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ABSTRACT
Background: Playing-Related Musculoskeletal Disorders (PRMDs) are very common

among musicians due to the repetitive nature of their movements and positions.
Despite syntheses of evidence showing that neck pain is the most affected area of
the musculoskeletal system among musicians, neck pain itself has not been
separately addressed in reviews of evidence. Aim: This systematic review aimed to
synthesize the available evidence regarding the prevalence of neck pain and its
associated risk factors among musicians. Methods: PubMed and Scopus databases
were searched for studies on neck pain among musicians, published between
January 2016 and January 2026. After article evaluation, we included 14 cross-
sectional studies, extracted data, and summarized the findings. Results: The
prevalence of neck pain among the general population of musicians ranged from
14.3% to 77.2%. However, the included cross-sectional studies differed in terms of
musical experience, pain duration, and definitions of neck pain. Female sex was the
most consistently reported risk factor associated with neck pain. Other factors that
seemed to increase the risk were: playing frequently during the week, being
overweight, and being a student. Conclusions: Existing literature indicates that neck
pain is a common musculoskeletal complaint among musicians. Interpretation is
limited by the small number of studies, heterogeneous definitions of neck pain,
varying timeframes, populations, and assessment tools. There is a need for further

well-designed studies.

Keywords: neck pain; cervical pain; musicians; prevalence; risk factors;

musculoskeletal disorders

1. INTRODUCTION

Neck pain is a common health problem worldwide and is a factor associated with
years lived with disability (YLD) (Hoy et al., 2014). Musculoskeletal disorders can
lead to chronic pain that limits daily functioning and reduces the ability to work
(Zaza, 1998). Playing-related musculoskeletal disorders (PRMDs) are common
among musicians due to repetitive movements or prolonged static positions
(Cardoso et al., 2019). One of the most frequently reported areas of musculoskeletal

pain among musicians is the cervical spine. This has been observed both in general
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groups of musicians and in specific subgroups specializing in particular instruments (Zaza, 1998; Silva et al., 2015; Rodriguez-Gude et
al., 2022; Corréa et al., 2018).

Despite the growing number of studies on PRMDs, they mostly focus on general musculoskeletal complaints rather than on neck
pain specifically. As a result, the epidemiology of neck pain and its associated risk factors among musicians remains unclear. Therefore,
the aim of this article was to collect and describe the available evidence on the prevalence of neck pain and its associated risk factors

among musicians.

Identification of new studies via databases and registers

é Records identified from:
s Databases (n = 2): Records rgmoved before screening:
= Scopus (n = 59) I Duplicate records (n = 23)
S PubMed (n = 29)
=
Records screened Records excluded
(n =58) ! (n=39)
81 l
= Reports sought for retrieval Reports not retrieved
o (n=19) (n=23)
G
m l
Reports assessed for eligibility Reports excluded:
(n=16) Did not meet inclusion criteria (n = 2)
-o . . . .
> New studies included in review
3 (n=14)
(9}
=

Figure 1. Study selection process.

2. REVIEW METHODS

The research question was structured using the PEO framework (Population, Exposure, Outcome). The population consisted of
musicians. The exposure referred to occupational and ergonomic factors associated with playing musical instruments. The outcome
was the occurrence and prevalence of neck pain.

We searched PubMed and Scopus to identify studies published between January 2016 and January 2026, with the last search
conducted in January 2026. The search strategy combined cervical pain-related terms (“neck”, “cervical”, “pain”) and groups of

musicians (“musician”, “instrumentalist”’, “orchestra”). We included studies that investigated musicians as the study population,

reported the prevalence of neck pain, or examined factors associated with neck pain, and were original research articles. We excluded
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studies that didn’t report outcomes specifically related to neck pain or that combined neck pain with other musculoskeletal complaints

(e.g., neck and shoulder pain).

Figure 1 presents the study selection process as a flow diagram based on PRISMA guidelines. We included 14 cross-sectional

studies. Data from the included studies were: author and year of publication, country, study population, sample size, mean age of

participants, type of instrument played, reported prevalence of neck pain, timeframe of symptom assessment, assessment tools, study

design, and reported factors associated with neck pain among musicians.

3. RESULTS & DISCUSSION

Quality assessment

We assessed the quality of the included studies with the Joanna Briggs Institute (JBI) checklist. The majority of the included studies

were characterized by a moderate level of quality. Additional information relating to the results can be found within the

supplementary material.

Characteristics of included studies

Table 1 summarizes the main characteristics of the included studies.

Table 1. Characteristics of the included studies

. Instrument
Study Country Study population N Age (years) ¢ Assessment tool
ype
Rodriguez-Gude . Music conservatory Mixed Self-designed questionnaire with body
Spain 552 26.8 +10.6 ) .
etal., 2025 students and teachers instruments diagram (Google Forms)
Badino et al., Clarinet students from . . Self-designed questionnaire + NRS
Italy . . 100 21 (median) Clarinet . .
2025 Italian conservatories pain scale + body diagrams
Participants with prior
Yang & Mibu, . experience in . . . .
China . . 205 221+4.2 Piano Self-designed questionnaire
2025 professional piano
training
Cyganska et al., Professional orchestra Mixed . . .
Poland . 182 37.2+9.6 . MPIIQM-P validated questionnaire
2024 musicians instruments
Professional musicians .
Coelho et al., . . Mixed ) . . .
Brazil with 21 year of 98 33.0+8.0 ) Self-designed online questionnaire
2024 . instruments
experience
Secondary music school Mixed
ixe
Boj, 2023 Croatia students and general 50 18 . Self-designed questionnaire + VAS
. instruments
high school controls
Gomez- Musicians aged 216 Mixed
ixe
Rodriguez etal.,, | Spain years (Madrid, snowball | 213 26 (median) . Validated questionnaire (NDI + others)
X instruments
2020 sampling)
Professional and
Self-constructed web-based
Woldendorp et conservatory student Bass . . .
Netherlands ;i 141 ~35 . questionnaire + NRS + BSI + SF-36 item
al., 2018 double bassists and bass instruments
L +ISBS items
guitarists
. Music conservatory .
Cruder et al., Switzerland / Mixed . . . .
students and young 158 22.4+3.6 . Digital pain drawings + QuickDASH
2018 UK . o instruments
professional musicians
. . . Validated national health survey
Viljamaa et al., . Professional symphony Mixed ) .
Finland . 361 45+10 i questionnaire (MSK symptoms) +
2017 orchestra musicians instruments . .
study-specific questions.
. Online questionnaire based on
Gasenzer et al., Professional orchestra Orchestral . . .
Germany . 740 46.4+9.5 . German Pain Questionnaire (DSF) +
2017 musicians instruments
von Korff scale
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Rodriguez- . . Nordic Musculoskeletal Questionnaire
. Music conservatory Mixed L
Romero et al., Spain 206 23.5+4.1 ) (NMQ-E); VAS; Neck Disability Index
students instruments
2016 (NDI); DASH; SF-36
Lonsdale & . University instrumental Mixed . . .
Malaysia . 98 219 . Self-report online questionnaire
Ong, 2016 music students instruments
. Musculoskeletal Pain Intensity and
Berque et al., Professional orchestra Orchestral . .
UK o 101 47.7 +10.4 . Interference Questionnaire for
2016 musicians instruments .
Musicians (MPIIQM)

Abbreviations: NRS — Numeric Rating Scale; VAS - Visual Analogue Scale; NMQ - Nordic Musculoskeletal Questionnaire; NDI - Neck Disability Index;

MPIIQM - Musculoskeletal Pain Intensity and Interference Questionnaire for Musicians
Prevalence of neck pain
Thirteen of the fourteen included studies reported the prevalence of neck pain. The reported prevalence varied across studies

depending on the timeframe, outcome definitions, and study populations. Table 2 summarizes the results.

Table 2. Prevalence of neck pain among musicians

Study Outcome Timeframe Prevalence
Rodriguez-Gude et al., 2025 neck pain not specified 57.2%
Badino et al., 2025 posterior neck pain non-musical activities 45%
Badino et al., 2025 lateral neck pain non-musical activities 19%
Badino et al., 2025 anterior neck pain non-musical activities 6%
Badino et al., 2025 posterior neck pain performance-related 29%
Badino et al., 2025 lateral neck pain performance-related 14%
Badino et al., 2025 anterior neck pain performance-related 5%
Yang & Mibu, 2025 neck symptoms (pain, numbness or stiffness) during piano playing 30.7%
Cyganiska et al., 2024 neck pain (among musicians with PRMD) past 7 days 22.4%
Coelho et al., 2024 neck pain not specified 14.3%
Gomez-Rodriguez et al., 2020 | neck pain 12 months 73.7%
Woldendorp, 2018 neck complaints last 3 months 29.8%
. 27.9% (women);
Cruder et al., 2018 neck pain (frontal) last week
17.0% (men)
. 47.7% (women);
Cruder et al., 2018 neck pain (dorsal) last week
10.9% (men)
- . 69% (women);
Viljamaa et al., 2017 neck pain last 30 days
52% (men)
- . . 36% (women);
Viljamaa et al., 2017 neck pain >30 days in past year
17% (men)
Gasenzer et al., 2017 neck pain (among musicians reporting pain) >3 months 64.1%
Rodriguez-Romero et al., 2016 | neck pain/discomfort lifetime 77.2%
Rodriguez-Romero et al., 2016 | neck pain/discomfort 12 months 64.6%
Rodriguez-Romero et al., 2016 | neck pain/discomfort last month 48.5%
Rodriguez-Romero et al., 2016 | neck pain/discomfort point prevalence 23.8%
Lonsdale & Ong, 2016 neck discomfort/tension/pain lifetime playing-related symptoms | 39.8%
Berque et al., 2016 neck PRMP (among musicians reporting PRMP) | point prevalence 13.9%

*Unless otherwise indicated, prevalence estimates refer to the entire study population of musicians. In some studies, prevalence was reported within

specific subgroups of musicians (e.g., musicians with PRMD - playing-related musculoskeletal disorders, or musicians reporting pain).

Prevalence of neck pain according to outcome definition
The prevalence of neck pain (considered alone) ranged from 14.3% to 73.7%. (Rodriguez-Gude et al., 2025; Badino et al., 2025; Coelho et
al., 2024; Gomez-Rodriguez et al., 2020; Cruder et al., 2018; Viljamaa et al., 2017). Other studies that combined it with other symptoms
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reported the prevalence varying from 29.8 to 77.2% (Yang and Mibu, 2025; Woldendorp et al., 2018; Rodriguez-Romero et al., 2016;
Lonsdale and Ong, 2016).

Prevalence of neck pain across different musician populations

Among the 14 included studies, 4 reported prevalence estimates for groups of musicians with PRMDs. Remaining studies evaluated
prevalence in heterogeneous populations of musicians (including healthy musicians and those with musculoskeletal complaints). The
prevalence of neck pain among people with preexisting musculoskeletal complaints was within a range from 13.9% to 64.1% (Cyganska
et al., 2024; Gasenzer et al., 2017; Berque et al., 2016). The prevalence of neck pain ranged from 14.3% to 77.2% in the general musician

population.

Prevalence of neck pain and timeframes

The prevalence of neck pain among musicians depends on the time period used to measure the symptoms. Poinevalence estimates
ranged from 13.9% to 23.8% (Rodriguez-Romero et al., 2016; Berque et al., 2016). The prevalence estimates ranged from 10.9% to 47.7%
when symptoms were assessed during the last week (Cyganska et al., 2024; Gdmez-Rodriguez et al., 2020; Cruder et al., 2018). Reported
prevalence in the last 30 days has ranged from approximately 36% to 69% (Viljamaa et al., 2017; Rodriguez-Romero et al., 2016). The
prevalence ranged from 29.8% to 64.1% in studies with longer follow-up periods (3 months or more (Woldendorp et al., 2018; Gasenzer
etal., 2017).

Risk factors associated with neck pain
Female sex was the most consistently reported risk factor, with five studies indicating a higher prevalence of neck pain among female

musicians. One study did not find a statistically significant association. Table 3 presents other factors.

Table 3. Factors associated with neck pain among musicians

Risk factor Study Measure of association
Rodriguez-Gude et al., 2025 higher prevalence (p < 0.001)
Goémez-Rodriguez et al., 2020 OR 4.19 (95% CI 2.19-8.03)
Female sex Rodriguez-Romero et al., 2016 OR 2.4 (95% CI 1.1-5.2)
Viljamaa et al., 2017 higher prevalence (p < 0.001)
Boj, 2023 not significant (p > 0.05)
Playing >15 h/week Gomez-Rodriguez et al., 2020 higher risk (OR 2.60, 95% CI 1.38—4.88)

Difficulties recovering after

performances

Viljamaa et al., 2017

higher prevalence (p <0.01)

Overweight / obesity

Goémez-Rodriguez et al., 2020

higher risk (OR 2.85, 95% CI 1.45-5.63)

Student status

Rodriguez-Gude et al., 2025

higher prevalence among students (p = 0.006)

Instrument family

Rodriguez-Gude et al., 2025

significant differences between instrument groups (p
=0.028)

Elevated arm position

Goémez-Rodriguez et al., 2020

not significant

Regular physical activity

Rodriguez-Romero et al., 2016

lower prevalence (p = 0.03)

Mono- vs Multi-

instrumentalism

Woldendorp et al., 2018

not significant (p = 0.271)

Neck pain prevalence among musicians

Neck pain appears to be a common issue among musicians. Reported prevalence among this group ranges from about 14% to 77%. At
the same time, differences in the studies” methods make it difficult to compare results directly or draw clear conclusions. The wide
range of reported prevalence may be partly explained by the fact that some studies included broader neck-related symptoms (such as

stiffness, discomfort, or numbness), whereas others assessed neck pain alone. In addition, studies with longer timeframes tended to
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report higher prevalence estimates, as they are more likely to capture individuals who experienced neck pain at any point during the
specified period.

The chosen articles also featured musicians with diverse levels of experience. Rodriguez-Gude et al., (2022) found that students had
more neck pain than more experienced musicians. This could mean that the stage of musical training can affect how often symptoms
happen. An important aspect is that the studies selected for review were conducted in different geographical regions. This is relevant,
as studies of the general population indicate that neck pain prevalence may vary by region.

In particular, according to the GBD 2021 Neck Pain Collaborators (2024), the highest age-standardized point prevalence was
reported in North Africa and the Middle East, whereas the lowest was observed in Australasia. Such differences are considered to be
related to variations in lifestyle, working conditions, ergonomics, and access to healthcare. In all included studies, pain was self-
reported, and the affected body region was identified by participants rather than assessed by a clinician. This may have introduced
some error, as participants could misidentify the exact location of pain, especially between the neck and shoulder areas. Cruder et al,,
(2018) noted this issue and attempted to reduce it by using digital pain drawings, in which participants marked painful areas on a body
chart.

Finally, it should also be noted that the studies included musicians playing different instruments. Since each instrument involves

specific physical demands, this may have contributed to differences in the reported prevalence of neck pain.

Risk factors

The female sex was the most consistently reported variable associated with neck pain. A significantly higher prevalence was found in
female musicians in four studies. This is consistent with the Global Burden of Disease 2021 study, which found that women in the
general population have a higher prevalence of neck pain than men. The sex differences observed are likely to be multifactorial and
may be due to anatomical differences (e.g., small cervical vertebrae and paraspinal musculature in females) and biological (including
genetic) factors affecting pain perception. However, the underlying mechanisms of these differences remain unclear and require further
investigation (GBD 2021 Neck Pain Collaborators, 2024).

Greater weekly playing time was associated with a higher prevalence of neck pain (Gémez-Rodriguez et al., 2020), while regular
physical activity was associated with a lower prevalence (Rodriguez-Romero et al., 2016). Similar relationships have been previously
reported; greater playing time and lower levels of physical activity have been associated with musculoskeletal pain in musicians
(Corréa et al., 2018). However, in a study assessing complaints of the arm, neck, and/or shoulder (CANS), playing time was not
significantly associated with symptoms (Kok et al., 2017).

In contrast, several examined factors did not show significant associations with neck pain. For instance, elevated arm position
during instrument playing was not significantly related to neck pain. It is consistent with previous findings, which reported no overall
association between arm position and CANS, except for a higher prevalence of left shoulder complaints in musicians playing with an
elevated left arm (Kok et al., 2017).

Neck pain-related disability and functional impact

Neck pain is common in the general population - epidemiological studies have estimated that approximately 30-50% of adults
experience neck pain within 12 months, with point prevalence estimates of around 4-5% (Hoy et al., 2014). In comparison, the point
prevalence of neck pain among musicians in the included studies ranged from 13.9% to 23.8%, suggesting that musicians may be
particularly vulnerable to cervical musculoskeletal complaints.

It is also important to point out that two studies found that musicians had disabilities related to neck pain. Rodriguez-Romero et al.,
(2016) found that approximately 51% of conservatory students exhibited varying levels of neck-related disability, as measured by the
Neck Disability Index (NDI), with female students achieving significantly higher NDI scores than male students. Worse mental health
was also linked to more neck disability. Gomez-Rodriguez et al., (2020) similarly reported quantifiable disability, as evaluated by the
NDI. They also noted that neck pain had practical consequences, as some musicians reported limitations in their usual work activities
due to neck symptoms.

Because neck pain is relatively common among musicians and has a considerable global impact, more research is needed to
understand its risk factors and develop effective prevention strategies. More consistent studies are also needed, especially regarding
how neck pain is defined and which assessment periods are used.
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Limitations

Some limitations should be considered when interpreting the current literature review's findings. First of all, the definitions, recall
periods, and assessment tools used in the selected studies varied considerably. In addition, the study populations were often
insufficiently homogeneous to allow direct comparisons. In studies, neck pain was assessed using questionnaires, which may have led
to some degree of misclassification. Furthermore, most of the included studies had a cross-sectional design, which is inherently limited
in its ability to establish causality.

4. CONCLUSION

Based on the available cross-sectional studies, several conclusions can be drawn. The prevalence of neck pain among musicians ranged
from 14.3% to 77.2%, which appears to be higher than in the general population. Moreover, female musicians are at a higher risk of
developing this condition. It can be observed that longer timeframes tend to result in higher prevalence estimates. In addition, neck
pain may be associated with some degree of disability and can affect daily functioning and work activities. Overall, the available
evidence is limited and heterogeneous, highlighting the need for further well-designed studies using standardized assessment tools to

better understand the factors associated with neck pain among musicians.
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