-related 
health issues? 
 
No. I had a little bit of a feeling about that computer use. It might be just me but... 
 



484 

Graham Wood 2011 PRMD and Jazz Pianists    

Appendix 11d 
 
Case Study 4 Transcript - Teacher New York City USA 
 
Please answer with respect to your current or past students 
 
1. Tell us about your lessons with your jazz piano students in relation to the demands 
you place on them with respect to duration, frequency and intensity of their practice 
schedule? 
 
You know it's really a hard question. I don't really determine much about their practice 
schedule. The level that I teach at is fairly high. For example the full time job I have the 
course is only for Masters students. Everybody I am seeing is in their mid 20s or older. 
A lot of them have been playing for quite a long time. And the focus of my lesson is 
usually not on the technical aspects. I would say that what I'm thinking of is that they 
are going to be doing substantial practice because that's the amount of work that we are 
dealing with. 
My teaching leans more toward coaching in the sense that I'm fairly open to the students 
setting kinds of direction and most of what we do is we problem solve about the areas 
they are working on and ways they can be more effective as practisers. 
 
Prompts: Tell us about the amount of time recommended for each practice session. 
 
I've never said that. We just deal with the material that they are working on. If I had 
somebody who had those kinds of issues I would say my expectation is that I'm 
expecting them to put in substantial practice which would mean at least 2 or 3 hours a 
day and I have to say that hasn't really been discussed in detail. The only times this kind 
of question comes up is when somebody does have an injury. 
 
Prompts: Tell us about the number of practice times recommended per week. 
 
About 5 or 6 days a week. 
 
Prompts: Tell us about the speed/volume/attack usually recommended in practice 
sessions. 
 
Certainly speed. Again most of my teaching is aimed towards...there are about 10 issues 
that jazz pianists have. Following The Jazz Musician's Guide to Creative Practising.  
Basically it's problem solving about showing chord changes more clearly, or different 
rhythmic approaches, playing at fast tempos, playing complex chord changes, voicings.  
It's not something I would discuss in those kind of mechanistic terms but it's something 
that we definitely cover in the sense that we deal with... one of the big issues that many 
students have is being able to play the kind of tempos that they are going to be required 
to play in gig situations. That is something I work on with many many students. So I 
would say less on the technical aspects of sound and attack and more on the 
requirements of professional level jazz gigs where we have to play tunes at ...half...150 
or whatever. 
 
Prompts: Tell us about the amount of time you recommended for breaks during each 
session. 
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I would say yes but not in those terms as much. What I usually try and do is monitor 
their practising. Personally I think that accidents or injuries happen when people are 
playing something in a mechanistic way and are disconnected from the music. I think 
that one of the things that really helps is by having a very wide set of approaches of 
things you can do - and monitoring your own level of engagement with what you are 
playing.  I don't actually counsel them on things like 'make sure you take breaks every 
40 minutes' or make sure you stop and stretch' or do something like that.  
 
 
2. Describe the content you advise for your students’ practice sessions. 
 
I guess what I would say is my approach to practice it's like the way I practise myself 
and it's what I try and urge my students to do is to look at practising jazz - you're just 
trying to enlarge the tool kit of options you have when you are in an actual improvising 
situation. I encourage them to have a practice routine or a practice methodology that 
involves touching on different skills having many many ways of attacking for example 
fast tempo playing.  I'll break that down I'll have many exercises, a lot of this stuff we 
all do, but for example if you're working with somebody on fast tempos you might want 
to have them to play some  ...at a fast tempo take a solo off. A big part of playing at fast 
tempo is about hearing a fast tempo. For some students who are not into jazz just being 
able to put the metronome on 2 and 4 at any tempo and hearing sound at 2 and 4 is a big 
tool and that is something that doesn't involve a grinding kind of playing but is just a 
hearing thing.  Another thing I do along similar lines is to play at a tempo which is too 
fast for them to play at. I have them to keep the tempo on 2 and 4 hit any of the 8/8 
notes and can you always find the and of 2 at a fast tempo or maybe the and of 2 is too 
hard so can you find the 2 and - things about breaking tempo down into all the different 
hearing components that go into playing a fast tempo 
What I would say is my goal for my students is that they would have about 5 or 6issues 
that they are working on and this fast tempo playing might be one, playing at odd 
meters might be another one, working on something that's all about playing melodies 
with more commitment and lyricism.  Taking that melody playing thing when someone 
is working on a tune, spending a lot of time in playing in different keys and alternating 
singing with playing or holding the chord and just singing melodies, then finding the 
melodies that you sing and trying to determine what the difference is between things 
that are really in your ear that are singable to you and what you obviously play on gigs.  
I guess I would have them doing something that involves finger training, something that 
involves rhythm, something that might involve some kind of repertoire aspect, maybe 
something about voicing or re harmonisation. 
What it is they have 4 or 5 topics eventually they would be good at improvising these 
ideas but having hundreds of ways to break those down into different components and 
look at different aspects of it. 
 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you recommend practicing. 
 
Prompts: Do you advise your students to do warm-up and cool-down exercises and if so 
can you please describe them. 
 
Nope 
 
3. Tell us about your students’ performance schedule. 
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Prompts: How many gigs per week would an average student do? 
 
It's a really hard question. Because just looking at my students at my current situation 
because it's in New York and because mostly, about half of them more than half are 
from out of the country so I would say the number of gigs those people are doing is kind 
of low because even though their level is high it's harder to get gigs in New York and 
they do understand and so they're not ...and its just a difficult place to work. 
I still teach in Holland 4 times a year at a small conservatory there and those students 
work a lot more because it's a small town and they are always playing a little jam 
session gig and it's a difficult question to answer because the amount of work is 
different, so their amount of work is really various. 
 
Prompts: How long per set and how long for a break 
Prompts: Do you anticipate the speed/volume/attack is greater than in their practice 
sessions? 
 
I actually find that on average - of course it's totally various, and l know people have 
hurt themselves on gigs. I would say more students hurt themselves practising than on 
gigs because I think that just the nature of practice you can just bang away and play for 
hours whereas if you are playing a quartet gig, you're comping you're talking in between 
tunes, you're taking breaks, making it more human that's enforced by the musical 
situation - when you play a big band gig if you get one solo a night, you might be lucky. 
That's a situation where if you just took the average gig, of course you're playing a bad 
piano, you're inaudible and all these things make certain situations very prone to having 
difficulties but in general in a really blanket kind of way on average I think practising is 
more demanding than playing. 
 
Prompts: Do you advise your students do warm-up and cool-down before and after 
performance and if so can you please describe the type of activities? 
 
4. Have your students suffered from any performance-related health issues and what 
can you tell us about your experience with performance-related health issues? 
 
I'd say that my sense of how to work through performance related health issues, is 
somewhat predicated on my own experience of it. I have had students that have had 
various kinds of performance issues. I've probably had 5 students - that have had some 
kind of wrist or elbow related tendonitis kind of issue - 5 might be high, it might be less 
than that. But anyway it doesn't really matter. In those cases we've had a lot of different 
strategies that we've utilised and basically what I tell them to do is to go through in a 
step by step progressively more aggressive ways of dealing with it basically just starting 
with some raffs and then working through to try and see what other things...issues in 
their technique, usually focusing on trying to do raffs at the periphery. I'm really 
influenced by a book called The Fundamentals of Piano Playing by Abby Whiteside. It's 
more that approach than anything else. 
What I've found is it's important for students not to stop entirely. When I got tendonitis 
25 years ago, I was put in splints for 3 months. I didn't practise or do anything. I didn't 
use my hands in any way. Then there was a long process of trying to retrain - 5 minutes 
a day, then 10 minutes a day and all this kind of stuff. Ultimately for me there was not a 
very good result so my feeling is that unless the student is completely debilitated, that 
they need to try and find ways of integrating very mild practice and just figure out what 
it is they can do at the piano which is not going to hurt them and try and do that. It really 
involves obviously changing your practice agenda quite a bit. Talking about fast tempo 
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playing. If you're going to talk about you're just going to play 2/8 notes at a fast tempo, 
you hear subdivisions of tempo and that doesn't necessarily take a lot of technique. I 
really think it is important for them to try and stay in the game and figure out a way to 
do some playing as they work through this problem and try to get past it. I have had 
some students who have had it and we've worked through it in different ways. I haven't 
had any students that I have seen in a regular way who didn't sort through this problem 
and figure out how to get past it. I 'm really thinking of one pianist in particular who 
went through a 6 month period where he was really struggling. He's an incredible 
musician and an incredible student and I don't take much credit for it. He has 
completely worked beyond it. That's what I'm really thinking of. There are others that 
have had mild issues but he was the one that was most severely damaged. 
 
Prompts: Do your students report suffering pain during practice? 
Prompts: Do your students report suffering pain during performance? 
Prompts: What part of the body do your students report experiencing pain? 
 
Yes, neck and back and I have to say my feeling about that stuff has been to treat that 
more with... the other part of my own experience was that a lot of this was not just about 
piano technique but piano technique in the larger sense of what that could mean but 
there are things like Feldenkrais, or Tai Chi, or Yoga, or Alexander Technique all those 
different things that are very helpful at addressing habits away from the piano that are 
contributing to the problem. 
 
5. What specifically do you teach about performance-related pain and injury in jazz 
pianists? 
 
Sure. One of the things is as you watch students...as technical issues present themselves. 
I would say the best distillation of what I believe about piano technique is the Abby 
Whiteside approach, so one of the things that I have to instil is students that seem to 
have a lot of tension at the fingertip and are doing a lot of initiation, trying to initiate 
action at the key drop with their fingers and hands that's a big issue for me. In general 
I'm trying to get students to play using the larger muscle groups, and trying to involve 
the back and shoulders more and do less at the periphery. They tend to over-articulate at 
the fingertips that causes a lot of problems so that's one thing and another thing is to be 
aware and if someone says they are having problems and when you see them playing 
and if I see a student is tense or uncomfortable, I try to ask if people are having any kind 
of pain, or if something looks not good I will tell students it is important to monitor it, 
to not push beyond what feels comfortable in a practice session and that sort of thing. 
When I do have to address technique issues with students - I used to play with Sophia 
Rosoff who is one of the Abby Whiteside teachers - using some of those exercises 
which involve less...like trying to initiate the keydrop from further back in the 
mechanism of shoulder and back and using the weight of the arm more and doing less 
with finger strength and isolation at the finger level. 
 
6. Drawing on your own experience, if there is a prevalence of performance-related 
pain and injury among jazz pianists? 
 
Well I guess I think that to some extent, performance related injury - that phrase -I 
actually think of it -I was having a flare up of a tendonitis issue. It was a long time ago - 
maybe ten years ago. I was doing a gig and it was with B & R - it was a piano player's 
gig and I was a little uptight about it because I had been trying to rest and play less. And 
I really was having my own issue with it. I ended up I debated about doing this gig and I 
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did it and after the first tune I was so into the music - by the end of the first set I was 
playing my ass off I felt great and a lot of the stress......Anyway it was a weekend gig 
and I noticed R actually was not playing as strong as sometimes I've heard him play.  
We were on a break in the back room, and I was telling the story about how I had been 
having this little flare up, I almost cancelled the gig and I was so glad I hadn't because I 
was having a lot of fun and it was great playing and everything, and he said, "I have 
aches and pains all the time in fact this weekend, I have been having a lot of aches and 
pains in his arms and stuff and he said that's just sort of part of what it is about being a 
musician that it is sometimes physically demanding and I think that's really true of 
athletes too and when they say don't play through the pain. Obviously there are real 
injuries people get which are very career threatening and all that kind of stuff but I also 
think there is a whole range in terms of what that is. 
I'm a 51 year old guy now. I'm not in bad shape or anything I don't think, but aches and 
pains are part of life and I do think that sometimes in response to a lack of awareness 
about this in the past, I do think sometimes people become hyper aware and stress that I 
had in other parts of my life have a tendency to manifest as aches and pains in certain 
parts of my body so that's what I believe.  I think you have to have a kind of a dialogue 
with your body and sometimes you are not always saying happy things to each other. 
You can sometimes ask yourself to push and sometimes you pay a price for it. There are 
people who have worked through their technical problems at the piano and they have 
gone from having occasional problems to having no problems ever and they have this 
iron technique. Like Oscar Petersen and he always surfs through every gig and just like 
- get on - in terms of technique - has not been my experience - there's a little more give 
and take in the mechanism than that. 
 
Prompts: To what would you attribute the cause? 
 
7. Do you as a teacher discuss performance-related health issues with your student?  
Prompts: If yes, why is it you feel comfortable doing this? 
Prompts: If no, why do you not feel comfortable doing this? 
Prompts: What type of issues do you discuss? 
 
Sure I do this all the time. 
 
8. Have your students’ performance-related pain and injury ever been diagnosed and 
treated by a health professional? 
 
Yes 
 
Prompts: Describe the students’ various symptoms 
Prompts: Describe the various types of diagnoses 
 
The ones I've heard the most are Tendonitis, Carpal Tunnel Syndrome, Pre- Carpal 
Tunnel Syndrome, tenosenovitis and somebody I have had, seemed to have had a 
pinched nerve. 
 
Prompts: Describe the various types of treatment/therapy 
Prompts: Have your students ever tried other alternate therapies?  
 
I always tell people to do everything. I know some people who have had good 
experiences with anti-inflammatory drugs at least in the short term. I also think physical 
therapy has sometimes been helpful.  Yoga has sometimes been helpful. Alexander 
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Technique, Feldenkrais, people have had good experiences with that.  I know some 
people who claim they have had really good experiences with acupuncture although my 
experience is that I've found that hard to believe that overuse syndrome is very 
amenable to that kind of a fix. I encourage people to try anything they want to try.  For 
example there are some things I have tried myself. But some things like chiropractory I 
think is useless. There are a lot of alternative things that I don't particularly believe in. 
But then again anecdotally I have heard everything from E vitamins, to massage, or 
different kind of deep tissue work, myotherapy. I've heard many many things that 
certain people have claimed, and in terms of my own students, yoga, swimming, 
Feldenkrais - physical therapists or I forget what they call them in Europe - 
physiotherapists?  I actually think in terms of therapy that there are certain people who 
are very - in all those disciplines - a lot of the time it's not the discipline it's the 
individual there are certain people who have a very sense of kinetic- how people use 
themselves, and they can be very helpful, whether they are a piano teacher or a physical 
therapist, a naturopath, or anything there are people within these disciplines who see 
things and can be very helpful. 
 
9. Is there anything else you would like to add on the topic of PRMD? 
 
No but it's good to hear because it's makes me realise. I have to say, partially because of 
teaching at the grad level, I feel that don't look for any of these things very much unless 
somebody brings it up. I'm still OK with that. There's nothing wrong with that. Having 
had this conversation it makes me want to think about checking in with students on this 
more and maybe making sure their practice is reasonable and temperate and all those 
things - I think it's a thing I think I'm going to try to be a little more aware about. 
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Appendix 11e 
 
Case Study 5 Transcript - Student Long Island NYS USA   
 
1. Tell us about to your lessons with your jazz piano teacher in relation to the 
demands placed on you with respect to duration, frequency and intensity of your 
practice schedule? 
Prompts: Tell us about the amount of time spent at each practice session. 
Prompts: Tell us about the number of practice times per week. 
Prompts: Tell us about the speed/volume/attack usually used in practice sessions. 
Prompts: Tell us about the amount of time you break during each session. 
 
Practice sessions are one hour a day. I do this 7 days a week. 
Due to the injuries I have suffered in the past and some ongoing problems I keep the 
intensity of speed, volume and attack low in order to try to avoid further injury. 
I take a short 5 minute break during the practice session.  
I have now been taught how to relax and do preparation away from the piano so that the 
time spent practising at the piano is greatly reduced. 
 
2. Describe the content of your practice sessions. 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you practice. 
 
I mostly do sight reading from a score reading book and a range of technical exercises 
and improvising. 
 
Prompts: Do you do warm-up and cool-down exercises and if so can you please 
describe them. 
 
I do not warm-up at all for the keyboard. Now that I know how to use my fingers 
correctly I don't need to. 
 
3. Tell us about your performance schedule. 
Prompts: How many gigs per week? 
 
Each week about 2 gigs a week for about 2 hours. 
 
Prompts: How long per set and how long for a break 
Prompts: Is the speed/volume/attack greater than in your practice sessions? 
 
What happens is during practice sessions I'm always looking to just try and seek for 
maximum efficiency, make use of my body or anything. During the performance 
session I don't think of that too much all, I just let myself play and if I'm pushing 
anything a little harder I may notice it, but a lot of time the adrenaline will kick in and 
I'll be fine. If I do have a particularly rigorous day when I just let fly, occasionally 
afterwards I might find a little soreness in my right arm. 
 
Prompts: Do you warm-up and cool-down before and after performance and if so can 
you please describe the type of activities? 
 
4. Have you suffered from any performance-related health issues yourself and what 
can you tell us about your experience with performance-related health issues? 
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Prompts: Do you suffer pain during practice? 
Prompts: Do you suffer pain during performance? 
 
...I started having issues as a teenager and found it very difficult to find anyone who 
could teach me anything about getting rid of the pain.  There were a lot of teachers who 
seemed to know how to play the piano really well but did not know how to teach me 
how to play to get rid of any of this. It was very frustrating. 
I remember I was having problems in my arm. It started right when I started my 
undergraduate degree, my Bachelor's I was 17, I had an acute case of - I don't even 
know what it was. I couldn't play more than 15 minutes a day. I had trouble holding 
lunch trays.  It was terrible. 
I was trying different things. The second semester of college, I went onto a rigorous 
exercise schedule. I was on a bike 3 times a week at 7am as part of a control in 
someone's graduate experiment. I was on a bike for 40 minutes at 85% of my maximum 
heart rate.  My legs were so tired so my arms didn't seem to hurt as much so I was able 
to practise 2 to 2 1/2 hours every day. 
I tried so many different things.  My sophomore year I studied with a teacher who had 
had some training in the Alexander Technique and that really didn't help me either.  
Once taking Yoga for a little while but it kept hurting my hip. 
When I was a freshman, in my first semester I studied 6 private sessions of Feldenkrais 
with a certified person and I guess I didn't just understand at the time how it worked.  I 
was really feeling better, but I would still be in a lot of pain.  When we did the motions 
it felt good but when I would get to the piano it didn't seem to transfer and then 
afterwards I bought the self help Feldenkrais book Relaxercise and so I tried to do all 
those things on myself when I would be hurt after playing and I may have taken it too 
far because everything started to occur after that. 
After my sophomore year at college, I was 19, I went to the... Institute for the 
Performing Arts in New York City to try to receive treatment and a diagnosis. And I 
received 2 different diagnoses from 2 different doctors. One said that he thought I had 
thoracic outlet syndrome and that I wasn't getting enough Stage 4 sleep. He just put me 
on anti-inflammatories and told me not to play piano for a month. 
The other doctor she treated things more holistically and I was going to the city once a 
week and she would perform osteopath manipulation on me.   We did that a few times 
but insurance didn't cover it so I couldn't really go back.  I also went to a Chiropractor in 
my sophomore year in college until I ran out of money.  Junior year I studied 3 months 
at Harvard, Alexander Technique.   
It was my arm. It felt like from my forearm all the way up almost to my armpits and 
they were extremely inflamed.  Extreme inflammation like would stick them in snow 
and all the snow would melt... ,  I was getting physical therapy treatment on campus 
also because they have a big physical therapy program....They told me to fill dixie cups 
with water and put them in my freezer... I would take one out and I would...melt the 
entire thing down within 7 minutes my arms were so inflamed.  I did Alexander in my 
junior year for 3 months. Everyone said, Wow you look great, you're looking so much 
better but the pain wasn't going away. That got expensive so I stopped that.  From there 
I stopped seeking treatment.  I just started praying a lot more. 
 
Prompts: What part of your body do you experience pain? 
 
It was my arm. It felt like from my forearm all the way up almost to my armpits 
 
5. What have you been specifically taught about performance-related pain and injury 
in jazz pianists? 



492 

Graham Wood 2011 PRMD and Jazz Pianists    

 
I'll be honest with you. The first hint of anything - helped - when I went back to do my 
masters at... college, I decided to major in voice so I could take piano lessons with a 
professor ...who I wouldn't have... finals...but I could play for my own needs and he had 
suffered an injury himself but it wasn't at the piano, it was he had fallen on the ice, 
slipped and landed on his hands. He used to concertise and he doesn't any more.  He 
was very compassionate and he would look at how each person's body works and try to 
find different ways where you would be playing with less pain.  Well I don't use his 
techniques now. It made me realise how I could get rid of some of the pain...I studied 
with him for several months. 
Then a chance occurrence happened...I saw a brochure for the Worldwide Pedagogy 
Conference... I decided to go. It was at Las Vegas that year. I went and they had free 15 
minute injury screening for injured pianists and I went...The piano teacher... specialised 
in working with injured pianists... she had a studio in New York City...I saved up for an 
entire year ...and I took lessons with her for a year and a half and that's really where I 
learnt everything I know about piano. It's really a shame that... I had been playing 20 
years almost.  She has shown me about how the arms work at the piano. It took some 
time - I had to start over again, but that was learning about how the fingers function, not 
having 2 muscle groups working against each other with your fingers..., learning that 
my elbows could just hang at the side because they were always up. I recorded every 
one of my lessons for several months on DVD and I would watch them each week just 
to be able to see what it looked like...I won't even look at what I looked like when I first 
went in there because I know that I don't play the same any more that the body is 
functioning so much better now. Once in a while I still feel feelings of discomfort but it 
would comes as a result of increased stress if there's a lot of playing I have to do in a 
short period of time, that doesn't seem to work too well when there is an increased stress 
level.  After my intensive playing session in May where I had to sight read for about 2 
hours a day.  About 2 or 3 weeks after that I started losing sensation in my right arm.  It 
was not the arm per se but from tension in my shoulders and my upper back. So I'm still 
working on that to a certain extent.  It doesn't happen when I'm playing but only when 
I'm stretching sometimes.  But that's where I learnt... I've taught all my students from 
beginners through with this method.  
 
6. Drawing on your own experience, if there is a prevalence of performance-related 
pain and injury among jazz pianists? 
Prompts: To what would you attribute the cause? 
 
7. Do you as a student discuss performance-related health issues with your teacher?  
Prompts: If yes, why is it you feel comfortable doing this? 
Prompts: If no, why do you not feel comfortable doing this? 
Prompts: What type of issues do you discuss? 
 
To be honest with you.  Before I told you... the teacher I studied with in New York she 
really did a lot.  Her and the one before... who suffered injury himself.  Some teachers 
seemed more sympathetic than others. Some were very sympathetic but simply didn't 
have anything practical to help me - nothing - nothing practical to help me with my 
problem. 
 
8. Have your performance-related pain and injury been diagnosed and treated by a 
health professional? 
Prompts: Describe the symptoms 
Prompts: Describe the type of diagnoses 
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Prompts: Describe the treatment/therapy 
Prompts: Have you tried other alternate therapies?  
 
9. What are you beliefs about performance-related pain and injury for jazz pianists? 
Prompts: Where do you think these beliefs come from? 
Prompts: How have you found out about performance-related pain and injury? 
Prompts: Has this knowledge changed your concept about practicing, performing, 
teaching etc. 
 
You've asked me stuff I've loaded answers to this, because I've read a lot of books on 
this too from years without outlet when there was nothing out there. Some books like 
Playing Less Hurt, or Music Physicality.  
A lot of pianists and it's a psychological thing - I've read this it seems logical and I 
believe it to some extent - believe that their identity as a person is mixed in by their 
piano playing.  How good they are as a person whether they know it or not, they 
measure their success as a person by their proficiency on the piano, their ability to play. 
It becomes a big issue and then in order to feel better about yourself you'll keep playing 
and sometimes through pain you feel like you have to reach a certain goal you have to 
keep playing to get good..  I wasn't told pain was a bad thing. I figured it was no pain no 
gain. I know that one of my professors said the same thing.  She would sit there for 6 
hours a day and she would just play through the pain. And that's what I did but it's a 
Catch-22 situation in a lot of ways, because in order to get rid of these issues it needs to 
be less time at the piano but more focussed and not more focussed in terms of brain 
power, more focussed in the way the body works.  You think if I just tapping this out it 
will be in my head and I will have it memorised, but there is a much more efficient way 
of doing this. 
 
10. Do you have anything you would like to add on the topic of performance-related 
health issues? 
 
Research is rare... I have been looking forward to and expecting performance [injury] 
preventive ...[courses] for the piano.  I have been hoping it would become part of the 
curriculum. Some people may have a person on staff.  One university has a link with the 
physical therapy department and the school have a performing arts clinic every Summer 
involving physical therapy, introducing people to. I was into biofeedback for a while, 
that could help - Feldenkrais, Alexander Technique...A lot of students are leaving 
school without knowing about their instrument at all...especially pianists...I think it 
should be incorporated into college curriculum as a necessity.  
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Appendix 11f 
 
Case Study 6 Transcript - Teacher Sydney Australia 
 
Please answer with respect to your current or past students 
 
1. Tell us about to your lessons with your jazz piano students in relation to the 
demands you place on them with respect to duration, frequency and intensity of your 
practice schedule? 
Prompts: Tell us about he amount of time recommended for each practice session. 
 
That can vary enormously...I've had students who practically did nothing else but 
practice and I've had others who've found it really difficult to apply themselves on a 
regular basis to practice.  I don't think there is any particular set formula for passing on 
to students regarding practice routine and duration. What I try and help them do is learn 
to formulate their practice routine themselves based on just plain common sense and it's 
a question of isolating the areas where they feel they need to apply the most work 
because there is not much point in practising over and over again things that you've 
really got under the hand.   
The obvious thing to me and hopefully to them is to work on material that they are 
having problems with. When I talk about material, I'm talking about technical practice, 
familiarising themselves with repertoire and when I talk about technical practice that 
involves a whole heap of things... 
One of the things I am very careful to outline...there is something we talk about before 
they do anything else...When a student comes to see me for the first time...we don't talk 
about the business of playing the piano for a while because what we do do is talk about 
what they normally do when they're about to play...then they'll say, 'you mean a warm-
up?'...they'll generally say 'play some scales, play some arpeggios' or whatever...and 
that's when we talk about concept and what I try to help them embrace is the concept 
that they themselves are in fact the instrument and any warm-up that they do... I'm fully 
in favour of what they call a warm-up, scales, arpeggios etc...but the important thing 
before anything else before they go anywhere near the instrument they need to be 
looking at warming the real instrument which I believe is the person themselves...if the 
human organism if you like is the instrument...that huge lump of wood...that so called 
instrument becomes simply really an extension of them, them as the real instrument.   
Then we talk about ways of warming up. And there's a whole myriad of those...The 
important thing is to get the blood running, get the muscles warm and relaxed and 
stretch...And I use the analogy... regarding music as the study of an instrument, we all 
know that music is both an aesthetic an intellectual/emotional pursuit but no one tells us 
it is also an intensely physical pursuit and none of us would... expect an athlete or a 
dancer or a sportsperson of any description to get out there and do what they do without 
warming up, stretching, limbering up, being aware of their breathing, their posture all of 
these things and why? - because if they don't they risk injury...and it's the same with 
musicians. if they don't warm-up it is at their own peril.  They may be fine for now 
while they are young, but further down the track they risk some sort of injury. 
 
Prompts: Tell us about the number of practice times recommended per week. 
Prompts: Tell us about the speed/volume/attack usually recommended in practice 
sessions. 
Prompts: Tell us about the amount of time you recommended for breaks during each 
session. 
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2. Describe the content you advise for your students’ practice sessions. 
Prompts: How about technical exercises, pattern sequencing and any specific 
improvisation techniques you recommend practicing. 
Prompts: Do you advise your students to do warm-up and cool-down exercises and if so 
can you please describe them. 
 
3. Tell us about your students’ performance schedule. 
Prompts: How many gigs per week would an average student do? 
 
A large percentage of the students I see would be playing publicly...an average of twice 
a week. 
 
Prompts: How long per set and how long for a break 
 
Prompts: Do you anticipate the speed/volume/attack is greater than in their practice 
sessions? 
 
Because I never hear them practising it's hard to say.  
 
Prompts: Do you advise your students do warm-up and cool-down before and after 
performance and if so can you please describe the type of activities? 
 
4. Have your students suffered from any performance-related health issues and what 
can you tell us about your experience with performance-related health issues? 
Prompts: Do your students report suffering pain during practice? 
 
I have had students who have mentioned from time to time that they were having a few 
problems and the moment that those start to appear I always tell them the same thing.  I 
remind them about the warming up and generally I find that they have been forgetting.  
And once reminded of it because the pain itself reminds them I also just remind them 
again because it's so easy to forget when you are not used to taking care of business in 
that way it's so easy to forget.  And I think that young students have to be reminded or 
have to remind themselves and I tell them to write down on a piece of cardboard in huge 
letters, "Warm-up." and put it somewhere in the house where you are going to see it 
before you go anywhere near the piano.  And I know the ones who finally get to a point 
where they don't need to be reminded either by me or need to remind themselves.  It 
becomes a matter of habit and those are the ones who report being clear of pain and 
strain of any sort. but the first thing I always tell them is...I tell them to massage the area 
when they are experiencing problems but also I caution them that the moment they start 
to feel pain when they are practising they need to stop and go away and do something 
else. 
 
Prompts: Do your students report suffering pain during performance? 
Prompts: What part of the body do your students report experiencing pain? 
 
 
It could be one of several things.  It could be the wrist, it could be in the hand itself, it 
could be in the arm, it could be the back because matters of posture come into 
consideration too.  It's not just a case of warming the hands, or stretching with the hands 
it's a case of warming the whole body, it's the whole package.  And that takes into 
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consideration the aspects of breathing and posture.  Most important.  It's the whole 
package.  They just can't isolate one part of the body.  It's got to be the whole things.   
One thing related to practice routines.  There's one thing that I've found that has really 
brought good results.  It may seem a bit strange if you haven't come across it.  From 
time to time I've had to advise a student to go out and buy an alarm clock one that's got 
a really loud ring on it, put it on the piano and make sure you've got something you can 
set that's going to go off with a really loud alarm.  And this all emanates from students 
who claim from time to time they don't have enough time to fit everything in.  And that 
can be quite a common worry on their part. Once one has divided the sections of the 
work that they need to be looking at and apportioned a fair amount of time to each 
section of the work that they are involved with, that's one thing, but another thing is, say 
there's a student who is over-practised and not getting anywhere and that then leads us 
to the question of focus , the ability to be able to concentrate and I mean really 
concentrate and employ the art of what I call alert listening and ...they appear to be 
listening but ...so much of the time all of us appear to be listening to something but it's 
what I call the common garden variety of listening and there's another kind of listening 
which I call alert listening and that means being able to bring all of one's concentration 
and focus into the art of listening.  If one is able to achieve that level of focus then 
nothing is going to escape the listener...so that when they are practising they are not just 
going through the physical motions with the hands, the fingers, but the ears are on full 
alert and if they are able to finally achieve that type of listening then what you are 
looking at then is quality practice time rather than quantity and therefore somebody who 
is over-practising if they are placed in a position and that requires them to go along with 
this outrageous notion and I put it to them that once they have got out of the alarm 
device if they are prepared to commit to that... they have so many demands on their 
time, not just the actual work they are doing at the con but some of them have jobs that 
they have to maintain because they have to have some money coming in, so fitting 
everything in can sometimes become a bit of a hassle for them, so they start to worry 
about not having enough time practice...  So working on the assumption that quality 
time is heaps better than quantity time, I say to them what can you realistically commit 
to each day? I say to them even if it's 20 minutes if you know there's a certain part of the 
day when you can sit down and work at this then even 20 minutes of concentrated 
practice is better than 1 hour of unconcentrated practice...  
Say they commit to 1 hour instead of 2 or 3 and I say to them you set that alarm for 1 
hour, and when that alarm goes off I don't care what you are doing, you get up from the 
piano and you go away from the piano and you do something whatever it is you need to 
do, something else...  So I trust them.  I say to them no matter how much you feel you 
are into it that you feel you need to go on, I say don't do it, don't let yourself. 
There's a psychological thing going on here, so the next day they can't wait to get back 
to the piano.  That's where the concentration sets in. That hour starts to becomes so 
precious to them that they automatically start to apply the sort of concentration that's 
going to do them so much more good than just sitting there without concentrating. 
 
5. What specifically do you teach about performance-related pain and injury in jazz 
pianists? 
 
6. Drawing on your own experience, if there is a prevalence of performance-related 
pain and injury among jazz pianists? 
 
It hasn't been my experience to come across too many of them.  But...it's not uncommon 
for new students to refer to certain back pain or neck or shoulder, or wrist, or forearm or 
whatever... to do this, but I notice that after they have started to adapt to the sort of stuff 
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we talk about, and they start to embrace the concept of them being the instrument, and 
they need to take the same kind of good care of themselves as they would of their 
instrument, and that includes...the breathing and the posture then I notice the problems 
they have been referring to when they first come, seem to dissipate which only goes to 
convinces me and has over the years that we are on the right track. 
 
Prompts: To what would you attribute the cause? 
 
7. Do you as a teacher discuss performance-related health issues with your student?  
Prompts: If yes, why is it you feel comfortable doing this? 
 
Yes 
 
Prompts: If no, why do you not feel comfortable doing this? 
Prompts: What type of issues do you discuss? 
 
8. Have your students’ performance-related pain and injury ever been diagnosed and 
treated by a health professional? 
 
I know there have been a couple but apart from that they appear to have been relatively 
pain free. 
 
Prompts: Describe the students’ various symptoms 
Prompts: Describe the various types of diagnoses 
Prompts: Describe the various types of treatment/therapy 
Prompts: Have your students ever tried other alternate therapies?  
 
9. What are you beliefs about performance-related pain and injury for jazz pianists? 
 
Prompts: Where do you think these beliefs come from? 
Prompts: How have you found out about performance-related pain and injury? 
Prompts: Has this knowledge changed your concept about practicing, performing, 
teaching etc. 
 
10. Do you have anything you would like to add on the topic of performance-related 
health issues? 
 
I am fortunate enough to have the benefit of taking different sorts of classes...A lovely 
mixture, a lovely variety of musical work and genres I am involved with and I apply the 
same principle...to all of these students.  There's even a particular...I loosely call it the 
"jazz dance" and it is something I introduce to everyone and it basically a thing that 
involves warming the whole body and it's fun to do and it really does work and it's one 
of the best ways of getting rid of tension that I've ever heard of and I've had enough 
feedback over the years to convince me that yes it really does work.  And it's something 
I encourage them to do when they are going to go into perform or to an exam.  It just 
helps to get rid of tension. Tension is one of the biggest hurdles I think that can interfere 
with a person's performance. 
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	ABSTRACT
	This study provides information in the field of Performance Related Medical Disorders (PRMD) among tertiary trained jazz pianists.  There are many published research reports concerning musicians and classical pianists, yet no study of magnitude concerning PRMD among jazz pianist has been undertaken.  Participants comprise 160 students (106 Australia; 54 USA) and 54 teachers (36 Australia and 18 USA).  Survey by two separate questionnaires, Student and Teacher, was conducted by the researcher and colleagues in timetabled classes and seminars both in Australia and USA and also by email and internet invitation.  The 6 case study participants, 3 students (2 Australia; 1 USA) and 3 teachers (2 Australia; 1 USA) were interviewed by telephone.  This exploratory and descriptive study aims to provide baseline data for further research about PRMD among jazz pianists.
	Students report 63% pain and 41% PRMD, the forearm being the body part most affected, usually by fatigue.  The study shows a link between age and PRMD, which peaks at age 21-30, lowest among over 35s, and second lowest in the 15-20s.  Males suffer more than females, left hand dominant slightly more than right.  A tentative claim is made that those students who play through pain, teach piano, fail to warm-up and cool-down, use repetitive finger-strengthening exercises in practice and consciously correct their posture during practice/performance experience more PRMD than those who do not.  No relationships are evident between PRMD and state of residence, age of first practice/performance experience, years engaged in a regular practice/performance schedule, frequency, duration and intensity of practice/ performance, repertoire, or away-from-the-piano practice.  Practice time is considerably higher on the day prior to a student's lesson.  Students describe non-specific symptoms and no long-term disability.  General exercise is used to prevent, and Physiotherapy to treat PRMD, with Alexander Technique the most satisfactory preventative.  However diagnosis and treatment in general is unsatisfactory and many resort to self-help.   
	Teacher knowledge of PRMD issues is quite low.  Some teachers teach about and some discuss PRMD issues, however many do not and some are unwilling to do so.  Since many students seek advice from their teachers and many music students become teachers in time, for Occupational Health and Safety, it is vital that tertiary music programs address curriculum content concerning cause, prevention and treatment of PRMD and provide a vital link, together with Performing Arts Medicine clinics, between science, medicine, industry and other related disciplines to implement a strategic and united approach to PRMD globally.  
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	CHAPTER 1
	INTRODUCTION
	This thesis intends to make a contribution to the growing field of performing arts medicine.  It focuses on practice and performance health considerations for jazz piano students and explores the situation with respect to musicians' health among jazz pianists especially the experiences of students and the role of teachers in regard to Performance Related Medical Disorders (PRMD).
	1.1 Purpose of the study
	The guidelines provided by the AQTF (Australian Quality Training Framework), a regulatory body for nationally accredited vocational education training (commonly referred to as the VET system), suggest that Occupational Health and Safety (OH&S) should be a consideration for all musicians, including jazz pianists.  Yet, as is customary with competency-based education, there is little or no emphasis given to the content of student knowledge but instead to the skill set they must acquire in order to graduate.  Provided the student is able to practice and perform in a safe manner without causing any injury to him/herself then the requirements of the AQTF are satisfied.  In one respect the OH&S guidelines are clear:  
	Common hazards in the live music industry, which should be identified and controlled include: use of electrical equipment including instruments and lighting, falls from heights, manual handling, slips and trips, and noise...it is also important to ensure that positive and transparent work arrangements promote ethical and high quality dealings between all parties (Cultural Ministers Council 2010, p.8).  
	However there are no supporting materials in the resources available to guide teachers of jazz pianists.  A thorough search of the AQTF resources failed to locate any reference to the occupational hazards of musicians at all, and none specifically relevant to jazz pianists. 
	Similarly, at the federal level, the legislative body, the Australian Department of Education, Employment and Workplace Relations (DEEWR) provides no information related to this vital area of a musician's development.  It seems that in the Australian higher education system, there are no stated requirements relating to training in OH&S for music students, although Associate Professor Suzanne Wijsman from the University of Western Australia and Dr Bronwen Ackermann from the University of Sydney have recently been awarded an Australian Learning and Teaching Council (ALTC) Priority Projects Grant to develop a curriculum for this area of musicians' health. 1  
	The purpose of the current study is to research the health issues of jazz piano students, former jazz piano tertiary students and professionals and the role of their teachers, specifically focusing on the prevalence of Performance Related Medical Disorders (PRMD) among jazz pianists.
	_____________________________________________________________________
	1 The project, Musicians' Health National Curriculum Initiative, aims to produce a curriculum which will provide tertiary music students with information on functional anatomy, and how to avoid PRMD through addressing such issues as movement on the instrument and other ways to avoid performance-related injury.  The researcher is affiliated with this project as a member of the reference group. 
	1059B1 The project, Musicians' Health National Curriculum Initiative, aims to produce a curriculum which will provide tertiary music students with information on functional anatomy, and how to avoid PRMD through addressing such issues as movement on t...
	This study adds to a growing body of knowledge surrounding PRMD, focusing particularly on how it is experienced by jazz pianists in Australia, and the United States of America (USA).  The research surveys jazz pianists’ practice/performance habits and techniques, and their awareness of and experience with PRMD.  It also examines the frequency, duration, and intensity of practice sessions and the demands placed upon jazz music students by their teachers and peers, and even the demands they place upon themselves.  This study also explores the level of awareness and knowledge of PRMD among teachers of jazz piano students.
	1.2 Definitions
	For clarity terms used throughout this thesis are defined as follows.
	Performance wellness is defined as an optimum state of physical and psychological well being which enables a performer to reach their maximum potential in the performance situation.  
	Performance Related Medical Disorder(s) (PRMD) are medical disorders experienced, not simply through performance, but during the preparation for performance and for the purposes of this study by those who practice the performing art of jazz piano.
	Injuries caused by "activities of daily living" (ADL), as identified by Brandfonbrener and Lederman (2002, p. 1009) are not to be confused with PRMD.
	A jazz pianist may be defined as one who spends the majority of his or her working and/or recreational time playing jazz music on the piano or other keyboard instrument.
	The various problems which may be identified as PRMD are listed in more detail in Appendix 1.
	1.3 Terminology
	The following discussion of terms used is relevant to the thesis in order to contextualise and defend the use of the terminology adopted.
	Debate over the terminology of PRMD exists in the literature and there is some early disagreement with the term "overuse," in which Lippman (1991) suggests that the appropriate term might be "misuse," since often the affected body part is not overused, and if misuse is misdiagnosed as overuse, such a diagnosis may lead to unnecessary rest and atrophy.  If, on the other hand, the injured body part is being misused, the inference is that the patient might learn new methods of use and therefore therapy would incorporate re-training, rather than rest.
	Brandfonbrener (2001b) argues against Lippman on the grounds that the term misuse, having a pejorative aspect, might suggest that blame be attributed to the victim for a situation they did not knowingly cause.  This opinion resonates with the work of Fry (1986g) who suggests that if the term misuse is accepted, those experiencing the symptoms of PRMD might not seek treatment because it means they must acknowledge they are doing something wrong.  Winspur (2003a), conversely, suggests both terms might be misleading since the symptoms of PRMD primarily arise from fatigue of the body tissue.  Therefore, Winspur suggests a term reflecting fatigue might be more useful than either misuse, or overuse.  The role of fatigue in PRMD will be explored during the course of this study.
	When considering terminology, the terms chosen to describe musicians' injuries may vary. The term arising in the 1980s was "Overuse Syndrome" (Bird, 1984; Bird, Nixon, & Rathbone, 1986; Fry, 1986a-i; 1987; 1988a-d; 1989; 1993).  As time progressed other terms were used, for example "Repetitive Strain Injury" or "RSI" (Farias, Ordonez, Rosety-Rodriguez et al., 2002; Hsu, 1997; Lucire, 2005; Marxhausen, 2007). and "Occupational Overuse Syndrome or "OOS" (White, Hayes, Jamieson, & Pilowsky, 2003).  These terms, when applied to musicians, may refer more to excessive repetition of similar actions, usually involving the arms and fingers, while "Occupational Misuse Syndrome (OMS)" has not been a supported term, as it tends to describe injury caused by poor technique.  "Playing Related Injury (PRI) has been used by Guptill, Zaza and Paull (2000)," while Ranelli, Straker, and Smith (2008) make a finer differentiation between "PRMP" (Problems), "PRMS" (Symptoms), and "PRMD," especially in respect to children and young people.  
	However, for the purpose of this study, the term to describe injury or health problems sustained during the course of practice/performance is "Performance-Related Medical Disorder (s)" (PRMD).  
	1.4 Expectation of PRMD among jazz pianists
	It is proposed that existing research may not be a reliable indicator of the prevalence of PRMD among jazz pianists because both jazz pedagogy and jazz performance use a different approach when compared to the approach used by those who train pianists in the Western art music (classical) tradition.  The approach used with jazz pianists relies predominantly on improvisation and a more varied choice of style, tempo, intensity, and duration of practice, as well as intensity of practice and performance than may be demonstrated by other pianists.  Tubiana (2003a) reports that jazz pianists presented themselves for treatment at one medical clinic for performers in Paris less often than other pianists.  Although this may simply reflect the number of jazz pianists compared with others in the general population,  Tubiana states his own opinion:  "The author believes, as does Altenmüller, that freedom in interpretation in most improvising musicians...may be (a) protective factor" (p. 306).  Conversely, Chong and Chesky (2001), studying pianists in general, found a prevalence of PRMD among jazz pianists of 81.4%, the highest of any among the research group.  This underscores the need for the current study, and investigating the prevalence of PRMD among tertiary trained jazz pianists.  
	In my personal experience as a jazz pianist, private teacher and university lecturer, I have observed the following performance conditions which I believe may lead to a breakdown in performance wellness among jazz pianists by contributing to the prevalence of PRMD among this group of performers.  
	1. There is a great deal of variation between instruments used in jazz work.  Electric pianos and synthesizers are often required for performances and slight changes to the set up of the keyboard stand, keyboard stool and music stand could be vital considerations.  Some jazz clubs and other venues may have inferior quality pianos that have inconsistent and inefficient mechanical action and require extra effort to achieve the desired sound.
	2. As a relatively new art form and even newer educational area, the jazz piano repertoire is perhaps less developed and there is no established tradition of repertoire which follows a recognised progression for the jazz piano student to follow through different levels of technical difficulty and work toward the more challenging technical material only when the stamina and physical strength have been properly developed. 
	3. Performing with drum set, amplified bass, trumpet, saxophone and trombone creates a need for the pianist to produce a larger than normal forte or fortissimo volume of sound to compete with these louder instruments.  The requirement to produce this added volume has inherently the potential to place extra demands on the player's arms and fingers.
	4. The stylistic traits of bebop, hard bop and post-bop jazz generally incorporate a high degree of rapid repeated 8th, 8th note triplet or 16th notes. The tempi are often above 200 beats per minute and the length of tunes can be considerably extended thus making very specific demands in terms of repeated movements potentially leading to fatigue.
	5. Jazz and Latin American music have been developing side by side since the 1950s.  The Cuban musical influence on jazz is significant and jazz pianists are often required to perform Cuban montuno patterns that are highly repetitive, played at the forte to double forte dynamic and often continue through the entire duration of the piece.  Whether jazz piano repertoire consists of more of this extremely repetitive and high volume type of music than other music forms is subject to discovery, but if so, would potentially eventuate in a higher prevalence of PRMD.  
	6. Jazz jam sessions or cutting contests often encourage musicians to compete against one another to demonstrate their mastery of instrumental technique. In these situations, the immature player can easily be encouraged to perform beyond his or her level of physical development and thus potentially overload muscles and joints.
	These presuppositions underpin the guiding questions of the current study, which aims to learn about PRMD factors among tertiary-trained jazz pianists by analyzing survey and interview data collected from a sample of jazz pianists in Australia and the USA.
	1.5 The problem: Performance Related Medical Disorders (PRMD)
	1.5.1 The performer and PRMD
	Musicians have been described as "athletes of the small muscles" (Fleisher, 1996; cited by Isacoff, 2007, p. 10), and for many musicians, like athletes, the risk of injury during the preparation for, and during the course of performance is a reality.  Performing arts medicine is growing rapidly as more and more musicians report injuries during the course of their playing careers.  
	An example of the expanding interest in performing arts medicine is the increasing number of studies on musicians published in Medical Problems of Performing Artists, which has become established as the pre-eminent peer-reviewed journal in the field, and has existed for more than 25 years. Brandfonbrener and Lederman (2002), among others, have provided historical reviews, while an annotated bibliography of research released by Cockey and Kalmanson (2003) was gleaned from the annotated bibliography of the Music Teacher's National Association (MTNA).  
	Among the most prolific contributors to the body of knowledge about PRMD are: Hunter Fry who initiated a great deal of research in the 1980s in Australia (e.g. 1986a-i; 1988a-d; 1989; 1993); Dawson (e.g. 1990; 1995; 1999; 2001a-c; 2002; 2004; 2006; 2007); and Brandfonbrener (e.g. 1987; 1988a & b; 1989a-d; 1990a & b; 1991a & b; 1993a & b; 1995; 1997a & b; 2000a & b; 2001a & b; 2002; 2003; 2004a-c; 2009) who continues her prolific contribution to the literature, a rich source of highly informative resource material.
	It has become apparent that injury is not limited to professionals.  Fry, Ross, and Rutherford (1988) and Fry & Rowley (1989) report on overuse syndrome among secondary students, and more recently Ranelli, Straker & Smith (2008) included primary students in their study.  
	Cayea and Manchester (1998) reported a study of music students in tertiary institutions who are affected adversely by PRMD.  They report that:
	… the number of visits by music students to the health service for performance related consultations over 14 academic years (1982-1996) found that 8.5 new cases of disability occurred per hundred musicians per year in a music conservatory setting (Cayea & Manchester, 1998, p.15).
	It seems these injuries can be extremely debilitating for the musician and in some cases a full recovery may not be made, as evidenced by the shortened performing careers of some famous musicians. The literature identifies pianists whose careers have been shortened, or curtailed because of PRMD.  These include Gary Graffman, Leon Fleisher, Wanda Landowska, Artur Schnabel, Alexander Scriabin, Ignaz Friedman, Sergei Rachmaninoff, Clara Schumann, Glenn Gould, Michel Beroff, and Richard Goode (Brandfonbrener, 2001a; Graffmann, 1986; Mark, 2008), to name a few.  
	1.5.2 The teacher, the conservatorium and PRMD
	Burge (1991) writes about the responsibilities of the teacher in preparing students for a career in music.  Since many students seek advice from their teachers (Williamon & Thompson, 2006) and many music students eventually become part-time or full time teachers (Bennett, 2005), when considering the problem of PRMD among jazz pianists, it is also useful to examine the role of the conservatorium in addressing the problem of PRMD.  It is in the conservatorium that beliefs and attitudes to PRMD can be shaped in the new generation of jazz piano teachers.  
	The role of the conservatorium in preparing music teachers to teach students about PRMD is relevant to the current research.  Williamon and Thompson (2006) studied the significance of teachers' roles in the transmission of information to students about PRMD, not only at the prevention stage, but also in advising about resources for diagnosis and treatment.  Williamon and Thompson's work is relevant to the current study, firstly because it places keyboard musicians and PRMD within the context of other musicians' experiences, and secondly in that it deals with the issue of the teacher's role and the desirable level of teacher awareness in the prevention, diagnosis and treatment of PRMD.  
	1.5.3 The Performing Arts Medicine clinic and PRMD
	This study proposes to look not only at the vital role of teachers and the conservatoria but also to consider the role of the clinic as a potential source of knowledge and therapy when PRMD is identified.  Fry, whose publications on the topic of PRMD date from the1980s, is cited by Dawson (2006) as beginning the first clinic in Australia to specialise in performing arts medicine.  Ackermann and Marshall (2002) have noted the need for performing arts clinics in Australia also.  The Australian Society for Performing Arts Health (ASPAH), a peak body in Australia committed to improving the health of musicians, has placed high on their agenda the aim to establish performing arts clinics.  However this may not be an easy task.  The difficulties faced in the early attempt to set up ASPAH in the first place are described in an informative article by Hadok (2008).  
	However there are numerous specialised performing arts medical clinics in the US, the UK and Europe treating an increasing number of musicians.  There are many programs which offer a patient-centred approach to address the pain and suffering of PRMD (Brodsky and Ka-Kit, 2004; Chesky, Kondraske, Henoch, Hipple, & Rubin, 2002; Day, 1997; de Greef, van Wijck, Reynders, Touissant, & Hesseling, 2003).  Yet despite the reported surge in awareness of the prevalence and causes of PRMD, and the offering of strategies to reduce the risk of incurring the disorder, many musicians continue to sustain injuries in the process of practice and performance, thus preventing them from performing at the peak of their abilities.  
	Barton and Feinberg (2008) proposed linking conservatorium and clinic to obtain the optimum prevention, diagnosis and treatment consortium.  This has been proposed as the ideal way to address PRMD training issues.  Barton and Feinberg also conducted an evaluation of a tertiary course of study which involved a clinician and music staff cooperating to present information and behaviour modification techniques to students with a view to teaching prevention of PRMD.  Six weeks after course completion there was a high level of knowledge retention and students were still implementing the techniques they had been taught in the course.  Since there is no point in predicating a blending of conservatorium and clinic unless it is predicted to be useful, Barton and Feinberg's research adds the vital component of course evaluation to inform the current study.
	1.6 Parameters of the study
	Tubiana (2003c) suggests classifying functional disorders directly related to musical performance under three main headings in descending order of frequency: musculoskeletal disorders; peripheral neuropathies; and focal dystonia.  In the current study the two groups considered are: (1) musculoskeletal symptoms; and (2) nerve entrapment or compression symptoms. 
	To limit the scope of this study, disorders considered to be psychological in origin (such as performance anxiety and depression) are excluded.  Neither will problems to do with eyesight form part of the data collected for this research project.  In addition, although there are some interesting studies on hearing loss (Phillips, Shoemaker, Mace, and Hodges, 2008); and although this is a topic of immense relevance and importance to jazz musicians, it is one which remains outside the scope of this study.  Focal dystonia is excluded on the grounds of the uncertainty of its heredity component (Dystonia Medical Research Foundation, 2007a).
	1.7 Research Question
	The research question is:
	What are the factors contributing to prevalence of Performance Related Medical Disorders (PRMD) among tertiary trained jazz pianists in Australia and the United States and what are the effects of PRMD on these musicians?
	1.8 Guiding Questions
	The following lines of enquiry support the main research question and shape the ensuing exploratory and descriptive research:
	1. What are the key factors contributing to a breakdown in performers' health among jazz pianists?
	2. What is the prevalence of PRMD among jazz pianists?
	3. What are the frequency, duration and intensity of performance and practice sessions of jazz pianists and is there any correlation with PRMD? 
	4. What expectations do jazz piano teachers have regarding the musical and technical development of jazz piano students as they affect PRMD?
	5. What do jazz piano teachers consider to be the difficulties with respect to PRMD that a jazz piano student may face when practising and performing jazz music?
	6. To what extent do teachers address the issues of performers' health in their teaching, especially as it relates to PRMD? 
	1.9 Methodology overview (see Chapter 3)
	This research incorporates exploratory and descriptive research methods (Babbie, 2006; Yin. 2003) and survey method to collect data relating to this specific area of jazz music education.  The study also adopts a case study methodology to offer a richer source of qualitative data through in-depth and open-ended recorded telephone interviews.  This permits a form of triangulation of method to verify or disconfirm, through a varied approach, the themes emerging from the survey.  Data are analysed using the SPSS Version 17 statistical package (survey) and QTR NVivo Version 8 (case studies).
	1.10 Participant Sample overview (see Chapter 3)
	The research surveys and the case study interviews were conducted with participants who are: (1) Jazz pianists who are either currently studying or are graduates from tertiary jazz education courses; and (2) teachers of jazz pianists.  Participants from Australia and the United States of America (USA) were selected to give a global perspective to the data.  Other countries besides USA were not included owing to limited resources to directly access participants.
	1.11 Knowledge Sources
	Scholars with a specialisation in the area of performance wellness and PRMD and health professionals with a specialised knowledge in the area of PRMD were consulted.  Published works on the topic of PRMD were accessed through databases including Medline, and SCIMED, providing access to the medical and medical rehabilitation journals, psychINFO, ERIC, Sociological Abstracts, Dissertation journals and databases.  Google was used as a search engine for related topics via the Internet.  Abstracts International, International Index to Music Periodicals, Canadian Music Periodical Index, were accessed via the University of WA Library and the Edith Cowan University Library where Supersearch, Multisearch and OneSearch of databases and library catalogues were carried out.  CAIRSS, AARME, ACER, ASME, ISME, PAMA, BMJ Online, CSA, and MER were also data base sites accessed online.
	The research is undertaken in line with the philosophical approach stated by Brandfonbrener (1997b): 
	Knowing not to expect earthshaking data will avoid disappointment in what may nevertheless be the slow systematic discovery of significant and useful information.  The potential for these gains is excellent, and those musicians who are fortunate enough to benefit will be grateful for every bit of progress, no matter how insignificant it may seem at the time (p. 36).
	1.12 Chapter 1 Summary
	Chapter 1 presents the following issues:
	 The purpose of the study is to fill a gap in the Performing Arts Medicine research especially in respect to pain and injury among tertiary trained jazz piano students.  It is undertaken with an awareness of the lack of OH&S directives within post secondary music education, specifically the Vocational Education and Training (VET) regulatory body, and the Department of Education, Employment and Workplace Relations (DEEWR) federal legislative body, in regard to PRMD. The specific aim is to ascertain the current state of affairs with respect to Performance Related Medical Disorders (PRMD) as experienced by jazz pianists in both Australia and the USA;
	 the researcher proposes investigating several factors which may contribute to PRMD among jazz pianists;
	 definitions and terminology are established and a definition of PRMD stipulated;
	 a brief historical overview leading from the 1880s to the present day lightly traces the growth of performing arts medicine via access to the performing arts literature, most specifically the peer-reviewed journal, the Medical Problems of Performing Artists.  This overview shows how the research reveals the important role of the conservatoria, as they prepare music teachers, as well as the importance of the performing arts medicine clinics, which diagnose and treat PRMD;
	 the parameters of the study are set, excluding sight and hearing issues, psychological problems such as performance anxiety, and focal dystonia as beyond the scope of the current study;
	 the research question is identified and six lines of enquiry which will guide the research are listed;
	 a brief overview of methodology is given and the reason for selecting participants from Australia and the United States of America (USA) is explained; and
	 knowledge sources and the moderate expectations with regard to outcome for the current study are declared.
	A literature review follows. I intend to explore the topic of performance wellness among tertiary trained jazz pianists, and to discover how existing research on PRMD relates to this group of musicians.
	CHAPTER 2
	LITERATURE REVIEW
	This chapter overviews research related to the medical problems experienced by musicians. It begins by taking a broad view of PRMD as experienced by musicians in general, and then narrows the focus to PRMD as experienced by pianists, and then more specifically, jazz pianists.
	2.1 Research on PRMD among musicians in general
	The landmark study by Fishbein, Middlestadt, Ottati, Straus, and Ellis (1988) reveals the extent of PRMD among surveyed members of the International Conference of Symphony and Opera Musicians (ICSOM).  In their study 76% of participants report experiencing one PRMD problem and 36% of participants report experiencing four PRMD problems.  Two years later Brandfonbrener (1990), accessing a large sample of music students (cited in Williamon & Thompson, 2006) discovered only 19% reporting PRMD.  Cayea and Manchester (1998) conducted research showing tertiary music students report PRMD at a lower rate than professional musicians, with a result of 8.5 injuries per 100 students per year, a finding still open to ongoing challenge.
	A further important study with a sample group of career musicians in the Fédération Internationale des Musiciens (James, 2000), discovered a rate of injury similar to that reported by Fishbein et al.  Participants from South Africa, Australasia, Europe, and North America showed consistent prevalence of pain (56% in the past year, 34% more than once a week), with the most affected body sites being neck, shoulders and back.  For 19% of participants the pain was severe enough to prevent or impair their performance.  
	Wynn Parry (2004) reported on 1046 musicians seen by the British Association of Performing Arts Medicine since 1992.  Of the participants surveyed, 48% had a medical problem with a clear diagnosis, while the remaining 52% of professional musicians and 70% of students (remembering these were all patients who had presented for treatment), described vague and varying symptoms which could not be adequately classified by health professionals.  This finding was supported by the work of White, Hayes, Jamieson, and Pilowsky (2003), and by Yee, Harburn, and Kramer (2002), confirming Brandfonbrener and Lederman's statement that:
	…much of the information about musicians' medical problems remains anecdotal.  The symptoms with which musicians present are often non-specific, with few if any objective physical findings and often without confirmatory diagnostic tests (Brandfonbrener and Lederman, 2002, p. 1009).
	A 1998 review of existing research carried out by Zaza (1998) reports a prevalence rate of Performance Related Musculo-Skeletal Disorders (PRMSD) among musicians which is similar to that found in other occupational groups.  The anatomical location of complaint differs among occupation groups in that musicians report upper extremity joint pain, while other occupational groups experience more lower extremity and low back pain.  
	Confirming this observation regarding upper-extremity pain, Tubiana (2003c) states, "recent epidemiologic studies show a high prevalence of functional problems in the upper limbs" and "all surveys show that these problems occur more frequently in professional classical musicians" (Tubiana, 2003c, p. xi).  
	Numerous disorders, identified under the term "PRMD" and prevalent among musicians, are identified throughout the literature. These include Arthritis, Bursitis, Carpal Tunnel Syndrome, Tarsal Tunnel Syndrome, Epicondylotis, DeQuervain's Syndrome, Myofascial Pain Syndrome, Cubital Tunnel Syndrome, Temporomandular Joints Disorder, Tendinitis, Tenosynovitis, , and Trigger Finger/Thumb, Posterior Interosseous Nerve Syndrome; Radial Tunnel Syndrome; Lateral Epicondylitis, Thoracic Outlet Syndrome, Digital Neuritis and Focal Dystonia.  Compound pain problems include Cumulative Trauma Disorder and Reflex Sympathetic Dystrophy.  These PRMDs, as discussed in the literature, are listed and described in Appendix 1.
	Many of the early studies focused on PRMD among musicians in general, and emphasised musculo-skeletal problems.  For example, Caldron, Calabrese, Clough, Lederman, Williams, and Leatherman (1986) found 56.8% of the elite musicians they studied suffered PRMD in a musculo-skeletal form.  Later studies explored the various factors involved in PRMD such as age, gender, frequency, duration, and intensity of practice/performance, as well as the role of teachers in teaching about PRMD, among other topics.
	Age as a factor in PRMD forms part of the data analysis for the current study. Young musicians have been studied by Horvath (2003a; b; 2003c; 2006), Britsch (2005), Dawson (2006), and Ranelli, Straker and Smith (2008), showing that young people are just as likely to suffer from PRMD.  Britsch (2005) surveyed 97 students in 4 youth orchestras and found positive correlations between females/age/grade of pain and practice time/grade of pain, with older students reporting pain more readily than younger ones.  Few students were found to believe that it is necessary to play through pain.  Although young students were reluctant to discuss the topic of PRMD, older students were more comfortable discussing playing-related pain with their teachers and had better information on what to do to eliminate it.  Rohwer (2008), on the other hand, found a high level of PRMD among older band members.  
	Gender as a factor in PRMD is another relevant area for the current study.  Chleboun and Berenson (1989) as well as Lim and Altenmüller (2003) found differences in strength between genders, with females suffering PRMD at a greater rate due to comparative muscle weakness.  
	Ranelli, Straker and Smith (2008) focused particularly on the influence of age and gender on the prevalence and likelihood of self-reported PRMS (Symptoms) or PRMD.  They found that 30% of 731 students surveyed in government primary and secondary government school music programs in Perth, Western Australia, reported experiencing a PRMD serious enough to render them unable to play their usual instrument, with females reporting more consistently than males. 
	Also reporting on gender issues among professional musicians, Brown (2004) studied the situation of females who pursue the career path of concert pianist.  Brown's research, mainly concerning the specific problems of the body, claims there are differences between male and female susceptibility to PRMD and cautions females specifically against overuse and misuse of body parts in order to avoid PRMD.  The current study investigates whether gender differences are also discernible in research among jazz pianists. 
	Another area of study revolves around the frequency, duration and intensity of practice/performance.  The concept of overuse among musicians is invariably associated with the amount of time a musician spends playing.  Yet, surveying a sample among the population of string players, Aki and Yakut (2003) found significant levels of tightness, cramp, fatigue, loss of optimum performance levels, performance anxiety and focal dystonia, and yet they failed to find any significant correlation between instrument playing time and PRMD.  
	In a related study, Yoshimira, Fjellman-Wiklund, Paul, Aerts, and Chesky (2008), found an inverse relationship exists between playing-related pain and amount of time spent playing.  Their findings reveal that the more musicians play, the less pain they experience.  This is a finding which informs the current study, in that it explores the relationship between playing frequency, duration and intensity and PRMD among jazz pianists.  
	Also of relevance here is the study conducted among non-classical guitarists by Buckley and Manchester (2006), who, working with amateur folk musicians, found a significant positive relationship between PRMD and playing time, a converse finding in relation to the above studies of classical musicians.  Buckley and Manchester's study impacts on the current study as it seeks to explore the relationship between PRMD and frequency, duration and intensity of practice/performance, and whether there is a relationship between longer playing times and PRMD among jazz pianists.
	Some studies, which do not focus exclusively on pianists, have reported about pianists in the course of their research.  Barton, Killian, Bushee, Callen, Cupp, Ochs, Sharp, and Tetrault (2008), for example, state that "keyboard and string instrumentalists are at greater risk for injury" (p. 72).  This statement has been challenged by the research of Williamon and Thompson (2006) who indicate that PRMD is more prevalent in some body parts (for example, the neck, back, hips and legs) of keyboard and string instrumentalists, but less prevalent in other body parts (for example, the fingers, wrists, arms, elbows and shoulders).  The comparison between keyboard players and stringed and woodwind instrument players can be seen in Figure 2.1 below.  This is significant to the current study in that it suggests that, although differences may not be great, nevertheless differences do exist in the anatomical location of PRMD, depending on which instrument is played.  
	Figure 2.1 Mean ratings of physical problems experienced across instrumental groups (Williamon and Thompson, 2006, p. 417).
	/
	Williamon and Thompson (2006) report their study (which involved 63 first year conservatorium students) as probing the level of awareness, and the prevalence of health problems, both physical and mental, specifically within the music profession.  They gauge the students' personal experience of these problems, and students' perceived reasons for the cause of their symptoms.  They note that on a scale of 1 (never) to 7 (always), keyboard players report that the neck (4.3), shoulders (4.1) and back (4.1) seem to be the problem areas of significance.  Arms/elbows (3.7), then wrists (3.2), fingers (2.7) and finally hips/legs (1.8) follow.  Comparatively speaking, it shows keyboard players experience more hip, back and neck problems than strings and woodwind players, and less finger, wrist and shoulder problems than both strings and woodwind players, and less arm/elbow problems than strings players, but more arm and elbow problems than woodwind players.  Other studies have also shown fewer wrist problems among pianists than expected (Chung, Ryu, Ohnishi, Rowen, & Headrich, 1992; Gohl, Clayton, Strickland, Bufford, Halle & Greathouse, 2006; Meinke & Langendor, 2004).  These are findings which may be used a basis for comparison with data from the current study.
	Williamon and Thompson (2006), discussing their research of PRMD among students state:
	The finding that such a high proportion of musicians - particularly students - experience non-structural, performance-related problems is a major challenge to the profession... the traditional educational routes through which a majority of professional musicians pass...put little or no emphasis on care of the body, prevention of injury and psychological well-being (p. 413).
	Williamon and Thompson also report on students' attribution of blame for the physical and psychological health problems which they are experiencing.  Factors believed to be within the students’ capacity to correct (within a range of scores of 4 to 6.5), are ranked by students as follows: bad posture, poor technique, over-practising, failure to warm-up, lack of fitness and failure to prepare mentally.  
	Also significant to the present study is Williamon and Thompson's finding that students rely primarily on their principal study teacher for their information and support when health problems arise.  The extent of teacher knowledge, interest and skill in sharing any knowledge in the area of PRMD takes on a greater degree of importance in the light of this research.  The students rely heavily on personal experience for knowledge, but the role of the principal study teacher ranks almost equally with the students' experiences for information when PRMD occurs.  Dawson (2006) also emphasises the need for teachers to be willing to share with young musicians the potential risk of PRMD - advice pertinent to the current study.  
	2.2  Research on PRMD among pianists in general
	In an early study, Harman (1998) provides one of the earliest peer reviewed historical studies on medical problems of performing artists.  He cites Poore's article in the British Medical Journal of 1887, where Poore describes his research among 21 pianists suffering from a condition likened to writer's cramp.  It is recorded that these pianists were prescribed rest as a primary treatment, resulting in most of the participants returning to their career without the finger or wrist problems in the "extensor apparatus" of which they had previously complained.  
	Ong (1992) conducted a benchmark study on right hand factors of finger tip pinch strength and endurance as well as hand span as it affects PRMD.  Participants (106) from tertiary institutions were surveyed and factors to discover information included:
	...age, years of piano playing, length and frequency of piano practice, rest periods taken within each practice session, involvement in sports or recreational activities, hand positioning and playing technique, and habit of practicing (sic) through pain (Ong, 1992, p. i).  
	Ong also identifies a significant relationship between playing through pain and the prevalence of PRMD, concluding there is a significant correlation between practising outside the comfort zone and PRMD.  The attitude of students and teachers towards practising and performing through pain is an area of exploration in the current study.
	Ong's study reports a PRMD prevalence rate of 52%, a lower rate than Fishbein et al. (1988) who found that 76% in the population of general musicians suffer PRMD, which may support a suggestion that pianists report a lower rate of PRMD than other musicians.  Deahl and Wristen (2003), reviewing other writers, agree with Ong's finding that more than half the musicians with PRMD are keyboardists.  A further study reports that 33% of keyboard players suffer upper-extremity musculo-skeletal disorders, second only to computer use (Morse, Ro, Cherniack & Pelletier, 2000).  Research among tertiary student pianists by Blackie, Stone, and Tiernan (1999), found a much higher prevalence rate for pianists (93%), which may simply indicate a tendency to over-report in this particular study population.  If accurate, this statistic, the highest found in the literature, would decrease with increased awareness of PRMD at tertiary level.  
	Perhaps most relevant to the current study is the survey-based research conducted by Chong and Chesky (2001) into the prevalence of hand, finger and wrist musculoskeletal problems in 455 non-classical keyboard players.  They found that jazz pianists suffer PRMD at the rate of 81.4%, the highest of all keyboard players surveyed, highly relevant to the current research, which seeks to explore the prevalence of PRMD among tertiary-trained jazz pianists in Australia and the USA.
	There is also some discussion in the literature about protective factors which may reduce the anticipated prevalence rate for jazz pianists.  While Bard, Sylvestre and Dussault (1984) identify "an occupational entity which might be described as pianists' osteoarthropathy" (p. 154), a physiological change seen through radiography which could be a precursor to PRMD, Smahel and Klimova (2004) conversely claim that those with a history of playing keyboard exhibit less arthritis of the hand.
	Also significant to the current study is the work of Wristen (1995; 1998), who reviews PRMD as it relates to the roles of performing arts medicine specialists and piano teachers, concluding that teachers have a responsibility to teach their students self-awareness to enable students to avoid PRMD.  
	On the topic of teacher awareness of PRMD, Rogers (1999) conducted a survey of piano instructors to discover the level of awareness concerning piano-related injuries and to propose interventions in situations where piano students may exhibit predisposing factors to PRMD.  Rogers reports a lower than expected level of awareness of PRMD among instructors and suggests further training for teachers.  She also indicates there is a marked disparity between the level of teacher awareness of PRMD and student experience of PRMD, when self-reported in a survey.  Rogers' work is important to the current study which also surveys teacher awareness of the prevalence, prevention, diagnosis and treatment options, with respect to PRMD among their students.
	An Australian based research project relevant to the current study is the work of Bragge, Bialocerkowski, and McMeeken (2006), a team of researchers who examined musculoskeletal disorders, this time among elite pianists.  They interviewed pianists with PRMD who were either conservatory trained or who were professional musicians.  The aim was to ascertain, using a qualitative study, "the behavioural, emotional, and physical world of the elite pianist and the interaction between this world and the experience of having a PRMD" (p. 71).  When reporting on types of internal and external pressures suffered by elite pianists, Bragge et al. discovered a situation common to many who refuse to expose their pain and injury for fear of losing a coveted place in the music performance world.  They called this situation a "culture of silence," and claim that elite pianists tend to continue to practice and perform, although suffering pain, and therefore elite pianists with a PRMD do suffer physically and psychologically, often without talking to anyone about the situation.  
	Similarly, Caldron, Calabrese, Clough, Lederman, Williams, and Leatherman (1986), who surveyed the prevalence of PRMD in the form of musculo-skeletal problems among high level musicians,  remark on the number of conversations held with professional musicians who refused to participate in their study because "they feared the loss of job or other benefits as a result of disclosure" (p. 138).  
	This unwillingness to discuss PRMD with others is confirmed by Paull and Harrison (Stouffville Musicians' Injuries Clinic, 2010), whose online video contains advice to musicians to visit their clinic, or to talk about PRMD with health professionals, rather than keep it to themselves (Paull & Harrison, 1999).  
	Bragge et al. (2006) examine PRMD from the perspective of the factors which may drive musicians to seek treatment for PRMD.  These include an impending recital, imminent exams, or a worsening of symptoms.  Their study, in emphasising the need for specialist services in the area of PRMD, also found that: "poor medical awareness of musicians' needs often resulted in suboptimal management of PRMDs" (2006, p. 71).  They suggest that medical doctors need to become more aware in the area of PRMD, or preferably refer on to individuals or clinics specialising in this area.  The situation with regard to the diagnosis and treatment of PRMD once it occurs and the role of specialist clinics is another topic explored in the current study.
	2.3 Research gap on PRMD among jazz musicians
	2.3.1 The globalisation of performing arts medicine
	The field of performing arts medicine continues to grow and develop, but there has been little research on jazz musicians in general, let alone jazz pianists in particular.  Manchester (2007d) conducted an overview of the field of Performance Medicine literature and was led to remark on the globalisation of performing arts medicine, mentioning journals from France, Germany, and most recently United Kingdom (UK).  Also Dawson (2006) comments that in analysing publications issued since 2000, he finds that these countries manage to publish between them 40% of all performing medicine papers.  Other scientific and medical journals publish 30%, with contributions to this source increasing, and contributions to the formerly mentioned journals decreasing.  Currently edited by Ralph Manchester, Medical Problems of Performing Artists (MPPA) continues to publish the latest research in the field.  Yet despite the wealth of research concerning musicians in general and classical pianists in particular as a population group, few studies which focus on jazz pianists can be located in MPPA, or indeed any of these eminent journals.
	2.3.2  The research gap among jazz musicians/pianists despite globalisation
	Brandfonbrener (1988a), in an editorial in the journal MPPA, comments on an occasion when the annual meeting of the American Occupational Medicine Association and the New Orleans Jazz Festival coincided, thus leading to her acting as facilitator in a discussion between representatives of both groups.  Brandfonbrener notes "the striking similarity between the medical concerns and problems faced by jazz performers and their counterparts in classical music," and suggests that further research is needed into the field of jazz musicians (1988a, p. iii).  The current research intends to explore further Brandfonbrener's observation that striking similarities can be seen between the medical problems of jazz pianists and their classical counterparts.
	After a careful and exhaustive search only three published research papers emerged from the literature about the medical problems of jazz musicians: (1) that produced by Herer (2000), who conducted a study into the lifespan expectations of jazz musicians and their causes of death, (2) that of Henoch and Chesky (2000), who studied sound exposure levels in a college jazz band ensemble as an OH&S risk, and (3) a study by Kähäri., Eklöf, Sandsjö, Zachau, and Möler (2003), exploring the relationship between hearing problems and psychosocial working conditions among rock/jazz musicians.  Tubiana (2003a), although he remarked on the sparse number of jazz pianists seen at his clinic, did not specifically focus his article on jazz pianists.
	The current study aims to avoid to some extent the common research problem pointed out by Bejjani, Kaye, and Benham (1996), who state that "research in the last 10 years appears not to have been done in a true blinded, random case-controlled fashion.  Many authors support their statements with only their respective clinical experiences" (p. 406).  This study also seeks to avoid inferring that correlation necessarily proves causation, in that if two factors appear together in a participant's history, it does not necessarily follow that there is a causal relationship between those two factors.  
	To underline this note of tentativeness, Wu (2007) also advises researchers to exercise caution in reporting about PRMD experienced by musicians.  At the conclusion of a review of recent research on risk factors associated with musculoskeletal disorders in instrumentalists, Wu emphasises that longer term studies are needed to more accurately quantify the degree of risk for musicians where musculoskeletal disorders are concerned, stating that, methodologically, there are confounding variables which may need to be controlled for before research can act as more than a cautionary guideline (Wu, 2007, p. 43).  These confounding variables may include other activities or occupations carried out by participants which may contribute to the musculoskeletal problem described as a PRMD.
	As recommended by Wu, the current study acknowledges and incorporates this cautionary approach.
	2.4  Chapter 2 Summary
	In summary, a review of the literature highlights several issues with regard to PRMD which informs and provides direction for the current research and which may assist in answering the research question.  First, the literature establishes the prevalence of PRMD, then secondly it reviews other existing research among musicians in general; thirdly, it examines research among pianists in general; and fourthly, it points out the lack of research among jazz pianists as a discrete group of musicians.
	Relevant topics which emerge from the literature review, with respect to jazz pianists, include the following:
	 PRMD among professional musicians is well established in the literature as it is among music students.  Comparative studies between professional musicians and students have also been conducted yet no study of jazz pianists has been undertaken;
	 most musicians describe an array of symptoms of PRMD, but not many provide symptoms consistent with a known disorder;
	 the anatomical location of PRMD differs according to the research participant's occupation, musicians suffering more upper-extremity pain and injury than those in other occupations who tend to suffer more back and lower extremity pain;
	 many claims are made concerning the age factor and PRMD, some claiming younger musicians (but older children) report a high level of PRMD, with some claiming older musicians experience more PRMD;
	 there are claims that gender is a factor in PRMD in that females are more prone than males to experience PRMD; 
	 some claim there is a positive relationship between playing frequency, duration and intensity and PRMD while others claim an inverse relationship in that the more one plays, the less the prevalence of PRMD;
	 some claim keyboard players have a higher PRMD prevalence rate than other musicians;
	 prevalence rate of PRMD is difficult to predict among jazz pianists because of the many studies about musicians and pianists citing very different prevalence rates, but Chong and Chesky's 2001 study, which included jazz pianists shows that they have a higher prevalence rate (81.4%) than other pianists;
	 others claim jazz piano players have a lower PRMD prevalence rate than other musicians.  Tubiana (2003a) suggests there may be protective factors among jazz pianists to reduce PRMD prevalence because of the freedom of expression of improvisation; 
	 Smahel and Klimova (2004) seem to indicate that keyboard skills are a protective factor in arthritis of the hand;
	 yet it is not so much a question of higher and lower prevalence rates, but there are differing primary anatomical locations of PRMD according to the instrument played;
	 students have a high level of confidence in the principal study teacher, especially where PRMD is concerned;
	 principal study teachers have an important role in teaching students self awareness about PRMD and cooperating in prevention, diagnosis and treatment of PRMD;
	 a low level of awareness of PRMD and related topics of prevention, diagnosis and treatment is demonstrated by principal study teachers ;
	 there is a need for principal study teachers and their students to be prepared to talk about and not avoid discussing personal experiences of PRMD; 
	 there is a tendency for the "suboptimal management" of PRMD by health professionals, and scarce availability and reliability of specialist services for the diagnosis and treatment of PRMD for musicians;  
	 jazz pianists have anecdotally expressed a similarity to their classical counterparts in the experience of PRMD.  Brandfonbrener (1988a) suggested further research into those similarities over two decades ago, yet very little has been attempted since.  Those studies published in MPPA specifically about jazz musicians are outlined, but there are none about jazz pianists; and
	 research into the relationship between practice and performance factors and PRMD should be more methodologically sound, and can be accepted as no more than a cautionary guideline unless confounding variables, such as other activities, whether occupational or recreational, are sufficiently controlled for to allow qualified claims to be made regarding causation of PRMD.
	Although this literature review is not exhaustive it provides an introduction to the topics of concern raised by researchers in the field of PRMD, thus providing a background to guide the research.  The literature review provides a baseline of information and of models for the development of an informed questionnaire to be used for data collection in the present study of jazz pianists.  A detailed rationale for each question traces the development of the questionnaire and follows in the next chapter.
	CHAPTER 3
	METHODOLOGY
	As established in the previous chapter, there is an absence of a specific body of research concerning PRMD among jazz pianists.  Therefore, as there are no previous studies on PRMD among jazz pianists, a suitable methodological approach is necessary to address the key research questions and establish a baseline of knowledge that is specific to jazz pianists.
	3.1 Research methodology
	In the field of music medicine, research methodology falls into two categories: quantitative and qualitative.  Quantitative research methodology seeks to test hypotheses either by using experimental, quasi-experimental or correlational survey methods.  In-depth statistical analysis of the relationships between variables is usually undertaken if specific requirements are met, such as random sampling, and homogeneity of variance within and between participants.  In the current study, quantification occurs only in the sense that many research questions were structured with Likert-style responses, allowing both descriptive statistics and frequencies to be extracted for reporting purposes.  
	Qualitative research methodology, on the other hand, incorporates several paradigms including mixed method which includes exploratory and descriptive research (Yin, 2003).  Both exploratory and descriptive research methods are used in this study.
	Exploratory and descriptive research methods are often used where no established body of research exists that can give rise to a theoretical base that the researcher can either support or challenge.  Therefore the researcher explores the existing state of affairs among the population studied, then describes what has been discovered.  By asking questions of the participants in the population group of tertiary trained jazz pianists in both Australia and the USA regarding their experiences with PRMD, a research report of the findings describing the results reveals the state of affairs among this population group.
	3.2 Research Design 
	The research design is cross-sectional, in that the data are collected from the participant group in a single period of time as distinct from longitudinal, where participant activities are tracked over a protracted period of time (Punch, 2003 p.86).  The research incorporates a triangulation of both survey and case study methods with self reporting and purposeful (or selective) sampling. 
	Triangulation, also part of 'mixed method' research (Cohen and Manion, 1994; Cohen Manion & Morrison, 2000; Colwell & Richardson, 2002; Kennedy, 2009), has been incorporated in this study in that three complementary sub-studies have been carried out.  Triangulation of these three sub-studies consists of analysis and comparison of the data collected in the student questionnaire, the teacher questionnaire and the case studies, with an aim to strengthen the validity of the combined results.  
	Yin (2003) has provided the foundation for conducting case study research, and his work informs this research.  Case Study is the research design of preference when asking the "how and why" questions as it allows the researcher to draw a more detailed picture than a survey alone provides.  Yin differentiates between Exploratory, Explanatory, and Descriptive Case Studies.  While survey method may provide more exploratory and descriptive information, Case Study method has the potential to provide the explanatory component.
	In support of case study research, Stake (1994) suggests that context in the form of participant personal background, their physical setting, and their economic, political, and cultural orientation are much more accessible through the case study than in a survey which does not allow personalised questioning.  The interview in which a person is encouraged to tell their story "provides access to the context of people's behaviour and thereby provides a way for researchers to understand the meaning of that behaviour" (Seidman, 1998, p. 4).  It is understood that what a person chooses to reveal is what is important to that person (Merriam, 1988), and this helps the researcher to provide opportunity in the interview for pertinent information to be revealed which relates to the individual's personal history.  Interview techniques used in this study will be guided by Fontana and Frey (2000), Seidman (1998), and Steward and Cash (1991).  The current study incorporated recorded telephone interviews in the case study research.  Interviewer-related error (Fowler & Mangione, 1990) was reduced in telephone interviews by having the researcher as the sole interviewer.
	Both survey and case study methods incorporate self-reporting in data collection.  There are recognised inherent problems in self-reported data for questionnaires dealing with health issues, especially when there is a high level of detail, as there is in both the student and teacher questionnaires in this research, regarding symptoms, the part of the body affected and levels of pain and injury.  With regard to self-reports by questionnaire, some claim that 'common method effects' reduce construct validity of the questionnaire.  Campbell (1982) states:
	If there is no evident construct validity for the questionnaire measure or no variables are measured independently of the questionnaire, I am biased against the study and believe that it contributes very little (p. 692)
	Conway and Lance (2010), however, write in defence of self-reports.  Their research proposes that relationships between self-reported variables are not upwardly biased, as others have claimed as long as the researcher controls for the factor of risk perception which leads to misreporting. Risk perception leading to upward bias occurs when the participant either under-reports or over-reports factors (such as PRMD symptoms in the current research), fearing the disclosure may expose the participant to social ostracism or some other form of disadvantage if symptoms were to be reported honestly.  Forms of control include guaranteeing anonymity and confidentiality of the research, eliminating handwriting and generally making individual surveys unidentifiable to the researchers.
	Chan (2009) also claims that self-reports are an appropriate measure for private issues and events.  Fleisher (2006) also supports careful use of self-reporting of symptoms, providing that "risk perception bias" (p268) is controlled for. 
	The researcher acknowledges that in self-reporting, students or teachers may have agendas other than stating the truth in their responses.  Issues of social desirability, wanting to appear compliant, perception of some element of risk in revealing the truth, even the tendency to exaggerate or understate symptoms have led to some method effect because of the stated uncertainty of self-reporting.  Also, participants may occasionally forget to report a symptom which may have once troubled them, but is no longer a matter of concern.
	Another area at risk of method effect is the sampling procedure.  Methodologically, random sampling is usually the preferred option, leading to a more representative sample from the population group.  However in this study, due to the small number of tertiary-trained jazz pianists, it was necessary to use purposeful sampling as recommended by Patton (1990).  This may also be referred to as "selective sampling."  As Babbie (1990), on the topic of participant sampling states, the research may involve a "carefully selected sample of respondents" (p. 52)  Therefore two independent groups,(1) tertiary trained jazz pianists and (2) jazz piano teachers, all known to the researcher or his colleagues, were sought as participants, and case study participants were drawn from these two groups.  Although the teachers selected were known to the researcher or to his colleagues, this would not be expected to bias the sample because confidentiality and anonymity were controlled for in that no names were asked or supplied and questionnaires were not accessible to any party other than the researcher.  This information was provided in the Participant Information Sheet which accompanied each questionnaire.
	3.3 Ethical Issues
	In keeping with the human research ethics policies of UWA, each survey questionnaire and the Case Study questions were submitted to the UWA Ethics in Research Committee to ensure that the research complies with Human Research Ethics policies and procedures as established by the University in accordance with state and federal laws and accepted research practices.  To fulfil the requirements of the committee, each participant was asked to sign a consent form (included in each questionnaire and in the Case Study questions).  A Participant Information Sheet informed students about their rights in respect to the research, and provided them with a contact number (of the supervisor of the research project) to which they could direct any questions they might have about the research or the researcher (see Appendix 7, 8, 9, 10 for copies included in the student and teacher questionnaires, and as read to the case study participants). 
	3.4  Developing the research instruments 
	3.4.1 Development of the Survey Questionnaire - Student Version 
	(See Appendix 7 for a copy of the Questionnaire -Student Version) 
	In the light of what has been revealed in the literature, and to test the researcher's own observations in the area of jazz piano learning and teaching, the student questionnaire was developed as an exploratory research tool to elicit responses from jazz pianists and jazz piano teachers about PRMD among this discrete group of musicians.  The work carried out by Harter (1982, 1999) and others served as a model for the questionnaire style, in that mainly multiple-choice questions were developed, implementing where possible a Likert-scale type of measurement of responses to enable the researcher to quantify data.  Some open-ended questions invited comment at the end of each section in order to gather additional data important to the participant, but which may have been overlooked by the researcher.
	The survey questionnaire was constructed to ask specific questions pertaining to student performance health, and the extent of pain and injury the jazz pianist was currently experiencing or had experienced in the past.  This questionnaire was constructed in three stages as outlined by Converse and Presser (1986) and de Vaus (2002). These stages were: (i) development of the research instrument; (ii) evaluation of the research instrument by pilot study; and (iii) modification of the research instrument to enhance its reliability and validity as a research tool.  
	Since there is no existing standardised questionnaire for musicians in the field of performing arts medicine, and therefore none which might provide answers to the research question and guiding questions, the researcher undertook to explore the performing arts medicine literature as evidenced in the previous chapter.  The previous literature review summary provides a point of departure for this investigation, whereas a more detailed description of how the literature informed each question in the questionnaire appears below.  This detailed description shows how each question in the survey is associated with research in the literature, thus providing a rationale for the questions chosen.  The student survey specifically addresses the first three guiding questions which support the research question, but also provides insight into the last two guiding questions.
	The following sub-sections cover the development process of: 1) the student questionnaire, its formulation and piloting; 2) the teacher survey; 3) the case study questions; and 4) the internet survey for students.  
	 Rationale for student questionnaire in response to issues raised in the literature
	3.4.1.1  Rationale for Question 1  Age 
	Wristen (1995) reviewed the role of age as a correlated factor with PRMD and discussed how adolescents seem to report a greater prevalence of PRMD.  Ranelli, Straker and Smith (2008) discovered a 30% prevalence of PRMS (Symptoms) and PRMD in children and young people, with older students more likely to report the problem.  Several other writers have explored the prevalence of PRMD in young people.  (Britsch, 2005; Dawson, 2006; Horvath, 2003a; b; c; 2006).  
	Warrington, Winspur and Steinwede (2002) found a high level of non-specific arm and hand injury among young musicians and music students which was much less prevalent in the older age groups.  Some writers suggest (Brandt, 1993; Burkholder and Brandfonbrener, 2004) that more experienced players often pace their practice and performance more successfully than less experienced players.  On the other hand, Rohwer (2008), found many age-related PRMDs among older band members.  
	Davies and Mangion (2002), although they discovered a greater prevalence of pain and symptoms among the younger age group of musicians, found no significantly greater pain or symptom severity.  
	Furuya, Nakahara, Aoki and Kinoshita (2006), surveying Japanese female classical pianists of all ages found no difference in prevalence of PRMD according to age, but difference in the type of injury.  They state: "In the student groups, the finger/hand had the highest rate of PRMDs, followed by the forearm and shoulder.  The senior group, on the other hand, had the highest PRMD incidence at the neck/trunk, followed by the forearm and hand/finger" (p.112).   It is therefore helpful for our data collection and analysis to ask the participant's age. 
	3.4.1.2  Rationale for Question 2  Gender 
	Gender is another factor addressed by Wristen (1995), whose literature review uncovered a greater prevalence of PRMD among females.  Wristen also speculated that males may "suffer more injuries than they report" (p. 17), which is very difficult to confirm or refute without more specific case study research.  Clearly, if men do not report PRMD, then we would be dependent on anecdotal confidential information supplied by others, if any, for the data.
	Also on the topic of gender and PRMD, Brown in her 2004 study, examines the problems of the body often experienced by female concert pianists.  Many of the problems stem from the usually inherent lesser degree of muscle strength in women than in men.  Although outside the scope of the current study, on this same topic, Malek (2003) points out the gender aspect of focal dystonia, in that it is more prevalent in men.  Gender specificity of PRMD also emerges in the article by Deahl and Wristen (2003), who cite the observation that a disproportionate number reporting PRMD among pianists are females.  However, in the light of Wristen's observation, based on her review of the literature, that men are less likely to report PRMD issues, this finding is difficult to verify.
	Chieboun and Berenson (1989) identify "decreased flexibility of the first lumbrical" (p. 86) as a greater problem in female musicians.  Burkenholder and Bronfenbrener (2004) claim a predominance of PRMD in girls as they tend to experience the following: (1) greater laxity; (2) less conditioning;(3) greater intrinsic muscle weakness; and (4) more evident scoliosis.  
	Ranelli, Straker and Smith (2008) focused particularly on the influence of age and gender on the prevalence and likelihood of reporting either PRMS (Symptoms) or PRMD.  Females were found to be more likely to report PRMD.  
	On the topic of gender differences in PRMD, Yoshimura, Paul, Aerts, and Chesky, (2006) and Sakai, Liu, Sue, Bishop and An. (2006), as well as Arons (2006) have also identified the problems experienced by female pianists as a result of smaller hand size.  Conversely Furuya, Nakahara, Aoki, and Kinoshita (2006), in their study on a group of Japanese female classical pianists, although they have found a higher prevalence rate of PRMD (77%) than in studies among Western participants, they found no differences in prevalence of PRMD related to hand size among the group.
	It might be contended that the high prevalence of PRMD in the females in this Japanese study may not be attributable to gender, as might be implied, but rather may indicate that a different rate might have been recorded if males had been part of the study.  Yet statistical prevalence rates of PRMD remain an area of contention.  After all Blackie, Stone and Tiernan's (1999) study reported a PRMD prevalence rate of 93% for tertiary piano students of mixed gender.  Contrary to much of the previously mentioned research, Shields and Dockrell (2000) found no statistically significant difference in the rate of injury based on gender.
	As the research reported above indicates, gender is a debated issue in the area of PRMD; so for comparison purposes, the inclusion of a question on gender will add more information to the pool of knowledge of the effect of gender, if any, on PRMD prevalence rates among jazz pianists.  Thus establishing the participant's gender in this study and inclusion in the survey tools is appropriate. 
	3.4.1.3  Rationale for Question 3  Hand dominance 
	There has been some research to suggest that the dominant hand is expected to succumb to PRMD before the non-dominant hand (discussed in Wristen, 1995).  However no significant correlations between the right hand characteristics studied (dominant hand) and PRMD were reported by Ong (1992).  Therefore a question about hand dominance was included in the current study to find out if jazz pianists have similar or different outcomes compared to other pianists with respect to hand dominance and PRMD.
	3. 4.1.4 Rationale for Question 4  Occupation 
	Individuals who pursue occupations (apart from their music career) which call for activities using similar muscle activity to their piano playing (e.g. computer operator) may need to consider their second career choice carefully if PRMD is experienced.  Brandfonbrener, Amadio, and Kalish (2004) report on a case where playing golf triggered a thumb problem in a professional pianist and professor of piano.  Therefore to establish a participant's alternative career to music may reveal if any relationship exists between a jazz pianist's secondary career choice and PRMD.
	3.4.1.5  Rationale for Question 5  Highest level of education 
	In order to obtain as closely matched a population sample as possible among jazz pianists, it was stipulated that all students in the study should be tertiary trained.  Therefore a question to establish the student's educational status was included.
	3.4.1.6  Rationale for Question 6  Geographical Location 
	To ensure a mix of musical education backgrounds (assuming these vary from place to place) and environmental variables, and to discover if PRMD rates differ greatly from state to state, and from country to country, a question enquiring about the student's geographical state of residence for both Australian and American participants was included.
	3.4.1.7  Rationale for Questions 7-9  Age of first piano practice experience and   performance experience.
	De Smet, Ghyselen, and Lysens (1998) discovered no significant correlation with starting age and prevalence of PRMD in a sample of 66 pianists.  However to test this finding in relation to jazz pianists, in the current study, the student's age of first piano experience was asked, together with their years spent pursuing consistent practice and performance activities. 
	3.4.1.8  Rationale for Question 11  Participation in aerobic exercise
	Occupational Health and Safety initiatives have led to research in many areas to ensure employees in sedentary and repetitive work do not succumb to occupation-related injury.  Lewis (2007) states: 
	Findings recently published in Arthritis Care and Research indicate that an active lifestyle outside of work potentially lowers the chance of developing work-related upper-body RSI.  Leisure time physical activity may play an important role in facilitating necessary mechanical and metabolic processes for the musculoskeletal system that counter the repetitive or sedentary effects of many jobs, thereby improving musculoskeletal health (p. 20).
	The report by Lewis (2007) lists the type of physical activity which increases strength in both higher and lower upper-body.  For the higher upper-body, "tennis, baseball, weight training, gardening, fishing and golf"(p. 20) were recommended as preferred leisure activities.  Strengthening exercises for the lower upper-body could be found in "soccer, rollerblading, dancing and walking" (p. 20).  
	Wristen (1996) also emphasised the need to seek all round fitness to survive the playing experience.  To discover the rate of participation and its affect on PRMD among jazz pianists, a question about general physical exercise participation was included.
	3.4.1.9  Rationale for Questions 12-21  Frequency, duration and intensity of   practice and performance 
	The question of whether frequency, duration and intensity of practice have a role in the prevalence of PRMD among pianists continues to be a matter of debate.  De Smet, Ghyselen, and Lysens (1998) found no significant correlation with duration and intensity of practice/performance, and prevalence of PRMD, in a sample of 66 pianists.  
	On the contrary, Furuya, Nakahara, Aoki, and Kinoshita (2006), reporting on a study of 203 Japanese female classical pianists of all ages, claim "prolonged daily practice (>4 hours), playing chords forcefully, eagerness about practice, and nervous traits were found to contribute to the development of PRMDs in these pianists" (p. 112).  
	Because of the personal observations of the researcher concerning the requirements placed on jazz pianists with regard to duration and intensity, as outlined in the introductory chapter, it was decided to pose a series of questions to explore the frequency, duration and intensity of practice and performance among jazz pianists, and to test the hypothesis concerning a possible relationship between these factors and PRMD.
	3.4.1.9 (i) Repetitive finger-strengthening exercises
	Studies have been conducted on the benefits of stretching prior to exercising.  Behm, Bambury, Cahill & Power (2004) found that balance, reaction time and movement time decrease when an individual stretches prior to exercise.  Schrier (2010) found similar results, but stated that stretching in itself is not harmful, but should not be carried out just prior to exercising.  It is a matter of conjecture whether these results transmit to repetitive finger stretches, a potentially injurious activity if Wristen's observations from literature reviewed (1996) and Yoshimura et al.'s assertions (2008) are correct.  However the question arises whether the stretches carried out in the context of athletic exercise differ in outcome from those stretches which are slow and sustained.  Therefore the inclusion of a question about repetitive finger-strengthening exercises under the heading of intensity of exercise is considered appropriate.
	3.4.1.9 (ii) Periodization or rest breaks during practice/performance
	To resist fatigue becoming a factor in the onset or prolonging of PRMD, Ong (1992) suggests that students be educated to take rest periods during practice sessions and be aware of not "pushing their body tissues beyond what they can do" (p. 88).  Hsu (1997) seeking an explanation outside of frequency, duration and intensity of practice as an explanation for PRMD in pianists, draws attention to the fact that musicians do not take frequent rest periods during practice and suggests this may contribute to pianists' PRMD.  The phenomenon of taking rest periods during practice is referred to as "periodization," and stems from the field of sports science.
	Amadio (2003a) also recommended rest periods during practice, especially to prevent prolonged elbow flexion, since repeated extension of the elbow, leading to muscle fatigue, can contribute to the onset or continuation of cubital tunnel syndrome.  More recently Manchester (2008a) endorses the importance of periodization of the musician's practice schedule to "optimize their performances by reducing operator fatigue and discomfort (and overuse injury)" (p. 45).  Manchester also points out the tendency for injuries to peak at times of exams and other periods of high practice or performance expectation.  
	These issues of fatigue raised in the literature suggest that raising questions about peak practice and performance times is appropriate.  The subject of periodization of the practice schedule was not raised in the questionnaire, an obvious oversight.  In light of the De Smet et. al. finding, however, questions to discover if there is any relationship between frequency, duration and intensity of the practice/ performance schedule and PRMD were considered to be important..
	3.4.1.10 Rationale for Questions 22-23  Computer keyboard use 
	Marxhausen (2007) studied the work of others concerning RSI and computer use, which is mostly indirectly related to PRMD in jazz pianists.  However there has been a great deal written about the similarity of musical keyboard use and computer use, the most significant study possibly being that conducted by Pascarelli & Hsu (2001), who carried out tests on 485 patients with work-related pain and other symptoms, mostly through computer and other keyboard use.  Of the group studied 28% were musicians.  The researchers discovered that 78% of the group had postural misalignment with protracted shoulders, 71% had the "head forward" position, while 70% showed signs of neurogenic thoracic outlet syndrome, 20% displayed evidence of sympathetic dysfunction and 6% complex regional pain syndrome.  Hyperlaxity of fingers and elbows was found in over 50%, and carpal tunnel syndrome in 8%.  Radial tunnel syndrome affected 7%, and cubital tunnel syndrome 64%.  Shoulder impingement was evident in 13%, medial epicondylitis in 60%, lateral epicondylitis in 33%, and peripheral muscle weakness in 70%.  Cervicular radiculopathy affected 0.3% of the 63% females and 37% males in the group.  The fact that this study was clinically rather than survey-based lends weight to the outcomes of this research and indicates the potential risks of excessive keyboard and computer use.  Pascarelli and Hsu contended that using keystrokes constantly, repetitively and forcefully in poor ecological conditions leads to postural deterioration and eventual PRMD.
	It was considered appropriate, therefore, to include a series of questions about participant keyboard use apart from the piano to explore whether a relationship might exist between time spent at the computer, at other keyboard activities and PRMD.
	3.4.1.11 Rationale for Questions 24-28  Repertoire as it contributes to intensity   of practice/performance.
	Inappropriate repertoire has also been cited as a contributing factor in PRMD and Amadio (2003a) claims there needs to be a balance between tempos, styles, beats, and level of playing difficulty when rehabilitating those recovering from PRMD.  Amadio reinforces the role of gentle repertoire, which challenges, but does not lead to relapse.
	Ong (1992) concludes that:
	It is important not to over-exert oneself when practicing (sic) the piano.  High levels of speed and volume, if not properly controlled, can cause tension and the development of injury (Ong, 1992, p. 89).  
	Ong's statement is supported by Harding, Brandt, and Hillberry (1989) who identify the strength of force required to produce a maximal key velocity (44 N of key force).  For a staccato and a legato strike the maximal fingertip force is between 2 and 3 lbs.  It may be contended that the role of extra force may place a strain on digits which could lead to PRMD in the pianist.
	Since it has been claimed as a stipulation of this research that some jazz conditions and repertoire lead to extra force being required more frequently, therefore a question on repertoire was considered appropriate. 
	3.4.1.12 Rationale for Question 29  Away-from-the-keyboard practice.
	Freymuth (1994; 1999) recommends mental practice and imagery for musicians (away from the keyboard), which provides a practical guide for optimizing practice time, enhancing performance, and preventing injury.  Freymuth writes on visually imagining oneself successfully playing the musical piece concerned.  In addition to mental practice, there are several studies, including one by Paull and Harrison (1998), which suggest that kinaesthetic movement related to playing carried out away from the piano, such as stretching, visualisation and other activities cut down the need for long practice sessions at the piano.  Therefore questions concerning practice away-from-the-keyboard practice were included to probe student practice habits and experiences in this regard.  
	3.4.1.13 Rationale for Questions 30-35  Posture 
	Many studies have focused on the issue of poor posture as a factor in PRMD.  Herbein (2007) trains her students to improve their posture by removing any negative comments about posture from her teaching strategies.  Herbein prefers to use terms such as "alignment" and "balance," claiming that this ensures greater flexibility in focussing, not on what the student is doing wrongly, but provides training in correct ergonomic practice.  Kreutz, Ginsborg, and Williamon (2008) also assert that the two key contributors to PRMD amongst a sample group of 74 performance students at two conservatoria in the UK are fatigue (previously acknowledged in section 3.4.1.9 ii) and poor posture.  
	It was therefore decided to ask a question about posture modification during practice and performance as part of the current study.
	3.4.1.14 Rationale for Questions 36-38 Pain 
	Ong (1992) identifies a significant relationship between playing through pain and the prevalence of PRMD, concluding there is a significant correlation between practising outside the comfort zone and PRMD.  On the topic of PRMD and pain, Sorgatz (2002) describes how forearm pain can be caused by exceeding the limits of cumulative trauma load tolerance (CTLT) in soft tissue.  Pain is an indication that there is some inflammation at the site of trauma.  
	Ranelli, Straker and Smith (2008), surveyed 97 students in 4 youth orchestras and found positive correlations between females/age/grade of pain and practice time/grade of pain, with older students reporting pain more than younger ones.  
	It was therefore considered vital to discover how jazz pianists might respond to questions about pain attributed to practice/performance and if there is a tendency to continue to play despite pain.
	3.4.1.15 Rationale for Questions 39-45 Physical Injury 
	Physical injury attributed to practice/performance is a key indicator of PRMD in this study.  Physical difficulties experienced as a result of playing the piano are well documented.  An article in The New York Times by Edward Rothstein (1983) outlines the work of two doctors at the Massachusetts General Hospital who were treating Gary Graffman and Leon Fleisher for their physical difficulties in playing the piano.  This brought the concept of performing arts medicine clinics as they are known today to public attention, possibly for the first time.
	Interest and support has continued to grow world-wide, but the extent of physical injury experienced by jazz pianists remains unexplored.  The questions developed for the questionnaire in relation to physical injuries (PRMD) of jazz pianists were intended to gather this information.  
	A more detailed review of physical injuries attributed to PRMD appears in Appendix 1.
	3.4.1.15 (i)  Anatomical location of physical injury
	Bystrom and Kilbom (1990) are among the few contributing to the literature who have identified the forearm as the site of potential PRMD problems.  Many have identified wrist and hand problems.  Chong, Lynden, Harvey and Peebles (1989) describe the particular risk to the wrist for jazz musicians.  Directed at percussionists, in some ways it could apply to those who strike with their bare hands, as jazz pianists do. 
	The use of sticks, mallets, and bare hands to strike various percussion instruments results in rapid deceleration of the fingers and wrists at the moment of impact. This impulse is transmitted up the hand-arm unit and can result in repeated trauma to the muscle-tendon units and inflammation of the tendon sheaths. Many modern percussion styles used in hard rock and in some forms of jazz require tremendous force in the strokes and posturing of the performer that involve extreme flexion of the wrist (Chong, Lynden, Harvey & Peebles, 1989, p. 2345)
	Wrist as a potential injury site was also studied by Chung, Ryu, Ohnishi, Rowen, and Headrich (1992), who conducted a wrist motion analysis of pianists, noting the wrist is the site of extreme flexion in some music requiring heavy attack.
	Upper-extremity problems in general have also been cited as the anatomical location of PRMD in pianists (Tubiana, 2003c; Williamon & Thompson, 2006; Zaza, 1998).
	Therefore questioning about body parts in which symptoms of PRMD are experienced was considered an important part of the study.
	3.4.1.15 (ii)  Disability level and physical injury
	The level of disability experienced as a result of PRMD has been shown to vary.  Those who have abandoned their musical career have been well publicised, but it has been shown that extreme cases of disability are rare.  Apart from symptoms often being referred to as "vague," (Wynn Parry, 2004), the treatment is also described as "often nonspecific, directed more toward relief of symptoms than on understanding or eradicating their causes and more pragmatic than based on scientifically proven data" (Brandfonbrener and Lederman, 2002, p. 1009).  Yet it has been reported that the level of disability caused by PRMD is often short-lived and seldom disabling in the long term.  Schuele and Lederman (2004), in a study to examine wage-loss benefits through workers' compensation and private and state-funded disability insurance state: "Overall, many of the medical problems encountered in instrumental musicians seem to have a good outcome and rarely lead to long-term disability with the exception of focal dystonia (p. 123).  Dawson (2007) in his study, followed 178 clinic patients through to reporting on the final outcome of the PRMD experienced by the group.  Only 4 out of the 178 failed to return to their previous level of functioning at the end of the treatment.
	The level of disability, once PRMD occurs, was therefore considered a relevant question to include in the survey of jazz pianists.
	3.4.1.16 Rationale for Questions 46-59  Choice and efficacy of Health    Professional, Alternative Therapist or physical awareness/ condition-   ing, or self-medication in the Diagnosis and Treatment of PRMD.
	There is a great deal written in the literature concerning health professional services and alternative therapies available for the diagnosis and treatment of PRMD as detailed in Appendix 2.  These include general practitioner, physiotherapist, chiropractor, occupational therapist, acupuncturist, cognitive-behavioural therapist (psychologist/counsellor), Yoga, Meditation, Alexander Technique, Pilates, and Feldenkrais.  Other therapies mentioned in the literature include general exercise, diet, pharmacology, T'ai Chi, Rossiter, Taubman, Waddington, Trager, Abby Whiteside, Groningen, and Rolfing.
	A question about useful alternative therapies accessed by students for the prevention, diagnosis and treatment of PRMD was included in the questionnaire to gather data about student experiences of PRMD management using various treatment and rehabilitation approaches.
	3.4.1.17 Rationale for Questions 60-66 Warm-up/ Cool-down at the piano.
	The idea that practice and performance sessions should, as in all athletic activities, begin with warm-up exercises and end with cool-down exercises gathered strength when the specialty of sports medicine came into being (Norris, 1989; 1993a; Paull & Harrison, 1999; Pearson, 2000).  Manchester (2008a) conversely states:
	But as the old saying goes, for every complex problem, there's a simple answer, and it's wrong.  Sports medicine analogies are not the solution to every problem in performing arts medicine (p. 46).
	The research of De Smet, Ghyselen, and Lysens (1998) supports Manchester's claim in finding that warming up before playing and stretching afterwards did not influence the number of cases of overuse syndrome in the sample of pianists in their study.  
	On the topic of warm-up exercise, Yoshimura, Fjellman-Wiklund, Paul, Aerts, and Chesky (2008) conducted a study among 47 piano teachers and found 91% suffer pain while playing.  Statistical analysis showed that, despite expectations to the contrary, warm-up stretching exercises correlated with the prevalence of PRMD in the sample studied, and contrary to expectations, the more hours the teachers in the sample reported they played, the less symptoms of PRMD were reported.  
	Yoshimura et al. (2008) not only caution about warm-up exercises, but claim that passive physical stretching exercises negatively affect strength.  The researchers suggest that overall health may be another important related variable, with good general health providing some resilience against PRMD.  
	Wristen (1999) also warns that some technical exercises are not productive, in that they teach little and may do harm.  She also questions other accepted practice tools, and cautions on their use. At the same time, Hsu (1997) and Wristen (1995; 1998) still recommend carefully selected warm-up and cool-down exercises to adequately prepare the pianist for practice and performance sessions.  
	Consequently, to explore this in relation to jazz pianists, questions were asked to ascertain student participation in warm-up and cool-down exercises, their type, and whether they are conducted at or away from the piano.  Since there is disagreement in the literature about the role and value of warm-up and cool-down exercises, questions concerning the warm-up and cool-down activities engaged in by jazz pianists were considered essential in the questionnaire so that the findings from this study might contribute another perspective to the debate on this issue.
	3.4.1.18 Rationale for Question 67-68  External Factors Contributing to   Extended Practice Sessions.
	Although the current study does not look at psychological factors and PRMD, it is necessary to acknowledge the mind/body connection (Lehrer, 2003; Montello, 2001; Spahn, Eli & Seidenglanz, 2001a).  Damaging psychological stress as a factor in PRMD may be as a result of either internal or external pressures (Butler, 1995; Grindea, 1987; Jabusch & Altenmüller, 2004).  It is recognised that deciding to play outside the comfort zone, thus increasing the risk of PRMD involves some psychologically-based choices.
	Some researchers have reported that obsessional, driven, and perfectionist pianists have a greater chance of developing PRMD than those who are less driven (Tubiana, 2003c).  Iris Kainitsch , cited by Rietveld & Winterkorn-Pierrot (2008), also describes the treatment of neurotic perfectionism in musicians.  In the musicians' own perception they always underperform, are self-critical but determined to meet the expectations of others.  Exhaustion is common and physical and mental symptoms lead to behavioural changes.  Recommended therapy includes a health regimen and relaxation techniques such as autogenic training and meditation.  Therefore the final question about what motivates the student to greater frequency, duration, and intensity of practice was included to ascertain the role of extrinsic and intrinsic psychological factors, such as personal perfectionism to explore further the topic of PRMD among jazz pianists.
	3.4.2 Development of the Student Survey Questionnaire - Internet Version
	In addition, an internet survey site provided by Surveymonkey ® (2010) was utilised.  The aim was to attract participants who could not be present at timetabled and advertised classes or who preferred this form of participation.  The invitation to participate was extended to tertiary-trained jazz pianists or those currently undertaking tertiary study in jazz piano via personal invitation by telephone calls, SMS messages and email, and an invitation was also posted on the researcher's website.  Initially the incentive of a free jazz CD for all participants was offered, but was not accessed by any of the participants.  The questions of the Student Survey Questionnaire had to be modified to fit the internet template so much that eventually, with only one fully completed response, the internet survey responses were excluded from the study, highlighting the greater efficacy of face-to-face administration of this survey as a principal data collection tool.
	3.4.3 Summary of the Student Questionnaire
	Section A of the Student Questionnaire established general information regarding some demographic and some personal details including the student's tendency to participate in general exercise.  Questions also sought information about the age at which the student first began to practice and perform at the piano and the number of years this practice and performance has been maintained.
	Section B of the Student Questionnaire probed the frequency, duration and intensity of the student's practice and performance schedule and the student's participation in other keyboard (computer and midi-keyboard) activities. This section also enquired about repertoire.
	Section C of the Student Questionnaire covered such areas as away-from-the-keyboard practice, posture, experience of and attitude to playing through pain, and individual experience of PRMD, asking details of what constituted and who diagnosed and treated any symptoms of PRMD (whether health professional or alternate practitioners).  Questions were also asked about student tendency to participate in warm-up and cool-down activities. Finally, this section asked about the external factors which might contribute to a student's extending the frequency, duration and intensity of their practice sessions.
	The Internet version of the Student Questionnaire was found to be ineffective to the extent that it was excluded from the data collection as an unreliable research tool.  Questions had to be markedly altered to suit the internet survey prescribed format and students, without the face-to-face interview method, with one exception failed to complete the entire survey.
	3.4.4 Evaluation of the Student questionnaire
	The evaluation of questions as recommended by Fowler (1995, 2002) was followed over the course of several draft copies, until the researcher was ready to take it to the pilot stage. 
	The student questionnaire was then piloted. This was achieved by administering the questionnaire to a small group of students, leading to revision and coding of questions to ensure no repetitive or ambiguous questions remained in the student questionnaire (Breakwell, Foot, & Gilmour, 1988, p. 11).  A copy was emailed for evaluation to several colleagues, with a return rate of 6 questionnaires out of 15 sent.  Collegial feedback was canvassed by telephone and by invited written comment on the finished questionnaire which was posted back to the researcher.
	All feedback was informal and when collated, it was found that most of those canvassed reported satisfaction with the format of the questionnaire.  Some comment regarding its length was common among pilot study participants, but it was decided that as this was a baseline study, a longer questionnaire would provide a greater source of in-depth information than a shorter version.  After some minor editorial changes, the student questionnaire was finalised in its current form (Appendix 7).
	3.4.5 Development of the Survey Questionnaire - Teacher Version 
	(See Appendix 8 for a copy of the Questionnaire -Teacher Version) 
	Second the teacher survey was developed.  To achieve this, the student survey was modified to elicit answers to the same questions, but in the teacher version, questions were framed to discover teachers' knowledge of student experiences of PRMD, the extent of teacher knowledge about, and personal experience of PRMD, its prevalence, diagnosis and treatment. The questionnaire administered to teachers included additional questions about their willingness to learn more about and to incorporate into their teaching program relevant practices to enhance student awareness concerning PRMD.  
	For the final section, the researcher used personal knowledge of best practice in jazz piano teaching to formulate the questions of pedagogy.
	3.4.6 Summary of the teacher questionnaire
	Section A of the Teacher Questionnaire established teacher demographics. Questions sought information about the number of students currently being taught and the frequency and duration of their lessons.  Teachers were also questioned as to the ages and ability levels of their students, and teacher expectations were gauged with regard to frequency and duration of student practice and performance schedules.
	Section B of the Teacher Questionnaire enquired about repertoire and probed further regarding the teacher's expectations regarding frequency, duration and intensity of the student's practice and performance schedule. 
	Section C of the Teacher Questionnaire questioned teachers about their expectations regarding away-from-the-keyboard practice, posture, experience of and attitude to playing through pain, and any personal experience of PRMD.  Teacher knowledge of student PRMD issues was gauged by asking details of what constituted and who diagnosed and treated any symptoms of PRMD among their students (whether health professional or alternate practitioners).  Questions were also asked about teacher expectations with regard to warm-up and cool-down activities. Finally this section asked about the external factors which might contribute to a student's extending the frequency, duration and intensity of their practice sessions.
	Section D of the Teacher Questionnaire differs from the student questionnaire in that it asks teachers about their continuous professional development in learning new teaching strategies with regard to PRMD, inviting them to take stock of their knowledge, skills and abilities in the field of PRMD, and asking them about their willingness to undertake further professional development in the area.
	3.4.7 Development of the Student and Teacher Case Study Questions 
	(see Appendix 10a for a copy of the Case Study Questions- Student
	 see Appendix 10b for a copy of the Case Study Questions - Teacher)
	3.4.7.1 Student Case Study Questions
	The case studies shed further light on the survey data to determine if individual experiences of PRMD reflect the result of analysis of the collated data, gathered from the survey responses.  The case study questions follow the work of Yin (1984; 2003) on exploratory and descriptive research and probe the survey questions seeking to discover if there may be a relationship between individual cases and the survey findings. 
	In order to generate the Case Study questions, each question of firstly the student questionnaire and then the teacher questionnaire was examined, and then several questions were combined and reframed to elicit the case study participant's views from a broader perspective, allowing them opportunity to elaborate on the original questions asked.  
	The semi-structured interview was condensed into eight open-ended questions (Maykut & Morehouse, 1994).  This allowed the participant to impart information important to him- or herself, but which may not have been reflected in answer to the questionnaire, allowing the respondent to introduce his or her own specific issues to supplement what was covered in the more structured survey.  For example, in the Case Study interviews, students were asked about their own experience of PRMD and were asked whether they felt their teacher adequately addressed issues related to PRMD in their lessons.  Where medical advice had been previously sought and a diagnosis obtained, this was recorded.  
	3.4.7.2 Teacher Case Study Questions
	Teacher case study questions were identical to student questions, with the wording slightly altered to gauge the teacher point of view of student experiences.  There was also enough scope in open-ended questions such as "What has been your own experience of PRMD?" to allow teachers to introduce their own experiences.  Teachers were also given an opportunity to share any strategies they may have developed to teach about and to help prevent PRMD among their students.
	3.5 Participant recruitment process
	3.5.1 Student survey participant recruitment
	Participant recruitment for the survey was undertaken in 3 stages: (1) through contact with tertiary jazz music schools across Australia; (2) by holding timetabled or advertised classes at the researcher's own tertiary institution; (3) by travel interstate and in the USA, in which attendees to timetabled classes or advertised seminars were invited to fill out a questionnaire during the session; and (4) through personal invitation from the researcher, both verbally and by email to all personally known tertiary educated jazz pianists, both students and teachers.  The general response rate could not be calculated as multiple invitations were extended by impersonal means (such as blanket emails, SMS messages, website invitations).  However personal invitations invariably had a 100% response rate.
	The students surveyed comprised 106 jazz piano students residing in Australia, and 54 residing in the USA.  They were merged into one group of 160 jazz pianists currently studying at, or who were graduates from Australian and American tertiary jazz piano courses.
	Of the 106 Australian students, 52 were male, and 54 were female. The sample of 54 from the United States included 17 male and 37 female students.  
	3.5.2 Teacher survey participant recruitment
	The teacher survey participants were selected through personal acquaintance, cultivated through initial contact at timetabled and advertised class sessions, or were contacted privately by email, SMS messages, or telephone, due to the researcher's prior association with them, for example as friends, colleagues, and former or current students.  The response rate was not calculated as multiple invitations were extended by impersonal means (such as blanket emails, SMS messages, website invitations).  However personal invitations invariably had a 100% response rate
	The sample of teachers surveyed consisted of 36 jazz piano teachers residing in Australia and 18 residing in the United States, a total group of 54 teachers.  Of the Australian teachers, 25 were male, and 11 female.  Of the American teachers, 11 were male and 7 were female.
	3.5.3 Case study participant recruitment
	The 3 Australian and 3 American Case Study participants, both students and teachers, were selected through personal acquaintance cultivated through initial contact at timetabled and advertised class sessions or due to the researcher's prior association with them, for example as friends, colleagues, and former or current students.  Each participant was contacted privately by email, SMS message, or telephone, and invited to participate.  There was a 100% response rate. 
	Selection was based on participants who were able to give their time to the research project and who had personal case histories or views concerning PRMD they were willing to share with the researcher.  
	There were six case study participants, three students, 2 Australian (1 from Perth Western Australia, 1 from Melbourne, Victoria) and 1 from the USA (New York City) and three teachers, 2 Australian (1 from Sydney, New South Wales, 1 from Perth, Western Australia and 1 from the USA (New York City).
	3.6  Procedure
	3.6.1  Data collection procedure
	Survey questionnaire data were collected over a 12 month period.  First, the questionnaire was emailed to heads of all known Australian tertiary jazz music departments.  On an extensive trip to the Eastern states of Australia, the researcher held seminars and classes and invited participants to complete a survey.  The response rate was not quantifiable as so many blanket appeals were made for participants, with just the stated number of participants responding.  
	Second, colleagues and acquaintances were contacted. either by email or telephone to invite them to participate in the survey. 
	Third, the invitation to complete an internet survey was extended to students at timetabled and advertised classes, and posted on the researcher's web page.  No internet responses were fully completed.  This was possibly due to the length of the survey and the fact that participants would have little reason to complete it, without the motivation of attendance at a university-organised workshop.
	Fourth, approximately six months after the initial Australian data collection, the researcher expanded the focus of the project to include data collection in the USA in order to get a more global perspective on PRMD among jazz pianists.  Since the USA is the home of jazz as an art form and also the hub of Performing Arts Medicine, it was considered imperative to gain a sample of participants from the USA to broaden the perspective of the research.  After contact was made with heads of department of the 8 selected tertiary jazz music courses in the USA, seminars on the topic were held either as timetabled classes or advertised seminars.  Initially a CD was offered as incentive, but participants without exception declined this offer.  
	After a break of 12 months, Case Study data were collected over a period of two weeks. 
	The selected case study participants were contacted by email, SMS, or by personal approach and appointments made for a recorded telephone interview.  The response rate in this instance was 100%.
	3.6.2  Data analysis procedure
	To facilitate analysis, data coding was undertaken to categorise data by theme and a numerical value was assigned for each data point, according to code label. 
	At this stage, due to concerns about the reliability and validity of the modified electronic version of the questionnaire, and due to incomplete responses, the data from the internet survey was excluded from the data analysis.  
	Descriptive statistics and frequencies were obtained using SPSS Version 17 to analyse participant responses from each question  
	Case Study data were analysed with QTR NVivo, Version 8, a software package which codes into themes and calculates individual participant input as a percentage of the overall theme output. It also calculates the percentage each theme contributes to the overall qualitative comment.
	The recorded interviews were transcribed and the data categorised into themes which emerged from the interviews.
	Analysis of data from questionnaires was carried out to identify common factors evident from a comparison with the data collated from personal histories. 
	A final observational analysis of the three triangulation methods was carried out to discover where each part of the research resonated, or was discordant, with other aspects of the research.  However, in the data analysis, relationships between variables are described but no statistics-based correlation or causation attributed by the researcher.  As pointed out by Wu (2007), confounding variables have not been controlled for in this study.
	3.7 Chapter 3 Summary
	Chapter 3 outlines the research methodology as follows: 
	 The twin methodologies of survey and case study were implemented to fit a specific mixed methods research design to gather data that would allow an exploratory and descriptive baseline study to be undertaken to lay the groundwork for further research in the area.  Triangulation of data was undertaken to strengthen the findings.  Research was carried out under the ethical guidelines of the University of Western Australia and legislation protecting the rights of human research participants;
	 the process of developing and piloting the research instruments was described.  A rationale of each question, as raised in the literature was provided for the student version of the survey questionnaire, questions being dealt with in groups of questions, rather than singly;
	 a rationale was provided for the questions 1-11 in Section A relating to students' age, gender, hand dominance, occupation, highest level of education, geographical location, age of first piano practice/ performance experience, and length of participation in years as well as for participation in aerobic exercise;
	 a rationale was provided for the questions 12-28 in Section B relating to students' frequency, duration and intensity of practice/performance (including repetitive finger-strengthening exercises and periodization), computer keyboard use, and repertoire as it contributes to intensity of practice/performance;
	 a rationale was provided for the questions 29-69 in Section C relating to students' away-from-the-keyboard practice, posture-correction, pain and playing through pain, physical injury attributed to practice/performance, choice and efficacy of any health professional or alternative therapist, or any physical awareness/ conditioning or self-medication accessed in the diagnosis and treatment of PRMD.  Rationale for warm-up/cool-down at the piano, and external factors contributing to extended practice sessions was also provided in this section;
	 through Questions 1-63, Sections A to C, the teacher survey was developed by modifying the student version so that teachers might provide answers to questions about teacher perceptions of their students' experiences with PRMD, to discover the extent of teacher knowledge and personal experience of PRMD, its prevalence, diagnosis and treatment;
	 from Questions 64-80, the questionnaire administered to teachers included additional questions about their willingness to learn more about and to incorporate into their teaching program relevant practices to enhance student awareness concerning PRMD.  For this section, the researcher utilised personal knowledge of best practice in jazz piano teaching to formulate the questions of pedagogy;
	 an internet survey was developed to attract participants who could not be present at timetabled and advertised classes or who preferred this form of participation.  The necessity to greatly modify the survey questions to make them fit the internet format, and the subsequent failure by almost all students to fully complete, rendered these results unreliable and they were subsequently excluded;
	 development of the Student and Teacher Case Study Questions followed the core issues of the Student and Teacher Survey Questionnaires, and comprised 8 multi-part questions;
	 a description of the participant recruitment process followed, showing how students and teachers were selected and questionnaires mailed or emailed, how colleagues and music school heads of department were contacted and invited to participate either in group or individual situations to complete questionnaires and how travel overseas allowed the collection of data internationally, the researcher visiting music schools and conducting invited classes and advertised seminars to allow further completion of questionnaires;
	 the procedure for the Case Study was described, including how interviewees were personally selected and invited to respond to the case study questions in recorded telephone interviews conducted by the researcher;
	 a description was provided of how the questionnaire and case study data were gathered, by questionnaire completion and recorded telephone interviews and then how the data were analysed using the SPSS Version 17 statistical package to provide descriptives and frequencies of the questionnaire data, and using QTR NVivo Version 8 to code themes for the case study responses.
	Results of the data analysis are reported in Chapter 4 (Students), Chapter 5 (Teachers) and Chapter 6 (Case Studies).  A comparative analysis to provide triangulation of the three reporting methods (2 survey questionnaires and the case studies), in the light of the PRMD literature, is undertaken in Chapter 7.  A discussion of the findings of this research follows in Chapter 8.
	CHAPTER 4
	RESULTS - STUDENT SURVEY
	4 Rationale for the manner of presentation of student questionnaire results
	Surveys from 160 tertiary jazz piano students from Australia and the USA as participants were analysed.  However not all respondents answered all the questions asked.  Results were initially analysed with Australia and the USA results reported separately.  However it was considered that inclusive data would be more meaningful in its application across the sector, so it was decided to combine the research from all participants and to report results across the entire cohort.  The data were considered more meaningful in a combined form because of the importance of the USA as the home of jazz as an art form and because it is the hub of Performing Arts Medicine.  The incorporation of the USA perspective brought a more global perspective to the research.
	The SPSS data analysis showing relative descriptives and frequencies gathered from student questionnaires follows.  
	It was the original intention to provide a more in-depth statistical analysis but the number of variables compared to the population sample would not allow a statistically supported claim to relationships between individual factors as too many confounding variables would preclude isolating the effect of any one variable.  Also there were violations of the assumptions of random sampling and homogeneity of variance.  This decision was based on expert advice from statistical scientists in the field of medicine.  The research therefore remains descriptive of the accrued data and forms an exploratory study as a basis for further research.
	The results are not reported here in the order in which the questions were presented in the questionnaire but as they address the guiding questions supporting the research question.  
	The student results data are presented in greater detail in tables found in Appendix 4. 
	Questions regarding the participant's own experience with pain and suffering attributed to practice/performance were not asked until Questions 36-38, and questions regarding their experiences of physical injury attributed to practice/performance were not asked until Question 39.  However the findings are reported first in the chapter so that the guiding research questions may be answered in the order in which they were asked.
	When prevalence rates of several sub-groups are to be compared, since each sub-group forms a different percentage of the whole group, comparisons between groups based on whole group percentages become meaningless.  Therefore where comparisons of several sub-groups are made, the difference is calculated between expected PRMD prevalence rate (that group's percentage of the whole group of 160 students) and actual PRMD prevalence rate (that group's percentage of the injured group of 66 students). 
	Out of a reporting group of 160 respondents, 54 report suffering injury which they attribute to practice/performance (Questions 39 & 40).  Although not all who report injury due to practice also report injury due to performance, all who report performance injury also report practice injury.  Therefore both sets of results are combined here.  
	A further group of 12 participants report that they do not suffer injury due to practice/performance (Question 39), but report symptoms without considering them sufficiently severe to be reported as injuries (Q40). Their number is included in the PRMD indicator and therefore the total number of students identifying injuries due to practice/performance is 66/160, or 41.2%, rounded to 41%.  
	Where prevalence rates of only two sub-groups are compared, the difference is calculated between the expected PRMD prevalence rate in any population of jazz pianists (41%) and the actual PRMD prevalence rate reported by each sub-group.  
	4.1 Guiding Question 1: What are the key factors contributing to a breakdown in performers' health among jazz pianists?
	4.1.1 Questions 36-38    Pain, playing through pain, and PRMD
	Table A4.6.1.1 in Appendix 4 shows the extent to which students continue to play through pain.
	A majority of participants' responses (63.4%) show they do experience pain while engaged in music practice, pain they would attribute to that practice.  However only a minority (33.3%) report experiencing pain during music performance, the cause of which they are prepared to attribute to that performance.  Fewer participants continue to play through pain during practice (48.9%) than during performance (60.7%), a finding that is not surprising.  
	Of the 74 students playing through pain, 39/160 (52.7%) also report injury.  The injury rate for those continuing to play through pain is 11.7% higher than the expected PRMD level of 41%, while the injury rate of those who do not continue to play through pain (47.3%), is only 6.3% above the expected level, showing playing through pain could be a higher risk factor in PRMD.
	/
	These findings are consistent with various studies which have shown a correlation between playing through pain and PRMD (Ong, 1992; Ranelli, Straker, & Smith,2008; Sorgatz, 2002; White, 2003).  A statement by White (2003) points out what is commonly known but too seldom acknowledged that pain is the warning signal that the body is distressed, so to continue playing is counterproductive.
	Ong (1992) in his benchmark study on pianists found a correlation between playing through pain and PRMD.  Although Britsch (2005) discovered that very few of the students involved in her research project involving young musicians consider it necessary to play through pain, playing through pain was shown by Bragge, Bialocerkowski, and McKeeken (2006) to be a common tendency.  
	Their study revealed that most did so in order that those around them would not become aware of their pain, so they push through the pain to maintain their place and therefore remain employed, hence the term "culture of silence."  The group of students I surveyed would have similar concerns, not necessarily to hold their place in the musical workforce, although this would apply to some, but to remain in an extremely competitive course of study with high expectations on the part of students and teachers alike and with a very low acceptance rate compared to the large number of applicants.
	The questionnaire does not ask students about how comfortable they feel talking about PRMD issues with others, which might have afforded valuable data, although they are asked about discussing PRMD with teachers as one of the questions in the case study.  
	Many students report playing through low, medium and high pain levels for varying amounts of time.  Some report playing through low pain for 5-10 minutes at practice (27%), some to the session end (33.8%), and at performance some students will play for 10-30 minutes with low pain (4.9%), while the majority of students (87.1%) will play with low pain through to the end of the performance session.
	Fewer students continue to play whilst experiencing medium pain.  While 30.8% of students will continue to play for 3-5 minutes at practice in medium pain, 26.0% will continue to play whilst experiencing medium pain to the session end.  In performance 20.0% of students will play in medium pain for 10-30 minutes and 73.3% will continue to play with pain to the session end.
	In high pain, 57.5% of students will continue to play for 1-2 minutes during practice and 30.0% will continue to practise for 3-5 minutes through high pain.  In performance, eight students (17%) report continuing to perform through high pain for 10-30 minutes.  Of most concern are the 24 students (51.1%) who continue to perform to the end of the performance whilst suffering a high level of pain.
	Although few students accept the belief that it is necessary to play through pain, as indicated by Britsch (2005), clearly many do so.  It is very difficult to refuse to play through pain in performance, but playing through pain in practice involves more choice on the part of the individual.  In the field of PRMD research, both topics, pain and playing through pain and its consequences, and the tendency not to talk about pain among one's peers and teachers, are areas of ongoing concern for researchers and clinicians such as Bragge, Bialocerkowski, and McKeeken (2006) and Paull and Harrison (1999) and as expressed by Stouffville Musicians' Injuries Clinic (2008).
	4.1.2 Questions 39 & 40    Physical injury attributed to practice/performance as  the defining characteristic of PRMD
	Out of a reporting group of 160 respondents, 54 report suffering injury which they attribute to practice/performance.  Although not all who report injury due to practice also report injury due to performance, all who report performance injury also report practice injury.  Therefore both sets of results are presented together here.  
	A further group of 12 participants report that they do not suffer injury due to practice/performance, but report symptoms without considering them sufficiently severe to be reported as injuries.  Their number is included in the PRMD indicator and therefore the total number of students identifying injuries due to practice/performance is 66/160, or 41.2%, rounded to 41%.  
	It was decided to use symptoms of injury, chosen from a list of symptoms provided in Questions 39- 40 of the questionnaire to denote "physical injury attributed to practice/performance."  The symptoms provided in checkboxes include chronic pain, aching spasms, weakness, fatigue, tenderness, swelling, inflammation, soreness, tingling, tightness, stiffness, rigidity, numbness, and tremors.  "Physical injury" was accepted as the more cautious indicator of PRMD, rather than non-specific pain reported in Question 36-38.  It was asked whether symptoms were diagnosed by a health professional, alternative therapist or others, including self, but they were categorised as injuries regardless of the response to this question.  
	Although a higher number of participants 97/160 (63.4%) did report non-specific pain attributed to practice/performance at Questions 36-38, non-specific pain was not considered a reliable enough indicator of PRMD.  Since no measure of pain was established in the questionnaire the more identifiable factor of actual symptoms of physical injury was used as the PRMD indicator, since pain could be seen as a symptom of potential PRMD, rather than PRMD itself.  
	4.1.3 Questions 40-43   Symptoms and affected body parts reported by students  as indicators of PRMD
	4.1.3.1 Body parts ranked by students as affected by PRMD.
	Table A4.1.2 in Appendix 4 shows symptoms and affected body parts reported by students as indicators of PRMD.
	When examining the anatomical location of PRMD, findings differ between researchers.  For example, Williamon and Thompson (2006) find that keyboard players report most frequently PRMD injury in the following order: neck, shoulders, back, arms/elbows, wrists, fingers and hips/legs.  
	Bystrom and Kilbom (1990) identify the forearm as the site of potential problems.  However many writers anticipate wrist problems (Chong, Lynden, Harvey and Peebles, 1989; Chong & Chesky, 2001; Chung, Ryu, Ohnishi, Rowen, and Headrich, 1992) or hand problems (Amadio, 2004; Chong & Chesky, 2001; Edgell, 2003; Tubiana, 2003c).  Yet others have discovered less wrist injury than expected among keyboard players (Gohl, Clayton, Strickland, Bufford, Halle & Greathouse, 2006).
	Contrary to some Australian research (Edgell, 2003), it is not the hands, but the forearm which ranks first and the wrist ranks only sixth among the anatomical locations reported by students as being affected by PRMD.  The fingers (11%) are very low on the list of anatomical locations of injury reported by the students in the current study.  
	Below are my findings of six anatomical locations and their corresponding main symptoms as experienced by jazz pianists, ranked in order of prevalence.
	Note: Figures exceed 100% because many students report more than one symptom.
	1.  Forearm – cumulative % = 84.7%  Most suffered fatigue (20.2%)
	2.  Neck– cumulative % = 64.2%  Most suffered soreness (11.7%)
	3.  Shoulder – cumulative % = 44.0% Most suffered stiffness (8.9%)
	4.  Hand – cumulative % = 35.1%  Most suffered fatigue (8%)
	5.  Triceps – cumulative % =32.6%  Most suffered fatigue (7.5%)
	6.  Wrist  – cumulative % =30.7%  Most suffered chronic pain (7.5%)
	These results indicate that the primary anatomical locations of PRMD in jazz pianists differ from the general population of keyboard players as previously reported by Williamon and Thompson (2006, p. 417).  This is discussed on Page 22, this study.
	Student comments on PRMD symptoms (see Table A4.6.1 in Appendix 4.7) are as follows:
	I struggle to practice efficiently or effectively due to hand/wrist injuries in    both hands (S4, Table A4.6.1:A4.6.1.3).
	My practice schedule is seriously impaired by my wrist and hand problems    (S21, Table A4.6.1:A4.6.1.4). 
	Practice is hard as no treatment has been able to give me any real relief    from hand/wrist symptoms (S36, Table A4.6.1:A4.6.1.3)  
	I find it difficult to stick to a regular practice schedule because of swelling/    inflammation of hands/fingers (S53, Table A4.6.1:A4.6.1.3).
	There is no more I can do to ensure a more regular practice schedule due    to wrist/hand issues (S70, Table A4.6.1:A4.6.1.3).  
	I continue to suffer from hand and wrist and occasionally forearm  problems which impede practice (S101, Table A4.6.1:A4.6.1.4). 
	These comments on body part affected by PRMD rank second only to repertoire as the most common topic for students to raise when asked for further comment.  
	4.1.3.2  Symptoms of PRMD may vary with amount of time spent playing
	Some participants report that the interval between bouts of PRMD varies with the amount of time they spend playing.  Those in the sample who report varying bouts according to time spent playing (in respect to body part injured) are as follows: Wrist, 12.2%; Lower Back 9.8%; Middle Back 8.9%; Neck 9.8%; Forearm 6.1%; Shoulder 6.1.%; Hands 5.6%; Fingers 5.6%; and Other (foot) 0.9%.
	At least one student comment supports the relationship between playing time and PRMD:
	"(Injury occurs) Only after playing for a long time" (S43, Table A4.6.1: A4.6.1.3), a statement which resonates with other studies claiming this correlation.
	This student's comments support a relationship between playing time and PRMD as identified by Buckley & Manchester (2006), even though such a relationship was not found to be substantiated when assessing the experiences of the entire cohort in the current study.
	4.1.3.3 Symptoms of PRMD may be continuous
	Those reporting continuous experience of PRMD (in respect to body part injured) are as follows: Wrist, 2.3%; Middle Back 1.4%; Neck 1.9%; Forearm 2.3%; Shoulder 2.8%; Hands 3.7%; Fingers 3.7%; and Other (foot/ankle) 0.4%.
	One student comments on chronic pain related to the level of practice.  
	All injuries are chronic and completely related to level of practice.  If practice increases, so does intensity of injury.  All are manageable (S8, Table A4.6.1: A4.6.1.1)  
	These appear to be contradictory statements unless one considers that the student may mean the pain is always present but the severity increases with the level of practice:  whether frequency, duration, intensity or all three is not stated.  The comment that all are manageable may reflect a general attitude to PRMD among students that pain and injury is the result of overuse, and therefore considered manageable by the individual concerned or it could indicate that pain/injury can always be evoked after a certain threshold of time has been exceeded.
	4.1.3.4 Symptoms ranked by students as indicators of PRMD
	Below are the three highest ranked symptoms of PRMD experienced by jazz pianists and the corresponding anatomical locations where the symptoms mostly occur.
	Note: Statistical totals exceed 100% because many students report more than one symptom.
	1.  Fatigue– cumulative % = 60.9%  Mostly in the forearm (20.2%)
	2.  Soreness– cumulative % = 49.5%  Mostly in the forearm (16.8%)
	3.  Chronic Pain -cumulative % = 49.2% Mostly in the neck (8.0%)
	4.1.4 Questions 44 & 45   Level of disability reported by students as a result of  PRMD
	Table A4.1.4 in Appendix 4 shows the number of cases reported by participants as being disabling and their perceived level of disability as a result of PRMD.
	The student questionnaire includes four categories of disability: (1) Disabling - making it impossible to continue playing; (2) Severe - severely restricts the ability to play; (3) Moderate - moderately restricts the ability to play; and (4) Slight - slightly restricts the ability to play.  The table shows that of the 160 participants surveyed, five (3.1%) report disabling symptoms, 28 report severe symptoms, 62 have moderate symptoms and 190 report having slight symptoms.  As this question was asked with regard to the body part affected, students were able to report disability in more than one body part.  Therefore the results reflect the number of body parts rather than the number of students at each level of disability.  The five body parts involved at the highest level of disability are wrist, lower back, middle back, forearm, and fingers.
	Our findings are consistent with the findings of Dawson (2007), who found in his study that only four of a group of 178 musicians - 75% of whom played strings and keyboard - failed to return to their previous level of playing after suffering PRMD.  In the current research project, only five of the group of 160 report their injury as disabling to the extent of making it impossible to continue playing.  However this degree of suffering is obviously time-limited as the five participants who report their injury as disabling also report the length of time in days that they were disabled.  The minimum time period was six days and the maximum was 365 days.  This accords with the findings of Schuele and Lederman (2004), who state the following: "Overall, many of the medical problems encountered in instrumental musicians seem to have a good outcome and rarely lead to long-term disability with the exception of focal dystonia" (p. 123).
	4.2 Guiding Question 2: What is the prevalence of PRMD among jazz pianists?
	As reported above, the prevalence rate of PRMD among jazz pianists, according to our study is 66/160, or 41% (see page 71 of this study for a detailed explanation).  
	If I were to set expectations of PRMD according to past studies conducted on musicians, I would find a variety of findings about the prevalence of PRMD among musicians in general.  Some examples are: 10-20% among tertiary students (Fry, 1988); 19% among tertiary music students (Brandfonbrener,1990); 25.8% among tertiary music students (Shields & Dockrell, 2000); 30% among primary and secondary music students (Ranelli, Straker & Smith, 2008); 56% among professional musicians (James, 2000); and 76% among professional orchestra musicians (Fishbein, Middlestadt, Ottati, Straus, and Ellis, 1988).
	Our findings that 41% of jazz pianists experience PRMD remains a tentative figure as it could be over-reported, since many of the surveys completed were supervised during workshops, where it could be expected that those attending might have a specific interest, and were probably currently experiencing PRMD.  However the reverse could also be claimed, and the figure of 41% of jazz pianists suffering PRMD may be under-reported because students in timetabled classes could be unwilling to disclose their PRMD symptoms because of perceived risk factors, not to mention confounding variables which would have to be identified and taken into consideration.  
	It is not only difficult to predict the prevalence of PRMD among jazz pianists based on the findings of the studies involving musicians in general as demonstrated above, but also difficult when basing expectations on studies involving pianists as a group.  Some examples of studies involving pianists are as follows: 33% among keyboard players in general (Morse, Ro, Cherniack, & Pelletier, 2000); 52% among tertiary piano students (Ong, 1992); 77% among female Japanese classical pianists (Furuya, Nakahara, Aoki, & Kinoshita, 2006); and 93% among tertiary piano students (Blackie, Stone, & Tiernan, 1999).  Since very few studies have been conducted to determine the prevalence of PRMD among pianists as a whole, and none to discover the prevalence of PRMD, setting up a baseline for comparison by recourse to similar studies is not possible.  No similar studies have been conducted using a similar sample size, with similar demographics and similar style of survey-based self-reporting.  Therefore accurate speculation is not possible.
	Expectations of PRMD are also subject to recognised modifiers.  As a result since the prevalence rates for PRMD vary markedly within and between the groups of musicians studied, the claim that keyboard players experience more PRMD than other musicians (Barton et al., 2008) is difficult to sustain.  In fact, although Bard, Sylvestre and Dussault (1984), studying long-term pianists, identify "an occupational entity which might be described as pianists' osteoarthropathy" (p. 154), this physiological change in the pianist's hand does not seem to lead to arthritis, even in those with a pre-disposition to it (Smahel and Klimova, 2004).  This reported correlation between PRMD and constant use would also moderate expectations of some PRMDs among pianists.
	However the most relevant study to the current research was conducted by Chong and Chesky (2001) who studied 455 non-classical players, among whom were 27 jazz pianists.  Although theirs is a self-reported survey in response to an electronic questionnaire, solely answered on the Internet, a method proven flawed in the current study, nevertheless 22/27 (81.4%) jazz pianists reported experiencing PRMD.  This study is the closest available study to my study methodologically, although still vastly different in many ways, one being the electronic survey tool, and the second being the much smaller sample size.
	Without a more closely aligned point of comparison, Chong and Chesky's research nevertheless provides a study of PRMD prevalence among non-classical pianists, including jazz pianists as one of its components.  At least it gives some reason to expect a similarly elevated rate (81.4%) PRMD prevalence rate for jazz pianists in this study.  
	The impact on the body of a heavy attack, often used by jazz pianists, is taken up by Chung, Ryu, Ohnishi, Rowen, and Headrich (1992), who conducted a wrist motion analysis of pianists, noting that the wrist is the site of extreme flexion in some music requiring heavy attack, thereby contributing to the prevalence of PRMD among players such as jazz pianists whose level of attack can be consistently heavy.
	Examining the studies cited in order to predict the accuracy or otherwise of the PRMD prevalence level discovered in the current study make it difficult to decide whether the current study has uncovered a higher or lower prevalence rate than other studies as the points of comparison (sample size, sample demographics, research tools and methodology) are so diverse as to make comparisons extremely tenuous.  
	It is a matter of interest that in comparing the PRMD indicator between Australia and USA, the prevalence rate was lower (32.6%) among the participants in the current study in the USA than those in Australia (49.5%).
	It may be a contributing factor that many of the tertiary jazz music courses in USA have long established units dedicated to teaching prevention, diagnosis and treatment of PRMD.  Barton and Feinberg (2008) attest to the efficacy of such a course.
	4.2.1. Question 1  Student age and the prevalence of PRMD
	Table A4.2.1 in Appendix 4 compares student age with the prevalence of PRMD.
	Following the 1988 study of orchestra musicians by Fishbein et al., research by Wristen, on discussing studies by other writers (1995), observes a high level of PRMD among adolescents.  Cayea and Manchester (1998), Brandfonbrener (2009) and Kreutz et al. (2008) also show that PRMD is not confined to professional musicians, but that music students also suffer PRMD.  
	Discussion has ensued about whether PRMD is more prevalent among older or younger musicians.  Working with band members of varying ages, Rohwer (2008) reports a higher level of PRMD among older band members than those in the younger age group.  Caldron et al. (1986) in their study also show that experienced musicians report a higher level of PRMD than the inexperienced.
	However, Horvath's discussion of the literature (2003), as well as the studies of Britsch (2005) and Dawson (2006), all question the claim that younger people suffer PRMD at a lower rate than older people.  In addition, in their recent research in Australia, Ranelli, Straker and Smith (2008) surveyed primary and secondary aged children and young people and found a significant number of school music students (30%) experience PRMD, although younger students are less likely to report the disorder than older students.
	Brandt, 1993; Burkholder and Brandfonbrener (2004) enter the debate by declaring that youth is not a protective factor in PRMD, as more experienced players often pace their practice and performance more successfully than younger players.  Warrington, Winspur and Steinwede (2002) confirm from the hand therapy department of their London music clinic that there is a concerning prevalence of arm and hand pain in young musicians and music students, but not so much in the older age group.  Davies and Mangion (2002) find the same higher level of PRMD among musicians in the younger age group, but declare there is more prevalence of pain, but no greater degree of pain or severity of symptoms experienced by younger musicians.  
	Furuya, Nakahara, Aoki and Kinoshita (2006), bring a new perspective to the debate in finding that among a group of Japanese elite female pianists, PRMD is not more prevalent in either younger or older, but is simply different in type.  Furuya et al. claim that the younger student group displays fingers/hands followed by forearms/shoulders, whereas the older cohort reports neck/trunk followed by forearms and hands/fingers symptoms.  I have not explored a relationship between prevalence attributed to age and the type of symptom experienced in the current study; however, some age-related factors do emerge from the sample of tertiary jazz pianists in my study.
	Almost half the students I surveyed are in the 15-20 years age group (48.6%).  There is a gradual decline in numbers with each age group (21-25 = 23.9%; 26-30 = 16.9%;      31-35 = 2.1%), until there is a small surge in those over 35 years of age (8.5%), accounted for by the number of mature-aged and post graduate students in the group.
	The prevalence of PRMD peaks in the 21-25 years age group, where PRMD occurs at a rate 3.4% higher than expected, followed closely by the 26-30 years group, whose prevalence rate is 2.8% higher than expected.  All other groups are lower than expected with those over 35 reporting 4.5% below expectation of PRMD, followed by the 15-20 years age group, who report 1.6% below expectations and then the 31-35 years age group with a lower than expected PRMD prevalence rate of 0.6%.
	The prevalence of PRMD among older tertiary students accords with other research conducted among music tertiary students.  
	 /
	As explained previously, the expected PRMD level is gauged by calculating the age group's percentage of the sample (their expected PRMD prevalence level) and deducting the achieved PRMD level (their actual PRMD prevalence level).  The result shows the extent to which they are either above (a plus result) or below (a minus result) the expected PRMD prevalence level for that group.
	4.2.2. Question 2  Student gender and the prevalence of PRMD
	Table A4.2.2 in Appendix 4 shows student gender and the prevalence of PRMD.
	Within this group, males report PRMD at a much higher rate than females.  Males, who comprise 54.2% of the participant group, have a 50% prevalence rate of PRMD which is 9.0% above the expected level of 41%, while females, who comprise 45.8% of the participant group, have a prevalence rate of PRMD of 31.5%, a figure which is 9.5% below their expected level of PRMD.
	/
	This finding for tertiary jazz pianists is discordant with those who indicate a greater prevalence of PRMD among females (Arons, 2006; Brown, 2004; Burkenholder & Bronfenbrener, 2004; Chieboun & Berenson, 1989; Chong & Chesky, 2001; Deahl & Wristen, 2003; Lim & Altenmüller, 2003; Sakai, Liu, Su, Bishop & An, 2006; Wristen, 1995; Yoshimura, Paul, Aerts & Chesky, 2006).
	These results do not support the work of those who claim no gender differences in the prevalence of PRMD (Shields & Dockrell, 2000; Smahel & Klimova, 2004), since in our study it seems that female jazz pianists suffer less PRMD than males.
	If, as the literature suggests, it is possible that males suffer more injuries than they report (discussed by Wristen, 1995), this would only reduce the actual female prevalence rate further.  Since there is evidence in the literature supporting the theory that females experience more PRMD than males, I can only conclude that this is clearly not the case among the jazz pianists in our sample.  
	4.2.3 Question 3  Student hand Dominance and the prevalence of PRMD
	Table A4.2.3 in Appendix 4 shows student hand dominance and the prevalence of PRMD.
	Hand dominance of the participant group follows normal population levels, with 86.9% right dominant and 13.1% left dominant, whereas the prevalence of PRMD does not greatly differ between those who are right dominant (41%, as expected), and those who are left dominant (42.8% prevalence, 1.8% higher than expected) in our sample.  However left-dominant participants do suffer PRMD at a slightly higher level.  This is a different result from the findings of Ong (1992) and as reported on by Wristen, (1995), who suggest that the dominant hand may tend to succumb to PRMD more readily than the non-dominant hand.
	4.2.4 Questions 4 & 5  Student highest level of education and occupation and the  prevalence of PRMD
	4.2.4.1 Education level and PRMD.
	Table A4.2.4 in Appendix 4 shows student highest level of education and occupation and the prevalence of PRMD.
	/
	Most of the participants (88.7%) report either studying or holding a bachelor of music degree.  PRMD prevalence (41.5%) is higher than expected by 0.5% among this group. The rest of the group (11.3%) comprise post graduate students.  They report a PRMD rate which is lower than expectations by 2.1%.  Contrary to some claims (Caldron et al., 1986), and in accord with others (Brandt, 1993; Burkholder and Brandfonbrener, 2004; Warrington, Winspur & Stanwede, 2002) the data support a lower prevalence of PRMD among the more experienced students.  Our findings appear contrary to some of the age-related data and yet are internally consistent, as those in Bachelor programs would fit the age group most experiencing PRMD, those from 21-30 years.
	4.2.4.2 Occupation and PRMD
	When considering the occupation of those students also working as pianists, one third (34.4%) combine study with work as a professional musician.  These students have a lower than expected PRMD prevalence rate by 2.6%.  Only 6 out of the group (3.8%) also teach music.  Those who also teach music report a 0.7% higher than expected prevalence rate of PRMD.
	Figure 4.4 below shows the comparative prevalence of PRMD among those who report a secondary occupation as music teachers and those who are solely professional musicians.
	/
	Brandfonbrener, Amadio & Kalish (2004) advise researchers to be aware of second career choices when evaluating the cause of participant PRMD.  This may have to extend to previous career choices.  As one student comments: "My back and shoulder injury did not occur from playing music.  It occurred from having worked at Woolworths and the lower back has been injured most of my life" (S14, Table A4.6.1:A4.6.1.5).
	There is certainly scope for further research into secondary and past career choices as a result of these findings.
	4.2.5 Question 6  Student state of residence and the prevalence of PRMD
	Table A4.2.5 in Appendix 4 shows student state of residence and the prevalence of PRMD.
	The descriptive statistics on state of residence show there is a disproportionate number of student participants from Western Australia (27.5%) as this is the researcher's home state and participants could be more easily accessed.  Similarly, New York State (15%), which was the focal point of travel in USA, also provides a majority of the USA participants.  The participant sample is very small in some states and this would rule out further state-based analysis and negate relationship claims.  However it is notable that the PRMD level of participants in the three states with a sample size of 10 or more, namely Western Australia (47.7%), New South Wales (47.6%) and New York State (41.6%), all fall fairly close to the group norm of 41% prevalence of PRMD.  
	As shown in Figure 4.5 below, Western Australia reports 4.3% over the expected PRMD prevalence rate and New South Wales 2.5% over the expected PRMD prevalence rate, while at the other end of the spectrum, states reporting least prevalence are Texas at 3.1% below the expected prevalence rate and Pennsylvania, 2.5% below the expected prevalence rate. 
	Because of widely varying sample sizes of students' state of residence, no significance can be attached to a student's state of residence and PRMD prevalence.
	4.2.6 Question  7 Age of student first regular piano practice schedule and the  prevalence of  PRMD
	Table A4.2.6 in Appendix 4 shows the age of the students' first practice experience and the prevalence of PRMD.
	Student first practice experiences range from 4 to 14years, with the most common starting age being 6 years (22.5%).  
	No patterns emerge from the data.  Those who started practice at six years of age report a PRMD prevalence rate of 38.8%, which is lower than the expected level for their group.  This group has a 1.3% below the expected per capita prevalence level, and this is not the highest prevalence rate of the entire cohort as might be anticipated if starting age were a factor in PRMD.
	It is useful to report the highest and lowest prevalence figures simply to indicate the lack of a meaningful pattern.  Those in the group who started practising at the age of 10 years have a 4.4% higher than expected level of PRMD; those who started practising at the age of 7 years have a PRMD rate 3.4% higher than expected.  At the same time those who started practising at 8 years have a 4.8% lower than expected PRMD rate and those who started practising at age 4 have a 2.1% lower than expected rate of PRMD per capita.  It seems, when considering at what age to start a child in piano classes to avoid PRMD, it is apparently of no consequence, although those starting at the age of 10 years stand out as reporting the highest level of PRMD in later years according to the current study.
	It can be seen from Table A4.2.6 that in each age group, small sample sizes make it difficult to draw any conclusions with respect to a relationship between age of starting piano playing and PRMD.  Therefore my study accords with De Smet, Ghyselen, and Lysens (1998) who find that no such relationship exists.  However whether there is a connection between age of starting practice/performance and PRMD is not conclusive from the results of the current study.
	4.2.7 Question 8  Years of student engagement in a regular piano practice  schedule and the prevalence of PRMD
	Table A4.2.7 in Appendix 4 shows the years of student engagement in a regular practice schedule and the prevalence of PRMD.
	No patterns emerge from the data.  It can only be reported that for the highest and lowest figures, those engaged in a regular practice schedule for 22 years report a 3.1% higher than expected PRMD rate, and those engaged in a regular practice schedule for 10 years report a 3.0% higher than expected PRMD rate. At the same time those having a regular practice schedule for 15 years have a 4.0% lower PRMD rate than expected, while those with 21 years of practice schedule have 2.5% lower than expected rate of PRMD.  There is absolutely no connection between the years of a regular practice schedule and PRMD.
	Therefore no relationship between years of regular practice and PRMD prevalence can be established from our data.
	4.2.8 Question  9 Age of student first regular piano performance schedule and  the prevalence of PRMD
	Table A4.2.8 in Appendix 4 shows student age of students' first performance experience and the prevalence of PRMD.
	First performance age ranged from 3 to 24 years, with a most reported age of first performance of 8 years (13.1%).  The second most common first performance age was 14 years (12.5%).
	Once again, as shown in Table A4.2.8 in Appendix 4, individual group sample sizes make it difficult to draw any conclusions with respect to a relationship between age of first performance and PRMD.  Reporting on highest and lowest figures, the table indicates that the students starting performance at age 6 have the highest percentage of PRMD, reporting 5.5% above the expected level.  Those whose first performance was at 13 years of age report a 3.8% higher than expected level of PRMD.  These prevalence levels are so close considering the age variance, no relationship between years of regular performance schedule and PRMD prevalence can be established from our data.
	Similarly students starting performance at age 8 years have the lowest percentage of PRMD, reporting 7.0% below the expected level.  Those whose first performance was at 14 years of age report a 3.4% lower than expected level of PRMD.  Once again this shows a lower PRMD prevalence level for those beginning performance at a much younger age.
	Therefore no significant relationship between age of first performance and prevalence of PRMD can be concluded from this data. 
	4.2.9 Question 10  Years of student engagement in a regular performance  schedule and the prevalence of PRMD
	Table A4.2.9 in Appendix 4 shows years of student engagement in a regular piano performance schedule and the prevalence of PRMD.
	No patterns emerge from the data.  For example, those engaged in a regular performance schedule for 2 years report a 3.6% higher than expected PRMD rate, and those engaged in a regular performance schedule for 30 years report a 2.1% higher than expected PRMD rate.  Those engaged in a regular performance schedule for 4 years, 11years, and 25 years all have a 1.7% higher than expected PRMD level.
	At the same time those having a regular performance schedule for 8 years have a 3.8% lower PRMD rate than expected, while those with 9 years of performance schedule have 2.0% lower than expected rate of PRMD.  The remainder vary only slightly from their expected PRMD rate.
	Therefore there does not seem to be any relationship between years of regular performance and PRMD prevalence in our sample.
	4.2.10  Question 11  Student participation in aerobic exercise and the prevalence  of PRMD
	Table A4.2.10 in Appendix 4 shows student participation in aerobic exercise and the prevalence of PRMD.
	The question regarding aerobic exercise as a preventative for PRMD as suggested by Wristen (1996) and by Lewis (2007) and others, is shown both in the survey and the case study reports as a belief shared by many students and teachers.
	Aerobics is defined as "vigorous exercises designed to increase the body's oxygen intake and improve physical fitness".  Aerobic is defined as "of, or relating to, aerobics" (The Australian Oxford Dictionary, 1999, p.19).  It is generally considered that in order to increase oxygen intake, the exercise should be carried out at a level to significantly raise the participant's pulse rate.
	The term Cardio is used here by participants, as a short form for "cardio-vascular exercise," presumably to describe one, or a combination of, unspecified aerobic exercises.
	A high level of respondents regularly participate in physical aerobic exercise with 70.1% reporting regular participation, 16.2% reporting occasional participation and 13.6% who do not participate at all.  
	4.2.10.1 Type of aerobic exercise and PRMD
	Table A4.2.10 in Appendix 4 shows the type of exercise undertaken.
	Walking is the most reported type of exercise for students (23.1%), followed by gym attendance (18.8%) then running (15.1%).  The sample sizes for each individual activity allow for the data to be descriptive only.  It is observed that those walking for exercise experience PRMD at 6.9% higher than expected.  Also squash players have a 3.7% higher than expected level of PRMD, and those who run for exercise have a higher than expected PRMD rate of 2.2%.  Those who have the least expectation of suffering PRMD are those who participate in jogging (3.1% below expectation) and weight training to the extent of raising heart rate (3.0% below the expected level).  Strength training, on the other hand, may or may not raise the heart rate, depending on the participant.  No distinction between the two was made in the questionnaire.  All other types of aerobic exercise, except one, "loading equipment," which was excluded as an outlier, fall below the expected level of PRMD according to their whole group percentage level.  Overall, those who engage in aerobic exercise in our sample report a prevalence rate of PRMD below expected levels.
	4.2.10.2 Frequency and duration of aerobic exercise sessions in the group
	The spread of the reported responses indicate that 60.4% of participants exercise from 1 to 3 (Mean 2.7; SD 2.02) times per week with sessions lasting from 30mins to 1½ hours each.  Twenty six participants exercise for between 2 and 4 hours or more at each session. The 6 participants who exercise for 3 or more hours per session are presumed to be engaged in organised sporting matches or sessions.  The spread of results includes a large number (45.1%) who exercise less than 3 hours per week.  One participant reports exercising for 14 hours a week, and one exercises for 17 hours a week, thus skewing the results.  As outliers, these later scores were excluded from the statistical analysis. The resulting mean overall group exercise time was 3.77 (SD 2.47) hours per week.  
	/
	This exploratory data provide baseline information on the importance of aerobic exercise in the schedule of the jazz pianist and contribute valuable information for further research.
	4.3 Guiding Question 3: What are the frequency, duration and intensity of performance and practice sessions of jazz pianists and is there any correlation with PRMD? 
	4.3.1 Frequency and duration of practice and PRMD
	4.3.1.1  Question 12  How often, for how long each session does the student   practice
	Table A4.3.1.1 in Appendix 4 shows frequency and duration of student practice sessions as the student perceives regular and peak times.  
	Students report practising on an average of 6.08 times per week for an average of 2.70 hours per session, ranging from 2-24 hours per week, making an average of 15.99 hours in a regular, or normal week as perceived by the student as such.  In a peak week, however, students report practising on an average of 6.9 times per week for 3.19 hours per session, for a range of from 3-35 hours, thus practising an average of 22.8 hours in a peak week (as considered peak by the student). (See section 4.3.3 in this chapter for a data analysis report in respect to all keyboard activity and PRMD).
	4.3.1.2  Questions 13 & 14  Amount of student practice time the day before the   lesson and PRMD
	Table A4.3.1.2 in Appendix 4 shows the student reported hours of practice the day before their weekly lesson.
	This table shows that on the day before the student's lesson there is a significant increase on the average daily practice time. The reported mean is 3.61 hours (SD 1.40) compared to the average daily practice time of 2.28 hours.  The statistic is significant in showing that students tend to practice considerably longer the day before their weekly lesson, which could be a potential contributing factor to PRMD.
	4.3.1.3 Questions 16-21   Frequency and duration of practice/performance and  the prevalence of PRMD
	Table A4.3.1.3 in Appendix 4 shows the student frequency of practice/performance times per week and the prevalence of PRMD.
	To illustrate the lack of correlation between frequency and duration of practice time and PRMD in the current study, the highest and lowest group figures are reported here, more detail being displayed in Table A4.3.1.3 in Appendix 4.  Those with the lowest percentage level below expectations are those practising/ performing 21 hours a week, reporting 6.3% below expected PRMD levels (no PRMD experienced).  Although 18 hours is not the greatest number of hours of practice reported, students who practice/perform for 18 hours a week report a 4.7% higher than expected level of PRMD.  Those practising/ performing 17.5 hours per week have a PRMD level 3.3% below expectations.  Students who practise/perform for 12 hours per week report a PRMD level 4.2% higher than expected rate of PRMD.
	In accord with some writers (Aki and Yakut, 2003; De Smet, Ghyselen, & Lysens, 1998), and contrary to others (Furuya, Nakahara, Aoki, and Kinoshita, 2006; Buckley and Manchester, 2006), I have not been able to establish a relationship between frequency and duration of practice/performance and PRMD among jazz pianists.  Neither do I find that those who play more suffer less PRMD as claimed by Yoshimira et al. (2008).
	However at least one student comment would suggest a positive correlation exists.  The student states: "(Injury occurs) only after playing for long time" (S43, Table A4.6.1: A4.6.1.3).
	4.3.2 Question 25   Intensity of practice/performance and the prevalence of  PRMD
	4.3.2.1 Speed of practice/performance and PRMD
	Table A4.3.2.1 in Appendix 4 shows the percentage of student practice/performance time spent at high speed and the prevalence of PRMD.
	Those practising/performing for both 40% and 50% of the time at high speed each report 4.5% above the expected PRMD level.
	Those practising/performing at high speed for 30% of the time report at 7.6% lower than expected PRMD levels.  Those practising/performing at high speed for 25% of the time report PRMD at 8.2% higher than the expected level.  At the same time those practising/performing at high speed for both 10% and 5% of the time at high speed each report 2.7% lower than expected levels of PRMD.
	This would suggest there is no significant relationship between speed of playing and the prevalence of PRMD in our sample.
	4.3.2.2 Volume of practice/performance and the prevalence of PRMD
	Table A4.3.2.2 in Appendix 4 shows the percentage of student practice/performance time spent at high volume and the prevalence of PRMD.
	Those practising/performing at high volume for 50% of the time report PRMD at 5.2% higher than the expected level.  Those practising/performing for 33% of the time at high volume report 3.2% above the expected PRMD level.  Those practising/performing for 20% of the time at high volume report 2.7% lower than expected levels of PRMD.  At the same time those practising/performing at high volume for 10% of the time report 4.6% lower than expected PRMD levels.  
	This would suggest there is no significant relationship between volume of playing by jazz pianists and their prevalence of PRMD.
	4.3.2.3 Attack in practice/performance and the prevalence PRMD
	Table A4.3.2.3 in Appendix 4 shows the percentage of student practice/performance time spent with a heavy keyboard attack and the prevalence of PRMD.
	Those practising/performing for 50% of the time with a heavy attack report 3.9% above the expected PRMD level, while those practising/performing with heavy attack for 33% of the time report PRMD at a 4.7% higher than expected level.  Those practising/performing for 30% of the time at heavy attack report 2.6% lower than the expected level of PRMD.  At the same time those practising/performing with heavy attack for 20% of the time report at 6.9% lower than expected PRMD level.  
	As I have shown with speed and volume as potential PRMD factors, these results seems to indicate that there is no significant relationship between heavy attack of playing and the prevalence of PRMD.  
	Therefore, in agreement with De Smet, Ghyselen, and Lysens (1998), and contrary to the findings of Furuya, Nakahara, Aoki, and Kinoshita (2006), I have found no relationship between intensity of practice/performance and PRMD.  This does not mean that no relationship exists.  Since there is no clear empirical measurement of what each level of speed, volume and attack comprises, the data collected relies on each participant's perception.  In addition, asking participants to estimate percentage of time spent at each level, invites inaccuracy.  The challenge for future research will be to overcome these methodological difficulties.
	4.3.2.4 Percentage of practice/performance time spent at each level of intensity  and PRMD
	Table A4.3.2.4 in Appendix 4 shows the mean percentage of student practice/ performance time spent at each level of intensity.
	The profile of the jazz piano student shows that students across the cohort spend 42.1% of their practice/performance time at medium speed, 48.4% at medium volume, and 46.1% at medium attack.
	Our data do not accord with others in the literature who claim a link between intensity of playing and prevalence of PRMD (Harding, Brandt, and Hillberry,1989; Ong,1992).  
	Student comments about intensity of practice follow:
	Sometimes with performance, the gigs are all in a row, i.e. weekend and so the intensity of performance aspects are magnified (S9, Table A4.6.1: A4.6.1.2).
	Practice for performance and performance volume and attack vary (S43, Table A4.6.1: A4.6.1.2).
	The students offering comment on this aspect of their practice bring out the relevant point that there is no clear pattern to the rate of their practice/performance.  In fact average statistics in this respect are possibly meaningless.  However future research by others giving closer attention to individual cases would be of benefit to the jazz studies sector.
	4.3.3 Questions 22 & 23  Total keyboard use (including computer and midi   keyboard) and the prevalence PRMD
	Table A4.3.3.1 in Appendix 4 shows all keyboard use (including computer and midi keyboard) and the prevalence of PRMD.
	Those using a keyboard for 29.5 hours per week report the highest percentage above PRMD expectation level at 3.1% followed by those spending 29 hours per week in keyboard use who report a 3.0% higher than expected rate of PRMD.
	Those with the greatest percentage of PRMD below expectations were those using keyboards for both 38 hours a week and for 55.5 hours a week (each 2.5% below the expected level).
	Therefore our data do not support a relationship between the individually stated total hours of keyboard use (either normal or peak) and PRMD.
	4.3.4 Questions 24-28  Repertoire as it affects intensity of practice and the  prevalence of PRMD.
	Table A4.3.4 in Appendix 4 shows repertoire practised and performed by category.
	The repertoire reported by students is consistent across the cohort.  No excessive study of pieces requiring high speed, high volume and heavy attack is evident.  The most practised/performed pieces are other than the nominated repertoire, such as soft rock and blues (mean 2.91; SD 2.91).  These are followed by the set work of ballads (1.71; SD 1.03), then free improvisation (1.66; SD 1.41).  The least studied pieces are very fast swing (1.11; SD 0.32) followed by the samba (1.14; SD 0.39).
	No further analysis was possible to discover a potential relationship between difficulty of repertoire and the number of specific types of pieces in core repertoire which could present an injury risk, though this may be a relevant future undertaking as suggested by student comment below:
	My work is currently in soul/funk with heavy playing including glissandos and strobes (S8, Table A4.6.1: A4.6.1.1).
	Unfortunately most of the music I play demands a heavy touch, I am regularly straining/fatiguing my hands.  Still, I monitor the level of fatigue and reduce my practice when necessary (S 19, Table A4.6.1: A4.6.1.4).
	Heavy playing (occurs), due to repertoire demands of the genre I am currently playing in (S26, Table A4.6.1: A4.6.1.1).
	Heavy attack is because of the emphasis on soul/funk numbers currently in my repertoire (S38, Table A4.6.1: A4.6.1.1).  
	Currently playing more soul/funk and glissandos/strobes than usual due to performance schedule (S57, Table A4.6.1: A4.6.1.1).  
	A lot of heavy attack and playing due to funk and soul emphasis (S92, Table A4.6.1: 4.A4.6.1.1).
	These responses carry added significance in that, as Merriam (1988) proposes, these are the issues with which the participants are most concerned.  In the current study, the topic of repertoire was raised more than any other issue in student comments.  This may show cause for teachers to examine the appropriateness of set repertoire or to monitor students in their free selection of repertoire.
	However, it is proposed that since the predominant style for jazz pianists is improvisation, the choice of repertoire is only a small factor as each individual has the power to choose the density of notes, duration, volume, speed and attack of improvised passages in their practice/performance schedule.  Further research may lead to guidance in this area.
	4.3.5 Question 29  Away-from-the-keyboard practice and the prevalence of  PRMD.
	Table A4.3.5 in Appendix 4 shows away-from-the-keyboard practice and the prevalence of PRMD.
	The four kinds of away-from-the-piano activities nominated in the questionnaire and the percentage of practice time spent in each activity are as follows:
	1. Exploring melodic, harmonic, and other alternatives - 80.4% of students report spending 10% or less of practice time in this activity. 
	2. Analysis of origins, comparisons and relevant literature - 66.5% of students report spending 10% or less of practice time in this activity. 
	3. Reflecting on mood created with your interpretation/improvisations - 89% of students report spending 10% or less of practice time in this activity. 
	4. Other ways to approach music including problem solving - 84.6% of students report spending 10% or less of practice time in this activity, with 41.6% reporting using this strategy only 5% of time.
	Those participating in away-from-the-keyboard activity for 10% of their practice time report PRMD at a 3% higher than expected level.  Those participating in away-from-the-keyboard activity for 5% of their practice time report PRMD at 2.7% higher than the expected level.
	Those participating in away-from-the-keyboard activity for 15% of their practice time report PRMD at 0.6% lower than the expected level.  Those not participating in any away-from-the-keyboard activity report 0.4% below the expected PRMD level.
	Therefore, despite claims by Freymuth (1999) and Paull and Harrison (1998) who consider that away-from-the-keyboard practice is a preventative of PRMD, no relationship can be found between the level of these types of away-from-the-keyboard activity and the level of PRMD among the participants in the current study.
	4.3.6 Question 15  Student use of repetitive finger-strengthening exercises and the prevalence of PRMD
	Tables A4.3.6.1 and A4.3.6.2 in Appendix 4 show the student reported use of repetitive finger-strengthening exercises, the types of exercises used and the prevalence of PRMD.
	Less than half of participants (45.6%) report doing finger-strengthening exercises (RFSE), with scales, arpeggios and studies by Hanon commonly reported by 39.6% of the cohort as the most practised technical exercises.  Of those who engage in finger-strengthening exercises 65.7% also suffer PRMD.
	These statistics are significant in that, throughout the study, this RFSE variable reports the highest percentages above and the highest percentages below the expected PRMD level, considering all the variables in the study.  The data show that those who engage in repetitive finger-strengthening exercises report PRMD at 24.7% above the expected PRMD level, while those who do not participate in repetitive finger-strengthening exercises, report PRMD at 20.4% below the expected level.
	/
	The ranking for repetitive finger-strengthening exercises is as follows: (1) Hanon (15.2%); (2) Scales (14.1%); (3) Arpeggios (10.3%), and Chordal exercises (8.1%).
	/
	Chordal exercises show a larger than expected PRMD rate of 2.7%, Arpeggios report 1.7% above expected PRMD rate.
	Dohnanyi (7.5%), on the other hand, shows a 6.3% lower than expected PRMD rate, and Hanon shows a 2.0% lower than expected PRMD rate. 
	These data confirm the work of Wristen (1995), Yoshimura et al. (2008) and others who indicate repetitive finger-strengthening exercises are positively correlated with PRMD.  
	Since drawing inferences from the data is tenuous considering the small sample size of each reporting group, it is inconclusive whether Dohnanyi is preferably chosen when asking students to engage in repetitive finger-strengthening exercises or not, subject to further research.
	Student comments about the technical content of practice sessions include the following:
	Generally 40 min blocks i.e. first - technical & patterns - voicings/comping -pieces (S10, Table A4.6.1: A4.6.1.1).
	Begin with technical work.  Go on to play performance pieces which are needed for upcoming performances (S14, Table A4.6.1: A4.6.1.1).  
	Generally practice scales very rarely. Spend time focusing on improvising over songs and playing transcriptions (S17, Table A4.6.1: A4.6.1.1). 
	It would appear that the practising of repetitive finger-strengthening exercises and how to use them is a matter of personal choice and students and teachers need to be aware of the continuing debate over whether repetitive finger-strengthening exercises correlate highly with PRMD across the sector as ongoing research is undertaken to clarify this area of uncertainty.
	4.3.7 Questions 60-66 Warm-up/ Cool-down exercises at the piano and PRMD
	4.3.7.1 Warm-up exercises at the piano and the prevalence of PRMD
	Despite the fact that some writers express concern about the notion of some types of warm-up exercises at the piano (Hsu 1997; Wristen, 1995; 1998), other writers such as Norris (1989; 1993a), Paull & Harrison, (1999) and Pearson (2000) take the approach that warm-up and cool-down exercises at the piano ought to follow the same line as that adopted in sports medicine.  Yet Manchester (2008a) has reservations about the usefulness of aligning the "athletes of the small muscles" (Isacoff, 2007) with those athletes of the larger muscles.  The usefulness of warming up at or away from the piano, before playing is also challenged by De Smet, Ghyselen, and Lysens (1998) and more recently by Yoshimura et al. (2008) who claim that passive physical stretching exercises whether musical warm-up or physical stretching exercises, negatively affect strength and that it is general overall good health that may provide a certain amount of resilience to the damaging effects of PRMD.
	In the sample group of jazz pianists studied, few show concern with the continuing debate over this topic.  The majority of students (68.7%) engage in warm-up exercises at the piano prior to practice, while 68% claim to engage in warm-up exercises prior to each performance. 
	Students were further questioned about the length of warm-up and cool-down session, the type of piano exercises used, the types of activity they engage in away from the piano and the body part at which each activity is directed.  These results are tabulated in Tables A4.3.7.2 and A4.3.7.3 in Appendix 4.
	Table A4.3.7.1 in Appendix 4 shows student participation in warm-up exercises at the piano and prevalence of PRMD.
	A large percentage of students (42.5%) warm-up prior to practice/performance and experience no PRMD.  A smaller percentage (26.3%) warm-up and do experience PRMD.  Because 16.2% of students do not warm-up and do experience PRMD and 15% do not warm-up and do not experience PRMD, it is not possible to unreservedly claim a relationship between lack of warm-up and PRMD.  
	Yet the statistics show that the level of PRMD for those who tend to warm-up is 2.9% below the expected 41% population norm for PRMD, while the level of PRMD for those who do not warm-up is 7.0% above the population expectation.
	/ 
	These results would suggest that warm-up prior to practice/performance may help prevent PRMD in the participant group.
	4.3.7.2 Warm-up exercises at the piano, type, and time spent on each 
	Table A4.3.7.2 in Appendix 4 shows the time spent in exercises at the piano for warm-up and the type of exercise
	Scales are more often used for warm-up at the piano for both practice (65.6%) and for performance (45.6%), followed by Arpeggios for practice (38.7%) and Hanon for performance (23.7%).  Improvisation is the least used method for warm-up for both practice (6.9%) and performance (13.7%).  Warm-up is usually conducted for an average of 14 minutes per session.
	4.3.7.3 Warm-up exercises away from the piano for each body part
	Table A4.3.7.3 in Appendix 4 shows the time spent in exercises away from the piano for warm-up and for which body part.
	Warm-up exercises away from the piano are reported for both practice and performance.
	Students report that they use exercises for the fingers more than other body parts for both practice (23.7%) and for performance (33.7%).  Exercises for the hands rank second for both practice (20.6%) and for performance (31.8%), while exercises for the forearm, the most reported PRMD anatomical location, receive a very low level of focus for warm-up exercises for both practice (5.7%) and performance (5%).  
	4.3.7.4 Cool-down exercises at the piano and the prevalence of PRMD
	Fewer students (30%) engage in cool-down exercises at the piano after practice, than those who do not (70%).  Only 17.5% engage in cool-down activities after each performance.
	Table A4.3.7.4 in Appendix 4 shows student participation in cool-down exercises at the piano and the prevalence of PRMD
	However, the level of PRMD for those who tend to cool-down is 5.6% below the expected PRMD level, and the level of PRMD for those who do not cool-down is 2.75% above the population expectation.
	/
	A large percentage of students (19.4%) cool-down after practice/performance and experience no PRMD.  A smaller percentage (10.6%) cool-down and do experience PRMD.  Because 39.4% of students do not cool-down and do experience PRMD and 30.6% do not cool-down and do not experience PRMD, it is not possible to claim any relationship between cool-down after practice/performance and PRMD.  
	4.4 Guiding Question 4:  What are the expectations of jazz piano teachers  regarding the musical and technical development of jazz piano students as  they affect PRMD?
	4.4.1  Questions 30-35  Posture and PRMD
	When asked the percentage of time spent on posture correction during practice/ performance, students report that posture modification occurs more often during practice (82.7% of the time) than during performance (62.0% of the time).  
	Of the sample, 79.4% indicate that past teachers reminded them to correct posture, while 53.2% report that their current performer and teacher reminds them to correct posture and 68.1% of the sample group take independent measures to correct their posture.
	4.4.1.1 Posture correction and the prevalence of PRMD
	Table A4.4.1.1 in Appendix 4 shows the student report on posture correction and the prevalence of PRMD.
	Posture has long been considered a key component of a musician's education.  Studies have found students nominate posture as one of the main causes of PRMD (Williamon and Thompson, 2006; Kreutz, Ginsborg, and Williamon, 2008).
	In our study, 82.5% of students correct their posture during practice/performance.  Of these, 43.9% also report PRMD symptoms.  Of the 28.5% who do not correct their posture during practice/performance, only 28.5% report symptoms of PRMD. 
	/
	The overall PRMD level is 2.9% higher than expected for the group answering positively and 12.5% below the expected level for those answering negatively, which seems to indicate that posture correction during practice/performance is not advisable for the prevention of PRMD, but that, conversely, consciously correcting posture during practice/performance may correlate with the prevalence of PRMD.  
	4.4.1.2 Type of posture correction activity engaged in, its frequency and duration
	Table A4.4.1.2 in Appendix 4 shows the type of posture correction activity engaged in, its frequency and duration
	General exercise (39.9%) is the activity most frequently engaged in for the correction of posture.  Meditation and Chiropractic (13.1%) follow but are well behind general exercise.
	One student comments on the topic of posture correction:
	Performances that are longer than 2 hours often give me back pain due to sitting incorrectly in the same position for too long.  However when I sit correctly this is often uncomfortable due to the nature of the way I perform (S12, Table A4.6.1: A4.6.1.5).
	This statement with regard to posture may indicate there is a perceived conflict between health imperatives and performance habits.  Some strategies with regard to preventing PRMD may be problematic when the student attempts to implement them in a performance situation.  
	4.4.2 Question 67 & 68  External factors leading to the student increasing   frequency, duration and intensity of practice and risking PRMD.
	Table A4.4.2 in Appendix 4 shows student ranked reasons to increase frequency, duration and intensity of practice.
	Student mean ranking of the factors which may cause them to increase frequency, duration and intensity of practice are as follows:
	Time Pressure    2.8
	Workload     3.2
	Personal Perfectionism 3.5
	Peer Pressure    3.6
	Psychological Stress  4.1
	Teacher Pressure  4.2
	Job Insecurity    5.3
	In their study, Lassen, Mikkelson, Kryger, and Andersen (2005) find that female gender, Type A behaviour (previously described as behaviours exhibited by personality types who are consistently angry, competitive and impatient) and time pressure are correlated with PRMD.  The teacher may consider they are driving students, when in fact the students are driving themselves.  
	One student sums up the situation by saying:
	Personal perfectionism and peer pressure make me feel the need to be "good" quickly (S8, Table A4.6.1: A4.6.1.5).
	This may not apply to all students but when an individual is dedicated enough to music to pursue an elite level in a music course, intrinsic motivation must be very high.  Teacher pressure ranks almost last with students, who do not consider this a significant factor in their attempts to push harder.  The least significantly ranked motivator, job insecurity, is clearly not a consideration where most of the participants are music students.  This places teacher pressure effectively last in the ranking order.  
	4.5 Guiding Question 5: What do jazz piano teachers consider to be the  difficulties with respect to performers' health that a jazz piano student may  face when practising and performing jazz music?
	A subject with which teachers might be expected to be familiar and with which their guidance and cooperation may be sought by students is the area of choice of health professional if the problem of PRMD eventuates.
	4.5.1  Questions 46-59  Choice and efficacy of Health Professional, Alternative Therapist or physical awareness/conditioning, or self-medication in the Diagnosis and Treatment of PRMD 
	Consultation with health professionals for treatment of PRMD is reported by 75/160 (47%) students in our sample.  
	4.5.1.1  Choice and efficacy of Health Professionals and PRMD
	Table A4.5.1.1 in Appendix 4 shows the level of satisfaction with the treatment of PRMD by health professionals, whether satisfied, neutral or dissatisfied.
	Treatment of PRMD by medical practitioners has come a long way since Poore's (1887) research which studied 21 pianists, for whom the treatment of choice for symptoms similar to "writer's cramp" was prolonged rest.  Although there has been a great deal of progress in awareness of PRMD and specialists in the field are solving many problems of prevention, diagnosis and treatment, yet Bragge et al. (2006), writing almost 120 years later report: "Poor medical awareness of musicians' needs often result(s) in suboptimal management of PRMDs" (p. 71).  They maintain that more specialist clinics are needed with a focus on PRMD.  Similarly Hansen and Reed (2006) call for specialist doctors committed to the performing artist.  They state:
	A physician treating the performing artist must always keep in mind that in this unique patient population, their occupation is not only a means of earning a living, it is their passion...It is our responsibility to care for them in the most comprehensive and compassionate manner possible while informing them as honestly as possible about their treatment options (p. 801).
	In our study students were asked about their experience with various health professionals.  Discounting outliers, students express both highest and lowest satisfaction with physiotherapists (35.0% satisfied and 52.2% dissatisfied), followed by both the highest (26.1%) and the lowest (39.1%) level of satisfaction with General Practitioners.  Despite the general dissatisfaction expressed by the group, physiotherapy was still reported as providing the highest level of satisfaction with treatment.  Occupational Therapists and Acupuncturists both share a 20% satisfaction level in student experience.  The lowest level of satisfaction is with the Chiropractor, and the Surgeon/Specialist (0%).  No students report seeing a Psychologist/ Counsellor.
	When prompted to specify the reason for dissatisfaction with the diagnosis obtained, two students comment as follows:
	Because the problem still occurs (S4, Table A4.6.1: A4.6.1.6).
	Still eliminating how pain is derived (S10, Table A4.6.1: A4.6.1.6).
	Most of the diagnoses were made by a physiotherapist (69.4%) and diagnosed as: Musculo-skeletal 73.3%; Nerve entrapment 4.0%; and Overuse syndrome 22.7%.
	These findings, which suggest a general dissatisfaction with diagnosis and treatment of PRMD, support the writers who propose that non-specific terms are applied when the patient's description of their symptoms is vague and hence diagnoses are often unspecified and not fitted to a specific disorder (Brandfonbrener & Lederman, 2002; Wynn Parry, 2004).  This makes classification, and therefore treatment difficult.  Further case studies and medical research in the area, together with more specialised training are required to ensure better management of PRMD among all types of health professionals.  
	4.5.1.2 Choice and efficacy of Alternative Therapies and PRMD
	Table A4.5.1.2 in Appendix 4 shows the alternative therapies sought for PRMD including frequency, session length and duration over time, with level of perceived success of the therapy
	A number of participants (65%) report seeking treatment for PRMD through alternative therapies.  This statistic, when considering that 47% have reported consulting a health professional, (even taking into account that some students may have accessed many avenues of therapy), may contribute to the impression of students' under-reporting of PRMD experiences in responses to previous questions.  
	Distinct from aerobic exercise as reported on earlier in this chapter, one alternative therapy sought by the largest group of students (19), comprising 18.2% of the cohort, is general exercise.  This statistic includes two students who choose swimming as their form of general exercise.  
	Asked about the level of success of their chosen method of alternative therapy, 50% of students find general exercise very successful, while 63% find meditation very successful.  The highest level of satisfaction is with Alexander Technique (66% successful).
	One student offers the following comment on the Alexander Technique as an alternative therapy for the prevention/treatment of PRMD:
	I'm eternally grateful to the "conservatorium" 1985-88 (as a student) for providing a semester of one on one Alexander Technique sessions which I believe has enabled me to perform mostly pain free over the previous two decades.  I would love to see a similar initiative for all students to access currently (S9, Table A4.6.1: A4.6.1.7).  
	There seems to be some support for this type of preventative therapy (Raff, 1998; Rardin, 2007; Valentine, 2004; Williamon & Thompson, 2006).  
	4.5.1.3 Choice and efficacy of prescribed and self-prescribed medication and PRMD
	Table A4.5.1.3 in Appendix 4 presents self-medication and prescribed medication sought in the treatment of PRMD.  Frequency of treatments, session length and duration over time, and level of success of the therapy are also shown.
	These data were very difficult to report as most respondents gave only sketchy replies to this set of questions.  Where some substances are illegally consumed, the unwillingness to report is understandable.  However the following data are reported:  (a) alcohol use for PRMD reported by 18 students (11.2%); (b) tobacco use reported by 16 students (10%); (c) legal pharmaceutical use reported by 34 students (21.2%) and (d) illegal pharmaceutical use reported by 6 participants (3.7%).
	Student comments of the use of therapies to treat pain or injury follow:
	Painkillers before performances if pain unbearable - anti-inflammatories (S4, Table A4.6.1: A4.6.1.8) 
	4 times a year a course of anti-inflammatories for one week (S8, Table A4.6.1: A4.6.1.8)
	Approximately one third of those using each of these therapies (alcohol, tobacco, prescription and illegal drugs) find them to be very successful.  Only one student reports painkillers as being unsuccessful in their case.  
	4.6 Guiding Question 6:  To what extent do teachers address the issues of  performers' health in their teaching, especially as it relates to PRMD?
	Guiding Question 6 is not reported in the Student Survey Questionnaire in Chapter 4, but in the Teacher Survey Questionnaire responses in Chapter 5 as students were not asked about how teachers address PRMD in classes, but teachers were.
	4.7 Chapter 4 Summary
	In this chapter I have presented the results of the student survey about the main factors contributing to the breakdown in performers' health and the role of PRMD among jazz pianists.  These are summarised as follows:
	 there is a prevalence rate of 63% of pain and 41% of PRMD among jazz pianists and a correlation between continuing to play through pain and PRMD;
	 findings with respect to age, gender and occupation and PRMD, show a peak from ages 21 to 30 of PRMD prevalence, with firstly much older (35+years) and secondly younger (15-20 years) suffering less.  Postgraduates suffer less than bachelor students.  Females suffer less PRMD than males, and students who are also music teachers report PRMD at a higher rate than students who are not;
	 a tenuous relationship was discovered between hand dominance, with left hand dominant students suffering PRMD at a slightly higher rate than right hand dominant;
	 no relationships were found between PRMD and state of residence, age of first piano practice/performance experience and PRMD, or years engaged in a regular practice/performance schedule and PRMD;
	 those undertaking general exercise as a lifestyle choice report less PRMD than those who do not.  Most exercise by walking, attending the gym, or running.  Those who play squash, run, or walk suffer the most PRMD, while those who jog, attend the gym or do weight training suffer the least;
	 those who practise using repetitive finger-strengthening exercises have a much higher rate of PRMD than those who do not;
	 no relationships could be found between either frequency, duration, and intensity of practice and PRMD.  However students report a tendency to practise significantly longer the day before the weekly piano lesson.  No relationship could be found between all keyboard use including computers and PRMD;
	 difficulties attributed to highly intense repertoire are anecdotal only and based on student comments to open-ended general questions;
	 no correlation was found between away-from-the-keyboard practice and PRMD;
	 there is an inverse relationship between posture correction/modification during practice/performance and PRMD, finding that those who correct their posture during practice/performance report more PRMD than those who do not.  Students report general exercise as the most used form of posture correction;
	 the forearm (fatigue), neck (chronic pain) and shoulder (stiffness) rank highest as body parts mostly affected by PRMD.  Symptoms may vary with the amount of playing, while some are continuous.  Symptoms are mostly fatigue (forearm), soreness (forearm) and chronic pain (neck);
	 symptoms are often vague, unspecified and do not lead to a satisfactory diagnosis.  They do not tend to last over time (maximum 365 days) and are seldom disabling for long;
	 most students consult health professionals for treatment of PRMD, and most of these consult physiotherapists.  Satisfaction level is 69%;
	 some students seek alternative therapy for PRMD with general exercise being the most preferred option (18.2%), but with Alexander Technique providing the greatest satisfaction (66%).  Anti-inflammatories and painkillers head the list of preferred prescribed and self-prescribed therapies.  Some do use alcohol, tobacco, and a small number, marijuana to alleviate the symptoms of PRMD;
	 most students warm-up using scales and arpeggios for practice and scales and Hanon for performance.  Those who warm-up suffer less PRMD than those who do not.  Students using Dohnanyi suffer least PRMD and those using Hanon have a lower than expected rate of PRMD.  Few students cool-down after practice/performance and those who do cool-down suffer less PRMD than those who do not, although, because 39.4% of students do not cool-down and do experience PRMD and 30.6% do not cool-down and do not experience PRMD, it is not possible to claim any relationship between cool-down after practice/performance and PRMD;
	 despite interconnectedness of all upper body parts, the exercises used for away-from-the-piano activities mostly involve the fingers and hands, whereas it is the forearm which is mostly subject to PRMD; and
	 students rank time pressure, workload and personal perfectionism as reasons they extend their practice, and teacher pressure is ranked second last.  
	Chapter 5 reports on the Teacher Survey.
	CHAPTER 5
	RESULTS - TEACHER SURVEY
	5a Rationale for presentation of results of the teacher questionnaire 
	Surveys from 54 jazz piano teachers were analysed.  However not all respondents answered all the questions asked.  Extracts from the SPSS data analysis showing descriptives and frequencies follow.  
	5b Data Analysis - Teacher Survey 
	As in the student survey, it was the original intention to provide a more in-depth statistical analysis but the number of variables compared to the population sample would not allow a statistically supported claim to relationships between variables as too many confounding variables would preclude isolating the effect of any one variable.  Since the assumptions of ANOVA of homogeneity of variance and random sampling were not met, no inferential statistical analysis was possible.  The degree of spread of the responses did not indicate the usefulness of f-testing.  Since there is a very high risk of error of conducting multiple t-tests, especially with the number of variables involved, the research therefore remains descriptive of the accrued data, acceptable in an exploratory study which provides a baseline for further research.
	The results are reported here, not in the order in which the questions were presented as not all questions were considered relevant to answer the guiding questions supporting the research question.  Results are presented in order of response to the guiding research questions:
	5c  Teacher and student demographic information as reported by teachers
	5c (i) Teacher age
	21 – 25  n= 1    2.8% 
	26 – 30 n= 1    2.8%  
	31 – 35 n= 3    8.3% 
	Over 35 n=45  86.1%
	(No response  n=4)
	No age-based analysis is attempted because of the small numbers in the lower age groups.
	5c (ii) Teacher gender
	There is an uneven split of gender in the teacher group with more males than female participants.
	Males  66.7%
	Females 33.3%
	These figures of age and gender show an over-representation of males, mostly over 35, who make up the sample of tertiary trained jazz pianists.  These statistics are of interest as an indicator that perhaps longevity in the jazz piano sector may be the province of males who are prepared to teach at least part of the time. 
	5c (iii) Teacher reports student hand dominance
	Hand dominance also matches closely to the standard population with Right 88.9% and Left 12.1% 
	5c (iv) Teacher highest level of education
	Of the teachers surveyed, 46.2% have or are completing a Bachelor Degree, while 28.9% are completing or have completed a postgraduate degree. A large number of teachers (25%) report having other than university qualifications.
	There seems to be a trend away from teachers having no tertiary qualifications.  However in our group of teachers who are mainly over 35, this trend may not be expected to be apparent as yet.
	5c (v) Teacher occupation 
	Occupation –100.0% report as Professional Musicians, 100% report as Lecturer/Teacher.  Music Students total 14.8%. Some teachers answered as more than one of the above.
	5c (vi) Teacher state of residence 
	Table A5.1 in Appendix 6 shows the teacher state of residence.  The highest percentage reside in New South Wales (18.6%), then New York State (16.7%), followed by Victoria (14.95%).
	There is no over-representation of teachers resident in Western Australia, the researcher's home state, as there are fewer jazz piano teachers in Western Australia than in the two more highly populated states, New South Wales and Victoria.  The predominance of teachers from New York State is to be expected as it is the USA locality where I travelled most extensively to gather data for the surveys.
	5c (vii) Teacher reports students taught 
	The teachers collectively teach a total of 628 students.  These comprise 287 at Level 1 (beginner jazz pianist with no performance experience), 255 at Level 2 (intermediate jazz pianist with occasional performance schedule), and 86 at Level 3 (advanced jazz pianist with regular performance schedule).
	The number of piano students taught by each teacher range from 2-23 with a mean of 12 (SD 5.60).
	5.1 Guiding Question 1: What are the key factors contributing to a breakdown in performers' health among jazz pianists?
	5.1.1 Questions 28-32     Teacher expectation of student playing through pain 
	Table A5.1.1 in Appendix 5 shows the teacher expectation of students to continue to practice/perform through pain.
	A small number of teachers (6.9%) expect students to continue to practice even if experiencing pain.  A higher percentage, but still a minority (18.0%) expect students to continue performing even if experiencing pain.
	Only three teachers (5.5%) have an expectation for students to continue to practice through pain, and they expect students to continue for 1-2 minutes if experiencing a low level of pain whilst practising.
	In the performance situation, teacher expectation for students to perform through pain is slightly higher with two teachers (3.7%) expecting students to continue for 5 to 10 minutes in low or medium pain, one teacher (1.8%) expecting students to continue for 3-5 minutes in medium pain, and two teachers (3.6%) expecting students to continue in high pain, one for 3-5 minutes and one for 5-10 minutes.  One teacher (1.8%) expects students to continue in high pain until the end of the performance.
	A confounding factor may be whether the teacher asking students to practise through pain to the end of the performance is an exceptional case or whether this is an example often encountered in self-reporting surveys, where there are others who might share the expectation for students to play through high pain to the end of the performance, but who state otherwise.  As indicated in Chapter 4, many students report playing through pain until the end of the performance, so this issue invites further research.
	5.1.2 Questions 33-36     Teacher perception of type and ranking of PRMD  symptoms among students
	Table A5.1.2 shows teacher perception of the type of symptoms of PRMD in rank order.
	Teachers here express their experience with symptoms and rank them as follows:
	1.  Soreness   24.1% of teachers Mean ranking   1.8
	2.  Tenderness  14.8% of teachers Mean ranking   2.5
	3.  Fatigue    5.6% of teachers Mean ranking   3.5
	4.  Stiffness   14.8% of teachers Mean ranking   3.8
	These data will be subjected to triangulation in Chapter 7 as a means of comparison with student reports through survey and case study.
	5.1.3 Questions 37     Teacher perception and ranking of body part involved in  student PRMD
	Table A5.1.3 shows teacher perception of body parts involved in PRMD ranked according to their rate of occurrence.
	1.  Shoulder   16.6% of teachers Mean ranking   1.7
	2.  Wrist  25.9% of teachers Mean ranking   2.4
	3.  Neck  11.1% of teachers Mean ranking   2.7
	4.  Forearm   22.2% of teachers Mean ranking   3.6
	These data will be subject to triangulation in Chapter 7 as a means of comparison with student report through survey and case study.
	5.1.4 Question 38     Teacher perception of student level of disability attributed  to PRMD 
	Teacher reports on their students' level of disability are in Table A5.1.4 in Appendix 5.  
	Levels of disability are defined as follows:
	1 = Disabling (making it impossible to continue playing) 
	2/628 students (0.3%) reported by 2/54 (3.7%) of teachers.
	2 = Severe (severely restricted in time spent and type of playing)
	6/628 students (0.9%) reported by 6/54 (11.1%) of teachers.
	3. = Moderate (able to play as usual but with a great deal of discomfort)
	9/628 students (1.4%) reported by 9/54 (16.7%) of teachers.
	4. = Slight (able to play normally with occasional mild discomfort)
	13/628 students (2.0%) reported by 13/54 (24.1%) of teachers.
	Teachers were mostly unable to report the disability levels of students, nor the span of time over which those with severe problems were disabled.  This may reflect that teachers, on the whole, are not aware of the PRMD issues of their students. 
	5.2 Guiding Question 2: What is the prevalence of PRMD among jazz  pianists?
	5.2.1  Teacher perception of prevalence of student PRMD
	Teachers were asked to report on the prevalence of PRMD among their 628 students.  Only 11.1% of the teachers reported known cases.  These teachers reported that 34 (5.4%) of their students suffer pain and 17 (2.7%) suffer injury attributed to practice. while 24 (3.8%) suffer pain and 4 (0.6%) suffer injury attributed to performance.
	The apparent lack of teacher awareness of student PRMD levels supports Rogers (1999) observations, and is demonstrated here by the huge disparity between the actual level of student injury (41%) and teacher perception of the prevalence of student injury (2.7%).  
	5.3 Guiding Question 3: What are the frequency, duration and intensity of  performance and practice sessions of jazz pianists and is there any  correlation with PRMD?
	5.3.1 Questions 13-15    Teacher expectation of frequency and duration of student
	practice and performance
	Table A5.3.1 in Appendix 5 shows the percentage of students taught at Levels 1, 2 and 3, with mean practice/performance time expectations by teachers.
	Teacher expectations of each student level is as follows:
	Level 1 - Beginner jazz pianists with no performance experience comprising 48.9% of the students.  Mean expectation for practice is 5 days per week for 0.75 hours per day, totalling 3.75 hours per week.  No performance is expected at this stage.
	Level 2 - Intermediate jazz pianists with occasional performance schedule comprising 38.2% of the students.  Mean expectation for practice is 6 days per week for 1 hour per day, totalling 6 hours per week.  Two performance sessions of 2 hours each are expected.
	Level 3 - Advanced jazz pianists with a regular performance schedule comprising 12.9% of the students.  Mean expectation for practice is 6 days per week for 1.5 hours per day, totalling 9 hours per week.  Two performance sessions of 2.5 hours each are expected.
	One teacher addresses the difficulty of recommending a set duration and intensity of practice sessions as follows:
	I would recommend they practice at a speed with an attack appropriate to the material they are working on e.g. they might focus on ballads for a few weeks therefore spending the majority of time on slow tempos, light touch; but they may also practise putting double time lines over the slower pulse = high speed.  It's tough to think of making recommendations based on the above.  I know all my students' practice times are highly variable, depending on other assignments due, work commitments, family etc (T18, Table 5.1: 5.1.1).
	Teachers in the survey have been shown to adopt a responsible approach to guidance of students and offer sound advice with regard to frequency, duration and intensity of practice.  It is my opinion as past student, now teacher/performer, that the group have a realistic expectation of what students can do in practice/performance situations.  
	5.3.2 Questions 18-21     Teacher expectation of practice intensity 
	Table A5.3.2 in Appendix 5 shows teacher estimate of the mean percentage of practice time spent at each level of intensity by each level of student.
	Speed
	Teachers estimate that Level 1 students practice mostly at low speed (50.4% of the time), while Level 2 students practice mostly at medium speed (43.5% of the time).  Level 3 students are estimated to practice mostly at medium speed (40.7% of the time).
	Volume
	Teachers estimate that Level 1 students practice mostly at medium volume (48.5% of the time) and Level 2 students practice mostly at medium volume (36.1% of the time) while Level 3 students, surprisingly, are estimated to practice mostly at low volume (36.7% of the time).  
	This is possibly because by the time a student reaches level 3, they might be expected to reserve their higher volume work for performance. 
	The lesser volume reported at practice may be also due to the notion that the more experienced player can control the volume of the practice more effectively rather than "bash away" like a beginner. 
	Attack
	Teachers estimate that students in Levels 1, 2 and 3 all practice mostly at a medium level of attack - Level 1 students practice at a medium level of attack for 37.7% of the time, Level 2 for 40.4% of the time, and Level 3 for 41.1% of the time.
	One teacher comments on the content of the daily practice schedule:
	I suggest they break each daily practice into 3 sections. 1/basics (scales and voicings) 2/patterns (ii v I's etc) 3/repertoire.  Each day's session should be almost identical to the previous.  Daily repetition of the same material is best.  As items gain familiarity to mastery, they are replaced with new material within the categories (T2 (Q), Table 5.1: 5.1.1).
	Although teachers do not advise high levels of speed, volume or attack, as has been shown in the teacher survey with respect to frequency and duration of practice, this does not mean students always follow teachers' instructions.  What these statistics do indicate is that teachers' expectations regarding intensity of practice varied considerably?".
	5.3.3 Questions 16 & 17     Teacher expectation of repertoire in regard to practice  intensity
	Table A5.3.3 in Appendix 5 shows the mean and standard deviation of the various pieces in the student repertoire. 
	There is an even spread of pieces across the range of repertoire options, with the number of pieces increasing at the higher levels, but with no corresponding progressive increase of the more challenging pieces.  Students may be introduced to the high speed, heavy attack pieces too soon, which could be a factor contributing to PRMD.  This could be an area with which teachers might concern themselves more strategically.
	5.3.4 Question 22     Teacher expectation regarding away-from-the-keyboard  practice 
	Table A5.3.4 in Appendix 5 shows the expectations of teachers regarding student practice activities away-from-the-keyboard.
	When responding to questions about away-from-the-keyboard activities, an equal number of teachers (31.5%) report that they expect their students to spend 5% and 10% of their practice time respectively "exploring melodic, harmonic and other alternatives".  The second highest percentage of teachers (27.8%) report that they expect 20% of student practice time to be spent in this activity.  However there are 9.3% of teachers who report that they do not expect their students to spend any practice time at all exploring melodic, harmonic and other alternatives.
	For the away-from-the-piano activity "analysis of origins, comparisons and relevant literature," the highest amount of student practice time engaged in this activity is reported by 1.9% of teachers who expect students to engage in this activity for 100% of their practice time.  Obviously these teachers see analysis as an activity to be carried out concurrently with all practice.  The lowest expectation is from 40.7% of teachers who ask students to spend only 10% of their practice time in this activity.
	The highest expectation from 1.9% of teachers for the away-from-the-piano activity "reflecting on mood created with your interpretation/improvisations," is 100% of their students' practice time (obviously meant to be conducted simultaneously with at-the-keyboard practice), while 31.5% of teachers expect their students to engage in this activity for 3.7% of their practice time.  However 3.7% of teachers do not expect students spend to spend any of their practice time at all on this activity.
	The fourth away from piano activity, "Other ways to approach music including problem solving" was nominated by 9.3% of teachers who report expecting students to participate in this activity 50% of their practice time, while 29.6% of teachers expect their students to engage in this activity for 29.6% of their practice time.  However 13.0% of teachers do not expect students to spend any of their practice time at all on this activity.
	To paraphrase one teacher, in order to help prevent PRMD, teachers might use composition as the ideal way to learn to appreciate the purpose and technical aspects of music and should be incorporated from the first lesson (T53, Table 5.1: 5.1.5).
	5.3.5 Questions 49-55     Teacher expectation regarding warm-up and cool- down exercises
	5.3.5.1  Warm-up exercises at the piano, type of exercise and duration of each   session
	Table A5.3.5 1 in Appendix 5 shows the type of warm-up exercises used by students at the piano prior to practice/performance and the duration of each warm-up session.  Teachers were able to nominate more than one exercise so totals exceed 100%.
	All teachers (100%) report that they do advise students to warm-up prior to practice.  
	A majority of teachers (79.2%) expect students to warm-up before performance, largely using repetitive finger-strengthening exercises to do so.  The remainder (20.8%) do not currently expect their students to perform, due to unreadiness or unwillingness on the students' part to do so, so this question does not apply in their case.
	The majority of teachers (85.1%) expect scales to be used for warm-up prior to practice.  Arpeggios (77.7%) are the second exercise of choice, followed by repertoire and improvising (both 59.2%).  The average time spent in these activities is 5 minutes each per session.
	For warm-up exercises prior to performance teachers choose scales (57.3%), then repertoire (51.8%), followed by arpeggios (50%), also for an average of 5 minutes each exercise per session.
	The dialogue about the desirability of warm-up is not going to affect teacher decisions until the issue is resolved.  Currently all teachers surveyed still ask students to warm-up prior to practice/performance.  
	5.3.5.2 Warm-up exercises away from the piano, body part involved, and  duration of each session
	Table A5.3.5.2 in Appendix 5 shows the type of away-from-the-piano warm-up exercises recommended to students to be carried out prior to practice/performance and the duration of each warm-up session.  Teachers were able to nominate more than one exercise so totals exceed 100%.
	Nine of the reporting teachers (16.7%) advocate exercise for the forearm for an average of 2 minutes each, followed by the middle back and fingers (14.9% each), also for an average of 2 minutes each session.
	Interestingly, although teachers do not predict correctly that the forearm is the most likely site for PRMD among jazz pianists, where warm-up is concerned, they recommend exercises for the forearm as a first choice.
	5.3.5.3  Cool-down exercises at the piano, type of exercise involved and duration of  each session
	Table A5.3.5.3 in Appendix 5 shows the type of cool-down exercises used by students at the piano after practice/performance and the duration of each cool-down session.  Teachers were able to nominate more than one exercise so totals exceed 100%.
	Only 5.6% of teachers advise students to cool-down after practice and performance.  
	Scales, arpeggios, playing repertoire, and improvising are equally recommended by 7.5% of teachers for an average of 3 minutes after practice.
	Although only 3 teachers (5.6%) report recommending cool-down piano exercises at the keyboard after practice, 4 teachers (7.5%) nominate a preferred piano exercise or exercises when faced with the available options.
	It might be contended that the area of away-from-the-piano practice is possibly neglected by most teachers.  In any tertiary course, it may be beneficial to explore the potential for developing this area in the teaching process more widely.  Opening up the student to this new level of awareness of the music studied away from the piano could only be a positive advance in the teaching and learning process, as well as a potential preventative of PRMD.
	5.3.5.4  Cool-down exercises away from the piano, body part involved and duration  of each session
	Table A5.3.5.4 in Appendix 5 shows the body part involved in each cool-down exercise used by students away the piano after practice/performance and the duration of each cool-down session.  Teachers were able to nominate more than one exercise so totals exceed 100%.
	Exercises for wrist, middle back and lower back are equally recommended by 3.7% of teachers for an average of 2 minutes for cool-down after practice.
	The teachers surveyed do not recommend forearm exercises for cool-down as they do for warm-up.  This could indicate reporting error, where, when faced with multiple choice options, participants feel that the expected thing to do is to choose an answer.  This possible scenario fits with the teachers who, professing they do not advise cool-down, tick some of the boxes anyway.  This is one methodological fault of the self reported multiple choice questionnaire that has to be factored in when weighing up the validity of the data.
	5.3.5.5 Type of warm-up/cool-down exercises away from the piano, body part  involved and duration of each session and PRMD
	Table A5.3.5.5 in Appendix 5 shows the type of warm-up/cool-down exercises used by students away from the piano prior to/after each practice/performance and the duration of each warm-up/cool-down session.  Teachers were able to nominate more than one exercise so totals exceed 100%.
	Teachers report advising a variety of exercises for different body parts for warm-up before and cool-down after each practice/performance session.  Exercises most frequently nominated by teachers are: (i) the stretching motion for the middle back of reaching up high; (ii) gentle stretching for the hand; (iii) the circular motion or rotation of the shoulder; (iv) stretching to touch the toes for the lower back; (v) stretching the fingers; (vi) a side-to-side motion of the neck with no motion at chin level; (vii) stretching of the wrist; (viii) stretching in and out of the forearm and (ix) clench/release of the hand - all for 1 minute each session.
	5.4 Guiding Question 4:  What are the expectations of jazz piano teachers  regarding the musical and technical development of jazz piano students as  they affect PRMD?
	5.4.1 Question 66    Teacher knowledge of effects and prevention of PRMD
	Table A5.4.1 in Appendix 5 shows the self-reported knowledge levels of teachers with regard to teaching in the specific topics related to PRMD.
	Rogers (1999) points out the low level of awareness of PRMD among music teachers and the necessity for them to increase their level of awareness through further training with respect to piano-related injuries and to be in a position to propose interventions where piano students may exhibit predisposing factors to PRMD.  
	The list of topics compiled for the study covers the following: musculo-skeletal anatomy, anatomy of the upper body, physical exercises for the upper body to improve muscle tone, biomechanical function for piano players, ergonomics, ergonomic posture, dorsi deviation of the wrist, flexor deviation of the wrist, hyperextension of the fingers, hyper adduction of the fingers, cognitive rehearsal (visual imagery of playing through the music), mental performance preparation, developmental stages of pianistic growth, developmental stages of physical growth, and developmental stages of musical growth. 
	The mean percentage of teachers self-reporting as most knowledgeable (in the areas listed above) rank as follows: (1) mental performance preparation. (40.9%); (2) ergonomic posture (39.3%); and (3) biomechanical function for players (38.1%).  Percentages exceed 100% reflecting teacher response to more than one option.
	The mean percentage of teachers self-reporting as having a vague idea (in the areas listed above) rank as follows: (1) cognitive rehearsal i.e. visual imagery of playing through the music (62.8%); (2) physical exercises for the upper body to strengthen muscle tone (60.6%); (3a) hyper extension of the fingers; (52.4%); and (3b) hyper adduction of the fingers (52.4%).  Percentages exceed 100% reflecting teacher response to more than one option.
	The mean percentage of teachers self-reporting as having no knowledge at all (in the topic areas listed above) rank as follows: (1a) dorsi deviation of the wrist (42.4%); (1b) flexor deviation of the wrist (42.4%); (2) biomechanical function for piano players (31.8%); (3) musculo-skeletal anatomy (28.8%).  Percentages exceed 100% reflecting teacher response to more than one option.  Note: A similar number of teachers report knowing least and knowing most about biomechanical function for piano players.
	Areas of least knowledge (obtained from the combined percentages of the lowest in "knowledgeable" and the highest in both "vague idea" and "no knowledge at all") are as follows: (i) dorsi and flexor deviation of the wrist (15.2% knowledgeable, 84.8% vague or no idea); (ii) hyperextension and (iii) hyper adduction of the fingers (21.3% knowledgeable, 78.7% vague or no idea); followed by (iv) musculo-skeletal anatomy (22% knowledgeable, 78% vague or no idea).  These findings provide information for the content of any course which might be set up to inform teachers in the subject area of PRMD.
	For comparison purposes with the current study, Rardin (2007) also nominates required knowledge areas for teaching PRMD.  They are: (i) knowledge of risk factors; (ii) physical and musical warm-ups; (iii) frequent breaks; (iv) postural and spinal alignment; (v) economical movement; (vi) movement awareness; (vii) neutral joint positions; (viii) strong and flexible muscles; (ix) basic anatomy; (x) stretching; (xi) stress management; (xii) cognitive practice; and (xiii) kinaesthetic visualisation.  Our list differs, but follows the same general trend.  
	The importance of this data for the current study is to support the assertion that many, if not most, teachers have a low level of knowledge in many topics pertinent to the causes and prevention of PRMD.
	5.4.2 Question 67    Teacher willingness to gain knowledge to offer classes in   causes, effects and prevention of PRMD
	Wristen (1996; 1998) concludes that teachers have a responsibility to teach students self-awareness with regard to the risks of PRMD.  Dawson (2006) also emphasises the need for teachers to be willing to share with young musicians the potential risk of PRMD.
	Question 67 differs from Question 65 (se 5.6.2.2), in that Question 65 asks about willingness to teach more about PRMD in the future and Question 67 asks about teacher willingness to learn more in order to teach about PRMD.  When asked if reporting mostly "no idea at all," teachers would be willing to learn about these subjects in the future, 32/54 (59.2%) answered "yes," 9.8% answered "no," and there was no response from 31.0% of the teachers.  
	5.4.3 Questions 23-26    Teacher expectation of posture modification to prevent  PRMD
	Table A5.4.3 in Appendix 5 shows the range of posture modification strategies suggested by teachers to students.
	All teachers report teaching students to modify posture during practice/performance.  They expect students to modify their posture on the average during practice 74.3% of the time and during performance 50.3% of the time.  Of the reporting group, 61.1% of teachers report a practice of encouraging students to seek independent measures such as Yoga, Meditation, Alexander Technique, Pilates, Feldenkrais, General Exercise, or another specified type of activity to correct their posture.  A further 8.3% of teachers report that they occasionally advise students to take independent measures to correct their posture.  
	The data gathered here are reporting teacher expectations only and not teacher observations, as it would be only on rare occasions that teachers would see their students perform, and so would not be in a position to report on observations, but rather would report their own requirements, whether carried out or not.
	The most frequently advised posture modification strategies, each recommended by 12 teachers are as follows: (i) even body weight distribution, (ii) shoulders relaxed (and neck muscles), (iii) 'sit upright and relaxed', and (iv) 'refer to Alexander Technique.'  The next most advised strategy, recommended by 11 teachers is 'natural straight posture,' followed by 'straight back,' (recommended by 10 teachers).  
	Herbein (2007) has some advice for teachers concerning posture which involves removing the pejorative nature of comment and instead turning posture correction into a positive experience by speaking of "alignment" and "balance," emphasising a way of being, rather than a way of doing, so that posture modification becomes integral to the practice/performance process, inalienable, rather than an add-on.
	In view of the self-reported low level of knowledge of functional anatomy (see 5.4.1 and 5.4.2), teachers may not be in a position to advise on well aligned vs non-aligned posture without further training.
	5.4.4 Question 56     Teacher perception of external factors leading to the  student increasing  frequency, duration and intensity of practice and  risking PRMD.
	Table A5.4.4 in Appendix 5 shows teacher perception of reasons why students might increase the frequency, duration, and intensity of their practice.
	Teacher mean ranking of the factors which they expect would cause their students to increase frequency, duration and intensity of practice are as follows:
	Teacher Pressure  2.5
	Time Pressure    2.7
	Personal Perfectionism 2.7
	Peer Pressure    3.6
	Workload     4.2
	Psychological Stress  4.4
	Job Insecurity    5.0
	However it has been shown that students do not respond to external pressures according to teacher expectations (see Chapter 4: 4.4.2).  Students respond to (1) Time Pressure; (2) Workload; (3) Personal Perfectionism; (4) Peer Pressure; (5) Psychological Stress; (6) Teacher Pressure; and (7) Job Insecurity.  It is important that teachers understand the motivating factors to over-practice so they may be better equipped to advise and guide students in the prevention of PRMD.
	5.5 Guiding Question 5:  What do jazz piano teachers consider to be the  difficulties with respect to PRMD that a piano student may face when  practising and performing jazz music?
	5.5.1 Questions 70-72    Teacher awareness of and willingness to work with health q professionals to help in the prevention, diagnosis and treatment of PRMD.  
	Table A5.5.1 in Appendix 5 shows the number of instances in which the teacher has recommended the student seek a diagnosis by a health professional.  The unreliability of responses due to sample size and teachers' uncertainty precluded the assessment of the efficacy of health professionals.
	Therefore the claim by Bragge et al. (2006) that there is sub-optimal management of PRMD among health professionals remains untested in this part of the current study.
	Wristen (1996; 1998) points out how important it is that the principal-instrument teacher is willing to cooperate, not only in the prevention, but in the diagnosis and treatment of PRMD.
	Teachers who report cases of injury among their students were asked if they had recommended the student seek a diagnosis by a health professional. Of the responding numbers, 8/54, (14.8%) had done so. Of those whose students had been treated by a health professional, the teacher worked together with the health professional for diagnosis in 6/54 (11.1%) cases.  
	Of these health professional recommendations, 2 teachers recommended Physiotherapy and two recommended Cognitive Behaviour Therapy from a Psychologist/Counsellor.  Others included teacher referral each to a General Practitioner, Chiropractor, Occupational Therapist, and Acupuncturist.
	The data may be flawed in that the survey questionnaire made no clear requirement for what is considered to be "working together with a health professional."  This could comprise engaging in phone calls to discuss the case, including diagnostic and treatment options, or visits between surgery and studio to monitor progress or utilising some other method of communicating between student, teacher, and health professional.  However since such scenarios are not specified in the survey question, I am necessarily cautious in reporting this data. 
	5.5.2 Questions 46-48; 61 & 62    Teacher recommendations of alternative  therapies to prevent, diagnose and treat PRMD
	Table A5.5.2 in Appendix 5 shows the number of instances in which the teacher has recommended an alternative therapy to prevent, diagnose or treat PRMD.  The unreliability of responses due to sample size and teacher uncertainty precluded the assessment of the efficacy of alternative therapies.
	Teacher recommendations for alternative therapies to prevent and/or treat PRMD are ranked as follows: (1) general exercise as therapy - including swimming and walking (22.1%); (2a) Meditation (14.8%); (2b) Alexander Technique (14.8%); (3a) Pilates (7.4%); and (3b) the Taubman Method, which is not strictly a therapy but a technique of movement at the piano.
	The rationale for the inclusion of general exercise as an alternative therapy in the prevention and treatment of PRMD was addressed earlier in the study at 3.4.1.16 and is included in Appendix 2, section 2.8.  .  The high level of recommendation by teachers of general exercise affirms their confidence in this highly regarded preventative and treatment resource.
	5.6 Guiding Question 6: To what extent do teachers address the issues of  performers' health in their teaching, especially as it relates to PRMD?
	5.6.1 Questions 68; 69; 74-77; 79  Teacher responses regarding teaching  practices
	Table A5.6.1 in Appendix 5 shows teacher responses to various questions relating to their teaching practice.
	Almost all teachers (97.2%) report a willingness to change the specified fingering if it does not suit a student's hand.
	The studies by Donison (2000) and Norris (1993b) show how smaller hands require smaller keyboards for ergonomic and therefore OH&S reasons.  Teacher willingness to adapt the fingering for smaller hand size may also be considered an OH&S issue and as such takes on a new relevance.  It is encouraging to see this statistic (97.2%) as the most commonly practised teaching strategy among the teachers in the current study.  Teachers also report highly (95.8%) on taking steps to prepare students for the potentially negative physical and psychological effects of examinations, competitions, auditions and concerts.  Also reported at a high level (94.4%) is the use of teaching strategies/resources with students such as self-analysis, while 81.9% of teachers report a willingness to take into account the personal strengths and limitations of students when setting repertoire.
	Teachers show the following use of available strategies: (1) peer teaching (4.2% currently utilising); (2) video use (8.3% currently utilising); and (3) following a schedule of building up physical stamina over time to prepare students for demanding repertoire (48.6% currently utilising).
	One teacher comments on the gap between the ideal teaching goals and the reality of the day to day teaching experience, stating:
	The pressure of preparing students for assessment sometimes leads to neglect of the basics - time is spent on learning repertoire tunes rather than addressing foundational technical problems.  Students - young students - don't seem to take the issues seriously - they can't see down the track to being older and suffering the cumulative effects of bad use (T18, Table 5.1: 5.1.1).
	5.6.2 Question 64     Teacher teaches regarding PRMD
	5.6.2.1 Question 64   Teacher teaches the causes, effects and prevention of    PRMD
	Table A5.6.2 in Appendix 5 shows the number of teachers who offer classes in the causes, effects and prevention of injury related to musical practice and performance.
	Since the student has a high level of confidence in the principal-instrument teacher (Williamon & Thompson, 2006), and many students become teachers in time (Bennett, 2005), the role of the individual teacher to teach student self awareness regarding PRMD (Wristen 1996; 1998), takes on a new significance.
	A large majority of teachers - 47/54 (87.4%) - report that they tutor in matters pertaining to PRMD.  A small number 8/54 (12.6%) report that they do not.  
	5.6.2.2 Question 65    Teacher willingness to offer classes in the future in PRMD
	Teachers, when asked if they do not currently offer these subjects, are they be willing to offer these subjects in the future, 32/54 (59.2%) indicate that they are willing.  However 20.8% say they are not.  The remaining 20.0% of teachers offer no response.  
	There is some doubt about the accuracy of participant response in this question.  If 59.2% respond they are not currently teaching about PRMD, but are willing to do so in the future and 20.8% say they are not be prepared to teach about PRMD in the future, while 20% of participants offer no response, the combined statistics show either a misunderstanding of the question, or cast doubt on the previous claim that 87% of teachers are currently offering classes in PRMD.  These data are almost certainly flawed as social acceptability factors intrude.  Most dedicated teachers, wishing to portray themselves in the best light, would reject a negative response, considering they have failed in their duty to the student, and would lose the respect of their colleagues if they are not offering PRMD classes.
	Teacher willingness to teach about PRMD depends on their beliefs and attitudes about this phenomenon.  One teacher responds as follows:
	I have seen very few problems that don't point directly to technical flaws which are usually remedied in one session (T6 (Q), Table 5.1: 5.1.3).
	Clearly if PRMD is not a real problem, then for some teachers, teaching about it would constitute a waste of time.
	5.6.3 Question 73     Teacher currently discusses various topics related to    PRMD
	Table A5.6.3 in Appendix 5 shows the various topics teachers may be expected to discuss with their students in order to address the issues of PRMD and the tendency to incorporate these topics into their teaching program.
	Many researchers have written about the vital part teachers might play in encouraging students to discuss issues pertaining to PRMD (Bragge et al.; 2006; Britsch, 2005; Paull & Harrison, 2010; Rogers, 1999; Williamon & Thompson, 2006; Wristen 1996; 1998).
	The most often discussed topic reported by teachers is relaxation as a means of relieving stress (83.3%).  The second most discussed topic is the effect of body movement on tone quality (79.6%).  The third most discussed topic (62.9%) is the topic of self-awareness techniques for injury (knowing the potential and avoiding it). Fourth is the topic of balance to avoid injury due to poor posture (59.2%).
	One teacher outlines the kind of discussion that takes place (see Table 5.1) between teacher and student:
	I don't follow D. Taubman to the letter but her approach to 'coordinate technique' is invaluable.  Forearm rotation is fantastic but not for everything.  Flexible wrists and natural hand shape are the key (T6 (Q), Table 5.1: 5.1.2).
	Another teacher describes the kinds of issues discussed as follows:
	I do discuss this (PRMD) in lessons and demonstrate good and bad use, describe effects on musculature etc. and suggest constant monitoring and physical aspects of playing the instrument.  I stress the importance of positive thinking, compassionate attitude towards the self, stress the individuality of jazz expression along with the collective, non-competitive nature of the music. I recommend reading The Inner Game of Music and Effortless Mastery (T18, Table 5.1: 5.1.4).
	Apart from knowledge of PRMD, teachers need to be aware of the inherent differences between lecturing to students and actively listening and encouraging students to share their concerns and experiences regarding PRMD and other relevant issues.  
	5.6.4   Question 78     Teachers' primary goals of teaching
	The primary goals of teaching are reported by teachers as follows:
	 Effectiveness in achieving learning outcomes - 26/54 (48.1%)
	 Achieving a quality performance - 39/54 (72.2%) 
	 Other - a love of music 4/54 (7.4%)
	Totals exceed 100% as some teachers have chosen more than one goal.
	The aim of achieving a quality performance is an obvious and valid goal, providing the implication is not "at all costs."  Perhaps a more holistic goal might take into consideration the entire physical, emotional and psychological development of the student within a music teaching and learning framework.
	5.7   Questions 21; 63; 80      Teachers' comments additional to the Questionnaire 
	Few teachers offered comments at the points provided, however some typical comments follow in Table 5.1, categorised to follow themes relevant to the guiding questions.
	Table 5.1:  Themes arising from teacher further comments in response to the teacher questionnaire
	T18 The pressure of preparing students for assessment sometimes leads to neglect of the basics - time is spent on learning repertoire tunes rather than addressing foundational technical problems.  Students - young students - don't seem to take the issues seriously - they can't see down the track to being older and suffering the cumulative effects of bad use.
	5.1.1
	Teacher Demands
	Practice Duration
	Practice Frequency
	Practice Intensity
	Practice Breaks
	Practice Technical content
	T18 I would recommend they practise at a speed with an attack appropriate to the material they are working on e.g. they might focus on ballads for a few weeks therefore spending the majority of time on slow tempos, light touch; but they may also practise putting double time lines over the slower pulse = high speed.  It's tough to think of making recommendations based on the above.  I know all my students' practice times are highly variable, depending on other assignments due, work commitments, family etc.
	T2 (Q) I suggest they break each daily practice into 3 sections. 1/basics (scales and voicings) 2/patterns (ii v I's etc) 3/repertoire.  Each day's session should be almost identical to the previous.  Daily repetition of the same material is best.  As items gain familiarity to mastery, they are replaced with new material within the categories.
	T6(Q) I don't follow D. Taubman to the letter but her approach to 'coordinate technique' is invaluable.  Forearm rotation is fantastic but not for everything.  Flexible wrists and natural hand shape are the key.
	5.1.2.
	Pedagogy to prevent pain and injury
	T6 (Q) I have seen very few problems that don't point directly to technical flaws which are usually remedied in one session.
	5.1.3
	PRMD Cause
	T18 I do discuss this (PRMD) in lessons and demonstrate good and bad use, describe effects on musculature etc. and suggest constant monitoring and physical aspects of playing the instrument.  I stress the importance of positive thinking, compassionate attitude towards the self, stress the individuality of jazz expression along with the collective, non-competitive nature of the music. I recommend reading The Inner Game of Music and Effortless Mastery.
	5.1.4
	Discuss PRMD with Teacher
	T53 Wrote at length of the demise of the live music industry as we know it and a return to music purely as a hobby.  This teacher also indicated that composition is the ideal way to learn to appreciate the purpose and technical aspects of music and should be incorporated from the first lesson.
	5.1.5
	Beliefs and Attitudes to student pain and injury
	These comments by teachers have been incorporated at various points of this chapter and will form part of the triangulation of data in Chapter 7.
	5.8  Chapter 5 Summary
	Chapter 5 presented the results of the teacher survey and found the following results:
	 Teachers surveyed were mostly over 35 (86.1%) and mostly male (66.7%), possibly suggesting that males are over-represented in the jazz piano sector and longevity in the field is ensured by being prepared to teach, at least part time;
	 teachers of jazz piano have mostly bachelor or post graduate tertiary degrees, but 25% of the participants are not tertiary trained;
	 all participants are professional musicians and all list teacher/lecturer as their occupation;
	 most teachers in the survey come from New South Wales, then New York State, then Victoria;
	 teachers have an average of 12 students each;
	 teachers' expectations in respect to frequency, duration, and intensity of practice/performance varied considerably;
	 repertoire expectations may not be as balanced as they could be and teachers might make this an area to address.  At the same time issues of repertoire could become a topic of curriculum modification among tertiary music programs which prepare teachers for their role;
	 away-from-the-keyboard activities are often ignored with the one exception of "analysis of origins, comparisons and relevant literature."  More attention could be given to the area of student learning away from the piano;
	 posture is well monitored and from the teachers' responses a list of posture modification strategies was devised;
	 some teachers recommend playing through pain for a certain length of time in a certain situation, for example playing in high pain to the end of a performance.  It is anticipated that this advice may be given to students more frequently by more teachers, and not just by the solitary teacher reporting it, so that under-reporting due to the desire for social acceptability may be an issue in this question;
	 teacher estimation of prevalence of PRMD among students is extremely low (2.7%).  It is not difficult to see evidence of the existence of either an unwillingness to disclose on the part of students or a tendency towards denial of PRMD given the actual prevalence of 41% of injury and 63% of pain discovered in this study;
	 teacher-ranked symptoms and estimated anatomical location of those symptoms of PRMD among jazz pianists is quite accurate indicating some knowledge of the area, despite a low reporting of personal experience of student PRMD (89.9% of teachers claimed no personal knowledge of PRMD, either self or students);  
	 all teachers encourage warm-up using scales, arpeggios, repertoire and improvisation for practice.  They recommend scales, repertoire and arpeggios for performance, both for an average of 5 minutes per session;
	 away-from-the-piano exercise is advised for forearm, middle back and fingers, and once again teachers have provided a list of preferred away-from-the-piano activities which are a rich source of data for others to access and for further research into their efficacy;
	 cool-down at the piano is advised by few teachers and exercises for wrist, middle back and lower back for an average of 5 minutes per session are the ones recommended;
	 teachers rank the external factors which motivate students to over-exert themselves similarly to the way students rank them, but they are markedly different in one important factor.  Teachers place "Teacher Pressure" first and students place it next to last.  In this respect teachers demonstrate a misunderstanding of student motivation at tertiary level, a very important factor in the teaching/learning interaction.  This is another issue which needs to be addressed in teacher training music programs;
	 general exercise is recommended by 22.1% of teachers as a form of alternative therapy to help prevent PRMD;
	 most teachers claim they already teach PRMD prevention (87.4%). Of those who do not 59.2% express willingness to teach it in the future.  Considering there should be only 12.6% who do not currently teach this topic, the responses may not reflect the actual situation, and the statistic for a teaching rate of PRMD issues is possibly upwardly biased;
	 teachers report a willingness to adjust fingering to accommodate small hand size and this is a very positive result;
	 a very high percentage of teachers (95.8%) take steps to prepare students for the negative effects of exams, competitions, auditions, and concerts.  These are very immediate and visible elements in the teacher's daily life, and would be difficult to resist in comparison to the long term and less evident results of gaining knowledge and teaching about PRMD;
	 teachers report they are most knowledgeable in mental performance preparation, ergonomic posture and biomechanical function for players, but teacher knowledge is quite low in many areas such as dorsi and flexor deviation of the wrist, hyperextension and hyper adduction of the fingers, and musculo-skeletal anatomy.  These findings provide data to inform content of any course set up to assist teachers to learn more about the subject area of PRMD;
	 teachers do not find much use for modern technological approaches in their teaching (e.g. video use) but once again easing trainee music teachers into better use of technology in tertiary music teaching programs may be the way to encourage teachers to make better use of these technological resources; and
	 teacher goals, although admirable in wanting to achieve optimum performance level, might also incorporate the holistic development of the student in a musical framework.
	Case study results follow in Chapter 6.
	CHAPTER 6
	RESULTS - CASE STUDIES
	There were 6 case study participants, 3 teachers (two from Australia, one from the USA) and 3 students (2 from Australia and 1 from USA).  Table 6.1 displays the demographic data of the participants. 
	6a Case Study Demographics
	Table 6.1 Demographics of Case Study Participants
	Case 6 (T6)
	Case 5 (S5)
	Case 4 (T4)
	Case 3 (S3)
	Case 2 (T2)
	Case 1 (S1)
	Student
	Student
	Student
	Student
	Teacher
	Teacher
	Teacher
	Teacher
	35+
	31
	51
	estimate 35+
	60
	24
	Age
	15 pre-teaching
	11 pre- tertiary 
	18 pre- teaching
	7 pre-tertiary
	17 pre- teaching
	7 pre-tertiary
	Years of piano experi- ence
	7 post- tertiary
	7 post- tertiary
	35+ teaching
	14 post- tertiary
	25 teaching
	35 teaching
	Female
	Male
	Male
	Male
	Male
	Male
	Gender
	Right 95%
	Right 100%
	Right 92%
	Right 95%
	Right 100%
	Student Handed-ness
	Professional
	Professional 
	Professional 
	Professional 
	Professional 
	Professional 
	Occupa-tion
	Musician
	Musician
	Musician
	Musician
	Musician
	Musician
	Trinity College of London
	Masters
	Masters
	Bachelor of Music
	Diploma Technical & Further Education
	Masters
	Education Level
	ATCL
	Sydney, New South Wales
	Long Island New York State USA
	New York City
	Melbourne
	Western 
	Western 
	State of residence
	Victoria Australia
	Australia
	Australia
	Australia
	USA
	6b Data Analysis - Case Study
	The qualitative data collected in the Case Studies are analysed using the software QTR NVivo Version 8.  The data are coded under themes which reflect the questions to which participants responded.  NVivo also tracks the percentage of coverage of each theme.  Table A 6.2 in Appendix 6 shows these percentages.
	The coding and NVivo ordering of themes differs from the sequence in this chapter as themes and sub-themes have been re-ordered here to follow the structure which divides the chapter into six parts, in response to each of the six guiding research questions in turn.
	A cross-index to the verbatim material, as it was originally categorised and placed in order of questioning by NVivo, appears in Appendix 6. The original NVivo print out also appears in Appendix 6.  Transcripts of the Case Studies are to be found in Appendices -11a to11 f.
	Although teachers were asked to respond in terms of their students, their responses include a mixture of their own and their students' experiences.  Therefore the analysis of responses appears in chronological case order.  Students and teachers may be identified in more detail by referring to the transcripts as mentioned above, and by referring to the case study demographic Table 6.1.  Student and teacher responses are condensed in Table 6.2.
	6c Coded Themes
	6.1 Guiding Question 1 What are the key factors contributing to a breakdown in performers' health among jazz pianists?
	THEME 1: CONTRIBUTING FACTORS TO BREAKDOWN IN PERFORMERS' HEALTH AMONG JAZZ PIANISTS
	Sub themes
	6.1.1 Question 4a    Personal experience of pain and injury (see A6.14 Appendix 6)
	It is clear from the student responses that PRMD is the major factor leading to a breakdown in performance wellness.  Although all three students interviewed describe debilitating symptoms of PRMD, of the three teachers interviewed, only one reports experiencing PRMD personally and could only vaguely recall the number of students he had encountered, estimating less than 5 students who had been affected, despite his many years of teaching.  The other two teachers report no experience of PRMD at all, either for themselves or their students.  The assertion that musicians are experts at denial (Bronfenbrener, 2003) supports the concept that either PRMD is something teachers would rather not be associated with, and is mostly experienced by other teachers' students, or conversely that students would rather not divulge PRMD problems to teachers and therefore the "culture of silence" mentioned by Bragge et al. (2006) is supported.
	It seems the experiences of all three students interviewed, with respect to PRMD, follow a pattern which traces a frustrating experience of suffering PRMD symptoms, getting no answers from teachers, leading to further frustration in getting no help from the medical system and finally giving up to find their own solutions.  All three self-prescribed by cutting down the frequency, duration and intensity of practice, one also reducing time spent on the computer, one coped with PRMD by recourse to the Abby Whiteside strategies, and one found the best solution was an increased dependence on prayer.
	6.1.2 Question 4b    Pain and injury due to practice (see A6.15 Appendix 6)
	The responses to the question concerning pain and injury due to practice show that, at this point, it is as if pain and injury due to practice does not happen, despite the detailed descriptions of pain and injury which arise later in response to further questions.  This suggests that students and teachers alike are reluctant to discuss PRMD, or perhaps that the question was not clear.
	6.1.3 Question 4c    Pain and injury due to performance (see A6.16 Appendix 6)
	In response to this question, only one student suggests hypothetically that pain and injury due to performance might occur.  No teachers acknowledge the reality of pain and injury due to performance at this stage of the questioning.
	6.1.4 Question 4d    Body part of pain and injury (see A6.17 Appendix 6)
	When asked about the anatomical location of PRMD, responses include arms (mentioned by 3 respondents), back (mentioned by 3 respondents), wrists and hands (mentioned by 2 respondents), shoulders, forearm and neck.  If the arm and forearm are combined as the one site of PRMD, this is consistent with the results of the student survey, where the forearm is the most reported anatomical location of pain and injury.
	6.1.5 Question 8b    Student or teacher symptoms (see A6.23 Appendix 6)
	Only one student provides a graphic account of the symptoms he suffered.  He describes severe pain in the upper wrist, more towards the forearm, then goes on to say.
	It was mainly wrist pain and after I was playing for about an hour, you just felt really fatigued, your hand, suddenly you couldn't move it. You couldn't move your fingers, (they were) that weak. It was very tense and debilitating. It was just quite painful (S1, Table 6.2: 6.2.1.5).
	This student gives a clear description of why the wrist, hand and forearm are all mentioned with varying degrees of frequency.  The forearm is the primary location of the pain which then affects the hand.  This resonates with the student survey which nominated the forearm as the anatomical location most affected by PRMD.
	6.2   Guiding Question 2. What is the prevalence of PRMD among jazz pianists?
	THEME 2: PREVALENCE OF PRMD AMONG JAZZ PIANISTS
	Sub theme
	6.2.1   Question 6a PRMD prevalence (see A6.19 Appendix 6)
	Only one student acknowledges the prevalence of PRMD.  It may be significant that the student was being interviewed by the researcher, who was also his principal-study teacher and lecturer at the conservatorium at which he was a past student, and who was already familiar with the student's history of PRMD.  Two teachers deflected the question by describing their teaching methods which were intended to demonstrate either their preferred method for the prevention of PRMD or the non-existence of PRMD, depending on their belief system in this area.
	6.3 Guiding Question 3: What are the frequency, duration and intensity of performance and practice sessions of jazz pianists and is there any correlation with PRMD? 
	THEME 3: FREQUENCY, DURATION AND INTENSITY OF PERFORMANCE AND PRACTICE SESSIONS OF JAZZ PIANISTS AND THEIR CORRELATION WITH PRMD
	Sub-themes:
	6.3.1 Question 1a    Teacher Demands (see A6.1 Appendix 6)
	It seems that teacher demands are not, in my view as a past student and current performer and teacher, unreasonable, and students take responsibility for their own practice levels.
	6.3.2 Question 1b    Practice Duration (see A6.2 Appendix 6)
	Practice levels for students are reported as one hour daily for one, three hours for another, and one student mainly composes and writes music, so he goes on practice binges, which he calls "rolls," and gets up to 7 hours a day at these times.  This is borne out by the practice times reported by surveyed students which were wide ranging.  Teacher recommendations for practice time are: (1) 2-3 hours daily; (2) as much as possible; and (3) no specified time.
	6.3.3 Question 1c    Practice Frequency (see A6.3 Appendix 6)
	There is little variation in practice frequency, with two stated times ranging from 5-6 days (1 respondent) and 7 days per week (3 out of the other 3 respondents).
	6.3.4 Question 1d    Practice Intensity (see A6.4 Appendix 6)
	The respondents answers range from one who practises at mainly high intensity, through one who practises at both ends of the spectrum of intensity to three out of the other three students who practise, or teachers who recommend students should practise at low intensity.  Once again there is a variety of practice intensity reported, with a surprising tendency to mainly practise at low intensity.
	6.3.5 Question 1e    Practice Breaks (see A6.5 Appendix 6) Case S1:
	Responses to the question on practice breaks were variable as follows: (1) taking no breaks; (2) engaging with the music and you won't need breaks; (3) letting your body tell you when you are uncomfortable; (4) taking a 5 minute break during the practice session; and (5) taking 5-6 minute breaks every 45 minutes.  Further research is needed to find the optimum duration and frequency of breaks as a useful guide to teachers.
	6.3.6 Question 2a    Practice Technical content (see A6.6 Appendix 6)
	There is not a clear path of development mapped out in the technical content of practice sessions and each approach is unique to the particular teacher or student concerned.  This may be the optimum approach to setting up the technical content of practice sessions, but further structure may be required as a further guide to teachers.  This would be a challenging area for future research.  Also more research needs to be carried out on the effectiveness of teaching and learning methods of improvisation so students can practise with the optimum degree of efficiency.
	6.3.7 Question 2b    Practice Warm-up (see A6.7 Appendix 6)
	Among the responses as to whether warm-up prior to practice is useful or not, the group is fairly evenly divided between the negatives and the positives.  Two (one student and one teacher), do not warm-up and do not feel the need to do so.  One student does not warm-up and thinks it may be better if he did.  Two teachers suggest there is much more to warm-up than simply the bio-mechanical, with mind-warming exercise required also.  The final student values warm-up and has a clear concept and can describe the technical content he consistently uses.
	6.3.8 Question 2c    Practice Cool-down (see A6.8 Appendix 6)
	Cooling down after practice is summarily dismissed as a preferred option by all 6 case study participants.
	6.3.9 Question 3b    Performance Duration (see A6.9 Appendix 6)
	The question of duration of performance sets and set breaks is fairly consistent.  Sets are reported as lasting either 45 minutes, 1 hour, or 2 hours.  Breaks vary between 15-20 minutes and 30 minutes.  This is not legislated OH&S practice but is commonly understood among jazz musicians and observed by all reputable jazz venues in line with legislated employee breaks in Western Australia, at least, but agreed to by all Case Study participants.
	6.3.10 Question 3a    Performance Frequency (see A6.10 Appendix 6)
	There are a variety of responses to the question of how frequently jazz pianists perform, ranging from 3 students having no regular schedule of gigs, to 2 students who are doing 2 gigs a week (2 respondents), one doing 3-4 a week and those who manage to fit in from 4-5 and up to 8 gigs a week.  The students who manage the greater amount of gigs per week are often doing commercial music gigs as well as jazz, a different genre with a different, though related, set of performance conditions.  Any data collected from participants engaged to a large degree in commercial music would no doubt skew the results of PRMD prevalence among jazz pianists.
	6.3.11 Question 3c    Performance Intensity (see A6.11 Appendix 6)
	There is a general consensus from the group that the risk of PRMD is greater during performance than practice, with one teacher reporting having no knowledge of how students conduct themselves at gigs, therefore no opinion on the area of greater risk.  Four out of the other six consider the urge to risk PRMD is greater in performance, since the response to "being in the moment" leads to intensity of playing, while the adrenaline rush masks the PRMD early warning signs.  However this is modified by one participant who suggests playing time is limited for each instrumentalist in gigs and therefore the risk of PRMD during gigs is lower.
	6.3.12 Question 3d    Performance Warm-up (see A6.12 Appendix 6)
	Four out of the six respondents go through a modified warm-up process ranging from flat table finger exercises to get the fingers moving, to unstructured exercises or improvisation at the piano at the sound check.  One teacher describes her favourite method, the innovative "jazz dance, designed to relieve tension and induce relaxation " as follows:
	I am fortunate enough to have the benefit of taking different sorts of classes...A lovely mixture, a lovely variety of musical work and genres I am involved with and I apply the same principle...to all of these students.  There's even a particular...I loosely call it the "jazz dance" and it is something I introduce to everyone and it basically a thing that involves warming the whole body and it's fun to do and it really does work and it's one of the best ways of getting rid of tension that I've ever heard of and I've had enough feedback over the years to convince me that yes it really does work.  And it's something I encourage them to do when they are going to go into perform or to an exam.  It just helps to get rid of tension. Tension is one of the biggest hurdles I think that can interfere with a person's performance (A6.12\Internals Case Study T6; T6, Table 6.2.4: 6.2.4.5).
	Carried out from a seated position, it may be difficult to encourage students and teachers to engage in this useful technique because of the potential of embarrassment caused in a public display.  It is suggested there needs to be a degree of privacy before this strategy can be implemented, a rare commodity in public performance venues.
	6.3.13 Question 3e    Performance Cool-down (see A6.13 Appendix 6)
	Cool-down after performance is clearly not a recommended or practised technique by any of the group, whether students or teachers.
	The theme regarding the frequency, duration and intensity of practice as it relates to PRMD has referred to the demands the teacher places on the students and other practice/ performance factors potentially contributing to PRMD.
	Somewhat surprisingly the teachers have rather mixed views about the demands they place on their students. These views range from beliefs that a strict regime of daily practice is required to much more flexible ideas about the extent to which regular practice is necessary.  For those of the belief that regular practice is required to facilitate the development of strength and stamina, a requirement to participate in warm-up activities, as well as  specific exercises to build these skills are reported. For example, one of the Australian teachers explains: 
	What I would normally talk to students about is the idea that sleep destroys the lion's share of new knowledge so I would say that it's important to do consecutive daily practice because each day your memory is like a photograph left on a windowsill which fades from day to day so each day you come back to it and what sleep hasn't destroyed you build on that and it's by the rebuilding - by the degradation through sleep and then by the re-building on the next day, that after a while, that constant destroying/re-building process gradually makes information become old knowledge that slides down into intuition, at which point it's 50,000 times faster in terms of access than conscious thought. So I would encourage students to then look at the idea that given the fact that their window of focus for a single day would include a list of items that they are going to practise and given the idea that you are supposed to practise things on consecutive days that means that everything you practise today you should practise tomorrow, because if you leave something off the list, you've got 48 hours of sleep there degradation to destroy that particular item so therefore the practice schedule should be identical on each day not identical in the long term but identical in terms that consecutive days like watching a clock that is ticking away very slowly but it is moving and it moves at a calculated rate only evolving and changing very slowly in time with one's progress towards mastery so you have to carefully monitor each item on the list to say how am I coming along with this, do I need to give more attention to this, and gradually as one gets to the point where one can do that technique in a variety of ways because it's like learning a language and learning the verbs in a certain order until you've got access to them at random for conversation (A6.3:T2 in Appendix 6).
	At the other end of the spectrum, one USA teacher was reticent to set a regime:
	You know it's really a hard question. I don't really determine much about their practice schedule. The level that I teach at is fairly high. For example the full time job I have the course is only for Masters students. Everybody I am seeing is in their mid 20s or older. A lot of them have been playing for quite a long time. And the focus of my lesson is usually not on the technical aspects. I would say that what I'm thinking of is that they are going to be doing substantial practice because that's the amount of work that we are dealing with.
	My teaching leans more toward coaching in the sense that I'm fairly open to the students setting kinds of direction and most of what we do is we problem solve about the areas they are working on and ways they can be more effective as practisers (A6.1:T4 in Appendix 6).
	This view is interesting for it raises the issue of learner independence.  The question is, of course, whether the students in general have sufficient skills at their disposal to practise effectively in terms of stamina building and injury prevention.  Case Study participants' answers to other questions regarding student and teacher approaches and strategies and teacher methods and recommendations to students regarding the nature of their practice and performance habits so they might avoid PRMD provide some challenging areas for further research.
	6.4 Guiding Question 4:  What expectations do jazz piano teachers have regarding the musical and technical development of jazz piano students as  they affect PRMD?
	THEME 4: EXPECTATIONS OF JAZZ PIANO TEACHERS REGARDING THE MUSICAL AND TECHNICAL DEVELOPMENT OF JAZZ STUDENTS AS THEY AFFECT PRMD
	Sub-themes
	6.4.1 Question 9a    Beliefs and attitudes to student pain and injury 
	Some beliefs include the over-arching importance of warming up, both mentally and physically (3 respondents).  One respondent expresses belief in anticipation and balance as preventative of PRMD and to achieve these, emphasises the benefits of daily general aerobic/cardio-vascular exercise.  Another recommends intense focus on the music itself rather than on oneself, where wondering about one's social status and sense of self, which is being sought through the role of musician, is the main object of focus.
	The way that one teacher's life experiences shaped his belief system with respect to PRMD is described by that teacher as follows:
	Well I guess I think that to some extent, performance related injury - that phrase -I actually think of it -I was having a flare up of a tendonitis issue. It was a long time ago - maybe ten years ago. I was doing a gig and it was with B and R - it was a piano player's gig and I was a little uptight about it because I had been trying to rest and play less. And I really was having my own issue with it. I ended up I debated about doing this gig and I did it and after the first tune I was so into the music - by the end of the first set I was playing my ass off I felt great and a lot of the stress......Anyway it was a weekend gig and I noticed R actually was not playing as strong as sometimes I've heard him play.  We were on a break in the back room, and I was telling the story about how I had been having this little flare up, I almost cancelled the gig and I was so glad I hadn't because I was having a lot of fun and it was great playing and everything, and he said, "I have aches and pains all the time in fact this weekend, I have been having a lot of aches and pains in his arms and stuff and he said that's just sort of part of what it is about being a musician that it is sometimes physically demanding and I think that's really true of athletes too and when they say don't play through the pain. Obviously there are real injuries people get which are very career threatening and all that kind of stuff but I also think there is a whole range in terms of what that is (T4, Table 6.2: 6.2.4.1).
	6.4.2 Question 9b    Knowledge sources of PRMD (see A6.29 Appendix 6)
	Of the two respondents to the question regarding knowledge sources of PRMD, one looks back on his graduate conservatory training, but adds a rider that at the time he was so busy keeping up with practising in order to stay in the course and with other demands placed upon him that the information did not fully penetrate at the time.  The second respondent draws on the resource books to which he refers.
	6.4.3 Question 9c    Changes due to increased awareness of PRMD (see A6.30  Appendix 6)
	Only 2 respondents claim a change in approach due to increased knowledge and awareness of PRMD.  One student is already utilising the increased knowledge/awareness.  The other, a teacher, plans (tentatively) to do so in the future.
	6.4.4 Question 6b    PRMD Cause
	Each of the six respondents attributes causes of PRMD idiosyncratically.  Although two nominate intensity of practice, one qualifies this by coupling it with computer use.  The reasons given are listed as follows (S1 nominated four causes):  (1a) lack of awareness, (1b) bad posture, (1c) lack of exercise and (1d) carrying heavy gear; (2) lifestyle - being obsessed to achieve and not taking a holistic approach; (3) excessive practice time coupled with computer and keyboard use; (4) playing mechanistically and disconnected from the music; (5) too intense practice; and (6) failure to warm-up.  
	Perhaps all of these causes have a common root, and the claim that it is not all of the above that cause PRMD, but carrying out all of the above whilst experiencing tension may be a topic for further research.  Tension in any or all of its forms may include certain types of muscle activation, residual static muscular loading, mental and emotional stress (both good and bad), excess physical stress, and the opposite of relaxation.  Tension has been variously identified as a factor in PRMD by many authors in the literature (Amadio, 2003a; Burnson, 2007; Butler, 1995; Grindea, 1987; Jabusch & Altenmüller, 2004; Ong, 1992).  Tension can also be a component of other behaviours identified in the literature as having a strong correlation with PRMD, for example Type A behaviours (Lassen, Mikkelson, Kryger & Andersen, 2005), obsessional behaviours (Tubiana, 2003c) neurotic perfectionism (Rietveld & Winterkorn-Pierrot, 2008) or simply poor technique.  As stated earlier by one student:
	My foot injury is related to poor technique.  I am using an organ pedal which requires certain controlled motion of the right foot.  I am regularly tense when I try to finely control that movement.  Unfortunately this tension has drastically impacted on my wellness (S8, Table A4.6.1: A4.6.1.5).
	Some research attention needs to be paid to stress as a factor in PRMD.
	There is support by one of the teachers who was interviewed in a case study interview, and who recommends the "jazz dance" to alleviate tension (see 6.3.12 this study).  She states: "Tension is one of the biggest hurdles (that)...can interfere with a person's performance" (T6, Table 6.1: 6.4.5).
	Attributing a wider role to tension as a cause of PRMD would certainly explain the anomalies demonstrated in that no relationships have been established in this study between many of the factors tested and PRMD.  The role of tension in the prevalence of PRMD is certainly a challenging area for future research.
	6.4.5 Question 9d    Comments 
	The justification for reporting comments as a separate sub-theme is to throw the spotlight on the issues uppermost in the mind of each student and teacher.  When called upon to comment upon the entire topic of PRMD, the respondents offered comment as follows:  (1) developing a culture of PRMD awareness and the role of the teacher; (2) mind body connection towards anticipation as a preferred technique to avoid PRMD; (3) computer use as a cause of PRMD; (4) awareness of PRMD promotes change; (5) the role of the conservatorium/clinic in PRMD; and (6) an idiosyncratic tension relieving ritual as a relaxation technique to prevent PRMD.
	This section explored Theme 4: "expectations of jazz piano teachers regarding the musical and technical development of jazz students," and examined the beliefs and attitudes of teachers which underpin their pedagogy and determine their approach towards PRMD.  It also examined their knowledge sources and perceptions of change induced in self or others as a result of increased knowledge and awareness of PRMD.  The section also reported perceived causes of PRMD and discovered some similarities and differences of perception.  Finally we reviewed the invited comments retrieved from the closing remarks of the interview from each case study participant with the purpose of discovering their most pertinent views on PRMD and found once again the idiosyncratic nature of each participant's thinking on the topic.  A few similarities and many differences of approach emerged.
	6.5 Guiding Question 5: What do jazz piano teachers consider to be the difficulties with respect to PRMD that a jazz piano student may face when practising and performing jazz music?
	THEME 5: TEACHER PERCEPTION OF THE DIFFICULTIES WITH RESPECT TO PRMD THAT A JAZZ PIANO STUDENT MAY FACE WHEN PRACTISING/PERFORMING JAZZ MUSIC
	Sub-themes  
	6.5.1 Question 8a    Health Professional role in pain and injury (see A6.22 Appendix 6).  
	There was no indication from the collective comments of the participants that the role of the Health Professional is a highly valued one in the effective treatment of PRMD.
	6.5.2 Question 8c    Diagnosis of pain and injury (see A6.24 Appendix 6)
	There is no indication from the responses to the question of diagnosis of PRMD that there were any satisfactory diagnoses of the symptoms in a single case.
	6.5.3 Question 8d    Therapy to prevent pain and injury (see A6.25 Appendix 6)
	All three of the case study respondents to this question are teachers.  It seems the students have nothing to say on the topic of helpful preventative therapy.  One teacher recommends complete overall balanced health to avoid PRMD, one suggests more away-from-the-piano therapies, while the third teacher recommends "the jazz dance" (see 6.3.12 this study) as a physical activity which she has found invariably works to prevent PRMD in her students.
	6.5.4 Question 8e    Therapy to treat pain and injury (see A6.26 Appendix 6)
	Of the four respondents to the question of helpful therapies to treat PRMD, one student had an unsuccessful experience with a GP who simply offered painkillers.  The second student respondent had scans and acupuncture with no success, the third, a teacher with a tendonitis-related problem was put in splints for 3 months without success, and now recommends to students that they find a pathway through the problem with mild playing, gradually increasing as the injury allows, but not to stop playing.  The fourth, a student, tried many different therapies without success.  Some may have made a difference but with health insurance cutting out after a period of visits, could not continue them to find out.  This student claims to have found some success in prayer for his PRMD problems.
	6.5.5     Question 8f  Alternative therapy for pain and injury (see A6.27 Appendix 6)
	Only two respondents offer comment on the topic of alternative therapies to relieve the symptoms of PRMD.  Both are students.  The first claims some relief from massage for a back problem.  The second, though unsuccessful himself in gaining relief through alternative therapy, urges others to try everything available.  He expresses a belief that there are people in all traditional and alternative health sectors, regardless of specialty, who have a strong sense of "the kinetic," who can heal regardless of their methods.  
	There is still a lot of scope for independent research and collated claims of success among the traditional and the alternative therapies.  Currently it is a maze of conflicting reports and information, mostly anecdotal or claimed by the proponents themselves.  Teachers would have difficulty recommending either traditional or alternative therapies without personal experiences, which they do not necessarily have.
	6.6 Guiding Question 6: To what extent do teachers address the issues of performers' health in their teaching, especially as it relates to PRMD? 
	THEME 6: THE EXTENT TO WHICH TEACHERS ADDRESS THE ISSUES OF PERFORMANCE HEALTH IN THEIR TEACHING, ESPECIALLY AS IT RELATES TO PRMD
	Sub-themes
	6.6.1 Question 5    Pedagogy to prevent pain and injury (see A6.18 Appendix 6)
	Summarising teacher and student observations, the views on pedagogy of the respondents include: (1) a focus on balance, taking a helicopter view, and exercising an hour a day to ensure the efficacy of the other 23 hours; (2) focus on weightlessness and relaxation; (3) regretting that neither the student's jazz teacher nor some of his classical teachers gave PRMD prevention guidelines; (4) using the Abby Whiteside approach, avoiding tension and not initiating action at the keydrop with fingers and hands, but instead using the larger muscle groups, and trying to involve the back and shoulders more and doing less at the periphery; (5) making sure the "2 muscle groups are not working against each other" (6) using video as a resource to check one's own progress; and (7) setting an alarm clock to strictly limit the practice to an hour, so that intense concentration ("alert listening" to what is happening with the music) leads to more focused and meaningful practice, so much so that the student comes to look forward to the practice hour each day.  It can be seen by the responses that each student and teacher has a view of the most successful pedagogy to implement, or at least the aspects of their pedagogical experience they had time to share in the limited time allowed by the short interview, shaped by their individual life experiences.  However these short responses would inevitably distil the essence of their preferred pedagogical approach to help prevent PRMD.  All provide potential topics for further research.
	6.6.2 Question 7a    Discuss PRMD with the teacher (see A6.21 Appendix 6)
	There was a unanimous response by students and teachers alike that discussion with the teacher was usual.  One teacher's concept of the discussion of PRMD might describe lecturing rather than discussion, and he remarks on having to restrain himself from talking too much about PRMD.  In reference to Brandfonbrener's (2001) statement that the principal-study teacher is a "studio therapist without a licence," some of the skills of the licensed therapist, such as picking up stray student comments about pain and injury and reflecting those comments back to the student so they may enlarge on them, by reading body language, and actively listening to not only what the student is saying, but to what they are implying rather than saying, may be skills worth acquiring so teachers might tackle PRMD issues among their students more proactively.
	The pedagogical implications for teachers rest in the comment from one student:
	the teacher I studied with in New York she really did a lot.  Her and the one before... who suffered injury himself.  Some teachers seemed more sympathetic than others. Some were very sympathetic but simply didn't have anything practical to help me - nothing - nothing practical to help me with my problem (S5, Table 6.2: 6.2.6.2).
	The poignancy of this student's response carries with it the plea for teachers to engage proactively and to the best of their ability with students who experience PRMD and to seek knowledge in order to do so more effectively.
	Case Study participants' mainly paraphrased condensed responses in table form follow in Table 6.2.  Detailed responses are in Appendix 6 and transcripts in Appendices 11a-11f.
	Table 6.2:  Coded Themes of Case Study participants' responses to the case study questions 
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	THEME 1: CONTRIBUTING FACTORS TO BREAKDOWN IN PERFORMERS' HEALTH AMONG JAZZ PIANISTS
	No experience either self or students
	At 17 had a disabling un-specified PRMD.  No-one had any answers. Then he went onto a rigorous exercise schedule. He was on a bike 3 times a week at 7am for 40 minutes at 85% of maximum heart rate.  "My legs were so tired so my arms didn't seem to hurt as much so I was able to practise 2 to 2 1/2 hours every day." Problem later worsened and persisted.
	Had 5 or fewer students with wrist/elbow tendonitis-related issue worked successfully through using Abby Whiteside technique and advises not to stop entirely but use a step by step progressively more aggressive way of dealing with it. Own experience of splints, 3 month rest then retraining was unsuccessful. Finds his advice to students also works for him.
	Worked long hours to prepare for a recording.7 hours a day for 4 months had pain in the forearm. A CAT scan, acupuncture did not find cause or help. Shorter duration practice helps.  Computer use worsens it. Now goes more carefully with both long hours of practice and computer use.
	No experience either self or students
	Pain in the wrists, attended doctors for 7 months, could hardly perform.  
	6.2.1.1
	Q4a Personal experience of pain and injury (see A6.14 in Appendix 6).
	Back pain problems occurred but did back exercises, seemed to help.  Subsided in time.
	Still working on the problem 
	I have had students who have mentioned from time to time that they were having a few problems
	"I haven't had very many students report [pain due to practice]"
	No pain or injury due to practice because in practice subconsciously you feel pain and take a break
	6.2.1.2
	Q4b Pain and injury due to practice (see A6.15 in Appendix 6).
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	"No. Any students I have had that say they have pain usually they are students that have a history of pain and often I find quite early when I make contact with them, they are already letting me know, that 'I have a bit of a problem with RSI.'  I think once those problems are established they are very difficult to fix under fire when you're practising with pain."
	"...but in gigs you just seem to push forward ...It would have to be more noticeable in gigs."
	6.2.1.3
	Q4c Pain or injury due to performance (see A6.16 in Appendix 6).
	"It could be...the wrist,...the hand itself..., the arm.... the back because matters of posture come into consideration too. " 
	"It was my arm.  It felt like from my forearm all the way up almost to my armpits."
	Neck and back and hands
	Reports forearm pain
	"Usually arms, shoulders, hands, more often than not, hands."
	"...serious pains in my wrists"
	6.2.1.4
	Q4d Body part of pain and injury (see A6.17 in Appendix 6).
	"I did have some back pain problems."
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	received 2 different diagnoses from 2 different doctors. "One said that he thought I had thoracic outlet syndrome."
	Has a recurring tendon- itis problem
	"It wasn't like RSI or anything specific like that. I did not really have... (a) convention-al (disorder)...I mainly had this one scan.
	Severe pain in the upper wrist, more towards the forearm
	6.2.1.5
	Q8b Student or Teacher Symptoms (see A6.23 in Appendix 6).
	"It was mainly wrist pain and after I was playing for about an hour, you just felt really fatigued, your hand, suddenly you couldn't move it. You couldn't move your fingers (they were) that weak. It was very tense and debilitating. It was just quite painful."
	THEME 2: PREVALENCE OF PRMD AMONG JAZZ PIANISTS
	"It hasn't been my experience to come across too many of them."
	"Not that many pianists I don't think. I have heard about other instrumentalists but I have not heard about that many pianists necessarily. I think one or two from memory have spoken about it."
	"Yes I do think it happens quite a lot."
	6.2.2.1
	Q6a PRMD prevalence (see A6.19 in Appendix 6).
	THEME 3: FREQUENCY, DURATION AND INTENSITY OF PERFORMANCE AND PRACTICE SESSIONS OF JAZZ PIANISTS AND THEIR CORRELATION WITH PRMD
	is teaching masters students so practice is mainly problem-solving about how to become good practisers
	"it was mainly coming from me - the urge to practice - you (the teacher) told me to take breaks"
	6.2.3.1
	Q1a Teacher Demands (see A6.1 in Appendix 6).
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	Finds some students practice incessantly others as little as possible. Teaches to use common sense and address problem areas
	One hour a day. Has greatly reduced practice time due to learning about relaxing  and doing preparation away from the piano
	Never instructs about practice hours but personally would expect 2 or 3 hours a day
	Composes rather than anything else so between writing has "practising rolls" for 6-7 hrs a day
	The more the better - 8 hrs a day would be fantastic, but reality brings it to 2 core hours every day, more as time allows
	One hour then a break 3 hours a day, varies with gigs
	6.2.3.2
	Q1b Practice Duration (see A6.2 in Appendix 6).
	7 days a week
	5 or 6 days a week
	Consecutive daily practice of the same material until mastery is reached and then it is replaced with other work.
	every day
	6.2.3.3
	Q1c Practice Frequency (see A6.3 in Appendix 6).
	"due to...injuries...past and...ongoing. I keep... intensity of speed, vol- ume and attack low...to. avoid further injury."
	"... less on...sound and attack and more on the professional level jazz gigs where we...play... ...half...150 whatever"
	Practising both ends of the spectrum.
	Slow practice is best to give the body time to absorb new information
	Tries for a balance in intensity - ballads less and cut tempos more intense, but seems mostly at high intensity
	6.2.3.4
	Q1d Practice Intensity (see A6.4 in Appendix 6).
	Volume takes balance not physical strength
	"I take a short 5 minute break during the practice session."
	Need a wide set of approaches and to monitor their engage- ment with the music,un- concerned with breaks
	"I think you just go with it. If I'm going to practise for 6 or 7 hours it would ...be...more or less continuous."
	Mental concentration ensures they are aware if they are uncomfortable and I teach them not to practise to injury point
	When unaware of PRMD practised 3 hrs straight, but now takes (5-6 minute) breaks after 45 minutes
	6.2.3.5
	Q1e Practice Breaks (see A6.5 in Appendix 6).
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	"I mainly do sight reading from a score reading book and a range of technical exercises and improvising."
	Need to look at practice like enlarging a tool kit for improvising, attacking and fast tempo playing. Put the metronome on 2 and 4 at any tempo and listen. Work on 5 or 6 issues - fast tempo; odd meters; play with commitment, lyricism, playing different keys, playing and singing, holding one chord and singing, finger training, rhythm, repertoire, voicings, re-harmonisation
	Practising with a metronome setting up a 32 bar pattern, a new application with the i-phone where you set it up for 32 bars and it adds 1 beat per minute of the metronome every 32 bars. Practise with a walking bass line, left handed or ostenato, tunes, patterns within and without a pulse. No technical exercises but plays classical (not core repertoire) pieces sometimes.
	Need to listen to transcriptions and do transcribing of the great players to get you into the style of playing
	Starts with a warm-up, then goes into voicings and scales, sightings, then repertoire medium fast
	6.2.3.6
	Q2a Practice Technical content (see A6.6 in Appendix 6).
	Do voicings and scales
	Build into harmonic blocks to make tunes.   Take everything slowly through every key
	Warm-up the human instrument, the real instrument first (the piano is merely an extension) away from the piano.  Then scales, arpeggios. Get the blood running, the muscles warm and re- laxed, breathing, posture, stretch like the athlete. 
	"I do not warm-up at all for the keyboard.  Now that I know how to use my fingers correctly, I don't need to."
	"Nope!"
	No warm-up, straight to the schedule.  Some regret about not warming up.
	Not warm-up as in physical sports but start gently with the practice, stay within capabilities, it's more an intellectual exercise.  "Burn in a clear idea of what you want to do and work off that blueprint" which drives the body activity. 
	"I do try to start with a....warm-up.  I use the hands. I go up to No 20 ...Hanon at ...80 beats every 2 minutes... voicings, warm-up and practice at the same time, get the hands moving "
	6.2.3.7
	Q2b Practice Warm-up (see A6.7 in Appendix 6).
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	"I don't do cool-down."
	6.2.3.8
	Q2c Practice Cool-down (see A6.8 in Appendix 6).
	2 hours
	"Set would...be...an hour...but a break...30 minutes."
	"...usually between 45 minutes and an hour is... the...set length and break lengths ...15...20 minutes according to...pressure to get back to the gig."
	"Gigs vary between 2 hrs and 3 hrs and the breaks in between sets would be 1/2 hour.  The sets are 1 hour each."
	6.2.3.9
	Q3b Performance Duration (see A6.9 in Appendix 6).
	"...an average of twice a week."
	"Each week about 2 gigs a week."
	In New York it's hard to get gigs even with high level skills, also most students are from out of the country 
	"I don't really gig per week in any way shape or form. In fact I do go for six months without doing a gig quite often. Basically if I'm touring which I might do 3 to 4 weeks per year, I might play 4 or 5 gigs a week.  And I might be going months between gigs."
	"Oh that varies completely some students do 1 gig one week and none the next. And other students are... doing 4 and 5, and they're not all jazz gigs. Early on they develop a hunger for just never saying no...they can be doing 8 gigs a week.  But usually the more gigs  the more their studies suffer"
	"I'm...doing...3 or 4 a week...When I was in Uni I was doing more than that."
	6.2.3.10
	Q3a Performance Frequency (see A6.10 in Appendix 6).
	"I still teach 4 times a year at a small conservatory and those students work a lot more because it's a small town and they are always playing a little jam session or gig."
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	Because I never hear them practising it's hard to say."
	During the performance session I don't think of that too much all, I just let myself play and if I'm pushing anything a little harder I may notice it, but a lot of time the adren-aline will kick in and I'll be fine. 
	"...more people hurt them- selves practising than on gigs" where you comp, talk between songs, take breaks - One solo a night if you're lucky. Only problems of a bad piano, being inaudible, are on the minus side.
	"(Gigs) Yes.  Just the sheer volume of playing with other musicians in clubs."
	More intensity in gigs as the fear and the adrenaline kick in, which impedes relaxation and invites injury
	Definitely more intensity in performance as you are "in the moment."
	6.2.3.11
	Q3c Performance Intensity (see A6.11 in Appendix 6).
	Doing the "jazz dance" to relieve tension and encourage relaxation.
	Some scales at the sound check
	Flat table exercises for both hands in the car on the way in.
	"I do have a bit of a tinkle"
	6.2.3.12
	Q3d Performance Warm-up (see A6.12 in Appendix 6).
	"definitely not cool-down."
	6.2.3.13
	Q3e Performance Cool-down (see A6.13 in Appendix 6).
	THEME 4: EXPECTATIONS OF JAZZ PIANO TEACHERS REGARDING THE MUSICAL AND TECHNICAL DEVELOPMENT OF JAZZ STUDENTS AS THEY AFFECT PRMD
	"One of the things I am very careful to outline ...When a student comes to see me for the first time...we don't talk about the business of playing the piano for a while because what we do... is talk about what they normally do when they're about to play...then they'll say, 'you mean a warm-up?'...they'll generally say 'play some scales, play some arpeggios' or whatever...and that's when we talk about concept and what I try to help them embrace is the concept that they themselves are in fact the instrument and any warm-up that they do... I'm fully in favour of what they call a warm-up, scales, arpeggios etc...but the important thing before anything else before they go anywhere near the instrument they need to be looking at warming the real instrument which I believe is the person themselves...if the human organism if you like is the instrument... that huge lump of wood...that so called instrument becomes simply really an exten-sion of them, them as the real instrument."
	"A lot of pianists... measure their success as a person by their proficiency on the piano, their ability to play. It becomes a big issue and then in order to feel better about yourself you'll keep playing and sometimes through pain you feel like you have to reach a certain goal you have to keep playing to get good..  I wasn't told pain was a bad thing. I figured it was no pain no gain. I know that one of my professors said the same thing.  She would sit there for 6 hours a day and she would just play through the pain. And that's what I did but it's a Catch-22 situation in a lot of ways, because in order to get rid of these issues it needs to be less time at the piano but more focussed and not more focussed in terms of brain power, more focussed in the way the body works.  You think if I just keep tapping this out it will be in my head and I will have it memorised, but there is a much more efficient way of doing this."
	Has a recurring tendon- itis problem and when he quizzed an older musician about his playing a subdued gig and the reply was that he often suffers pain, but these aches and pains are part of being a musician. Real problems exist but mostly you accept the pain as part of getting older. External stressors also manifests as body pain.
	Technique is 90% in the mind and 90% of it comes from anticipa- tion hence slow pract- ice and that is about being in balance mind and body, playing with the whole body and being prepared.  Like a boxer or golfer with footwork, or squash player whose whipping stroke comes from power not physical strength. So volume and attack calls for this balance also. "I am a little bit conservative about pain and injury and I go back to people like Liszt and Art Tatum, people who sat there playing at a very high level of performance every day.  Liszt wrote a letter to a friend saying he was very happy because he was practising just trills for 4 hours each day...But I don't think that Liszt suffered from RSI... More often than not I think RSI... and strain from playing is a result from a lack of prepar- ation. Or bad prepar- ation." Basic anatomy and awareness of the way body strain impin-ges on muscles... And boring plain exercise daily helps prepare muscles for ...strain...." 
	"I think it's something that at this point not a lot of people are aware of their wellness. It is really something that really, really prevents you to play to the maximum of your ability. Especially in a gig performance. You do have to not underestimate warming up. For me it was warming up and practising, honestly practising stretching and trying to do things really good and the final note would be to definitely read about it and definitely spend the time"
	6.2.4.1
	Q9a Beliefs & Attitudes to student pain and injury (see A6.28 in Appendix 6).
	"Injury happens when people are disconnected from the music."
	"I remember when we were discussing it, (PRMD) it actually has a lot to do with the mind frame of the performers and not getting stressed or tensing up because when you do get stressed you forget about your posture and you do forget about a lot of things and get injury."
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	"You've asked me stuff I've loaded answers to this, because I've read a lot of books on this too from years without outlet when there was nothing out there. Some books like Playing Less Hurt, or Music Physicality."
	"I was very fortunate to have lectures with a key pianist.  I think at the time I was getting a lot of information on it but I was so occupied with practising that maybe I did not take the right steps to avoid it.
	6.2.4.2
	Q9b Knowledge sources of PRMD (see A6.29 in Appendix 6).
	There was a lot of talking about warming up I remember and not stacking and of the Alexander Technique.
	All of the things were really good. But again at the time I think I was quite occupied with practice."
	Awareness to PRMD promotes change
	Claims definite change as a result of knowledge. 
	6.2.4.3
	Q9c Changes due to increased awareness see (see A6.30 in Appendix 6).
	"No but it's good to hear because it's makes me realise. I have to say, partially because of teaching at the grad level, I feel that I don't look for any of these things very much unless somebody brings it up. I'm still OK with that. 
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	There's nothing wrong with that. Having had this conversation it makes me want to think about checking in with students on this more and maybe making sure their practice is reasonable and temperate and all those things - I think it's a thing...I'm going to try to be a little more aware about..."
	Failure to warm-up
	Too intense practice
	Playing mechanistically
	Excessive practice time
	Lifestyle - being obsessed to achieve
	Lack of awareness:
	6.2.4.4
	"I have had students who have mentioned from time to time that they were having a few problems and the moment that those start to appear I ... remind them about the warming up and generally I find that they have been forgetting.  ... I tell them to write down on a piece of cardboard in huge letters, "Warm-up." and put it somewhere in the house where you are 
	"If I do have a particularly rigorous day when I just let fly, occasionally afterwards I might find a little soreness in my right arm."
	Considers injuries occur "when people are practising in a mechanistic way and are disconnected from the music."
	"I think people are not aware enough and don't pay enough attention to it (PRMD) and keep pushing through the pain or just ignore it, anything like that which is something you really should take care of it."
	Q6b PRMD Cause
	"practising rolls" for 6-7 hrs a day in bouts often leads to injury 
	"I think sometimes the lifestyle - and that seems to be changing now -but the lifestyle itself seems to be the biggest injury to their health.  The lifestyle of endlessly becoming obsessed which is a good thing but becoming obsessed we spend more and more hours at the keyboard and wanting to master it and more and more developing the blinkered vision 
	Computer & Keyboard use
	"I'm convinced also and what I feel the issue was, was a combination of practising and mousing... I was doing all these fine movements at the piano ... to this fine mousing movement. I had a colleague I was 
	"Due to the injuries I have suffered in the past and some ongoing problems I keep the intensity of speed, volume and attack low in order to try to avoid further injury."
	Bad posture
	"Bad posture is one. Lack of exercise for sure."
	Carrying heavy gear
	"Carrying heavy gear is definitely one of them. Going for gigs and. "
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	going to see it before you go any- where near the piano. And ...get to a point where they don't need to be 
	speaking to who was playing a lot of computer games and he was practising too and experiencing the same thing...So when I'm practising, I actually try to stay off the computer a bit. "
	that I have to do this, I have to do this"
	carrying heavy full weighted heavy weight piano. If you don't get the right case and it doesn't have wheels, you do have to pick it up and there's lot of pressure on your wrist when you do that
	Not taking a holistic view
	"then other things start to suffer and they don't take the holistic approach and develop health problems that they try to fix in later life."
	reminded ...It becomes a matter of habit and those are the ones who report being clear of pain and strain of any sort."
	I ...have the benefit of taking different sorts of classes ...There's even a particular ...I loosely call it the "jazz dance" and it is ... basically a thing that involves warming the whole body and it's fun to do and it really does work... one of the best ways of getting rid of tension that I've ever heard of and I've had enough feedback over the years to convince me that ... it really does work...it's something I encourage them to do when they are going to go in to perform or to 
	"Research is rare... I have been looking forward to and expecting perform- ance [injury] preventive ...[courses] for the piano.  ... Some people may have a person on staff.  One university has a link with the physical therapy department and the school have performing arts clinics every Summer involving physical therapy... I was into bio- feedback for a while, that could help - Feldenkrais, Alexander Technique...
	Comment is repeated of that made in section on Change at 6.2.4.3 above.
	"I had a little bit of a feeling about that computer use. It might be just me but..."
	professes a belief that technique is 90% in the mind and 90% of it comes from anticipation.  
	"Just on a final note I think it's very important to keep aware. And if someone does - I remember finding out - you know I remember being in uni and speaking about fellow piano players and I think its' very important to - (pass on, by) word of mouth - the knowledge."
	6.2.4.5
	Q9d Comments (see A6.31 in Appendix 6).
	Expresses the wish that new awareness of PRMD will lead to incorporating classes in PRMD into his teaching program. 
	"There's two ways to approach it. You can unpack the information back to ground zero and then re-pack it gradually. But at all times you have to keep looking sideways or looking ahead to the finished product."
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	an exam... helps to get rid of tension. Tension is one of the biggest hurdles...can interfere with a person's performance."
	A lot of students are leaving school without knowing about their instrument at all...especially pianists...I think it should be incorp- orated into college curriculum as a necessity."
	THEME 5: TEACHER PERCEPTION OF THE DIFFICULTIES WITH RESPECT TO PERFORMERS' HEALTH THAT A JAZZ PIANO STUDENT MAY FACE WHEN PRACTISING/PERFORMING JAZZ MUSIC
	"I know there have been a couple but apart from that they appear to have been relatively pain free."
	"Yes."
	"Not to my knowledge."
	"Definitely I went to the doctor a fair few times. I did go to an Occupational Therapist."
	6.2.5.1
	Q8a Health Professional role in pain and injury (see A6.22 in Appendix 6).
	Thoracic Outlet Syndrome
	Teacher named Tendon-itis, Carpal Tunnel Syndrome, Pre-Carpal Tunnel Syndrome, Tenosenovitis, Pinched Nerve.
	Non-specific diagnosis
	Muscle fatigue
	6.2.5.2
	"It wasn't like RSI or anything specific like that. I did not really have... conventional. .I mainly had this one scan.  I think I had a recording coming up in LA and I was concerned about it. I had a CAT scan and they said they couldn't really see... permanent injury... get the same problem, and it was in 
	"I specifically remember I had no idea what it had to do with anything but I remember he asked me to hold a paper between my fingers and I did it and he goes "it seems like you have muscle........ fatigue, muscle..." something like that, and he diagnosed it as that - muscle , something,  can't remember."
	Q8c Diagnosis of pain and injury (see A6.24 in Appendix 6).
	"After my sophomore year at college, I was 19, I went to the... Institute for the Performing Arts in New York City to try to 
	"The ones I've heard the 
	most are Tendonitis, Carpal Tunnel Syndrome, Pre-Carpal Tunnel Syndrome, Tenosenovitis and somebody I have had, seemed to have had a pinched nerve."
	receive treatment and a diagnosis. And I received 2 different diagnoses from 2 different doctors. One said that he thought I had thoracic outlet 
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	syndrome and that I wasn't getting enough Stage 4 sleep."
	the right hand where I was pushing hard with this passage."
	good care of themselves as they would of their instrument, and that includes...the breathing and the posture then I notice the problems they have been referring to ... seem to dissipate"
	"and I have to say my feeling about that stuff has been to treat that more with... the other part of my own experience was that a lot of this was not just about piano technique but piano technique in the larger sense of what that could mean but there are things like Feldenkrais, or Tai Chi, or Yoga, or Alexander Technique all those different things that are very helpful at addressing habits away from the piano that are contributing to the problem."
	"No, No I don't think the Alexander Technique. ...We have general bodies that need general and overall and balanced health...I do a balanced weight program three times a week and a body toning and a calisthenics program and amongst all that on as many times as you can a balanced cardio vascular program which would be either running or bike riding or swimming.  RSI is ... lack of anticipation where we are a bit too late so we twist our- selves to get to the note leads to a bad standard of performance"  
	6.2.5.3
	Q8d Therapy to prevent pain and injury (see A6.25 in Appendix 6).
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	"He just put me on anti-inflammatories and told me not to play piano for a month.  The other doctor she treated things more holistically and I was going to the city once a week and she would perform osteopath manipulation on me.   We did that a few times but...
	"When I got tendonitis 25 years ago, I was put in splints for 3 months. I didn't practise or do anything. I didn't use my hands in any way. Then there was a long process of trying to retrain - 5 minutes a day, then 10 minutes a day... Ultimately for me there was not a very good result ...so unless the student is completely debilitated, that they need to try and find ways of integrating very mild practice and just figure out what it is they can do ... and do that."
	"...I had scans and acupuncture and I got some lotions like massage kind of stuff like that."
	"... the doctors...just kept on prescribing muscle pain medication."
	6.2.5.4
	Q8e Therapy to treat pain and injury (see A6.26 in Appendix 6).
	.  I also went to a Chiropractor...I studied 3 months at Harvard, Alexander Technique... From there I stopped seeking treatment.  I just started praying a lot more."
	"... do everything... anti-inflammatory drugs at least in the short term... physical therapy...Yoga ... Alexander Technique, Feldenkrais, ...acupunc- ture.... chiropractory I think is useless. There are a lot of alternative things ... E vitamins, to 
	"For me exercise was a big thing. He did say that for the posture to keep a straight back and develop the muscles in the back and that would help 
	6.2.5.5
	Q8f Alternative therapy for pain and injury (see A6.27 in Appendix 6).
	My grandma is a professional masseuse and she kept on 
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	massage, deep tissue work, myotherapy. .swim- ming... there are certain people ... who have a sense of kinetic- how people use themselves" who can help
	massaging the area and it did help, it did actually quite help a lot...and it did help. It did relieve the pain."
	THEME 6: THE EXTENT TO WHICH TEACHERS ADDRESS THE ISSUES OF PERFORMANCE HEALTH IN THEIR TEACHING, ESPECIALLY AS IT RELATES TO PRMD
	Use an alarm clock and take no more and no less than 1 hour quality practice using "alert listening" i.e. complete focus of one's faculties to listen to what is happening with the music. When the alarm rings go and do something completely different that you need to do.
	"She (past teacher) has shown me about how the arms work at the piano. It took some time - I had to start over again, but that was learning about how the fingers function, not having 2 muscle groups working against each other with your fingers... learning that my elbows could just hang at the side because they were always up. I recorded every one of my lessons for several months on DVD and I would watch them each week just to be able to see what it looked like... I know that I don't play the 
	I watch students for signs of discomfort or pain.  "...as technical issues present themselves. I would say the best distillation of what I believe about piano technique is the Abby Whiteside approach, so one of the things that I have to instil in students that seem to have a lot of tension at the fingertip and are doing a lot of initiation, trying to initiate action at the key drop with their fingers and hands ... In general I'm trying to get students to play using the larger muscle groups, and trying to involve the back and shoulders more 
	"Some of my classical teachers one in particular was very focused on relaxation and weightlessness, and just dropping into the keyboard while you're playing, not being tense, and falling back....  My jazz studies were nothing much about relating to the instrument. More about chords and notes and tunes and rhythm...not  in the jazz context.  More in the classical teachers if anything and not all of those. I wish I had been... given some guidance 
	States pedagogy in terms of a balance - physical, psychological, profess- ional "helicopter view" whereby .."An hour a day of exercising... makes the other 23 far more efficient, and ultimately the sleeping hours are deeper and more refreshing and working hours are more productive and you can work longer hours at a much higher level if you do that exercise and it's a huge investment."
	6.2.6.1
	Q5 Pedagogy to prevent pain and injury (see A 6.18 in Appendix 6)
	That hour starts to become so precious to them that they automatically start to apply the sort of concentration that's going 
	to do them more good than just sitting there without concentration
	to take breaks and now 
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Themes/Sub themes
	same any more that the body is functioning so much better now."
	and do less at the periphery."
	also to be careful of computer use."
	"Yes."
	"...the teacher I studied with in New York ... really did a lot.  .and the one... who suffered injury himself.  Some teachers seemed more sympathetic than others. Some were very symp- athetic but simply didn't have anything practical to help me...nothing to help me with my problem."
	"Sure I do this all the time."
	"I do feel very comfortable to the point where I talk too much so I have to discipline the amount of time I actually spend on it, although I don't think you can over estimate the importance of getting a holistic health in place and establishing that prior to embarking onto a career of a musician."
	Discusses PRMD with teacher and feels comfortable doing so
	6.2.6.2
	Q7a Discuss PRMD with teacher (see A6.21 in Appendix 6).
	6.7 Chapter 6 Summary
	The following themes and sub-themes emerged from Chapter 6:
	 PRMD is clearly a major factor in student health and well being.  This comes through the impassioned stories told by three students and one teacher who have had personal experience of PRMD.  Interestingly, personal experiences of PRMD were disclosed when participants were prompted further, but the initial reaction to outright questions about whether they or their students (in the case of teachers) had experienced or were currently experiencing PRMD, was to claim no knowledge and so all responded negatively except for one tentative positive response, "I have heard something about it."  Either the question was not clear or tendency to avoid discussion of the issues related to PRMD among jazz pianists was proving difficult to break down;
	 asked about the prevalence of PRMD (bearing in mind that 4 out of 6 went on to talk about their history of PRMD), one responded, "Yes, a lot," one said "not that many," and one said they had not come across many.  The other three passed over the question and engaged in another line of discussion;
	 when enlarging on personal experiences of PRMD all four who had experienced PRMD voiced frustration with teachers, with health professionals and with alternative therapies on the whole and expressed regret that they did not have better guidance from teachers;
	 body parts identified as giving problems ranked as arms (including forearms), back, wrists and hands, neck, and shoulders;
	 teacher demands are not, in my view as a past student and current performer and teacher, unreasonable and students mainly take responsibility for their own practice levels;
	 practice levels for students are variable; and there was little variation in practice frequency, and stated times;
	 the respondents answers ranged from one who practises at mainly high intensity, to one who practises at both ends of the spectrum of intensity and three out of the other three who practise, or recommend practice at low intensity;
	 responses to the question on practice breaks showed a variance from (1) taking no breaks, (2) engaging with the music and you won't need breaks, (3) letting your body tell you when you are uncomfortable, (4) taking a 5 minute break during the practice session, and (5) taking 5-6 minute breaks every 45 minutes;
	 there is not a clear path of development mapped out in the technical content of practice sessions and each approach is unique to the particular teacher or student concerned.  This may be the optimum approach to practice technical content, but further structure may be required as a future guide to teachers;
	 two participants (one student and one teacher) do not warm-up and do not feel the need to do so before practice.  One student does not warm-up and reports thinking it may be better if he did.  Two teachers suggest there is much more to warm-up than simply the bio-mechanical, with mind-warming exercise required also.  The final student values warm-up and has a clear idea of what technical content he consistently uses;
	 four out of the six respondents go through a modified warm-up process prior to performance, ranging from flat table finger exercises to get the fingers moving, to unstructured exercises or improvisation at the piano during the sound check.  One teacher has devised an idiosyncratic tension relieving ritual to induce relaxation preparatory to performance called the "jazz dance";
	 cooling down after practice/performance was summarily dismissed as a preferred option by all 6 case study participants;
	 responses to the frequency of jazz pianists' performances range from no regular schedule of gigs to 2 gigs a week, 3-4 gigs a week and those who manage to fit in from 4 to 5 and up to 8 gigs a week;
	 set breaks are consistent in Western Australia, at least, at all reputable jazz venues, and reported similarly by all Case Study recipients.  With sets at 45 minutes to an hour and breaks at 15 to 30 minutes, this seems to work well for providing the rest needed between sets thus demonstrating that OH&S practices are in place, despite the lack of effective guidelines in this area;
	 four out of six respondents agree that the urge to risk PRMD is greater at gigs than in practice, since the adrenaline rush masks the PRMD early warning signs. One respondent states that the risk is greater in practice than in gigs as you are limited in how much consecutive time you can spend actually playing in gigs.  One teacher does not see the students in practice (rarely in gigs) and so is unable to comment;
	 some beliefs include the over-arching importance of warming up, both mentally and physically (3 respondents).  One respondent expresses belief in anticipation and balance as preventative of PRMD and to achieve these, recommends daily general aerobic/cardio-vascular exercise.  Another recommends intense focus on the music itself rather than wondering about one's social status and sense of self which is being sought through the role of musician;
	 two respondents claim a change in approach due to increased knowledge and awareness of PRMD.  One student is already using the increased knowledge/awareness, the other, a teacher, plans (tentatively) to do so in the future;
	 each of the six respondents have independent opinions of the causes of PRMD.  Although two nominate intensity of practice, one qualifies this by coupling it with computer use.  The reasons given are listed as follows (S1 nominates 4 causes):  (1a) lack of awareness, (1b) bad posture, (1c) lack of exercise and (1d) carrying heavy gear; (2) lifestyle - being obsessed to achieve and not taking a holistic approach; (3) excessive practice time coupled with computer and keyboard use; (4) playing mechanistically and disconnected from the music; (5) too intense practice; and (6) failure to warm-up;  
	 it is suggested that perhaps all of these causes have a common root, and it is not all of the above that cause PRMD, but carrying out all of the above whilst experiencing tension subject to further research;
	 the respondents volunteered comments about how to avoid PRMD as follows: (1) developing a culture within tertiary music institutions of PRMD awareness and ensuring teachers are aware of their important role in teaching about PRMD; (2) using the mind/body connection towards anticipation as a preferred technique to avoid PRMD; (3) the possibility of computer use as a cause of PRMD; (4) using awareness of PRMD as a motivator for change of techniques and practice/performance behaviours; (5) greater awareness of the role of the conservatorium/clinic in PRMD; and (6) the belief in an idiosyncratic tension relieving ritual as a relaxation technique to prevent PRMD; and
	 there was a unanimous response by students and teachers alike that discussion with the teacher was usual practice.
	Chapter 7 achieves triangulation by comparing data obtained from the three research tools, Student and Teacher Surveys and Case Study Interviews.
	CHAPTER 7
	COMPARISON OF RESULTS FROM THREE SOURCES 
	STUDENT /TEACHER/ CASE STUDY
	7 Triangulation of data
	Triangulation as a research method requires the comparison of at least three different sources of data.  This serves to strengthen the research findings when it is discovered that different sources provide the same or similar data.
	In this chapter the results for both student and teacher questionnaires and the case study interviews are compared in the light of the literature to provide answers to the guiding questions to the research.  The chapter structure follows the plan of Chapter 6 as there can be no triangulation for those issues not covered in the case study interviews.
	7.1 Guiding Question 1: What are the key factors contributing to a breakdown in performers' health among jazz pianists?
	THEME 1: CONTRIBUTING FACTORS TO BREAKDOWN IN PERFORMERS' HEALTH AMONG JAZZ PIANISTS
	7.1.1 Personal experience of pain and injury:  Pain and injury due to practice/performance 
	Table 7.1.1  Triangulation of data regarding pain and injury due to practice/performance
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	33.3%
	100%
	11.1%
	63.4%
	% personal experience of PRMD
	All respond- ed "no PRMD experience," but one gave details of pain and injury through- out the interview
	All respond- ed "no PRMD experience," but gave details of pain and injury throughout the interview
	5.4%
	63.4%
	% students suffering pain due to practice
	  2.7%
	41.0%
	% students suffering injury due to practice
	3.8%
	33.3%
	% students suffering pain due to performance
	  0.6%
	16.8%
	% students suffering injury due to performance
	Table 7.1.2   Student report on continuing to play through pain
	Performance
	Practice
	Degree of Pain
	%
	Number
	%
	Number
	Time spent
	1.6%
	1
	13.5%
	10
	1-2 minutes
	3.2%
	2
	18.9%
	14
	3-5 minutes
	3.2%
	2
	27.0%
	20
	5-10 minutes
	4.9%
	3
	6.8%
	5
	10-30 minutes
	87.1%
	54
	33.8%
	25
	To the session end 
	LOW PAIN
	1.7%
	1
	13.5%
	7
	1-2 minutes
	1.7%
	1
	30.8%
	16
	3-5 minutes
	3.3%
	2
	17.3%
	9
	5-10 minutes
	20.0%
	12
	11.5%
	6
	10-30minutes 
	PAIN
	MEDIUM
	73.3%
	44
	26.9%
	14
	To the session end
	4.3%
	2
	57.5%
	23
	1-2 minutes
	14.8%
	7
	30.0%
	12
	3-5 minutes
	12.8%
	6
	2.5%
	1
	5-10 minutes
	17.0%
	8
	5.0%
	2
	10-30 minutes
	HIGH PAIN
	51.1%
	24
	5.0%
	2
	To the session end
	While students report playing through pain to a greater extent than one would expect, on the other hand, only 5/54 (9.2%) teachers recommend playing through pain.  These recommendations are listed as follows:
	 3 (5.5%) expect students to practice through low pain for 1-2 minutes 
	 2 (3.7%) expect students to perform through low pain for 5-10 minutes 
	 1 (1.8%) expects students to perform through medium pain for 3-5 minutes.
	 2 (3.7%) expect students to perform through medium pain for 5-10 minutes.
	 1 (1.8%) expects students to perform through high pain for 3-5 minutes
	 1 (1.8%) expects students to play through high pain to the end of a performance
	Among the case study participants, one teacher, T4, considers there is a certain inevitability in playing through pain, albeit gently and making concessions to the wounded body part.  His stated reason for recommending this is that his own experience of extended rest to treat his PRMD issue was unsuccessful.  
	It can be seen from the student table and the teacher's recommendations that there is a great deal of difference in what teachers recommend and what students do with respect to continuing to play through pain.  We are reminded once again of the "culture of silence," whereby a student plays through pain to avoid their problem being detected, and the subsequent negative effects of such a discovery.  This data seem to support either a very large tendency on the part of teachers to under-report their expectations regarding playing through pain, for social acceptability or a complete denial that it could happen to their students, or when you have ruled out the unlikely, and accept that teachers answered honestly to the best of their ability, the most likely answer lies in a "culture of silence," something that needs to be strategically addressed in music schools.  
	7.1.3 Body part involved in pain and injury 
	Table 7.1.3  Triangulation of data regarding body part involved in PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	1. Arms (forearm)
	1. Forearm/arms
	1.  Shoulder  
	1.  Forearm fatigue 
	Body part named
	2. Back
	2.  Wrist 
	2.  Neck soreness 
	2. Back
	3. Wrist
	3.  Neck 
	3.  Shoulder stiffness 
	2. Shoulders
	4. Hand
	4.  Forearm  
	4.  Hand fatigue 
	3. Hand
	5.  Triceps fatigue 
	4. Wrist
	6.  Wrist chronic pain 
	Teachers are not aware that the forearm is most commonly named symptom location when students report PRMD.  Once again this may point to a need for better communication between students and teachers about PRMD.  Students need to understand the highest risk factors, and further research would be required to confirm the forearm as the body part most named by jazz pianists in respect to PRMD.
	7.1.4 Student or Teacher Symptoms 
	Table 7.1.4  Triangulation of data regarding student or teacher symptoms of PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	No clear description of symptoms given
	S1 Severe pain in upper wrist more towards forearm extending to hand and fingers -fatigue
	1.  Soreness  
	1.  Fatigue - forearm 
	Symptom
	2.  Tenderness 
	2.  Soreness - forearm 
	3.  Fatigue 
	3.  Chronic pain - neck 
	4.  Stiffness  
	The reporting by teachers of student symptoms comes close to what students report themselves.  There seems to be a better knowledge of the symptoms of PRMD than of the body parts involved in those symptoms.  There could be some projection on the part of teachers of their own experiences.  Teacher reporting on the cases they had encountered in their teaching experience was quite sketchy.  However this may be because there was little space or opportunity on the questionnaire form to go into greater detail.
	7.2 Guiding Question 2: What is the prevalence of PRMD among jazz pianists?
	THEME 2: PREVALENCE OF PRMD AMONG JAZZ PIANISTS
	7.2.1 PRMD prevalence 
	Table 7.2.1  Triangulation of data regarding prevalence of PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	T6 "it hasn't been my experience to come across too many of them."
	S1
	2.7%
	41%
	Jazz piano students
	"it happens quite a lot."  
	S3 not many pianists, maybe some other instrumentalists "one or two from memory have spoken about it."
	The disparity between the extent to which teachers perceive students experience PRMD and the reality of what students do actually experience is vast.  This lack of insight into the extent of PRMD among their students, considering these students are mostly current music program students, could be attributed to a number of factors including the teacher's lack of knowledge, the teacher's belief that it is not part of their job description, the "culture of silence," or the student's underestimation of the potential risks.
	7.3 Guiding Question 3: What are the frequency, duration and intensity of performance and practice sessions of jazz pianists and is there any correlation with PRMD? 
	THEME 3: FREQUENCY, DURATION AND INTENSITY OF PERFORMANCE AND PRACTICE SESSIONS OF JAZZ PIANISTS AND THEIR CORRELATION WITH PRMD 
	7.3.1 Practice Frequency and Duration and PRMD
	Table 7.3.1  Triangulation of data regarding practice frequency and duration and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	T2. The more the better - 8 hrs a day would be great but 7 days x 2 core hrs a day 
	S1. 5 days x 3 hrs a day = 15 hrs a week
	Level 1 students
	6 times per week 2.7 hrs a session, (range 2 to 24 hrs a week) 
	5 days x 0.75 hrs = 3.5hrs a week
	S3. Mainly composes so does "practising rolls" period- ically for 6-7 hrs a day
	Level 2 students
	15.99 hours per week normal mean
	6 days x 1 hr = 5.8hrs a week
	build on that
	T4. Not an issue but expects 5-6 days x 2-3 hrs a day 
	Level 3 students
	7 times per week 3.2 hrs a session (range 3-35 hrs a week)
	6 days x 1.5hrs = 9.0hrs a week
	S5. 7days x 1 hr a day = 7 hrs a week
	22.8 hours per week peak mean
	FREQUENCY/DURATION
	T6. Advise use common sense, address problem areas
	Tables showing range of frequency and duration responses appear for students in Appendix 4 (Tables A4.3.1.1 and A4.3.1.3), and for teachers in Appendix 5 (Tables A5.3.1 and A5.3.2).
	Students have a tendency, on average, to push themselves further than is required by teachers.  Case study data confirm the survey data of both teachers and students which point to a widely varying practice schedule across the cohort.  Averages do not provide the most meaningful data but only provide a rough estimate, which is why range is a more useful measurement. 
	In Table 7.3.1, Case Study participants, both student S3 and teachers T2 and T6 have indicated that the notion of extended practice sessions are not to be discouraged entirely, provided both the student and the teacher understand the risks and learn to read the symptoms of PRMD.
	The concept of periodization, or taking short breaks at regular intervals assumes a greater importance if practice sessions are extended beyond normal limits.  Taking breaks was not addressed in either the student or the teacher questionnaire, but was addressed in the case study interviews, showing most of the students and teachers (though not all) in this study respect the concept of periodization.  It. could be a productive area for further research. 
	7.3.2 Practice Intensity and PRMD 
	Table 7.3.2  Triangulation of data regarding practice intensity and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student 
	survey
	T2 "Slow practice is best to give the body time to absorb new information... Volume takes balance, not physical strength."
	Level 1  Level 2     Level 3
	S1 tries for a balance but usually practises at high intensity
	Speed
	50.4%     39.9%      34%
	38.3%
	Low
	39.9%     43.5%      40.7%
	42.1%
	Medium
	17.5%     22.5%      27.6%
	20.3%
	High
	Volume 
	S3 practises at both ends of the spectrum
	32.9%     35.3%     36.7%
	30.6%
	Low
	48.5%     36.1%     34.5%
	48.4%
	Medium
	25.3%     28.6%     28.6%
	21.9%
	High
	T4 (concentrate)
	Attack, 
	"...less on... sound and attack and more on the professional level jazz gigs" where the demand is for cut tempos.
	S5 because of a history of injury keeps "intensity of speed, volume and attack low...to avoid further injury"
	29.9%     33.1%     32.7%
	26.8%
	Light
	37.7%     40.4%     41.1%
	46.1%
	Medium
	32.2%     26.3%     26.1%
	27.6%
	Heavy
	The data shown in Table 7.3.2 indicate a tendency on the part of students to practise at both ends of the intensity spectrum.  No relationship was found between frequency, duration and intensity of practice and PRMD.  As already stated this does not mean that no relationship exists but simply that the limitations of the measurement tools in this current study preclude discovery of any relationship.  This is an avenue of enquiry for future research.
	7.3.3 Practice technical content and PRMD 
	The table 7.3.3.indicates commonalities of scales, arpeggios, Hanon, voicings, sight reading, repertoire, patterns and many idiosyncrasies, indicating the variety of practice technical content advised by teachers and used by students.
	Table 7.3.3  Triangulation of data regarding practice technical content and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	T2 Need to listen to transcriptions and do transcribing of the great players to get you into the style of playing.
	S1 Warm-up, voicings, scales, sightings, repertoire medium fast
	T2 Break each daily practice into 3 sections. 1/basics (scales and voicings) 2/patterns (ii v I's etc) 3/repertoire.  Each day's session should be almost identical to the previous
	S10 comments
	Content
	"first technical and patterns, voicings, comping, pieces"
	S3 i-pod program which adds 1 beat per minute of the metronome every 32 bars, walking bass line, left handed, ostenato, tunes, patterns, within and without a pulse. 
	Do voicings and scales.
	Build into harmonic blocks to make tunes.   Take everything slowly through every key.
	Teachers were not asked about repetitive finger-strengthening exercises as practice technical content
	Of the 45.6% of students who did these exercises, 65.7% suffered PRMD.  
	Repetitive finger-strengthening exercises
	T4 Need to look at practice like enlarging a tool kit for improv- ising, attacking and fast tempo playing. Put the metronome on 2 and 3 at any tempo and listen. Work on 5 or 6 issues - fast tempo; odd meters; play with commitment, lyricism, playing different keys, playing and singing, holding one chord and singing, finger training, rhythm, repertoire, voicings, re-harmonisation
	Scales, arpeggios and Hanon were most often used. 
	S5 Sight reading from a score reading book and a range of technical exercises and improvising
	Away-from-the-keyboard exercises
	(1a) 5-10% of time 31.5%
	(1)  5-10% of time            80.4%
	(1) Exploring melodic, harmonic & other alternatives
	(1b)      0% of time 9.3%
	(2a)    10% of time 40.7%
	(2)  5-10% of time 66.5%
	(2) Analysis of origins, comparisons & relevant literature
	(2b)      5% of time 14.7%
	(3a)    20% of time 31.5%
	(3)  5-10% of time 89.0%
	(3) Reflecting on mood created with your interpretations/
	(3b )     0% of time 3.7%
	improvisations.
	(4a)    10% of time 29.6%
	(4a) 5-10% of time 84.6%
	(4) Other ways to approach music including problem solving.
	(4b)      0% of time 13.0%
	(4b)    <5% of time    41.6%
	Table 7.3.4  Triangulation of data regarding warm-up at the piano prior to practice 
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	T2  Not warm-up but start with gentle practice
	"I do try to start with a....warm-up.  I use the hands. I go up to No 20 ...Hanon at ...80 beats every 2 minutes... voicings, warm-up and practice at the same time, get the hands moving " 
	100% advise students to warm-up
	68.7% students warm-up
	Type of warm-up exercise at the piano
	T4 "Nope"
	Scales (85.1%)
	Scales (65.6%)
	T6 states the whole body as the instrument needs to be warmed up, not just physically but mentally to see the piano as an extension of the person.
	Arpeggios
	Arpeggios (38.7%)
	(77.7%)
	Repertoire & Improvising (59.2%)
	Hanon (23.7%)
	for an average of 12 mins per session
	for an average of 5 mins per session
	The other 2 students do not warm-up
	While teachers primarily recommend scales, arpeggios, repertoire and Improvising, students warm-up for practice using mostly scales, arpeggios and Hanon exercises.  Of the case study teachers, one does not recommend warm-up, one prefers to ease gently into the practice session as a warm-up and one emphasises the importance of seeing oneself as the instrument and the piano as simply an extension of oneself, whereby the whole self, mind and body, become the focus of warming up.
	Nine of the reporting teachers (16.7%) advocate exercise for the forearm for an average of 2 minutes each, followed by the middle back and fingers (14.9% each), also for an average of 2 minutes each session.
	Students report using mostly exercises for the fingers at both practice (23.7%) and performance (33.7%).  Exercises for the hands rank second for both practice (20.6%) and for performance (31.8%), while exercises for the forearm, the most reported PRMD symptom location, receive a very low level of focus for warm-up exercises for both practice (5.7%) and performance (5%).  Those who do warm-up were found to experience less PRMD.
	More focus on specific exercises to prepare the forearm and other vulnerable body parts could be advised for jazz pianists.  This is something that may be taken up by teachers as a prevention strategy. 
	7.3.5 Practice Cool-down and PRMD
	Table 7.3.5 shows the triangulation of data regarding cool-down after practice and PRMD
	Table 7.3.5  Triangulation of data regarding cool-down after practice and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	No teachers advise cool-down after practice
	No students cool-down after practice
	5.6% of teachers advise students to cool-down after practice
	30.0% of students cool-down after practice
	Type of cool-down exercises used
	Scales, 
	Scales (5.6%)
	Arpeggios &
	Arpeggios (4.3%)
	Repertoire & Improvising (7.5%)
	Improvisation (10.6%)
	for an average of 3 mins per session
	for an average of 14 mins per session
	Although 5.6% of teachers report advising students to cool-down after practice, no case study participants, students or teachers, either advise or practise cool-down.  It would seem that those 30% of students reporting cool-down after practice may have over-reported.  However those who claim to cool-down after practice show a less than expected level of PRMD.
	7.3.6 Performance Frequency and Duration and PRMD 
	Table 7.3.6  Triangulation of data regarding performance frequency and duration and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	T2. Students do from one gig here and there to 4-8 a week usually 2hrs
	S1. 3or 4 gigs x 2-3 hrs = 6-12 hrs a week
	Level 1 students
	No performance expected
	S3. Irregular perf- ormance schedule - composes/tours
	Level 2 students
	3 gigs per week x 2.5 hrs,     = 7.5 hrs normal
	T4. Student gigs irregular due to location -NYC
	2 gigs x 2 hrs = 4hrs a week
	S5. 2 gigs x 2 hrs a gig = 4 hrs a week
	Level 3 students
	4 gigs per week x 3 hrs,     = 12 hrs peak
	T6.  2 gigs x 2hrs per week = 4 hrs a week
	2 gigs x 2.5hrs = 5hrs a week
	FREQUENCY/DURATION
	The frequency of gigs is fairly uniform and although of general interest to build a profile of the jazz pianist, there is no apparent relationship between total weekly keyboard activity, either normal weeks or peak weeks and PRMD.
	7.3.7 Performance Intensity and PRMD 
	The statistics gathered in the surveys about level of intensity of performance do not accord with the comments made by the case study participants who indicate a high level of intensity at gigs.  Although one case study teacher does point out that natural breaks in the action, such as comping, taking set breaks, chatting between songs, and the possibility on certain gigs of getting only one solo in a night, all tend to mitigate intensity risk factors that might otherwise lead to PRMD risk.
	Table 7.3.7 shows the triangulation of data regarding performance intensity and PRMD.
	Table 7.3.7  Triangulation of data regarding performance intensity and PRMD
	Case Study Teachers
	Case Study Students
	Teacher expectation from teacher survey
	Student report from student survey
	T2 More intensity in gigs as the fear and the adrenaline kick in which impedes relaxation and invites injury.
	S1 Definitely more intensity in performance as you are in the moment.
	Highest
	Highest
	Speed
	31.3% play at high speed 33.3% of the time
	19.3% play at high speed 10% of the time
	High
	S2 More intensity in performance "Just the sheer volume of playing with other musicians in clubs"
	Lowest 
	Lowest 
	4.4% play at high speed 15% of the time
	0.6% play at high speed 75% of the time
	T4 more people hurt themselves practising than on gigs because of comps, chats between songs, breaks, only poor piano etc. may injure.
	Highest
	Highest
	Volume 
	S5 Does not think about PRMD but concentrates on the gig and the adrenaline takes over and he is fine.
	38.3% play at high volume 33.3% of the time
	19.3% play at high volume 20% of the time
	High
	T6 Can't say - doesn't see or hear students practising or performing.
	Lowest
	Lowest
	6.3% play at high volume 25% of the time
	1.3% play at high volume both 35% & 60% of the time
	Highest
	Highest
	Attack, 
	20.8% play at heavy attack both 20% & 33.3%of the time
	20.6% play at heavy attack 20% of the time
	Heavy
	Lowest
	Lowest
	1.9% play at heavy attack both 75% & 65% of the time
	4.2% play at heavy attack both 20% & 35% of the time
	Table 7.3.8  Triangulation of data regarding warm-up prior to performance and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	T2 Flat table exercises in the car on the way in
	S1 has a "bit of a tinkle" at the sound check
	79.2% teachers advise students to warm-up for performance.
	68% of students warm-up for performance.
	Warm-up exercises 
	Scales (45.6%)
	S3 some scales at the sound check
	Scales (57.3%)
	Hanon (23.7%)
	T6 Formulated the "jazz dance" to relieve tension, promote relaxation
	Repertoire (51.8%)
	Repertoire (21.8%)
	Arpeggios (50%) for an average of 5 mins per session
	for an average of 10 mins per session
	Although over two thirds of students claim to warm-up prior to performance and over three quarters of teachers advise students to warm-up, both groups stating specific exercises used to do so, case study participants point out the practical difficulties of warm-up prior to performance.  As one teacher said in response to the question of whether he warms up prior to performance:
	Yes. Prior to performance because when you go on to perform you want to be able to walk on stage and just play at full capacity. When you are practising I think you can use your practice to warm-up, by just sliding into it gently but you can't do that onstage. Ideally if your fame and the resources were there you'd have a practice room with a Steinway and you could tell people to go away and leave me alone and come back with a steak in an hour and I'll be warmed up. So for most of us it's a case of 'should I do something in the car on the way in?' For most of us warm-up is very difficult.  So what I would normally do is do flat table exercises, because a lot of the jazz technique is from the wrist and you get that whipping action so just practising flat top finger exercises in different finger combinations (raps out the exercise on the table) with a variety of combinations 1,2,3,4,5,; 1,3,2,4,5 and then practise those on both hands and you can do that while you're driving (T2, A6.12 in Appendix 6).
	This realistic response indicates there is an element of idealisation in many of the responses to questions in the student and teacher survey questionnaire where participants are asked about warm-up and cool-down.  This highlights the fact that the interpretation of all self reported survey statistics must be qualified.  It is necessary to allow for the disparity between the ideal (stated in the questionnaire response) and the real (what actually happens in the life situation), which is a useful outcome of triangulation of data, comparing quantitative and qualitative responses to get a balanced result.  
	7.3.9 Performance Cool-down and PRMD 
	Table 7.3.9  Triangulation of data regarding cool-down after performance and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	No teachers advise cool-down after performance
	No students practise cool-down after performance
	5.6% of teachers  advise cool-down after performance Repertoire, Improvisation, Scale, Arpeggios (each 1.25%)
	17.5% of students cool-down after performance
	Type of cool-down exercise after performance
	Repertoire (5.6%)
	Scales &
	Improvisation (3.1%) Arpeggios (1.8%)
	for an average of 1½ mins per session
	for an average of 14 mins per session
	The statistics relating to cool-down gathered in the student and teacher surveys becomes a focal point when it emerges that case study participants, students and teachers, report no attempt to cool-down after performance.  The definite nature of the general attitude towards cool-down after performance (imagine a gig at a club and its customary celebratory aftermath) is reflected in the reply of one teacher: "definitely not cool-down."  Once again the ideal and the real appear to be in conflict.  
	7.4 Guiding Question 4:  What expectations do jazz piano teachers have regarding the musical and technical development of jazz piano students as  they affect PRMD?
	THEME 4: EXPECTATIONS OF JAZZ PIANO TEACHERS REGARDING THE MUSICAL AND TECHNICAL DEVELOPMENT OF JAZZ STUDENTS AS THEY AFFECT PRMD
	7.4.1 PRMD Cause
	Table 7.4.1  Triangulation of data regarding attribution for cause of PRMD
	Case Study Students
	Teacher survey
	Student survey
	Case Study Teachers
	(1) Lack of awareness
	(1) T6 (Q)  "I have seen very few problems that don't point directly to technical flaws which are usually remedied in one session."
	(1)  S8 My hand problems are directly related to the length of time I spend practising  (2) and the tension in my hands while practising.
	Attribution for cause of PRMD
	(2) Bad posture
	(3) Lack of exercise
	(4) Carrying heavy gear
	(5) Lifestyle - being obsessed to achieve and not taking a holistic approach
	(6) Excessive practice time coupled with computer and keyboard use
	(7) Playing mechanistically and disconnected from the music
	(2) T18  "The pressure of preparing...for assessment sometimes leads to a neglect of the foundational technical problems.  
	(3) My foot injury is related to poor technique
	(8) Too intense practice
	(9) Failure to warm-up
	(4) Personal perfectionism and (5) peer pressure make me feel the need to get "good" quickly
	(10) Tension
	(3 Young students  ...don't ...take the issues seriously - they can't see ...the cumulative effects of misuse."
	(6) S14  Other occupations.  Back pain was due to being injured  working in a grocery chain
	Out of the student and teacher surveys and case study responses a list of attributed cause of PRMD collated from all responses emerges:
	(1) Lack of awareness
	(2) Bad posture
	(3) Lack of exercise
	(4) Carrying heavy gear
	(5) Lifestyle - being obsessed to achieve and not taking a holistic approach
	(6) Excessive keyboard use (practice time coupled with computer and keyboard use)
	(7) Playing mechanistically and disconnected from the music
	(8) Too intense practice
	(9) Failure to warm-up
	(10) Muscular and emotional tension (student/teacher term) brought about by a failure to consciously relax
	(11) Technical flaws
	(12) Exam/Assessment demands
	(13) The perception of invulnerability of youth
	(14) Length of playing time
	(15) Personal perfectionism
	(16) Peer pressure
	(17) Secondary occupational hazards in the participant's other occupational activities
	One Case Study participant teacher is convinced tension (her term) is the most significant factor in PRMD, and eradication of tension will banish any risk of PRMD completely.  Her "jazz dance" method is described at 6.3.12 in this study.  I have also quoted from two students cited previously who attribute the PRMD injury experienced to tension (their term) (See S8; Table A4.6.1: 4.6.1.5 in Appendix 4). 
	Attributing a wider role to tension, as cited by Case Study teachers and students, as a cause of PRMD would tend to explain the anomalies demonstrated here.  No relationships are established in this study between many of the factors tested and PRMD.  This is certainly a challenging area for future research.
	7.4.2 Comments 
	The following table indicates the topics students and teachers elected to raise when responding to an invitation to comment further.
	Table 7.4.2  Triangulation of data regarding student and teacher comments and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	Topic
	THEME 1: CONTRIBUTING FACTORS TO BREAKDOWN IN PERFORMERS' HEALTH AMONG JAZZ PIANISTS
	*Personal experience of pain or injury
	 Hand/Wrist/ Fingers problems (7)
	*Pain or Injury due to practice
	 Forearm Injury after playing a long time
	*Pain or injury due to performance
	*Body part of pain or injury
	 Fatigue
	 Workplace injury
	*Student or Teacher symptoms
	*Other Occupations
	THEME 3: FREQUENCY, DURATION AND INTENSITY OF PERFORMANCE AND PRACTICE SESSIONS OF JAZZ PIANISTS AND THEIR CORRELATION WITH PRMD
	Practice/Performance *Duration
	 Recommend-ation re technical content (2)
	*Frequency
	*Intensity
	 Intensity varies
	*Breaks
	 Composition is the best way to learn and should be taught from the first lesson.
	 No scales but improvising, transcribing
	*Technical content
	 Technical work, repertoire
	THEME 4: EXPECTATIONS OF JAZZ PIANO TEACHERS REGARDING THE MUSICAL AND TECHNICAL DEVELOPMENT OF JAZZ STUDENTS AS THEY AFFECT PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	Topic
	Table 6.2: 6.2.4.1
	Table 6.2: 6.2.4.1
	Not explicitly stated
	Not explicitly 
	*Beliefs and Attitudes    
	stated
	 Tension the main cause of PRMD
	 Computer use and PRMD
	 Pressure of assessment precludes attention to technical problems
	 Injury due to extended practice 
	*PRMD Cause
	 Multiple gigs in a short space of time
	 Length of time playing and tension in hands
	 Students do not take PRMD seriously
	 Way s/he has to sit leads to sore back
	 Personal perfectionism
	 Technical flaws
	 Peer Pressure
	 Poor technique and tension on foot pedal
	THEME 5: TEACHER PERCEPTION OF THE DIFFICULTIES WITH RESPECT TO PERFORMERS' HEALTH THAT A JAZZ PIANO STUDENT MAY FACE WHEN PRACTISING/PERFORMING JAZZ MUSIC
	*Diagnosis of pain or injury
	 Ganglion between wrist bones
	 Unsatisfactory diagnosis (2)
	*Therapy to treat pain or injury
	 All injuries are manageable
	 Painkillers
	 Anti-inflamm= atories (2)
	*Alternative therapy for pain and injury
	 Alexander Technique
	THEME 6: THE EXTENT TO WHICH TEACHERS ADDRESS THE ISSUES OF PERFORMANCE HEALTH IN THEIR TEACHING, ESPECTIALLY AS IT RELATES TO PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	Topic
	*Pedagogy
	 Wishes to incorpor- ate PRMD issues into his teaching
	 Role of the teacher
	 Taubman technique, forearm rotation, flexible wrists, natural hand shape
	 Role of the teacher
	*Discuss PRMD with teacher
	 Culture of PRMD awareness
	 Repertoire demands heavy playing (5)
	 Role of the conserv- atorium
	 Culture of PRMD awareness
	 A belief that technique is 90% in the mind and 90% of it comes from anticipa- tion will lead to greater emphasis on general exercise  
	 Teacher discusses PRMD but it seems more classes in teacher's pedagogy than discussion of student problems
	 Research needed
	 Role of the conservatorium
	 Clinic attached to conserv- atorium needed
	 PRMD curriculum a necessity
	 Pedagog-ical approach proposed
	Students and teachers who wished to contribute further comment to the survey questionnaires or the case study interview questions introduced the topics bulleted in the above table.  Therefore these topics assume the additional importance of topics generated by the participants, rather than the researcher, and therefore are considered to be more meaningful to the respondent than those imposed upon them.  The general topics raised include:
	(1) A discussion of personal experiences with PRMD including seven references by respondents to finger/hand problems, the anatomical location of injury (forearm) and type of symptoms (fatigue) and how this developed after playing a long time: one personal experience of back pain was attributed to working at a grocery chain years before; (2) comments about the technical content of practice sessions by four individuals, one stating a belief that writing one's own music (composition) should begin at the first level of learning music and continue throughout as the ideal in technical content; (3) a stated personal belief in an idiosyncratic approach to relieving tension; (4) the causes of PRMD (all points are covered in points 1-17 listed above at 7.4.1; (5) an alternative diagnosis to the ones already specified, ganglion, suggesting a diagnosis which is neither musculo-skeletal nor nerve compression; (6) the unsatisfactory nature of diagnosis from medical practitioners; (7) the usefulness of anti-inflammatories; (8) all injuries are manageable; (9) praising the role of the Conservatorium in introducing the student to the Alexander Technique; and (10) the importance of pedagogy in raising awareness and the prevention of PRMD.
	All the topics raised are worthy of consideration as areas for further research.
	7.5 Guiding Question 5: What do jazz piano teachers consider to be the difficulties with respect to PRMD that a jazz piano student may face when practising and performing jazz music?
	THEME 5: TEACHER PERCEPTION OF THE DIFFICULTIES WITH RESPECT TO PRMD THAT A JAZZ PIANO STUDENT MAY FACE WHEN PRACTISING/PERFORMING JAZZ MUSIC
	7.5.1 Health Professional role in pain and injury 
	As pointed out by Williamon & Thompson (2006) the principal-study teacher has an important role, not only in the prevention of PRMD, but a collaborative role in the diagnosis and treatment of PRMD.  The following table pulls together the four types of respondents' answers to the question about the role of the health professional in PRMD.
	Table 7.5.1  Triangulation of data regarding the role of health professionals and PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	Consulted HP.
	S1 Went to the doctor a few times and also an OT, but with no success
	11.1% Teachers refer students to a Health Professional - for diagnosis, 14.8% for treatment - 
	74.9% of students consulted with a health profess- ional.  Highest satisfaction (35%) was with the Physiotherapist
	Health Professional role
	T2 "Not to my knowledge
	T4 "Yes" (Case Study Transcript Appendix 11d,Q 8)
	Physiotherapist / Cognitive Behavioural Therapist each recommended by 2 teachers (3.7%)
	T6  May have been a couple but largely pain free
	As can be seen from the table, although a large percentage of students claim to have consulted a health professional for treatment of PRMD, very few teachers had recommended health professionals to students (11.1% for diagnosis, 14.8% for treatment).
	7.5.2 Diagnosis of pain and injury 
	Table 7.5.2  Triangulation of data regarding diagnosis of PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	T4 named several well known types of PRMDs to indicate general knowledge of the topic of diagnosis but no personal knowledge
	S1 Muscle Fatigue
	14.8% of Teachers recommended Health Prof diagnosis 
	60.5% of students diagnosed by Health Professional 
	Diagnoses by Health Professional
	- no clear diagnosis
	S3 Not RSI or anything specific just one CT scan - "they couldn't really see... (anything wrong) 
	(Note: Aust 37.8%
	11.1% worked with Health Prof to diagnose 
	USA 83.3%)
	Bursitis
	Musculo-skeletal 73.3% 
	Diagnosis
	21% 
	Musculo-Skeletal 27.2%
	Nerve entrapment 4.0% 
	S5 2 different diagnoses from 2 different doctors at the same institute - neither satisfactory
	Overuse syndrome 22.7% 
	Physiotherapist 
	Physiotherapist
	Diagnosed by
	50.5%
	27.2%
	Not expressed
	Physiotherapist
	Most satisfied with
	69.4%
	Case Study Teacher
	Case Study Student
	Teacher Survey
	Student Survey
	T2 Was adamant that the Alexander Technique etc were not a useful prevention therapy.  General exercise and developing good technique, balance and anticipation work to prevent PRMD works better.
	No specific responses from students regarding types of therapy to prevent PRMD
	No specific resp- onses from teach- ers regarding types of therapy to prevent PRMD     
	No specific responses from students regarding types of therapy to prevent PRMD
	_______________
	______________
	_______________
	S1 "the doctors just kept on prescribing muscle pain medication"
	8/54 Teachers recommended the following therapies:
	75/160 Students accessed the 
	following therapies:
	S3 "...I had scans and acupuncture and I got some lotions like massage kind of stuff like that"
	T4 Suggests Feldenkrais, T'ai Chi, Yoga, Alexander Technique as well as good technique can prevent PRMD
	GP (1)
	GP (23)
	Physiotherapy (2)
	Physiotherapy (20)
	Sports Physio   (9)
	Chiropractor (1)
	Chiropractor (11)
	OT (1)
	OT (5)
	S5  "He just put me on antiinflammatories and told me not to play piano for a month.  The other doctor she treated things more holistically and I was going to the city once a week and she would perform osteopath manipul- ation on me.   We did that a few times but...
	Acupuncture (1)
	Acupuncture (5)
	Cognitive-Behavioural Psych (2)
	Surgeon/ 
	T6 Awareness of self as the instrument and taking care of the body instrument, breathing, posture work to prevent PRMD
	Specialist (2)
	__________________
	PREVENT/TREAT
	T4  "When I got tendonitis 25 years ago, I was put in splints for 3 months. I didn't practise or do anything. I didn't use my hands in any way. Then there was a long process of trying to retrain - 5 minutes a day, then 10 minutes a day... Ultimately for me there was not a very good result ...so unless the student is completely debilitated, that they need to try and find ways of integrating very mild practice and just figure out what it is they can do ... and do that."
	.  I also went to a Chiropractor...I studied 3 months at Harvard, Alexander Technique... From there I stopped seeking treatment.  I just started praying a lot more."
	7.5.4 Alternative therapy for pain and injury 
	Table 7.5.4:  Triangulation of data regarding type of alternative therapy to prevent/treat PRMD
	Case Study Teachers
	Case Study Students
	Teacher survey
	Student survey
	T2." ...boring plain exercise daily helps prepare muscles for the strains placed upon them."
	S1 "For me exercise was a big thing."  Also posture correction and massage for a back problem helped.
	16.6% of their students have tried alternative therapies
	28.2% students have tried alternative therapies
	Alternative therapy tried
	General exercise 22.1%
	General exercise 19.1%%
	Type of alternative therapy tried
	Alexander Technique 14.8%
	T4  Recommends students try everything, anti-inflammatory drugs, Yoga, Alexander Technique, Feldenkrais, (not chiropractic  or acupuncture), E vitamins, massage, deep tissue therapy, myotherapy, swimming - some people have a "sense of kinetic - how people use themselves who can help."
	Meditation 14.8%
	Not expressed
	Alexander Technique 66%
	Most satisfied with 
	Meditation 63%
	General Exercise 50%
	Case Study Teacher
	Case Study Student
	Teacher Survey
	Student Survey
	 Balance, physical and psychological - the helicopter view is needed
	 Role of the teacher
	 Taubman technique, forearm rotation, flexible wrists, natural hand shape
	Role of the teacher
	 Culture of PRMD awareness
	Repertoire demands heavy playing (5)
	 An hour a day exercising makes the other 23 more efficient 
	 Role of the conservatorium
	 Culture of PRMD awareness
	 Research needed
	 Teacher discusses PRMD but it needs to be  discussion of student PRMD issues as well as classes in teacher's pedagogy 
	 Role of the conservatorium
	 Abby Whiteside approach
	 Clinic attached to conservatorium needed
	 "...trying to get students to play using the larger muscle groups, and trying to involve the back and shoulder more and do less at the periphery."
	 PRMD curriculum a necessity
	 not having 2 muscle groups working against each other
	Pedagogy to prevent PRMD
	 DVD/video use as a teaching /learning tool
	 using "alert listening" for short timed sessions of total focus on the music
	7.7  Chapter 7 Summary
	The triangulation of data carried out in Chapter 7 produced the following results:
	 Students have reported a higher level of experience of pain and injury due to practice/performance (41%) than teachers have estimated (2.7%).  The data would appear to be inconsistent at the case study stage of the triangulation process, due to a large disconfirmation of the survey data by the case study respondents in that inexplicably, respondents claim, with one exception, to have no knowledge of PRMD.  However, taking into account the overall perspective aided by the case study responses, a different view of the data emerges;
	 although teachers do not recommend playing through pain except in certain situations for a limited amount of time e.g. to the end of the performance, many students do so.  The "culture of silence" has been cited as one reason why students do this, but we also have to look at teacher perception of their role in relation to student PRMD issues;
	 although teachers' prediction of symptoms come close to students report of symptoms, teachers do not correctly predict the forearm as the most injured body part in practice, though they do get this right in predicting forearm injury due to performance;
	 in frequency, duration, and intensity of practice teachers recommend and students practice a very varied schedule with mostly no set structure.  Students tend to push themselves further than teachers expect them to, and in fact teachers advise against students over-extending themselves in practice and performance;
	 no relationships were found between frequency, duration and intensity of practice/performance and PRMD.  
	 teachers recommend scales, arpeggios, repertoire and improvising, for warm-up.  However, students warm-up for practice using scales, arpeggios and Hanon.  Of the case study teachers, one does not recommend warm-up, one prefers to ease gently into the practice session as a warm-up and one emphasises the importance of seeing oneself as the instrument and the piano as simply an extension of oneself, whereby warm-up of the whole self, mind and body becomes the focus of warming up;
	 students report using exercises for the fingers mostly for both practice (23.7%) and for performance (33.7%).  Exercises for the hands rank second for both practice (20.6%) and for performance (31.8%), while exercises for the forearm, the most reported PRMD anatomical location, receive a very low level of focus for warm-up exercises for both practice (5.7%) and performance (5%);
	 although 5.6% of teachers report advising students to cool-down after practice, no case study participants, students or teachers, either advise or practise cool-down.  It would seem that the statistic of 30% of students who report cooling down after practice does not reflect reality, but rather indicates that students have chosen the socially acceptable reply, a common characteristic of the self-report questionnaire, especially when administered by one's academic tutor;
	 teachers assume students are mostly motivated to over-extend themselves because of Teacher Pressure, while students are actually motivated by Time Pressure, Workload and Personal Perfectionism.  Case Study data from at least one teacher suggest teachers presume they need to exert more external control over student schedule of practice at tertiary level than they seemingly need to do;
	 collating the student survey, teacher survey and case study responses, I generated a 17 item list of factors as the attributed cause of PRMD;
	 collating the student survey, teacher survey and case study responses, I generated a 10 item list of comment topics raised by the students and teachers themselves, pertinent to establishing a pedagogical approach to prevent PRMD;
	 the relationship between repetitive finger-strengthening exercises and PRMD cannot be ignored in this study, however it would be unsafe to infer a causal connection without further more methodologically sound research;
	 although a large percentage of students claim to have consulted a health professional for treatment of PRMD, very few teachers reported recommending a health professionals to students.  Of those who had, few had worked with the health professional for diagnosis (11.1%);
	 the general dissatisfaction with the diagnosis of PRMD is made clear by referring to the case study participants' remarks.  Teachers are reported as generally not knowing much about diagnosis, while students recite shared experiences of a frustrating process around seeking help in diagnosis and treatment from teachers and health professionals, and finally resorting to self-help.  Most satisfaction was expressed with physiotherapists in both diagnosis and treatment;
	 USA participants are much more likely to seek professional help (83.3%) than the Australian participants, of whom only 37.8% reported seeking such help.  Once again this may correlate with the wider awareness of PRMD in USA, and the very important role of the performing arts medicine clinics, much more accessible in USA than Australia;
	 students and teachers report using traditional therapies in the treatment of PRMD.  They list GP, Physiotherapist, Chiropractor, Occupational Therapist and Acupuncturist in common;
	 students and teachers report themselves as being equally open to alternative therapies.  They list their preferred alternative therapies as follows: (1) General exercise; (2) Alexander Technique; and (3) Meditation.  For at least one student the third option takes the form of prayer.  The highest level of satisfaction is expressed with general exercise, and this is supported by case study participants, explicitly by at least one student and one teacher; and implicitly throughout by reference to keeping physically fit;
	 the opinion of one survey participant, a student, towards the Alexander Technique as a preventative of PRMD calls on the conservatorium to provide knowledge and experience of this technique to all students; and
	 collating the student survey, teacher survey and case study responses, I generated an 8 point list of pedagogical alternatives to help prevent PRMD.
	Chapter 8 provides a discussion and recommendations of the research. 
	CHAPTER 8
	DISCUSSION 
	8.1 Significance of the current study
	Most studies on PRMD in the literature were found to study classical musicians, predominantly orchestral musicians, despite the large proportion of professional musicians who either play non-classical music exclusively or who supplement their classical income by performing non-classical music as well as classical.  
	Where pianists have been the subject of various research projects, performing arts medicine has traditionally focused on the performance of classical pianists and very little research has been carried out to investigate the performance wellness of non-classical pianists.  
	A review of the literature could uncover no significant studies that focused on the prevalence of PRMD among jazz pianists, although one study (Chong & Chesky, 2001) did include jazz pianists in their study and discovered a prevalence of 81.4% PRMD.  
	The current study is the first research to investigate performance wellness among jazz pianists as a discrete group, encompassing both Australia and the USA.  
	I have undertaken a research project to explore the research question: 
	What are the factors contributing to prevalence of Performance Related Medical Disorders (PRMD) among tertiary trained jazz pianists in Australia and the United States and what are the effects of PRMD on these musicians?
	8.2 Discussion of the findings of this study and recommendations for further  research
	A discussion of the findings of this study with recommendations for further research follows under the following headings: (1) jazz pianists' and teachers' personal experience of PRMD and playing through pain; (2) forearm as the main site of PRMD in jazz pianists; (3) prevalence of PRMD among jazz pianists; (4) frequency, duration, intensity of practice/performance, environmental factors and PRMD among jazz 
	pianists ; (5) warm-up and cool-down and PRMD among jazz pianists; (6) repetitive finger-strengthening exercises and PRMD among jazz pianists; (7) repertoire and PRMD among jazz pianists, (8) student motivation as a factor of PRMD among jazz pianists; (9) causes of PRMD among jazz pianists; (10) jazz piano pedagogy to teach about and prevent PRMD; and (11) student health - roles of (a) the Conservatorium, (b) Performing Arts Medicine Clinics (PAMs), (c) Teachers, (d) Students, and (e) Parents in teaching/learning about, prevention, diagnosis and treatment of PRMD.
	8.2.1 Jazz pianists' and teachers' personal experience of PRMD and playing through pain
	It emerged from the study that a certain amount of playing through pain may be necessary.  Firstly for economic reasons, and secondly because it has been observed that the jazz pianist spends the majority of his or her time accompanying rather than soloing.  It is proposed that this explains the higher prevalence of playing through pain reported in performance rather than in practice.  Although those who report playing through pain report a higher prevalence of PRMD than those who do not, further research is required in the area of playing through pain so that guidelines might be given as to what is acceptable and what is unacceptable in consideration of PRMD.
	8.2.2 Forearm as the main site of PRMD in jazz pianists
	The forearm has been identified as the main site of performance related medical problems in this study.  Further research may discover ways to minimise this problem and to provide strategies to contend with the seeming inevitability of this phenomenon.
	8.2.3  Prevalence of PRMD among jazz pianists
	It is suggested that the prevalence of PRMD among jazz pianists is under-reported due to: (1) the unwillingness on the part of both teachers and students to disclose; (2) the decision made by the researcher to report injury rather than pain; and (3) the lack of clarity in some questions as to what can be defined as PRMD.  Chong & Chesky (2001) in an online survey where there can be no issue of social acceptability factors in the responses, report 84% PRMD among jazz pianists.  However there could be a tendency for only those with personal experience of PRMD to take the trouble to answer an online survey, thus over-representing the results.  The students in the present study report 41% injury and 63% pain, while 47% report attending a health professional because of pain or injury.  With the unwillingness to disclose and the social acceptability and economic issues generating a "culture of silence" factored in, I estimate the actual situation, if researched in a more tightly controlled approach, as suggested by Bejjani et al, (1996) and by Wu (2007), may produce a higher prevalence rate, closer to Chong & Pesky's findings than I have shown here.  A need for further research is clearly indicated.
	Variables yielding some results worthy of further study include: (1) age [21-30 years age group experienced more PRMD, but the over 35s, then the 15-20 years experienced less PRMD]; (2) gender [males in the current study experienced more PRMD than females]; (3) hand dominance [left hand dominant reported slightly more PRMD]; (4) occupation [those who were also teachers experienced more PRMD]; (5) education level [bachelor students suffered more PRMD than post graduates; also many teachers were under-qualified, a factor which could contribute to student PRMD]; (6) posture correction [those who correct posture during practice/performance experienced more PRMD]; (7) repetitive finger exercises [those using repetitive finger exercises suffered more PRMD]; (8) warm-up and cool-down at the piano [those who warm-up and cool-down suffered less PRMD]; (9) general/aerobic exercise [current study participants showed beneficial effects of general/aerobic exercise in the prevention and treatment of PRMD]; and (10) the study participants reported on their choice and the efficacy of traditional and alternative prevention/treatment methods.
	Variables where no relationship with PRMD was established include: (1) geographical location; (2) age of first piano/performance experience; (3) years of piano practice/performance experience; (4) frequency, duration and intensity of practice/performance; (5) away-from-the-keyboard practice; and (6) normal and peak total keyboard use.  These are also areas to be considered for future research.  
	Untested variables in relationship to PRMD were: (1) secondary occupation and prior occupation; (2) sports or hobbies undertaken; (3) the role of computer keyboard use; (4) excessive practice the day before a student's lesson; (5) periodization of practice; and (6) repertoire and its role in PRMD.  These are also potential topics for future research in this area of study.  
	8.2.4 Frequency, duration, intensity of practice/performance, environmental factors and PRMD among jazz pianists
	It is a presupposition of this study that the practice/performance situation in respect to jazz pianists is quite different from that of classical pianists (refer to p. 6 this study).  As a past student and current performer and teacher of jazz piano, through naturalistic observation with some verification from Case Study participants, I have observed that the practice and performance conditions for jazz pianists were found to be such that jazz pianists perform in noisy situations usually with drum sets, amplified bass, trumpet, saxophone and trombone at a high decibel level.  The stylistic traits of jazz piano demand a challenging technique which is jazz-specific in order for pianists to perform at the professional standard required in the jazz environment.  
	In addition, jazz pianists are required to perform on electric pianos, synthesisers and often perform on inferior quality pianos in jazz clubs and bars.  These ergonomic factors may contribute to PRMD among jazz pianists due to inconsistencies with the setup of the keyboard stand, keyboard stool, and music stand. 
	Additional problems in intensity of playing are created in jam sessions which are a common event in jazz performance and here the competitive nature of the musical interactions contributes to the intensity of performance levels required of the jazz pianist.
	In examining the frequency, duration and intensity of performance and practice sessions of jazz pianists and the correlation with PRMD, early statistical analysis did show a correlation between intensity of practice and performance and PRMD, but not frequency and duration. Nevertheless because of the difficulty of establishing the reliability and validity of the measurement of the levels of intensity, the statistical evidence was excluded. 
	8.2.5 Warm-up and cool-down and PRMD among jazz pianists
	The findings of this study tentatively confirm that it is advisable to warm-up prior to practice, and as much as possible also warm-up prior to performance.  However it is considered by some participants that away-from-the-piano exercises are preferable to no warm-up at all where warm-up is not possible.
	Cool-down is also advisable after practice, but usually impossible after performance.  However the ideal of cool-down remains a preferred option where opportunity exists.
	Although those who warm-up and cool-down were both shown to suffer less PRMD in the current study, further and more specific research is also called for to test this finding.
	8.2.6 Repetitive finger-strengthening exercises and PRMD among jazz pianists
	Enough doubt has been cast on the wisdom of incorporating repetitive finger-strengthening exercises as a practice technique to advise caution in their indiscriminate use.  Improvisation and the less physically demanding exercises may be preferable, but this also seems subject to further research.
	8.2.7 Repertoire and PRMD among jazz pianists
	Although it was not possible to test the link between each category of repertoire studied and PRMD, student comments indicated a connection whereby some repertoire demands greater intensity of playing.  However there are some problems associated with attempting to regulate repertoire. 
	Jazz repertoire, due to the high level of improvisation content is extremely difficult to grade in a logical progression to facilitate the development of technique.  The unpredictable nature of the genre also makes it more difficult to prepare for performance conditions.  
	Latin American jazz such as Salsa is highly integrated into the jazz repertoire and this style of Latin jazz piano is proposed as a significant factor in the prevalence of PRMD in jazz pianists.  Though statistical significance between PRMD and playing Latin jazz was unable to be supported in the current study, as other variables were numerous and could not be controlled for, the claim remains to be explored more fully by further research.  It remains problematic that Salsa jazz repertoire is believed to contribute extensively to PRMD because of the competition between loud percussion and brass instruments where the role of the pianist is to play montuno patterns for extended periods of time without a rest.
	8.2.8 Student motivation as a factor of PRMD among jazz pianists
	There is a clear indication that students, especially those in tertiary music studies courses, are highly self-motivated, and teachers can assume a coaching or mentoring role for the most part.  To engage student cooperation in the joint project of preventing PRMD in practice/performance situations is a more meaningful and proactive exercise than passively advising against over-use.
	8.2.9 Causes of PRMD among jazz pianists
	Apart from the factors mentioned earlier which show either a positive or inverted relationship with PRMD, there is an often voiced general consensus that frequency, duration and intensity of keyboard activity is the main cause of PRMD.   Although not sustained statistically in the current study, this remains a matter of conjecture.  The role of tension as mentioned and understood by case study students and teachers (mental stress), as well as ineffective relaxation techniques, and sustained muscular tension associated with constant practice/performance, deserves much greater attention.  There is also the factor of an inherent propensity to PRMD, involving genetics, environment, mental health and other factors, to be taken into consideration, although the challenge of defining and identifying this tendency through research may be dependent on isolating such a factor.
	8.2.10 Jazz Piano Pedagogy to teach about and prevent PRMD 
	Jazz pedagogy is relatively new and has not had an opportunity to develop a clear progression of technical skill through greater expression of repertoire.  This is something to be taken up by the music schools as a body and by further research into this area of study.
	In Australia, The National Council of Tertiary Music Schools (NACTMUS) is a non-profit peak body for tertiary level music schools, conservatoria or university music faculties which offer specialist music degrees for the education and training of professional musicians.  NACTMUS also develops policy to encourage research into music.  The Music Council of Australia (MCA) has a research arm also.    It is hoped that fostering further research into jazz musicians' health issues and teaching and learning will become part of the agenda of these peak research bodies.  As previously mentioned (p.2), the curriculum developed in the course of the project, Musicians' Health National Curriculum Initiative (http://www.soundperformers.com, 2011) is expected to fill a gap in teaching and learning about PRMD at tertiary level. 
	3055BIn Australia, The National Council of Tertiary Music Schools (NACTMUS) is a non-profit peak body for tertiary level music schools, conservatoria or university music faculties which offer specialist music degrees for the education and training of ...
	8.2.11 Student health - Roles of the Conservatorium, Performing Arts Medicine Clinic, Teacher, Student, Parent in teaching/learning about, prevention, diagnosis and treatment of PRMD.
	8.2.11.1  The Role of the Conservatorium in teaching/learning about, prevention,  diagnosis and treatment of PRMD.
	Clearly the first role of the conservatorium where PRMD among jazz pianists is concerned is to send from its doors jazz pianists, whether performers or teachers or both, who are fully aware of all the implications of PRMD, its prevention, diagnosis and its treatment.  Within the constraints of existing course work, this is a challenge to be faced by tertiary jazz piano course administrators and lecturers worldwide.  Many institutions are already rising to this challenge.
	A three part series of articles over 3 issues of the 2007 Medical Problems of Performing Artists was hosted by editor Ralph Manchester after a call had been made for descriptions of courses which offered tertiary units in occupational health to all undergraduate music majors (Manchester, 2007 a; b; c).  This initiative grew out of a PAMA and National Association of Schools of Music combined decision at the Health Promotion in Schools Music Conference of 2004 to actively promote such courses of study.  
	Writers who have described and evaluated various tertiary courses which incorporate PRMD classes in their content include Grant (2008); Roennfeldt (2008); Spahn, Hildebrandt, & Seidenglanz, (2001b).  
	Also at the Royal College of Music (RCM) in London, Williamon and Thompson (2006) have implemented a curriculum initiative which seeks to equip "aspiring musicians with skills for achieving and maintaining a fruitful, healthy career in music" (p. 413).  They also suggest that similar curriculum initiatives such as their Healthy Body, Healthy Mind, Healthy Music unit of study "should be embraced and employed by educational institutions globally in fulfilling their duty of care for students" (p. 413).
	However there is a strong possibility that any music school which takes up this initiative would face compounding difficulties.  Williamon and Thompson (2006, p. 423) state they would like to offer more opportunities to graduate students at RCM in postural-type training, but with the exception of the Alexander Technique which is offered to all first year students, they cite three main reasons for not being able to implement more extensive postural training in their educational institution.  These are (1) the costs involved in an area of study which is already labour intensive (2) the extensive practice times required presents timetabling problems, and (3) appropriate facilities are seldom available in conservatoria, for example room space or shower and change facilities are not usually built into the infrastructure of schools.  Many institutions would find similar constraints.
	Yet in the Coordinate Movement Program at Portland State University, students study units in anatomy and physiology, as well as piano technique.  Students who are suffering from PRMD and seeking retraining while they complete their studies are offered places in the course.  One student in the current study describes a music school which offers Summer clinics where students can access classes and therapy for PRMD.
	Apart from the RCM - London (Instr. Williamon), other centres such as Universities of Ohio - Athens (Instr. Berenson), Indianapolis -Indiana (Instrs. Barton & Hacker), North Texas - Denton (Instr. Chesky), North Western - Chicago (Instr. Brandfonbrener), Eastman - Rochester NY (Instrs. Callan-Harris & Eda), Shepherd - West Virginia (Instr. Bruning), Southern Maine - Portland (Instr. Williamson), Michigan - East Lansing (Instr. Palac), George Mason - Virginia (Instr. Sternbach), and as reported by Blum, (1999; 2003) the Music College (Hochschule für Musik) in Hannover, Germany (Instr. Altenmüller) offer similar retraining courses.  This list is representative rather than exhaustive.  The list, gleaned from the literature, appears here simply as a guide to what has been located as a by-product of the current research project.
	Whilst conducting research in the USA, many people expressed to the researcher their confidence in the Abby Whiteside (1997) body rhythm technique to avoid injury.  Sophie Rosoff founded the Abby Whiteside Foundation to ensure the continued publication of Whiteside's work.  Ms Rosoff was also reported by one of the Case Study participants as having provided invaluable help in overcoming PRMD.
	Apart from working toward curriculum which teaches prevention of PRMD, even from an Occupational Health and Safety perspective as part of the VET training courses mentioned earlier, there is always a possibility, should the need be shown to exist, that the tertiary sector currently training jazz pianists could initiate in each state of Australia a performing arts medical and academic centre such as those found elsewhere.  Alternatively clinics attached to universities with music programs have also been shown to work well.
	The usefulness of the courses taught at these centres is verified by Barton and Feinberg (2008) who conducted an evaluation of a 6 module course in "Physiology of Music and Performing Arts Medicine."  Post-test compared to pre-test results showed the efficacy of the course for increasing student knowledge and awareness of health issues relating to the performing arts.
	Conservatoria, as the educators of future musicians, may need to take a greater responsibility for PRMD in the musical community.  As Brandfonbrener (2004a), in her Editorial of the September, 2004 issue of Medical Problems of Performing Artist states: 
	When discussing compulsiveness and obsessive behaviour among artists, there is something of an intrinsic dichotomy.  There can be little argument that to achieve competence in artistic performance, a degree of these characteristics is essential.  In fact, these essential behaviours are by no means limited to artists.  To be a good physician, a level of compulsiveness must be ingrained.  But it is a question of degree and even more of balance.
	This is perhaps where the educational system has failed its consumers.  Conservatories are in the business of, among other things, producing the "best and brightest" and the most exciting performers that they can.  They are certainly not intentionally trying to harm their students on the way to achieving this success.  However inadvertent though it may be, in the face of the current prevalence of medical problems in students, they need to examine openly all aspects of the curriculum, no matter how historically successful these methods have seemed to be (Brandfonbrener, 2004a, p. 106).
	There is a note of caution in Brandfonbrener's statement which resonates with the hopes of the current study, that is, to see provided globally the best possible curriculum to tertiary jazz piano students so that PRMD may be minimised among this group of musicians.
	8.2.11.2  The role of the Performing Arts Medicine Clinic/Centre (PAM) in teaching/learning about, diagnosis and treatment of PRMD
	The role of Performing Arts Medicine Clinics/Centres, not readily accessible in Australia, but well recognised in the USA (if not always ideally accessible to all) , is to provide the expert diagnosis and treatment needed to ensure PRMD is quickly identified and the way to a speedy recovery is facilitated in a timely manner.  A notable exception in Australia is the outstanding work carried out by Dr Bronwen Ackermann on the east coast, but not readily available to the majority of musicians who live elsewhere.
	Many authors have contributed articles to the literature on the invaluable role of clinics over the years.  These include: de Hoff (1993); Dennet and Fry (1988); Eaton and Nolan (1991); Eli (2002); Fess and Moran (1981); Grant, (1988); and Sataloff (2000).  These writers and researchers have provided the groundwork for the establishment and support of the work of these clinics.  Regrettably, with the exception of the remarkable work carried out by Dr Ackermann, Australia does not currently have widespread access to the specialised facilities provided by the PAMs in other parts of the world.
	Apart from the obvious role of the clinic in offering diagnosis, treatment, re-training, rehabilitation and emotional support, it is in the clinics where scientific measuring instruments now being adapted to diagnostics, research, and treatment of PRMD can be utilised with greater efficacy.  These include measuring tools such as the frequency of abnormal movements scale (Spector & Brandfonbrener, 2005), the Jamar Dynamometer (Fess, 1987), Electromyography (Grieco et al., 1990; Leijnse, Campbell-Kyureghyan, Spektor, & Quesada, 2008) and electrogmyographic biofeedback (Kjelland, 2000).  Also, as described by Jewell (2007), and supported by Lindequist &. Marelli (2007), the diagnosis of upper-extremity pain and injury by magnetic resonance imaging (MRI) can be utilised.  Biomechanical modelling (Wristen, 2000) and described by Visentin & Shan, 2004) may be one way of using these instruments to bring together the three elements of describing accurately the movements that are thought to cause the injury, the linking of external description with internal physiological conditions, and finally determining relationships that allow quantification of levels of injury risk for the individual.
	Globally, many clinics practise performing arts medicine.  Specific training programs may be required to ensure the same skill level in any Australian clinic which may be set up.  Other clinics in the field found in the course of this research project include Rietveld and Delprat who have a clinic in Holland, James and Wynn Parry in Britain, and the Jouvenet Clinic in Paris.  Jouvenet is directed by Tubiana and Winspur authors of the Musician's Hand series of articles in the peer reviewed Journal, Hand Clinics.  Also in Canada, the Musicians' Clinics of Canada is a society which is currently directed by John Chong.  Also, a physiotherapist, Patrice Berque, set up a Musicians' Clinic in 2002 in Glasgow, initially with the help of the Musicians Union Scotland (MU) and, in 2004, the British Association for Performing Arts Medicine (BAPAM).  Berque is also involved in health promotion and prevention of playing-related musculoskeletal disorders.  Again the list is not exhaustive but indicative of the strong interest in PRMD rehabilitation therapy around the world, proving role models for any potential Australian clinic.  Horvath (2010) provides a very comprehensive list of the facilities available worldwide.  Also the establishment of services such as those described by MAP (2008) with a sliding scale of fees according to income would be a welcome addition to the conservatoria clinics in Australia should they become a reality.  
	Amadio (2003a) states with regard to rehabilitation following hand injury:
	As for formal rehabilitation, this depends on the patient and the therapist.  A therapist who is not skilled in the management of musicians often has difficulty providing benefit to a re-education program over and above that which the physician and musician, in combination with the music teacher, can devise.  On the other hand, however, a therapist skilled in the management of musicians can provide valuable assistance in re-education, thus, centres that provide not only hand surgical but also hand rehabilitation expertise can be of particular benefit for the musician seeking help for nerve compression syndrome (p. 285).
	This applies to other PRMD injuries also.  The difficulties of setting up such clinics in Australia, reported earlier (Hadok, 2008), need to be overcome if those students leaving our conservatoria for independence in the wider community are to find optimum health and wellness in the pursuit of their music careers in the face of the risk of PRMD.  Awareness in medical circles alone is of no use if the medical community do not share such awareness with the music and general communities.
	8.2.11.3  The role of the teacher in teaching/learning about, prevention, diagnosis  and treatment of PRMD.
	There are studies which address health issues of the teacher themselves (Fjellman-Wiklund, Brulin, & Sundelin, 2003; Fjellman-Wiklund, Sundelin, & Brulin, 2002).  There are also many studies which outline the role of the music teacher in respect to the student (Burge, 1991; Harman, 2004; Hildebrandt, & Nubling, 2004; Turon, 2000; Wristen, 1995).  The principal study teacher, in this case the jazz piano teacher has to wear various hats in order to bring out the best in his or her students. The challenge principal-study teachers need to prepare for is facilitating the development of the student socially, psychologically and physically in the framework of their music practice and performance environment.
	Practice away from the piano is an area worthy of more intense exploration, according to the data I gathered.  Although no positive relationship was established between away-from-the-piano exercises such as visualisation and the prevention of PRMD, in the four areas of away-from-the-piano practice, the majority spent less than 10% of time on these activities.  Setting student homework projects in away-from-the-piano activities might be a worthwhile venture for teachers, who have not previously attempted to do so, if only in an experimental capacity to observe results.  
	Also, as teachers realise that tertiary level jazz piano students are mainly driven by internal motivation, rather than teacher pressure, the weekly teaching session may tend to become more relaxing and not entirely devoted to revision of the set pieces, leading to more teacher/student interaction so that the teacher may learn from the student more of their knowledge and ideas, and this in turn may lead to sharing concerns regarding PRMD.  If there exists a so-called "culture of silence," teachers are in the best position to offer a crucial support role to students before, during and after the intrusion of PRMD becomes evident.  The role of the psychologist/counsellor has been suggested by Tubiana (2003a) and Howard (2002) who explore the psychological trauma involved and the need for psychological support when pianists find they can no longer play as a result of PRMD.  Brandfonbrener and Lederman (2002) also offer advice to the teacher who may have to fill the role of counsellor at times, or to collaborate in the rehabilitation process.
	Those musicians and musicians' resource people who offer strategies for the teacher to pass on to students abound in the literature (Burge, 1991; Day, 1997; Frederickson, 2002; Horvath, 2008; 2010; Jones, 2001; Klickstein, 2003; Lister-Sink, 1006; Sternbech, 2004; Travell & Simons, 2992; Trotter, 2000; Turner, 2004; Wynn-Parry, 2003b), to name a few.  The resources offered by these experts in the field of PRMD prevention and treatment contribute diversity to the many valuable approaches already cited previously in this study.  Harman (2004) points out the benefits of making better use of the resources offered on the internet.  The benefit of enhanced professional development for teachers has also been evaluated by Hildebrandt and Nubling (2004) who found a positive effect for students as a result of providing teacher training.
	Self education for teachers to optimise their role in the management of PRMD is recommended since continuing education and the reading of peer reviewed journals, unlike in other professions, is not currently expected of piano teachers in order for them to remain qualified.  In fact specific qualifications are not required at all to set up as a teacher of jazz piano.  Currently the best performers get the best students as well as the best teaching jobs.  The basic qualification is often all that has been demanded and therefore pursued.  More needs to be done to audit the currency of teacher accreditation and who better to take the initiative in this than teachers themselves.
	8.2.11.4  The role of the student in teaching/learning about, prevention, diagnosis  and treatment of PRMD.
	Lieberman (1989) was an early writer on the topic of the role of the student.  Students need to quickly recognise and seek help for symptoms of PRMD.  Primarily, the responsibility for taking measures to prevent PRMD rests with them.  Refusing to allow external pressures such as time pressure, workload and personal perfectionism to lead to excessive frequency, duration, or intensity of practice would be a start.  Cultivating a repertoire of activities away from the piano to enhance both practice and performance would be another positive step.  Avoiding the extremes of speed, volume and attack during practice sessions, taking rest breaks, refusing to persist in playing unnecessarily through pain, learning as much as possible about the biomechanics of mastering their instrument as well as the anatomy of their own body is part of the educative process in students' taking an informed approach to PRMD prevention.  However a student’s attitude to health and their own vulnerability, and their willingness to take health issues into consideration are also important factors in the prevention of PRMD (Spahn, Richter & Zschocke, 2002; Spahn, Strukely, & Lehmann, 2004).  
	If PRMD should occur, it is the role of the student to take a positive and optimistic approach throughout the diagnosis and treatment and on to rehabilitation.  This is extremely important.  Looking at the success stories, rather than the handful of failure-to-respond cases is much more conducive to a speedy recovery than dwelling on the negative aspects of PRMD.  A report concerning the successful comeback of Rangell (Bradley, 1998) after treatment for overuse to his right hand and arm is encouraging to those who have been told, in some instances, there is no hope once PRMD is encountered.  
	Barbieri (2002) also advises those recovering from PRMD to come back slowly, but to come back.  Horvath (2003a; b; c; 2006; 2008; 2010) has also been widely reported for her advice in this field.  DeLisle et al. (2006; 2007), describe the successful retraining of three pianists with focal dystonia.  Burnson (2007) has an encouraging story attributing successful recovery from a fingertip injury which gives credit to the Taubman approach for the positive outcome.  Perhaps the most widely publicised of all the celebrated recoveries is that of Leon Fleisher as told to Martin Cullingford (2004).
	8.2.11.5  The role of the parent in teaching/learning about, prevention, diagnosis  and treatment of PRMD.
	Since many students remain under the guidance of their parents well into their life-span, if not for the whole of their lifetime, Pruett (2004) has addressed a previously neglected area, the role of the parent in the prevention of PRMD.  When seminars are being planned and advice given on PRMD, the parents of the music student must be taken into account.  
	Even tertiary students are often dependent on parents as many need to continue living at home for longer than would be considered normal due to the low level of employment and the high cost of living independently.  Parental influence, for many reasons, continues to guide the jazz pianist, as it does many others, well into life.
	Investigating the true state of affairs in respect to each of the above factors of this study and possible connections to PRMD would be beneficial, as this is simply a preliminary explorative and descriptive study, and no findings have been unequivocally stated as too many variables create an unwieldy task of statistical analysis and there is an inability to isolate the effects of each variable, since no controls are in place.
	It is a hope that further studies that have, up to now, been carried out in all areas of research in collaboration with musicians in general or with classical pianists in particular, may now be broadened to provide much more information on jazz musicians in general and jazz pianists in particular.  
	8.3 Limitations of the research findings.
	Some limitations of the research findings include: 
	(1) difficulties inherent in self-reporting which are: 
	(i) providing socially acceptable responses to questions, especially in classroom situations where one's academic tutor or principal study teacher is the researcher.  Despite assurances of confidentiality, participants may feel uncomfortable in disclosing issues which may cause the researcher to view them in an unfavourable light.  Therefore the participant's need to be seen as socially desirable and compliant, as well as the tendency to exaggerate or downplay responses is a common methodological problem; 
	(ii) risk perception, leading to under- or over-reporting to avoid showing weakness in a very competitive field, which may lead to loss of status or loss of a place in a current course or perhaps a loss of future employment prospects in a small city.  Despite assurances of anonymity, some doubt may remain in the mind of the participant about the content, handwriting, or other identifiable features making identification possible in their case.  Paranoia is always possible in competitive fields of endeavour;  
	(iii) over-reporting in the sense of "I'm expected to tick as many boxes as possible or they wouldn't be included."  A prime example of this was where no cool-down after performance is usually undertaken for reasons of lack of facilities or opportunity, yet many ticked the boxes or suggested specific post-performance cool-down exercises undertaken; 
	(2) the inability to match the researcher's and the participant's interpretation of the levels of speed, volume and attack, threaten the construct validity of the questionnaire.  In terms of reliability (that the instrument measures what it set out to measure) and validity (satisfying the test/re-test criteria), the levels of speed, volume and attack may have been difficult to gauge so that high level attack, for example, may mean different things to different people; 
	(3) the inability to discover response rates due to delivering questionnaires generously among colleagues, friends and associates, with an invitation to email to interested people;
	(4) the likelihood that only those with an interest in PRMD may have responded in the seminar-based questionnaire administrative process.  However those in timetabled classes were more of a captive group, but may have under-reported for the reasons stated; 
	(5) the absence of random sampling precluded some statistical analysis, as did the absence of a required homogeneity of variance within and between groups due to the large spread of data; 
	(6) the difficulties inherent in telephone interviewing, which, whilst efficient and cost-effective for researcher and participant, it does remove the possibility of reading non-verbal signals.  These latter can often provide insight into the nature of responses and the interviewee's commitment to particular viewpoints.
	(7) differing perceptions of what constitutes pain, what constitutes injury and how much a participant factors pain as an inevitable part of the practice/performance experience before registering it as "injury" is subjective information and unable to be calibrated; 
	(8) further limitations include some flawed questions in the questionnaire.  For example, there may have been some misunderstanding of the term "aerobic" when asking about exercise patterns. The word "injury" also caused some difficulty as some claimed no injury, but went on to describe symptoms, since it is possible to have some symptoms that do not necessarily denote injury. Also the meaning of "posture correction" was not clear;  
	(9) asking respondents to estimate percentages of time spent in various activities may have made accurate answering difficult.  Results are reported, but only tentatively, due to the difficulty in accepting that responses were uniformly accurate;  
	(10) the inclusion of a disproportionate number of Western Australian students, many who were currently being taught by the researcher, may have led to a skewing of the student results;  
	(11) the lengthy questionnaire may have caused many to fail to answer the final questions, or more frequently, skip through some of the intermediate questions and come back to the final ones;  
	(12) nor does the research achieve the ideal set out by Bejjani (1996), to conduct the research in a "true blinded, random case-controlled fashion" (p. 406);  
	(13) any claims between the variables examined and PRMD remain necessarily cautious. As stated by Wu (2007), there are methodological problems involved so that, unless we thoroughly examine other activities in which those experiencing PRMD are engaged, we cannot make strong claims with respect to correlations between practice and performance activities and PRMD. For example a pianist claiming elbow problems attributed to piano practice and performance may be an avid tennis player, a sport so notorious for the strain it imposes on the elbow that the term "tennis elbow" has been adopted into common terminology.  "Golf thumb" could fall into the same category.
	However, although the responses obtained from jazz piano students at tertiary institutions and tertiary trained jazz piano teachers may not meet with all the criteria of the most methodologically sound report, it is proposed that, because of Case Study confirmation, most of the data collected can be cautiously generalised to jazz pianists worldwide until further research shows otherwise.  Overall there seems to be enough of a representative response from the jazz piano students and teachers involved in the research and confirmed by triangulation of the data to justify the tentative conclusions drawn from the research. 
	8.4  Summary and Conclusion
	Although many articles have been published in the performing arts medicine field about the prevalence of Performing Arts Medical Disorders (PRMD) among musicians, and among classical pianists, there have been almost no studies specific to jazz musicians and jazz pianists published in the peer reviewed journals on the topic of PRMD.  
	This study set out to discover how PRMD affects or impacts on the performance wellness of jazz pianists with tertiary education experience in Australia and the United States of America. The initial analysis of a cohort of students and teachers in Australia was expanded to include a cohort of students from the USA following a field trip to 8 universities and colleges offering jazz programmes in the USA. 
	In the USA it was found that the prevalence of PRMD amongst jazz pianists was lower than in Australia, and teacher knowledge and conscious awareness and implementation of PRMD into pedagogical strategies much more widespread as accepted practice in the USA.   Performing arts medical centres and clinics, which are research based and supported by tertiary institutions, are becoming more common in the USA, and provide a model which could also work well in Australia.
	In the current study it was found that there is a similar if not higher prevalence of PRMD among jazz pianists compared to other categories of musicians including classical pianists (63% pain and suffering and 41% PRMD, with 47% reporting attending a health professional for diagnosis and treatment).  In this study, the forearm is identified as being the body part most affected, usually experiencing fatigue.  Students of tertiary age, those between 21-30 have the highest prevalence of PRMD, while the over 35s, then the 15-20s have the lowest rate.  Among participants of the current study, males suffer more than females.  No relationships were evident between PRMD state of residence, age of first practice/performance experience, years engaged in a regular practice/performance schedule, computer use, repertoire, or away-from-the-piano practice, although some students commented about injury associated with repertoire demands.  Left-dominant jazz pianists were shown to suffer slightly more PRMD than right-dominant.  Participants who warm-up before and cool-down after practice/performance were found to experience less PRMD.  Those who play through pain, use repetitive finger-strengthening exercises in practice and consciously correct their posture during practice/performance seem to experience more PRMD symptoms than those who do not, suggesting there is a great deal of confirmatory or disconfirmatory research to be carried out in the jazz piano sector.  Students describe non-specific symptoms leading to diagnostic problems with no long term disability in any cases studied.  General exercise as a preventative/ treatment method is most commonly utilised and recommended by both students and teachers.  Physiotherapy is reported as the most recommended, utilised and effective traditional treatment method, with general exercise, meditation and Alexander Technique reported as the most effective alternative prevention/ treatment methods.  Diagnosis and treatment of PRMD is generally regarded by students and some teacher as unsatisfactory and this study reports on frustrated case study students who have given up on health professionals, sought alternative therapies and/or resorted to self-, even divine, help.  
	The expectations of jazz piano teachers regarding the musical and technical development of their students was mostly, in my opinion as a past student and current teacher/performer, realistic and informed with very few instances of unrealistic expectations such as demanding excessive practice or long practice sessions.  What did emerge was how teachers underestimate the intrinsic motivation students have to respond to time pressures, workload and personal perfectionism rather than teacher pressure.  
	In addition, many teachers do not show a conscious awareness of performance wellness issues especially as they relate to PRMD, and report they do not offer any classes in causes, effects and prevention of injury related to musical practice and performance.  Although many express an interest in teaching these subjects in the future, others do not. 
	A high percentage of teachers respond that they do not know the appropriate health professional to whom they might refer their students.  
	Psychological (mental health including performance anxiety and depression), sight and hearing problems as well as neurological disorders, such as focal dystonia, were excluded from the study.
	The current study highlights a need to address the issue of PRMD among jazz pianists more strategically both in its prevention, diagnosis and treatment.  
	Alford and Szanto (1996) over a decade ago made the point that until the causes and treatment of PRMD are clearly defined with a view to better recognition of cause and treatment, it will still remain a problem to be passed from one field to another for a proposed solution.  They state:
	The medical world could blame pain on misuse; the virtuoso world on lack of genius or hard work; the pedagogical world on bad teaching or lack of talent.  Unless one discipline or another takes responsibility for discovering the cause and treatment for PRMD in pianists, the whole topic may disappear into a no-man's-land for want of adequate attention (p. 1).  
	Perhaps the tertiary institutions offering music courses could elect to take responsibility for coordinating the other institutions into the strategic provision of research and services.  Improved tertiary music curriculum, pedagogy, and the provision of performing arts medicine centres attached to the main teaching schools in each state of Australia could be fostered by a collaborative intervention involving Science, Medicine and Music specialists, and researchers across the Higher Education sector in Australia.  The OH&S arm of industry, the discipline of Psychology, the Vocational Education and Training (VET) sector, and the Humanities and Arts schools could all cooperate to fulfil the needs of a student-centred, patient-centred program of individual programs tailored to suit the individual.  
	A desired outcome as a result of this study is to see a combined student-centred and patient-centred program not only for each jazz pianist, but for each tertiary-trained musician, so that future research in this field might see a reduced prevalence of PRMD among, not only jazz pianists, but all musicians globally.
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	Appendix 1.
	Definitions and Descriptions of PRMD from the literature
	A1.1  Musculoskeletal problems
	A.1.1.1  Arthritis
	Arthritis, according to the fact sheet provided by Arthritis Australia (2007, p. 1), "is often referred to as a single disease.  In fact, it is an umbrella term for more than 100 medical conditions that affect the musculoskeletal system, specifically joints where two or more bones meet."  The resulting problems from arthritis can be joint weakness and deformity with symptoms which include pain, stiffness, inflammation and damage to joint cartilage, which is the sheath tissue covering bone ends so that they can move against each other without wear.  There may also be damage to surrounding structures.  Statistics given predict that "by 2020, 20 percent of the Australian population - 4.6 million people - will suffer from some form of arthritis" (p. 1), with 60% of these being of working age.  The main types of arthritis are osteoarthritis, rheumatoid arthritis, and gout.  Encouraging for pianists especially is the news article reported from the July 2004 issue of Arthritis and Rheumatism (Arthritis Spares Flexible Fingers, 2004), which indicates that "a study of 1,043 men and women found that the 4 percent with "hypermobile" joints - commonly called double jointedness - were two-thirds less likely than their less flexible peers to have arthritis in the middle joint of their finger" (p. 1).  The results were unexpected, given the tendency of those with highly flexible joints to present with osteoarthritis, that kind usually associated with increased age and excessive use of the joints.  The results also showed those genetically pre-disposed to arthritis were less vulnerable where extreme joint mobility was present as measured by the criterion of how far back the little finger and thumb could bend.  Conducted by Dr. Virginia B. Kraus of Duke University Medical Centre in Durham, North Carolina, the research is not yet published in the peer reviewed journals.  Ragoowansi and Winspur (2008) suggest improved surgical techniques for basal thumb arthritis. 
	Hypermobility is seen as a protective factor against some arthritis (Larsson, Baum, & Mudholker, 1987).  The key to the protective factor of extreme joint mobility is possibly the lesser grip strength of hypermobile people, thus reducing stress when gripping and pinching movements are involved.  Brandfonbrener's (2002) study regarding the connection between hyperextensibility of the joints of upper and lower extremities, such as fingers, hands and wrists and musicians' injuries has contributed greater understanding of the role of hyperextensibility as it may lead to musculoskeletal pain syndromes.
	A.1.1.2  Bursitis
	Bursitis is described by the American College of Rheumatology (2007a & b) as “inflammation or irritation of a bursa.  Bursae are small sacs located between bone and other moving structures such as muscles, skin or tendons.  The bursa allows smooth gliding between these structures” (Healthtouch p. 1).  (Arthritis Research Campaign, 2003).  The symptoms are often mistaken for arthritis, since bursae are located near joints.  Usually only a temporary condition, unlike arthritis, bursitis restrains motion, but it does not cause deformity.
	A.1.1.3  Epicondylotis
	The web site of the Arthritis Research Campaign (2007) describes Epicondylotis as a "mild inflammation of the epicondyle (the site where the forearm muscles are joined to the bones of the elbow).  It is much more common on the outer side of the elbow, where it is known as 'tennis elbow" (p. 1-2).
	A.1.1.4  Tenosynovitis/ de Quervain's Syndrome
	de Quervain's Syndrome is a condition in which there is pain on the inside of the wrist and forearm just above the thumb.  The Hand School , a regular feature of the Hand University website (2007a), describes it as follows:  "...de Quervain's tenosynovitis affects two thumb tendons.  These tendons are called the abductor pollicis longus (APL) and the extensor pollicis brevis (EPB)."  The article explains how tendons connect the muscle to bone and muscles pull on these tendons for movement.  Pain above the thumb occurs because APL and EPB tendons, travelling along the forearm are situated side by side along the inside edge of the wrist and pass through a tunnel near the end of the radius bone on the back of the forearm, angling toward the thumb.  The tunnel, which acts as a guide for the tendons, is lined with tenosynovium (a slippery covering to allow tendons to glide easily to move the thumb).  Inflammation of this slippery covering and the tendon is called tenosynovitis.  In de Quervain's tenosynovitis, "the inflammation constricts the movement of the tendons within the tunnel" (p. 1).  An illustration on the web page graphically illustrates the site of the pain in de Quervain's tenosynovitis compared to Intersection Syndrome, another related complaint.
	A.1.1.5  Myofascial Pain Syndrome
	Myofascial pain syndrome is described on the website of the Department of Pain Medicine and Palliative Care (2007) as a musculoskeletal pain disorder.  There may be single muscle or muscle group involvement.  The type of pain varies from stabbing, aching or nagging to a burning sensation.  An important feature of this disorder is that referred pain may occur.  If pain is referred, it may be felt in an area other than the problem site.  Although there is very little research about MPS, there is a body of thought which attributes the disorder to a muscle lesion due to placing excessive strain on a particular muscle or muscle group, ligament or tendon.  Subsidiary depression, fatigue and behavioural reactions can accompany MPS.
	A.1.1.6  Tendonitis
	Erickson (2004) hosts a website to inform about tendonitis.  Tendonitis is inflammation of a tendon.  Quarrier (2006) explains how, when a tendon is put under too much stress, as in overuse, or if a tendon or joint is poorly positioned, as in poor posture, the tendon will fatigue and weaken and has to heal itself.  Healing components in the form of collagen fibres have to be delivered by the blood, and the inflammation is part of the evidence that delivery is taking place.  A healthy tendon has collagen fibres in parallel bundles for strength.  However strands can break and weaken the tendon.  To rebuild itself, the tendon may need to demolish faulty tendons and in this phase, because the parallel alignment process is not complete, weakness is pronounced.  Because there is no longer pain or inflammation during the rebuilding phase, the musician is vulnerable to overuse (or misuse) largely through ignorance of what is occurring.
	A.1.2  Entrapment (compression) symptoms
	A.1.2.1  Carpal Tunnel/Tarsal Tunnel Syndrome
	Carpal Tunnel Syndrome is explained by Shiel (2007) as deriving from the Greek word "karpos," which means "wrist."  The following description of Carpel Tunnel Syndrome is provided:
	The wrist is surrounded by a band of fibrous tissue which normally functions as a support for the joint.  The tight space between this fibrous band and the wrist bone is called the carpal tunnel.  The median nerve passes through the carpal tunnel to receive sensations from the thumb, index and middle fingers of the hand.  Any condition that causes swelling or a change in position of the tissue within the carpal tunnel can squeeze and irritate the median nerve.  Irritation of the median nerve in this manner causes tingling and numbness of the thumb, index, and the middle fingers (p. 1).
	Tarsal Tunnel Syndrome occurs when the similarly structured anatomy of the ankle and foot is affected in the same way.  It is much less common.
	A.1.2.2  Cubital Tunnel Syndrome
	Tetro and Pichora (2007) describe Cubital Tunnel Syndrome as "the most common form of entrapment of the ulnar nerve and the second most common nerve compression syndrome of the upper extremity" (p. 1).  The nature of entrapment is complicated and is clearly explained by Tetro and Pichora.  However the anatomy is basically similar to entrapment or compression described previously, except in this case affects the ulnar nerve.
	A.1.2.3  Posterior Interosseous nerve syndrome
	Posterior interosseous nerve syndrome can occur in the left forearm of keyboard players.  Posterior interosseous nerve syndrome (PIN) is of concern to pianists as it does affect the forearms of keyboard players.  Amadio (2003a) states:
	Patients typically present with transient or more lasting forearm extensor compartment weakness (especially the extensor digitorum communis), inability to perform fine finger movements with usual speed and precision, and pain.  Sensation is unaffected.  Symptoms may be related to prolonged pronation; the posterior interosseous nerve may press against the arcade of Frohse with pronation.  In severe cases, electromyography may be abnormal (p. 284).
	A.1.2.4  Radial tunnel syndrome/Lateral Epicondylitis
	Radial tunnel syndrome and lateral epicondylitis overlap with PIN, in that they are milder types of the same condition.
	A.1.2.5  Digital neuritis
	The problem of digital neuritis (inflammation of the peripheral nervous system of the finger) can affect pianists, but it usually concerns those who apply pressure to support an instrument or pluck strings.  It can develop over years due to controlled depression of the keys of a piano.  Padding is usually all that is required.
	A.1.2.6  Trigger Finger/Thumb 
	The website of the Hand University, in its Hand School (2007b) feature, gives a very clear picture of Trigger Finger and Trigger Thumb.  These are both "conditions affecting the movement of the tendons as they bend the fingers or thumb toward the palm of the hand.  This movement is called flexion" (p. 1).   It is explained that "the tendons that move the fingers are held in place on the bones by a series of ligaments called pulleys.  These ligaments form an arch on the surface of the bone that creates a sort of tunnel for the tendon to run along the bone" (p.1).  As explained in Tenosynovitis above, the tendons are wrapped in the tenosynovium, which is a slippery coating allowing free movement of the flexor tendons to glide through the tunnels formed by the pulleys.  Constant irritation caused by the repeated sliding through the pulley tunnel can cause a thickening of the tendon, even a thickening of the pulley ligament can form a nodule (or knob) so that "triggering" occurs.  This is a funny clicking sensation accompanied by pain when the finger or thumb is bent or straightened.  This is caused by the nodule meeting resistance as it seeks to slide through the tunnel.  If it gets permanently caught, then the finger locks in the flexed (trigger) position.  Ragoowansi and Winspur (2008) suggest improved surgical techniques for this complaint.
	A1.2.7  Thoracic Outlet Syndrome
	Amadio (2003a) reports that Thoracic Outlet Syndrome (TOS) has been claimed to be one of the less common compression neuropathies which affect musicians.  It is claimed to be of most concern to women, especially those who possess a long neck and sagging shoulders and is said to usually affects those who stand to play using awkward postures such as adopted by many players of double bass and bagpipes.  Amadio states that TOS:
	...can involve compression either of the subclavian artery, subclavian vein, or brachial plexus in the thoracic outlet.  The most common type of presentation is with symptoms in the distribution of the lower trunk of the brachial plexus, which includes primarily the ulnar nerve (p. 283).  
	Yet Pascarelli and Hsu (2001) concluded in their study of computer and keyboard users presenting to their clinic with PRMD that TOS is more pervasive among keyboard users than has generally been acknowledged, leading to postural deterioration and upper body symptoms of PRMD.
	The work of physiotherapists in the treatment of TOS is outlined on the Physical therapy corner website (2007).  
	A1.3  Neurological symptoms
	A1.3.1  Focal Dystonia (for reader awareness only - this disorder is beyond the scope of this study)
	The main disorder which researchers have found to be neurological in origin is focal dystonia.  Focal hand dystonia is described by Lin, Shamim, & Hallett (2006) as:
	a disabling movement disorder that is characterised by repetitive sustained involuntary movements that lead to abnormal postures.  It may affect the entire body, or a single body part.  The most common types of focal dystonia are blepharospasm and cervice dystonia (spasmodic torticollis).  Focal hand dystonia is less common but improvements in recognition and awareness have changed perceptions on its prevalence...The common factor is intense use of the hand in daily repetitive activity over years (p. 278).  
	Tubiana (2003c) noted how the hand clinic with which he is affiliated saw 1320 musicians between 1992 and 1999, of whom 165 had Focal Dystonia (FD), a debilitating lack of control over one's voluntary movements, especially in the body part associated with performance and the medical condition presented.
	Focal dystonia of the hand (arm or fingers) is also known as pianist's cramp or musician's cramp.  There is a loss in motor control usually involving a particular muscle or group of muscles.  Altenmüller (2003) also found that there are some tendencies towards perfectionism, which manifest in anxiety disorders and predate the dystonia, and are not resulting from it.  
	Focal dystonia website (2007, p. 1) in a study on focal hand dystonia refers to the University of Konstanz's definition which both describes and explains the condition.  This definition states that focal hand dystonia is an "overlap or smearing of the homuncular organization of the representation of the digits in the primary somatosensory cortex."  On the other hand, research at the University of California has identified the disorder as a failure in the learning system of the brain.  Malek (2003) emphasises the fact that dystonia is not a psychological (in the mind) disorder, but its typology is physiological (in the body), and specifically neurological (in the brain).  Tubiana (2003c), outlines the debate concerning the organic versus psychogenic origins of focal dystonia, and reports some interesting findings.  A random study of 145 FD patients showed that, classifying the patients by their instruments gave the following results: pianists 46, guitarists 36, violinists and violists 21, cellists 5, flutists 12, piccolo players 2, oboists 4, saxophonists 3, bagpipes 1, clarinettists 2, accordionists 3, percussionists 7, organists 1, horn players 1, and bassoonists 1.  Given the predominance of pianists in the FD group, it is interesting to note Tubiana's comments: 
	Most of the musicians referred to us with FD were classical professional instrumentalists.  We treated few amateurs and few jazz musicians for FD, despite the frequency of their musculoskeletal problems, and no music students, even if they have long practice sessions each day.  Young music students still have malleable sensorimotor abilities.  The author believes, as does Altenmüller, that freedom in interpretation in most improvising musicians and the freedom from external pressures in amateurs may be protective factors (p. 306).
	Altenmüller (2003) is widely respected as the leading researcher in the field of musicians with FD, and in collaboration with colleagues at the Hanover Institute for Music Physiology and Musician's Medicine, conducted the largest study to date on an international scale.  Dybvig (2007a & b) referring to Altenmüller, stated that his article was "the one to read if you were to read only one article on dystonia"(p. 3).  Altenmüller's comments are of interest to the current study in that we are led to expect to find less dystonia among jazz pianists than in the general population of musicians.  Instrumental movement analysis is a useful technique in clinical decision-making for those with focal dystonia (Ferrarin, Rabuffetti, Ramella, Osio, Mailland and Converti (2008).
	A1.3. 2  The Neurological aspect of complex pain
	Also the neurological aspect of pain sufferers has been explored by Maihöfner, Baron, DeCol, Binder et. al. (2007) who describe the pattern of motor impairment in those with a chronic pain problem caused by PRMD as having a "disturbed integration of visual and proprioceptive inputs in the posterior parietal cortex"     (p. 1).  The use of Medical Resonance Imaging as a tool for diagnosis is explained by these researchers (Bengston, Berquist, Schutt & Swee, 1993).  Medical Research Imaging (MRI) is defined by Better Health Channel (2007) as a scan which uses "a magnetic field and radio waves to take pictures inside the body.  It is especially helpful to collect pictures of soft tissue such as organs and muscles that don't show up on x-ray examinations" (p. 1). 
	A1.3.2a Complex pain symptoms
	Alford and Szanto as long ago as 1996 made the point that until the causes and treatment of pain are clearly defined with a view to better recognition of cause and treatment, it will still remain a problem to be passed from one field to another for a proposed solution.  "The medical world could blame pain on misuse; the virtuoso world on lack of genius or hard work; the pedagogical world on bad teaching or lack of talent" (p. 1).  Unless one discipline or another takes responsibility for discovering the cause and treatment for PRMD in pianists, the whole topic may disappear into a no-man's-land for want of adequate attention.
	A1.3.2b Cumulative Trauma Disorder and Reflex Sympathetic Dystrophy
	Belmarsh and Jardin (1996) described cumulative trauma disorder in pianists.
	They examined the factors leading the participants to the cumulative trauma disorder , while the Reflex Sympathetic Dystrophy Syndrome Association (2007) identified the symptoms of this disorder, also known as Complex Regional Pain Syndrome.  These disorders are attributed to a malfunction of the sympathetic nervous system which seems to assume an abnormal function after an injury, leading to unreasonable and often referred pain.  There are two kinds, one in which the nerve injury can be located, and one in which there is no obvious injury to any nerve.
	A1.4
	Tremors
	A constantly referred to condition of being unable to control tremors in the fingers, leads to this addendum.  Lederman (2007) addressed this subject and very little else has been written about it.  However it was included in this study as one symptom on which we would request information.
	Appendix 2: 
	Rationale for the inclusion of various therapies, both traditional and alternative, in the diagnosis and treatment of PRMD follows:
	A2.1 General Practitioner
	Perhaps the ideal General Practitioner for the musician suffering PRMD might meet Hansen and Reed's (2006) criteria.  They state:
	A physician treating the performing artist must always keep in mind that in this unique patient population, their occupation is not only a means of earning a living, it is their passion...It is our responsibility to care for them in the most comprehensive and compassionate manner possible while informing them as honestly as possible about their treatment options (p. 801).
	The above statement gives rise to the question pertaining to the diagnosis and treatment of PRMD by General Practitioners.  However there is a wider choice of options for the diagnosis and treatment of PRMD.  The PRMD literature prompted inclusion of the following:
	A2.2 Physiotherapist
	The function of Physiotherapists in the treatment, especially in the rehabilitation, of those experiencing PRMD has been reported by writers such as Tubiana (2003 a & b) and Chamagne (2003).  The contribution of Australian Physiotherapist, Ackermann, to the field of PRMD is also greatly valued (Ackermann, Adams, and Marshall, 2002).  Hence the inclusion of the Physiotherapist in the questions regarding therapies accessed for PRMD was guided by the literature.  
	A2.3 Chiropractor
	Very little is written of the role of the chiropractor in the rehabilitation of PRMD in pianists.  However there is some mention of the chiropractic role (Gordin, 1990).  Therefore a question was formulated to enquire about the role of the Chiropractor in the diagnosis and treatment of PRMD.
	A2.4 Occupational Therapist
	It is claimed by some that Occupational Therapists (Goodman& Statz, 1989) have an important role in the rehabilitation of pianists with PRMD.  Guptill, Zaza and Paul (2000), writing of the role of Occupational Therapists in the diagnosis and treatment of PRMD, claim that: "Occupational Therapists are uniquely prepared to deal with the diverse needs of the musician because of their holistic training in addressing the physical, cognitive, and emotional needs of their clients" (p. 87).  
	Reporting on the effectiveness of a tertiary educational program in health promotion for first year tertiary music majors, Barton & Feinberg (2008) identify the role of the Occupational Therapist as a "consultant and educator in the practice of performing arts medicine" (p47).  The question relating to the role of Occupational Therapist in PRMD as understood by jazz pianists was therefore included.
	A2.5 Acupuncturist 
	Acupuncture as a therapy has been recommended to musicians to alleviate pain and to decrease stress.  Jordan (2008) states: 
	Inasmuch as acupuncture affects the brain and the central and peripheral nervous systems - stimulating the secretion of endorphins and encephalins and of norepinephrine and acetylcholine - it can by these means also promote a relaxed, positive and highly alert psychological state; such a state in turn fosters more rapid bodily repair (p. 1).
	The San Francisco Bay area musicians' acupuncture project (MAP, 2008) is a privately operated clinic which offers acupuncture therapy to instrumentalist and vocalists exclusively.  A special feature which appeals to most musicians is that this clinic treats muscle tension and pain, and has a sliding scale of fees according to income.     McMaster University in Ontario, Canada hosts a website (Taggart, 2008) which is devoted to acupuncture articles gleaned from around the world.  Therefore a question gauging the role of the acupuncturist in the diagnosis and treatment of PRMD was considered appropriate.
	A2.6 Cognitive-behavioural therapy (psychologist/counsellor) 
	Contrary to expectation, the role of the psychological counsellor is not to address emotional dysfunction, a topic outside the scope of this study, but he or she focuses on behaviour modification by recourse to somatosensory re-tuning/re-training so that the pianist can re-train correct muscles to take over the work of over-used muscles and therefore circumvent the problem causing PRMD (Candia, Rosset-Llobet, Elbert, Pascual-Leone, 2005; Candia, Schafer, Taub, Rau, Altenmüller, Rockstroh & Elbert, 2002; McKenzie, Nagarajan, Roberts, Merzenich, and Byl, 2003).  This process requires the specific help offered by cognitive-behavioural therapists.  Connolly and Williamon (2004) address mental skills applied to musical performance, while Egner and Gruzelier (2003) inform about the ecological validity of neurofeedback in order to enable modulation of slow wave EEG to enhance musical performance.  Elbert, T. (2004) writes of the reorganization of the human cerebral cortex to bring about change in the wake of PRMD injury.  
	Pianism retraining (de Lisle, Speedy, Thompson & Maurice, 2006; de Lisle, Speedy & Thompson, 2007; Lee, Hanks & Schwartz, 2005; Taub, Uswatte & Elbert, 2002) is a treatment which involves neurorehabilitation.  It is a new specialist field well-suited to clinics attached to conservatoria.  A collaborative retraining program can be put in place across disciplines to provide patient-centred therapy to overcome the scientific, medical, educational, psychological, career development, and geographical difficulties usually faced by the PRMD sufferer.
	A question was included therefore to discover if jazz pianists experiencing PRMD may have used cognitive behavioural therapy as a strategy in the treatment of PRMD.
	A2.7 Yoga/ Meditation/Alexander Technique/Pilates/Feldenkrais
	Many musicians are now combining traditional and alternative therapies.  Advocates include Horvath (2006), Paull and Harrison (1999), and Liebermann (1989).  
	A2.7.1  Yoga is recommended by Roskell (1998); Shapter (2000); Smith (2006);Wilson (2005) among others as a preferred relaxation and toning method for preventing PRMD.  Olsen, author of Musician's Yoga states:
	Become a better musician through yoga. By integrating yoga into your practice routines, you will develop a more focused and concentrated mind for performance. You will be able to increase awareness of how you use your body to allow for proper posture and ease of movement while performing, helping you to avoid overuse injuries and play with greater expression (Olsen, 2010, p. 1)..
	A2.7.2  Meditation in its many forms is another alternative therapy that has been advocated in the practice regime of the pianist who would seek to approach their instrument with the greatest possible degree of relaxation. The importance of meditation in musical practice and performance is emphasised by many musicians including Jazz pianist, Kenny Werner (2010), whose comments are recorded by Weckerley (2010) as follows:
	And yet the dis-ease of an active mind will still make me forget to recite the mantra. The pronunciation of disease as dis-ease was an idea I heard in AA meetings. I can definitely relate to the mind being in dis-ease (Weckerley, 2010, p. 3 cites Werner).
	A2.7.3  Another alternative therapy, the Alexander Technique (Raff, 1998; Valentine, 2004) is offered by many academies of performing arts to students as a first year unit, often carrying on through the entirety of the program.  It is mentioned by Williamon and Thompson (2006) as a preferred technique, who advocate the Alexander Technique as a necessary practice of the developing musician.  
	...what Alexander discovered and was able by his technique to correct was an interference in the anti-gravity response system...which maintains tonus in muscles and fluid in joints and facilitates posture and movement...The antigravity system is organized around and integrated by the reflexes controlling the position of the head in space and its relation to the rest of the body...What the Alexander Technique does is to bring this interference up to the conscious level where it can be inhibited and the antigravity response facilitated (Williamon and Thompson, 2006, p. 423).
	A2.7.4  Pilates (Vincent, 2001) is included by many dance companies in the training program for their dancers and has been recommended as a preparation tool for performing artists by researchers such as Williamon and Thompson (2006, p. 423) because of its concentration on balance.  Kris Jones (2009) writes of Pilates:
	Pilates is a form of exercise that focuses on stabilizing the core through efficient movement of the body...takes pressure off the back and therefore reduces and relieves back pain...Another plus is participants receive more results in less amount of time because the concentration is on completing the exercise, not banging out repetitions...A third positive from pilates is injury prevention.  Because pilates strengthens and conditions your entire body....to become more effective in your movements so you not only move safer (again less injury), but also conserve energy by eliminating wasteful movements (Jones, 2009, p. 2)
	A2.7.5  The websites of the Australian Feldenkrais Guild Inc. (2007) and the Feldenkrais Guild of North America. (2005) describe the Feldenkrais technique and urge musicians to incorporate it into their preparation, practice and performance.  Feldenkrais has been described as "body-centred psychotherapy," and it increases somatic awareness.  For rehabilitation of PRMD it is used to "improve functioning and relieve pain" (Benefits of the Feldenkrais Method, 2010, p. 1). It is also mentioned by Williamon and Thompson (2006) and Ives (2003) as an effective therapy for PRMD.
	Questions were included on Yoga, Meditation, Alexander Technique, Pilates and 
	Feldenkrais as alternative therapies sought in the prevention and treatment of PRMD.
	A2.8 General exercise in the prevention and treatment of PRMD
	Studies have been conducted about the benefits of general exercise on the well being of musicians by Curtiss. (2006), Spurrier (2001) and Wasley and Taylor (2002).  It has also been recommended that proper proportional development of muscle strength through sports involvement may be needed in order to minimize the chance of overstraining reciprocal muscle groups (Ong, 1992, p. 89).  Also strength of endurance training has been recommended by Ackermann, Adams, and Marshall (2002), while there are many who compare the professional musician to the athlete and recommend general exercise as a way of preventing PRMD (Paull and Harrison, 1999).  Therefore a question about general exercise as it relates to PRMD was included in the questionnaire.  Participation in aerobic (more vigorous) exercise was the subject of Question 11.  
	A2.9 Diet in the prevention and treatment of PRMD
	Amadio (2003a) recommends a general overall diet which feeds active and repairing body tissues optimally as a vital part of the musician's preparation.  A question relating to diet as a factor in prevention and treatment of PRMD was included in the questionnaire to explore the tendency for jazz pianists to utilise this preventative measure.
	A2.10 Pharmacology in the prevention and treatment of PRMD
	Appropriate medication is mentioned by Tubiana (2001) for pain, while several treatments are mentioned which include a pharmacological component.  A question was included in the questionnaire to discover the extent to which jazz pianists are reliant on pharmaceuticals either as in the general use of medication for temporary pain, as well as the use of medication to address chronic performance-related pain and disorders.
	A2.11 Other therapies in the prevention and treatment of PRMD:
	A2.11.1  T'ai Chi
	Another therapy mentioned in the literature as an effective therapy for PRMD is T'ai Chi 
	(Herbein, 2007; Qigong, 2007; Williamon & Thompson, 2006).  
	T'ai Chi is an ancient Chinese discipline that integrates mind, body and spirit. Practitioners use meditation and deep breathing as they move through a series of continuous exercises, called 'forms', which resemble slow-moving ballet. T'ai Chi is a component of Traditional Chinese Medicine that works to improve the flow of internal energy (Qi) throughout the body... be useful in "reducing stress, promoting balance and flexibility (Natural Therapy Pages, 2010, p. 1).
	A2.11.2 Other techniques to prevent PRMD include the Rossiter Way (Rossiter and MacDonald, 1999) a program in which Rossiter has developed a variety of stretches for the relief of upper-body pain and for back pain.
	A2.11.3  Taubman
	Another method of preventing PRMD is described by Goldandsky (1995a; b) and by the Taubman Institute (2010) which claims, in respect to the Taubman approach (1988) that it:
	...liberates pianists to play effortlessly unburdened by physical limitations. Based on principles of physiology, the Taubman Approach is built on the concept of coordinated motion defined as unified finger, hand and arm movements. 
	As pianists apply the Taubman Approach they not only unravel technical complexities that might block artistic expression, they free themselves from injury, pain and fatigue. As a result, virtuosity of the hands, tone projection and intellectual penetration emerge uniting the artist, the instrument and the music into a magical musical flow (Taubman Institute, 2010, p. 1).  
	A2.11.4 Waddington
	Waddington (2003) devised a system of teaching which involved "tonalization," or listening to the music for extended periods of time before attempting to play, learning eventually to play by ear, and then finally to read the music, but only to discard it and eventually play from memory.  Waddington's method involves much less practice time at the piano and encourages learning away from the piano.  This technique is especially relevant for jazz musicians as the art form is based heavily on aural skills and musical success is usually determined by the player's ability to perform with elite aural concentration on melody, harmony, rhythm and form.
	A2.11.5 Trager
	The Trager approach (Witt, 2007) re-educates the body and mind to work in unison to move freely.  "It is a system of gentle, rhythmic movement and touch aimed at facilitating deep relaxation, increased physical mobility, mental clarity and promoting the body’s optimal performance" (Obernesser, 2010, p. 1).
	A2.11.6 Abby Whiteside
	The Abby Whiteside (1997) school of body rhythm is another program also considered useful in preventing PRMD.  Her technique is described as follows:
	Abby Whiteside's notion of an all encompassing emotional rhythm can make easy the connection between hearing and physical movement, can solve repetitive injury problems common to musicians, and can bring the learning process out of the realm of drudgery and into the realm of music itself. (The Abby Whiteside Foundation, 2010, p. 1) 
	Groningen exercise therapy for symphony orchestra musicians (GETSOM)
	Groningen exercise therapy for symphony orchestra musicians (GETSOM) is a form of therapy which aims to increase physical competence and therefore decrease the incidence of PRMD by working on repetitive motion and limited motion repertoire so that there is a decrease in physical overload (de Greef, van Wijck, Reynders, Toussaint & Hesseling, 2003).  This is a common problem shared by all musicians and was shown to be a worthwhile therapy with 45% of the decrease in PRMD in the group being explained by the increase in physical competence.
	A2.11.7 Rolfing
	Rolfing (Wachter, 2000) has been mentioned as a useful alternative therapy for PRMD.  Although not based on anatomical science, some have found this method, which works on freeing up connective tissue so that muscles move in concert, is described as "organizing the human structure in relation to gravity."
	A2.11.8 Reset Glove
	This is a remedial product mentioned in the literature which claims the following: 
	As the most comprehensive training glove on the market today, the Reset Glove™ is designed to strengthen the flexors and the extensors of the forearm, wrist, hand and fingers.
	The Reset Glove™ is a great tool to combat the affects of repetitive stress helping to prevent tendonitis, tennis elbow and carpal tunnel syndrome.
	Appendix 3
	A3 The Importance of collaboration between Teacher, Student, and Medical Specialist in the Diagnosis and Treatment of PRMD from the literature
	A3.1 The importance of ensuring general practitioners are informed about PRMD.
	Amadio (2003a, p. 279) whose specialty is orthopaedic surgery and who is attached to the Mayo Clinic, claims that "as many as 30% of musicians who have a recognised musculoskeletal disorder are diagnosed with a nerve compression syndrome."  Therefore it is Amadio's contention that diagnosis by general practitioners who do not specialise in musician's complaints, may not have adequate experience to formulate a timely diagnosis.  Therapies for musicians are often complex and involve a knowledge of how to ensure the least damage possible is done to supportive tissue.  Options need to be studied prior to deciding on procedures, therefore specialist knowledge is required.  
	Carpal tunnel syndrome and cubital tunnel syndrome, Amadio (2003a) contends, are the two most common compression syndromes experienced by musicians require cautious decisions on the grounds that "Neither condition has a pathognomonic test to definitively confirm the diagnosis if abnormal or refute the diagnosis if normal" (p. 279).  Amadio emphasises the need for an exhaustive history and description of symptoms and a full medical history should be provided to the diagnostician with a clearly recorded description of where and how the symptoms arose.  
	A3.2 The importance of ensuring medical specialists are informed about PRMD.
	Amadio (2003b; 2004) cautions that some medical professionals unfamiliar with performing arts medicine might rush to surgery if a complete medical history is not acquired for carpal tunnel syndrome.  For example, if the person experiencing the problem has a history of diabetes or some other metabolic disorder, there is a possibility of vasculitis, and this does not respond to surgery.  Being aware of some of these issues is important, as the informed patient and their teacher will be able to collaborate in the diagnosis and treatment of the student if they are well informed in the medical issues involved in the special field of performance medicine.  Specialists who have contributed to the literature in the field of hand surgery for musicians include Winspur (2003b), Winspur and Tubiana (2003), Wynn Parry (1998) and Wynn Parry, C. B. (2003a).  
	Amadio also emphasises to those experiencing musculoskeletal problems the need to ensure that other disorders which exhibit the same symptoms (such as cervical radiculopathy) are ruled out before a final diagnosis is made.  Although nerve conduction tests and physical examination are helpful, radiographs and other kinds of imaging tests are not, therefore Amadio stresses the importance of a carefully detailed patient history as vital to correct diagnosis and therefore the correct treatment.  
	There is an increasing access to sophisticated technology to facilitate the diagnosis and treatment of PRMD.  Orthopaedic surgeons for example, are often able to detect severe cases of Thoracic Outlet Syndrome with electrodiagnostic testing (Amadio, 2003b).  Also for Magnetic Resource Imaging there is information on Better Health Channel, 2007.  This technology is also dealt with by Lindquist & Marelli, 2007.  Sometimes teachers and students need to be aware of the range of technological options available in the diagnosis and treatment of problems.  
	At the same a less skilled professional may overlook such things as reflected pain.  For example when diagnosing Myofascial Pain Syndrome (Travell and Simons, 1992), vigilant physicians will be aware that it is necessary to identify whether active, latent, secondary, or satellite trigger points are responding to the palpation of the physician.  These are described by Travell and Simons, as well as on the website of the Department of Pain Medicine and Palliative Care (2007).
	If teachers, students and professionals are to work in collaboration, teachers and students need to be aware of the reasons for choosing a medical specialist familiar with PRMD.  
	For example, in diagnosing Focal Dystonia, Tubiana (2003a) reports it is useful to note that ganglion cysts and trigger finger produce the same symptoms, so the diagnosis is often difficult.  The symptoms affect more men than women, are task-related, painless, and usually acquired in mid life (38 for women, 33 for men).  They do not impair muscle strength (except for a loss of muscle tone in the shoulder region attributed to hand and forearm overuse) and sensory examination of the affected part shows normal with some proprioceptive sensibility alteration not uncommon.  Tubiana states:
	Special EMG testing (long latency reflex), however, shows excessive co-contractions of agonist and antagonist muscles in the forearm and failure of reciprocal inhibition.  FD may be associated with focal tremor or rigidity (p.305).  
	A3.3 The importance of ensuring students and teachers are informed about PRMD.
	The Arthritis Research Campaign (2007) website, making a useful contribution to the informed teacher or patient.  It provides a self diagnosis for de Quervain's Syndrome which may assist teachers and students to seek help from medical professionals who will respond to preliminary self diagnosis.   It is suggested that the patient, using the Finklestein test, to "Bend your thumb into the palm and grasp the thumb with your fingers, making a fist with the thumb inside.  Now bend your wrist away from your thumb in a side to side motion.  If you feel pain over the tendons to the thumb, your problem may be de Quervain's tenosynovitis" (p2).  Hong (2003a; b) has further light to shed on de Quervain's tenosynovitis.
	Students and teachers need to be aware why the specialist is asking the questions they ask and how to frame their answers.  On the practitioner's part, diagnosis in the case of musicians needs to be structured so that questions are clearly asked and with enough depth to identify accurately the disorder.  
	Newmark and Weinstein (1995) have developed a form to be used as a diagnostic tool, while Amadio (2003b) also set down some guidelines to assist in a more reliable diagnosis.  
	So that students and teachers are aware of the implications of their diagnosis and proposed treatment, it is useful to know that Amadio (2003a & b) cautions against surgery for either carpal tunnel syndrome or cubital tunnel syndrome except as a last resort, and would advise to begin with non-operative therapy first.  This may even begin, he asserts, in the absence of a definitive diagnosis, as the benefits of non-operative therapy are available for these disorders.  Amadio suggests non-operative treatments would include activity modifications, avoiding adverse postures, and nerve mobilization exercises.  
	Some practitioners advise steroid injections in carpal tunnel syndrome.  In fact, Edgell, McCabe, Breidenbach, LaJoie et. al. (2003) conducted a study which showed a significant correlation between carpal tunnel patients' level of relief from symptoms with steroid injections.  These injections in themselves provide only a temporary relief, yet may indicate the likelihood of success in the eventual surgical procedure so that the former might be suggested as a trial before the latter is attempted.  
	Amadio considers that oral anti-inflammatory medications are not usually helpful” (p. 280) for carpal tunnel syndrome.  He suggests also that should surgery become necessary, teachers of students who present with this problem as well as adult students themselves need to be aware that a surgeon should be sought who understands the particular issues relative to musicians which need to be taken into account.  
	With carpal tunnel surgery, should it become necessary, Amadio indicates a preference for open carpal tunnel release surgery as opposed to endoscopic carpal tunnel release because it is safe and reliable.   He cautions that endoscopic surgery has a slightly increased risk for iatrogenic injury and for recurrent symptoms, which in the long term requires further future surgery.  The importance of Amadio's work to the current study is that students and teachers need to make informed enquiries as to their options when PRMD are suspected.  It is often helpful to seek a second option before important decisions about treatment are made.  
	Amadio also informs that endoscopic surgery also requires a very high level of skill and the patient needs to be aware of this.  Similarly, when considering the option of surgery for cubital tunnel surgery Amadio (2003a) states:
	In general the author has not preferred epicondylectomy, intramuscular transposition, or submuscular transposition in musicians because all these operations interfere with the flexor pronator muscle origin and thus may affect finger or wrist strength.  Instead, the author has favored subcutaneous transposition, being careful not to injure blood supply to the nerve in the course of the transposition. . . This procedure is safe and effective and the musician can typically return to play within a few weeks after surgery (p. 282).
	A preferred option suggested by Amadio (2003a) to musicians who suffer from posterior interosseous nerve syndrome; radial tunnel syndrome; or lateral epicondylitis is primarily through non-operative interventions, such as modifying elbow and forearm positioning, even splinting the finger or elbow overnight to provide relief from symptoms.  However Amadio does suggest that surgical decompression can be helpful if symptoms persist.  Re-training can begin for the patient quite soon after the procedure, however repertoire needs to be carefully selected.
	For Thoracic Outlet Syndrome, Amadio suggests postural exercises and weight reduction where necessary.  The patient needs to undertake re-training to hold the clavicles horizontally.  Surgery for TOC is not recommended by Amadio.  Other sources encourage the teacher and student to take the opportunity for input and work collaboratively with the medical team.  For example Temporomandibular Joint Disorder has been successfully treated in a whole-body approach at the TMJ Therapy Center in Reno (Allman, 2007), and involves a collaborative approach between a dentist, physician, physiotherapist, chiropractor, podiatrist, neurologist and psychologist where called for in the treatment process.  
	The Department of Pain Medicine and Palliative Care (2007) seek to demystify the design and treatment process for teachers and students when they describe treatment for Myofascial Pain Syndrome as physiotherapy using the "stretch and spray" technique. 
	In this: the muscle with the trigger point is sprayed along its length with a coolant such as fluorimethane, and then stretched slowly.  Trigger point injection, whereby local anethesia is injected directly into the trigger point, also is used.  At times corticosteroids and botulinum toxin can be injected.  Massage therapy also can be a significant benefit in some patients.  Often a combination of physical therapy, trigger point injections and massage are needed in refractory chronic cases (p. 1).
	Trigger Finger, on the other hand, requires outpatient surgery to open the pulley that is obstructing the nodule and keeping the tendon from sliding smoothly.  Gentle exercises aid rehabilitation.  
	The preferred surgical treatment for osteoarthritis of the hand is also discussed by Amadio (2003b).  
	For the treatment of tendonitis, Quarrier (2006) advises a slow return to full function over 4-6 weeks, which is when collagen fibres are rebuilt and aligned into parallel bundles.  Starting with gentle pushing fingers back and forth, the rehabilitation process requires light practice of suitable scales and exercises, with the teacher and student remaining vigilant for further signs of inflammation until a normal practice and performing schedule can be resumed.
	For Focal Dystonia, Tubiana (2003a) suggests a multidisciplinary approach is needed.  His research indicates that physical and psychological components of the disorder (most sufferers are high achievers and perfectionist in their approach) make it essential for physiotherapists to work with psychologists as well as the hand clinic specialists to ensure a successful outcome.  Once thought incurable (Lederman, 1991), new ideas on sensorimotor re-programming, with the patient's (and hopefully the students) full knowledge and cooperation, are being tried with a moderate degree of success.  
	Tubiana (2003a) recommends Chamagne's (2003a) therapeutic program which, because it is carried out over a recommended time span of about two years, requires the support of a psychotherapist (preferably an art psychologist) to enable the musician to deal with surrounding issues and to benefit optimally from the program.  Injections of muscle relaxants may also aid treatment.  General sedatives, relaxants, anticholinergic drugs and Botox A injections have not been beneficial for musicians in Tubiana's experience, but some of this relates to musicians especially, who are not known to tolerate treatments over an extended period.  For severe localised contractures, botulinum A toxin may be of benefit during participation in the rehabilitation program.  
	Bajwa (2007), in recommending deep brain stimulation for dystonia which acts as a pacemaker for the brain, introduces the technology of the future.  
	Meanwhile rehabilitation programs, such as the one Warrington (2003) describes for those who are recovering from injury or trauma, is again multidisciplinary and focused on sensory re-education.  
	In respect to teacher knowledge of physiology, in 1997 Hsu carried out an analysis of contributing factors to repetitive strain injury (RSI) among pianists, and advocated students learn about anatomy and biochemical functions of the body as well as appropriate hand positioning to avoid PRMD.  He pinpointed the need for teacher awareness on physiology, especially as it relates to hand size.  
	The significance of this specific review on medical diagnosis and treatment for the current study is to raise awareness for those teachers who do not have a basic knowledge of anatomy and physiology, or of the current state of affairs with regard to the medical problems of performing artists, where misdiagnosis and therefore inappropriate treatment often occurs.  To encourage the teacher to work together with the medical professional and the student is important, especially given the high level of dependence of the student on their teacher for advice and support as evidenced earlier (Williamon & Thompson, 2006).
	A3.4  The importance of Teacher knowledge of PRMD from the literature
	Although the primary focus of the study so far has been on diagnosis and treatment, and the teacher's need, along with the student to be informed and aware of possible diagnoses and preferred treatments, clearly the teacher's main role is in the area of prevention of PRMD occurring in the first place.  Redmond and Tiernan (2001) indicate that 75% of music teachers questioned in the Washington State area, 75% expressed a desire to learn more about injury prevention.  Since many teachers are not in a position to return to tertiary study, there need to be opportunities for them to grow their knowledge-base and share information with others in a similar position.  
	Cooley (1999) suggests teachers start on the internet to fill their knowledge gaps in the absence of any other source of recent and reliable information.  Cooley also recommends Frank H. Netter's Atlas of Human Anatomy so that muscles, joints, and tendons are familiar names to them when therapies are discussed.  This way they can become an informed member of the prevention, diagnosis, treatment, and rehabilitation teams which should surround each student with PRMD.
	For this to happen, teachers need to take the initiative to keep themselves informed of performance wellness issues often considered beyond the scope of their teaching role.  Some of these issues include factors of anatomy and physiology, ergonomics (Bejjani, Nilsson & Kella, 1884b) and the role of specialist clinics and clinicians.  Teachers also need to establish a rapport with the student which invites confidences of the first signs of PRMD to be shared with the teacher.
	A note of caution is sounded by Williamon and Thompson (2006), in that, since principal study teachers are not counsellors or physicians and cannot diagnose or treat students, their 2006 survey showed that often teachers, due to the limitations of their experiences, lack of knowledge and also the fact that they are also highly susceptible to injury themselves, may be the least qualified to offer health-related advice or help.  Also, as pointed out by Wynn Parry (2004) and Graffman (1986), there is often a culture of silence and denial about performance-related health ailments.  Williamon and Thompson (2006) state:
	It may be that this apparent reliance on instrumental teachers for advice and guidance is symptomatic of a general deficiency of information - reflecting, in other words, not a positive decision but one reached through lack of knowledge of the alternatives.  If this paints an overly pessimistic picture, at the least these data raise issues for educational institutions concerning the accuracy, extent, consistency and in particular the delivery of advice to students on physical and psychological well-being (p. 425).
	Topics such as the role of flexibility and laxity in PRMD in pianists is an area about which teachers and students need to be informed in order to prevent unnecessary problems.  Hyperflexion has been identified as a precursor of PRMD in numerous studies (e.g. Brandfonbrener, 2000a; 2002, Beighton and Bird, 1989; Hsu; 1997; Wristen, 1995; 1998).  Yet according to De Smet, Ghyselen, and Lysens (1998) hyper mobility is not more prevalent in pianists than the general population of musicians and has no correlation with PRMD.  Incoordination in pianists is prevalent in sufferers of PRMD (1999).  To remain vigilant for students presenting with these propensities remains a challenge for the alert teacher when they are working with their students.  
	Ordonez, Rosety-Rodriguez, Carrasco, Ribelles, Rosety et. al. (2002) studied not only hand size, but the anthropometrical type and found that small morphotype B hands were more prone to PRMD.  It has been suggested elsewhere that where hand spans are smaller than normal, the teacher may have to alter hand and finger positioning so that pianists are able to play without strain and will have a better chance of avoiding PRMD (Arons, 2006; Sakai, 2007).
	The contribution of hand and finger size and length to PRMD in pianists is expanded upon by Arons (2006), and by Sakai, Lui, Su, Bishop, and An (2006), who concentrate on hand motion of pianists especially as they perform octaves and chords.  Small handed pianists are called upon to abduct the thumb to a much greater degree, and at the same time minimise movement of the small finger.  It is suspected that this would contribute to de Quervain's tenosynovitis and therefore teachers need to be aware of the potential for injury among students who have a smaller than normal hand span.
	Wristen, Jung, Wismer, and Hallbeck (2006) also conducted research with small-handed pianists, having a handspan of 8 inches or less to see whether they would benefit from a 7/8-sized piano, and whether they could make the transition if required to a full sized piano.  By connecting each of 2 participants to an 8-channel electromyography system, it was able to monitor via surface electrodes attached to the upper back and shoulder, and to parts of the hand and arm and to the masseter muscle of the jaw, muscle loading and hand span during the performance of a set piece.  At the same time, electrogoniometers measured radial and ulnar deviation and wrist flexion and extension, as well as how the span from the first metacarpophalangeal (MCP) joint to the fifth MCP joint responded to the demands of performance.  It was found that small-handed pianists could easily make the transition to the full sized keyboard, while the degree of hand span when playing a challenging piece was 5°smaller (radial) and 10° smaller (ulnar) than on the conventional piano.  The recommendation was that small-handed pianists should use a modified keyboard.  
	Wristen's (1998) research highlighted the biomechanical approach to piano technique to avoid PRMD.  Further work on the topic saw the publication of a theoretical procedure to allow a biomechanical analysis of piano technique to be facilitated (Wristen, 2000).
	Improved practice and performance techniques have been developed to help prevent PRMD in piano students or other instrumentalists (e.g. Williamon, 2004; Wynn Parry, 2004), and teachers need to be aware of these.  
	Amadio (2003a) also suggests modifying either the practice schedule or the instrument interface in order to avoid extremes of wrist flexion and extension (p. 280).  Baird (1995; 1988) suggested optimum harpsichord techniques to reduce injuries for players of that instrument.  
	Herbein (2007) suggests simple techniques for training children in sound methods of "alignment" and "balance," rather than using the term "posture," which of itself, lacks flexibility and fails to capture the need for freedom of movement and a sense of relaxation at the keyboard.
	Keyboard related injury also includes eyesight strain and involves the same principles in this regard for piano as applied to the computer.  Srinivas (2004) writes about overcoming computer related injury (CRI).  Although some of the techniques do not apply to pianists, many of them do.  Eyesight exercises and strategies suggested to computer operators, although not part of the current study, are a useful tool, remembering that extended practice often involves extended eyestrain.
	The role of electromyographic (EMG) biofeedback as a form of teaching thumb attack was recommended by Montes, Bedmar and Martin (1993) after a study in which they monitored the "abductor pollicis brevis functioning as an agonist during the teaching of identical selective movements of piano playing in two groups, one with EMG feedback and the other following traditional methods of instruction" (p. 67).  
	Minetti, Ardigò, and McKee (2007) have designed a software package to obtain accuracy and precision data regarding pianists' performance from MIDI files of the performed scales.  It is possible to monitor the acquisition, maintenance and recovery of a given skill level after the rehabilitation process or as a part of normal training.  Now there is greater access to this technology, biofeedback is becoming an integral part of developing healthy technique (Chong & Chesky, 1989; 2001; Hilton, 2003).  
	Kathleen Riley and colleagues have developed a system to retrain pianists using EMF, video and MIDI keyboards, another use of biofeedback in the prevention of PRMD (Riley, Coons & Marcion, 2005).  The concept of mental practice (Paull and Harrison, 1999) is also important to conserve musculoskeletal energy as is visualisation (1994; 1999).  Teachers need to be aware of the full range of technicological equipment available to detect and prevent potential problems.  More research on the affect of periodization of practice (Manchester, 2008a) is called for and teachers have a role in conducting their own experiments in the strategies recommended such as 3 weeks on, 1 week off in a student's practice routine.
	Appendix 4
	A4. Tables relating to the Data Analysis of the Student Questionnaire 
	Table A 4.1.1  Student report on continuing to play through pain
	%
	Number
	Playing through low pain
	13.5%
	10
	1-2 minutes
	18.9%
	14
	3-5 minutes
	27.0%
	20
	5-10 minutes
	2.7%
	2
	10+ minutes
	4.1%
	3
	30+ minutes
	33.8%
	25
	to the end of the session
	100.0%
	74
	Playing through medium pain
	13.5%
	7
	1-2 minutes
	30.8%
	16
	3-5 minutes
	17.3%
	9
	5-10 minutes
	9.6%
	5
	10+ minutes
	1.9%
	1
	30+ minutes
	PRACTICE
	26.9%
	14
	to the end of the session
	100.0%
	52
	Playing through high pain
	57.5%
	23
	1-2 minutes
	30.0%
	12
	3-5 minutes
	2.5%
	1
	5-10 minutes
	5.0%
	2
	10+ minutes
	30+ minutes
	5.0%
	2
	to the end of the session
	100.0%
	40
	Playing through low pain
	1.6%
	1
	1-2 minutes
	3.2%
	2
	3-5 minutes
	3.2%
	2
	5-10 minutes
	4.8%
	3
	10+ minutes
	87.1%
	54
	30+ minutes
	100.0%
	62
	to the end of the session
	Playing through medium pain
	1.7%
	1
	1-2 minutes
	1.7%
	1
	3-5 minutes
	3.3%
	2
	5-10 minutes
	5.0%
	3
	10+ minutes
	3.3%
	2
	30+ minutes
	11.7%
	7
	to the end of the session
	73.3%
	44
	PERFORMANCE
	100.0%
	60
	Playing through high pain
	4.3%
	2
	1-2 minutes
	14.9%
	7
	3-5 minutes
	12.8%
	6
	5-10 minutes
	8.5%
	4
	10+ minutes
	2.1%
	1
	30+ minutes
	6.4%
	3
	to the end of the session
	51.1%
	24
	100.0%
	47
	Table A4.1.2:  Self-reported pain conditions or symptoms of PRMD associated with music practice/performance.  Many students reported more than one injury
	Area of injury/symptom
	Symptom
	Total
	Other-Ankle
	Fingers
	Hand
	Tricep
	Bicep
	Elbow
	Forearm
	Lower
	Middle
	Wrist
	Neck
	Shoulder
	%
	Foot
	Back
	Back
	49.2%
	5.2%
	1.9%
	3.8%
	6.5%
	0%
	1.8%
	5.6%
	.9% 
	1.4%
	7.5%
	8.0%
	6.6%
	Chronic Pain
	39.6%
	0%
	0%
	2.3%
	4.7%
	.9%
	0%
	4.2%
	1.9%
	6.5%
	5.6%
	6.5%
	7.0%
	Aching Spasms
	19.2%
	0.4%
	1.4%
	5.2%
	3.3%
	.9%
	.9%
	2.8%
	0%
	0%
	0%
	3.8%
	0.5% 
	Weakness
	60.9%
	3.8%
	1.9%
	8.0%
	7.5%
	0%
	.9%
	20.2%
	2.3%
	2.8%
	2.3%
	8.9%
	2.3%
	Fatigue
	43.0%
	0.4%
	0.4%
	4.2%
	4.2%
	0%
	0%
	12.6%
	4.7%
	4.7%
	.9%
	5.2%
	5.7%
	Tenderness
	5.8%
	0.4%
	.9%
	0%
	0.4%
	0%
	0%
	0%
	0%
	0%
	1.4%
	2.3%
	0.4%
	Swelling
	9.7%
	1.9%
	1.9%
	0%
	0.4%
	0%
	.9%
	.9%
	0%
	0%
	.9%
	1.4%
	1.4%
	Inflammation
	49.5%
	0%
	0.4%
	4.2%
	3.8%
	0%
	0%
	16.8%
	6.1%
	3.3%
	0.4%
	11.7%
	2.8%
	Soreness
	9.2%
	1.9%
	.9%
	0%
	0%
	0%
	0%
	0%
	2.3%
	0.4%
	1.4%
	0%
	2.3%
	Tingling
	36.0%
	3.3%
	0.4%
	2.8%
	.9%
	0%
	.9%
	6.2%
	1.9%
	3.3%
	3.7%
	8.4%
	4.2%
	Tightness
	35.5%
	0%
	.9%
	2.8%
	0.9%
	0%
	0%
	10.3%
	2.3%
	0.4%
	3.8%
	5.2%
	8.9%
	Stiffness
	15.8%
	0%
	0%
	.9%
	0%
	0%
	.9%
	4.2%
	0.4%
	2.8%
	2.8%
	1.9%
	1.9%
	Rigidity
	.9%
	0%
	0%
	0%
	0%
	0%
	0%
	.9%
	0%
	0%
	0%
	0%
	0%
	Numbness
	.9%
	0%
	0%
	0%
	0%
	0%
	.9%
	0%
	0%
	0%
	0%
	0%
	0%
	Tremors
	12.5%
	8.9%
	0%
	0.9%
	0%
	.9%
	.9%
	0%
	0%
	0%
	0%
	.9%
	0%
	Other (Please
	26.20%
	11.0%
	35.1%
	32.6%
	3%
	8.0%
	84.7%
	22.8%
	25.6%
	30.7%
	64.2%
	44.0%
	Total % 100+
	Table A4.1.4:  Number of cases reported as disabling and level of disability as a result of PRMD
	Currently suffering
	Currently suffering
	Number 
	Number 
	Number 
	Number 
	Body Part
	with
	with
	with
	with
	No
	Yes
	Slight
	Moderate
	Severe
	Disabling
	Injury
	Injury
	Injury
	Injury
	N= 160
	5
	30
	23
	10
	1
	Shoulder
	8
	32
	29
	7
	3
	Neck
	4
	30
	29
	7
	4
	1
	Wrist
	3
	31
	27
	3
	3
	1
	Lower Back
	3
	28
	22
	9
	6
	1
	Middle Back
	4
	26
	16
	9
	4
	1
	Forearm
	5
	2
	2
	Elbow
	Bicep
	7
	7
	Tricep
	2
	24
	18
	4
	3
	Hands
	1
	30
	17
	10
	3
	1
	Fingers
	4
	1
	1
	Other
	Some reported on more than one body part affected by PRMD.
	Table A4.2.1:  Age group of students surveyed showing the prevalence of PRMD 
	% of group
	% of
	Number 
	reporting 
	own cohort
	 also reporting PRMD at Question 39
	% of whole group 
	Number
	N=160
	PRMD
	reporting PRMD
	of students in each age category out of 160
	Age Group
	n=66 
	(cf to % of whole group) 
	(compare  population norm of 41%)
	47.0%
	44.9%
	31
	48.6%
	69
	15-20
	27.3%
	52.9%
	18
	23.9%
	34
	21-25
	19.7%
	54.1%
	13
	16.9%
	24
	26-30
	1.5%
	33.3%
	1
	2.1%
	3
	31-35
	4.5%
	25.0%
	3
	8.5%
	12
	Over 35
	18
	No response
	100.00%
	66
	100.0%
	160
	Total
	Table A4.2.2:  Gender of students surveyed showing the prevalence of PRMD 
	% of group
	% of
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	of students in each category out of 160
	Gender
	n=66 
	(cf to % of whole group)
	(compare  population norm of 41%)
	63.6%
	50.0%
	42
	54.2%
	84
	Male
	36.4%
	31.5%
	24
	45.8%
	76
	Female
	100.%
	66
	100.0%
	160
	Total
	Table A4.2.3:  Hand dominance of students surveyed showing the prevalence of PRMD 
	% of group
	% of
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students in each category
	N=160
	PRMD
	reporting PRMD
	of whole group
	Hand Dominance
	n=66 
	(cf to % of whole group)
	(compare  population norm of 41%)
	out of 160
	86.4%
	41.0%
	57
	86.9%
	139
	Right
	13.6%
	42.8%
	9
	13.1%
	21
	Left
	100.0%
	66
	100.0%
	160
	Total
	Table A4.2.4:  Occupation of students surveyed and education level showing the prevalence of PRMD 
	% of group
	% of
	Number
	N=160
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students from each category
	Occupation
	PRMD
	reporting PRMD
	of whole group
	& Education Level
	n=66 
	(cf to % of whole group)
	(compare  population norm of 41%)
	out of 160
	89.4%
	41.5%
	59
	88.7%
	142
	Bachelor student
	10.6%
	38.9%
	7
	11.3%
	18
	Postgraduate Student
	100.0%
	66
	100.0%
	160
	Total
	Students also employed
	31.8%
	38.1%
	21
	34.4%
	55
	Professional musician
	4.5%
	50.0%
	3
	3.8%
	6
	Music Teacher
	36.3%
	24
	38.2%
	61
	Total
	Table A4.2.5:  Student state of residence and prevalence of PRMD
	% of group
	% of
	Number
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students from each state
	N-160
	reporting 
	reporting PRMD
	of whole group
	State of residence
	PRMD
	n=66 
	(compare  population norm of 41%)
	(cf to % of whole group)
	out of 160
	3.0%
	50.0%
	2
	2.5%
	4
	Australian Capital Territory
	1.5%
	25.0%
	1
	2.5%
	4
	Florida
	1.5%
	33.3%
	1
	1.9%
	3
	Maine
	3.0%
	40.0%
	2
	3.1%
	5
	Maryland
	0%
	0%
	0
	1.2%
	2
	Massachusetts
	3.0%
	28.5%
	2
	4.4%
	7
	New Jersey USA
	15.2%
	47.6%
	10
	13.1%
	21
	New South Wales
	15.2%
	41.6%
	10
	15.0%
	24
	New York State USA
	0%
	0%
	0
	2.5%
	4
	Pennsylvania
	3.0%
	28.5%
	2
	4.4%
	7
	Queensland
	9.1%
	50.0%
	6
	7.5%
	12
	South Australia
	3.0%
	66.6%
	2
	1.9%
	3
	Tasmania
	0%
	0%
	0
	3.1%
	5
	Texas
	10.7%
	46.6%
	7
	9.4%
	15
	Victoria
	31.8%
	47.7%
	21
	27.5%
	44
	Western Australia
	100.0%
	66
	100%
	160
	Table A4.2.6:  Age of students' first piano practice experience and prevalence of PRMD 
	% of group
	% of
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	of students in each age category out of 160
	Age of first piano practice experience
	n=66 
	(cf to % of whole group)
	(compare  population norm of 41%)
	6.0%
	30.7%
	4
	8.1%
	13
	4.0
	1.5%
	100.0%
	1
	.6%
	1
	4.5
	16.8%
	42.3%
	11
	16.3%
	26
	5.0
	0%
	0%
	0
	1.3%
	2
	5.5
	21.2%
	38.8%
	14
	22.5%
	36
	6.0
	19.7%
	50.0%
	13
	16.3%
	26
	7.0
	12.1%
	29.6%
	8
	16.9%
	27
	8.0
	7.5%
	62.5%
	5
	4.4%
	7
	9.0
	10.7%
	70.0%
	7
	6.3%
	10
	10.0
	0%
	0%
	0
	1.3%
	2
	11.0
	4.5%
	50.0%
	3
	3.8%
	6
	12.0
	0%
	0%
	0
	1.3%
	2
	13.0
	0%
	0%
	0
	1.3%
	2
	14.0
	100.00%
	66
	100.0%
	160
	Total
	Table A4.2.7:  student years of engagement in a regular practice schedule and prevalence of PRMD
	% of group
	% of
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	of students in each in each category out of 160
	Years engaged in a regular practice schedule
	n=66 
	(cf to % of whole group)
	(compare  population norm of 41%)
	0%
	0%
	0
	.6%
	1
	1.0
	0%
	0%
	0
	.6%
	1
	4.0
	1.5%
	20.0%
	1
	3.1%
	5
	5.0
	1.5%
	25.0%
	1
	2.5%
	4
	6.0
	3.0%
	100.0%
	2
	1.3%
	2
	7.0
	0%
	0%
	0
	.6%
	1
	8.0
	6.0%
	66.6%
	4
	3.8%
	6
	9.0
	13.6%
	52.9%
	9
	10.6%
	17
	10.0
	7.6%
	38.5%
	5
	8.1%
	13
	11.0
	3.0%
	25.0%
	2
	5.0%
	8
	12.0
	6.0%
	36.4%
	4
	6.9%
	11
	13.0
	7.6%
	45.4%
	5
	6.9%
	11
	14.0
	6.0%
	25.0%
	4
	10.0%
	16
	15.0
	4.6%
	37.5%
	3
	5.0%
	8
	16.0
	4.6%
	75.0%
	3
	2.5%
	4
	17.0
	1.5%
	33.3%
	1
	1.9%
	3
	18.0
	0%
	0%
	0
	1.3%
	2
	19.0
	7.6%
	45.4%
	5
	6.9%
	11
	20.0
	0%
	0%
	0
	2.5%
	4
	21.0
	4.6%
	75.0%
	3
	2.5%
	4
	22.0
	3.0%
	50.0%
	2
	2.5%
	4
	23.0
	0%
	0%
	0
	.6%
	1
	24.0
	4.6%
	60.0%
	3
	3.1%
	5
	25.0
	1.5%
	100.0%
	1
	.6%
	1
	29.0
	0%
	0%
	0
	.6%
	1
	30.0
	1.5%
	100.0%
	1
	.6%
	1
	32.0
	1.5%
	100.0%
	1
	.6%
	1
	33.0
	1.5%
	50.0%
	1
	1.3%
	2
	34.0
	1.5%
	33.3%
	1
	1.9%
	3
	35.0
	0%
	0%
	0
	1.3%
	2
	36.0
	1.5%
	100.0%
	1
	.6%
	1
	37.0
	0%
	0%
	0
	1.3%
	2
	38.0
	3.0%
	66.6%
	2
	1.9%
	3
	40.0
	1.5%
	100.0%
	1
	.6%
	1
	41.0
	100.0%
	66
	100.0%
	160
	Total
	Table A4.2.8:  Age of students' first piano performance experience and the prevalence of PRMD
	% of group
	% of
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	of students in each age category out of 160
	Age of first piano performance experience
	n=66 
	(cf to % of whole group)
	(compare  population norm of 41%)
	0%
	0%
	0
	.6%
	1
	3.0
	1.5%
	50.0%
	1
	1.3%
	2
	5.0
	10.5%
	87.5%
	7
	5.0%
	8
	6.0
	6.1%
	33.3%
	4
	7.5%
	12
	7.0
	6.1%
	19.0%
	4
	13.1%
	21
	8.0
	7.6%
	31.3%
	5
	10.0%
	16
	9.0
	7.6%
	33.3%
	5
	9.4%
	15
	10.0
	6.1%
	50.0%
	4
	5.0%
	8
	11.0
	13.6%
	52.9%
	9
	10.6%
	17
	12.0
	7.6%
	83.3%
	5
	3.8%
	6
	13.0
	9.1%
	30.0%
	6
	12.5%
	20
	14.0
	4.5%
	50.0%
	3
	3.8%
	6
	15.0
	9.1%
	60.0%
	6
	6.3%
	10
	16.0
	3.0%
	50.0%
	2
	2.5%
	4
	17.0
	7.6%
	55.5%
	5
	5.6%
	9
	18.0
	0%
	0%
	0
	1.3%
	2
	19.0
	0%
	0%
	0
	.6%
	1
	23.0
	0%
	0%
	0
	1.3%
	2
	24.0
	100.0%
	66
	100.0
	160
	Total
	Table A4.2.9:  student years of engagement in a regular performance schedule and prevalence of PRMD
	% of group
	% of
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students
	N=160
	PRMD
	reporting PRMD
	of whole group
	Years engaged in a regular performance schedule
	n=66 
	in each age category
	(cf to % of whole group)
	(compare  population norm of 41%)
	4.6%
	60.0%
	3
	0
	3.1%
	5
	0%
	0%
	0
	1
	1.9%
	3
	10.5%
	63.6%
	7
	2
	6.9%
	11
	4.6%
	50.0%
	3
	3
	3.8%
	6
	10.5%
	50.0%
	7
	4
	8.8%
	14
	6.1%
	44.4%
	4
	5
	5.7%
	9
	6.1%
	36.4%
	4
	6
	6.9%
	11
	4.6%
	33.3%
	3
	7
	5.7%
	9
	0%
	0%
	0
	8
	3.8%
	6
	3.0%
	25.0%
	2
	9
	5.0%
	8
	7.6%
	33.3%
	5
	10
	9.4%
	15
	6.1%
	57.1%
	4
	11
	4.4%
	7
	3.0%
	40.0%
	2
	12
	3.1%
	5
	4.6%
	50.0%
	3
	13
	3.8%
	6
	3.0%
	50.0%
	2
	14
	2.5%
	4
	0%
	0%
	0
	15
	.6%
	1
	1.5%
	33.3%
	1
	16
	1.9%
	3
	1.5%
	25.0%
	1
	17
	2.5%
	4
	1.5%
	33.3%
	1
	18
	1.9%
	3
	0%
	0%
	0
	19
	.6%
	1
	4.6%
	50.0%
	3
	20
	3.8%
	6
	1.5%
	33.3%
	1
	21
	1.9%
	3
	0%
	0%
	0
	23
	.6%
	1
	0%
	0%
	0
	24
	.6%
	1
	3.0%
	100.0%
	2
	25
	1.3%
	2
	0%
	0%
	0
	26
	.6%
	1
	1.5%
	50.0%
	1
	27
	1.3%
	2
	1.5%
	100.0%
	1
	28
	.6%
	1
	1.5%
	100.0%
	1
	29
	.6%
	1
	4.6%
	75.0%
	3
	30
	2.5%
	4
	1.5%
	50.0%
	1
	31
	1.3%
	2
	0%
	0%
	0
	32
	.6%
	1
	0%
	0%
	0
	33
	1.3%
	2
	1.5%
	100.0%
	1
	37
	.6%
	1
	100.0%
	66
	Total
	100%
	160
	Table A4.2.10:  Type of aerobic exercise undertaken by students showing the prevalence of PRMD 
	Numbers exceed 100% as some students reported participating in more than one form of exercise
	% of group
	% of
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	of participants in exercises 
	Aerobic exercise
	n=87
	(cf to % of whole group)
	(compare  population norm of 41%)
	 (some reported more than one activity)
	17.3%
	46.8%
	15.1%
	15
	32
	Exercise - running
	9.2%
	30.7%
	8
	12.3%
	26
	Exercise - jogging
	30.0%
	53.0%
	26
	23.1%
	49
	Exercise - walking
	1.1%
	100.0%
	1
	.4%
	1
	Exercise - loading equipment
	4.5%
	36.4%
	4
	5.2%
	11
	Exercise - swimming
	1.1%
	20.0%
	1
	2.3%
	5
	Exercise - Football/ Soccer/AFL/Rugby
	17.3%
	37.5%
	15
	18.8%
	40
	Exercise - Gym
	6.9%
	28.5%
	6
	9.9%
	21
	Exercise - Weights
	0%
	0%
	0
	.4%
	1
	Exercise - Net-basketball
	6.9%
	85.7%
	6
	3.2%
	7
	Exercise - Squash
	3.5%
	37.5%
	3
	3.8%
	8
	Exercise - Tennis
	0%
	0%
	0
	.8%
	2
	Exercise - Golf
	2.2%
	20.0%
	2
	4.7%
	10
	Exercise - Cardio
	100.0%
	87
	100.0%
	213
	*Note- students reported more than once on some items
	Table A4.3.1.1:  Frequency and duration of student practice sessions as student perceives regular and peak times
	Total mean hours
	Weekly amount of practice time
	How long - 
	How often - 
	average
	average
	range
	15.99 hrs per week
	2 to 24 hours
	2.70 hours per session
	6.08 times per week
	Regular (Usual)
	22.8 hrs per week
	3 to 35 hours
	3.19 hours per session
	6.9 times per week
	Maximum (Peak)
	Table A4.3.1.2:  Student reported hours of practice the day before their weekly lesson
	Percentage of the group in each category
	Student frequencies
	N=160
	Number of practice hours the day before their lesson
	(compare average daily time of 2.28 hours)
	6.8%
	8
	1.0
	14.5%
	17
	2.0
	.9%
	1
	2.5
	28.2%
	33
	3.0
	.9%
	1
	3.5
	17.1%
	20
	4.0
	20.5%
	24
	5.0
	5.1%
	6
	5.5
	5.1%
	6
	6.0
	.9%
	1
	7.0
	100.0%
	117
	Total
	43
	NR
	160
	Table A4.3.1.3:  Student frequency of practice times per week and the prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	students in each category 
	Number of hours per week spent in piano practice
	n=66 
	(cf to % of whole group)
	(cf 41%)
	0%
	0%
	0
	.6%
	2
	1
	0%
	0%
	0
	.6%
	4
	1
	0%
	0%
	0
	.6%
	4.5
	1
	3.0%
	66.6%
	2
	2.0%
	5
	3
	6.1%
	57.1%
	4
	3.8%
	6
	7
	0%
	0%
	0
	2.0%
	7
	3
	0%
	0%
	0
	.6%
	7.5
	1
	6.1%
	50.0%
	4
	5.0%
	8
	8
	0%
	0%
	0
	1.3%
	9
	2
	0%
	0%
	0
	1.3%
	9.5
	2
	6.1%
	50.0%
	4
	5.0%
	10
	8
	1.5%
	33.3%
	1
	2.0%
	10.5
	3
	1.5%
	50.0%
	1
	1.3%
	11
	2
	0%
	0%
	0
	.6%
	11.5
	1
	10.5%
	70.0%
	7
	6.3%
	12
	10
	0%
	0%
	0
	3.1%
	12.5
	5
	4.6%
	60.0%
	3
	3.1%
	13
	5
	0%
	0%
	0
	1.3%
	13.5
	2
	13.6%
	39.1%
	9
	14.3%
	14
	23
	0%
	0%
	0
	2.0%
	14.5
	3
	7.5%
	38.4%
	5
	8.0%
	15
	13
	3.0%
	100.0%
	2
	2.0%
	15.5
	3
	0%
	0%
	0
	.6%
	16
	1
	0%
	0%
	0
	.6%
	16.5
	1
	0%
	0%
	0
	2.0%
	17
	3
	3.0%
	20.0%
	2
	6.3%
	17.5
	10
	9.1%
	85.7%
	6
	4.4%
	18
	7
	1.5%
	100.0%
	1
	.6%
	18.5
	1
	1.5%
	100.0%
	1
	.6%
	20
	1
	1.5%
	100.0%
	1
	.6%
	20.5
	1
	0%
	0%
	0
	6.3%
	21
	10
	0%
	0%
	0
	.6%
	21.5
	1
	1.5%
	100.0%
	1
	.6%
	23.5
	1
	1.5%
	100.0%
	1
	2.5%
	24.5
	4
	1.5%
	100.0%
	1
	.6%
	25
	1
	4.6%
	75.0%
	3
	2.5%
	28
	4
	1.5%
	100.0%
	1
	.6%
	30
	1
	1.5%
	100.0%
	1
	.6%
	31.5
	1
	1.5%
	100.0%
	1
	.6%
	34
	1
	4.6%
	100.0%
	3
	2.0%
	35
	3
	1.5%
	100.0%
	1
	.6%
	38.5
	1
	100.0%
	66
	100.0%
	160
	Total
	Table A4.3.2.1:  Student level of practice/performance at high speed and the prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	students in each category 
	High speed maintained over percentage of practice/ performance time
	n=66 
	(cf to % of whole group)
	(cf 41%)
	12.1%
	26.6%
	8
	18.7%
	30
	No response
	6.1%
	28.5%
	4
	8.8%
	14
	5%
	16.6%
	35.4%
	11
	19.3%
	31
	10%
	4.6%
	50.0%
	3
	3.8%
	6
	15%
	15.1%
	43.4%
	10
	14.4%
	23
	20%
	21.3%
	66.6%
	14
	13.1%
	21
	25%
	3.0%
	11.7%
	2
	10.6%
	17
	30%
	1.5%
	50.0%
	1
	1.3%
	2
	33%
	0%
	0%
	0
	1.3%
	2
	35%
	7.6%
	100.0%
	5
	3.1%
	5
	40%
	7.6%
	100.0%
	5
	3.1%
	5
	50%
	3.0%
	100.0%
	2
	1.3%
	2
	60%
	1.5%
	100.0%
	1
	.6%
	1
	70%
	0%
	0
	.6%
	1
	75%
	0%
	100.0%
	66
	100.0%
	160
	Total
	Table A4.3.2.2:  Student level of practice/performance at high volume and the prevalence of PRMD
	% of
	%
	Number
	whole group
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	reporting PRMD
	of whole group
	students in each category 
	High volume maintained over percentage of practice/ performance time
	reporting 
	PRMD
	(cf 41%)
	n=83 nominated cases
	(cf to % of group)
	16.7%
	33.3%
	11
	20.5%
	33
	0
	6.1%
	44.4%
	4
	5.7%
	9
	5%
	9.1%
	27.27%
	6
	13.7%
	22
	10%
	7.6%
	62.5%
	5
	5.0%
	8
	15%
	16.6%
	35.4%
	11
	19.3%
	31
	20%
	9.1%
	50.00%
	6
	7.5%
	12
	25%
	6.1%
	33.3%
	4
	7.5%
	12
	30%
	7.6%
	71.4%
	5
	4.4%
	7
	33%
	3.0%
	100.0%
	2
	1.3%
	2
	35%
	1.5%
	16.6%
	1
	3.8%
	6
	40%
	1.5%
	20.0%
	1
	3.1%
	5
	45%
	12.1%
	72.7%
	8
	6.9%
	11
	50%
	3.0%
	100.0%
	2
	1.3%
	2
	60%
	100.0%
	66
	100.0%
	160
	Total
	Table A4.3.2.3:  Student level of practice/performance at heavy attack and the prevalence of PRMD
	% of
	%
	Number
	whole group
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	reporting PRMD
	of whole group
	students in each category 
	Heavy attack maintained over percentage of practice/ performance time
	reporting 
	PRMD
	(cf 41%)
	n=83 nominated cases
	(cf to % of group)
	10.5%
	35.0%
	7
	12.5%
	20
	0
	3.0%
	25.0%
	2
	5.0%
	8
	5%
	10.5%
	35.0%
	7
	12.5%
	20
	10%
	3.0%
	33.3%
	2
	3.8%
	6
	15%
	13.7%
	27.2%
	9
	20.6%
	33
	20%
	13.7%
	39.1%
	9
	14.3%
	23
	25%
	3.0%
	22.2%
	2
	5.6%
	9
	30%
	9.1%
	85.7%
	6
	4.4%
	7
	33%
	1.5%
	100.0%
	1
	.6%
	1
	35%
	6.1%
	66.6%
	4
	3.8%
	6
	40%
	12.2%
	61.5%
	8
	8.1%
	13
	50%
	0%
	0%
	0
	.6%
	1
	55%
	7.6%
	83.3%
	5
	3.8%
	6
	60%
	4.6%
	100.0%
	3
	1.9%
	3
	65%
	1.5%
	100.0%
	1
	.6%
	1
	70%
	0%
	0%
	0
	1.9%
	3
	75%
	100.0%
	66
	100.0%
	160
	Total
	Table A4.3.2.4:  Mean percentage of all student practice time spent at each level of intensity 
	Mean % of time students spend at each level of intensity across the whole group 
	N=160
	Level of intensity
	38.3%
	Prac Speed - Low
	42.1%
	Prac Speed - Med
	20.3%
	Prac Speed - High
	30.6%
	Prac Volume - Low
	48.4%
	Prac Volume - Med
	21.9%
	Prac Volume - High
	26.8%
	Prac Attack - Light
	46.1%
	Prac Attack - Med
	27.6%
	Prac Attack - Heavy
	Table A4.3.3.1:  Student number of hours per week of all keyboard activities (practice, performance, computer and midi keyboard) and the prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	students in each category  
	Number of hours per week spent in all keyboard activities
	n=66 
	(cf to % of whole group)
	(cf 41%)
	0%
	0%
	0
	.6%
	1
	13.4
	0%
	0%
	0
	.6%
	1
	14.5
	0%
	0%
	0
	.6%
	1
	15.0
	1.5%
	100.0%
	1
	.6%
	1
	16.0
	0%
	0%
	0
	.6%
	1
	19.0
	1.5%
	100.0%
	1
	.6%
	1
	20.0
	0%
	0%
	0
	.6%
	1
	21.0
	0%
	0%
	0
	1.3%
	2
	21.5
	1.5%
	100.0%
	1
	.6%
	1
	22.0
	1.5%
	100.0%
	1
	.6%
	1
	22.5
	1.5%
	50.0%
	1
	1.3%
	2
	23.0
	0%
	0%
	0
	1.9%
	3
	23.5
	3.1%
	100.0%
	2
	1.3%
	2
	24.0
	1.5%
	25.0%
	1
	2.5%
	4
	24.5
	1.5%
	33.3%
	1
	1.9%
	3
	25.0
	1.5%
	50.0%
	1
	1.3%
	2
	26.5
	4.6%
	75.0%
	3
	2.5%
	4
	27.0
	1.5%
	33.3%
	1
	1.9%
	3
	27.5
	1.5%
	33.3%
	1
	1.9%
	3
	28.0
	0%
	0%
	0
	1.9%
	3
	28.5
	6.1%
	80.0%
	4
	3.1%
	5
	29.0
	7.6%
	71.4%
	5
	4.5%
	7
	29.5
	1.5%
	20.0%
	1
	3.1%
	5
	30.0
	1.5%
	25.0%
	1
	2.5%
	4
	30.5
	1.5%
	25.0%
	1
	2.5%
	4
	31.0
	3.1%
	40.0%
	2
	3.1%
	5
	31.5
	4.6%
	42.8%
	3
	4.5%
	7
	32.0
	3.1%
	50.0%
	2
	2.5%
	4
	32.5
	1.5%
	25.0%
	1
	2.5%
	4
	33.0
	1.5%
	50.0%
	1
	1.3%
	2
	33.5
	1.5%
	33.3%
	1
	1.9%
	3
	34.0
	1.5%
	33.3%
	1
	1.9%
	3
	34.5
	1.5%
	100.0%
	1
	.6%
	1
	35.0
	1.5%
	33.3%
	1
	1.9%
	3
	35.5
	1.5%
	100.0%
	1
	.6%
	1
	36.0
	0%
	0%
	0
	.6%
	1
	36.5
	1.5%
	50.0%
	1
	1.3%
	2
	37.0
	0%
	0%
	0
	2.5%
	4
	38.0
	0%
	0%
	0
	1.3%
	2
	38.5
	1.5%
	33.3%
	1
	1.9%
	3
	39.0
	1.5%
	33.3%
	1
	1.9%
	3
	39.5
	0%
	0%
	0
	1.9%
	3
	40.0
	1.5%
	100.0%
	1
	.6%
	1
	40.5
	3.1%
	40.0%
	2
	3.1%
	5
	41.0
	0%
	0%
	0
	.6%
	1
	42.5
	0%
	0%
	0
	.6%
	1
	43.0
	0%
	0%
	0
	1.3%
	2
	43.5
	0%
	0%
	0
	1.9%
	3
	44.0
	1.5%
	100.0%
	1
	.6%
	1
	46.0
	4.6%
	60.0%
	3
	3.1%
	5
	47.0
	0%
	0%
	0
	.6%
	1
	47.5
	0%
	0%
	0
	1.3%
	2
	48.5
	1.5%
	100.0%
	1
	.6%
	1
	50.0
	0%
	0%
	0
	.6%
	1
	51.0
	1.5%
	100.0%
	1
	.6%
	1
	52.0
	1.5%
	100.0%
	1
	.6%
	1
	52.5
	1.5%
	100.0%
	1
	.6%
	1
	55.0
	0%
	0%
	0
	2.5%
	4
	55.5
	1.5%
	100.0%
	1
	.6%
	1
	56.0
	0%
	0%
	0
	.6%
	1
	60.5
	1.5%
	100.0%
	1
	.6%
	1
	61.0
	1.5%
	100.0%
	1
	.6%
	1
	66.0
	1.5%
	100.0%
	1
	.6%
	1
	67.5
	3.1%
	100.0%
	2
	1.3%
	2
	70.0
	1.5%
	100.0%
	1
	.6%
	1
	71.0
	0%
	0%
	0
	.6%
	1
	73.5
	1.5%
	100.0%
	1
	.6%
	1
	77.0
	1.5%
	100.0%
	1
	.6%
	1
	79.0
	1.5%
	100.0%
	1
	.6%
	1
	81.0
	1.5%
	100.0%
	1
	.6%
	1
	83.0
	100.0%
	66
	100.0%
	160
	Total
	Table A4.3.3.2: Total mean hours (normal and peak) students engaged in all keyboard activities (including computer and midi keyboard use)
	Peak mean hours
	Normal mean hours
	Weekly keyboard activities
	22.8
	15.9
	Individual practice 
	10.6
	5.8
	Group practice 
	12.1
	6.9
	Group Performance 
	15.6
	9.8
	Computer keyboard 
	8.3
	3.8
	Midi keyboard 
	69.4
	42.2
	Total mean hours
	Table A4.3.4:  Repertoire practiced and performed by category
	Mean and standard deviation of no of pieces no longer practising
	Mean and standard deviation of no of pieces currently actively practising/
	Mean & standard deviation of no of pieces in current performance repertoire
	Repertoire type
	performing
	SD
	mean
	SD
	mean
	SD
	mean
	5.35
	3.68
	.89
	1.72
	1.03
	1.71
	Ballad
	3.21
	2.50
	.70
	1.44
	.52
	1.23
	Slow Swing
	3.60
	2.70
	.89
	1.60
	1.02
	1.61
	Medium Swing
	3.37
	2.67
	.77
	1.50
	.58
	1.33
	Medium Fast Swing
	4.07
	2.61
	.72
	1.34
	.74
	1.33
	Fast Swing
	2.69
	2.40
	.74
	1.47
	.32
	1.11
	Very Fast Swing
	3.28
	2.58
	.63
	1.34
	.55
	1.31
	Bossa Nova
	1.46
	1.71
	.47
	1.22
	.39
	1.14
	Samba
	1.16
	1.59
	.52
	1.28
	.56
	1.32
	Salsa (Montuno)
	1.19
	1.75
	.65
	1.31
	.58
	1.29
	Afro Cuban
	.88
	1.41
	.82
	1.50
	.66
	1.32
	Latin/Funk
	1.64
	1.68
	.55
	1.36
	1.12
	1.48
	Rock/Funk
	2.66
	2.40
	2.38
	1.63
	,60
	1.32
	Jazz/Funk 
	2.73
	1.86
	.79
	1.45
	.57
	1.39
	Fusion
	2.59
	2.00
	.62
	1.40
	.56
	1.43
	Odd time signature
	3.48
	2.50
	.77
	1.58
	1.41
	1.66
	Free improvisation
	2.91
	2.91
	Other
	Soft rock, blues
	.40
	1.18
	Other
	Stride piano
	.42
	1.20
	Other
	Soul
	Table A4.3.5:  Away-from-the-keyboard practice and prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students in each category 
	N=160
	PRMD
	reporting PRMD
	of whole group
	Mean % of practice time spent in all away-from-the-keyboard activities
	n=66 
	(cf to % of whole group)
	(cf 41%)
	out of 160
	1.5%
	33.3%
	1
	1.9%
	3
	0.0%
	1.5%
	50.0%
	1
	1.3%
	2
	1.2%
	3.0%
	50.0%
	2
	2.5%
	4
	2.5%
	7.6%
	41.6%
	5
	7.5%
	12
	3.8%
	12.1%
	53.3%
	8
	9.4%
	15
	5.0%
	24.3%
	45.7%
	16
	21.8%
	35
	6.2%
	7.6%
	21.7%
	5
	14.3%
	23
	7.5%
	1.5%
	50.0%
	1
	1.3%
	2
	8.7%
	10.5%
	58.3%
	7
	7.5%
	12
	10.0%
	7.6%
	31.2%
	5
	10.0%
	16
	11.2%
	13.7%
	45.0%
	9
	12.5%
	20
	12.5%
	1.5%
	16.6%
	1
	3.8%
	6
	13.7%
	0%
	0%
	0
	.6%
	1
	15.0%
	0%
	0%
	0
	1.3%
	2
	16.2%
	4.6%
	75.0%
	3
	2.5%
	4
	17.5%
	1.5%
	100.0%
	1
	.6%
	1
	18.4%
	1.5%
	100.0%
	1
	.6%
	1
	20.0%
	0%
	0%
	0
	.6%
	1
	23.7%
	100.0%
	66
	100%
	160
	Total
	Table A4.3.6:1  Students reporting finger-strengthening exercises and the prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students in each category 
	N=160
	PRMD
	reporting PRMD
	of whole group
	n=66 
	(cf to % of whole group)
	(cf 41%)
	out of 160
	72.7%
	65.7%
	48
	45.6%
	73
	Repetitive Exercises: Yes 
	27.3%
	20.6%
	18
	54.4%
	87
	Repetitive Exercises: No
	100.0%
	66
	100.0%
	160
	Total
	Table A4.3.6.2:  Type of repetitive finger-strengthening exercises and the prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number
	N=160
	PRMD
	reporting PRMD
	of whole group
	of students participating in each exercise 
	Repetitive finger-strengthening exercises
	n=83 
	(cf to % of whole group)
	(cf 41%)
	13.2%
	42.3%
	11
	14.1%
	26
	Scales
	12.0%
	52.6%
	10
	10.3%
	19
	Arpeggios
	13.2%
	39.2%
	11
	15.2%
	28
	Hanon
	8.4%
	53.8%
	7
	7.0%
	13
	Czerny
	10.8%
	50.0%
	9
	9.7%
	18
	Poissot
	9.6%
	53.3%
	8
	8.1%
	15
	Teachers set work
	3.6%
	75.0%
	3
	2.2%
	4
	Boogie/Stride Patterns
	1.2%
	7.1%
	1
	7.5%
	14
	Dohnanyi
	10.8%
	60.0%
	9
	8.1%
	15
	Chordal exercises
	7.2%
	40.0%
	6
	8.1%
	15
	Technical work
	9.6%
	44.4%
	8
	9.7%
	18
	Physical stretching/flexing
	100.0%
	83
	100.0%
	185
	*Note- students reported more than once on some items
	Table A4.3.7.1:  Student participation in warm-up exercises at the piano and prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students in each category 
	N=160
	PRMD
	reporting PRMD
	of whole group
	Warm-up/PRMD
	n=66 
	(cf to % of whole group))
	(cf 41%)
	out of 160
	63.6%
	38.1%
	42
	68.7%
	110
	Warm-up: Yes 
	36.4%
	48.0%
	24
	31.2%
	50
	Warm-up: No
	100.0%
	66
	100.0%
	160
	Total
	26.3%
	42 
	Warm-up and report PRMD
	42.5%
	68
	Warm-up and no PRMD
	15.0%
	24
	No warm-up and report PRMD
	16.2%
	26
	No warm-up and no PRMD
	100.0%
	160
	Total
	Table A4.3.7.2:  Time spent in exercises at the piano for warm-up and type of exercise 
	Mean minutes spent per session
	%
	Number of 
	Type
	students 
	N=160
	13.8
	65.6%
	105
	Warm-up Exercises at piano - Practice - Scales 
	12.6
	38.7%
	62
	Warm-up Exercises at piano - Practice - Arpeggios 
	10.8
	23.7%
	38
	Warm-up Exercises at piano - Practice - Hanon 
	7.6
	16.8%
	27
	Warm-up Exercises at piano - Practice - Playing repertoire
	4.7
	6.9%
	11
	Warm-up Exercises at piano - Practice - Improvising
	9.5
	19.3%
	31
	Warm-up Exercises at piano - Practice - Other
	9.2
	45.6%
	73
	Warm-up Exercises at piano - Performance - Scales 
	10.2
	17.5%
	28
	Warm-up Exercises at piano - Performance - Arpeggios
	11.3
	23.7%
	38
	Warm-up Exercises at piano - Performance - Hanon
	8.6
	21.8%
	35
	Warm-up Exercises at piano - Performance - Playing repertoire
	7.7
	13.7%
	22
	Warm-up Exercises at piano - Performance - Improvising 
	6.2
	3.8%
	6
	Warm-up Exercises at piano - Performance - Other 
	Table  A4.3.7.3:  Time spent in exercises away from the piano for warm-up and for which body part
	Mean minutes each session
	%
	Number of students
	Type of away-from-the-piano warm-up exercise
	1.1
	15.0%
	24
	Warm-up Exercises away from piano - Practice - Shoulder 
	1.6
	16.2%
	26
	Warm-up Exercises away from piano - Practice - Neck 
	1.6
	15.6%
	25
	Warm-up Exercises away from piano - Practice - Wrist 
	8.5
	5.0%
	8
	Warm-up Exercises away from piano - Practice - Middle Back 
	1.1
	6.3%
	10
	Warm-up Exercises away from piano - Practice - Lower Back 
	1.0
	5.7%
	9
	Warm-up Exercises away from piano - Practice - Forearm 
	1.0
	2.5%
	4
	Warm-up Exercises away from piano - Practice - Elbow 
	0
	.6%
	1
	Warm-up Exercises away from piano - Practice - Bicep 
	0
	.6%
	1
	Warm-up Exercises away from piano - Practice - Tricep 
	1.6
	20.6%
	33
	Warm-up Exercises away from piano - Practice - Hands 
	1.5
	23.7%
	38
	Warm-up Exercises away from piano - Practice - Fingers
	.5
	.6%
	1
	Warm-up Exercises away from piano - Practice - Deep breathe
	2.2
	15.0%
	24
	Warm-up Exercises away from piano - Performance - Shoulder 
	2.1
	16.8%
	27
	Warm-up Exercises away from piano - Performance - Neck 
	3.5
	26.8%
	43
	Warm-up Exercises away from piano - Performance - Wrist
	1.0
	1.9%
	3
	Warm-up Exercises away from piano - Performance - Middle Back 
	1.0
	3.1%
	5
	Warm-up Exercises away from piano - Performance - Lower Back
	1.0
	5.0%
	8
	Warm-up Exercises away from piano - Performance - Forearm 
	1.0
	1.9%
	3
	Warm-up Exercises away from piano - Performance - Elbow 
	3.8
	31.8%
	51
	Warm-up Exercises away from piano - Performance - Hands
	3.7
	33.7%
	54
	Warm-up Exercises away from piano - Performance - Fingers 
	1.0
	.6%
	1
	Warm-up Exercises away from piano - Performance - Deep Breathe
	Table A4.3.7.4:  Student participation in cool-down exercises at the piano and prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students in each category 
	N=160
	PRMD
	of whole group
	% of time spent in cool-down exercises
	n=66 
	reporting PRMD
	(cf to % of whole group)
	(cf 41%)
	out of 160
	25.8%
	35.4%
	17
	30.0%
	48
	Cool-down: Yes 
	74.2%
	43.7%
	49
	70.0%
	112
	Cool-down: No
	100.0%
	66
	100.0%
	160
	Total
	10.6%
	17
	Cool-down and report PRMD
	19.4%
	31
	Cool-down and no PRMD
	30.6%
	49
	No cool-down and report PRMD
	39.4%
	63
	No cool-down and no PRMD
	100.0%
	160
	Table A4.4.1.1:  Students reporting posture correction and the prevalence of PRMD
	% of group
	%
	Number
	reporting 
	own cohort
	also reporting PRMD at Question 39
	%
	Number of students in each category 
	N=160
	PRMD
	reporting PRMD
	of whole group
	% of time spent in posture correction
	n=66 
	(cf to % of whole group)
	(cf 41%)
	out of 160
	87.9%
	43.9%
	58
	82.5%
	132
	Posture correction: Yes 
	12.1%
	28.5%
	8
	17.5%
	28
	Posture correction: No
	100.0%
	66
	100.0%
	160
	Total
	Posture correction and PRMD
	36.2%
	58
	Posture correction and report PRMD
	46.3%
	74
	Posture correction and no PRMD
	5.0%
	8
	No Posture correction and report PRMD
	12.5%
	20
	No Posture correction and no PRMD
	100%
	160
	Total
	Table A4.4.1.2:  Type of activity undertaken to improve posture, frequency and duration
	% of group
	Number of participants involved in this activity
	Average Length of each session
	Average Number of times practiced per week
	Activity to improve posture
	N=160
	n=108/160
	(in minutes
	10.2%
	11
	52.5
	1.8
	Yoga
	13.9%
	15
	12.0 
	5.7
	Meditation
	.9%
	1
	0
	7.0
	Alexander Technique
	7.4%
	8
	Constant
	Constant
	1.8%
	2
	27.5
	1.0
	Pilates
	.9%
	1
	10.0
	1.0
	Feldenkrais
	39.9%
	43
	65.0
	3.6
	General Exercise
	13.9%
	15
	8.6
	1.5
	Chiropractor
	2.8%
	3
	40.0
	2.7
	Other -Exercise Ball
	7.4%
	8
	Stretches to avoid pain/discomfort
	.9%
	1
	Correct at beginning and end of piece
	Table A4.4.2:  Student ranked reasons to Increase frequency, duration and intensity of practice 
	Mean Rank
	Factor
	3.5
	Personal Perfectionism
	2.8
	Time Pressure
	3.6
	Peer Pressure
	4.2
	Teacher Pressure
	3.2
	Workload
	5.3
	Job Insecurity
	4.1
	Psychological Stress (not specified)
	Psychological Stress (performance anxiety)
	7.8
	In response to praise
	Family responsibilities
	Intrinsic enjoyment of the music
	Level of satisfaction
	N-75/160
	Dissatisfied
	Neutral
	Satisfied
	%
	n
	Professional
	%
	n
	%
	n
	%
	n
	39.1%
	9
	34.8%
	8
	26.1%
	6
	30.6%
	23
	GP
	30.0%
	6
	45.0%
	9
	25.0%
	5
	26.7%
	20
	Physiotherapist
	22.2%
	2
	33.3%
	3
	44.4%
	4
	12.1%
	9
	Other - Sports Physio
	18.2%
	2
	81.8%
	9
	0%
	0
	14.6%
	11
	Chiropractor
	0%
	0
	80%
	4
	20.0%
	1
	6.7%
	5
	Occupational Therapist
	0%
	0
	80.0%
	4
	20.0%
	1
	6.7%
	5
	Acupuncturist
	100.0%
	2
	0%
	0
	0%
	0
	2.6%
	2
	Surgeon/ Specialist
	0%
	0
	0%
	0
	0%
	0
	0%
	0
	Psych/ Counsellor
	Note: Percentages exceed 100% as some student reported seeing more than one HP.
	Table A4.5.1.2:  Alternative therapies sought for PRMD including frequency, session length and duration over time, with level of perceived success of the therapy
	Therapy
	%
	N
	Alternative therapy
	Un-successful
	Moderately Successful
	Very Successful
	Length of session (mins)
	Number of times per wk 
	N=104/160
	1
	5
	5
	57.0
	1.0  
	7.0%
	11
	Therapeutic Massage 
	45%
	0
	3
	1
	60.0
	1.0
	2.5%
	4
	Osteopathy 
	25%
	0
	3
	1
	Varies
	2.0
	2.5%
	4
	Naturopathy 
	25%
	0
	1
	1
	60.0
	1.0 
	1.2%
	2
	Bowen Therapy 
	50%
	3
	3
	1
	60.0
	1.0
	4.3%
	7
	Acupuncture 
	14%
	0
	1
	1
	60.0
	1.0 
	1.2%
	2
	Chinese Medicine 
	50%
	0
	1
	1
	ongoing
	ongoing
	1.2%
	2
	Other -Keeping hands warm 
	50%
	1
	1
	1
	15.0
	1.0
	1.8%
	3
	Other -Pressure Point Therapy
	33%
	3
	7
	2
	53.6 
	2.9
	7.5%
	12
	Yoga 
	17%
	0
	4
	7
	7.6
	4.0
	7.0%
	11
	Meditation 
	63%
	1
	1
	4
	27.3
	2.3
	3.8%
	6
	# Alexander Technique 
	66%
	0
	1
	1
	45.0
	2.0
	1.2%
	2
	Other - Pilates 
	50%
	0
	2
	2
	37.5
	1.4
	2.5%
	4
	Feldenkrais 
	50%
	2
	7
	8
	56.0
	4.3
	10.7%
	17
	General Exercise 
	47%
	0
	1
	1
	7.6
	3.0
	1.2%
	2
	General Exercise - Swimming
	50%
	0
	7
	7
	n/a
	n/a
	8.8%
	14
	Diet 
	50%
	0
	1
	0
	15.0
	1.5
	.6%
	1
	Special Sports Physiotherapy Exercises 
	0%
	35.0%
	56
	Not reporting
	. # 3 (3) participants reported doing Alexander Technique as part of their practice routine
	Table 4.5.1.3:  Self-medication and prescribed medication sought for PRMD including frequency, session length and duration over time, with level of perceived success of the therapy
	Therapy
	Alternative therapy
	N=34/160
	some report more than one
	Un-successful
	Moderately Successful
	Very Successful
	ment (in wks)
	Period of treat
	Days per wk consumed
	Number con-sumed per wk
	Length of session (mins)
	Number of times per wk (weeks)
	2
	3
	3.33
	nr
	nr
	nr
	Alcohol n=10
	n/a
	Alcohol as required n=8
	n/a
	55.9
	nr
	nr
	Tobacco n=9
	n/a
	Tobacco as required n=9
	1
	15
	9
	ongoing
	7
	Pharmaceuticals n=34
	4
	Painkillers n=25
	n/a
	Anti-inflammatories n=2
	n/a
	Painkillers as required n=34
	Anti-inflammatories as reqd n=11
	2
	5.6
	nr
	nr
	6
	Pharmaceuticals n=3
	ongoing
	Marijuana, Amphetamines, and Narcotics 
	A4.6 Questions 26; 28; 69      Student additional comments to the questionnaire 
	Some students offered comments to open-ended questions at the points provided.  Some of these comments follow.  These responses have been categorised to follow common themes relevant to each of the guiding research questions.
	Table A4.6.1:  Themes arising from student further comments in response to the student questionnaire 
	S8 My work is currently in soul/funk with heavy playing including glissandos and strobes  
	A4.6.1.1 
	Teacher Demands
	S8 All injuries are chronic and completely related to level of practice.  If practice increases, so does intensity of injury.  All are manageable.  
	Practice Duration
	Practice Frequency
	Practice Intensity
	S10 Generally 40 min blocks i.e. first -technical & patterns -voicings/comping -pieces 
	Practice Breaks
	Practice Technical content
	S14 Begin with technical work.  Go on to play performance pieces which are needed for upcoming performances.  
	S17 Generally practice scales very rarely. Spend time focusing on improvising over songs and playing transcriptions. 
	S26 Heavy playing due to repertoire demands of the genre I am currently playing in 
	S38 Heavy attack is because of the emphasis on soul/funk numbers currently in my repertoire  
	S57 Currently playing more soul/funk and glissandos/strobes than usual due to performance schedule  
	S92 A lot of heavy attack and playing due to funk and soul emphasis   
	S9 Sometimes with performance, the gigs are all in a row, i.e. weekend and so the intensity of performance aspects are magnified
	A4.6.1.2
	Performance Duration
	S43 Practice for performance and performance volume and attack vary
	Performance Frequency
	Performance Intensity
	S4 I struggle to practice efficiently or effectively due to hand/wrist injuries in both hands
	A4.6.1.3
	Personal experience of pain or injury
	S36 Practice is hard as no treatment has been able to give me any real relief from hand/wrist symptoms  
	Pain or Injury due to practice
	S43 {Injury occurs} Only after playing for long time
	S53 I find it difficult to stick to a regular practice schedule because of swelling/ inflammation of hands/fingers
	Pain or injury due to performance
	S70 There is no more I can do to ensure a more regular practice schedule due to wrist/hand issues  
	Student or Teacher Symptoms
	S19 Unfortunately most of the music I play demands a heavy touch, I am regularly straining/fatiguing my hands.  Still, I monitor the level of fatigue and reduce my practice when necessary.
	A4.6.1.4 
	Body part of pain or injury
	S21 My practice schedule is seriously impaired by my wrist and hand problems  
	S101 I continue to suffer from hand and wrist and occasionally forearm problems which impede practice 
	S8 My hand injuries are directly related to the length of time I spend practising and the tension in my hands while practising.  
	A4.6.1.5 
	PRMD Cause
	S8 My foot injury is related to poor technique.  I am using an organ pedal which requires certain controlled motion of the right foot.  I am regularly tense when I try to finely control that movement.  Unfortunately this tension has drastically impacted on my wellness.  I will endeavour to fix this issue over the coming months
	S8 Personal perfectionism and peer pressure make me feel the need to be "good" quickly
	S12 Performances that are longer than 2 hours often give me back pain due to sitting incorrectly in the same position for too long.  However when I sit correctly this is often uncomfortable due to the nature of the way I perform  
	S14 My back and shoulder injury did not occur from playing music.  It occurred from having worked at Woolworths and the lower back has been injured most of my life.
	S4 Ganglion between wrist bones
	A4.6.1.6 
	Reason not satisfied with diagnosis 
	Diagnosis of pain or injury
	S4 Because the problem still occurs  
	S10 Still eliminating how pain is derived  
	S9 I'm eternally grateful to the "conservatorium" 1985-88 (as a student) for providing a semester of one on one Alexander Technique sessions which I believe has enabled me to perform mostly pain free over the previous two decades.  I would love to see a similar initiative for all students to access currently.  
	A4.6.1.7
	Therapy to prevent pain or injury
	S4 Painkillers before performances if pain unbearable (anti-inflammatories) 
	A4.6.1.8
	Therapy to treat pain or injury
	S8 4 times a year a course of anti-inflammatories for one week
	Alternative therapy for pain and injury
	Student comments are of special interest because they indicate areas students consider important, often beyond the limits of the questionnaire.  For example the many comments about repertoire demands is significant because a greater number of students raise this topic than any other.  Other than that, the student comment reinforces the inclusion of the guiding research question which seeks to discover the key factors contributing to a breakdown in performer's health among jazz pianists.  Clearly the primary factors are pain and injury due to practice/performance, otherwise known as PRMD.
	Appendix 5
	A5. Tables relating to the Data Analysis of the Teacher Questionnaire
	Table A5.1:  Teacher state of residence
	%
	Number of teachers from each state
	N-54
	of whole group
	State of residence
	out of 54
	1.8%
	1
	Australian Capital Territory
	1.8%
	1
	Maine
	1.8%
	1
	Maryland
	3.7%
	2
	Massachusetts
	5.6%
	3
	New Jersey 
	18.6%
	10
	New South Wales
	16.7%
	9
	New York State 
	1.8%
	1
	Northern Territory
	1.8%
	1
	Pennsylvania
	9.3%
	5
	Queensland
	7.5%
	4
	South Australia
	1.8%
	1
	Tasmania
	1.8%
	1
	Texas
	14.9%
	8
	Victoria
	11.1%
	6
	Western Australia
	100%
	54
	Totals
	Table A5.1.1:  Teacher expectation of students to continue to practice/perform through pain 
	Performance
	Practice
	%
	Number
	%
	Number
	5.5%
	3
	1-2 minutes
	3-5 minutes
	3.7%
	2
	5-10 minutes
	10+minutes (to end)
	LOW PAIN
	1-2 minutes
	1.8%
	1 
	3-5 minutes
	3.7%
	2
	5-10 minutes
	10+minutes (to end)
	PAIN
	MEDIUM
	1-2 minutes
	1.8%
	1
	3-5 minutes
	1.8%
	1
	5-10 minutes
	1.8%
	1
	10+minutes (to end)
	HIGH PAIN
	Table A5.1.2:  Symptoms associated with music practice/performance and rankings assigned to each symptom by Teachers
	Teacher N=54
	Number and percentages of Teachers reporting experience of students with this symptom
	Mean Ranking of Symptom
	Teachers' overall ranking of this symptom (not all teachers ranked every symptom)
	Symptoms
	& Rankings
	N  %
	Chronic Pain
	8.3
	1,4,9,10,11,15
	3.7%
	2
	Aching Spasms
	6.3
	2,3,3,8,9,9,13
	5.6%
	3
	Weakness
	5.0
	1,2,5,8.9
	1.8%
	1
	Fatigue
	3.5
	1,1,1,2,6,6,8
	5.6%
	3
	Tenderness
	2.5
	1,1,1,1,1,2,2,2,4,6,7
	14.8%
	8
	Swelling
	9.4
	3,10,11,11,12
	1.8%
	1
	Inflammation
	8.5
	2,2,4,12,13,13,14
	5.6%
	3
	Soreness
	1.8
	1,1,1,1,1,1,1,1,1,1,2,2,2,2,3,4,6
	24.1%
	13
	Tingling
	4.5
	2,2,2,3,4,5,7,7,9
	9.3%
	5
	Tightness
	8.0
	3,3,5,7,8,9,13
	3.7%
	2
	Stiffness
	3.8
	2,2,2,2,2,2,3,3,3,3,4,10,12
	14.8%
	8
	Rigidity
	5.8
	4,5,5,7,8
	3.7%
	2
	Numbness
	10.8
	6,11,12,12,13
	1.8%
	1
	Loss of finger
	14.0
	14,14,14,14
	1.8%
	1
	 coordination
	Tremors
	13.0
	11,15,15,15,15
	1.8%
	1
	Table A5.1.3:  Body part associated with music practice/performance pain and injury and rankings assigned to each by Teachers
	Mean ranking of body part suffering injury
	Teacher ranking of their experience of highest to lowest occurrence of injury of this body part indicates spread 
	N=54
	Body Part
	Teachers reporting of their experience of cases of injury of this body part
	N  %
	Shoulder
	1.7
	1,1,1,1,1,1,1,1,3,3,3,4
	16.6%
	9 
	Neck 
	2.7
	1,1,2,2,2,3,3,4,4,5
	11.1%
	6 
	1,1,1,1,1,1,1, 2,2,3,5,6 2,2,3,5
	Wrist
	2.4
	25.9%
	14
	Middle Back
	6.8
	5,6,6,8,9
	3.7%
	2 
	Lower Back
	4.4
	2,3,3,4,5 7,7,8,9
	5.6%
	3 
	Forearm
	3.6
	1,2,2,2,2,3,3,3,3,4,4,4,6,6,9
	22.2%
	12 
	Elbow
	4.1
	2,2,2,3,3,5,5.5,5,6,7
	13.0%
	7 
	Biceps
	10.4
	10,10,10,11,11
	1.8%
	1 
	Triceps
	10.2
	9,10,10,11,11
	1.8%
	1 
	Hands
	5.2
	1,2,4,6,6,7,8,8
	11.1%
	6 
	Fingers
	5.3
	1,3,4,5,7,8,9
	13.0%
	7 
	Other (Thumb)
	10.8
	6,12,12,12,12
	3.6%
	2
	Table A5.1.4:  Teacher report of extent of student debilitation and level of disability
	Mean % of teacher group reporting
	Mean number & group % of students
	Extent of debilitation
	Teacher N=54
	Student N=628
	3.7%
	0.3%
	2
	1=Disabling - making it impossible to continue playing
	11.1%
	0.9%
	6
	2=Severe - able to play but restricted in time spent and type of playing
	16.7%
	1.4%
	9
	3=Moderate -able to play as usual but with a great degree of discomfort
	24.1%
	2.0%
	13
	4=Slight - able to play normally with occasional mild discomfort
	Level 1 = Beginner pianist with no performance experience 
	Level 2 = Intermediate pianist with occasional performance schedule
	Level 3 = Advanced pianist with a regular performance schedule
	Table A5.3.1:  Percentage of students taught at Levels 1.2.3 with mean practice/performance time expectations by teachers
	Extra Performance
	Performance Expected mean number of practice events times mean hours per week 
	Practice 
	Percentages of students at each level
	Student Level
	Estimated mean number of performance events times mean hours per week 
	Expected 
	mean number of days
	and number
	 times mean daily hr
	No extra performance estimated
	No performance expected
	5.0 x 0.75 = 3.5hrs 
	48.9% 
	Level 1
	n=287
	1.5 x 2.5= 3.75hrs
	2.0 x 2.0= 4.0hrs
	6.0 x 1.0= 5.8hrs 
	38.2%
	Level 2
	n=255
	2.0 x 2.5= 5.0hrs
	2.0 x 2.5= 5.0hrs
	6.0 x 1.5= 9.0hrs 
	12.9%
	Level 3
	n=86
	n=
	100.00% 
	628
	Table A5.3.2.1:  Teacher estimate of mean percentage of practice time spent at each level of intensity by each level of student
	L3 
	L2 
	L1
	N=54
	n=86
	n=255
	n=187
	34.0% 
	39.9% 
	50.4%
	Prac Speed - Low
	40.7% 
	43.5%
	39.9%
	Prac Speed - Med
	27.6%
	22.5%2 
	17.5%
	Prac Speed - High
	36.7%
	35.3%
	32.9%
	Prac Volume - Low
	34.5%
	36.1%
	48.5%
	Prac Volume - Med
	28.6%
	28.6%
	25.3%
	Prac Volume - High
	32.7%
	33.1%
	29.9%
	Prac Attack - Light
	41.1%
	40.4%
	37.7%
	Prac Attack - Med
	26.1%
	26.3%
	32.2%
	Prac Attack - Heavy
	Table A5.3.2.2:  Teacher estimate of mean percentage of performance time spent at each level of intensity by each student
	Time spent
	Heavy Attack
	High Volume
	High Speed
	%
	N=48
	%
	N=47
	%
	N=45
	% of time
	5%
	2.2%
	1
	10%
	15.7%
	7
	4.2%
	2
	4.3%
	2
	15%
	4.4%
	2
	8.3%
	4
	10.6%
	5
	20%
	13.2%
	6
	20.8%
	10
	14.8%
	7
	25%
	28.8%
	13
	18.7%
	9
	6.3%
	3
	30%
	12.6%
	6
	4.3%
	2
	33%
	31.3%
	14
	20.8%
	10
	38.3%
	18
	35%
	4.2%
	2
	4.3%
	2
	40%
	2.2%
	1
	12.8%
	6
	50%
	2.2%
	1
	8.3%
	4
	4.3%
	2
	90%
	2.1%
	1
	1
	100%
	48
	100%
	47
	100%
	45
	Totals
	Table A5.3.3:  Mean and standard deviation of the various pieces in student repertoire
	Level 3
	Level 2
	Level 1
	Repertoire
	SD
	Mean
	SD
	Mean
	SD
	Mean
	.81
	1.9
	.66
	1.5
	.40
	1.0
	Ballad
	.71
	2.0
	.17
	1.0
	.18
	1.0
	Slow Swing
	.43
	2.0
	.46
	1.0
	59
	1.0
	Medium Swing
	.32
	2.0
	.25
	1.0
	.25
	1.0
	Medium Fast Swing
	.50
	2.0
	.19
	1.0
	0
	1.0
	Fast Swing
	.45
	2.0
	.15
	1.0
	0
	0
	Very Fast Swing
	.58
	2.0
	.60
	1.0
	0
	1.0
	Bossanova
	.38
	2.0
	.23
	1.0
	0
	1.0
	Samba
	.37
	2.0
	0
	1.0
	0
	1.0
	Salsa (Montuno)
	.24
	2.0
	.38
	1.0
	0
	1.0
	Afro Cuban
	.25
	1.0
	.50
	1.0
	0
	0
	Latin Funk
	.33
	1.0
	0
	1.0
	0
	1.0 
	Rock Funk
	.25
	1.0
	0
	1.0
	0
	0
	Jazz Funk
	.26
	1.0
	0
	1.0
	0
	1.0
	Fusion
	.42
	1.0
	.16
	1.0
	0
	0
	Odd Time Signature
	.25
	1.0
	0
	1.0
	0
	1.0
	Free Improvisation
	0
	0
	0
	1.0
	0
	1.0
	Classical Pop
	0
	1.0
	.28
	2.0
	.28
	1.0
	Rock
	0
	0
	0
	0
	0
	1.0
	Classical
	Table A5.3.4:  Away-from-the-keyboard expectations of teachers
	100%
	50%
	20%
	10%
	5%
	0%
	N=54
	27.8%
	31.5%
	31.5%
	9.3%
	Exploring melodic, harmonic, and other alternatives
	1.9%
	5.6%
	37.0%
	40.7%
	14.8%
	Analysis of origins, comparisons and relevant literature
	1.9%
	5.6%
	31.5%
	29.6%
	27.8%
	3.7%
	Reflecting on mood created with your interpretation/improvisations
	9.3%
	20.4%
	29.6%
	27.8%
	13.0%
	Other ways to approach music including problem solving
	Table A5.3.5.1:  Type of warm-up exercises used by students at the piano prior to practice/ performance and the duration of each warm-up session.
	Mean minutes per session
	Std Deviation
	Type of Warm-up Exercise at the piano practice and performance
	%
	n=
	N=54
	Warm-up Exercises at piano - Practice - 
	4.27
	5.8
	85.1%
	46
	Scales 
	Warm-up Exercises at piano - Practice - 
	2.03
	4.2
	77.7%
	42
	Arpeggios
	42.5%
	Warm-up Exercises at piano - Practice - 
	1.43
	3.6
	23
	Hanon 
	59.2%
	Warm-up Exercises at piano - Practice - 
	2.65
	4.9
	32
	Playing repertoire 
	59.2%
	Warm-up Exercises at piano - Practice - 
	2.82
	5.2
	32
	Improvising 
	1.8%
	Warm-up Exercises at piano - Practice - 
	5.0
	1
	.00
	Other - Staccato
	9.3%
	Warm-up Exercises at piano - Practice - 
	3.05
	5.6
	5
	Other - Liszt
	57.3%
	Warm-up Exercises at piano - Performance - 
	3.66
	5.5
	31
	Scales
	50.0%
	Warm-up Exercises at piano - Performance - 
	1.65
	4.0
	27
	Arpeggios 
	33.3%
	Warm-up Exercises at piano - Performance - 
	1.33
	3.6
	18
	Hanon 
	51.8%
	Warm-up Exercises at piano - Performance - 
	2.67
	4.8
	28
	Playing repertoire 
	59.2%
	Warm-up Exercises at piano - Performance - Improvising 
	2.27
	4.8
	32
	1.8%
	Warm-up Exercises at piano - Performance - 
	5.0
	1
	.00
	Other - Thirds with wrist staccato
	Table A5.3.5.2: Warm-up exercise away from piano, body part involved and duration of each session
	Mean minutes per session
	Std Deviation
	Body part involved in Warm-up exercise away from the piano 
	%
	n=
	N=54
	11.1%
	Warm-up Exercises away from piano - Practice - Shoulder
	.40
	1.1
	6
	9.3%
	Warm-up Exercises away from piano - Practice - Neck 
	.44
	1.2
	5
	11.1%
	Warm-up Exercises away from piano - Practice - Wrist 
	.54
	1.5
	6
	14.9%
	Warm-up Exercises away from piano - Practice - Middle Back 
	1.35
	1.8
	8
	12.9%
	Warm-up Exercises away from piano - Practice - Lower Back
	1.41
	2.0
	7
	16.7%
	Warm-up Exercises away from piano - Practice - Forearm
	1.32
	1.8
	9
	3.7%
	Warm-up Exercises away from piano - Practice - Elbow 
	.00
	1.0
	2
	.00
	1.8%
	Warm-up Exercises away from piano - Practice - Bicep
	1.0
	1
	.00
	1.8%
	Warm-up Exercises away from piano - Practice - Tricep 
	1.0
	1
	11.1%
	Warm-up Exercises away from piano - Practice - Hands 
	.51
	1.3
	6
	14.9%
	Warm-up Exercises away from piano - Practice - Fingers
	.74
	1.6
	8
	7.5%
	Warm-up Exercises away from piano - Performance - Shoulder 
	.50
	1.2
	4
	5.6%
	Warm-up Exercises away from piano - Performance - Neck 
	.00
	1.0
	3
	12.9%
	Warm-up Exercises away from piano - Performance - Wrist 
	.53
	1.5
	7
	12.9%
	Warm-up Exercises away from piano - Performance - Middle 
	1.41
	2.0
	7
	12.9%
	Warm-up Exercises away from piano - Performance - Lower Back 
	1.41
	2.0
	7
	9.3%
	Warm-up Exercises away from piano - Performance - Forearm
	1.64
	2.2
	5
	3.7%
	Warm-up Exercises away from piano - Performance - Elbow 
	.00
	1.0
	2
	1.8%
	Warm-up Exercises away from piano - Performance - Bicep 
	1.0
	1
	.00
	9.3%
	Warm-up Exercises away from piano - Performance - Tricep
	.68
	1.9
	5
	9.3%
	Warm-up Exercises away from piano - Performance - Hands 
	.44
	1.2
	5
	12.9%
	Warm-up Exercises away from piano - Performance - Fingers 
	.95
	1.7
	7
	Table A5.3.5.3:  Type of cool-down exercises used by students at the piano prior to practice/ performance and the duration of each cool-down session.
	Std Deviation
	Mean minutes  per session
	%
	n
	Type of cool-down activity at the piano practice and performance
	N=54
	7.5%
	Cool-down Exercises at piano - Practice - 
	.81
	3.0
	4
	Scales 
	7.5%
	Cool-down Exercises at piano - Practice - 
	.57
	2.5
	4
	Arpeggios 
	1.8%
	Cool-down Exercises at piano - Practice - 
	2.0
	1
	.00
	Hanon 
	7.5%
	Cool-down Exercises at piano - Practice - 
	.57
	2.5
	4
	Playing repertoire 
	7.5%
	Cool-down Exercises at piano - Practice - 
	.81
	3.0
	4
	Improvising 
	5.6%
	Cool-down Exercises at piano - Performance - Scales 
	1.00
	3.0
	3
	5.6%
	Cool-down Exercises at piano - Performance - Arpeggios
	.57
	2.3
	3
	1.8%
	Cool-down Exercises at piano - Performance
	2.0
	1
	.00
	- Hanon 
	5.6%
	Cool-down Exercises at piano - Performance - Playing repertoire 
	.57
	2.3
	3
	7.5%
	Cool-down Exercises at piano - Performance - Improvising
	.81
	3.0
	4
	1.8%
	Cool-down Exercises at piano - Performance - Other 
	3.0
	1
	.00
	Table A5.3.5.4: Cool-down exercise away from piano, body part involved and duration of each session
	Mean minutes per session
	Std Deviation
	Body part involved in Cool-down exercise away from the piano 
	%
	n=
	N=54
	1.8%
	Cool-down Exercises away from piano - Practice - Neck 
	2.0
	1
	.00
	3.7%
	Cool-down Exercises away from piano - Practice - Wrist 
	.00
	2.0
	2
	3.7%
	Cool-down Exercises away from piano - Practice - Middle Back 
	.00
	2.0
	2
	3.7%
	Cool-down Exercises away from piano - Practice - Lower Back 
	.00
	2.0
	2
	.00
	1.8%
	Cool-down Exercises away from piano - Practice - Hands
	2.0
	1
	.00
	1.8%
	Cool-down Exercises away from piano - Practice - Fingers 
	2.0
	1
	.00
	1.8%
	Cool-down Exercises away from piano - Performance - Wrist 
	2.0
	1
	.00
	1.8%
	Cool-down Exercises away from piano - Performance - Middle Back 
	2.0
	1
	.00
	1.8%
	Cool-down Exercises away from piano - Performance - Lower Back
	2.0
	1
	5.6%
	Cool-down Exercises away from piano - Performance - Other
	.52
	1.5
	3
	Table A5.3.5.5:  Type of Warm-up/Cool-down exercises away from the piano and body part involved
	Mean minutes per session
	Std Deviation
	Type of Warm-up/Cool-down exercise away from the piano and body part involved
	%
	n=
	N=54
	11.1%
	Warm-up/Cool-down - Type of Motion  (Shoulder) - Circular motion - rotation
	.00
	1.0
	6
	5.6%
	Warm-up/Cool-down - Type of Motion  (Shoulder) - Stretching Up
	.00
	1.0
	3
	3.7%
	Warm-up/Cool-down - Type of Motion  (Shoulder) - Lift and drop
	.00
	1.0
	2
	7.5%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	4
	(Neck) - Head rotations
	5.6%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	3
	(Neck) - Stretching
	9.3%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	5
	(Neck) - Side to side - no motion chin level
	7.5%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	4
	(Wrist) - Rotations
	9.3%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	5
	(Wrist) - Stretching
	5.6%
	Warm-up/Cool-down - Type of Motion  (Middle Back) - Side Stretching 
	.00
	1.0
	3
	12.9%
	Warm-up/Cool-down - Type of Motion  (Middle Back) - Stretching Up
	.00
	1.0
	7
	1.8%
	Warm-up/Cool-down - Type of Motion  (Middle Back) - Lie on floor, pull knees up 
	1.0
	1
	.00
	11.1%
	Warm-up/Cool-down - Type of Motion 
	.00
	1.0
	6
	(Lower Back) - Stretching to touch toes
	3.7%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	2
	(Lower Back) - Lie on floor, pull knees up
	1.8%
	Warm-up/Cool-down - Type of Motion (Forearm) - Shake and ensure relaxed
	1.0
	1
	.00
	9.3%
	Warm-up/Cool-down - Type of Motion (Forearm) - Stretching in and out
	.00
	1.0
	5
	3.7%
	Warm-up/Cool-down - Type of Motion (Forearm) - Rotation from elbow
	.00
	1.0
	2
	5.6%
	Warm-up/Cool-down - Type of Motion  (Elbow) - Stretching in and out
	.00
	1.0
	3
	.00
	1.8%
	Warm-up/Cool-down - Type of Motion  (Bicep) - Stretching 
	1.0
	1
	.00
	1.8%
	Warm-up/Cool-down - Type of Motion  (Tricep) - Stretching 
	1.0
	1
	12.9%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	7
	(Hand) - Gentle stretch
	3.7%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	2
	(Hand) -Making fist motions
	3.7%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	2
	(Hand) - Shake, make malleable
	3.7%
	Warm-up/Cool-down - Type of Motion  \(Hand) - Massage
	.00
	1.0
	2
	9.3%
	Warm-up/Cool-down - Type of Motion  
	.00
	1.0
	5
	(Hand) - Clench, release
	1.8%
	Warm-up/Cool-down - Type of Motion  (Fingers) - Stretch using pressure on surface
	1.0
	1
	.00
	11.1%
	Warm-up/Cool-down - Type of Motion  (Fingers) - Stretching
	.00
	1.0
	6
	1.8%
	Warm-up/Cool-down - Type of Motion  (Fingers) - Shake, make malleable
	1.0
	1
	.00
	5.6%
	Warm-up/Cool-down - Type of Motion  (Fingers) - Massage
	.00
	1.0
	3
	1.8%
	Warm-up/Cool-down - Type of Motion  (Fingers) - Rotate fingers from 3rd knuckle
	1.0
	1
	.00
	Table A5.4.1:  Teacher self reported percentage of ability level on specified topics N=54
	No Idea at all
	Vague Idea
	Knowledgeable
	Topic
	Musculo-skeletal anatomy
	28.8% 
	49.2%
	22.0%
	Anatomy of the upper body
	15.5% 
	48.3%
	36.2%
	Exercises for the upper body
	6.6%
	60.6%
	32.8%
	Biomechanical function for piano players
	31.8%
	30.1%
	38.1%
	Ergonomics
	15.2%
	42.4%
	42.4%
	Ergonomic Posture
	14.8%
	45.9%
	39.3%
	Dorsi Deviation of the Wrist
	42.4%
	42.4%
	15.2%
	Flexor Deviation of the Wrist
	42.4%
	42.4%
	15.2%
	Hyperextension of the fingers 
	26.3%
	52.4%
	21.3%
	Hyper adduction of the fingers 
	26.3%
	52.4%
	21.3%
	Cognitive rehearsal 
	8.4%
	62.8%
	28.8%
	Mental performance preparation
	11.5%
	47.6%
	40.9%
	Developmental stages of pianistic growth
	23.6%
	48.9%
	27.5%
	Developmental stages of physical growth
	28.1%
	39.6%
	32.3%
	Developmental stages of musical growth
	22.5%
	40.4%
	37.1%
	Table A5.4.3:  Frequency of advice given with regard to posture modification
	Seating distance from piano
	6
	Placement effect
	3
	Even weight distribution
	12
	Straight back
	10
	Inclined slightly forward
	4
	Wrists relaxed
	7
	Wrists not too high
	7
	Wrists not leaning on piano edge
	5
	Elbows higher than hands
	3
	Hands in position of holding an orange (curved fingers)
	5
	Shoulders relaxed (and neck muscles)
	12
	Feet apart and flat on the floor
	5
	Raise stool so that tip of elbow is a little higher (1-2cm) than keytops
	2
	Sit far enough away so that elbows can clear midriff
	7
	Sit on edge of stool so legs are unsupported
	3
	Drop shoulders and lengthen back of neck
	5
	Sit upright and relaxed
	12
	Sit in a commanding position of the keyboard
	5
	Natural straight posture
	11
	Forward on piano stool
	5
	Reference to Alexander Technique
	12
	Concepts of balance
	7
	Relaxation
	5
	Bench height so that forearms are parallel to the floor
	3
	Centered on the pelvic bones on the bench
	2
	Think up - back muscles should not be engaged to hold torso upright
	2
	Reference to Taubman
	6
	Table A5.4.4:  Teacher perception of student reasons to Increase frequency, duration and intensity of practice 
	%
	N=54
	Teachers ranking of reasons
	Reasons
	Mean Rank
	66.6%
	36
	Personal Perfectionism
	2.7
	55.5%
	30
	Time Pressure
	2.7
	50.0%
	27
	Peer Pressure
	3.6
	75.9%
	41
	Teacher Pressure
	2.5
	75.9%
	41
	Workload
	4.2
	20.37%
	11
	Job Insecurity
	5.0
	40.7%
	22
	Psychological Stress (not specified)
	4.4
	6.7
	3.7%
	2
	Exam Prep
	Table A5.5.1:  Teacher recommendation of health professionals to students
	N=54 
	%
	Number of instances teacher recommended health professional
	Health Professional recommended
	n=8
	1.8%
	1
	General Practitioner
	3.7%
	2
	Physiotherapist
	1.8%
	1
	Chiropractor
	1.8%
	1
	Occupational Therapist
	1.8%
	1
	Acupuncturist
	3.7%
	2
	Cognitive Behaviour Therapy from a psychologist/counsellor
	Table A5.5.2:  Teacher report alternative therapy advice to students regarding PRMD
	%
	Number of instances teacher recommended alternative therapy
	Therapy recommended
	3.7%
	2
	Yoga
	14.8%
	8
	Meditation
	14.8%
	8
	Alexander Technique
	7.4%
	4
	Pilates
	0
	0
	Feldenkrais
	18.5%
	10
	General Exercise
	1.8%
	1
	Walking
	1.8%
	1
	Swimming
	5.6%
	3
	Diet
	5.6%
	3
	Other  - Breathing exercises
	3.7%
	2
	- Mental Imagery
	1.8%
	1
	- Sports Psychology
	1.8%
	1
	- Massage
	1.8%
	1
	- Relaxation Technique
	7.4%
	4
	- Taubman Technique
	Table A5.6.1:  Teacher responses to questions regarding their teaching practices N=54
	No
	Yes
	Number of teachers reporting
	Teaching practice
	51.4%
	48.6%
	54
	Follow a schedule of building up physical stamina over time to prepare students for demanding repertoire
	4.2% 
	95.8%
	53
	Take steps to prepare students for the potentially negative effects of Examinations, Competitions, Auditions, Concert
	2.8%
	97.2%
	44
	Willingness to change the specified fingering if it does not suit a student's hand
	91.7%
	8.3%
	4
	Use of teaching strategies/resources with students such as video
	5.6%
	94.4%
	51
	Use of teaching strategies/resources with students such as self analysis
	95.8%
	4.2%
	2
	Use of teaching strategies/resources with students such as peer teaching
	18.1%
	81.9%
	54
	Willingness to take into account the personal strengths and limitations of students when setting repertoire
	Table A5.6.2:  Teacher tutors to address negative effects of external factors - Yes/No
	%
	Number
	N=54
	of whole group
	of teachers in each category out of 54
	Teacher tutors regarding remedies for external factors
	87.0%
	47
	Yes
	13.0%
	8
	No
	100.0%
	54
	Total
	Table A5.6:3  Teacher tendency to teach/discuss specified topics N=54
	% answering Yes 
	N
	Topic
	37.0%
	20
	Pacing (e.g. 20 mins on rhythm/fingering, 20 mins on dynamics/articulation)
	48.1%
	26
	Taking breaks (e.g. each 20 mins and not practicing straight through)
	25.9%
	14
	Conserving energy and muscle strength (e.g. leave strong dynamics to performance)
	62.9%
	34
	Self-awareness techniques for injury (knowing the potential and avoiding it)
	42.6%
	23
	Self-awareness techniques for psychological problems
	83.3%
	45
	Relaxation as a means of relieving stress
	25.9%
	14
	Massage as a means of relieving stress
	51.8%
	28
	Exercise on a regular basis to prevent overuse injury (athletes of the upper body)
	51.8%
	28
	Alignment with keyboard to prevent ulnar deviation and forearm strain
	59.2%
	32
	Balance to avoid injury due to poor posture
	31.4%
	17
	Breathing properly in practice as well as performance to relieve stress
	25.9%
	14
	Sensible diet for injury/symptom prevention
	25.9%
	14
	Sensible sleep habits for injury/symptom prevention
	79.6%
	43
	Effect of Body movements on tone quality
	42.5%
	23
	Effect of Feelings on tone quality
	33.3%
	18
	Effect of Thought patterns on tone quality
	5.6%
	3
	Effect of Touch sensations on tone quality
	9.2%
	5
	Effect of Kinaesthetic sensations  on tone quality
	Appendix 6
	6.   Case Study data analysis
	Table A6  Percentages of topic coverage by Case Study participants
	Case T6
	Case S5
	Case T4
	Case S3
	Case T2
	Case S1
	Topic
	4.22%
	3.15%
	Q1a Teacher Demands
	A6.1
	7.21%
	1.44%
	2.14%
	5.81%
	4.36%
	1.94%
	Q1b Practice Duration
	A6.2
	0.20%
	0.13%
	10.01%
	1.54%
	Q1c Practice Frequency
	A6.3
	1.36%
	4.69%
	2.78%
	10.25%
	5.00%
	Q1d Practice Intensity
	A6.4
	0.48%
	3.12%
	1.84%
	3.85%
	2.07%
	Q1e Practice Breaks
	A6.5
	0.84%
	13.25%
	8.90%
	11.10%
	2.90%
	Q2a Practice Technical content
	A6.6
	17.30%
	0.86%
	0.67%
	0.88%
	4.99%
	3.53%
	Q2b Practice Warm-up
	A6.7
	0.21%
	Q2c Practice Cool-down
	A6.8
	0.39%
	0.78%
	0.87%
	1.14%
	Q3b Performance Duration
	A6.9
	0.74%
	0.39%
	4.02%
	2.74%
	2.83%
	1.00%
	Q3a Performance Frequency
	A6.10
	0.42%
	3.96%
	4.39%
	1.57%
	1.77%
	1.58%
	Q3c Performance Intensity
	A6.11
	6.45%
	1.65%
	4.24%
	3.16%
	Q3d Performance Warm-up
	A6.12
	0.24%
	Q3e Performance Cool-down
	A6.13
	27.28%
	27.01%
	22.72%
	4.87%
	Q4a Personal experience of pain or injury
	A6.14
	0.72%
	0.29%
	0.95%
	Q4b Pain or Injury due to practice
	A6.15
	1.55%
	0.86%
	Q4c Pain or injury due to performance
	A6.16
	1.49%
	0.64%
	0.10%
	0.24%
	0.59%
	Q4d Body part of pain or injury
	A6.17
	26.85%
	21.27%
	7.79%
	6.19%
	6.23%
	Q5 Pedagogy to prevent pain and injury
	A6.18
	6.47%
	3.54%
	0.37%
	Q6a PRMD prevalence
	A6.19
	9.45%
	0.77%
	12.66%
	2.63%
	5.13%
	Q6b PRMD Cause
	A6.20
	0.02%
	2.86%
	0.15%
	1.28%
	1.57%
	Q7a Discuss PRMD with teacher
	A6.21
	0.76%
	0.02%
	1.58%
	0.86%
	Q8a Health Professional role in pain and injury
	A6.22
	2.38%
	Q8b Student or Teacher Symptoms
	A6.23
	2.65%
	0.93%
	5.68%
	2.83%
	Q8c Diagnosis of pain or injury
	A6.24
	4.84%
	%
	2.40%
	6.71%
	Q8d Therapy to prevent pain or injury
	A6.25
	8.31%
	8.47%
	0.93%
	0.86%
	Q8e Therapy to treat pain or injury
	A6.26
	%
	8.29%
	3.47%
	Q8f Alternative therapy for pain and injury
	A6.27
	8.06%
	9.48%
	8.55%
	15.34%
	7.00%
	Q9a Beliefs & Attitudes to student pain and injury
	A6.28
	1.74%
	7.18%
	Q9b Knowledge sources of PRMD
	A6.29
	5.45%
	Q9c Changes due to increased awareness
	A6.30
	6.43%
	5.46%
	3.22%
	0.92%
	2.37%
	Q9d Comments 
	A6.31
	A6  Coded Themes
	Where S=Student and T=Teacher, Students and Teachers can be differentiated as follows:
	S1
	T2
	S3
	T4
	S5
	T6
	A6.1  Teacher Demands – teacher vs. student perception
	This theme refers to the demands the teacher placed on the students and the origins of these.
	1. Tell us about to your lessons with your jazz piano teacher in relation to the demands placed on you with respect to duration, frequency and intensity of your practice schedule?
	1. Tell us about to your lessons with your jazz piano students in relation to the demands you place on them with respect to duration, frequency and intensity of their practice schedule?
	Reference 1 - 3.15% Coverage
	Oh no, no. no, nothing like that. I think it was mainly coming from me, the urge to practice. When you were teaching me you were always and always telling me to keep a balance. I specifically remember you telling me to take a break after one hour 15 minutes for at least 3 minutes- never to keep on going for 3 or 4 hours.
	<Internals\Case Study S1> - § 1 reference coded  [3.15% Coverage]
	Reference 1 - 4.22% Coverage
	You know it's really a hard question. I don't really determine much about their practice schedule. The level that I teach at is fairly high. For example the full time job I have the course is only for Masters students. Everybody I am seeing is in their mid 20s or older. A lot of them have been playing for quite a long time. And the focus of my lesson is usually not on the technical aspects. I would say that what I'm thinking of is that they are going to be doing substantial practice because that's the amount of work that we are dealing with.
	My teaching leans more toward coaching in the sense that I'm fairly open to the students setting kinds of direction and most of what we do is we problem solve about the areas they are working on and ways they can be more effective as practisers.
	Somewhat surprisingly the teachers had rather mixed views about the demands they placed on their students. These ranged from beliefs such that a strict regime of daily to much looser ideas about the extent to which regular practice was necessary.  For those of the belief that regular practise was required to facilitate the development of strength and stamina, warm-up, and specific exercises to build these skills were reported. For example, one of the US teachers explained:
	At the other end of the spectrum, the teacher was reticent to set a regime:
	You know it's really a hard question. I don't really determine much about their practice schedule. The level that I teach at is fairly high. For example the full time job I have the course is only for Masters students. Everybody I am seeing is in their mid 20s or older. A lot of them have been playing for quite a long time. And the focus of my lesson is usually not on the technical aspects. I would say that what I'm thinking of is that they are going to be doing substantial practice because that's the amount of work that we are dealing with.
	My teaching leans more toward coaching in the sense that I'm fairly open to the students setting kinds of direction and most of what we do is we problem solve about the areas they are working on and ways they can be more effective as practisers.
	This view is interesting for it raises the issue of learner independence. The question is, of course, whether the students in general have sufficient skills at their disposal to practice effectively in terms of stamina building and injury prevention…
	<Internals\Case Study T4> - § 1 reference coded  [4.22% Coverage]
	A6.2  Practice Duration
	Prompts: Tell us about the amount of time spent at each practice session.
	Prompts: Tell us about he amount of time recommended for each practice session.
	<Internals\Case Study S1> - § 2 references coded  [1.94% Coverage]
	Reference 1 - 1.04% Coverage
	I always try to keep a moderate - at least one hour and then a little bit of a break in terms of frequency.
	Reference 2 - 0.90% Coverage
	I think my average is probably about 3 hours a day every day. It does vary when you do gigs. 
	<Internals\Case Study T2> - § 1 reference coded  [4.36% Coverage]
	Reference 1 - 4.36% Coverage
	Well what I'd say is the more the better and if you are incredibly wealthy and can afford 8 hours a day then fantastic but that's very few people so what I would say is that given the idea that consecutive and identical practice sessions are vital I'd say well  look at your busiest day in a 5 day period or a six day period - allow yourself a day off for rest and look at your busiest day and say what can I actually reasonably squeeze out on that day and if your busiest day is a Friday and you say maybe I can just manage 4 half hour sessions - a 2 hour accumulation, then I'd say construct your practice schedule according to that 2 hours and then make that your core practice schedule which you duplicate on every day. On a day when you're feeling great and you've got all day and you want to do more, then do the core practice schedule first, then reward yourself with a coffee and come back and do all the extra stuff but always do the core practice schedule first then you've got that consecutive repetition.
	<Internals\Case Study S3> - § 1 reference coded  [5.81% Coverage]
	Reference 1 - 5.81% Coverage
	Well for me it is in terms actually of phases because with writing I do a lot of composing of classical pieces. If I'm engaged in that, I tend not to practice a lot while I'm writing. And then I tend to get these catch up phases. So anything from 6 or 7 hours a day when I'm on a practising roll.  And also if I could add to it and when I've experienced injury more is also burning repertoire, classical repertoire which I've done from time to time, just for musical purposes or actually sometimes for recording projects about 6 or 7 hours a day.
	<Internals\Case Study T4> - § 1 reference coded  [2.14% Coverage]
	Reference 1 - 2.14% Coverage
	I've never said that. We just deal with the material that they are working on. If I had somebody who had those kinds of issues I would say my expectation is that I'm expecting them to put in substantial practice which would mean at least 2 or 3 hours a day and I have to say that hasn't really been discussed in detail. The only times this kind of question comes up is when somebody does have an injury.
	<Internals\Case Study S5> - § 2 references coded  [1.44% Coverage]
	Reference 1 - 0.29% Coverage
	Practice sessions are one hour a day
	Reference 2 - 1.15% Coverage
	I have now been taught how to relax and do preparation away from the piano so that the time spent practising at the piano is greatly reduced.
	<Internals\Case Study T6> - § 1 reference coded  [7.21% Coverage]
	Reference 1 - 7.21% Coverage
	That can vary enormously...I've had students who practically did nothing else but practice and I've had others who've found it really difficult to apply themselves on a regular basis to practice.  I don't think there is any particular set formula for passing on to students regarding practice routine and duration. What I try and help them do is learn to formulate their practice routine themselves based on just plain common sense and it's a question of isolating the areas where they feel they need to apply the most work because there is not much point in practising over and over again things that you've really got under the hand.  
	The obvious thing to me and hopefully to them is to work on material that they are having problems with. When I talk about material, I'm talking about technical practice, familiarising themselves with repertoire and when I talk about technical practice that involves a whole heap of things...
	A6.3  Practice Frequency
	Prompts: Tell us about the number of practice times per week.
	Prompts: Tell us about the number of practice times recommended per week.
	Reference 1 - 1.44% Coverage
	Realistically I'd like to say that when I was at uni anyway it was at least 3 hours a day but these days again because we have gigs and what not....
	Reference 2 - 0.10% Coverage
	Every day.
	Reference 1 - 10.01% Coverage
	What I would normally talk to students about is the idea that sleep destroys the lion's share of new knowledge so I would say that it's important to do consecutive daily practice because each day your memory is like a photograph left on a windowsill which fades from day to day so each day you come back to it and what sleep hasn't destroyed you build on that and it's by the rebuilding - by the degradation through sleep and then by the re-building on the next day, that after a while, that constant destroying/re-building process gradually makes information become old knowledge that slides down into intuition, at which point it's 50,000 times faster in terms of access than conscious thought. So I would encourage students to then look at the idea that given the fact that their window of focus for a single day would include a list of items that they are going to practise and given the idea that you are supposed to practise things on consecutive days that means that everything you practise today you should practise tomorrow, because if you leave something off the list, you've got 48 hours of sleep there degradation to destroy that particular item so therefore the practice schedule should be identical on each day not identical in the long term but identical in terms that consecutive days like watching a clock that is ticking away very slowly but it is moving and it moves at a calculated rate only evolving and changing very slowly in time with one's progress towards mastery so you have to carefully monitor each item on the list to say how am I coming along with this, do I need to give more attention to this, and gradually as one gets to the point where one can do that technique in a variety of ways because it's like learning a language and learning the verbs in a certain order until you've got access to them at random for conversation. So it's like that in jazz, you've got to do the same thing. You've got to attack that information in a variety of ways and once you've attacked that information in a variety of ways and you realise you do have a very good intuitive hold over it you can pass it over into maintenance then you can replace it on the daily list with something else but it's important that the practice schedule evolves very slowly in time with one's mastery which is always slower than we think.
	<Internals\Case Study T2> - § 1 reference coded  [10.01% Coverage]
	<Internals\Case Study S1> - § 2 references coded  [1.54% Coverage]
	Reference 1 - 0.13% Coverage
	About 5 or 6 days a week.
	Reference 1 - 0.20% Coverage
	I do this 7 days a week.
	A6.4  Practice Intensity
	Prompts: Tell us about the speed/volume/attack usually used in practice sessions.
	Prompts: Tell us about the speed/volume/attack usually recommended in practice sessions.
	Reference 1 - 2.88% Coverage
	Also as a jazz pianist you have to play ballads and you have to play cut tempos and you have to play those different things. So the most demanding would be the cut tempos.  
	<Internals\Case Study S1> - § 3 references coded  [5.00% Coverage]
	<Internals\Case Study S5> - § 1 reference coded  [0.20% Coverage]
	<Internals\Case Study T4> - § 1 reference coded  [0.13% Coverage]
	So it's very important to get a balance between practising the slower stuff and the fast stuff in regards to ...injury.
	Reference 2 - 1.47% Coverage
	Also when you practise ballads, naturally your touch is softer. On the fast tempos I did find it quite difficult to get consistent attack on the notes.
	Reference 3 - 0.65% Coverage
	Oh yes most of the time I just find I'm playing at a high intensity
	Reference 1 - 5.13% Coverage
	I think technique is 90% in the mind and 90% of it comes from anticipation and what I do suggest to students is that the slower they practise the better because absorbing new information and new technique, is really training the body to react in a certain way and the body learns very slowly. And those of us who consider ourselves - and the longer we do it the more we consider ourselves expert in one thing, but we are also astonished at how slow we are when presented with new information in a different field and it's quite a sobering experience. So new information is something which is absorbed over time and very slowly and it's best absorbed in a way that is repetitive and at a speed whereby the conscious brain which is 50,000 times slower than intuition can actually process the information and in real time. So I don't recommend fast practice at all. We learn to play fast by practising slow. And this seems to be borne out by people learning to play difficult classical pieces and in the rubato passage they will tend to put a metronome on very very slow and play very slowly and practise slowly until the body and the fingers are working together in the sequence they are meant to.
	Reference 2 - 5.12% Coverage
	I think volume and attack with a piano player is nothing about strength it is all about velocity and velocity is all about anticipation and anticipation is all about being in balance and being prepared. I would encourage students to take a holistic view towards their life and hence to their health and realise that they play the piano with their whole body.
	It's clearer to see it in someone like a boxer where they spend 3 months doing just footwork because the power of the punch or the power of the golf swing you start with feet placement and balance. And the balance must be maintained throughout the whole activity.  Whether it's the forced measure at the point of impact with two knuckles or where it hits the ball it's all about balance and the whole body sort of working in a series of interacting movements to give you maximum power at the moment of impact.
	You see in the sportsman you see people who are experts at their particular sport through anticipation, they get into position and use the whipping motion like in squash...the way they get a position and use the body to accelerate the whipping motion and the power comes from that, not from physical strength.
	<Internals\Case Study T2> - § 2 references coded  [10.25% Coverage]
	Reference 1 - 2.78% Coverage
	Sometimes I suppose I would be practising both ends of the spectrum, there would be times I would be deliberately practising playing soft, but other times I would be deliberately practising for intensity and volume and that's when I have more problems with pain.
	Reference 1 - 4.69% Coverage
	Certainly speed. Again most of my teaching is aimed towards...there are about 10 issues that jazz pianists have. Following The Jazz Musician's Guide to Creative Practising.  Basically it's problem solving about showing chord changes more clearly, or different rhythmic approaches, playing at fast tempos, playing complex chord changes, voicings.  It's not something I would discuss in those kind of mechanistic terms but it's something that we definitely cover in the sense that we deal with... one of the big issues that many students have is being able to play the kind of tempos that they are going to be required to play in gig situations. That is something I work on with many many students. So I would say less on the technical aspects of sound and attack and more on the requirements of professional level jazz gigs where we have to play tunes at ...half...150 or whatever.
	Reference 1 - 1.36% Coverage
	Due to the injuries I have suffered in the past and some ongoing problems I keep the intensity of speed, volume and attack low in order to try to avoid further injury.
	A6.5  Practice Breaks
	Prompts: Tell us about the amount of time you break during each session.
	Prompts: Tell us about the amount of time you recommended for breaks during each session.
	Reference 1 - 1.79% Coverage
	When I wasn't aware I was doing nothing wrong. So it was just 3 hours straight. Maybe get up have a drink of water or something. Now I'm aware I probably get up about every 45 minutes.
	Reference 2 - 0.28% Coverage
	I think about 5 to 6 minutes.
	<Internals\Case Study T2> - § 1 reference coded  [3.85% Coverage]
	<Internals\Case Study S1> - § 2 references coded  [2.07% Coverage]
	<Internals\Case Study S5> - § 1 reference coded  [1.36% Coverage]
	<Internals\Case Study T4> - § 1 reference coded  [4.69% Coverage]
	<Internals\Case Study S3> - § 1 reference coded  [2.78% Coverage]
	Reference 1 - 3.85% Coverage
	I think mental concentration - because the brain responds similar to the way a muscle responds in terms of repetitive exercise. So if you are developing a bicep you don't do bicep curls by holding a weight in position, that's the way you strain joints and muscles, you actually do it by slow regular movements - you tense and gradually relax so the muscle is constantly moving and I think the brain seems to respond in a similar fashion.
	I think you can't really damage your brain by exerting it you just get tired but you can damage muscles so if it's mental or physical exertion, I just suggest to students that they just pay attention to physical exertion so if they start to get uncomfortable they can then stop and take a break but they never practice to the point of a hand injury or a back injury.
	Reference 1 - 1.84% Coverage
	I think you just go with it. If I'm going to practice 6 or 7 hours it would probably be - minus going to the toilet or a making a quick cup of tea - more or less continuous. 
	Reference 1 - 3.12% Coverage
	I would say yes but not in those terms as much. What I usually try and do is monitor their practising. Personally I think that accidents or injuries happen when people are playing something in a mechanistic way and are disconnected from the music. I think that one of the things that really helps is by having a very wide set of approaches of things you can do - and monitoring your own level of engagement with what you are playing.  I don't actually counsel them on things like 'make sure you take breaks every 40 minutes' or make sure you stop and stretch' or do something like that. 
	Reference 1 - 0.48% Coverage
	I take a short 5 minute break during the practice session. 
	A6.6  Practice Technical Content
	2. Describe the content of your practice sessions.
	2. Describe the content you advise for your students’ practice sessions.
	Prompts: How about technical exercises, pattern sequencing and any specific improvisation techniques you practice.
	Prompts: How about technical exercises, pattern sequencing and any specific improvisation techniques you recommend practicing.
	<Internals\Case Study S1> - § 1 reference coded  [2.90% Coverage]
	<Internals\Case Study S5> - § 1 reference coded  [0.48% Coverage]
	<Internals\Case Study T4> - § 1 reference coded  [3.12% Coverage]
	<Internals\Case Study S3> - § 1 reference coded  [1.84% Coverage]
	Reference 1 - 2.90% Coverage
	I do try to start with a little bit of a warm-up. I use the hands. I go after number 20. Not every day. I'd be lying if I said I did that every day. I then go into separate voicings and also scales, a little bit of sighting, then into some tunes that I'm familiar with usually at medium fast tempo.
	Reference 1 - 4.40% Coverage
	There's two ways to approach it. You can unpack the information back to ground zero and then re-pack it gradually. But at all times you have to keep looking sideways or looking ahead to the finished product. So it's important to be doing a lot of listening and playing transcriptions and doing transcribing and that sort of thing so you are in contact with the way that Herbie Hancock or Art Tatum or whoever it is you are studying would actually piece all those bits and pieces together, and I think that those two activities in tandem seem to feed off each other and speed each other up. Although transcriptions can be very debilitating for a young student that's having difficulty hearing, so sometimes referencing a couple of published transcriptions in order to learn a couple of published ones which you know are correct and they get you into the style of play so if there is a doubt or a note or piece of the recording which is unclear or missing from the tape you can anticipate what they might have done as a player.
	Reference 2 - 6.70% Coverage
	I tend to use the universal principles that can be observed in any spontaneous activity in terms of their training methods. It doesn't matter whether it's learning a new language or a competitive sport, all activities where your skill is judged by your ability to act spontaneously within that activity at the outcome, seem to follow similar training methods in that is that if you break the activity down into a matrix of individual or constituent techniques and then you isolate those techniques from each other and practise each one of them repetitively and then you join those activities together with short phrases and then those phrases are joined together into strings of phrases which begin to closely resemble the final outcome.
	So taking those broad principles and applying them to jazz piano, we'd look at the outcome which is what are you going to do in performance and then break that down and when it's broken down and opened up and separated, it opens up into a series of voicings and scales. Mainly voicings and scales . Then you can piece those together into short phrases like harmonic blocks, like 2, 5, 1s, or rhythm turnarounds and then those harmonic blocks are joined together to give complete tunes. Doing things in every key and that's very important and whether that's just practising the scales in every key or at the next level practice in a pattern in every key and there's a combination of scales and fragments of voicings, or taking an entire tune through every key, but always slowly at a point whereby the brain can absorb it
	Reference 1 - 5.85% Coverage
	<Internals\Case Study S3> - § 2 references coded  [8.99% Coverage]
	<Internals\Case Study T2> - § 2 references coded  [11.10% Coverage]
	Recently I have been practising with a metronome where I am doing some things like setting up a 32 bar pattern, a new application with the i-phones and metronome where you program it to play 32 bars and it adds 1 point to the metronome every 32 bars.  You actually don't perceive a change of tempo and over time you work your speed up without really noticing. Practising with a walking bass line, practising left handed or Sostenuto. Patterns in the left hand. Just improvising. Tunes. Patterns. Including practising within a pulse and outside a pulse.
	Reference 2 - 3.14% Coverage
	Extra Prompt: Do you practise technical exercises?
	If I want to do that I usually pull out some classical repertoire and give it a bit of a workout. Or if it's scales. I do scales. But not really exercises as such. Some pieces that are exercises like etudes like that I might have a look at.
	Reference 1 - 13.25% Coverage
	I guess what I would say is my approach to practice it's like the way I practise myself and it's what I try and urge my students to do is to look at practising jazz - you're just trying to enlarge the tool kit of options you have when you are in an actual improvising situation. I encourage them to have a practice routine or a practice methodology that involves touching on different skills having many ways of attacking for example fast tempo playing.  I'll break that down I'll have many exercises, a lot of this stuff we all do, but for example if you're working with somebody on fast tempos you might want to have them to play some  ...at a fast tempo take a solo off. A big part of playing at fast tempo is about hearing a fast tempo. For some students who are not into jazz just being able to put the metronome on 2 and 4 at any tempo and hearing sound at 2 and 4 is a big tool and that is something that doesn't involve a grinding kind of playing but is just a hearing thing.  Another thing I do along similar lines is to play at a tempo which is too fast for them to play at. I have them to keep the tempo on 2 and 4 hit any of the 8/8 notes and can you always find the and of 2 at a fast tempo or maybe the and of 2 is too hard so can you find the 2 and - things about breaking tempo down into all the different hearing components that go into playing a fast tempo
	What I would say is my goal for my students is that they would have about 5 or 6 issues that they are working on and this fast tempo playing might be one, playing at odd meters might be another one, working on something that's all about playing melodies with more commitment and lyricism.  Taking that melody playing thing when someone is working on a tune, spending a lot of time in playing in different keys and alternating singing with playing or holding the chord and just singing melodies, then finding the melodies that you sing and trying to determine what the difference is between things that are really in your ear that are singable to you and what you obviously play on gigs. 
	I guess I would have them doing something that involves finger training, something that involves rhythm, something that might involve some kind of repertoire aspect, maybe something about voicing or re harmonisation.
	<Internals\Case Study T4> - § 1 reference coded  [13.25% Coverage]
	What it is they have 4 or 5 topics eventually they would be good at improvising these ideas but having hundreds of ways to break those down into different components and look at different aspects of it.
	Reference 1 - 0.84% Coverage
	I mostly do sight reading from a score reading book and a range of technical exercises and improvising.
	A6.7  Practice Warm-up
	Prompts: Do you do warm-up and cool-down exercises and if so can you please describe them.
	Prompts: Do you advise your students to do warm-up and cool-down exercises and if so can you please describe them.
	<Internals\Case Study S1> - § 3 references coded  [3.53% Coverage]
	Reference 1 - 1.44% Coverage
	I do try to start with a little bit of a warm-up. I use the hands. I go after number 20. Not every day. I'd be lying if I said I did that every day.
	Reference 2 - 0.19% Coverage
	Definitely warm-up. 
	Reference 3 - 1.90% Coverage
	The Hanon for warm-up at about 80 beats every 2 minutes. After that I think the voicings are really good. Not to warm-up but practise at the same time. It's really good to get the hands moving.
	<Internals\Case Study T2> - § 1 reference coded  [4.99% Coverage]
	Reference 1 - 4.99% Coverage
	I always just think start gently with your practice. I know with certain forms of sport there are specific warm-up exercises and cool-down exercises but I just suggest that they start gently and stay well within their physical capabilities because the main benefit from practice is the intellectual benefit not the physical. Because by the time you have been playing for a couple of years you are probably physically well past the point of needing to develop power or flexibility or whatever. It's all about burning in a clear vision of what you are about to do and then working off that blueprint.  The blueprint drives the body activity.
	It's all about getting past the idea that the brain is the master and the hand is the slave.
	We start to strain ourselves when we are practising too fast because the brain can't think fast enough to drive the fingers so we start to send out inadequate signals to the fingers to drive them so they're driving themselves and we are trying to twist our body into position because the thought comes just too close to the actual activity so slow practice is a way to maintaining that relationship between the master and slave.
	<Internals\Case Study S5> - § 1 reference coded  [0.84% Coverage]
	<Internals\Case Study S3> - § 1 reference coded  [0.88% Coverage]
	Reference 1 - 0.88% Coverage
	No.  I don't do anything like that. Go straight to the schedule. I probably should.
	<Internals\Case Study T4> - § 1 reference coded  [0.67% Coverage]
	Reference 1 - 0.67% Coverage
	Prompts: Do you advise your students to do warm-up and cool-down exercises and if so can you please describe them.
	Nope
	<Internals\Case Study S5> - § 1 reference coded  [0.86% Coverage]
	Reference 1 - 0.86% Coverage
	I do not warm-up at all for the keyboard. Now that I know how to use my fingers correctly I don't need to.
	<Internals\Case Study T6> - § 2 references coded  [17.30% Coverage]
	Reference 1 - 14.74% Coverage
	One of the things I am very careful to outline...there is something we talk about before they do anything else...When a student comes to see me for the first time...we don't talk about the business of playing the piano for a while because what we do do is talk about what they normally do when they're about to play...then they'll say, 'you mean a warm-up?'...they'll generally say 'play some scales, play some arpeggios' or whatever...and that's when we talk about concept and what I try to help them embrace is the concept that they themselves are in fact the instrument and any warm-up that they do... I'm fully in favour of what they call a warm-up, scales, arpeggios etc...but the important thing before anything else before they go anywhere near the instrument they need to be looking at warming the real instrument which I believe is the person themselves...if the human organism if you like is the instrument...that huge lump of wood...that so called instrument becomes simply really an extension of them, them as the real instrument.  
	Then we talk about ways of warming up. And there's a whole myriad of those...The important thing is to get the blood running, get the muscles warm and relaxed and stretch...And I use the analogy... regarding music as the study of an instrument, we all know that music is both an aesthetic an intellectual/emotional pursuit but no one tells us it is also an intensely physical pursuit and none of us would... expect an athlete or a dancer or a sportsperson of any description to get out there and do what they do without warming up, stretching, limbering up, being aware of their breathing, their posture all of these things and why? - because if they don't they risk injury...and it's the same with musicians. if they don't warm-up it is at their own peril.  They may be fine for now while they are young, but further down the track they risk some sort of injury.
	Reference 2 - 2.56% Coverage
	It's not just a case of warming the hands, or stretching with the hands it's a case of warming the whole body, it's the whole package.  And that takes into consideration the aspects of breathing and posture.  Most important.  It's the whole package.  They just can't isolate one part of the body.  It's got to be the whole thing. 
	A6.8  Practice Cool-down
	Reference 1 - 0.21% Coverage
	I don't do cool-down. 
	A6.9  Performance (Set & Break) Duration
	3. Tell us about your performance schedule.
	3. Tell us about your students’ performance schedule.
	Prompts: How long per set and how long for a break
	Reference 1 - 1.14% Coverage
	Gigs vary between 2 hours and 3 hours and the breaks in between sets would be 1/2 an hour. The sets are an hour each.
	Reference 1 - 0.87% Coverage
	I think usually between 45 minutes to an hour is probably the standard set length and break lengths maybe 15minutes, 20 minutes according to how much pressure there is on you to get back to the gig.
	Reference 1 - 0.78% Coverage
	Set would probably be about an hour but a break probably about 30 minutes.
	Reference 1 - 0.39% Coverage
	Each week about 2 gigs a week for about 2 hours.
	A6.10  Performance Frequency
	Prompts: How many gigs per week?
	Prompts: How many gigs per week would an average student do?
	<Internals\Case Study S1> - § 1 reference coded  [1.00% Coverage]
	<Internals\Case Study S5> - § 1 reference coded  [0.39% Coverage]
	<Internals\Case Study S3> - § 1 reference coded  [0.78% Coverage]
	<Internals\Case Study T2> - § 1 reference coded  [0.87% Coverage]
	<Internals\Case Study S1> - § 1 reference coded  [1.14% Coverage]
	<Internals\Case Study S1> - § 1 reference coded  [0.21% Coverage]
	Reference 1 - 1.00% Coverage
	I'm probably doing about 3 or 4 a week at the moment. When I was in uni I was doing more than that.
	<Internals\Case Study T2> - § 1 reference coded  [2.83% Coverage]
	Reference 1 - 2.83% Coverage
	Oh that varies completely some students do 1 gig one week and none the next.
	And other students are happy doing 4 and 5, and they're not all jazz gigs. Early on they develop a hunger for just never saying no to anything. And they can be doing 8 gigs a week
	But usually the more gigs they are doing the more their studies suffer. The most difficult balance, is to balance the physical and the practice requirements of a person who is trying to become a professional musician along with their academic requirements and it's almost an impossible balance to get right. In some ways they should be an established musician before they even commence their studies
	<Internals\Case Study S3> - § 1 reference coded  [2.74% Coverage]
	Reference 1 - 2.74% Coverage
	I don't really gig per week in any way shape or form. In fact I do go for six months without doing a gig quite often. Basically if I'm touring which I might do 3 to 4 weeks per year, I might play 4 or 5 gigs a week.  And I might be going months between gigs.
	<Internals\Case Study T4> - § 1 reference coded  [4.02% Coverage]
	Reference 1 - 4.02% Coverage
	It's a really hard question. Because just looking at my students at my current situation because it's in New York and because mostly, about half of them more than half are from out of the country so I would say the number of gigs those people are doing is kind of low because even though their level is high it's harder to get gigs in New York and they do understand and so they're not ...and its just a difficult place to work.
	I still teach in Holland? Harlem?, Haarlem?4 times a year at a small conservatory there and those students work a lot more because it's a small town and they are always playing a little jam session gig and it's a difficult question to answer because the amount of work is different, so their amount of work is really various.
	<Internals\Case Study S5> - § 1 reference coded  [0.39% Coverage]
	Reference 1 - 0.39% Coverage
	Each week about 2 gigs a week for about 2 hours.
	<Internals\Case Study T6> - § 1 reference coded  [0.74% Coverage]
	Reference 1 - 0.74% Coverage
	A large percentage of the students I see would be playing publicly...an average of twice a week.
	A6.11  Performance Intensity
	Prompts: Is the speed/volume/attack greater than in you practice sessions?
	Prompts: Do you anticipate the speed/volume/attack is greater than in their practice sessions?
	<Internals\Case Study S1> - § 1 reference coded  [1.58% Coverage]
	Reference 1 - 1.58% Coverage
	Prompts: Is the speed/volume/attack greater than in you practice sessions?
	Definitely. You are in the moment. There is more intensity. Definitely. Definitely.
	<Internals\Case Study T2> - § 1 reference coded  [1.77% Coverage]
	Reference 1 - 1.77% Coverage
	Probably, because the adrenalin factor and the fear kicks in and that drives the adrenalin to a certain point but also the fear factor tends to stifle technique and people when they are fear focused they play in a much more physically detrimental way always than when they are relaxed and practising at home. Almost always the performance is never better than 60% of your best rehearsal anyway because of that.
	<Internals\Case Study S3> - § 1 reference coded  [1.57% Coverage]
	Reference 1 - 1.57% Coverage
	Prompts: Is the speed/volume/attack greater than in you practice sessions?
	Yes. Just the sheer volume of playing with other musicians in clubs.
	<Internals\Case Study T4> - § 1 reference coded  [4.39% Coverage]
	Reference 1 - 4.39% Coverage
	I actually find that on average - of course it's totally various, and l know people have hurt themselves on gigs. I would say more students hurt themselves practising than on gigs because I think that just the nature of practice you can just bang away and play for hours whereas if you are playing a quartet gig, you're comping you're talking in between tunes, you're taking breaks, making it more human that's enforced by the musical situation - when you play a big band gig if you get one solo a night, you might be lucky. That's a situation where if you just took the average gig, of course you're playing a bad piano, you're inaudible and all these things make certain situations very prone to having difficulties but in general in a really blanket kind of way on average I think practising is more demanding than playing.
	<Internals\Case Study S5> - § 1 reference coded  [3.96% Coverage]
	Reference 1 - 3.96% Coverage
	What happens is during practice sessions I'm always looking to just try and seek for maximum efficiency, make use of my body or anything. During the performance session I don't think of that too much all, I just let myself play and if I'm pushing anything a little harder I may notice it, but a lot of time the adrenaline will kick in and I'll be fine. If I do have a particularly rigorous day when I just let fly, occasionally afterwards I might find a little soreness in my right arm.
	<Internals\Case Study T6> - § 1 reference coded  [0.42% Coverage]
	Reference 1 - 0.42% Coverage
	Because I never hear them practising it's hard to say.
	A6.12  Performance Warm-up
	Prompts: Do you warm-up and cool-down before and after performance and if so can you please describe the type of activities?
	Prompts: Do you advise your students do warm-up and cool-down before and after performance and if so can you please describe the type of activities?
	<Internals\Case Study S1> - § 2 references coded  [3.16% Coverage]
	Reference 1 - 0.56% Coverage
	I do warm-up before. Definitely I have a bit of a tinkle. 
	Reference 2 - 2.59% Coverage
	Usually for the sound check. I wish I had the luxury of having a piano in my room before, but I don't so usually I jump on at the sound check and maybe I just do voicings maybe a bit of Hanon too. But sometimes the crowd's there and they don't want to hear Hanon.
	<Internals\Case Study T2> - § 1 reference coded  [4.24% Coverage]
	Reference 1 - 4.24% Coverage
	Yes. Prior to performance because when you go on to perform you want to be able to walk on stage and just play at full capacity. When you are practising I think you can use your practice to warm-up, by just sliding into it gently but you can't do that onstage. Ideally if your fame and the resources were there you'd have a practice room with a Steinway and you could tell people to go away and leave me alone and come back with a steak in an hour and I'll be warmed up. So for most of us it's a case of 'should I do something in the car on the way in.' For most of us warm-up is very difficult.  So what I would normally do is do flat table exercises, because a lot of the jazz technique is from the wrist and you get that whipping action so just practising flat top finger exercises in different finger combinations (raps out the exercise on the table) with a variety of combinations 1,2,3,4,5,; 1,3,2,4,5 and then practise those on both hands and you can do that while you're driving.
	<Internals\Case Study S3> - § 1 reference coded  [1.65% Coverage]
	Reference 1 - 1.65% Coverage
	No, other than a sound check. I try and warm-up at the sound check a bit. Maybe some scales at the sound check. Not actually immediately before the gig, no.
	<Internals\Case Study T6> - § 1 reference coded  [6.45% Coverage]
	Reference 1 - 6.45% Coverage
	I am fortunate enough to have the benefit of taking different sorts of classes...A lovely mixture, a lovely variety of musical work and genres I am involved with and I apply the same principle...to all of these students.  There's even a particular...I loosely call it the "jazz dance" and it is something I introduce to everyone and it basically a thing that involves warming the whole body and it's fun to do and it really does work and it's one of the best ways of getting rid of tension that I've ever heard of and I've had enough feedback over the years to convince me that yes it really does work.  And it's something I encourage them to do when they are going to go into perform or to an exam.  It just helps to get rid of tension. Tension is one of the biggest hurdles I think that can interfere with a person's performance.
	A6.13  Performance Cool-down
	Reference 1 - 0.24% Coverage
	...definitely not cool-down.
	A6.14  Personal experience of pain or injury
	4. Have you suffered from any performance-related health issues yourself and what can you tell us about your experience with performance-related health issues?
	4. Have your students suffered from any performance-related health issues and what can you tell us about your experience with performance-related health issues?
	Reference 1 - 3.98% Coverage
	OK well in 2008 I was going through some serious pains in my wrists and I went to the doctor's a few times and there was nothing substantial they could determine. In that case I was going for about a good 6 or 7 months and could hardly perform. I was in quite severe pain in the upper wrist - more towards the forearm - near the connection there - at the lower part of the forearm and underside of the wrist.
	Reference 2 - 0.88% Coverage
	I did have some back pain problems and I did some exercise and it seemed to help.....yes.
	<Internals\Case Study S3> - § 1 reference coded  [22.72% Coverage]
	<Internals\Case Study S1> - § 2 references coded  [4.87% Coverage]
	<Internals\Case Study S1> - § 1 reference coded  [0.24% Coverage]
	Reference 1 - 22.72% Coverage
	Yes I have. About eight years ago I decided to make a recording. I hoped it would meet the need for more classical repertoire, because I've always played classical music, and I worked very hard over about a four month period, probably 3 to 4 month period, 7 hours a day. And one of the pieces was a Rachmaninoff Sonata in B D? flat minor and there was one particular passage I couldn't really nail it and it didn't fit my hand well because his hands were very big and in the last couple weeks it was really going well and I was just hammering away over and over again.  I started to experience this pain in my forearm. Sort of like tendon pain. And I hadn't really experienced it before.  It was a bit of a scare. I thought, 'Oh my God. I'm not going to be able to record at all.'  I stopped practising for a few days and I wish that I hadn't because it just took the edge off it. The recording was ...but not entirely. It was a bit of a scare for me.  I had a bit of acupuncture and a CAT scan of the area. Couldn't turn up much. It comes back from time to time but I don't freak out about it. I tend to play through it. It does come back from time to time. Or if it comes up in a practice session or if it comes up in a gig, it's not a severe pain, I just sort of tend to ignore it and I realise I was probably being a bit alarmist about it because I hadn't done as much damage as I thought. But it does come up from time to time. 
	I'm convinced also and what I feel the issue was, was a combination of practising and mousing. There would be a pile of emails would come in, the pile would come in while I was practising.  I was doing all these fine movements at the piano so you go from doing all these fine movements at the piano to this fine mousing movement. I had a colleague I was speaking who was playing a lot of computer games and he was practising too and experiencing the same thing.  So I had a bit of an idea that practising and mousing are not such a good idea. And it's common because quite a few people would be mousing at the computer and practising. So when I'm practising, I actually try to stay off the computer a bit. 
	Reference 1 - 13.70% Coverage
	I'd say that my sense of how to work through performance related health issues, is somewhat predicated on my own experience of it. I have had students that have had various kinds of performance issues. I've probably had 5 students - that have had some kind of wrist or elbow related tendonitis kind of issue - 5 might be high, it might be less than that. But anyway it doesn't really matter. In those cases we've had a lot of different strategies that we've utilised and basically what I tell them to do is to go through in a step by step progressively more aggressive ways of dealing with it basically just starting with some raffs and then working through to try and see what other things...issues in their technique, usually focusing on trying to do raffs at the periphery. I'm really influenced by a book called The Fundamentals of Piano Playing by Abby Whiteside. It's more that approach than anything else.
	What I've found is it's important for students not to stop entirely. When I got tendonitis 25 years ago, I was put in splints for 3 months. I didn't practise or do anything. I didn't use my hands in any way. Then there was a long process of trying to retrain - 5 minutes a day, then 10 minutes a day and all this kind of stuff. Ultimately for me there was not a very good result so my feeling is that unless the student is completely debilitated, that they need to try and find ways of integrating very mild practice and just figure out what it is they can do at the piano which is not going to hurt them and try and do that. It really involves obviously changing your practice agenda quite a bit. Talking about fast tempo playing. If you're going to talk about you're just going to play 2/8 notes at a fast tempo, you hear subdivisions of tempo and that doesn't necessarily take a lot of technique. I really think it is important for them to try and stay in the game and figure out a way to do some playing as they work through this problem and try to get past it. I have had some students who have had it and we've worked through it in different ways. I haven't had any students that I have seen in a regular way who didn't sort through this problem and figure out how to get past it. I 'm really thinking of one pianist in particular who went through a 6 month period where he was really struggling. He's an incredible musician and an incredible student and I don't take much credit for it. He has completely worked beyond it. That's what I'm really thinking of. There are others that have had mild issues but he was the one that was most severely damaged.
	<Internals\Case Study T4> - § 2 references coded  [27.01% Coverage]
	Reference 2 - 13.31% Coverage
	Well I guess I think that to some extent, performance related injury - that phrase -I actually think of it -I was having a flare up of a tendonitis issue. It was a long time ago - maybe ten years ago. I was doing a gig and it was with B and R - it was a piano player's gig and I was a little uptight about it because I had been trying to rest and play less. And I really was having my own issue with it. I ended up I debated about doing this gig and I did it and after the first tune I was so into the music - by the end of the first set I was playing my ass off I felt great and a lot of the stress......Anyway it was a weekend gig and I noticed R actually was not playing as strong as sometimes I've heard him play.  We were on a break in the back room, and I was telling the story about how I had been having this little flare up, I almost cancelled the gig and I was so glad I hadn't because I was having a lot of fun and it was great playing and everything, and he said, "I have aches and pains all the time in fact this weekend, I have been having a lot of aches and pains in his arms and stuff and he said that's just sort of part of what it is about being a musician that it is sometimes physically demanding and I think that's really true of athletes too and when they say don't play through the pain. Obviously there are real injuries people get which are very career threatening and all that kind of stuff but I also think there is a whole range in terms of what that is.
	I'm a 51 year old guy now. I'm not in bad shape or anything I don't think, but aches and pains are part of life and I do think that sometimes in response to a lack of awareness about this in the past, I do think sometimes people become hyper aware and stress that I had in other parts of my life have a tendency to manifest as aches and pains in certain parts of my body so that's what I believe.  I think you have to have a kind of a dialogue with your body and sometimes you are not always saying happy things to each other. You can sometimes ask yourself to push and sometimes you pay a price for it. There are people who have worked through their technical problems at the piano and they have gone from having occasional problems to having no problems ever and they have this iron technique. Like Oscar Petersen and he always surfs through every gig and just like - get on - in terms of technique - has not been my experience - there's a little more give and take in the mechanism than that.
	Reference 1 - 27.28% Coverage
	...I started having issues as a teenager and found it very difficult to find anyone who could teach me anything about getting rid of the pain.  There were a lot of teachers who seemed to know how to play the piano really well but did not know how to teach me how to play to get rid of any of this. It was very frustrating.
	I remember I was having problems in my arm. It started right when I started my undergraduate degree, my Bachelor's I was 17, I had an acute case of - I don't even know what it was. I couldn't play more than 15 minutes a day. I had trouble holding lunch trays.  It was terrible.
	I was trying different things. The second semester of college, I went onto a rigorous exercise schedule. I was on a bike 3 times a week at 7am as part of a control in someone's graduate experiment. I was on a bike for 40 minutes at 85% of my maximum heart rate.  My legs were so tired so my arms didn't seem to hurt as much so I was able to practise 2 to 2 1/2 hours every day.
	I tried so many different things.  My sophomore year I studied with a teacher who had had some training in the Alexander Technique and that really didn't help me either.  Once taking Yoga for a little while but it kept hurting my hip.
	When I was a freshman, in my first semester I studied 6 private sessions of Feldenkrais with a certified person and I guess I didn't just understand at the time how it worked.  I was really feeling better, but I would still be in a lot of pain.  When we did the motions it felt good but when I would get to the piano it didn't seem to transfer and then afterwards I bought the self help Feldenkrais book Relaxercise and so I tried to do all those things on myself when I would be hurt after playing and I may have taken it too far because everything started to occur after that.
	After my sophomore year at college, I was 19, I went to the... Institute for the Performing Arts in New York City to try to receive treatment and a diagnosis. And I received 2 different diagnoses from 2 different doctors. One said that he thought I had thoracic outlet syndrome and that I wasn't getting enough Stage 4 sleep. He just put me on anti-inflammatories and told me not to play piano for a month.

