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Abstract

Research has shown that music performance anxiety (mpa) is experienced by indivi-
duals of  all ages and skill levels. Due to the need for effective management of  perfor-
mance anxiety in musicians, researchers have begun to investigate the viability of  
mindfulness, which has been proven as an effective treatment in populations with 
generalized anxiety. This study assessed the effects of  a two-week mindfulness inter-
vention on musicians before and after a performance, using the State component of  
the State-Trait Anxiety Inventory (stai) and the Revised Kenny Music Performance 
Anxiety Inventory (kmpai-r). Results from this study suggest that mindfulness has a 
significantly positive effect on state anxiety in music performance, and that a two-week 
mindfulness training intervention model should be investigated further as a potential 
intervention to reduce mpa.
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Résumé

La recherche a montré que l’anxiété liée aux performances musicales (apm) est 
ressentie par des individus de tous les groupes d’âge et de tous les niveaux de compé-
tence. En raison de la nécessité d’une gestion efficace de l’anxiété de performance 
chez les musicien·ne·s, les chercheur·euse·s ont commencé à étudier la viabilité de 
la pleine conscience. Cette approche s’est avérée être un traitement efficace chez les 
populations souffrant d’anxiété généralisée. Notre étude a évalué les effets d’une 
intervention de pleine conscience de deux semaines sur des musicien·ne·s, avant et 
après une performance, en utilisant les mesures du State-Trait Anxiety Inventory 
(stai) et le Revised Kenny Music Performance Anxiety Inventory (kmpai-r). Les résul-
tats de cette étude suggèrent que la pleine conscience a un effet positif  significatif  sur 
l’anxiété de la performance musicale, et qu’un modèle d’intervention de formation 
à la pleine conscience de deux semaines devrait être étudié plus avant comme une 
intervention potentielle pour réduire l’amp.

Mots clés : anxiété ; musique ; performance ; pleine conscience ; questionnaire.
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introduction

Music performance anxiety (mpa) has been shown to impact adults, adolescents, 
and children alike, and Kenny has stated that “no category of  performer is exempt 
from the experiences of  mpa” (Kenny 2006, p. 56). Studies on musicians in professional 
orchestras have reported that most of  this population struggles with their anxiety 
levels while performing. Johannes Van Kemenade and colleagues (1995) found that 
59% of  orchestral musicians experienced performance anxiety to such an extent 
that it impacted their personal and/or professional functioning. Similarly, Ian James 
(1998) surveyed 56 different orchestras and found that 70% of  musicians experienced 
anxiety that interfered with their performance quality. The experience of  performance 
anxiety is abundant throughout the Western classical music community, with music 
teachers and students alike voicing the need for better education on mechanisms for 
inhibiting the severity and debilitating nature of  music performance anxiety (Fehm & 
Schmidt 2006; Sieger 2017). Furthermore, recent studies have suggested that age is a 
predictor for experiencing higher levels of  mpa, with young musicians being dispro-
portionately affected (Butković, Vukojević & Carević 2022). As outlined above, there 
is great need for effective management of  mpa in the music performance community, 
and particularly in young musicians.  

Research has demonstrated that mindfulness-based stress reduction (mbsr) can 
significantly reduce the symptoms of  anxiety and depression (Astin 1997; Vøllestad, 
Siversten & Nielsen 2011; Hoge et al. 2013; Lo, Ng, & Chan 2014). The reduction 
of  performance anxiety with the implementation of  mindfulness interventions has 
also been documented in sports psychology research (Dehghani et al. 2018; Corbally, 
Wilkinson & Fothergill 2020; Sparks et al. 2021). Thus, it has been suggested that 
mindfulness could be beneficial for musicians (Chang, Midlarsky & Lin 2003; 
Diaz 2018; Kaleńska-Rodzaj 2021).

Mindfulness practices have also been researched as a potential coping mechanism 
for the reported 69% of  university level music students experiencing performance 
anxiety (Khalsa & Cope 2006). This area of  study began in 2003 with Joanne Chang, 
Elizabeth Midlarsky, and Peter Lin’s seminal research on the impacts of  a meditation 
intervention on music students attending the Manhattan School of  Music and has 
now been further explored by researchers looking at mindfulness training workshops 
and yoga. In 2006, Sat Bir Khalsa and Stephen Cope’s study on the impacts of  yoga 
on mpa was published, becoming the first research article on the subject. In the work 
of  both Chang and Khalsa, self-report questionnaires are used to collect the data for 
each study. The impacts of  yoga on mpa have received the most research attention due 
to the interest of  Khalsa and colleagues, while the relationship between mindfulness 
training and mpa is far less researched.

Many studies have demonstrated that mindfulness training can have positive 
effects on individuals struggling with generalized anxiety, and success with the 
application of  mindfulness treatments on anxious musicians has also been observed 
(Chang, Midlarsky & Lin 2003; Lin et al. 2008; Vøllestad, Sivertsen & Nielsen 2011; 
Hoge et al. 2013; Lo, Ng & Chan 2014). Although there have been studies reporting 
positive effects of  mindfulness training on mpa (Chang, Midlarsky & Lin 2003; 
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Lin et al. 2008; Czajkowski & Greasley 2015; Czajkowski, Greasley & Allis 2022), 
the results of  Laura Clevenger’s 2015 study contradict the concept of  mindfulness 
mediating the symptoms of  mpa. Moreover, the validity of  certain results in this area 
of  research (Clevenger 2015; Czajkowski & Greasley 2015; Czajkowski, Greasley 
& Allis 2022) must be viewed critically, since the reliability of  self-report question-
naires to measure a participant’s level of  mindfulness has been questioned (Van 
Dam, Earleywine & Danoff-Burg 2009; Grossman & Van Dam 2011; Van Dam et 
al. 2012; Van Dam et al. 2014; Van Dam et al. 2018), and most intervention studies 
on mpa and mindfulness thus far have not employed control group study designs 
(Chang, Midlarsky & Lin 2003; Czajkowski & Greasley 2015; Czajkowski, Greasley 
& Allis 2022). It must therefore be concluded that additional experimentation on the 
effects of  mindfulness training on mpa should be undertaken to corroborate the effec-
tiveness of  this intervention.

The aim of  this study was to expand the literature on mindfulness interventions 
for mpa in the context of  young adult musicians with the addition of  employing a 
control group study design. Additionally, this study utilized a two-week mindfulness 
intervention to examine the effectiveness of  a condensed treatment period.

methodology

Participants

Participants in this study were experienced young adult musicians with completed 
or nearly completed undergraduate or graduate degrees in music, or a minimum of  
grade 7 from the Royal Conservatory of  Music. Participants were excluded from 
participating if  they had engaged in an established practice of  mindfulness activities 
and/or mindfulness training prior to the onset of  the study, or were being treated for 
a current psychological disorder. 

A power calculation was completed to determine the required sample size. 
Acknowledging that this would be a small-scale study we expected to detect a medium 
or large effect. Additionally, several other studies have found medium or large effects 
of  mindfulness interventions on anxiety levels (Chang, Midlarsky & Lin 2003; Hoge 
et al. 2013; Lo, Ng & Chan 2014; Vøllestad, Silvertsen & Nielsen 2011). For a 2-sided 
test, with a power of  0.80 and alpha of  0.05, a total of  16 participants are required 
for a large effect or 34 participants for a medium effect, thus we recruited 26 partici-
pants to be within that range. The first 13 participants who registered to be a part of  
this study were allocated to the experimental group, while the next 13 served as the 
control group. The experimental group consisted of  7 females and 6 males ranging 
from age 20 to 35 (mean age = 25.2 years). The control group had the same ratio of  
females to males with an age range of  18-28 (mean age = 23.1 years). Table 1 shows 
the breakdown of  instruments played by each group.
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Table 1: Number and percentage (in parenthesis) of  participants who play each given instrument.

Participants were recruited through convenience sampling by email invitation, and 
passive recruitment by wall mounted posters throughout the University of  Ottawa 
music building. Additionally, private music instructors were asked to distribute the 
study information to their students. This was a typical case sampling with the intention 
of  attracting a group that reflects the overall experience of  music performance anxiety 
in the young adult music performance sector of  Ottawa. This study was approved by 
the University of  Ottawa Research Ethics Board and individuals read the letter of  
information indicating what participation in the study entailed and signed a consent 
form prior to any research activities taking place. Once the consent form was signed 
participants were asked to fill out a demographic questionnaire. Information included 
age, gender, previous experience with mindfulness activities (yoga, meditation, 
mindfulness-based stress reduction), use of  alcohol and beta blockers, cardiovascular 
health, and pre-existing psychological conditions. Participants were then given a full 
overview of  the intervention structure, and how the data collection sessions would 
progress.

Data Collection. Questionnaires

Anxiety was measured directly before and after a staged performance (details below) 
using the State section of  the State-Trait Anxiety Inventory (stai) (Spielberger 1989) 
and the Revised Kenny Music Performance Anxiety (kmpai-r). These measures were 
chosen due to their ubiquity in the literature.

1. Spielberger State-Trait Anxiety Inventory

This questionnaire contains 20 questions in which participants use a four-point 
Likert scale to rate their response. Participants are asked to respond with how much 
each statement resonates with how they feel at this moment, and the option of  
responses range from “not at all” to “very much so.” Each question is phrased as 
a first-person statement and pertains to both anxiety positive and anxiety negative 
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states. For example, question two states “I feel secure,” and question four states “I 
feel strained.”

2. Revised Kenny Music Performance Anxiety Inventory (kmpai-r)

The kmpai-r is a 40-item questionnaire measuring mpa through 7 subsections: 
proximal somatic anxiety and worry about performance, worry/dread (negative 
cognitions) focused on self/other scrutiny, depression/hopelessness (psychological 
vulnerability), parental empathy, memory, generational transmission of  anxiety, 
anxious apprehension, and biological vulnerability. Items on the kmpai-r are phrased 
as first-person statements, and participants are asked to rate their level of  agreeance 
with each question on a scale of  0-6. A higher score on this measure indicates higher 
levels of  mpa.

Procedure

1. Testing Sessions

The study was performed with a longitudinal design, testing participants twice, 
using identical protocols for Time 1 and Time 2. Each participant was asked to arrive 
ten minutes prior to their scheduled appointment. They were asked to bring their 
instrument as they would be performing a piece in front of  a jury. They were each 
asked to prepare roughly 10 minutes of  repertoire that they had performed at least 
once previously. Upon arrival, participants were brought to a quiet and private space 
where they received an overview of  how the session would progress, then filled out the 
kmpai-r and state questions of  the stai (stai 1 and 3). After completing the question-
naires, the participant was given approximately 5-7 minutes to warm up on their 
instrument before being brought to a different room and performing 6-10 minutes of  
solo repertoire in front of  a mock jury panel of  two individuals. The role of  the jury 
was to invoke the experience of  a real audition/performance situation. Participants 
were told the jury was there to evaluate their performance. The room was temperature 
controlled, and had light cancelling curtains which controlled the potential effect of  
outdoor distractions or influences. Directly after the performance, the participant was 
guided back to the same private space in which they completed the state questions 
of  the stai a second time to quantify state anxiety following the performance (stai 2 
and 4). 

2. Mindfulness Intervention

The experimental group then underwent a two-week mindfulness training 
program, while the control group was not involved in any activity provided by the 
research team. Additionally, the control group was not permitted to participate in any 
mindfulness-type activities while they were a part of  the study including meditation, 
yoga, and mindfulness workshops or stress relief  courses. The program was comprised 
of  ten sessions over the course of  two weeks, and consisted of  meditation, breath 
awareness, body scanning, mindful walking, qigong, and discussion groups. During 
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the discussion, participants were encouraged to talk about their experience with the 
mindfulness training so far, their daily stresses, and their experience with mpa in the 
past. Often, the teacher would call upon each individual to share some aspect of  their 
experience so that each person was contributing to the discussion. 

The first week of  mindfulness training took place from Monday to Friday, with 
Saturday and Sunday serving as days off  from the practice. Another five mindfulness 
training sessions took place from Monday to Friday of  the second week, and the 
Time 2 data collection took place on the Saturday or Sunday directly after the 
conclusion of  mindfulness training. Each session ran from 8:30 to 9:30 a.m. and was 
conducted in a group format. A total of  ten mindfulness classes were offered over the 
course of  the two-week intervention. In attempt to control the amount of  exposure to 
mindfulness practice each participant was subject to during the experiment, partici-
pants were asked to come to a minimum of  six and a maximum of  nine sessions and 
to refrain throughout the duration of  the intervention from any practice of  additional 
mindfulness activities (meditation, yoga, mindfulness-based stress reduction, etc.) 
outside of  the formal sessions. 

The mindfulness classes were designed and taught by a registered speech language 
pathologist and facilitator in Mindfulness Based Cognitive Therapy (mbct) and 
Mindfulness Based Stressed Reduction (mbsr). 

At the end of  the two-week intervention period, all participants took part in Time 2 
data collection identical in structure to the Time 1 session. See Figure 1 below for 
further clarification of  the structure utilized for this study. 

Figure 1: Structure of  the experiment.
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Analysis. Questionnaires

Data analysis was performed using the Statistical Package for Social Sciences 
(spss), version 25. The data set was checked for outliers (a z-score of  more than 2.58 
was considered an outlier) and normality (using the Shapiro-Wilk test). No outliers 
were found, and the results were normally distributed. First, we examined stai results 
from directly before the performance at Time 1 and Time 2 to determine if  there was 
a change in anxiety levels in anticipation of  performing. We used a 2-way mixed 
model using time as the within-subjects factor, and experiment group as the between- 
subjects factor to determine if  the experiment group exhibited a greater change in 
stai scores from Time 1 to Time 2. Next, the same test process was used for the stai 
scores from directly after the performance. Finally, the same test process was used for 
the kmpai-r scores, although only one test was required because the kmpai-r question-
naire was only administered before the performance.

results

Pre-Performance stai

To investigate if  the change in pre-performance stai scores from Time 1 to Time 2 
was different for the experimental group versus the control group, a two-way mixed 
anova was used. See Figure 2 for the change in mean stai scores from Time 1 to 
Time 2, and Table 2 for the statistical results.

Figure 2: Change in pre-performance stai from Time 1 to Time 2 for experimental and control groups.
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Table 2: Results of  two-way mixed anova comparing the change in pre-performance stai scores between Time 1 
and Time 2.

In the pre-performance category, the experimental group stai scores reduced, 
while the stai scores of  the control group increased. This difference in the change 
in anxiety was statistically significant (p = 0.011). It was also found that there was a 
significant difference in the Time 1 anxiety levels between the two groups (p = 0.009). 
At post-intervention, the mean stai scores were the same (38.3 for both groups). 
The mean stai scores of  both groups changed from Time 1 to Time 2. The controls 
increased significantly (p = 0.040). The experimental group exhibited a reduction 
that was almost significant (p = 0.067), with a large effect size, using the partial η2 
benchmarks suggested by Cohen (Cohen 1988, p. 287).

Figure 3: Change in after-performance stai from Time 1 to Time 2 for experimental and control groups.

https://www.utstat.toronto.edu/~brunner/oldclass/378f16/readings/CohenPower.pdf
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Post-performance stai

A two-way mixed anova was also used to investigate if the change in post-performance 
stai scores from Time 1 to Time 2 was different for the experimental group verses 
the control group. See Figure 3 for the change in mean stai scores from Time 1 to 
Time 2, and Table 3 for the statistical results. 

Table 3: Results of  two-way mixed anova comparing the change in post-performance stai scores between Time 1 
and Time 2.

In the post-performance category the experimental group scores decreased while 
the control group scores increased. This difference in change of  anxiety was statisti-
cally significant (p = 0.002). Once again when the main effect of  group was analyzed, 
it was found that there was a significant difference between groups at Time 1 (p = 
0.015). It was also found that the two groups were not statistically different in the 
post-intervention condition (p = 0.451). Both groups mean stai scores changed from 
Time 1 to Time 2. The control group mean increased, but not significantly (p = 
0.602). The experimental group exhibited a significant reduction in anxiety from pre- 
to post-intervention (p = 0.001), with a large effect size.

kmpai

A two-way mixed anova was used to investigate if  the change in kmpai scores from 
Time 1 to Time 2 was different for the experimental group verses the control group. 
See Figure 4 for the change in mean kmpai scores from Time 1 to Time 2.

There was no statistically significant interaction between the experimental group 
and time on stai scores, F(1, 24) = 0.036, p = 0.850, partial η2 = 0.180 (i.e., the change 
in scores from Time 1 to Time 2 was not significantly different between groups). 
The main effect of  group showed that there was a statistically significant difference in 
kmpai scores between groups, F(1, 24) = 5.27, p = 0.002, partial η2 = 0.348. Similarly, 
the main effect of  time showed a statistically significant difference in scores at the 
different time points, F(1, 24) = 5.27, p = 0.031, partial η2 = 0.18. 
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Figure 4: Change in kmpai scores from Time 1 to Time 2 for experimental and control groups.

discussion

This exploratory study examined the impact of  a 2-week mindfulness training 
program on mpa in young adult musicians. The intent was to investigate the impact of  
this short intervention on state anxiety prior to and just after a musical performance. 
To interpret the results, pre- and post-performance testing will be considered 
separately. 

Pre-Performance stai Results (stai 1 and 3)

Results from the pre-performance category indicated that the experimental group 
experienced an almost-significant reduction in anxiety from Time 1 to Time 2, 
while the control group experienced a significant increase in anxiety from pre-in-
tervention to post-intervention. However, the results also indicated that the groups 
experienced significantly different levels of  anxiety during the Time 1 data collection, 
indicating that these groups may be demographically different. This difference 
in Time 1 anxiety levels could be attributed to the method used to recruit partici-
pants. For this study participants were recruited for the experimental group first 
using advertising that emphasized the opportunity to experience mindfulness classes 
that may aid in anxiety reduction. The control group was then recruited over the 
course of  a few months following the mindfulness classes. Since the mindfulness 
classes could no longer be offered, the study was no longer being advertised with 
the offer of  mindfulness training as a central benefit. This method of  recruiting was 
chosen due to the time restrictions imposed by booking the mindfulness practitioner, 
and therefore, to maximize group size all participants recruited were allocated to 
the mindfulness group. It can therefore be surmised that anxious individuals with 
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a vested interest in mindfulness as a coping tool were allocated to the experimental 
group, while less anxious individuals that did not have this interest were allocated to 
the control group. If  the results are considered from this perspective, the anxiety level 
of  the highly-anxious experimental group reduced to the level of  the mildly-anxious 
control group between Time 1 and Time 2. The results can be interpreted to indicate 
that mindfulness engendered a reduction of  anxiety in the experimental group prior 
to performance. One of  the central elements of  mindfulness training is to increase 
focus on the present moment. It may be that the mindfulness sessions enhanced the 
participants’ ability to stay present, thus limiting preoccupation with the past and 
future, resulting in decreases in anticipatory performance anxiety. Additionally, the 
mindfulness training may have prevented the experimental group from exhibiting an 
increase in anxiety similar to that of  the control group, whose anxiety rose a statisti-
cally significant amount between Time 1 and Time 2.

Post-performance stai Results (stai 2 and 4)

Results from the post-performance category indicated that the experimental group 
experienced a significant decrease in anxiety from Time 1 to Time 2, while the control 
group experienced a non-significant increase in anxiety from Time 1 to Time 2. Once 
again, results indicated that the experimental group and control group exhibited 
significantly different levels of  anxiety in the pre-intervention session. A similar inter-
pretation can be made regarding demographic differences between groups as was 
proposed in the previous section: considering the recruitment process, we may be 
observing the high-anxiety experimental group decreasing significantly to meet the 
levels of  a low-anxiety control. Nevertheless, the results can be interpreted to indicate 
that the mindfulness training led to a significant decrease of  anxiety in the experi-
mental group after performance. Often after a performance, musicians experience 
ruminations and self-critical thoughts about their performance. Perhaps mindfulness 
reduced this self-deprecation, allowing the musicians to move on non-judgmentally.

kmpai-r Results

Both groups exhibited a significant decrease in score on this measurement 
between Time 1 and Time 2, however, these results may not be considered reliable. 
The kmpai-r measures well-established feelings that have been generated over a long 
duration, for example: “as a child I often felt sad”, “one or both of  my parents were 
overly anxious,” etc. These factors would not be expected to change much, if  at all, 
over a two-week intervention period. This measure would have been better suited 
as an intake questionnaire to ensure that participants were within a certain range of  
anxiousness, as opposed to a comparison between Time 1 and Time 2.

General Discussion

The results from this study suggest that participating in a mindfulness training 
intervention resulted in a significant reduction in anxiety prior to and following 
a performance. This result is in line with previous research demonstrating that 
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mindfulness training can reduce anxiety in clinical populations with generalized 
anxiety symptoms. A limited number of  studies have been conducted pertaining 
to the relationship between mindfulness and the experience of  mpa, but this study 
provides compelling evidence for further research into this field of  inquiry. 

An important contribution of  the current study is the validation of  a two-week 
mindfulness training intervention. Previous studies in this field have utilized an 
eight-week model in which participants underwent one mindfulness session per 
week (Hoge et al. 2013; Lo, Ng & Chan 2014; Vøllestad, Silvertsen & Nielsen 2011; 
Czajkowski & Greasley 2015; Czajkowski, Greasley & Allis 2022), whereas the 
current study used a condensed two-week model with six to nine sessions. Despite 
the difference of  intervention length, this study succeeded in producing results similar 
to the aforementioned studies, while providing results that substantiate the two-week 
model as a viable option for future mindfulness intervention research. The use of  
the two-week mindfulness training model could be beneficial in designing research 
with demographic populations for which prolonged participation is not possible, and 
therefore replication of  this intervention is recommended with a larger sample size 
and randomized control.

Limitations

Although the results of  this preliminary study indicate the viability of  future 
research, some limitations should be addressed. The primary limitation of  this study 
was sample size. Further research with a larger sample size is recommended to 
support the results produced in this article. Additionally, this study did not employ a 
randomized control trial design and could have benefited from a more homogenous 
sampling between control and experimental groups. Future research in this area 
should undertake randomized control trial testing to ensure similar levels of  baseline 
mpa in both the control and experimental groups.

conclusion

Music performance anxiety impacts the lives of  many musicians who could 
benefit from constructive coping mechanisms to minimize the intensity of  their 
symptoms. This study examined the effect of  a mindfulness training intervention on 
young musicians, and results indicated that the training can significantly decrease 
self-reported mpa both before and after a performance. Further research would have 
to be pursued to identify if  this was a clinically significant effect. Additionally, results 
of  this study indicated that a condensed two-week mindfulness training intervention 
model can engender anxiety reductions previously observed using an eight-week 
model.
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