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RESUMO
Introdução: A literatura estabelece claramente que os músicos são um grupo com elevado risco de desenvolvimento de lesões mús-
culoesqueléticas relacionadas com o trabalho. Os músicos profissionais de orquestra trabalham semanalmente durante várias horas e 
deparam-se frequentemente com a dor como consequência da sua profissão. O presente estudo pretende descrever a prevalência e a 
severidade das lesões músculoesqueléticas relacionadas com o trabalho que afetam os músicos de orquestras profissionais do Norte 
de Portugal, comparando instrumentistas de cordas e de sopros.
Material e Métodos: Cento e doze músicos das três orquestras profissionais do Norte de Portugal foram entrevistados individual-
mente de forma a determinar a prevalência e a intensidade da dor (medida pela escala verbal numérica de dor) das suas lesões 
músculoesqueléticas relacionadas com o trabalho.
Resultados: Aproximadamente dois terços (62,5%) dos músicos entrevistados apresentaram lesões músculoesqueléticas relaciona-
das com o trabalho durante a entrevista. Apesar de não se verificarem diferenças estatisticamente significativas, os resultados obtidos 
sugerem que as lesões músculoesqueléticas relacionadas com o trabalho são mais frequentes nos instrumentistas de cordas e mais 
intensas nos instrumentistas de sopro.
Discussão: Os resultados referentes à prevalência de lesões músculoesqueléticas relacionadas com o trabalho são similares a resul-
tados de outros estudos realizados em diferentes países. Mais da metade dos músicos de orquestras profissional no Norte de Portugal 
apresentam diariamente dor leve a moderada.
Conclusão: Verifica-se a necessidade de realização de investigações futuras com o objetivo de estudar com maior profundidade os 
problemas profissionais que afetam os músicos em Portugal.
Palavras-chave: Doenças Musculoesqueléticas; Doenças Ocupacionais; Dor Musculoesquelética; Música; Portugal

ABSTRACT
Introduction: It is well known that musicians are a group prone to suffer from playing-related musculoskeletal disorders. Professional 
orchestra musicians play for several hours a week and have to fight against pain caused by their profession. The aim of this study was 
to explore and describe self-reported complaints among professional orchestra musicians and to compare its intensity and the preva-
lence between string and wind instruments. 
Material and Methods: Hundred and twelve professional orchestra musicians from the three main professional orchestras from the 
North of Portugal were individually interviewed about the prevalence and the intensity (measured by verbal numerical scale for pain) of 
their playing-related musculoskeletal disorders.
Results: About two third (62.5%) of the interviewed musicians presented playing-related musculoskeletal disorders during the time of 
the interview. Despite there are no significant statistic values between groups, results suggested that playing-related musculoskeletal 
disorders are more common in string players and more intense in wind players. 
Discussion: Referring to the prevalence of playing-related musculoskeletal disorders, our data is in line with other studies from dif-
ferent countries. More than half of professional orchestra musicians in the North of Portugal are playing with a mild to moderate pain. 
Conclusion: Future studies focusing on working-related problems among professional orchestra musicians in Portugal would be useful 
to better describe the problem of occupational diseases among performing artist.
Keywords: Musculoskeletal Diseases; Musculoskeletal Pain; Music; Occupational Diseases; Portugal

INTRODUCTION
 It is well known that musicians are frequently affected 
by specific professional diseases like playing-related 
musculoskeletal disorders (PRMD).1 Constant and repetitive 
movements performed without ergonomic precautions in 
combination with self-imposed pressures, make musicians 
a vulnerable group to suffer from working-related diseases.2

Research shows a high prevalence of PRMD that can affect 

musicians seriously enough to influence the peak of their 
career.3 In fact, almost half of the musicians experience 
playing-related medical problems that could threaten 
or end their careers.4 The prevalence of playing-related 
musculoskeletal disorders is well documented. Studies from 
Zaza (1998) state that the percentage of affected musicians 
ranged from 39% to 87%. More recent data states that the 
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percentage of affected musicians varies between 64% and 
94%.5-9

 Common PRMD of musicians include overuse com-
plaints, entrapment neuropathies and occupational hand 
cramp10 that frequently affect the upper part of the body 
including neck, shoulder, arm and wrist.11-13 Those injuries 
can cause symptoms ranging from slight to severe pain.4 
Individual technique, musician characteristics e.g. age and 
gender, the repertoire, study habits and years of playing 
experience, psychological stressors, lack of preventive 
wellness behaviours, previous trauma, environmental 
conditions and other variables could contribute to the 
development of PRMD.14-17

 The instrument type also seems to contribute to the 
onset of PRMD.18 The instrument’s weight and the imposed 
posture could influence the prevalence of musculoskeletal 
injuries among musicians.14 Studies about the lateralization 
of upper extremity disorders in instrumentalists showed 
that string, woodwind and brass instrumentalists present 
a different prevalence of injuries in different sides of the 
body.9 Research also shows that instruments imposing 
asymmetric postures e.g. violin, viola, flute, and others also 
contribute to the assuming of unhealthy postures by the 
musician.19 Musicians playing in an elevated arm position 
are also more prone to suffer from PRMD in the upper limb 
than musicians playing in a neutral arm position.20

 There are several research studies around the world 
about the prevalence of PRMD among string and wind 
musicians. Studies from Lockwood4 concluded that string 
players are the most commonly affected by musculoskeletal 
disorders and percussionists the least. Recent studies are 
not completely conclusive about which instrument group is 
the most prone to suffer from PRMD. Some authors affirm 
that string instrumentalists are more prone to suffer from 
PRMD9,21 and wood wind players the least22 but in contrast 
Llobet8 (2004) affirms that percussionists are the most 
affected by PRMD, followed by wind and string players. 
 Musicians frequently tend to underestimate their 
problems, ignoring pain and symptoms requiring treatment 
or rest.23 The recommended time of rest ranged from two to 
seven days depending on the complaints.24 Approximately 
one third of the affected musicians have to stop playing 
during a period of time.3 Frequently, when the disease 
appears, musicians try to deal with it, without asking for help 
to their colleagues. This behaviour could be explained by 
the fear of losing the workplace and of course the implication 
and recommendation to stop playing.8

 To our knowledge, the epidemiology of PRMD 
among musicians has never been studied in professional 
Portuguese orchestras. The aim of this study was to explore 

and describe self-reported complaints among professional 
orchestra musicians and to compare its intensity and the 
prevalence between string and wind instruments. Due to 
geographic convenience only orchestras from the North of 
Portugal were considered. 

MATERIAL AND METHODS
 Due to geographic convenience 162 professional 
orchestra musicians from the three main professional 
orchestras of the North of Portugal (Orquestra Sinfónica do 
Porto Casa da Música, Orquestra Filarmónica das Beiras 
and Orquestra do Norte) were asked to take part into this 
observational epidemiological study. Of those, 112 agreed 
to participate and the participation rate was consequently of 
69.6%. Only musicians working in full time in the selected 
orchestras were invited to participate and therefore included. 
In an individual semi-structured interview, done within the 
orchestra installations, PRMD and its intensity (measured 
by verbal numeric scale-VNS) were registered. Only 
playing-related injuries diagnosed by a physiotherapist 
were considered. Only symptoms present during the time 
of the interview, capable to be evaluated, were considered. 
The data was collected between September of 2012 and 
June of 2013.
 This study was performed after the Ethical approval 
from the Institute of Biomedical Sciences Abel Salazar - 
University of Porto. All the participants signed and gave their 
informed consent according to the Helsinki declaration.

Measurements
 The verbal numeric scale (VNS) for pain intensity is one 
of the most frequently scales used to evaluate pain intensity. 
Patients estimate their pain on a scale from 0 to 10,25 where 
0 represents no pain, 1 to 3 represents mild pain (nagging, 
annoying, little interference with activities of daily life), 
4 to 6 represents moderate pain (interferes significantly 
with activities of daily life) and 7 to 10 represents severe 
pain (unable to perform activities of daily life). This scale 
can be used with adults and children (> 9 years old) and 
in all patients able to use numbers to rate the intensity of 
their pain.26 The significance of the verbal numeric scale 
was studied by Holdgate et al27 in 2003, and the authors 
concluded that VNS is a valid instrument to assess changes 
in pain intensity

Data analyses
 VNS values were analysed using SPSS (version 21.0, 
SPSS Inc., Chicago, Illinois, USA). The Mann-Whitney test 
was performed to analyse the difference in VNS values 
between string and wind musicians, and within wind players 

Table 1 - Sample characteristics

n Male Female Age
Total 112 75 37 37.8 (SD = 9.4)

String players 71 40 (56.0%) 31 (44.0%) 37.7 (SD = 9.8)

Wind players 37 31 (83.8%) 6 (16.2%) 36.2 (SD = 9.0)
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- metal and wood. The Kruskal-Wallis test was used to 
compare VNS values within string players - 1st violins, 2nd 
violins, violas, cellos and doblebasses.28

RESULTS
Sample characteristics
 Table 1 shows the sample characteristics and the 
distribution of musicians according to instrument, age and 
gender.

Self-reported complaints
 Out of the 112 involved, 70 (62.5%) claimed to have 
PRMD during the time of the interview. Table 2 shows the 
number of affected musicians and their complaints.
 As the number of percussionists is too small, it will 
not be considered in this analysis. Table 2 shows that 
string players are the most frequently affected by PRMD 
with 67.6% of affected musicians against 54.1% of wind 
players. Results also show that the number of complaints 
per musician is higher in string instruments (1.2 complaints 
per musician) than in wind musicians (0.9 complaints per 
musician). Analysing the number of complaints per affected 
musician, data shows a minimal difference between groups. 
 Considering data within  string instrumentalists results 
shows that first violins are the most frequently affected 
by PRMD with an average of 81.2%, followed by violas 
(78.6%), second violins (69.8%), double bass (54.5%) 
and cello players (46.2%). Nevertheless the number of 
complaints per musician and the number of complaints 
per affected musicians is higher among the second violins 
(1.7 and 2.5 respectively). As far as wind instruments are 
concerned, results show that brass wind players are more 
affected (60%) and present more complaints per musician 
(1) than wood players. The difference between the number 
of complaints per musician and the number of complaints 
per affected musician is almost nil.

Pain intensity - VNS values
 During the interview, musicians subjectively measured 
their pain using VNS. Table 3 shows the means of those 
values. 
 Comparing data for string and wind players results 
show that wind instrumentalists self-reported higher 
pain intensities than string players, however this is not a 
significant value (p value = 0.328).
 Within string instruments, viola players are the most 
affected with highest pain intensity (VNS = 5). They are 
followed by the first violins (VNS = 4.4), the cellos (VNS = 
4.4), the double bass players (VNS = 4.2) and second violins 
(VNS = 3.8). Comparing values, this is not a significant 
difference (p value= 0.703).
 Within the wind instruments group, there are no 
differences in pain intensity between brass and wood 
instruments (p value = 0.606).

DISCUSSION
 Results show that 62.5% of the interviewed musicians 
suffer from acute PRMD with an average of from 5 to 3.8 
VNS. This result is astonishing since the participants are 
still playing in the orchestra. Those data demonstrate 
that more than half of professional orchestra musicians in 
the North of Portugal are playing with a mild to moderate 
pain. Maybe they are used to pain because they live in 
such a competitive environment that they cannot stop 
playing. According to Llobet,8 musicians try to deal with 
their working-related problems in secret because they fear 
stopping playing and consequently losing their jobs.
 Due to the low number of percussion players, our 
data just allows a comparison between string and wood 
instruments. Results show that string players (67.1%) 
are more affected by PRMD than wind players (54.1%). 
Our results are in line with the conclusions of Lockwood,4 
Lederman,9 Heming3 and Cohen and Ratzon.21 VNS values 

Table 2 - Self-reported complaints according to instrument type

String Wind Percussion Total
Instrument 1st violins 2nd violins Violas Cello Double bass Harp Wood Brass

n interviewed 16 16 14 13 11 1 17 20 4 112

n self-reporting PRMD 13 11 11 6 6 1 8 12 2 70

n of reported 
complaints 21 27 17 11 9 3 14 20 4 126

% of affected 
musicians 81.2% 69.8% 78.6% 46.2% 54.5% 100% 47.1% 60% 50%

Number of complaints 
per musician 1.3 1.7 1.2 0.8 0.8 3 0.8 1 2

Number of complaints 
per affected musician 1.6 2.5 1.5 1.8 1.5 3 1.75 1.7 2

% of affected 
musicians 67.6% 54.1% 50%

Number of complaints 
per musician 1.2 complaints/ musician 0.9 complaints/ 

musician
2 complaints/ 

musician
Number of complaints 
per affected musician 1.8 1.7 2

Sousa CM, et al. PRMD of professional musicians: comparing strings and winds, Acta Med Port 2017 Apr;30(4):302-306 
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suggest that wind players present more intense pain than 
string instrumentalists (4.3 VNS in string players and 4.7 
VNS in wind players). This perhaps indicates that, although 
this is not statistically significant, wind players present more 
intense complaints and string players are more prone to 
suffer from PRMD.
 Within string players, results show that musicians 
playing first violin are the most affected followed by violas 
and second violins. According to Nyman et al,20 musicians 
playing in an elevated arm position are more prone to suffer 
from PRMD than musicians playing in a neutral arm position. 
This perspective explains why violins and violas are more 
affected than double bass and cello instrumentalists.
 Regarding pain intensity within the group of string 
players, violas presented the highest VNS values. 
Studies report that individual technique, the musician’s 
characteristics and the instrument itself could influence the 
appearance of PRMD.14-16,22 The weight of the instrument 
and the asymmetric posture imposed by the instrument type 
also contribute to the appearance of PRMD.14 Despite the 
fact that viola players assume an asymmetric posture which 
makes them prone to suffer from PRMD, they have to face 
the weight of the instrument. A viola is heavier than violin 
and this minor aspect may influence the intensity of PRMD. 
 Within the wind players group, brass winds are more 
frequently affected by PRMD (60%) than wood wind players 
(47.1%). Paarup et al22 also concluded that wood wind 
players are the less affected by PRMD. We can again report 
that metal instruments are heavier than wood instruments 
and maybe this fact can explain our data.14 In terms of pain 
intensity, there are no differences between them.

CONCLUSION
 To our knowledge this is the first study comparing the 
intensity and prevalence of PRMD among wind and string 
musicians of professional orchestras in Portugal. While our 
study covers all the professional orchestras from the North 
of Portugal, the Centre region, as well as the Southern area 
and the Islands are still missing in this research. In the 
same way, participation rate is 69%. Those facts also limit 
our conclusions

 Pain intensity is always difficult to measure. VNS values 
are from subjective pain perception that changes according 
to the individual characteristics of the person. Our results 
must be analysed considering this limitation. VNS is simple 
to use and it does not consume many time, which is why 
we choose it to measure subjective pain intensity in this 
research.
 According to our results, approximately two thirds of 
professional orchestra musicians from the North of Portugal 
suffer from PRMD. Pain is more prevalent in string players 
but more intense in wind players. Although our results 
could not be generalized, we hope to raise awareness of 
the importance of PRMD among professional orchestra 
musicians in Portugal. While this is a very common theme 
all over the world, Portuguese society is not aware of the 
problems of performing artists. 
 Future studies focusing on working-related problems 
among professional orchestra musicians in Portugal would 
be useful to better describe the extent of the problem and 
the type of occupational diseases among performing artists 
in Portugal. 
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