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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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SERRUE, BRI BUACR  EAE . BRI RR K SO
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i GEmAERREXE); (4) BAHSHH
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BT IS R BRI AT - 4 R A iR ( effort-reward
imbalance, ERI), ERI<1 FEAAFH- B AL TPtk
A; ERI>1 WA FAPHARRE B b LA H
R0 1 173 Sl e m KRG, % Rk Py A
SENHAT TN, P EEZABERY, AERRM
fHHE S50,

1.3 %it oA K SPSS 19.0 Geit B v ekl ik
PGt b B, TR GORER oo £s HEAT R 2 1 4317
X WMSDs F4FH S fE B8 PR 2SR FHAC K 30 39047 B P 22 4%
Mr, LAZIHZE Logistic P14 A 43 HT1 33 WMSDs &
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2.1 —HE 554 AW, B 545 A
9 N, 4R (32.80+6.78) %, M TR T
(6.16+5.47) 4, B (174.54+5.19) cm, A
(73.07+12.90) kg, TA@ffop T, 2T, %
T, BORT, BT KT, PUmTESE, k14
N HER 1 AERAL A A WMSDs BIFE A 1 )35, H:
WMSDs & 4 -l 66.1% (366/554), A [ &6 f;
WMSDs KA 11.4% ~39. 5%, 1 15 ZARAM UK Ry S
(39.5%) . NHEH (34.8%) . B (34.7%) . B/ 2
¥O(33.9%) . FIFHEE (26.4%) . B (24.4%) . F
iR (23.1%) , BR¥R (17.1%) ., I (11.4%),
AR AR AR R AT U A WMSDs #3437 47 5 ]
ESIEAS TN

2.2 AMKEZxF WMSDs 89 %k MK E @I
i T, B, BMILISE, WA AMIRE B, A
[F] AR PR 2% WMSDs S B2 B 0 WL 1, AN[H]
HBAL WMSDs (9 4> 44 52 mi) (Rl 25w A AR ], 305
WMSDs H1, 4EH#Y | T BMIFEE, WIS &R
TEAN R A0 22 AR G2 X (P<0.05); JB
A WMSDs Hr, 4RI K F BRI AE A [ 20 ) 8] 22 S
HIEG %3 X (P<0.05); F i &% B/ 2 5
WMSDs H, 4F % 75 AS [A] 4 1) 1] 22 5 349 147 78 48 1 2F
B (P<0.05),

2.3 IR IEFeit L0 A & X WMSDs 69 % v
WAL FRE B A B TAREZE 5 4 A ERAL WMSDs &
SRR R, RisEY B, TEFRME 2
BB WMSDs & AR fa o BB &, o0 o 52 A 2 3
BB E T A8 WMSDs & A fE e &, T4k
R AR JE H WMSDs & A= G B R 28, B fir
Rk & T A WMSDs kARG I &, TR
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1 AMKHEXT WMSDs 5 A 5200

I JEH TS B/ 23
R A 2
EER(%) XME P RAR(%) XA P RAR(%) XA P KERR) xMi PH
EWS () 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
5% (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%¢ 9.27 0.03 6.20  0.10 504 0.17 6.64 0.08
(NS 18 33.33 16. 67 22.22 22.22
IEH R E 295 44.75 37.97 36. 61 34.58
B 178 30.90 29.78 30. 34 29.78
RE 63 41.27 38.10 42.86 46.03
WA 5.12 0. 02 1.87  0.18 0.78  0.38 0.13  0.72
75 209 33.49 31.1 32.54 33.01
2 345 43.19 36. 81 36.23 34.49
RE Bk 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
H 346 37.86 31.21 34.10 31.79

E. ow, B4 A, BMI<18.5 kg/m> HIRAKT, 18.5 kg /m> <BMI<24.0 kg/m> HIEH AT, 24.0 kg/m? <BMI<28.0 kg/m> Jy#EH, BMI=
28.0 kg /m* LM,

R 2 WORFEFIFE 2 0B 20 WMSDs S 521

i JR THH PR/ TR

Ky i
FAIISEN NE
RAR(%)  ORTA(95%CI)  KRAEZF(%)  ORME(9S%CI)  KAEF(%)  ORME(IS%CI)  KEFR(%) OR {1(95%CI)
PRIZE Y (>5 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
p 284 42.96 42.96 41.90 40. 49
AR TS 3.80 (2.45~5.89) 2.74 (1.77~4.23) * 3.06 (1.96~4.77) 2.38 (1.55~3.65) "
R 160 19.38 20. 00 18.75 21.25
p 394 471.72 40. 61 41.37 39.09
WO E S ARE 1.84 (1.27~2.65) * 217 (1.47~3.20) * 1.75 (1.20~2.55) * 1.37 (0.94~1.99)
7 200 30. 50 24.00 27.00 29.50
P 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)
WhE 240 37.08 30.42 30. 83 32.50
R 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) * 111 (0.77~1.60)
1% 351 37.32 32.76 30. 48 33.05
[ 203 43.35 37.93 42.36 35.47
AR REER 1.15 (0.80~1.64) 1.01 (0.70~1.46) 1.15 (0.79~1.65) 0.98 (0.68~1.43)
% 367 38.42 34. 60 33.79 34.06
= 187 41.7 34.76 36.90 33.69

. A, BTN %, P<0.05,
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2.4 T AL AL WMSDs 89 %0  HIESIAH
ZUSLPRIGOL, BEHE 14 FORR AR Z AT 81,
F3AL, M FEFRWER TAE, BRTERNK,
R TAERSE, %Pt THEAKREREREE, AF
PR TAERMARE . AR EAE R RS, BB, T

5B FIEL S 76 WMSDs 025 5 FLA 5511 2

H:

o N

o, TAES R, TR B R 78 2 A pu A
#BA WMSDs PRI R 2, B3 TAE>S KA G JE 6t

SIS EBA; WMSDs &A= B fE e R 2

R3  TAEHLEHEHEEXT WMSDs FI52 00

ER JE NGE B/ R
AT ES NE
KHER(%)  ORMA(95%CI)  KAEHR(%)  ORMEH(95%CI)  KEAEHR(%)  ORMEH(IS%CI)  KER(%)  OR{EH(95%CI)

THERER 1.25 (0.72~2.16) 2.76 (1.40~5.43) " 1.82 (0.99~3.34) 0.88 (0.51~1.52)
& 63 34.92 17. 46 23.81 36. 51
& 491 40.12 36. 86 36.25 33.60

ClGE S i aK e 0.61 (0.43~0.88) * 0.64 (0.44~0.93) * 0.53 (0.36~0.77) * 0.65 (0.45~0.94) *
w 347 43.80 38.33 40. 06 37. 46
& 207 32.37 28.50 26.09 28.02

TAEW RIER HNR AR 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

TRERAK (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

RNV 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

TR TAERE 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

28 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
P 386 43.01 37.31 37.82 35.49

TR L R ) 7 0.43 (0.28~0.67) * 0.42 (0.27~0.66) * 0.29 (0.18~0.48) * 0.31 (0.19~0.50) *
wH 417 44.12 39.09 40.77 39.57
= 137 25.55 21.17 16.79 16.79

REJG MOIF R 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
=2 522 40. 04 35.25 34,87 34.10

EESiz- AR(B YR 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

A P TAER AR 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) *
wH 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)
g 477 37.74 33.75 33.12 33.12
& 71 50. 65 40.26 45.45 38.96

. *P<0.05,
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2.5 I AEmLE T WMSDs 89 % A& 54 LI
WE ST A ST % B WA R A ER, DR
WMSDs Sy A8t X PUASFRAZ AT AE 4504 Logistic [l
8T (F4), Z5RExR, JHEB WMSDs A fER:
FRKATAEBRESR (OR=2.87), A Gtk
(OR=1.59); Ti5# WMSDs #HXAE K B Z AR K N 5
KTIAERHE (OR=2.65) . TAEW KFEL/ X TIRAR

b (OR=1.77), R R AIKE B E 72 (OR=
0.43) . AFEBETAERIRE (OR=0.47), TAES[R=SH
BSER (OR=0.58) ; B/ EHAIAEY R A T A E
AHEFEE (OR=0.39) FIT[A/KEREL (OR=0.50),
ZHE Logistic MIASMTHY, 5300 U AHOC I Z4H 41
PRI RS, PEIRIZR 3 PR 2 ] BEAS S 206
WMSDs (B fER R, Fait—20 T,

R4 AKFRIFRAL WMSDs £ N E Logisite M4 434

=k AR B/ 3
FES
B1H OR (95%CI) B1H OR (95%CI) B OR (95%CI)
Tl R e ) 78 -0.85 0.43(0.25~0.72) -0.94 0.39(0.23~0.66)
TR B IREL — — -0. 69 0.50(0.32~0.78)
A E e TARRERE — — -0.75 0.47(0.24~0.93)
BRITAER K 0.98 2.65(1.23~5.74) — —
PN RS 0.46 1.59(1.06~2.37)
TAEHRER 1.06 2.87(1.38~5.97) — — — —
TAEW M/ AR AR — — 0.57 1.77(1.14~2.74)
TAR 5 [R5 o8 i -0.55 0.58(0.38~0. 88)

TE BEERIA ARRE . BRALARE | A DA R R 2 A RBEA RIS, —, AL (1AL

3 it #

WMSDs 52 N KK L, EEAMERE, K
RTAFEER, NG TAEHASR S0 RS,
HAARR TaE N £ 2 WMSDs &4 i EE G
KR E, ZEE NI Z O AR R
A& TN WMSDs 1y &A% R 66. 1% (366/554)
B P A AR RS Y, SRR AT g S T R 4
% TS LA K WMSDs #f A bR ifEAH G, A B 5E & B1,
AR TRCFE T, TR MR EZ A AL
WMSDs 1Y f& B PR % A -1 A S i X i N B
WMSDs KAAREIA B EZ W, R IE bR
ERT #55C t 25.0 B 2R 55 LA B 5 R 8 1) K
BRI REAFAEAT EME Y Tk — B IRAIRSE

R X WMSDs S R BFSE AR AR 231 AR, il
KRS H B ELH LU PR WMSDs (560, T H4E
e ARG . R B 2R, SeBEMED, A5 SRk
TAENZEHFRR Y AT shE MARE (4R
W, Ty, BMLFEE0) . BALHNER CRRZEH #hisE
Y. EEEAE) . TAEWREE - R TARIR S 4
TRINZE G LB, T AR LU A6 K 2 nl gl S7 7 8
. RTRER, B REEEE N, B TR SR R X
TR RS TN WMSDs (52 ANZE 200, AN
WMSDs FUSZ I 775 25 5, Stephen 45" ¥EXF T{E#
e, IR, B TAEMTAE T =5 N E S LF

BAE A LR IR A G I Hh R B, TAE4L
UG REE RGBT, AR ALV XA R
HIIRANR], SABF S A,

Shin %V AR LB, BEE TAE>45 h J5 15 A
BRI MSDs JR KRS . AR F S8 AR SE T 3X — 2518,
BRTEMK>10 h B2EHTEHEHOERHFNEZ (OR=
2.65), SFRARIARN Li S0y, PR A ] FE R R
TR R, AR ZH R0 LI TR
SRR [ B TAERR B H RS, SR$
R E B TARE T ER AR R, ARl AT
BN HEOR S AR RV FICEL, DN TN 7 A
P57, TAEW RIFER /i N R AR b2 T 5 1 fE
R (OR=1.77), S RaxX —fak F & 1
N EEEPTEME LR, FmEREEIREE, S50
SR 2E K, NERAMAR

A PR T e A BRI R WMSDs BRI &R, A
AL G FE 2 PR B E], BT 25 A A i i TARR B H
e (RE) . TR S e) 70 2 R T[] R B vk 5k m] Ry
B/ L FB BRI O P 2 RS Y TR AR AT L
RN BB T, e BB 67 e T R A A
Van 52 FEBESE T 4 D TAEKRE B [ T/E 60
min—/&K B 15 min (60—15) ., 45—15, 30—15, 30—
30) ] XFubiar TS R 1 R R B 1A A2 Bl 674
S E Pt N 60—15 155 s HE, [RIEF
FrofE T AR B IR] 2 1T i 23 v B S0 2 1) S 2K 2L
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