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ABSTRACT

Background: Instrument players are exposed to occupational musculoskeletal symptoms due to
constant movement and strain to meet the needs of their audience. This can cause dissonance
between the player and the instrument and can cause medical problems in the musculoskeletal
system such as pain, tendinitis, muscle spasms, and joint hyperextension from overuse of body
parts.

Objective: The purpose of this study is to comparatively analyze the characteristics and occurrence
of musculoskeletal symptoms in professional and student players, and to find out the awareness of
the need for health care professionals and special exercise programs for orchestra players.

Methods: The subjects were professional orchestral musicians 191 from the three symphony
orchestras and music students 209 from the four universities volunteered to participate in this
study: 393 subjects (98.25%) completed the questionnaire. symptom prevalence and related factors
of playing-related musculoskeletal disorders (PRMDs) were surveyed with a self-administered
questionnaire. Standardized Nordic Questionnaire was complemented by adding a visual-among
scale and used to diagnose PRMD.

Results: High prevalence of musculoskeletal complaints in both professional musicians (85.30%) and
student musicians (82.30%). Professional musicians and student musicians also suffered the highest
problem in shoulder and neck complaints. Significant differences were found between groups that
recognized of necessity for specialized health professionals, professional organizations, and special
programs for musicians.

Conclusions: Professional musicians and student musicians, like orchestra players, are already
exposed to overuse syndrome. However, student musicians lack awareness of the risk of injury
compared to orchestra players. We suggest that an appropriate treatment management program for
the prevention and early treatment of musculoskeletal system damage should be provided to
performers at an early stage.
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Table 1.
The general characteristics of the subjects
. . Professional Student 2
Variables (unit) musician(n=190) musician(n=203) Total x/t
Gender (male/female) 53/137° 58/145 111/282 .022
Age (yrs) 38.31+7.24° 20.96+2.30 29.34+10.17 -32.427"
BMI (kg/m) 21.67+3.01 20.55+£3.05 21.09+3.08 -3.661
Violin 71(52.21) 48(51.06) 119(51.74)
Cello 28(20.59) 33(35.11) 61(26.52)
Strings Viola 24(17.65) 8(8.51) 32(13.91) 9.043"
Double bass 13(9.56) 5(5.32) 18(7.83)
Total 136(59.13) 94(40.87) 230(100)
Flute 10(41.67) 37(52.86) 47(50.00)
Oboe 6(25.00) 7(10.00) 13(13.83)
Woodwinds Clarinet 6(25.00) 19(27.14) 25(26.60) 3.438
Bassoon 2(8.33) 7(10.00) 9(9.57)
Total 24(25.53) 70(74.47) 94(100)
Horn 9(37.50) 7(24.14) 16(30.19)
Trombone 5(20.83) 8(27.59) 13(24.53)
Brass Trumpet 7(29.17) 10(34.48) 17(32.08) 1.153
Tuba 3(12.50) 4(13.79) 7(13.21)
Total 24(45.28) 29(54.72) 53(100)
Percussion 5(83.33) 9(90.00) 14(87.50)
Others Harp 1(16.67) 1(10.00) 2(12.50) .152
Total 6(37.50) 10(62.50) 16(100)

aNumbers(%), "Mean+SD, BMI: Body mass index, ‘p<.05, ~p<.01
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Table 2.
Characteristics of musical instrument performance between an orchestra musicians and student
musicians
. . Professional Student 2
Variables (unit) musician(n=190) musician(n=203) X/t
Playing career (yrs) 25.69+5.99° 7.47+2.99 -33.289"
Professional career (yrs) 13.13+6.39 - -
Daily practice time (hrs) 2.84+£1.34 3.13+.11 1.935
Weekly practice time (hrs) 17.44+ 68 18.83+.83 1.283
. . Always 121(63.68)° 161(79 31)
preak fime during Sometimes 68(35.79) 40(19.70) 12.850°
p p Not at all 1(.53) 2(.99)
Suffice 78(41.27) 143(71 14)
Sufficient time for rest Absolufevlerii?[ 98(51.85) 55(27.36) 37.119"
Y 13(6.88) 3(1.49)
enough

Mean+SD, "Numbers (%), "p<.01

Table 3.

Comparison between professional and student musicians of exercise performance before and after

playing practice

Exercise Musical warm-up Body warm-up Cool-down
performance PM SM x” PM SM x” PM SM x”
Always 109(57.37)* 128(63.05) 15(7.89) 11(5.42) 4(2.11) 5(2.42)
Sometimes 76(40.00)  66(32.51) 2.943 70(36.84) 59(29.06) 4.422 41(21.58) 39(19.21) .376
Not at all 5(2.63) 9(4.43) 105(55.26) 133(65.52) 145(76.32) 159(78.33)
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Figure 1. The level of pain that professional
and student musicians experience according to
their body parts

al
=

i)

FRINE ol
U]»O]-O]j:] EH
UERHTHp<.01). &
A=7tol EHO]H

O}J— AT



Kim and Shin. A Comparative Study on the Characteristics of Performance-related Musculoskeletal Symptoms between
Orchestra Performers and University Student Performers

AEsthetn S AFRAPL 46.32%=2 7MY Wk AFAL & 68.95%%H 00, SPYAFA oAM= 54.19%7}
9t SPARALA = RAXNS & o A gtobet A 5g WA ATt sfo] & & Tto] fojsh #AgS
1 SEE 497t 29.06% = 7Y Wokth ‘opRel XA HAtHp<.01). &5 YA Ao ¥oIH Xgo] FF+= A
S S detfetn SEE AFes AGAFAPL FAFAN: 2YRAR(BRA7IAR)E W2 F97t 24.4%
13.16%, SPEAFAR= 21.67%Act. &5 WA Al £A| 2 7P ¥k, anpgo] AR (=SAR)(19.2%)F
g &= & bl [ojst #Rigol Qldot OFALR](16.2%) R0t SPARAN: E2]A2(BR7]A]R)
(p<.01)(Table 5) S W2 Afgo] 22.6%= 7P Woti, Orpgo] xayk

o 333 Telwd

AZRALE & A AF 2 AT 242 HEsH A2 7. HEY AFKe] AZHYE AT A2 A
AAAFA = 40.53% A0, SPIAFAE 25.12%=2 & 27]¢%a z2 0o ojgh QAA
o ko] {ojgh #iido] QI dti(p<.01)(Table 6)

o] &4 FE Be T+ ZF o) BT T3 of

2

g

S
=
]
0
o o
i)

P
N
Jur
IT-"

b

7}
£ golglnt. olaist &
2

S
ot
=2
fn)
=(|)|:.‘
1o
i)
i)
)
]
]
nL
rlo
oM.
o2
)
ac)
rr
S
>,
ol
rlo
ia)
o>~
re
I
S
=,
=2
o
rr
~J
>
(o]
(e}
X
A
N
i)
to
ol
K=l
in)
Rl
ol
ol
)
4n
S
i)
ng

Table 4.
Comparison of musculoskeletal pain experience of the performer according to the characteristics of
the instrument

Pain/Discomfort Strings Winds
region PM SM OR (95%CI)* PM SM OR (95%CI)
Currently
Neck  69.12° 72.34 1.169(.65-2.09) 56.25 44.44 .622(.31-1.25)
Shoulders 69.12 77.76 1.553(.85-2.84) 56.25 62.63 1.303(.65-2.63)
Upper back 50.00 48.94 .958(.57-1.62) 35.42 27.27 .684(.33-1.43)
Lower back 47.06 61.70 1.813(1.06-3.10) 33.33 42.42 1.474(.72-3.03)
Wrist 37.50 42.55 1.235(.72-2.11) 22.92 34.34 1.759(.80-3.88)
Finger 33.82 46.81 1.722(1.01-2.95) 18.75 30.30 1.884(.81-4.37)
Elbow 16.91 19.15 1.164(.59-2.30) 4.17 8.08 2.022(.41-9.91)
Winds: Woodwinds+brass+others, ®0dds ratio (95% CI), "%, PM; Professional musician, SM: Student musician
Table 5.
The relationship between instrument player's playing posture and pain-generating characteristics
Variables Professional Student 2
musicians(n=203) musician(n=190)
Very closely related 111(58.42)2 75(36.95)
Performance .
Posture,/Playing It is related to some extent 63(36.32) 113(55.67)
Techniques is it Not sure 2(1.05) 11(5.42) 25.434"
related to pain Not very relevant 6(3.16) 2(.99)
occurrence?
Not relevant at all 2(1.05) 2(.99)
Take no action 25(13.16) 44(21.67)
Extend your breaks a little longer 38(20.00) 59(29.06)
What to do if I Practice while being treated 88(46.32) 46(22.66)
experience Shorten the practice time 13(6.84) 16(7.88) 26.162"
pain? Changing the technique of playing 8(4.21) 15(7.39)
Stop practicing 13(6.84) 14(6.90)
Others 5(2.63) 9(4.43)

“Numbers(%), "p<.01
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Table 6.
Injury experience and management methods for instrument players
Variables Professional Student W
musicians(n=190) musician(n=203)
Due to past performances No 113(59.47)a 152(74.88) 10.602°
Have you ever had an injury? Yes 77(40.53) 51(25.12) '
Shoulders 32(41.00) 22(44.00) 2.986
Finger 29(37.20) 18(36.00) 3.744
Wrists 28(35.90) 17(34.00) 3.85
Neck 20(25.60) 11(22.00) 3.524
Due to past performances Lower back 9(11.50) 5(10.00) 1.454
damaged regionsb Elbows 8(10.30) 2(4.00) 4.085
Upper back 7(9.00) 3(6.00) 1.905
Knee 1(1.30) 0 1.066
Ankle 1(1.30) 0 1.066
Hip 0 1(2.00) .943
Whether or not there was hospital No 59(31.05) 110(54.19) 91.430°
treatment for past pain/discomfort Yes 131(68.95) 93(45.81) '
Electrotherapy 116(24.4) 78(22.6) 8.359"
Manual .
therapy 91(19.2) 51(14.8) 20.106
Massage 77(16.2) 51(14.8) 22.053"
Acupuncture 66(13.9) 44(12.8) 10.602"
Untreated 38(8.0) 74(21.4) 17.223"
Type of treatment for pain controlb Drug 34(7.2) 20(5.8) 5 356
treatment
Injection .
therapy 29(6.1) 10(2.9) 11.732
Exercise
therapy 21(4.4) 14(4.1) 2.09
Others 3(.6) 3(.9) 0.007

aNumbers (%), bMultiple responses analysis, *p<.01
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Table 7.

Awareness of experts, treatment institutions and programs for health management of musicians

Specialized health Professional Special programs for
professionals for musicians organizations for musicians musicians
Professional Student Professional Professional Student
musician musician musician musician musician
Absolutely hen 7910 53(26.11) 104(54.74) 80(42.11) 37(18.23)
necessary
Seems 71(37.37) 99(48.77) 76(40.00) 96(50.53) 96(47.29)
necessary
Don't know 8(4.21) 35(17.24) 6(3.16) 10(5.26) 51(25.12)
Seems not 5(2.63) 11(5.42) 4(2.11) 3(1.58) 9(4.43)
necessary
Absolutely
not -(.00) 5(2.46) -(.00) 1(.53) 10(4.93)
necessary
x? 46.1027 76.665"

@Numbers(%), "p<.01

el &5 L AEeE 35 A&7

t (Kuorinka =, 1987). ax{
Aol g Mgzl g
0] Abreu-Romos?}t Micheo(2006), Kim(2007)e] 4
TFolA BuE AGARAIY] [FHE 83.6%, 85.2%2t
Guptill £(2000)2] st HAZxxte] SWHE 87.7%, 1
2]1 Roset-Llobet 5(2000)2] AFAIE(RIYU, HA)0]
SHE 85.7%et SAFSHYTE Lee(1997)2} Koh(2006)9]
SPARA ] tigh AfolA= 47.9%, 73.4%° GHE

]
i
v
=)

n
2
-
=)
2

o'}
X
=2
itha
[
ol
ok
2 1
kl
rk
2
N

I lo =
Jo
ok
i
o
e

Da)
-
rlr
(o6}
~J
—
©
x
2 1%

AZXKZ 84.21%, SHA

(o]
Ae g3Ee AY

(00)
o
N
N
X
tu
e
Q
Q
=
c
S}
S ofn
X e g 1o
ok — P
W g
lg—v-‘
(0]
Sas
5
A xR
ol
HI'JO\'
o
0%
re
2P
>
2

d
5 63%%= [ArSHIC
F5E0] 80% ooz

~

i)
o = e
T 8 do 1@
e ru ok & rr

4n
o
a
=
N
N
]

I
>
©
)
5
e
rlo
r2
ox,
o]
OE r
rIJ\O i
oX,
o2
_O'L
Rl
c
] ff] Y] pa)
ey Mo lo
12 o fu
b >

I}

My 49 ri oo
to nE o

)

d

ok

£712 33.82%, THA]|

T4 o, B Bejolx



The Journal of Korean Orthopedic Manipulative Physical Therapy ISSN 1226-3680 (Print)

2022:28(3):21-32. www.kaomt.or.kr ISSN 2508-7282 (Online)
AF 25.12%°0]1910™  Rojgt Afo]lE HATh Lee & AR el 2ae Ba/dE AASHA Zohal Qe &
(1997)9] AFolA= AFAFAI7T 68.4%, SHAIAFA7L gk olg2 ‘10| glow A= Zo] gltkno pain, no
48.8%7F +5ut 19 3742 AHstAttl B sl gain)'gh= S4A Ayt 52 A5 4tEo|n 29
oz AFoA ALAFAES] 50% ool ZE4A & =5 Al 5% 2719 ¥gE AFE st 7| s Waligt
S A#@stotn shitH(Hiner 5, 1897). + 259 A4S 7HRAL At (Lockwood, 1989). @
E3h 2 FY RYUEE opfet 5 HEo] 7MY H© 2hx] ARANY] Hike] QIAlMEte] Ajuw&o] Sofetw
on S5 LA Ao Htd RE FTRIAME= ALA o] g AJAFAENA A3 ojof sttt Als
e SYRIE(BA7IRE)7E 116%8(24.4%) 02 7P ot
ol R AFAIOIM = 78%(22.6%) 0.2 7T okt AFALEo] AAl APst Qe &5 dev AdAF
28y 35 Al AlRE 9K] o2 AAARA= 8%l Arob SMYAFAL & AA] B9 FolA dF o, 2
oy SPIARAR= 21.4%01900. Al AFAY S5 o, FolA 3.8604 4.609] T FEE SAS)
(94.74%)%} SPYAFAH92.62%) 5 AP AMA| U AF o, AAARFAIE0] SPYAFAL By 359 F=rt
7Ho] F5UAu Ael/gdol okl gEsialoy wd o =7 Ueptoy sAgA s [OJgh Afol= Qi
gel Ao gk ggoll [elgt Apo|zh Qolet &5 o SRAFAE AFo] TSt eAIAER}) YE A
Wy Al 3782 £017] Yol ALAFA= AEE wo SA7IAYE 59 FHIE Yl 5FF 3AIRE ol or|dE
Al A5eTH46.32%)7 7P Woka s AR A= < S Heg o]z% oju] yARgo] ot F5ol =&
FAXE & 9 47 $tH29.06%)7F 71 Tkt Tlof oy AR 7|Zto] AYAFA | vls] diRlo=
J2{4 Lee 5(1997)9] AFolM= XY 58S & Aol 35 d=e Ao7t Y Aow HHEn
o|7] Yl o ZRAE FSHA] 42 F7t 64.0%% 2 dAFoM e AR Y] AiEQl "ald o
on & AFANE= AJAFA 13.16%, STYAFA} s RAAZASL2 55.79%, MEX] 27| 54.74%, &
21.67%= 71& ALt Afo|7t ek 12y &5 o eI 42.11%2 Goidlon sPARAES
Bdshs 71 B¢ AFY ASS FUHE 49+ Ad 26.11%, 20.69%, 18.23%= F - {te] {-o|gt xpo|7t
AFAL 6.84%, SAAFAL 6.90%= Lee(1997)2] A+ Aot AARAIEE AJAFAE| ol 559 %
of 9.6%2} H]R7t FAES Btk AR 544 ol& T ol Eot AFArEol ZEAA S8 1Y d
2 5% E95tl Ad5E FUSH] %+ AeE U olabs S obA QIAISHA] Roto] AThA 9l Qg o]
Efon] ol2igh 543 olalistal A=tol] 9= X & QIAOA] Afo]E Hol= Zlog HHEn)
2 o] JidElojop & Zol2t At Jeju & ol Al "a g e "Wastit o] &
2 A9 FAA AF FHlsS She AUARAL 89 F2 A AE7F 93.16%, 74.88%(X A/
© 97.37%. SIAFAL 95.56%= ThRFS AFAPE ). AR AR 93.16%. 74.88%(HF/ ). S
o5k Qoitt. vrd AR A AA| FHlRsolM = A TeL 2 IO A = 92.64%, 65.52% (R A/B)= Ald
BAFAT 55.26%, SPYAFAL 65.52%= ARE o9 AFAPAM = 90%7F @+ 719 Z& AFAEo] A7)
AFAPT 085K o= AJEIITE. E3t A3 & AR Wi wsol HQ/dE EHSHL . Andersen &
2| &M e AAAFAZE 76.32%, SHIAFAL 78.33% (2013)2 AFAL= 50l tiAsh= Al24 ool sl
2 Sk

o
o
N rlr

E2o] AFAPE »e85HA] ekttt A27te] EgiRtes 7iA dde 524
| Qof Algy oy wso] 9dA 2

)
2L
1)

=)
o

TS Yt &5 A5H SO AXEE 4 AddF olsfish= A&7t Hastotal shyict.
KFo] 87%%t SHAHAZRAIEL 77.9%7F 559 et & E3H Warrington(2003)2 A& A&7l=0]l AFAR]
oEATHY Buston W MEItEL 250 Adaclo] gt A|AlS gt ARARe] BAF & Af
or7] AFZAMA L FastH AEA, A7 &5 &o] g3o] 2% IFZ Rt skt AFARS]
485 50l §HEol ot Argof QJgt BAFS W] TEAA S8 Z2 Axer A" 249 AAES
gttt shgitH(Barton &, 2008). QIAIGH b]=, w29jo], JHUtioA= AFANES] R4
AFAR= AAC 7S ol dF AR A SAE & g2 Yst wgm2 880l ojn] dtw wHapgo] =Lt
st &71ehs FE= A5 FH[EE(musical warm-up) gol tHZaza, 1992). Z2jut Yol AFA=9] &
o] m]% Fastty AzZbsti Qlout AlA| Fv|Et TFol= Estl A7 AErldoly eza s 1



Kim and Shin. A Comparative Study on the Characteristics of Performance-related Musculoskeletal Symptoms between

Orchestra Performers and University Student Performers

2

Rl
Ho
o,
qz
1P
oL
e
U o
o,
r)l _[:'
a
o
R
o
o
N
1o
I re

)
N
Lo
)
Mg
N
e
offl
»2
2
ok
Rl
o
=]
]
]
ol
1o

oo 4
o rr M R
rr
> [{o Jn o%
ox
o
i)
=(I)g
_O'L
kl
i)

> O
o —-
i
mo R
>
u
rn
—L—lr-|o

J
2
£
o,
e

i >
rlo

i)

2,

o]}

ok

N

N

N

ol

=
10
rpt
_O'L
2
>
Uy
i
1
i7a)
_O'L
Q.
lo o £
o - 12
fu yo L& 4 r
oo Mo
ok i) ﬁ j_)A‘ Y
S i =
E NI
1% O,
z g 0
ill,
>

>
olr
ok
)

o%

329

=2

H

ot

i)

2

)

Rl

)

rJ

i)

0,

oY

S~

>,

i

W 0%
>,
i)
P

oX Mo ri o

=g oh i By
19 3% @ ro

Lo
Eje
X ooln

=2
£
>~
2
)
el

ol
o
8
N
[ = T
41 Ao
mr =2
40 B
= >
pa
koo
uu 1o
By oX o
>~ 1
O ox
rok 05~
> 2
o 18
o =
iha)
4>
3}
in)

2
lo
]
rok
=
o
>
fu)
i
rﬂ:
of
_O'L
rr
i(‘l_“

in)

-

Pa)

rC

Lo
a
o
2
o
=
rJ
ra
12
e
A
e '|>‘
m -
NI
- o

oprloh o] ARAL BE ojrfet
Y e SWES BATh 9F AU AF/Es
EFWY 54 ol Be AAARAet e
At 710 QAlel Afel7} Qigick

3. £ wAlol gt xA] WEe AYAFAE AR
2 wou] Aashs AFAb we v SpgYs
A RAATE o 27 st gue olgstelnt

4. A% QY 240 AL AAAFAP} PYAE

AWtk o get, Y ol &4we Rit &
o
f

2 2% op) Rogt. 2344 549 SuE
AQAFANBE30%)9 SPYAFAH82.30%) B0

AFALS9 IMAMEFoHoR Qg 2Z4A 52
A AHFAHEGE ofzt ofd uolof] ol7]E AlAlshe &
MAFAAE FFS 1A 4 Jovz Jotw ol £
7] AN o] Al&tE|ojof e,

wiatx] o] AFE Bofl LA H WA AGAFAe}
SAAZALEL 2EAA 54 LA 540 digt W&ol
24 ogre ¢St mem e IMnp A7ie|Z e 7S
Fdohe AR RN AlgEE Zol "asitt

Abreu-Ramos A, Micheo W. Lifetime prevalence
of upper body musculoskeletal problems in
a profeddional level symphony orchestra:
Age, gender and instrument specific results.
Med Probl Perform Art. 2007;22(3):97-104.

Andersen LN, Roessler KK, Eichberg H. Pain
among professional orchestral musicians: A
case study in body culture and health
psychology. Med  Probl Perform  Art.
2013:3(20):124-130. https://doi.org/10.21091/
mppa.Z2013.3026.

Barton R, Feinberg ]JR. Effectiveness of an educa-
tional program in health promotion and in-
jury prevention for freshman music majors.
Med Probl Perform Art. 2008;23:47-53.
https://doi.org/10.21091/mppa.2008.2010.

Berque P, Gray H, McFadyen A. Development and
psychometric evaluation of the Musculoskeletal
Pain Intensity and Interference Questionnaire
for professional orchestra Musicians. Man
Ther. 2014;19(6):575-588. https://doi: 10.1016/
j.math. 2014.05.015.

Betzl, J, Ursula K, Kai. "Overuse syndrome of the
hand and wrist in musicians: A systematic
review." ] Hand Surg Eur Vol. 2020:45(6):
636-642. https://doi: 10.1177/1753193420912644

Bijur PE, Silver W, Gallagher EJ. Reliability of the



The Journal of Korean Orthopedic Manipulative Physical Therapy

2022:28(3):21-32. www.kaomt.or.kr

visual analog scale for measurement of
acute pain. Acad Emerg Med. 2001:8(12):
1153-1157. https://doi.org/10.1111/j.1553~
2712.2001.tb01132 x.

Choi W], Sung NJ, Kang Y], et al. Validity of
NIOSH- and Nordic-style questionnaires in
the screening and surveillance of neck and
upper extremity work-related musculoskeletal
disorders. Korean ] Occup Environ Med.
2008:20(3):205-214. https://doi.org/10.35371/
kjoem.2008.20.3.205.

Fishbein M, Middlestadt SE, Ottati V. Medical
problems among ICSOM musicians: Overview
of a national survey. Med Probl Performing
Art. 1988;3:1-8.

Franco G. Ramazzini and workers' health. The
Lancet. 1999:;858-861.

Fry HJ. Incidence of overuse injury syndrome in
symphony orchestra. Med Probl Perform
Art. 1986;1:51-55.

Fry HJ. Prevalence of overuse (injury) syndrome
in Australian music schools. Br JInd Med.
1987:44:35-40. http://dx.doi-
.org/10.1136/0em.44.1.35.

Guptill C, Zaza C, Paul S. An occupational study
of physical playing related injuries in college
music students. Med Probl Perform Art.
https://doi.org/10.21091/mppa.2000.2018.

Hiner SL, Brandt KD, Katz BP, et al. Performance
related medical problems among premier
violinists. Med Probl Perform Art. 1987;2:
67-71.

Kim SS, Park ], Ryu SY, et al. The Prevalence
and related factors of musculoskeletal dis-
orders of players of professional musicians.
The Journal of the research institute of
statistics. 2007;9:1-17.

Koh JW, Lee SJ, Kim YK, et al. The prevalence of
playing-related musculoskeletal disorders of

playing

instruments. Korean ] Occup Environ Med.
2006:18(3):189-198. https://doi.org/10.35371/
kjoem.2006.18.3.189.

music college freshmen string

ISSN 1226-3680 (Print)
ISSN 2508-7282 (Online)

Kuo FL. Holistic Health and The Prevention of
Related
Disorders in Orchestral String Musicians.

Performance Musculoskeletal
Toronto. University of Toronto. Doctoral
Dissertation. 2012:1-129.

Kuorinka 1, Kilbom A, et al

Standardized Nordic Questionnarires for the

Jonsson B,

analysis of musculoskeletal symptoms. Appl
Ergon. 1987:18(3):233-237.  https://doi.org/
10.1016,/0003-6870(87)90010-X.

Laitinen HM, Toppila EM, Olkinuora PS. Sound ex-
posure among the finnish national opera
personnel. Appl Occup Environ Hyg 2003;18:
177-182. https://doi.org/10.1080/10473220301356.

Lederman RJ, Calabrese Lh. Overuse syndromes
in instrumentalists. Med Probl Perform Art.
1986:1:7-11.

Lockwood AH. Medical problems of musicians. N
Eng ] Med. 1989:320:221-227. https://doi:10.
1056/ NEJM198901263200405.

Lopez TM, Martinez JF. Strategies to promote
health and prevent musculoskeletal injuries
in students from the high conservertory of
music of salamanca, spain. Med Probl
Perform Art. 2013:28(2):100-106. https://doi-
.org/10.21091/mppa.2013.2018.

Lee EN, Lee EO, Lee IS, et al. A study of muscu-
lotendinous problems of students majoring
in musical instruments in Korea. ] Rheum
Dis. 1997;4(1):48-60.

Lee EN, Lee EO, Lee IS. A Study of muscu-
loskeletal problems among Instrumental mu-
sicians in Korea. The Seoul Journal of
Nursing. 1997:11(1):13-23.

Moon HJ. Medical problems experienced by
musicians. ] Music Edu Sci. 2012;15:111-129.

Palmer K, Smith G, Kellingray S, et al. Repeatability
and validity of an upper limb and neck dis-
comfort questionnaire: the utility of the
standardized Nordic questionnaire. occup
med. 1999:49:171-175. https://doi.org/10.1093
/occmed/49.3.171.

Paarup HM, Baelum ], Holm JW. Prevalence and

31



Kim and Shin. A Comparative Study on the Characteristics of Performance-related Musculoskeletal Symptoms between

Orchestra Performers and University Student Performers

consequences of musculoskeletal symptoms
in symphony orchestra musicians varyby
study. BMC
Musculoskelet Disord. 2011;12:223-236.
https://doi.org/10.1186/1471-2474-12-223.
Rico ES. En forma: Ejercicios para musicos.
Barcelona. Editorial Paidés. 2003;19-21.
Roset-Llobet ], Rosines-Cubells D, Salo-Orfila JM.
Identification of risk factors for musicians

gender: A cross-sectional

in catalonia (Spain). Med Probl Perform Art.
2000:15(4):167-174. https://doi-
.org/10.21091/mppa.2000.4032.

Sakai N. Hand pain attributed to overuse among
professional pianists: A study of 200 cases.
Med Probl Perform Art. 2002;17:178-180.
Dhttps://doi.org/10.21091/mppa.2002.4028.

Wynn Parry CB. The interface. In Winspur I,
Wynn Parry CB (eds). The musician’s hand.

32

London. Martin Dunitz. 1998;13-32.

Warrington J. Hand therapy for the musician.
Instrument focused rehabilitation. Hand
Clinics. 2003:19(2):287-301. https://doi.org/10.
1016/S0749-0712(02)00095~-1.

Zaza C. Playing related health problems at a
Canadian music school. Med Probl Perform
Art. 1992;7:48-51.

Zaza C. Playing-related musculoskeletal disorders
in musicians: A systematic review of in-
cidence and prevalence. Can Med Assoc J.
1998:158(8):1019-1025.

=B 4A(Date received) 020229 08¥ 06Y
=R A(Date Revised) 020229 08¥ 09¢
=2 AR A A(Date Accepted) : 20224 09Y 14



