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Abstract

Background: Music Performance Anxiety is a frequent problem among musicians. Beta-
blockers, especially propranolol, are used by some performers to reduce somatic symptoms of
stage fright.

Aim: This narrative review aimed to analyse the mechanisms, clinical evidence, prevalence,
safety and ethical implications of beta-blocker use among musicians, including parallels with
anti-doping regulation in precision sports.

Material and methods: A targeted literature search was conducted using PubMed, Google

Scholar, JSTOR and ResearchGate. Clinical studies, surveys, reviews, regulatory documents



and bioethical analyses concerning beta-blockers, Music Performance Anxiety, stage fright
and performance enhancement were included.

Results: Beta-blockers may reduce peripheral manifestations of sympathetic arousal and may
be useful in selected performance situations. However, the available evidence remains limited
by small samples, older study designs and heterogeneous outcome measures. Survey data
indicate that beta-blocker use occurs among musicians, particularly in auditions and other
high-pressure performances. Their use also raises safety concerns and ethical questions about
the boundary between therapy, symptom control and performance enhancement.

Conclusions: The available evidence suggests that beta-blockers may have a limited role in
selected musicians, mainly as a short-term option for reducing somatic symptoms of stage
fright. They should not be seen as a routine or complete treatment for Music Performance
Anxiety. Their use, particularly before auditions and other high-pressure situations, raises
questions about safety, medical supervision and fairness. The parallel with precision sports,
where beta-blockers are formally regulated, further highlights the ethical complexity of their
use in music. Therefore, beta-blocker use in musicians should be approached cautiously, with

clear education and individual medical assessment.
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performance; anti-doping

1. Introduction

Performance anxiety has been described across multiple performance situations involving
evaluation, including sport and stage-related activities such as music, theatre, dance and
public speaking [1]. In musicians, performance anxiety is most often discussed as Music
Performance Anxiety (MPA). Kenny defined MPA as the experience of marked and persistent
anxious apprehension related to musical performance, arising through underlying biological
and/or psychological vulnerabilities and/or specific anxiety-conditioning experiences [2].
MPA has been reported across a wide range of musician populations, including children and

adolescents, undergraduate students, amateur musicians and professional performers. Its



manifestations may negatively affect performance quality, contribute to the avoidance of
practice or public performance and, in severe cases, lead individuals to withdraw from
musical activities altogether [3,4].

Music Performance Anxiety is not listed as a separate diagnostic disorder in the DSM-5-TR.
When performance-related fear reaches the threshold of a mental disorder, it may fall within
social anxiety disorder, particularly with the “performance only” specifier, which applies
when fear is restricted to speaking or performing in public [5]. Kenny describes it as a
performance-related form of anxiety rather than a separate diagnostic category [2]. In the
literature, the terminology is not fully consistent, and terms such as “Music Performance
Anxiety”, “performance anxiety” and “stage fright” are sometimes used in overlapping ways
[6]. In this review, MPA is understood mainly as anxiety related to musical performance.

The somatic symptoms of MPA are commonly described as manifestations of sympathetic
“fight-or-flight” arousal and may include increased heart rate, sweating, tremor, muscle
tension, dry mouth, nausea, frequent urination and shallow breathing. In musical performance,
these symptoms may become problematic because their impact depends on instrument-
specific technical demands, such as hand stability, digital dexterity, breath control and vocal
or instrumental precision [3,4].

Because beta-adrenergic receptor antagonists reduce peripheral manifestations of sympathetic
arousal, they have attracted interest in performance-related anxiety. Propranolol is a non-
selective beta-blocker commonly discussed in the literature on anxiety and stage fright [7,8].
In selected sports, beta-blockers are prohibited by the World Anti-Doping Agency [9]. This is
ethically relevant to music because beta-blockers may reduce physical manifestations of
anxiety, such as tremor and heightened physiological arousal, which can influence
performance in evaluated settings [10]. Although music is not governed by anti-doping rules,
auditions and competitions also involve performance under pressure. This review therefore

considers beta-blocker use in musicians as both a clinical and ethical issue.

2. Material and methods

This article is a narrative review of the literature on beta-blocker use among musicians, with
particular focus on mechanisms of action, clinical evidence, prevalence, safety and ethical
parallels with anti-doping regulation in precision sports.

A targeted literature search was conducted using PubMed, Google Scholar, JSTOR and

ResearchGate. Additional sources were identified through manual screening of reference lists



from relevant articles and reviews. Search terms included combinations of keywords related

% ¢¢

to Music Performance Anxiety and stage fright, such as “music performance anxiety”, “stage
fright”, “performance anxiety”, “musicians”, “orchestral musicians” and “performing arts”,
combined with pharmacological terms such as “beta-blockers”, “beta-adrenergic antagonists”,
“propranolol”. Additional searches were performed using terms related to ethics and
regulation, including “biomedical enhancement”, ‘“anti-doping”, “WADA” and “beta-
blockers in sport”.

The literature search was performed between May and June 2026. Recent literature was
prioritised where available; however, older foundational studies were also included when they
remained directly relevant to the topic. Eligible sources included original clinical studies,
observational surveys, systematic and narrative reviews, book chapters, summaries of product
characteristics, regulatory documents and bioethical analyses. Sources were included if they
addressed beta-blocker use in musicians, Music Performance Anxiety, stage fright,

performance-related anxiety, safety of beta-blockers, patterns of use among performers or

ethical and regulatory issues related to performance enhancement.

3. Review of available literature

3.1. General mechanism of action of beta-blockers

Beta-blockers compete with catecholamines for beta-adrenergic receptors, thereby limiting
the effects of sympathetic activation . Propranolol is a competitive, non-selective beta-blocker
acting on both B1- and B2-adrenergic receptors, and because of its lipophilicity it can cross the
blood—brain barrier [7,8].

In the context of stage fright and Music Performance Anxiety, propranolol is relevant mainly
because it may reduce peripheral manifestations of sympathetic arousal, such as tremor,
tachycardia, bow shake or sweaty palms [3,7]. This is consistent with reports that musicians
use beta-blockers primarily to control physical symptoms that may interfere with performance
[4]. However, beta-blockers are not specifically anti-anxiety medications and should therefore
be understood as targeting the somatic component of stage fright rather than as a

comprehensive treatment for MPA as a whole [3,7].



3.2. Safety of beta-blocker use with particular consideration of musicians

According to the Summary of Product Characteristics for Propranolol WZF, propranolol may
cause adverse effects such as sleep disturbances, nightmares, bradycardia, cold or cyanotic
extremities and fatigue. Giddens et al. also note that, although beta-blockers are generally
considered safe, contraindications and adverse effects such as bronchospastic effects,
bradycardia and hypotension do exist [11].

In musicians, not only general adverse effects but also medication-related effects on
performance-specific elements, such as controlled tremor, voice and breathing, may be
relevant [11,12]. Packer and Packer described a professional violinist in whom daily beta-
blocker treatment for hypertension was associated with impairment of vibrato, a form of
voluntary tremor important for violin technique. Vibrato impairment was not observed during
intermittent beta-blocker use for stage fright, although fatigue and weakness were noted. The
authors proposed that, in some cases, beta-blockers may reduce f2-mediated sympathetic tone
below the level required to produce voluntary tremor, thereby impairing vibrato technique
[12].

A separate issue is the potential effect of beta-blockade on voice parameters. Giddens et al.
examined the effects of propranolol and laboratory-induced stress on the voice. Among other
outcomes, they assessed jitter, which reflects short-term irregularity in vocal fold vibration.
Although propranolol reduced sympathetic activation, jitter increased significantly during
stress after propranolol administration [11].

The safety of beta-blocker use is particularly important because some musicians use these
medications without a prescription or medical supervision. In the study by Fishbein et al.,
70% of beta-blocker users were occasional non-prescribed users [13]. Patston and Loughlan
emphasise that musicians should understand the consequences of beta-blocker use and should

take these medications only under medical supervision [4].

3.3. Clinical evidence on the effectiveness of beta-blockers in reducing stage fright



Szeleszczuk and Fraczkowski discussed propranolol in the context of different forms of
anxiety and stress, with particular attention to stage fright and post-traumatic stress
disorder. The authors noted that propranolol has been described as potentially useful in stage
fright, but they also emphasised important methodological limitations in the available
evidence. A particular problem is the lack of formal, objective tools for assessing treatment
response, as some studies relied on subjective ratings of performance quality or non-
standardised outcomes. For this reason, propranolol should be presented as a potential short-
term option for reducing somatic symptoms of stage fright, rather than as a treatment with
clearly established efficacy across the whole spectrum of Music Performance Anxiety [8].
Early evidence on beta-blockers in musical performance comes from the study by James et al.,
who evaluated oxprenolol in musicians with stage fright . Beta-blocker administration was
associated with improved performance, particularly during the first performance and among
musicians who reported greater nervousness. The authors linked this effect to a reduction in
excessive sympathetic arousal, which may contribute to symptoms such as tachycardia and
tremor. These findings support the view that beta-blockers may help mainly by reducing
physical symptoms of stage fright, rather than by exerting a direct sedative effect on the
central nervous system [14].

Similar conclusions can be drawn from the study by Brantigan et al., which examined the
effects of beta-blockade and beta-stimulation on stage fright. The researchers described stage
fright as a state related to the “fight-or-flight” response, including symptoms such as
tachycardia, tremor, sweating, tight breathing and nausea. In their study, beta-blockade
reduced physical impediments to performance, whereas beta-stimulation increased symptoms
of stage fright. Performance quality, as judged by music critics, was better after beta-blockade,
which the authors linked to the reduction of peripheral adrenergic symptoms. This study
therefore also suggests that the potential effectiveness of beta-blockers in stage fright is
mainly related to the control of somatic symptoms [15].

Atenolol is another beta-blocker that has been studied directly in musicians. Neftel et al.
evaluated the effect of 100 mg atenolol or placebo administered 6.5 hours before performance
in 22 string players who performed with or without an audience. Atenolol significantly
reduced heart rate compared with placebo, but no clear effect on subjectively experienced
stage fright was observed immediately before performance. A reduction in stage fright was

reported only in the post-concert assessment referring to the experience during the



performance itself. The authors described beta-blockade as at least partially effective, as
reflected in technical-motor performance measures, and suggested that its beneficial effect in
stage fright may result mainly from peripheral rather than central action [16].

Taken together, these classic studies are consistent with the pharmacological mechanism of
beta-blockers, as they point primarily to the reduction of peripheral symptoms of sympathetic
arousal, such as tachycardia and tremor. However, these studies were small, methodologically
heterogeneous and often relied on subjective or study-specific assessments of performance.
Their findings therefore support a cautious conclusion that beta-blockers may have short-term
usefulness in reducing somatic symptoms of stage fright, but they do not provide sufficient
evidence to regard propranolol as routine treatment for Music Performance Anxiety [8].
Additional context is provided by reviews of propranolol and beta-blockers in broader anxiety
disorders. Steenen et al. concluded that the quality of evidence for propranolol in anxiety
disorders was insufficient to support its routine use in these indications [7]. Similarly, Archer
et al. did not find strong evidence for the effectiveness of beta-blockers in anxiety disorders
when compared with placebo or benzodiazepines [17]. These findings do not exclude the
possible usefulness of beta-blockers in selected musicians with dominant somatic symptoms
of stage fright, but they argue against presenting propranolol as a general anxiolytic drug or as
a comprehensive treatment for performance anxiety [7,17].

Overall, the available evidence suggests that beta-blockers may be useful for the short-term
reduction of physical symptoms of stage fright, particularly when tremor, tachycardia or other
manifestations of sympathetic arousal interfere with musical performance. Due to the
methodological limitations of the available studies, propranolol should be described as a
potential symptom-oriented option in selected performance situations, rather than as a

universal or routine treatment for Music Performance Anxiety.

3.4. Epidemiology of beta-blocker use among musicians

One of the key studies on the prevalence of beta-blocker use among professional musicians is
the survey by Fishbein et al., conducted among members of the International Conference of
Symphony and Opera Musicians (ICSOM). The study included 2212 musicians from 47 of
the 48 orchestras affiliated with ICSOM, corresponding to a 55% response rate within the
defined study population. The authors reported that 27% of respondents had used propranolol



or another beta-blocker. An important aspect of the findings by Fishbein et al. was the way in
which beta-blockers were obtained and used. Among beta-blocker users, 19% reported daily
prescribed use, 11% reported occasional prescribed use, and 70% were occasional non-
prescribed users. Among occasional users, beta-blockers were most commonly taken before
auditions, solo recitals, difficult orchestral performances and solo concerts. More than 96% of
occasional beta-blocker users reported that these drugs were successful in reducing
performance anxiety [13].

More recent data were provided by the cross-sectional survey by Kuwabara et al. in 2024,
which included 311 musicians affiliated with organisations such as the American Federation
of Musicians, the National Association of Schools of Music, the Regional Orchestra Players
Association and the International Conference of Symphony and Opera Musicians. In this
study, 57% of respondents reported using beta-blockers when auditioning for a job, 51%
during performances and 19% in solo situations. The authors also reported that beta-blockers
were used more frequently than benzodiazepines or cannabis-containing products for
managing performance anxiety [18].

During the targeted literature search, no studies specifically reporting the prevalence of beta-
blocker use among musicians in Poland were identified. The studies discussed above were
mainly conducted in populations of musicians affiliated with American professional
organisations, and their findings cannot be directly generalised to Polish musicians. This lack
of national data represents an important research gap, particularly because propranolol is
registered in Poland, among other indications, for the reduction of situational and generalised

anxiety, especially of the somatic type [19].

3.5. Ethical and regulatory considerations: parallels with anti-doping regulation in

precision sports

The use of beta-blockers by musicians raises ethical questions because these drugs can reduce
physical symptoms that may interfere with performance. Saltzstein describes beta-blocker use
in classical music as a form of biomedical human enhancement, because these drugs act
directly on the body and reduce symptoms such as increased heart rate, tremor and unstable

breathing. However, many musicians do not describe beta-blockers as “doping” or unfair



enhancement. Instead, they often understand them as therapy or as a tool that helps them
perform as they normally do in practice [10].

The comparison with sport is useful because beta-blockers are formally regulated in selected
precision sports. The World Anti-Doping Agency lists beta-blockers as substances prohibited
in particular sports, including archery, automobile sports, billiards, darts, golf, mini-golf,
shooting and selected underwater sports. The list includes, among others, propranolol,
atenolol, metoprolol and oxprenolol [9]. In these sports, reducing tremor, heart rate or
nervousness may be considered a form of performance enhancement [10].

Saltzstein also shows that the use of beta-blockers in music may create pressure within the
profession. If musicians believe that many other candidates use beta-blockers during auditions,
they may feel that they also need to use them in order not to be disadvantaged. This resembles
one of the ethical problems of doping in sport: when a performance-enhancing drug becomes
common, individuals may feel pressured to use it even if they would prefer not to [10].

At the same time, music does not have a formal anti-doping system comparable to sport.
Saltzstein notes that beta-blockers have not been banned in competitive musical performance
in the way they are banned in some sports. Therefore, the problem is not simply whether
musicians break formal rules. The more important question is how the music community
should understand the boundary between medical treatment, symptom control and
performance enhancement [10].

The role of teachers and institutions is also important. Engelke and Ewell argue that music
educators may face ethical, legal and medical concerns when discussing beta-blockers with
students, because information about the drug may be interpreted as advice to use it. For this
reason, non-physicians should not directly recommend pharmacological treatment. Students
or musicians with severe performance anxiety should instead be referred for medical
consultation [20].

In summary, beta-blocker use in musicians should not be treated as a simple equivalent of
doping in sport. The comparison with precision sports is useful because the same class of
drugs is formally prohibited in some athletic contexts. A balanced approach should therefore
focus on medical supervision, clear education and careful discussion of the benefits, limits
and risks of beta-blocker use, rather than on directly transferring anti-doping rules from sport

to music [10,20].

4. Conclusions
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This narrative review indicates that beta-blockers may have a limited but clinically relevant
role in musicians, mainly by reducing somatic symptoms such as tremor, tachycardia and
unstable breathing. Their effect appears to concern primarily peripheral manifestations of
sympathetic arousal, rather than the broader cognitive, emotional and behavioural components
of Music Performance Anxiety.

The available clinical evidence suggests possible short-term usefulness in selected
performance situations, but it remains limited. Many of the key studies are small, relatively
old and methodologically heterogeneous. Therefore, beta-blockers should not be presented as
a universal or routine treatment for Music Performance Anxiety, but rather as a potential
symptom-oriented option for selected musicians.

The review also shows that beta-blocker use among musicians is not uncommon and may
occur particularly in auditions and other evaluated performance settings. This raises important
questions about safety, medical supervision and informal use. Because beta-blockers have
contraindications and may cause adverse effects relevant to performers, their use should be
preceded by individual medical assessment.

From an ethical perspective, beta-blocker use in music lies between therapy, symptom control
and performance enhancement. The analogy with precision sports is useful because beta-
blockers are formally prohibited in selected athletic disciplines, but it should be interpreted
cautiously in the context of music. A balanced approach should emphasise medical
supervision, clear education and further research into both clinical effectiveness and the

professional norms surrounding beta-blocker use in musicians.
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