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Index of severity of musculoskeletal symptoms in keyboardists
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Abstract

Introduction: Musicians may present musculoskeletal pain, weakness, numbness, and tingling due to
repetitive exercises. Objective: To evaluate the severity index of musculoskeletal symptoms (MS) in
keyboard players. Method: A cross-sectional study including volunteers of both sexes, aged between 18
and 40 years, who performed professionally for at least 2 years, played the keyboard for at least 3 hours a
week, and did not present previous history of trauma or rheumatic, neurological, and systemic diseases. The
MS and its severity index were evaluated using the Nordic Musculoskeletal Questionnaire and the intensity
was assessed on a scale of 4. The difference between the prevalence of musculoskeletal pain according to
the anatomical region was analyzed using Fisher’s exact test. For all analyses, a significance level of 5%
was adopted. This research was conducted after the ethics committee approval (No. 2,627,609). Results:
Thirty-nine volunteers with discomfort were evaluated. Pain in the thoracic and lumbar spine in the last
12 months was most common (n = 27, 69.24%; p < 0.031), and in the last seven days, lumbar spine pain
occurred in 12 (30.76%; p < 0.001). A severity index of 2 was the most frequent (n = 21, 54%). Conclusion:
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Resumo

Resumen

Keyboardists present with MS mainly in the vertebral column, and the severity of the symptoms is significant,
suggesting the importance of prevention and treatment of MS before their onset.

Keywords: Musculoskeletal Pain. Physical Therapy. Music.

Introdugdo: Os profissionais da musica podem apresentar desconforto musculoesquelético como dor, fraqueza,
dorméncia e formigamento devido a realizacdo de movimentos repetitivos. Objetivo: Avaliar a frequéncia e o
indice de severidade dos sintomas musculoesqueléticos (SM) em musicos tecladistas. Método: Trabalho do tipo
transversal, com inclusdo de voluntdrios de ambos os géneros, com idade entre 18 a 40 anos, que exercessem
a atividade profissional hd pelo menos 2 anos e tocassem teclado no minimo 3h semanais, excluidos daqueles
que apresentassem histéria de traumas, doengas reumdticas e sistémicas. Os SM e seu indice de severidade
foram avaliados com o Nordic Musculoskeletal Questionnaire e a intensidade avaliada em uma escala de 0 a 4.
A Diferenga entre as porcentagens de relato de dor musculoesquelética por regido anatémica foram analisadas
através do teste exato de Fisher. Para todas as andlises foi adotado o nivel de significdncia de 5%. Esta pesquisa
foi aprovada pelo comité de Etica parecer n? 2.627.609. Resultados: Foram avaliados n = 39 voluntdrios, todos
relataram sentir dor ou desconforto em pelo menos um local do corpo. A regido corporal apontada com mais
desconforto nos ultimos 12 meses foram coluna tordcica e lombar, ambos n = 27(69,24%) (p < 0,031) e nos
ultimos sete dias coluna lombarn =12 (30,76%) (p < 0,001) e o indice de severidade 2 foi o mais frequenten =21
(54%). Conclusdo: Pode-se concluir que os musicos tecladistas apresentam sintomas musculoesqueléticos
principalmente na coluna vertebral e que a severidade dos sintomas é significativa, sugerindo a importdncia
da prevengdo e tratamento dos sintomas musculoesqueléticos antes do seu agravamento.

Palavras-chave: Dor musculoesquelética. Fisioterapia. Musicos.

Introduccion: Los profesionales milsicos pueden presentar trastornos musculoesqueléticos, como dolor,
debilidad, entumecimiento y hormigueo debido a los movimientos repetitivos. Objetivo: Evaluar la frecuencia y
el indice de gravedad de los sintomas musculoesqueléticos (SM) en tecladistas. Método: Un estudio transversal
que incluyé a voluntarios de ambos sexos, con edades comprendidas entre 18 y 40 aiios, que se desempefiaron
profesionalmente durante al menos 2 afios, tocaron el teclado como minimo 3 horas a la semanay no presentaran
antecedentes de trauma previo o enfermedades reumadticas y sistémicas. Los SM y su indice de gravedad se
evaluaron mediante el Cuestionario musculoesquelético nérdico y la intensidad se evalud en una escala de 0 a
4. La diferencia entre los porcentajes de prevalencia del dolor musculoesquelético segtin la regién anatémica
se analizé mediante la prueba exacta de Fisher. Para todos los andlisis, se adopté un nivel de significancia del
5%. Esta investigacién fue aprobada por el Comité de Etica no. 2.627.609. Resultados: Se evaluaron treinta y
nueve voluntarios que declararon sentir dolor o incomodidad en al menos una regién del cuerpo. El dolor en la
columna tordcicay lumbar en los tiltimos 12 meses fue lo mds comtin (n = 27 en ambos, 69,24%; p < 0,031),y en
los ultimos siete dias, el dolor en la columna lumbar ocurrié en 12 (30,76%; p < 0,001). El indice de severidad 2
fue el mds frecuente (n = 21, 54%). Conclusion: Los tecladistas presentaron SM principalmente en la columna
vertebral, y la gravedad de los sintomas es significativa, lo que sugiere la importancia de la prevencién y el
tratamiento de los SM antes de su instalacién.

Palabras clave: Dolor musculoesquelético. Fisioterapia. Musicos.
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Introduction

Musculoskeletal pain occurs due to work-related
musculoskeletal disorders as a result of repetition
and overuse of the musculature. Consequently, this
damage results in pain in the bones, joints, muscles,
cartilage, ligaments, tendons, tendon sheaths,
and bursae. This type of pain is the most common
worldwide and may present as acute or chronic
and diffuse or focal. Its underlying pathophysiology
remains unclear, but inflammation, fibrosis, and
neurosensitive disorders may be involved [1].

According to a study published in The Lancet,
musculoskeletal disorders rank second among
the most disabling diseases in Brazil, second
only to ischemic heart disease, and represent
a significant number of years of life lived with
disability. Musculoskeletal pain affects 33% of
the adult population and accounts for 29% of
work absenteeism due to illness. Thus, the pain
may lead to disability or limitations of daily living.
Financially, musculoskeletal pain in the Western
society ranks second in cost compared to that of
cardiovascular disease [2].

The presence of trigger points can also impair
or perpetuate muscle pain. Trigger points are
localized and irritable nodules in a tense muscular
band and result in pain, changes in sensitivity,
motor dysfunction, and anatomical manifestations
[3]. Trigger points are found in active and latent
patients with local and/or referred pain and
are associated with muscle dysfunction, muscle
weakness, and decreased range of motion [4]. Their
prevalence in the general population is estimated
to be 85% [5].

Musculoskeletal symptoms (MS) affect several
classes of professionals, including approximately
93% of teachers from various areas. Music teachers
may have some acute or chronic MS [6], which
result in back, upper limb and lower limb pain,
similar to that in musicians. Consequently, daily
living activities [7], such as household chores, self-
care, and leisure, are impaired [8].

Public transport professionals, drivers, and
collectors are often studied because of their
vulnerability to daily tension and a diminishing
quality of life [9] due to their long working hours
[10], repetitive movements, and strict postures
[11]. According to Abreu [12], 92% of drivers have
chronic musculoskeletal pain.

The most common way to evaluate musculoskeletal
discomfort is through manual palpation [13] and
questionnaires such as McGill’s Pain [14] and
the Nordic Musculoskeletal Questionnaire (NMQ)
translated into Portuguese. The assessments
measure anatomical regions and present
dichotomous questions for four situations in the
last 7 days and 12 months [15].

Music professionals are also affected by
musculoskeletal discomfort and must maintain
high mental control, which requires a strong
relationship between motor control, musicality, and
expressiveness. Approximately 85% of musicians
present some musculoskeletal discomfort [16,
17]. These professionals have several predisposing
factors for the appearance of occupational
diseases [17], such as technique, length of study, and
effort dedicated to their instrument, poor posture
during their performance, technical difficulties
during their execution, and muscle and joint
diseases [18]. According to Lima and Simonelli [19],
amusician uses the same amount of muscle activity
as a sportsman. The consequences of these
predisposing factors are great and lead to problems
with daily living or even early career termination [20]
because musicians tend to underestimate their
problems and ignore pain and symptoms, such as
compressive syndromes, focal dystonias, repetitive
strain injuries, tendonitis, and tenosynovitis [21],
which require treatment or rest [22].

Keyboardists can develop MS in the upper limb
and cervical spine regions because they maintain
the same position and perform repetitive hand
movements forlong periods. In addition to repetitive
movement, the lack of specialized instruction may
play a role because many musicians are self-taught.
This study investigated the frequency and severity
index of MS among keyboardists.

Methods

This study is a cross-sectional analytical study;,
in which the researcher observes and measures
the variables of interest only once [23]. This
study was conducted in Sdo Luis do Maranhao,
and 39 keyboardists were chosen by intentional
sampling. We included instrumentalists of both
sexes, aged 18 to 40 years, who had been working
as keyboardists for at least 2 years and played at
least 3 hours a week. We excluded those with a
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previous history of musculoskeletal system trauma,
rheumatic diseases, and neurological and/or
systemic diseases.

Sociodemographic data (age, marital status, and
education), work-related data (workload and study,
where they were trained) and clinical data (past
illnesses and physical activity) were collected using
a questionnaire prepared by the author.

The MS and their respective affected areas were
evaluated using the NMQ translated and validated by
Pinheiro [15], which is composed of questions about
pain, tingling, or numbness that occurred in the 12
months and 7 days prior in nine body regions: neck/
cervical region, shoulders, arms, elbows, forearms,
wrists/hands/fingers, dorsal region, lumbar region,
and lower limbs with a yes or no dichotomous
response. The questionnaire included questions
regarding whether the volunteer was unable to
perform his work, participate in daily life or leisure
activities, and/or sought health services, such as
consultations by doctors or physiotherapists, due
to these symptoms in the last 12 months.

The questionnaire also assessed the level of
symptom severity on a scale of 0 to 4, where 0
represents the absence of symptoms, 1 represents
symptoms in the last 12 months or the last seven
days, 2 represents symptoms in the last 12 months
and last seven days, 3 represents symptoms in the
previous 7 days or 12 months and a withdrawal
from activities, and 4 represents symptoms in the
previous 12 months and 7 days and a withdrawal
from activities.

The questionnaire does not have a question
about the intensity of symptoms; however, a
4-point scale was used to assess the intensity of
discomfort or pain in the above regions and 1
represented no symptoms, 2 represented mild
symptoms, 3 indicated moderate symptoms, and
4 represented quite strong discomfort.

The data were processed using SPSS software
version 18.0 (IBM, Chicago, IL, USA). Descriptive
statistics were performed by calculating the
frequency, mean, and standard deviation. The
data did not present a normal distribution
according to the Kolmogorov-Smirnov test, and
the difference in the prevalence of musculoskeletal
pain by anatomical region according to the general
characteristics of the musicians as the categorical
variables was analyzed using chi-square (x?) or

Fisher’s exact tests. For the analyses, a significance
level of 5% was used. This research was approved by
the Human Research Ethics Committee (Approval
number: 2.627.609).

Results

Questionnaires were administered to 41
keyboardists, but 2 people were excluded for
reporting that they had fibromyalgia and accidental
knee fracture/injury. Of these, 38 (97.44%) were
male, with a mean age of 28.38 + 6.26 years, weight
of 76.04 + 12.84 kg, height of 1.71 + 0.06 m, body
mass index (BMI) of 26.03 + 4.29 kg/m2, and
length of employment of 8.41 + 2.1 years. Most
keyboardists were right-handed (n = 36, 92.30%),
and most were single (n = 30, 76.92%), followed
by married (n = 8, 20.51%) and widowed (n = 1,
2.56%). As for education, 20 (51.28%) participants
had completed high school, 15 (38.46%) had
graduated college, and 4 (10.26%) did not complete
high school; approximately, 14 (35.90%) only
played the keyboard.

Regarding the form of learning, 27 (69.23%) had
learned alone and 12 (30.77%) had learned from an
instructor in a music school, courses, workshops,
or with a private tutor. Most keyboardists, (n = 20,
51.28%) reported dedicating 1-2 hours per day
to study their instrument. Considering weekly
performances, most participants (n = 23, 59%),
played for 8 to 12 h. Thus, considering both show
hours and study hours, most volunteers played for
approximately 14 hours per week.

Most volunteers (n = 21, 53.85) reported
acquiring up to 100% of their monthly income
from music and approximately 29 (74.36%) felt
discomfort, such as tingling, pain, and muscle
tension, after playing. Regarding access to
information on ways to prevent injuries, most
volunteers (n = 23, 58.98%) reported having
access to such information and only 19 (48.72%)
performed stretching before playing their
instrument. Most volunteers (n =23, 58.98%) had
musical activity as their only professional activity.
Only 13 (33.33%) performed any regular physical
activity, and as for daily activities, 22 (56.41%)
reported performing domestic activities, 25
(64.11%) used a computer, and 2 (5.12) did not
do any activity (Table 1).
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Table 1 — Distribution of the sociodemographic profile variables of the sample (n = 39)

Variables N %
Income earned through music practice
0to 25% 7 17.95
2510 50% 4 10.25
50 to 75% 7 17.95
7510 100% 21 53.85
Discomfort after touching
Yes 29 74.36
No 10 25.64
Access to information on how to prevent
Yes 23 58.98
No 16 41.02
Stretching before music practice
Yes 19 48.72
No 20 51.28
Other professional activity
Yes 16 41.02
No 23 58.98
Physical activity regularly
Yes 13 33.33
No 26 67
Day to day activity
Domestic activity 22 56.41
Computer 25 64.11
None 2 05.12

All volunteers had MS in some region in the last
12 months, and 27 (69.24%) had pain in the last 7
days. A significant difference was observed for lumbar
spine pain in the last 7 days (n = 12, 30.76%) and in
the last 12 months (n =27, 69.24%), thoracic pain in
the last 12 months (n = 27, 69.24%), and moderate
intensity lumbar spine pain (n = 11, 28.21%). The
regions with the most complaints were the thoracic
spine, lumbar spine, and neck regions (n = 19,
48.72%). When asked if the volunteers related MS
to work activities, 24 (61.54%) acknowledged this
relationship with symptoms in the lumbar spine.

Only 2 (5.12%) participants sought medical help
because of the symptoms in the neck and shoulder
regions, and 1 (2.56%) sought care for wrist/hand,
knee, and ankle/foot pain. Of these volunteers,
6 (15.38%) were prohibited from performing
activities, such as those related to work and leisure,
due to symptoms in the wrist/hand region (Table 2).
Regarding the severity level, 6 (15%) participants had
a severity index of 4, 21 (54%) presented a severity
index of 2, and 12 (31%) indicated a severity index
of 1. Severity indexes of 0 and 3 were not observed
in any participant (Figure 1).

Table 2 — Frequencies of musculoskeletal symptoms by anatomical region in the sample of keyboard players evaluated (n = 39)

Musculoskeletal Anatomical Region

Variables Neck Shoulder "OT%CIC ppgy  FiSt/  Lumbar Hip/ .~ Ankle/
spine hand spine thigh foot
n® n@® n® n (%) n (%) n (%) n® n(%) n(x%) PValue
Pain in last 7 9 9 12 6
o 7785 50280 gy 3070 agn agagr 51282 3070 Ly <0001
Pain in the last 17 27 23 27 12 12 18
12 months 19048.72)  4350) (g9.24¢ 4(1020) (5508 (6o.04)¢ (35.90) (30.77) (46.16) OO

(To be continued)
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Musculoskeletal Anatomical Region

Variables Neck Shoulder ThS:;:'c Elbow I;':;é L;I:;::r I:hllpg ; nee A';::i/
n (%) n (%) n (%) n (%) n (%) n (%) n» n®) n@® PValue
Impediment of activities 2 (5.12) 1(256) 2(512)  0(0) (15638) 3(7.70) 1(256) 3(7.70) 1(256) 0.265
f:r“v%g;"""e“i““a' 2(512) 2(512) 00 0(0) 1(56) 1(256) 0(0) 1(256) 1(256) 0.825
18 o1 12 17 12 27 28 23
None  u616) (53.84) (30.77) 08482 4358 (3076) (69.23) (71.79) (58.98) °-°2
. . 10 11 6 9 4 6
::tfhnes:?s?'nms lght  ocen eson (55m 3059 pgon 70795 5128 obo i 0281
6 11 8 11 7 5 8
months Moderate 5 3g) 5(1282) ogoy)x 3(769)  ny50) (og21)r (17.95) (12.82) (2052 <0001
5 10 5
Stong gy 2613 pogn. 000 jpp, 9307 00 26:14) 2612 0024

Note: * Significant difference compared to other body regions or pain intensities.

Figure 1 — Severity index provided by Nordic Musculoskeletal Questionnaire n = 39.

Discussion

Musculoskeletal disorders can affect various classes
of workers and are directly related to the force employed
and repetitive movements. In this study involving
keyboardists, 100% of the volunteers complained of pain
or discomfort with a higher prevalence of symptoms in
the spine regions. These results are similar to those of
another study involving keyboardists in which Lourengo
and Silva [24] observed a higher prevalence of pain in
the lumbar and cervical regions. Although there was
no significant difference, the shoulder, elbow, wrist,
hand, hip, and ankle regions were also indicated to be
common regions of pain, which was expected based
on previous studies conducted on music professionals.
Carvalho et al. [25] found that complaints of MS in the
lower lumbar region (53.8%), followed by the shoulder

(46.2%), upper lumbar region (34.6%), neck (34.6%),
and wrist and hands (34.6%) are also frequent.

The wrist and hand region was considered the
third most frequent site of complaints, which may be
related to the frequent use of these structures when
playing, especially when considering the sum of
weekly hours of study and work related to music. In
fact, symptoms of pain, tingling, and numbness in the
wrist/hand region seem to be prevalent among music
professionals [26]; however, the high frequency of MS
observed in this study should be carefully analyzed since
most volunteers also used a computer, which can be
considered a confounding factor.

The high frequency of MS observed in keyboardists
may be due to the posture assumed during the
manipulation of the instrument in either a standing
or seated position, repetitive movements, the lack of
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ergonomic orientation when learning the instrument, or
thelack of preventive measures, such as stretching before
playing the instrument even with prior knowledge of
the ways to prevent injury. In the literature, 70% of the
volunteers said they had knowledge about the forms of
prevention but did not practice them [27, 28].

The weekly duration devoted to musical activity,
even if it is lower than the weekly workload of other
professionals, contributes to the emergence and
aggravation of MS. A musician practices most of the
time without pause and with repetitive, fast movements
and asymmetrical postures that are not ergonomically
oriented to his musical instrument [29], which may
justify the high prevalence of MS even with a weekly
workload lower than that of other professionals.

Severity level 2 was the most common severity
classification in this study; that is, most volunteers
had chronic and acute musculoskeletal discomfort or
pain that did not impair work activities. However, the
results highlight the importance of educating music
professionals on the prevention and treatment of
possible musculoskeletal disorders that may arise by a
health professional. Our result is inconsistent with the
findings of Maciel [30], who found a higher frequency
of severity level 1, which may have been due to the
methodological differences between the studies since
the previous author evaluated only cervical pain.

One limitation of this study was the small sample
size used for convenience. The lack of studies aimed
at the musician population and the use of a tool in
Portuguese and validated for international use are
the strengths of this work.

Conclusion

The frequency and severity of MS is high and
significant among keyboardists. All volunteers in this
study reported having discomfort or pain in at least one
region. Given this finding, the role of the physiotherapist
inthe musician’s health is of greatimportance, along with
guidance on correct posture, the elimination of strained
postures during music practice, and the adoption of
correct ergonomics in the use of the instrument.
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