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Correlation between work-related musculoskeletal disorders and work
organization factors in automobile workers
YANG Feng”, DING Wen-bin, GUO Wei-wei, JIA Ning, YIN Yan, WANG Zhong-xu

( *Department of Occupational Health and Poisoning Control, Shanghai Municipal Center for Disease Control and Prevention,
Shanghai 200336, China)

Abstract: Objective To investigate the prevalence of work-related musculoskeletal disorders ( WMSDs) and its work
organization factors in automobile workers. Methods A cross-sectional epidemiological survey was conducted using revised
musculoskeletal disorders questionnaire and Chinese version effort-reward imbalance ( C-ERI) to investigate the incidence of
WMSDs, its work organization, and psychosocial situation in past year among 554 workers in an automobile factory. Chi-
square test and Logistic regression models were used as well to analyze the work organization risk factors of WMSDs. Results
The results showed that the general prevalence of WMSDs among the workers was 66. 1%, the incidence rates of different parts
of body were between 11.4% to 39. 5%, the top four incidence rates were neck (39.5%), low back (34.8%), shoulder
(34.7%) , and ankle/foot (33.9%). It was found that after adjusting the potential confounding factors, enough rest time
(OR=0.43), can decide when to rest (OR=0.47) and work with colleagues in turn ( OR=0.58) were protective factors
for WMSDs in low back; frequent overtime work (OR=2.65) and the work involved cold/cool wind or temperature changes
(OR=1.77) were risk factors of WMSDs in low back; sufficient rest time (OR=0.39) and enough breaks (OR=0.5)
were protective factors for WMSDs in ankle/foot; while shortage of personnel (OR =1.59) and the same work every day
(OR=2.87) were risk factors of WMSDs in shoulders. Conclusion The results suggested that the incidence rate of WMSDs
in automobile workers is at a high level and the work organization seems to play a role for prevalence of WMSDs in neck,
shoulder, low back and ankle/foot.
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1K EXT WMSDs H5 A 5200

HH JEH TS B
AN
KHR(%) X4 P RAR(%) XA P RAR(%) XA PlH RAHR(%) XA P
R () 12.54 0 6.499  0.04 6.88  0.03
<25 51 17.65 19.61 27.45 5.95  0.05 31.37
25~30 175 45.14 38. 86 41.71 41. 14
>30 324 39.51 34.26 32.10 29.63
T (4F) 5.11 0.02 0.04  0.85 0.18 0.67
<2 118 30. 51 33.90 35.59 0.04  0.85 35.59
>2 436 41.97 34. 86 34.63 33.49
% (em) 1.62 0. 44 0.98 0.61 2,22 0.33 0.82 0.67
<170 145 42.07 37.93 31.03 36.55
170~ 180 356 39. 61 33.71 37.08 33.43
>180 53 32.08 32.08 30. 19 30. 19
BMI $5%L 9.27 0.03 6.20  0.10 5.0 0.17 6.64 0.08
(NG 18 33.33 16. 67 22.22 22.22
IEH R E 295 44.75 37.97 36. 61 34.58
HE 178 30. 90 29.78 30. 34 29.78
AE S 63 41.27 38.10 42.86 46.03
W8 5.12 0.02 1.87  0.18 0.78  0.38 0.13  0.72
% 209 33.49 31.1 32.54 33.01
2 345 43.19 36. 81 36.23 34.49
BB 1.07 0.3 4.82  0.03 0.22  0.64 1.89  0.17
Xk 208 42.31 40. 38 36. 06 37.50
fH 346 37.86 31.21 34.10 31.79

E. ow, Bk 4 A, BMI<I8.5 kg/m* HIRAKT, 18.5 kg /m> <BMI<24.0 kg/m> N IE#IATE, 24.0 kg/m? <BMI<28.0 kg/m? Jy#E T, BMI=
28.0 kg /m* LM,

T2 WO FIFE 2003 K X WMSDs % 1521

i JRE THH PR/ TR

A ES N3
RAER(%)  ORTA(95%CI)  KAEZF(%)  ORMEH(9S%CI)  KHEFE(%)  ORMH(9S%CI)  KEFR(%) OR 1(95%CI)
MZFEY (55 kg) 1.34 (0.95~1.89) 2.15 (1.50~3.08) * 1.91 (1.34~2.73) * 1.84 (1.28~2.63) "
% 270 35.93 25.93 27.41 27. 04
£ 284 42.96 42.96 41.90 40.49
AR TSR 3.80 (2.45~5.89) 2.74 (1.77~4.23) * 3.06 (1.96~4.77) 2.38 (1.55~3.65)
% 160 19.38 20. 00 18.75 21.25
& 394 471.72 40. 61 41.37 39.09
HAHEE R 1.84 (1.27~2.65) * 217 (1.47~3.20) * 1.75 (1.20~2.55) * 1.37 (0.94~1.99)
% 200 30. 50 24.00 27.00 29.50
£ 354 44. 63 40. 68 39.27 36. 44
TAEW A 1.28 (0.90~1.82) 1.48 (1.03~2.12) * 1.41 (0.98~2.02) 1.18 (0.82~1.69)
= 240 37.08 30. 42 30. 83 32.50
AE 293 43.00 39.25 38.57 36.18
G KT 1.29 (0.90~1.83) 1.25 (0.87~1.80) 1.68 (1.17~2.40) * 1.11 (0.77~1.60)
is 351 37.32 32.76 30.48 33.05
[ 203 43.35 37.93 42.36 35.47
Aok th- 1m0 K A 1.15 (0.80~1.64) 1.01 (0.70~1.46) 1.15 (0.79~1.65) 0.98 (0.68~1.43)
B 367 38.42 34. 60 33.79 34.06
b= 187 41.71 34.76 36.90 33.69

E. A, BTN %, P<0.05,
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A NE
KHEFR(%)  ORME(95%CI)  KAEFR(%)  ORMEH(95%CI)  KHEFR(%)  ORMH(95%CI)  KHEFR(%)  OR{H(95%CI)

TAEERER 1.25 (0.72~2.16) 2.76 (1.40~5.43) 1.82 (0.99~3.34) 0.88 (0.51~1.52)
g 63 34.92 17. 46 23.81 36.51
= 491 40.12 36. 86 36.25 33.60

SRR T AR 0.61 (0.43~0.88) * 0.64 (0.44~0.93) 0.53 (0.36~0.77) * 0.65 (0.45~0.94) *
& 347 43.80 38.33 40. 06 37. 46
P 207 32.37 28.50 26.09 28.02

TAEW RV NS 1.56 (1.05~2.31) * 1.37 (0.91~2.04) 2.14 (1.43~3.19) * 1.20 (0.80~1.81)
wH 422 36.97 32.94 30. 57 32.94
= 132 41.73 40.15 48.48 37.12

HRTAEREK (h) 2.26 (1.14~4.49) 1.98 (1.00~3.90) * 3.19 (1.59~6.39) * 1.61 (0.81~3.18) *
<10 518 38.22 33.59 33.01 33.20
>10 36 58.33 50. 00 61.11 44.44

THKERE (min) 0.97 (0.69~1.36) 1.10 (0.78~1.57) 0.87 (0.61~1.23) 1.10 (0.77~1.56)
<20 306 39. 87 33.66 36.27 33.01
>20 248 39. 11 35.89 33.06 35.08

TR S 0.67 (0.45~1.01) 0.64 (0.42~0.97) * 0.85 (0.56~1.29) 0.47 (0.31~0.71) *
<1 119 47.06 42.86 37.82 47.90
>1 435 37.47 32.41 34,02 30.11

R TR B 1.64 (1.01~2.67) " 1.36 (0.83~2.23) " 1.96 (1.20~3.19) * 1.70 (1.04~2.78) *
<5 478 37.87 33.68 32.64 32.22
>5 76 50. 00 40.79 48.68 44.74

228 IMYE 1.64 (1.12~2.40) * 1.49 (1.00~2.20) * 1.57 (1.06~2.32) * 1.26 (0.86~1.86) *
wH 168 31.55 28.57 27.98 30.36
i 386 43.01 37.31 37.82 35.49

T[] p L i) 75 J 0.43 (0.28~0.67) * 0.42 (0.27~0.66) * 0.29 (0.18~0.48) * 0.31 (0.19~0.50) *
& 417 44.12 39.09 40.77 39.57
o 137 25.55 21.17 16.79 16.79

REJG IR TAE 1.47 (0.68~3.17) 1.63 (0.72~3.71) 1.02 (0.48~2.17) 1.14 (0.53~2.46)
7 32 31.25 25.00 34,38 31.25
y 522 40. 04 35.25 34.87 34.10

EES iz AR(BCFN 0.50 (0.24~1.06) 0.72 (0.35~1.49) 0.63 (0.30~1.31) 0.56 (0.26~1.21)
w 515 40.58 35.15 35.53 34.76
& 39 25. 64 28.21 25. 64 23.08

EESiEz aR NS 0.58 (0.34~0.99) * 0.64 (0.37~1.09) * 0.34 (0.18~0.64) * 0.52 (0.29~0.92) *
H 478 41.21 35.98 37. 66 35.77
= 76 28.95 26.32 17.11 22.37

NGRS 1.73 (1.22~2.48) * 2.22 (1.54~3.19) * 2.27 (1.57~3.26) * 1.44 (1.00~2.08) *
% 361 34.90 28.25 28.25 31.02
= 193 48.19 46.63 41.15 39.38

R T 1.69 (1.04~2.75)* 1.32 (0.81~2.17) 1.68 (1.03~2.74) * 1.29 (0.78~2.12)
& 477 37.74 33.75 33.12 33.12
i 77 50. 65 40.26 45.45 38.96

. *P<0.05,
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