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— Abstract —

Musculoskeletal Disorders and Related Factors
of Symphony Orchestra Players

Nak-Jung Sung, Joon Sakong, Jong-Hak Chung

Department of Occupational and Environmental Medicine,
College of Medicine, Yeungnam University

Objectives : Several studies have shown that performance related musculoskeletal disor-
ders present a significant and common health problem for instrument players. This study
was conducted to investigate the symptom prevalence rate of performance-related muscu-
loskeletal disorders and risk factors on symphony orchestra players.

Methods : The symptom prevalence rate of musculoskeletal disorders and related factors
including demographic factors, occupational factors, psychosocial factors, practice and per—
formance-related behaviors of on 156 symphony orchestra players in Taegu city were sur—
veyed with a self-administered questionnaire.

Results : Instrument players have performed for 14.6 years in average and worked 4.9
for years in average as a member of symphony orchestra. The subjects consisted of 106
string players, 48 wind players, and 8 percussion players. The symptom prevalence rate of
musculoskeletal disorders according to the NIOSH surveillance criteria was 79.6 % and
operational criteria by authors was 45.9 %. The prevalence rate of viola players was high-
er than violin players, and the prevalence rate of the bass players was higher than that of
the cello players. In univariate analysis, job insecurity, irregular performance, stress from
family problems, and performance related psychosomatic strains had a significant associa-
tion with the prevalence rate of musculoskeletal disorders. In multiple logistic regression,
job insecurity, irregular performance, and stress from family problems were significant
variables affecting the prevalence rate of musculoskeletal disorders of instrument players.

Conclusions : This study suggest that symphony orchestra players are high risk group
of musculoskeletal disorders. Irregular performance schedule and psychosocial stress includ-
ing job insecurity, and psychosomatic strain were important risk factors of players’ muscu-
loskeletal disorders. An exercise program such as stretching before and after performance,
regular performance schedule and reduction of psychosocial stress might be helpful for pre-
vention of musculoskeletal disorders of instrument players.

key Words : Work related musculoskeletal disorder, Instrument player, Symphony
orchestra player
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Table 1. General characteristics of the study
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Table 2. Work related characteristics of the study subjects

Mean+SD

. "
Characteristics (n=157) %
Instruments
Strings(M/F) * 64.1(13.0/87.0)
Winds(M/F) 30.8(64.6/35.4)
Percussions(M/F) 5.1(75.0/25.0)
Years played(yrs.) 14.6+6.4
Orchestra career(yrs.) 4.9+5.5
Practice time(hrs./day) 5.1+1.3
Regular breaks
Yes 76.8
No 23.2
Personal concert'
Yes 79.5
No 20.5
Freguency of personal concert' 2.2+2.3
Musical warm-up
None 5.1
Often 56.4
Always 38.5
Physical warm-up
None 49.0
Often 38.9
Always 12.1

*M/F: male/female.
' Experience of personal concert during recent one year.
' Frequency of personal concert during recent one year.

Table 3. The prevalence of musculoskeletal disorders according to the NIOSH surveillance criteria by
instruments and anatomical sites(%)

Instruments Neck Shoulder Back Elbow Wrist Finger Total
Strings(n=100) 42.0 61.0 48.0 29.0 26.0 29.0 80.0
Winds(n=48) 43.8 58.3 45.8 14.6 16.7 29.2 75.0
Percussions(n=8) 50.0 50.0 62.5 0.0 50.0 50.0 100.0
Total(n=156) 43.6 59.6 48.1 23.1 24.4 30.1 79.6
Hop7] AFAlA e A7t 64.6 %o AFEE = Aol 22.3 %AHTable 2).
< F 14.69(H9], 5d~39d)olH, 84 o] NIOSH®] #ZA71Eel ofgh AFAte] 2244 F
179 ol3P 70 %ol mgletole] BFE = AFWES 79.6 %oldth. ldze debs] 9
Faaes 49909, M ~34d) ot Al FAE 80 %(80%), wetr] AFA 75 %(36%).
Mol A% B AgAzte Sk W ATl B Eeb] AFAl 100 @9, At At
AAFAM FAAES 1584 23] UATt. 7H)D 74.5 %, AAAE 82.1 BT AAFALEEE oA
AFAIIEE ot F At 2717 e o AJAAFAI 5 59.6 %, 5 48.1 %, % 43.6 %, <71 30.1 %,
TRARD FAAE zhe Abghe] 73.9 %, 284 & &5 24.4 %, 2 9 8A] 23.1 %A= A4 |
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Table 4. The prevalence of musculoskeletal disorders according to the operational criteria® by instru-
ments and anatomical sites(%)

Instruments Neck Shoulder Back Elbow Wrist Finger Total
Strings(n=100) 19.0 27.0 30.0 7.0 7.0 9.0 45.0
Winds(n=48) 18.8 31.2 27.1 4.0 4.0 10.4 47.9
Percussions(n=8) 0.0 0.0 25.0 0.0 12.5 12.5 37.5
Total(n=156) 18.5 26.8 28.7 5.7 6.4 9.6 45.9

* Experience of musculoskeletal symptoms more then moderate intersity in recent a week.

Table 5. The prevalence of musculoskeletal disorders according to the NIOSH surveillance criteria by
instruments and anatomical sites(%)

Instruments Neck Shoulder Back Elbow Wrist Finger Total
Violin(n=47) 40.4 57.5 44.0 25.5 17.0 21.2 78.7
Viola(n=19) 52.6 63.1 73.7 47.4 42.1 42.0 78.9
Cello(n=20) 40.0 60.0 35.0 25.0 25.0 25.0 85.0
Bass(n=13) 38.5 77.0 46.3 23.0 46.0 38.5 84.6

Table 6. The prevalence of musculoskeletal disorders according to the operational criteria® by instru-
ments and anatomical sites(%)

Instruments Neck Shoulder Back Elbow Wrist Finger Total
Violin(n=47) 17.0 25.0 31.0 8.5 4.2 4.2 40.4
Viola(n=19) 31.5 31.6 36.8 15.8 15.8 15.8 57.9
Cello(n=20) 15.0 15.0 15.0 0.0 5.0 10.0 30.0
Bass(n=13) 15.4 46.2 38.5 0.0 7.7 7.7 61.5

* Experience of musculoskeletal symptoms more then moderate intersity in recent a week.

Table 7. The prevalence of musculoskeletal disorders according to the NIOSH surveillance criteria by
instruments and anatomical site(%)

Instruments Neck Shoulder Back Elbow Wrist Finger Total
Wood winds(n=23) 47.8 65.2 43.5 17.4 21.7 30.4 78.3
Brass winds(n=25)  40.0 52.0 44.0 12.0 12.0 24.0 72.0
Epston doy] AFArE Befr] AFAtel Hlg) o TEAAG N tHE A8AFES 40.8 %A
N, & E5 & 5 FER BN FFREEC] -rﬁtéih NIOSH #A171532 TYU3 B3E2 o7
o4 =4 Yehgey A2 fot Aol §l 223 %, 5 17.8 %, |5 17.2 %, €5 10.2 %, <
Ak, oAz AFARe] A9 BE BHolA @A AF sk 8.9 4‘ Z 9 FEA7 8.3 %9 wAR =
Ztell Hlal S/ 8ol E3tH(Table 3). vebdth 4 dled dFu dES s 2E A=
o] AFAFES] 7l o ZEAA FHRHEE 9 TS @A =AY B I AFA= 17.8
< 45.9 %ola, FHEEs NIOSHY ZAIZIE  %Ra, @Ayl AFAY 23 %, #<7] dFA9
I v 2R T, o, Fol vk T HlE] 3.1%00A RSl S8E AA wln 311’/}"’ <
=9t (Table 4). S tHp0.05). ¥&al e1FA7] ulolgel dFA}
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Table 8. The prevalence of musculoskeletal disorders according to the operational criteria® by instru-
ments and anatomical sites(%)

Instruments Neck Shoulder Back Elbow Wrist Finger Total
Wood winds(n=23) 30.4 43.5 52.2 4.4 4.4 4.4 60.9
Brass winds(n=25) 8.0 20.0 4.0 4.0 4.0 16.0 36.0

* Experience of musculoskeletal symptoms more then moderate intersity in recent a week.

Table 9. The prevalence of musculoskeletal disorders according to the NIOSH surveillance
criteria by instruments and anatomical sites(%)

instruments  Neck Shoulder Back Arm/Elbow Wrist Finger
(n=156) Rt Lt Both Rt Lt Both Low Upper Both Rt Lt Both Rt Lt Both Rt Lt Both

Strings 3.0 14.0 25.0 14.0 12.0 35.0 21.0 11.0 16.0 4.0"18.0" 7.0 8.0 11.0 7.0 1.0" 24.0" 4.0
(n=100)

Winds 6.3 6.3 31.3 8.3 12.5 27.1 14.6 18.8 12.5 12.5*2.0* - 10.4 4.2 2.0 8.3 104 8.3
(n=48)
Percussions - - 50.0 - 12.5 37.5 25.0 - 37.5 - - - - 37.512.5 - 25.0 25.0
* (001

Table 10. Univariate logistic regression results in survey of musicians

Variable Unadjusted p value 95% CI
odds ratio

Age 0.97 0.25 0.918-1.022
Female gender 1.33 0.42 0.674-2.602
Marrital status 0.76 0.31 0.447-1.289
No. of children 0.34 0.72 0.365-1.419
Body mass index 0.99 0.69 0.947-1.306
Years played 0.97 0.17 0.917-1.012
Orchestra career 0.96 0.29 0.898-1.033
Practices time 0.02 0.90 0.783-1.320
Regular breaks 1.82 0.12 0.849-3.915
Personal concert 0.96 0.93 0.442-2.101
Musical warm-up 1.03 0.92 0.541-1.977
Physical warm-up 1.19 0.59 0.634-2.229
Strings 0.94 0.87 0.489-1.820
Viola 2.03 0.20 0.687-5.973
Bass 0.78 0.84 0.066-9.076
Co-worker support 1.22 0.62 0.558-2.669
Supervisor support 0.99 0.98 0.576-1.711
Job insecurity 1.22 0.01 1.056-1.408
Psychosomatic strain 2.91 0.04 1.081-7.841
Method of playing® 1.20 0.58 0.626-2.304
Posture while playing® 1.10 0.82 0.476-2.542
Irregular practice® 2.22 0.02 1.133-4.432
Personal concert” 1.72 0.14 0.832-3.550
Stress of family problems* 2.90 0.00 1.489-5.648

* changes of factors related to playing instruments in recent three months.
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Table 11. Multivariate logistic regression results in survey of musicians

Variable AdJuStE(,i p value 95% CI
odds ratio
Job insecurity 1.256 0.005 1.069-1.476
Irregular practice® 2.140 0.054 0.987-4.636
Stress of family problems™ 2.339 0.011 1.261-5.945

* changes of factors related to playing instruments in recent three months.
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