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Prevalence of occupational musculoskeletal disorders among workers in
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Abstract: Objective To investigate the prevalence and risk factors of occupational musculoskeletal disorders among
workers in heavy—duty automobile parts factories in Beijing Municipality, so as to provide insights into development of
effective interventions for occupational musculoskeletal disorders. Methods The workers in three heavy—duty automobile
truck parts factories in Beijing Municipality were recruited using the convenient sampling method during the period from
May 2019 to October 2020. Subjects' demographic characteristics, type of job and prevalence of occupational musculosk-
eletal disorders at various sites were collected using self—designed electronic questionnaires, and the factors affecting the
development of occupational musculoskeletal disorders were identified using a multivariable logistic regression model. Re-

sults A total of 264 workers were enrolled, including 260 males (98.48%) and 4 females (1.52%). The participants had
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a mean age of (31.71x6.13) years, and mean duration of (7.51+5.25) years at current position, and mechanical technician
was the major type of work (129 workers, 48.86%). The prevalence of occupational musculoskeletal disorders was 70.08%
among the participants, and high prevalence of occupational musculoskeletal disorders was found in the lower back/waist
(41.28%), shoulder (40.15%), neck (39.02%) and upper back (33.33%). Multivariable logistic regression analysis identified
females (OR=1.280, 95%CI: 1.021-1.602) and head-down posture at work (OR=2.644, 95%CI: 1.034-6.763) as risk fac-
tors for occupational musculoskeletal disorders at neck; females (OR=1.633, 95%CI: 1.624-2.117), sheet metal workers,
mechanical technicians and painters (OR: 5.811-10.452, 95%CI: 1.205-54.027), working in an uncomfortable posture (OR:
1.376-7.749, 95%CI: 1.034-27.270) and frequent working overtime (OR=2.081, 95%CI: 1.192-4.137) as risk factors for
occupational musculoskeletal disorders at shoulder; and sheet metal workers, mechanical technicians and painters (OR:
8.760-11.948, 95%CI: 1.630-66.927), working in an uncomfortable posture (OR: 4.067-12.185, 95%CI: 1.332-47.523)
and frequent working overtime (OR=2.201, 95%CI: 1.142-4.244) as risk factors for occupational musculoskeletal disorders
at waist/back. Conclusions The prevalence of occupational musculoskeletal disorders is high among workers in heavy-du-

ty automobile parts factories, which mainly occur at shoulder, neck, waist and back. Type of work, working posture and

working duration are main factors affecting the development of occupational musculoskeletal disorders.
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Table 1 Comparison of prevalence of WMSDs among workers in the heavy—duty automobile parts factories

WMSDs [n (%) ]

M liem el 5 i L7 T Lower
Respondents
Neck Shoulder Upper back back/waist
T Type of work
4245 T.Sheet metal worker 57 21 (36.84) 19 (33.33) 15 (26.32) 28 (49.12)
L& T Mechanical technician 129 52 (40.31) 58 (44.96) 45 (34.88) 54 (41.86)
T Painter 66 24 (36.36) 22 (33.33) 22 (33.33) 20 (30.30)
4B T Maintenance man 5 2 (40.00) 2 (40.00) 2 (40.00) 2 (40.00)
HEHL T Assembler 7 4 (57.14) 5 (71.43) 4 (57.14) 5 (71.43)
X 1u 18.423 19.136 5.156 7.135
PIy 0.032 0.017 0.065 0.057
AR TG AT:
Working duration at current position/Year
<5 93 28 (30.11) 33 (35.48) 23 (24.73) 32 (34.41)
5~ 69 34 (49.28) 30 (43.48) 26 (37.68) 27 (39.13)
10~ 100 40 (40.00) 43 (43.00) 39 (39.00) 49 (49.00)
=30 2 1 (50.00) 0 (0) 0 (0) 1 (50.00)
X et [ 1.968 0.644 3.400 4.284
PIE 0.161 0.422 0.650 0.038
ST HA/4E Total working duration/Year
<5 72 21 (29.17) 25 (34.72) 17 (23.61) 24 (33.33)
5~ 73 34 (46.58) 32 (43.84) 27 (36.99) 27 (36.99)
10~ 116 46 (39.66) 49 (42.24) 44 (37.93) 56 (48.28)
=30 3 2 (66.67) 0 (0) 0 (0) 2 (66.67)
X e (H 1.980 0.335 2.512 5.086
PE 0.159 0.563 0.113 0.024
[F]Fof A At TAE
Doing other work at the same time
& Yes 45 19 (42.22) 23 (51.11) 17 (37.78) 23 (51.11)
75 No 219 84 (38.36) 83 (37.90) 71 (32.42) 86 (39.27)
X 1i 0.234 2711 0.482 2.159
PIy 0.628 0.100 0.487 0.142
DIREFIRESHTAE
Working in an uncomfortable posture
TR MR Rarely/mever 50 10 (20.00) 7 (14.00) 3 (6.00) 12 (24.00)
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# 1 () Table 1 (continued)
‘ WMSDs [n (%) ]
TiH liem T kil JA iF /% Lower
Respondents
Neck Shoulder Upper back back/waist
F 5} Sometimes 115 43 (37.39) 44 (38.26) 38 (33.04) 39 (33.91)
285 Often 64 30 (46.88) 34 (53.13) 27 (42.20) 31 (48.44)
B Frequently 35 20 (57.14) 21 (60.00) 20 (57.19) 27 (77.14)
X st (B 13.657 22.695 25.564 26.550
P <0.001 <0.001 <0.001 <0.001
oz >5 kg ¥ Lifting stuff >5 kg
AR1AAS Rarely/mever 42 11 (26.19) 9 (21.43) 8 (19.05) 9 (21.43)
15} Sometimes 124 47 (37.90) 49 (39.52) 39 (31.45) 54 (43.55)
Z2% Often 78 35 (44.87) 37 (47.44) 28 (35.90) 33 (42.31)
P Frequently 20 10 (50.00) 11 (55.00) 13 (65.00) 13 (65.00)
X e (B 4.839 8.836 10.750 8.000
PAH 0.028 0.003 0.001 0.005
WHz>20 kg T Lifting stuff >20 kg
fRAIMA Rarely/never 83 28 (33.73) 24 (28.92) 18 (21.69) 25 (30.12)
£ i Sometimes 138 54 (39.13) 60 (43.48) 48 (34.78) 60 (43.48)
Z2% Often 37 20 (54.05) 20 (54.05) 20 (54.05) 20 (54.05)
SR Frequently 6 1 (16.67) 2 (33.33) 2 (33.33) 4 (66.67)
X et (L 1.583 5.534 9.647 8.544
PIE 0.208 0.119 <0.001 0.003
TAEWRIES . SRR Working with
low temperture, cool air, or temperature changes
& Yes 191 78 (40.84) 79 (41.36) 66 (34.55) 82 (42.93)
75 No 73 25 (34.25) 27 (36.99) 22 (30.14) 27 (36.99)
X 18 0.964 0.421 0.464 0.770
PIE 0.326 0.517 0.496 0.380
2% NYE Frequent working overtime
J& Yes 120 55 (45.83) 57 (47.50) 52 (43.33) 65 (54.17)
75 No 144 48 (33.33) 49 (34.03) 36 (25.00) 44 (30.56)
X fE 4298 4.944 9.900 15.053
P{E 0.038 0.026 0.002 <0.001
TAE PR K
Head-down posture at work
J& Yes 177 79 (44.63) 82 (46.33) 72 (40.68) 86 (48.59)
73 No 87 24 (27.59) 24 (27.59) 16 (18.39) 23 (26.44)
X 18 7.124 8.526 13.038 11.806
P 0.008 0.004 <0.001 <0.001
IR(FISER ISR S S
Head—turned posture at work
JE Yes 106 39 (36.79) 46 (43.40) 40 (37.74) 51 (48.11)
75 No 158 64 (40.51) 60 (37.97) 48 (30.38) 58 (36.71)
X 1a 0.368 0.776 1.545 3.404
P 0.544 0.378 0.214 0.065
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Table 2 Multivariable logistic regression analysis of factors affecting WMSDs among workers in the heavy—duty automobile parts factories

]li:iient variable 7% i Independent variable Z: B2 Reference B st Wald {6 Pfi ORfH 95%CI
i Neck £ Gender
% Female % Male 0.251 0.125 4523 0.019  1.280 1.021~1.602
TAEF PRI 53
Head-down posture at work
52 Yes 75 No 0.972 0.479 4.118 0.045 2644 1.034~6.763
¥4t Constant -1.021 1.295 0.622 0.430  0.360
J& Shoulder 5 Gender
4 Male I Female 0211 5.712 0.022 0.045  1.633 1.624~2.117
TH Type of work
42 T-Sheet metal worker Hifs TN T 2202 0.825 7.128 0.008 9.045 1.796~45.550
Maintenance
man and assembler
HUET Mechanical technician 1760 0.803 4.806 0.028 5811 1.205~28.026
% T Painter 2347 0.840 7.809 0.005 10.452 2.015~54.027
PLAS F ik %8 35 TAF Working in
an uncomfortable posture
Fi P} Sometimes RIS Rarely/mever — 2.048  0.642 10.172 0.001  7.749 2.202~27.270
25 Often 0.972 0.479 4.118 0.042 2644 1.034~6.763
% Frequently 0319 0.134 5.667 0.033 1376 1.058~2.879
2 NPE
Frequent working overtime
2 Yes 7 No 0.657 0316 0.050 0.047 2081 1.192~4.137
# i Constant 0.097 1.231 0.006 0.937  1.101
JEEF Waist/back THh Type of work
#1421 Sheet metal worker A T AR T 2418 0.879 7.962 0.005 11.948 2.133~66.927
Maintenance man and
assembler
H1#& T Mechanical technician 2.170 0.858 6.396 0.011 8.760 1.630~47.090
¥ T Painter 2279 0.892 6.522 0.011 9763 1.662~56.108
PLAS & IR %2 34 TAF Working in
an uncomfortable posture
F 5} Sometimes AR Rarely/mever — 2.500  0.695 12.959 <0.001 12.185 3.124~47.523
Z5H; Often 2063 0572 12997  <0.001  7.868 2.563~24.148
B Frequently 1.403 0.570 6.064 0.014  4.067 1.332~12.424
ZH PR
Frequent working overtime
52 Yes 75 No 0.789 0.335 5.544 0.019 2201 1.142~4.244
# it Constant -2.289 2.015 1.290 0256  0.101
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