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background
Pain complaints are common among musicians, whose 
occupation is highly demanding on both a  physical and 
a psychological level. The purpose of the present study was 
to better understand the severity of musculoskeletal pain 
in orchestra musicians by measuring the potential con-
tributions of biological (medical diagnosis), psychosocial 
(age, gender, instrument, practice and exercising history, 
and occupational satisfaction), and psychological (pain-re-
lated anxiety, performance anxiety, and affect) variables.

participants and procedure
Data were collected from 59 music students playing in 
a  symphonic orchestra. Univariate analyses were per-
formed to assess differences in biological, psychosocial, 
and psychological predictors, using the presence or ab-
sence of pain as the dependent variable. Regression anal-
yses were performed to develop a model of variance to ex-
plain the severity of pain.

results
The results revealed lower occupational satisfaction to be 
associated with the presence of pain. However, a greater 
proportion of variance (31%) in pain severity was explained 
by pain-related anxiety combined with performance anxi-
ety. Thus, the model that would best explain playing-relat-
ed pain in musicians would need to focus mainly on psy-
chological variables, namely pain-related and performance 
anxiety.

conclusions
Further investigation is needed to determine how treat-
ment of musculoskeletal pain in musicians should address 
these psychological variables.
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Background

According to the results of a recent study, musculo-
skeletal problems are more frequent in symphony 
orchestra musicians than in the general population 
(Paarup, Baelum, Holm, Manniche, & Wedderkopp, 
2011). Investigating pain problems in musicians, Ken-
ny and Ackermann (2013) reported a 50% prevalence 
rate. In a  sample of 330 university freshman music 
students, 79% reported a  history of playing-related 
pain (Brandfonbrener, 2009). A  large-scale survey 
of 1046 musicians (Wynn Parry, 2004) revealed that 
while some of these musculoskeletal symptoms may 
have had a  clear-cut pathology (Hoppmann, 2010), 
the majority of them (52%) did not; rather, they were 
shown to be associated with such symptoms as fa-
tigue and pain. Most importantly, pain experienced 
by musicians is believed to interfere with artistic per-
formance, as indicated by 87% of a sample of orches-
tra musicians (Kaneko, Lianza, & Dawson, 2005).

The framework for the current study embraces 
a  biopsychosocial conception of pain in musicians. 
The set of predicting variables includes psychological 
factors (pain-related anxiety and performance anxi-
ety, as well as positive and negative affect), psycho-
social factors (including age, gender, musical practice 
history, exercising, and occupational satisfaction), 
and a biological factor (medical diagnosis).

The fear-avoidance model of pain developed by 
Vlaeyen and Linton (2000) states that catastroph-
ic interpretations related to the occurrence of pain 
lead to fear and anxiety promoting attentional bias, 
such as hypervigilance. In turn, anxiety leads to the 
avoidance of activities perceived to cause pain. This 
prolonged disengagement, along with catastrophic 
thinking and hypervigilance, may result in disabil-
ity and the maintenance of pain. Given that, to our 
knowledge, no research has been performed to date 
on the association between pain and pain-related 
anxiety in musicians, this would seem an interesting 
avenue for investigation.

Moreover, fear of performing is consistently re-
ported by musicians. Different studies showed prev-
alence of music performance anxiety to range from 
15% to 59% (Kenny, Davis, & Oates, 2004; van Keme-
nade, van Son, & van Heesch, 1995; Wesner, Noyes Jr, 
& Davis, 1990). The most recent research by Kenny 
and Ackermann (2013) found pain in this population 
to be positively linked to music performance anxiety. 
The current study will verify whether music perfor-
mance anxiety also has an impact on pain in musi-
cians at an earlier stage of their development.

Finally, in a  literature review on the impact of 
psychological factors on pain, Linton and Shaw 
(2011) reported associations between negative affect 
(conceptualized as low mood) and pain. In clinical 
pain populations, negative affect has been linked to 
increased pain report (Naylor, Krauthamer, Naud, 

Keefe, & Helzer, 2011) and poor treatment outcomes 
(Jamison et al., 2013). Also, positive affect has been 
found to be associated with higher tolerance of 
physical discomfort (van Laarhoven et al., 2012) and 
pain reduction (Hood, Pulvers, Carrillo, Merchant,  
& Thomas, 2012). Musicians demonstrating low mood 
are at greater risk of experiencing pain (Leaver, Har-
ris, & Palmer, 2011), and pain has also been shown to 
be associated with depression in professional musi-
cians (Kenny & Ackermann, 2013). It would therefore 
seem helpful to include a measure of affect in a pre-
dicting model of pain in music students: consequent-
ly, a measure of both positive affect (PA) and negative 
affect (NA) was included in the present study.

A recent review by Deeney and O’Sullivan (2009) 
of the psychosocial factors associated with pain iden-
tified occupational satisfaction as a  variable poten-
tially associated with musculoskeletal disorders. In 
a  study of psychosocial work environment and or-
chestral musicians’ stress, Holst, Paarup, and Baelum 
(2012) indicated that this population displays poor 
job satisfaction as compared to the general working 
population. They also found low job satisfaction to be 
related to higher stress symptoms among musicians 
(Holst et al., 2012). Accordingly, the current study 
evaluates the impact of occupational satisfaction on 
pain perception in music students. Finally, the pres-
ence or absence of a  medical diagnosis explaining 
musculoskeletal pain related to musical activity was 
added to the model as a biological predictor of pain.

The general purpose of the present study was to 
investigate biological, psychosocial, and psychologi-
cal factors as potential correlates of musculoskeletal 
pain in advanced music students. The first objective 
was to determine whether music students who have 
experienced pain related to their musical activities 
within the past six months have different biological, 
psychosocial and psychological characteristics than 
those who have not experienced pain during that 
period. The second objective was to investigate rela-
tionships between the variables presented above and 
the severity of pain, conceptualized as the summa-
tion of the frequency and duration of pain episodes, 
intensity of pain, and level of disability reported by 
musicians. The third objective was to propose a con-
ceptual model that would best predict pain among 
music students and musicians.

ParticiPants and Procedure

Sample

Participants targeted in the present study were uni-
versity students majoring in music performance who 
were also part of a symphonic orchestra. Approval to 
proceed with this study involving human subjects was 
obtained from the Board of Ethics of the University of 
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Quebec in Montreal. In total, six orchestras were ap-
proached. The study’s principal investigator contact-
ed the orchestras’ musical or administrative directors 
and explained the project procedure to them. Four 
of the orchestras gave permission to proceed with 
recruitment. The first two, the Orchestre de la Fran-
cophonie and the Orchestre de l’Académie d’Orford, 
were part of summer academy music programs in the 
province of Quebec. Recruitment from these musical 
ensembles was conducted during summer 2011. The 
remaining two orchestras, the McGill Orchestra and 
the University of Manitoba Orchestra, were from ma-
jor universities in Canada. Participants were recruited 
from these orchestras during winter 2012.

Data were collected by means of self-report ques-
tionnaires. To complete the questionnaires, partici-
pants needed to be fluent in English and to provide 
informed consent. A total of 264 invitations to par-
ticipate in the study were sent via electronic mail, 
and 65 answers were received. The total response 
rate was 24%, with response rates per orchestra of 
37% (25/68), 30% (22/74), 14% (10/70), and 15% (8/52) 
respectively. Six respondents provided incomplete 
data and were removed from analyses. In the end,  
59 participants were included in the present study. 
This exceeded the sample size requirement calculated 
by statistical power analysis performed starting with 
11 predictors, an effect size of .20, an α error of .05, 
and a power of .80.

meaSureS

Outcome measure. The outcome variable, severity of 
pain, is conceptualized as the summation of the fre-
quency and duration, intensity, and disability asso-
ciated with musculoskeletal pain related to musical 
activities. This measure was obtained using a validat-
ed questionnaire for measuring musician pain, the 
Musculoskeletal Pain Questionnaire for Musicians 
(MPQM) (Lamontagne & Belanger, 2012). The MPQM 
measures three aspects of self-reported pain: pain-re-
lated disability, pain intensity, as well as frequency 
and duration of pain episodes. The instructions at the 
beginning of the questionnaire define musculoskele-
tal pain as follows: Musculoskeletal pain is pain that 
affects the muscles, ligaments, tendons, bursae, along 
with the bones (Porter, Kaplan, & Homeier, 2003). The 
instructions also specify that the focus of the ques-
tions is on musculoskeletal pain perceived to be re-
lated to musical activities. The MPQM, as a  whole, 
explains 76.34% of variance in pain severity, while 
the individual components accounted for 32.71% 
(Disability), 25.42% (Intensity), and 18.2% (Frequency 
and Duration) of variance (Lamontagne & Belanger, 
2012). Overall internal consistency (Cronbach’s α)  
for the MPQM is .77, while alphas for the three 
subscales are .89 (Disability), .84 (Intensity), and  

.51 (Frequency and Duration). When testing for crite-
rion validity, the MPQM was found to correlate at .65 
(p < .001) with the Chronic Pain Grade Questionnaire 
(Von Korff, Ormel, Keefe, & Dworkin, 1992).

Biological measure. In addition to the measure of 
perceived playing-related pain, we collected data on 
medical diagnoses related to musical activities over 
the subjects’ lifetime, using the following question: 
Have you ever received a medical diagnosis for mus-
culoskeletal problems related to your playing (e.g., ten-
dinitis, epicondylitis, bursitis)? If yes, please, specify.

Psychosocial measures. Sociodemographic data 
were collected on age, gender, instrument category, 
number of years playing the musical instrument, and 
number of years playing in a university-level orches-
tra. With regard to instrument practice and physi-
cal activity, the following data were also collected: 
number of hours per week playing the musical in-
strument (including practice, rehearsal, and concert 
time), and number of hours per week performing 
physical activity (sports and exercise).

Occupational satisfaction was measured by a ques-
tionnaire derived from the Minnesota Satisfaction 
Questionnaire-Short Version (MSQ; Weiss, Dawis, 
England, & Lofquist, 1977). The original 20-item in-
strument measures satisfaction related to different 
aspects of employment such as autonomy, creativity, 
achievement, and relationships with colleagues. In the 
version of the questionnaire used for the purposes of 
the present study, the wording of the instructions and 
of four of the items was modified. In the instructions, 
the word “job” was consistently replaced by “occupa-
tion as an orchestra musician” as in the present study 
we were interested in how satisfied students major-
ing in music were with their occupation as orchestra 
members. Changes in the items included substitutions 
such as “musical director” for “boss”, and “orchestra” 
for “company”. These new terms were chosen as more 
relevant to playing in an orchestra as an occupation. 
Internal reliability for the present sample is adequate, 
with a Cronbach’s α of .88. By way of comparison, 
Hoyt internal consistency coefficients for the original 
version of the MSQ ranged from .87 to .92.

Psychological measures. Positive and negative affect 
were tested with the Positive and Negative Affect Scale 
(PANAS) (Watson, Clark, & Tellegen, 1988), which 
measures the frequency of positive or negative affect 
tendencies. Ten adjectives linked to positive affect and 
ten associated with negative affect were presented to 
the participant. For the purposes of the current study, 
subjects were asked to rate, in general, the average fre-
quency of occurrence of each emotion associated with 
positive and negative affect. This questionnaire was 
chosen because it covers a  wide range of emotions, 
divided into two relatively independent scales (Craw-
ford & Henry, 2004): the positive affect (PA) and the 
negative affect (NA) scales. The test is reliable, with 
a Cronbach’s α of .89 for the PA scale, and of .85 for the 
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NA scale. Validity of the two subscales has also been 
demonstrated: PA and NA correlate with measures of 
depression and anxiety (Crawford & Henry, 2004).

Musician performance anxiety was assessed with 
the Performance Anxiety Questionnaire (PAQ; Cox 
& Kenardy, 1993). The original version measures both 
cognitive anxiety (10 items) and physiological anxiety 
(10 items) related to musical performance in three dif-
ferent contexts (solo performance, chamber music per-
formance and orchestral performance). In the present 
study, only the orchestral performance context was in-
cluded, with participants rating the frequency of their 
cognitive and physiological symptoms of anxiety only 
in orchestral contexts. For the current sample, the PAQ 
had an internal consistency of α = .90 and correlated at  
r = .60, p < .001 with the NA scale.

Pain-related anxiety was measured with the Pain 
Anxiety Symptom Scale-Short Version (PASS-20) 
(McCracken & Dhingra, 2002). This questionnaire is 
based on the fear-avoidance model of pain (Vlaeyen 
& Linton, 2000), as discussed earlier. The PASS-20 by 
McCracken and Dhingra was selected because it cap-
tures the essential components of the pain-related 
anxiety construct, namely pain-related beliefs, behav-
iors, emotions and symptoms. This questionnaire has 
adequate internal reliability, with a  Cronbach’s α of 
.81 (McCracken & Dhingra, 2002). It correlates signifi-
cantly with measures of pain, depression, physical and 
psychosocial disability (McCracken & Dhingra, 2002).

Data analySiS

In the initial phase of analysis, the presence or absence 
of playing-related pain within the past six months was 
used as the outcome measure. Information on pain was 
obtained through the first question of the MPQM: In 
the past six months, how frequently did you experience 
pain? Pain was defined in the instructions as muscu-
loskeletal pain related to musical activities. Those who 
answered Never to this question were placed in the 
group “Absence of pain within the past six months”. 
First, t-tests were performed to identify any group dif-
ferences in terms of psychosocial variables (age, num-
ber of years playing the musical instrument, number 
of years playing in the orchestra, number of hours 
spent weekly playing the instrument or exercising, 
and occupational satisfaction) and psychological char-
acteristics (pain-related anxiety, performance anxiety, 
and positive and negative affect). Fisher’s exact test 
was used for the categorical variables to measure any 
differences in gender and instrument category fre-
quencies between the group that had experienced pain 
and the absence-of-pain group.

In the second phase of analysis, the total score of 
the MPQM was used as the outcome variable. The 
total MPQM score was preferred over the scores for 
the different MPQM subscales as the latter were too 

strongly correlated to allow for independent analyses. 
Bivariate correlations were calculated to investigate 
relationships between biological, psychosocial and 
psychological variables on one hand, and pain on the 
other. Finally, regression analysis was used to propose 
an explained variance model for musculoskeletal pain, 
with all relevant characteristics entered as predictors.

results

Biological, pSychoSocial anD 
pSychological characteriSticS

Twenty-three males (39%) and 36 females (61%) took 
part in the study. The number of participants falling 
into different instruments categories were as follows: 
40 string players (68%), 10 wind players (17%) and  
9 brass players (15%).

Forty-nine subjects (83%) reported some level of 
pain related to musical activities during the past six 
months, whereas 10 (17%) reported the absence of 
pain during the same period. Of the musicians who 
reported playing-related pain, 15 (31%) had received 
a  medical diagnosis explaining the pain symptom, 
while 34 (69%) had not. Twenty-five music students 
(51%) who reported pain had sought treatment from 
a health professional.

Table 1 shows psychosocial and psychological 
characteristics for the total sample, as well as for both 
the group with pain and the absence-of-pain group. 
Of the possible factors influencing the presence of 
pain, only occupational satisfaction was found to be 
associated with it. The group reporting the presence 
of pain in the past six months showed lower occu-
pational satisfaction than the absence-of-pain group  
(t = 2.40, p = .020).

Bivariate correlationS

Bivariate analyses were performed for individuals  
(n = 49) who reported playing-related pain during the 
previous six months, using pain as measured by the 
MPQM (Lamontagne & Belanger, 2012) as the out-
come variable. None of the psychosocial variables 
were associated with pain severity: gender (t = 1.63, 
n.s.); instrument category (F = 0.11, n.s.); age (r = –.05, 
n.s.); number of years playing the musical instrument 
(r = –.12, n.s.); number of years playing within the 
orchestra (r = –.05, n.s.); number of hours exercising 
(r = –.09, n.s.); and occupational satisfaction (r = –.25, 
n.s.). Analysis revealed that medical diagnoses were 
reported equally by males and females (χ2 = .61, n.s.). 
However, the presence or absence of a medical diag-
nosis did not explain the severity of pain (t = 1.78, 
n.s.). Interestingly, some of the psychological vari-
ables were associated with pain. Performance anx-
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iety was positively correlated with severity of pain  
(r = .36, p = .010), as was pain-related anxiety (r = .50,  
p < .001). Table 2 illustrates bivariate correlations 
between all psychological variables and the outcome 
measure.

regreSSion analySeS

Regression analysis was used to test the model for 
predicting variation in pain severity. All psychologi-
cal variables that were previously correlated with the 
outcome variable were entered simultaneously into 
the equation. Table 3 presents the results of the regres-
sion analysis for performance anxiety and pain-related 
anxiety as predictors of the level of pain. Performance  

anxiety and pain-related anxiety were found to ex-
plain 31% of variance in pain severity (R2 = 31%). This 
relationship was significant: F(2, 48) = 10.38, p < .001. 
Performance anxiety explained 5.8% of total variance, 
and pain-related anxiety explained 17.6%. The re-
maining 7.6% of variance explained was attributable 
to common variance of performance and pain-relat-
ed anxiety. Both the effects of performance anxiety 
and pain-related anxiety were significant: t(48) = 1.98,  
p = .054; and t(48) = 3.46, p = .001 respectively.

discussion

This study provided interesting results regarding the 
contribution of biological, psychosocial and psycho-

Table 1

Psychosocial and psychological characteristics

Characteristics
 

Theoretical
range

Total sample
(n = 59)

Presence of pain
(n = 49)

Absence of pain
(n = 10)

M SD M SD M SD

 Psychosocial

Age 22 3 22 3 22 4

Years playing instrument 13 4 13 4 14 4

Years playing in a university 
level orchestra

5 3 5 3 5 3

Hours/week playing instru-
ment

29 10 29 10 31 11

Hours/week performing 
physical activity

5 3 5 3 5 3

Occupational satisfaction [20, 100] 66 11 64 10 73 13

 Psychological

Pain-related anxiety [0, 100] 33 16 34 16 27 14

Performance anxiety [20, 100] 55 15 56 15 48 13

Positive affect [10, 50] 35 7 34 18 38 17

Negative affect [10, 50] 24 7 24 7 20 5

Table 2

Correlation matrix: relationships between psychological variables and pain

  Perceived
pain

(MPQM)

Pain-related
anxiety
(PASS)

Performance
anxiety
(PAQ)

Positive
affect
(PA)

Negative
affect
(NA)

Perceived pain (MPQM) –

Pain-related anxiety (PASS) .50** –

Performance anxiety (PAQ) .36* .26 –

Positive affect (PA) –.18 –.24 –.31* –

Negative affect (NA) .18 .38** .60** –.31* –
Note. *p < .050, **p < .010
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logical factors to the presence and absence of play-
ing-related pain, as well as to the severity of pain 
reported by orchestra musicians. A significant num-
ber of musicians (83%) acknowledged the presence of 
pain within the six months prior to the study. This 
percentage is similar to those reported elsewhere 
(Kaufman-Cohen & Ratzon, 2011; Leaver et al., 2011). 
These similarities in prevalence rates seem to exist de-
spite the difference in employment status: music stu-
dents (current study) versus professional musicians 
(Kaufman-Cohen & Ratzon, 2011; Leaver et al., 2011). 
The prevalence rate also seems to be independent of 
age, as the professional musicians (Kaufman-Cohen 
& Ratzon, 2011) were significantly older than the stu-
dents in the present study (t = 12.44, p < .001). This 
observation raises some important questions regard-
ing the development and evolution of musculoskel-
etal disorders in musicians: First, when do they ap-
pear? More specifically, in what context do they tend 
to appear? Indeed, components of musical activity 
such as practice strategies and frequency of public 
appearances may be influenced by the environment 
(studies versus employment), and these may impact 
the onset and maintenance of pain. Second, further 
investigation is also needed to address the psycho-
logical mechanisms that may explain the chronicity 
of musculoskeletal pain.

In the current study, no difference was found be-
tween men and women, either when comparing the 
groups with and without pain, or when examining 
the severity of perceived pain. However, many other 
studies have shown an association between gender 
and pain in musicians, with females consistently be-
ing more affected than males (Davies & Mangion, 2002; 
Roach, Martinez, & Anderson, 1994; Zaza, 1992; Zaza & 
Farewell, 1997; Zetterberg, Backlund, Karlsson, & Wer-
ner, 1998). In fact, some authors have suggested that 
the female body may be more susceptible to developing 
pain, providing a gender-based physiological explana-
tion for pain (Roach et al., 1994). In the current study, 
there is no evidence that severity of pain is associated 

with a different gender-related physical condition, and 
our results show no gender differences concerning the 
presence or absence of a medical diagnosis.

The current study revealed that musicians expe-
riencing pain tend to experience lower occupational 
satisfaction than musicians who are free of pain. It 
remains to be determined whether this association 
holds for lower occupational satisfaction as an an-
tecedent or consequent to pain, or both. Musicians 
experiencing lower occupational satisfaction may 
develop attentional biases toward negative events, 
such as pain, within the occupational setting. Also, 
the occurrence of pain within the context of musi-
cal activity may trigger negative feelings toward the 
occupation, which may in turn be considered more 
generally dissatisfying. On the other hand, experi-
encing the occupational setting as pleasurable may 
diminish pain sensitivity. Indeed, research has found 
that high levels of pleasantness experienced within 
a situation can modulate pain reports (Rhudy, Bart-
ley, & Williams, 2010). Therefore, musicians who ex-
perience greater pleasure in being fully engrossed 
in music-making may be protected from developing 
pain. A possible topic for future research might be 
the impact of pleasantness or unpleasantness during 
the musical performance experience on the pain re-
ported by the musicians.

With regard to the severity of pain, pain-related 
and performance anxiety were found to affect musi-
cians’ reports. This means that, as a general tendency, 
the more anxious musicians were, the more severe was 
the pain they reported. As this is a correlational study, 
we still do not know the direction of effects. Further 
study is needed to address the question of which of the 
two conditions, pain or anxiety, comes first, impacting 
the second; this could be examined by using a longitu-
dinal design, a qualitative design, or both.

The fear-avoidance model states that there is al-
ways an initial trigger (pain occurrence) that leads 
to the development of catastrophic interpretations, 
resulting in anxiety toward pain (Vlaeyen & Linton, 

Table 3

Regression table: predictors of pain

Variable Severity of pain

B SE B β 95% CI

Constant 3.27 9.53 [–15.91, 22.45]

Pain-related anxiety .52** .15 .44 [0.22, 0.82]

Performance anxiety .32* .16 .25 [–0.01, 0.65]

R2 .31

F 10.38***

R2adj .28
Note. *p = .050, **p < .010, ***p < .001, CI – confidence interval
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2000). However, not every individual experiencing 
pain will develop anxiety. A recent publication shows 
that pain-related anxiety is associated with the char-
acter trait of harm avoidance – fatigability (Knaster, 
Estlander, Karlsson, Kaprio, & Kalso, 2012). Future 
investigation should continue in the same direction, 
attempting to define the characteristics of the indi-
vidual (personality traits, coping strategies, etc.) and 
the characteristics of the pain situation (traumatic 
pain, chronicity of pain, localisation of pain, etc.) that 
promote the development of pain-related anxiety.

In the present study, performance anxiety was 
within a  similar range for both groups (presence 
and absence of pain). However, performance anxiety 
seemed to be associated with greater severity of pain. 
It remains to be clarified whether severity of pain is 
a  precursor of greater performance anxiety, or the 
opposite, whether higher performance anxiety engen-
ders greater pain severity. Both hypotheses deserve to 
be tested. With respect to the first one, knowing the 
burden of pain in musicians, it is probable that pain 
exacerbates pre-existing anxiety. Indeed, pain impacts 
musicians’ lives on numerous levels: in a  study on 
symphony musicians, 40% of the musicians affected by 
pain had to stop playing at least once, and 37% had to 
significantly reduce the duration of their daily practice 
(Kaneko et al., 2005). From these data, we can specu-
late that pain, and its consequences for musical per-
formance, may contribute to intensifying performance 
anxiety. A second hypothesis that should be tested is 
that performance anxiety triggers pain. A study of pi-
anists revealed that performance anxiety is associated 
with increased muscular contractions (Yoshie, Kudo, 
Murakoshi, & Ohtsuki, 2009). It therefore seems rea-
sonable to believe that muscular tension associated 
with performance anxiety may aggravate pain prob-
lems. Regarding the impact of pain and performance 
anxiety on music students in particular, we must 
take into consideration the highly competitive world 
within which music majors evolve. Their professional 
careers are greatly dependent on how well they per-
form and progress during their musical studies. There-
fore, any threat to their performance, such as pain, 
may trigger anxiety, which may in turn heighten the 
pain. This circle may continue indefinitely, possibly 
leading to chronic pain and long-term performance 
anxiety issues. Our own research group is currently 
conducting a qualitative study of the relation between 
pain and anxiety in musicians (Lamontagne, Bélanger, 
Courchesne, & Gilbert, unpublished manuscript). Pre-
liminary analysis of the data collected through inter-
views with musicians shows that musicians have high 
perfectionist expectations of themselves, which are 
reinforced by the perceived performance demands of 
other elements within the musical sphere (other or-
chestra members, musical directors, the public, etc.). 
In turn, both the pursuit of perfection and the failure 
to achieve it seem to be related to self-esteem issues 

that may translate into performance anxiety. Other re-
searchers have explored individual characteristics that 
may explain the pursuit of excellence by musicians, 
and their results show perfectionism to be related to 
both motivation and distress (Stoeber & Eismann, 
2007). Further studies should include measures target-
ing both music students’ beliefs regarding their need 
for achievement, and the latter’s relation to environ-
mental pressures and ultimately to pain. It might also 
be helpful for additional investigation of correlates of 
pain in musicians to consider the relation between 
pain and distress.

In the current study, positive and negative af-
fect were not significantly related to the severity of 
pain. We believe that the absence of an association 
between affect and severity of pain could be attrib-
utable in part to the study’s relatively small sam-
ple size. A  recent publication by Crombez, Viane, 
Eccleston, Devulder and Goubert (2012) shows that 
together pain intensity, high negative affect, and 
low positive affect explain 32% of variance in fearful 
thinking. Further research should be done to investi-
gate the potential influence of positive and negative 
affect on pain with a larger sample of musicians.

In summary, the principal findings of the present 
study are that pain-related and performance anxiety 
explains an important part of the variance in pain 
severity and that the psychological model proposed 
to explain the severity of playing-related pain is gen-
der-neutral. Pain-related anxiety and performance 
anxiety each have a  distinct impact on the severi-
ty of pain reported: despite the anxiety common to 
both variables, it would seem that their effects do not 
overlap. Overall, holding beliefs that pain is harm-
ful, engaging in avoidant behaviors toward pain, 
feeling threatened by pain, and showing exacerbat-
ed responses to pain may all contribute to musicians 
experiencing greater severity of pain. This is consis-
tent with the fear-avoidance model of musculoskel-
etal pain (Vlaeyen & Linton, 2000). While the conse-
quences of pain experienced by musicians may not be 
life-threatening, they can be seriously career-threat-
ening (disability, sick leave, career interruptions and 
terminations, unemployment, etc.) (Zaza, Charles,  
& Muszynski, 1998). One might hypothesize that 
these consequences may be so disastrous to a musi-
cian’s life that pain is intensely feared; as a  result, 
musicians become hypervigilant of pain and engage 
in behavioral, emotional, cognitive and physiological 
responses to pain that result in increased pain and 
fear. It must also be noted that musicians may still 
have to perform despite their fear of pain, due to the 
underlying premise that the show must go on. This 
obligation to perform may therefore lead to perfor-
mance anxiety. It may be difficult for musicians to 
perform on stage, knowing they are not at their best. 
Future research with musicians might be conducted 
using diaries as a complement to other measures to 
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delineate the complex ways in which pain-related 
and performance anxiety may interact, and their re-
lation to pain.

Despite its strengths, this study also presents some 
weaknesses that limit the interpretation of results. 
First, this study had a cross-sectional design that did 
not allow for investigation of the precursors of pain. 
It is therefore impossible to state whether the psycho-
logical variables that predicted the presence or ab-
sence of pain or the severity of reported pain preced-
ed or followed the onset of pain. Second, the present 
study poses certain limits regarding statistical analy-
sis: due to the small sample size and the exploratory 
nature of the current investigation, we were unable to 
apply a Bonferroni correction to the tests that were 
performed. Next, the participation rate, although 
comparable to that of other studies with musicians 
(Wu, 2007), was relatively low. Participation biases 
may have occurred in both directions: some musi-
cians with musculoskeletal problems may have felt 
threatened by the prospect of taking part in a study 
on pain, as pain is often perceived as a  weakness 
in musicians (Zaza et al., 1998); or, on the contrary, 
musicians with pain may have been overrepresent-
ed in this sample, as their wish to understand pain 
may have motivated them to enter the study. Also, as 
both the primary outcome and all the psychosocial 
and psychological measures were self-reported, there 
may have been recall errors, as well as exaggeration 
or minimization of the elements reported. For exam-
ple, questions about performance anxiety may have 
been answered long after an actual performance. Per-
ceived anxiety may therefore have been reported at 
a lower level than that experienced during the actual 
performance. Moreover, the biological measure (med-
ical diagnosis) was also recalled by the musicians. In 
the future, it would be helpful to have physical exam-
inations and imaging as biological measures. Finally, 
the study was conducted with university music stu-
dents playing in a symphonic orchestra. This group’s 
experiences and attitudes toward pain and anxiety 
might not be representative of those of other groups 
of musicians (professionals or freelancers). However, 
since university music students are often already en-
gaged in their career, performing both as freelancers 
and professionals while pursuing their studies, this 
sample may be considered a fair estimate of other or-
chestra member populations.

Findings from the present study open the door to 
a discussion of prophylactic pain treatments focus-
ing on performance anxiety and pain-related anxi-
ety. Treatments that target the body, such as yoga, 
the Alexander technique, and intensive muscular 
training, have already been reviewed (Ackermann, 
Adams, & Marshall, 2002; Hollinghurst et al., 2008; 
Khalsa, Shorter, Cope, Wyshak, & Sklar, 2009). These 
approaches to pain have in common the idea that 
good posture and muscular support protect the body 

from pain when performing tasks that are physically 
demanding. Although some of these techniques also 
promote psychological well-being, the emphasis of 
these postural strategies is on developing awareness 
of physiological mechanisms.

A  complement to these techniques may lie in 
preventive treatments that encourage awareness of 
psychological characteristics, such as pain-related 
and performance anxiety, that seem to be related 
to problems of pain in musicians. Bailey, Carleton, 
Vlaeyen and Asmundson (2010) reviewed current 
cognitive-behavioural treatments for pain-related 
anxiety in chronic pain patients. The four protocols 
included in the review were graded in  vivo expo-
sure, graded activity, Acceptance and Commitment 
Therapy (ACT) and mixed cognitive-behavioural 
protocols (including psychoeducation and problem 
solving). The authors concluded that graded in vivo 
exposure and ACT result in the best outcomes for 
controlling pain-related anxiety. Recently, graded 
exposure in vivo treatment was used with a sample 
of eight patients with high pain-related fear, includ-
ing one musician (de Jong, Vlaeyen, van Eijsden, Loo,  
& Onghena, 2012). The treatment resulted in clinical-
ly meaningful changes in reducing pain-related fear 
and disability for the sample (de Jong et al., 2012). 
The experimental application of this type of treat-
ment with a  sample of musicians would constitute 
another avenue for future research.

A  number of attempts have been made to eval-
uate treatments for performance anxiety in musi-
cians (Clark & Agras, 1991; Kendrick, Craig, Lawson,  
& Davidson, 1982; Sweeney & Horan, 1982). Cogni-
tive-behavioral treatments have shown success in 
reducing anxiety in this population (Clark & Agras, 
1991; Kendrick et al., 1982). Cue-controlled relaxation 
and cognitive restructuring have also been associat-
ed with diminished anxiety in musicians (Sweeney  
& Horan, 1982). However, none of the treatments 
have been tested specifically on performance anxiety 
in relation to pain.

Based on the findings from the present study, 
pain-related anxiety and performance anxiety seem to 
make both common and distinct contributions to pain 
in musicians. It could therefore be of interest both to 
test the effect of existing treatments that target these 
psychological variables independently, and to elabo-
rate a new treatment program incorporating elements 
of in vivo exposure and targeting cognitive and affec-
tive components of performance and pain-related anx-
iety simultaneously. It would then be useful to inves-
tigate and compare the efficacy of such treatments in 
reducing playing-related pain in musicians.
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