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ABSTRACT 
 
Music performance anxiety, or MPA, is a condition experienced by many musicians in performance where performers 
are self-critical while performing music. Although previous research has established the need for a high level of spec-
ificity in researching this topic due to the wide range of factors that impact this condition, few studies have attempted 
this high level of specificity by combining the study of MPA with two factors: gender and instrument. Thus, this study 
sought to investigate how gender affected MPA in one instrumentalist group, pianists, paving the way for more effec-
tive solutions for MPA targeting the unique traits of the group investigated. A survey was conducted with a variety of 
participants across the United States in which varying number scales were utilized across four survey sections; these 
sections addressed a various number of common MPA symptoms, including both those concerning the physiological 
aspects of anxiety and the psychological. Findings revealed that the relationship between gender and MPA was sig-
nificant in pianists across all aspects of anxiety, as females tended to have more anxiety symptoms overall. However, 
this relationship’s characteristics were only unique to pianists in the physiological aspect of MPA, as contrary to 
previous studies nonspecific to this instrumentalist group, female pianists were more likely to experience physiological 
symptoms of MPA. While results yielded about the psychological aspect of anxiety did show significance in the impact 
of gender, this relationship was similar to those found in other MPA studies nonspecific to pianists. 
 
Literature Review 
 
Music performance anxiety (MPA) is anxiety felt during music performance, where musicians are highly self-critical. 
This can come in the form of a variety of symptoms ranging from physiological factors to psychological. Commonly 
referred to as “stage fright,” this anxiety for public performances has long been a prominent obstacle in the world of 
music, and will be the focus of inquiry for this paper. Due to the clear variance in symptoms of MPA between different 
musician groups, it is imperative that MPA treatment is optimized to target varying symptoms in order to best alleviate 
anxiety. Thus, this necessitates the detailed research of different musician groups and their experiences of MPA in 
order to further the optimization of treatments for traits unique to each group. Many previous studies in this field 
support the need for this additional research. 
 
Potential Solutions for MPA 
 
Firstly, a great number of studies show the potential for effective treatments for MPA. Researcher Emily Logan of the 
University of British Columbia conducted a study in which the effectiveness of a multi-modal intervention, a solution 
where multiple types of therapy were combined, led by a trained psychotherapist was tested. The 2022 study found 
that a “blended intervention program lowered participants ’MPA scores” (Logan, 2022). Logan concluded that a multi-
modal intervention, a form of anxiety treatment that combines multiple types of therapy, is key to alleivating MPA, 
especially in collegiate settings. Likewise, Erin MacAfee and Gilles Comeau of the University of Ottawa found in 
their study that self-modeling interventions, where patients receive therapy by watching their successes, can also be 
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effective in decreasing MPA in college students. Both Macafee and Gilles’s study and Logan’s study concluded that 
there are various forms of interventions which could serve as strong solutions to performance anxiety, especially in a 
collegiate setting. 
 
Factors Affecting MPA 
 
However, there is evidence to suggest that the effectiveness of such solutions to MPA can vary among populations of 
musicians due to differences in MPA symptoms. In this regard, many prior studies have focused on such differences 
in age groups. A study by researchers Dianna T. Kenny and Margarat S. Osborne of the University of Sydney, for 
example, suggested that children experience MPA differently from adults because they have different “innate temper-
ament; trait anxiety; increasing cognitive capacity, self-reflective function and capacity for perspective taking” (Kenny 
and Osborne, 2006). The conclusions of this study revealed that there are characteristics in young children that could 
decrease MPA. Similarly, other studies have focused on the differences in the way various genders are affected by 
MPA. Erinë Sokoli,  researcher at the Department of Occupational and Environmental Health at the University of 
Lausanne, and her colleagues found that “compared to male students, female students reported significantly more 
anxious feelings” (Sokoli, 2022). The study concluded that female musicians are more likely to experience strong 
MPA. While the Kenny-Osborne and Sokoli studies focus on different factors that affect MPA (age and gender), both 
their findings support the conclusion that MPA varies significantly between different groups and therefore requires 
more specific research to support the development of more targeted solutions. 

In addition, there is evidence to show that the instrument a musician plays can impact MPA. For example, 
the Sokoli study also elaborated that “Singers reported less anxious feelings and catastrophizing than instrumentalists” 
(Sokoli, 2022). Such evidence suggests that an instrument can change perceptions of MPA. An additional study con-
ducted by Dorina Iusca at the University of Arts and Ion Dafinoiu at the University of Iasi, however, found that 
“[singers and string players] reported significant higher anxiety scores than pianists or woodwind / brass players” 
(Iusca and Dafinoiu, 2011). Though Iusca and Dafinouiu’s and Sokol’s studies contradict each other over the level of 
anxiety singers feel, both emphasize the importance of evaluating different populations of musicians separately to 
identify the best solutions for MPA for each group of musicians, as it is clear instruments, in addition to age and 
gender, greatly affect this condition. 

In summary, these studies beg the question of whether pre-existing solutions for MPA truly apply to much 
of the musician population. From factors such as age, gender, and instrument, it is evident that there are a great number 
of variables affecting every musician’s MPA. Therefore, it is clear that individual populations of musicians should be 
evaluated separately to determine the ideal solutions for their MPA.  
 
Gap in Research 
 
In this regard, although it is evident that many studies have compared the differences in MPA between either different 
genders or different instruments, there has been a lack of research concerning the combination of both factors. Spe-
cifically, a major knowledge gap exists in differences in MPA between genders for pianists. For instance, one study 
conducted by Diana Kenny of the University of Sydney found “Female musicians reported significantly more…music 
performance anxiety…than male musicians” (Kenny, 2012). However, this study did not specify how its results varied 
between musicians in different sections of the orchestra; it generalized its findings to all of the musicians in the or-
chestra pit it took a sample from. A similar example, the aforementioned Iusca-Dafinouiu study, saw that “There were 
differences among instrument categories regarding anxiety” (Iusca and Dafinouiu, 2011). The researchers also found 
that “Female performers showed higher anxiety scores than male performers” (Iusca and Dafinouiu, 2011). However, 
this study, similar to the 2012 Kenny study, did not elaborate or display data on the differences between genders in 
specific instruments. Likewise, a study by Jordan M. Edmonson of the University of North Texas also lacks this 
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specificity. Edmonson’s study also noted that “females tend to self-report higher levels of anxiety” (Edmonson, 2012), 
but did not go into detail about this idea within individual instrumental categories. As the mentioned studies all focused 
on gender and instruments as separate entities, it is clear more specific research is needed on the combination of these 
factors. Thus, this paper will attempt to fill this knowledge gap by combining the factors of instrument and gender; 
this approach examines the impact of gender differences on MPA with the influence of one instrumental group–pia-
nists. By filling in this gap, this study aims to provide more specific research for MPA that can serve as a reference 
for further inquiry into possible solutions, which can greatly benefit from the specificity of such research. Thus, the 
research question of this study was: To what extent and how does gender affect music performance anxiety in pianists? 
In this research, the differences between the symptoms that pianists of different genders experience while performing 
were the first main point of evaluation. An additional objective of study was the variations between the relationships 
found in gender and MPA in pianists and similar gender-MPA relationships in the body of musicians.  
 
Method 
 
In designing this study, it was evident that the research had to ideally capture the feelings of the subjects during piano 
performance. Thus, a survey was chosen as the preferred method due to its ability to collect data directly from partic-
ipants with a large enough sample size to draw conclusions about overall trends (this was in contrast to other methods 
such as an interview, which would have collected similar personalized data about anxiety but which would not have 
yielded an appropriate sample size for the purpose of this study). In addition, this method’s high prevalence in previous 
studies in the field revealed its effectiveness in measuring anxiety; these previous studies include the aforementioned 
2012 Kenny study, which surveyed musicians in an orchestra about their performance anxiety. As such studies found 
significance in their conclusions about MPA, it was clear that a survey was an effective tool to measure this condition. 
 
Subjects and Delimitations 
 
In this study’s survey, a sample of pianists was asked about symptoms of MPA they experienced during performance 
(for a full copy of the survey questions, see appendix). Because external factors such as maturity and proficiency at 
the piano were not central to the study’s topic, participation was not limited by age nor by the level of skill at the 
piano. However, delimitations included that participants were required to have played the piano in a public perfor-
mance setting within the past year (this rule was set in order to reduce the chance of retrospectivity affecting the results 
of the survey). Overall, however, the survey had few requirements for participation, so in order to address ethical 
considerations, participants under the age of 18 were required to obtain parental consent prior to their completion of 
the survey. In addition, the identities of survey respondents were not recorded, making the process of this research 
anonymous. 
 
Survey Components 
 
Questions in the survey, conducted over Google Forms, mainly focused on various symptoms of performance anxiety. 
The extent to which each pianist felt certain MPA symptoms was measured, which yielded data that was important in 
identifying various aspects of anxiety, such as the main part of the body each gender felt symptoms in, or the preva-
lence of more physical or psychological symptoms in a certain gender; this addressed the many aspects of anxiety 
implied in the original research inquiry. In addition, the number scale used allowed for a qualification of the pianists ’
symptoms, which sufficiently captured the complex reactions of the human body to anxiety by creating more range in 
responses rather than extremities in the data resulting from more absolute answers. By presenting quantitative data 
through this numbering scale, the survey also allowed for comparison of the mean responses of each gender and 
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statistical analysis of any possibly significant differences in the average frequency of each MPA symptom between 
genders. 

The questions in the survey were divided into four sections, with each intended to fulfill a specific purpose. 
Section I included basic questions about the participant’s gender, their age, their average practicing time for the piano, 
their proficiency level at the piano, and their frequency of music performance on the piano. The purpose of this section 
was to identify how gender may have affected how each participant experienced MPA and to ensure a balanced, 
representative sample. 

Section II involved questions that were designed as a self-assessment of each participant. This component 
asked about factors such as self-perceived anxiety and the areas of the body each subject felt they had experienced the 
most MPA symptoms in. Participants were asked to answer each question about their extent of overall anxiety and 
MPA symptoms in each part of their bodies on a scale of one to ten, with one being to virtually no extent and ten being 
to a great extent. The goal of this section was to gather data on whether the biological factors of different genders of 
pianists would affect how their body parts function under anxiety. By focusing on the concentration of symptoms in 
certain areas of the body, section II aimed to draw patterns between the more physical differences between genders 
for MPA.  

The third section of questions in the survey was structured similarly to section II. It also involved questions 
requiring self-assessment of anxiety, but it focused on specific symptoms that were not concentrated in any part of the 
body in particular. These included factors such as rapid heartbeat, dizziness, trembling, and an extreme change in body 
temperature. These factors were selected because they were identified to be some of the most common, universal 
symptoms felt by musicians while performing; they were also some of the most frequently researched factors as seen 
in previous studies in the field. Participants rated their frequency of experience of these factors on a scale of one to 
ten, with one representing that they had almost never felt these factors and ten representing that they always felt these 
factors in performance. The goal of these questions was to identify whether different sexes had different frequencies 
of each symptom.  

Finally, section IV of the survey was based off of the Competitive State Anxiety Inventory, or CSAI-2. Alt-
hough traditionally the CSAI-2 is used to measure anxiety in athletic performance, recent studies have shown the same 
type of measurements apply to musicians, such as in the aforementioned Iusca and Dafinouiu study, which used the 
CSAI-2 to measure the differences in performance anxiety between different instruments. To emulate the CSAI-2, 
participants were asked to answer the questions in section IV as fast as possible, due to the CSAI-2 being most effec-
tive when answered on instinct. Topics of the questions included the thoughts of the pianists while performing and 
their confidence levels. Participants were given statements about these topics. They were asked to identify the extent 
to which they agreed with the statements given by rating them on a scale of one to four, with one being that they did 
not relate to the statement at all and four being that they strongly agreed with the content of the statement. The purpose 
of section IV was to focus on the differences in more psychological effects of performance anxiety, as the previous 
sections were mainly centered around physiological factors.  

Overall, the questions in the survey were designed to account for both physical and psychological differences 
in the symptoms of MPA different genders of pianists felt in order to capture a full picture of anxiety. However, some 
anticipated limitations of the survey method included bias, as a completely random sample of pianists was simply not 
achievable within the time frame and with existing resources. In addition, as the survey consisted of questions about 
feelings and emotions, it was quite possible that some participants felt pressured to answer a certain way, creating 
response bias, though this possibility was minimized through neutral wording of questions and confidentiality of an-
swers, which also eased any ethical concerns. Due to the sample’s limited size and scope, it was also anticipated that 
the data generated might not be completely representative of the population of pianists. In general, however, the survey 
allowed for general conclusions to be drawn about the general trend of MPA in different genders, as most biases such 
as response bias would have affected participants of both genders equally, thus making these factors unlikely to skew 
survey data significantly. Therefore, the survey met the objective of this study by allowing for the investigation of 
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variations in MPA symptoms of different genders through quantitative data that appropriately captured the complex-
ities of the experiences of each gender.  
 

Results 
 
The study was conducted with participants from a wide range of ages and proficiency levels at the piano across the 
United States, over a time period of approximately 2 months. The 105 survey respondents were 49.4% female, 45.6% 
male, and 5.1% non-binary. Ages ranged from 11 to 65, with a majority of participants falling between the ages of 16 
and 17, with 29.1% and 24.1% respectively. 5.1% of participants were self-assessed as beginner, 35.4% as moderately 
skilled, 53.2% as advanced, and 6.3% as professional. Participants also reported a variety of practice times and fre-
quencies of performance. An adequate amount of data was collected to draw conclusions for male and female pianists, 
but a sufficient number of responses was not received from the non-binary category to present reliable data on a third 
gender.  
 
Physiological Results 
 
The second section of the survey yielded indications of many physiological trends; some data showed significance 
after appropriate statistical tests were conducted (see Figure 1).  
 
Table 1. Table showing various physiological MPA symptoms and concentration areas of MPA symptoms, the mean 
intensity of these symptoms for males and females (on a scale of 1 to 10), and the p-value for the hypothesis that the 
female mean is higher than the male mean (in other words, females had higher levels of anxiety) 

Physiological Symptoms of 
MPA Male mean response Female mean response 

T-test p-value for 
hypothesis that the female 

mean is higher than the 
male mean 

Nausea/Dizziness 1.667 3.096 3.655 x 10-4 

Shaking/Trembling 4.1875 5.481 0.0173 
Reduction in body 

temperature 2.771 3.788 0.0344 

Rapid heartbeat 5.896 7.288 0.006 
Symptoms concentrated in 

the lungs/chest 2.375 3.173 0.0485 

Symptoms concentrated in 
the hands/arms 5.771 6.827 0.048 

Symptoms concentrated in 
the legs/feet 3.146 4.481 0.009 

 
Overall, when asked to rate their frequencies of MPA symptoms from 1 to 10, females had a significantly 

higher rating. Other notable averages included a higher self-reported anxiety and self-reported audience-perceived 
anxiety in females. In addition, statistical analyses found significance in the hypothesis that female pianists tended to 
experience higher average rates of MPA symptoms across all parts of the body when a p-value of less than 0.05 in a 
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two-sample t-test was considered significant. This included symptoms concentrated in the lungs or chest, the hands or 
arms, and the legs or feet. 

The third part of the survey also showed that females had higher average frequencies of all symptoms (see 
Table 1). When a two sample t-test was conducted on the means for males and females for low body temperature, the 
corresponding p-value was found to be 0.0344 for the hypothesis that females had significantly lower body tempera-
tures, which indicated that females were much more likely to have a drop in body temperature during performances 
due to anxiety (according to a significant p-value of 0.05). This comes in line with the common conception that females 
have a naturally lower body temperature; however, the data did not conclude a significant difference in whether a 
certain gender was more likely to experience sweating, although males are known to have higher body temperature. 
In addition, nausea and dizziness were also significantly more common in females, with an extremely low p-value of 
3.655 x 10-4 for the hypothesis that females had more nausea and dizziness during performance (which met the thresh-
old of a p-value of less than 0.01, indicating scientific significance).  
 
Psychological Results 
 
The fourth section of the survey, which included the CSAI-2 based questions, showed that the averages females rated 
their frequencies towards certain psychological factors were, as in previous sections, higher than male averages (see 
Table 2).  
 
Table 2. Tables showing various psychological MPA symptoms, the mean intensity of these symptoms for males and 
females (on a scale of 1 to 4 and using the CSAI-2), and the p-value for the hypothesis that the female mean is higher 
than the male mean (or, in the case of the last symptom, the hypothesis that the male mean is higher than the female 
mean) 

Psychological Symptoms 
of MPA Male mean response Female mean response 

T-test p-value for 
hypothesis that the female 

mean is higher than the 
male mean 

Negative thoughts 1.854 2.423 0.001 

Frequent doubt of oneself 2.146 2.731 0.0014 
Anticipating one’s 

mistakes during 
performance 

2.646 3.192 0.00446 

Psychological Symptoms 
of MPA Male mean response Female mean response 

T-test p-value for 
hypothesis that the male 
mean is higher than the 

female mean 
Improved 

performance/focus 1.979 1.692 0.0576 

 
Specifically, females reported significantly lower average confidence levels during performance when the 

threshold of significance used was a p-value less than 0.01. A two-sample t-test conducted with the female average 
for the symptom of frequent self-doubt in performance compared to the average given by males yielded a p-value of 
0.0014, signaling great significance in the hypothesis that females doubted themselves more while performing. An-
other factor females had a higher average frequency for was the factor of negative thoughts during music performance 
anxiety. A t-test comparing the average for this factor between the two genders revealed a p-value of 0.001 for the 
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hypothesis that females had more negative thoughts while on stage. Lastly, females were more likely to anticipate 
their own mistakes in performance, which was supported by a t-test comparing the two genders that yielded a p value 
of 0.004. Another difference in MPA between the genders revealed by this section of the survey was the idea that the 
symptoms often accompanying performance anxiety may be beneficial to one gender, as when participants were asked 
how strongly they felt performance anxiety made their playing better, out of the individuals who indicated they felt 
very strongly about this statement, 83.333% were males. One factor, however, that did not appear to be affected by 
different genders was that of audience size or audience members (see Table 3).  
 
Table 3. Table showing statements concerning audience-related factors and practice time prior to performance and 
the mean intensity of the symptoms described in these statements for males and females (on a scale of 1 to 4 using the 
CSAI-2), with the p-value for the hypothesis that the female mean is different from the male mean 

Audience-related or 
practice-related factors 

affecting MPA 
Male mean response Female mean response 

T-test p-value for 
hypothesis that the female 
mean is different from the 

male mean 
Practicing more has 
reduced my music 

performance anxiety. 
2.771 2.904 0.526 

In the past, I have felt less 
anxious performing if the 

audience is a smaller group 
of people. 

2.458 2.577 0.627 

In the past, I have felt less 
anxious if the audience 

includes many people I am 
familiar with. 

2.458 2.5 0.863 

 

Discussion 
 
In general, survey data showed that gender did affect music performance anxiety in pianists to a great extent; the data 
also showed that some aspects of this gender-MPA relationship were unique to pianists and different from gender-
MPA relationships found when looking at musicians as a whole.  Over most categories, females tended to respond 
with a higher average number, signaling that female pianists typically feel more anxiety symptoms during perfor-
mance. This supports existing research in the aforementioned Sokoli, Iusca-Dafinouiu, and Edmonson studies, which 
also found that females tended to feel significantly more anxious in performance. In addition, this study revealed that 
some generalizations of the traits of MPA in pianists made by previous studies applied differently between various 
genders of pianists. For instance, while previous studies in the field, such as the Sokoli study, have shown an increased 
probability of pianists overall experiencing more anxiety symptoms in the arms and hands, the results of this survey 
showed that this trait is more likely to occur in females, as female pianists tended to have higher levels of anxiety 
across all parts of the body. 
 
Unique Physiological Trends 
 
When participants were asked about their symptoms of music performance anxiety, some data found in this study 
contradicted previous research nonspecific to pianists, implying a possible correlation between MPA and gender in 
pianists that may be different from the pre-established correlation between MPA and gender in the general population 
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of musicians. For example, while it has been established that females tend to have more self-reported anxiety in gen-
eral, males have been found in past studies to have more physiological responses to anxiety during performance than 
females (Edmonson, 2012). Contrary to this notion, this study’s results showed a higher rate of physiological responses 
to anxiety in females. Among these results were the findings that females were significantly more likely to experience 
nausea, dizziness, shaking, a rapid heartbeat, a reduction in body temperature, and trembling, all of which are central 
physical symptoms of MPA. These results show that the trends between gender and physiological MPA in pianists 
differ from more general trends about gender and MPA. 
 
Conclusions Concerning Psychological Aspects of MPA 
 
On the psychological aspects of MPA, however, the survey showed few notable differences from previous studies 
conducted; that is, results showed the relationship between psychological symptoms of MPA and gender in pianists 
was no different from the relationship between psychological symptoms of MPA and musicians as a general popula-
tion. Across most categories of psychological symptoms of MPA, females appeared to have lower confidence levels, 
as they were more likely to anticipate their mistakes, face doubt, and have negative thoughts during performance. This 
supports previous studies, such as the aforementioned Sokoli study, which have shown that females tend to feel more 
distressed during performance than males, likely due to the natural tendency of women to underestimate their abilities, 
as opposed to the common trait in males to take risks, which results in overestimation of abilities.  

In addition, one notable trend found was that when asked to rate the extent to which the symptoms in music 
performance anxiety had helped them in performance, most participants who answered that MPA strongly improved 
their performances were male. While it is possible that this trend occurred due to the natural tendency of males to 
report lower anxiety levels, other psychological characteristics may have been responsible for the difference in this 
category. However, more research is needed to establish the nature of the link between males and using MPA to an 
advantage, as it is unclear in this study the true strength of the correlation of this relationship. 
 
Overall Findings 
 
In summary, this study found that gender affects MPA in pianists to a great extent both in physiological and psycho-
logical factors of anxiety, as females were significantly more likely to have greater symptoms of anxiety across all 
categories of symptoms, including in all parts of the body and in other symptoms such as a rapid heartbeat or negative 
thoughts. In addition, the study found connections between gender and physiological aspects of MPA that were unique 
to pianists because females had higher rates of physiological MPA symptoms (which was a male characteristic in 
previous studies which analyzed musicians as a whole), such as higher rates of nausea, dizziness, shaking, trembling, 
drop in body temperature, and a rapid heartbeat. However, the connection between psychological symptoms of MPA 
and gender in pianists was revealed to be similar to relationships between psychological performance anxiety and 
gender in musicians investigated in previous studies that were nonspecific to pianists. In this regard, the data showed, 
as expected, that females tended to have more psychologically detrimental conditions, such as more negative thoughts, 
more self-doubt, and more anticipation of mistakes. 
 
Filling in the Gap 
 
In addition, the conclusions from this study addressed a major gap in previous research done in the field. Although 
many past studies have investigated either the effects of gender on MPA or the effects of instrument on MPA, few 
have attempted a higher level of specificity by combining both factors and focusing on the impacts of gender on MPA 
in one instrument. This study, however, chose to fill this gap by researching the impact of gender on MPA in pianists. 
Because the study found characteristics of the gender-MPA relationship that were unique to pianists, its results filled 
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the knowledge gap in the field by achieving greater specificity in MPA research. In addition, in presenting information 
about gender trends in pianists not seen in previous studies, which lacked such a high level of specificity, the study’s 
results emphasize the importance of this new level of specific investigation; if the analysis of the gender-MPA rela-
tionship in this paper had not been limited to pianists, trends found in the study that were exclusive to pianists would 
not have been evident. 
 

Implications, Limitations, and Opportunities for Future Research 
 
Implications 
 
Implications of this study involve optimizing solutions for MPA. The results of this survey show that the relationship 
between gender and MPA in pianists is different from the relationship between gender and MPA in other instruments, 
especially in terms of the physiological effects of performance anxiety. Thus, possible solutions for MPA can be 
optimized to account for these differences. Since the study concluded that certain trends in gender and physiological 
effects of MPA are unique to pianists, for example, solutions must address these specific traits. In addition, another 
important implication is the benefits the results may bring to music educators. With the trends found through this 
study, teachers can tailor teaching methods by gender to help both their male and female students overcome anxiety 
in performance. This could also positively impact on a wide scope of pianists. 
 
Limitations 
 
However, this study contains a few limitations, including a limited sample size, which was no doubt small compared 
to the wide number of pianists affected by music performance anxiety. Thus, there may have been underlying factors 
preventing the data from being truly representative of all pianists. In addition, although the survey placed few re-
strictions on its participants, respondents were exclusive to the United States. This lack of diversity in nationality may 
have caused flaws in the conclusions of the study due to differences in perspective of pianists across the world. In 
addition to this, because of the quantitative nature of the survey, there were no open-ended questions for the partici-
pants to voice their experiences of MPA outside of the symptoms they were asked about. Thus, the conclusions made 
in this study might not have considered the full scope of MPA symptoms, and thus may not have accurately depicted 
MPA trends in all pianists. 

Secondly, some participants may have mis-reported their anxiety levels during performance, as they were 
simply asked to recall their most recent performance. It is certainly possible that some of those surveyed had not 
performed on the piano in a substantial period of time, as participants were only required to have performed in public 
within the year prior to which they took the survey. Thus, these participants may not have remembered their latest 
piano performance clearly, causing their data to possibly be flawed. This is due to the factor of retrospectivity, which 
may have caused some of the participants to have distorted recollections of their experiences of anxiety. However, 
this factor was not anticipated to highly skew the results of the research, as retrospectivity as a factor would have 
affected both genders, so it likely would not have hindered any conclusions drawn about gender and MPA. 

Finally, a third limitation of this research is that it depended heavily on self-reported anxiety factors. Thus, 
it is possible that responses to the survey conducted were not entirely accurate to each participant’s experiences with 
MPA, therefore limiting the conclusions made; since data was based entirely on respondents ’perceptions of their own 
anxiety and not from concrete tests on MPA symptoms done with appropriate tools, there may have been adverse 
impacts on the conclusions made. In addition, previously anticipated limitations with the survey method, such as 
response bias, may have impacted survey responses by pressuring respondents to answer a certain way (although, as 
previously mentioned, measures were taken to reduce this), which reveals another limitation in the use of self-reported 
data to draw conclusions.  
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Future Research 
 
Opportunities for future research could include deeper investigation into the solutions for the trends found in this 
study. More specifically, it is evident that solutions for MPA in pianists must address the physiological differences 
between male and female pianists in performance, as shown in the data in this survey. Thus, future studies could 
involve testing various solutions made for pianists that address the unique patterns of MPA and gender found in this 
study. In addition, the differences between MPA in various ages of pianists could also be investigated on top of gender 
factors. This could help to identify even more trends within groups of pianists that could further improve any possible 
solutions found, as solutions for MPA greatly benefit from specificity. Also worthy of future research is the possibility 
of performance anxiety being more beneficial to male pianists when compared to female pianists, as it was not inves-
tigated in sufficient depth in this study. Later studies would ideally focus on this issue to prove any possible correla-
tions between gender and the potential benefits of MPA. 

In addition, as this survey only investigated self-reported anxiety levels, which was a big limitation to its 
conclusions, future research could investigate the trends found in this study by utilizing technology to measure phys-
iological MPA traits. For example, the symptoms of a rapid heartbeat could be measured with a fitness tracker or other 
device that measures heart rate. With results from such tests for symptoms, future studies could further confirm or 
examine the traits found in pianists through this research. By using equipment to test for physiological MPA symp-
toms, future studies can also examine the effectiveness of solutions proposed to address the symptoms detailed in this 
study.  

Furthermore, later studies could also create a performance environment for participants to perform in prior 
to taking the survey or undergoing tests for symptoms; this would address a limitation of the current study because it 
would reduce the negative impact of retrospectivity on the results of the study. In creating a performance environment, 
future researchers could investigate the trends found in this study both in greater detail and with fewer limitations to 
their data.  
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