#445-5723: &% | Journal of Environmental and Occupational Medicine | 2022, 39(6)

593

TR TIEAXNAEHES

Special column: Work-related musculoskeletal disorders

MREIEE W REFEL AT EHEXALA
BRRE B INE R

W, w8, TLEET, B, ¥, M
IRAFAHTEFREFNEESHIEREF R, LR 100191

BE

(5 5] B Rl A R TIEHE XA A B B8R B(WMSDs) FER R E XK S, | 2XF, B3 F
ZERL WMSDs FER&Z 1B R RE RN TR IES .

[H 8] Sy OREE R A EF AR A RZERL WMSDs IERZ EER UK IHEZR.

[757%] MR EA S EEE RS I EKEEE il 2R E A R TR EEE, XA
F @RI R R 1401 &, IWER R R A OFIHE, B3040 wmsDs R EREZ &
&5, £MHFE. TEAR. TEMEUMTSOEREZEZEE R SiHiER wmsDs fFERRE
R R BIAAER K LR, A Pearson y* FIRIHTTZEFAL WMSDs MR RIIEREE D
7, R logistic Bl)HITZRAR Do

(4552 ] ANERSTHR WMSDs SIEIR & HEZ A 54.9%(769/1401), fER A £ LR BRI = AIER I 53 5!
=N 41.4%, B 30.7%, B /F B0 25.1%. AT R L ER (U WMSDs FER L EEH 41.9%
(587/1401)  BHFZEACUARINEIEL N R ZEB(L WMSDs FER & £ S F B F R4 RIKE
FHEVEL AFI(P<0.001), logistic [ElYADMTEER BR: MEFHERZE LM (OR=2.09, 95%CI:
1.48~2.97)  TRBE(OR=1.52, 95%Cl: 1.05~2.18) , £ ¥ 1 F R E KT EK L (OR=1.37, 95%CI:
1.22~1.53). $MEE 25 fE (OR=1.18, 95%Cl: 1.03~1.34) . F B R IF AL (0OR=1.25, 95%C/: 1.10~
1.40) =M TEZEBMES, TEAKEERP I HABFEG. REEEEMIIE(OR BRI
79 3.23. 5.70 M 13.83) , TEIMIRERFRER =) 172 (OR=4.84, 95%Cl: 1.90~12.37) . IRFE ™

20 TE(OR=2.25, 95%Cl: 1.23~4.11) , UM R LIBREFRE TIEFHEK(OR=1.47, 95%Cl:
1.04~2.08) . TFTEII/EIE 55 (OR=1.92~2.61) & % 2B{L WMSDs B9 E XL

[5E] mEFI AR ZEAL WMsDs IER R E XS, TBXMEREEMER. FRT
ER%E. MERR UK OEREREF S Ho

XA TREXAASEESR ; S8 ; BE(RL; MAER ; FRIMGFES  MREER;
HEOERE

Influencing factors for work-related musculoskeletal disorders among assembly workers in
four manufacturing enterprises JIANG Ping, DONG Yidan, JIN Xu, JJANG Nanyu, PENG Yu,
HUANG Wenchu, HE Lihua (Department of Occupational and Environmental Health, School of
Public Health, Peking University, Beijing 100191, China)

Abstract:

[Background] The prevalence rate of work-related musculoskeletal disorders (WMSDs) among
manufacturing workers is relatively high and has been widely concerned. However, research on
the prevalence and risk factors of multi-site WMSDs is still insufficient.

[Objective] To explore the prevalence and risk factors of multi-site WMSDs of assembly workers
in four manufacturing enterprises.

[Methods] The "Chinese Musculoskeletal Questionnaire" was used to conduct a cross-sectional
survey among 1401 assembly workers selected by convenient sampling in four manufacturing
enterprises, and their demographic characteristics, the prevalence of WMSDs in various body
parts, and the information about biomechanical factors, work organizations, work environment,
and psychosocial factor exposure were collected. The prevalence of WMSDs and multi-site
WMSDs were estimated, Pearson x* test was used for univariate analysis of multi-site WMSDs
risk factors, and logistic regression was used for multi-factor analysis.
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The total prevalence rate of WMSDs was 54.9% (769/1 401). The top three affected sites were neck (41.4%), shoulders (30.7%),
and wrist/hand (25.1%). The prevalence rate of multi-site WMSDs was 41.9% (587/1 401). The prevalence rates of multi-site WMSDs in
railway vehicle assembly and riveting workers were higher than those in electronic parts processing and glass manufacturing workers
(P<0.001). The results of logistic regression analysis showed that individual factors such as female (OR=2.09, 95%Cl: 1.48-2.97) and
drinking (OR=1.52, 95%Cl: 1.05-2.18), biomechanics factors such as keeping head down for a long time (OR=1.37, 95%C/: 1.22-1.53),
keeping bending frequently (OR=1.18, 95%C/: 1.03-1.34), and keeping arms up for a long time (OR=1.25, 95%C/: 1.10-1.41), work
organizational factors such as electronic parts processing, railway vehicle assembly, and riveting (OR values were 3.23, 5.70, and 13.83,
respectively), environmental factors such as temperature a little cold (OR=4.84, 95%CI: 1.90-12.37), noise seriously affecting work (OR=
2.25, 95%Cl: 1.23-4.11), and psychosocial factors such as high job demands (OR=1.47, 95%C/: 1.04-2.08), fatigue after work (OR=

1.92-2.61) were risk factors of multi-site WMSDs.

The prevalence rate of multi-site WMSDs in assembly workers is high, and the main influencing factors include individual
factors, awkward work postures, environmental factors, and psychosocial factors.

work-related musculoskeletal disorders; multi-site; assembly; individual factor; awkward work posture; environmental factor;

psychosocial factor
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Table 1 Distribution of demographic characteristics of research
participants (n=1401)

AOZFHE 19BEEL/% AOZEFHE HREEL/%
Demographic n  Constituent Demographic n Constituent
characteristic ratio/% characteristic ratio/%
1451 Bl
Gender
S 969 69.2 e 126 9.0
Male ’ Underweight :
g EE
432 30.8 . 947 67.6
Female Normal weight
Fie/% 8=
. 225 16.1
Age/years Overweight
ABRE
18~ 385 27.5 . 103 7.4
Obesity
TRAATES
26~ 628 44.8 .
Smoking
31~ 248 17.7 %(No) 953 68.0
36~ 140 10.0 =(Yes) 448 32.0
BWN/TT mEER
Income/yuan Drinking
<2000 12 0.9 &(No) 1082 77.2
2001~ 656 46.8 E(Yes) 319 22.8
HEBRIKIER
4001~ 549 39.2 . ’
Exercise
MF
5001~ 184 13.1 433 30.9
Never
o BEE13R
XAIZEE o
i 1-3 times per 205 14.6
Education
quarter
MHRRUT FH2~3%
Middle school or 199 14.2 2-3 times per 344 24.6
below month
- gA12R
BhRBE u
. 818 58.4 1-2 times per 298 213
High school
week
AERULE BRERKRULE
College degree or 384 27.4 3 times per 121 8.6
above week or more

FF 3T X4 &R % BRI WMSDs fE K &K &£ F 7 41.9%
(587/1401) . x* I8 B, RE) TFH{ELL A5 WMSDs
EREZESUHBEEREERITFERNX(P<0.001),
BEER U IR A R ZEBL WMSDs FERZ &
e TBEFREHFRIFIBHIEELAR(P<0.001), I
® 3
2.3 i WMSDs SEIR A £ IHEZ
231 BRZEST EMHEREZES@E, NBTFE
B N RARENER 8] Z B WMSDs SEIR R ERE
SEEHITEEN(P<0.01), Hfth THRE MRS
ABNEREEXRERYTRITFERN(P>0.05), I
IR S,
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Table 2 Comparison of the prevalence of WMSDs in each body site among assembly workers in four manufacturing enterprises

ISYN::: BFECH FIERAD e KIBHIE
ZR{TL Total Electronic parts processing  Railway vehicle assembly Riveting Glass manufacturing s
Site (n=1401) (n=700) (n=147) (n=234) (n=320) X P
n % n % n % n % n %

FM(Neck) 580 41.4 206 29.4 86 58.5 165 70.5 123 38.4 141.99 <0.001
B(Shoulders) 430 30.7 184 26.3 81 55.1 147 62.8 18 5.6 255.64 <0.001
L& (Upper back) 323 23.1 125 17.9 73 49.7 118 50.4 7 2.2 246.70 <0.001
T (Low back) 324 23.1 79 11.3 73 49.7 140 59.8 32 10.0 321.74 <0.001
B (Elbows) 216 15.4 64 9.1 51 34.7 77 329 24 7.5 133.28 <0.001
8/3F (Wrists/hands) 351 25.1 122 17.4 69 46.9 120 51.3 40 12.5 171.76 <0.001
' /RB (Hips/thighs) 253 18.1 69 9.9 56 38.1 103 44.0 25 7.8 200.96 <0.001
B(Knees) 273 19.5 64 9.1 54 36.7 111 47.4 44 13.8 198.83 <0.001
BR/JE (Ankles/feet) 246 17.6 65 9.3 62 42.2 101 43.2 18 5.6 232.09 <0.001
WMSDs 769 54.9 314 44.9 110 74.8 205 87.6 140 43.8 168.41 <0.001

&3 ARFBERUAEI AR Z BRI WMSDs FER R E R AR LLBRER (n=1401)

Table 3 Comparison of the prevalence of multi-site WMSDs among assembly workers in four manufacturing enterprises (n=1401)

A s e BB B FE BEER e WSS
TR R AR Total Electronic parts processing Railway vehicle assembly Riveting Glass manufacturing ,
Number of affected (n=1401) (n=700) (n=147) (n=234) (n=320) X P
sites
n % n % n % n % n %
1 EBAIL(One site) 182 13.0 91 13.0 14 9.5 23 9.8 54 16.9 18.12  <0.001
ZEBfii(Multiple sites) 587 41.9 223 31.9 9% 65.3° 182 77.8° 86 269 21259  <0.001
2NEBAIL(Two sites) 134 9.6 63 9.0 15 10.2 20 8.5 36 11.3 26.94  <0.001
3NEBAL(Three sits) 105 7.5 52 7.4 8 5.4 24 10.3 21 6.6 46.64  <0.001
4N BBfIL(Four sites) 90 6.4 42 6.0 6 4.1 26 11.1 16 5.0 67.24  <0.001
SN LA E BB
258 18.4 66 9.4 67 456 112 47.9 13 4.1 329.60  <0.001

Five sites or more

[ ]a: SEBFEMG. WEHEEI AR, P<0.001,

[Note] a: Compared with electronic parts processing or glass manufacturing workers, P < 0.001.

EEMHFERES @, BRRHBEHAERERN, &
THAEDZEP LI WMSDs IER R EXKMWER
BERITFEEN(P<0.05), HA, ETHARRIIEZES
(BREEHL L /MR h. KBS/SRBE TR, FER/ANEEGET.
FERRIEHE. NEBRS/SMESH. FHERRE/
SR IS Bh) SR AH [8) 2 EB(L WMSDs FEIRR A E X E RS
BRITFENX(P<0.05), HRAEA[BZZFL WMSDs
TER R E R ZVMARHE, B ARERRANFTEMEIEER 52

ETRARREESE, BFEAHELARERR
T A IR\ AR 8] 2 &R il WMSDs SEK & £ =
EREHRITEEN(P<0.05), BEREIEWV AR
TEINPEILA I8 Z 2B WMSDs TEIR R ERES BB
ITEEN(P<0.05), ELEFIERRAE, & LMHE
AR R MM (8] Z 2B WMSDs IER R EXRERE
BAITERN, REEREVARERRRENLE,

BFEHELARTERBRABULIIEELARTE
RERELHE S SR WMSDs IER K ERERMIYE
FITFERNX(P<0.05), EHEOVERESHE, FLH
Bl A RTEREIE 55 4R8I % BB WMSDs fER & &
EERWABRITFEN(P<0.01), tb5h, BFEH.
BEERMIEELAREARRTIEFRAEZ I
{iI WMSDs SIER AR EZBEERITFRN(P<0.05),
WA FEMELR S3,

232 ZHAZ9  ZEE logistic BYIDMIFE T
BMEBE. EMHZE. TEAR. TERENtS
DEREG, ERER, T OB, KEMEL/SE
LE/FERFERMEXS. IMABRFRG/ZTEE
MR MREEER) LR BRETEEMIIE.
BLEERUMEENERES NARIR LI
WMSDs IR & EXPE(P<0.05) o TLFE 40
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&4 ORFSEAUE AR ZER WMSDs EMMEZRZEE
logistic EJ35H4ER (n=1 401)
Table 4 Factors for multi-site WMSDs among assembly workers
in four manufacturing enterprises by multiple logistic regression
analysis (n=1 401)

= (Variable) b P OR 95%C/
MEFFIER R

Individual factors

PR (ASB EAEAXTER)

0.74 <0.001 2.09 1.48~2.97
Gender (male as reference)
bkl \ <. kY
BB ERAXTER
./ (. ) 0.42 0.025 1.52 1.05~2.18
Drinking (no as reference)
EHPEE
Biomechanical factors
KBYiEEk (Keep head
( p 0.31 <0.001 1.37 1.22~1.53
down for a long time)
SR FE (Kee
.% ( P 0.16 0.018 1.18 1.03~1.34
bending frequently)
FRERIFEHL (Keep arms
- ( P 0.22 <0.001 1.25 1.10~1.41
up for a long time)
TEALRR
Work organizational factors
T Fh(Work type)
KIBHE
. = <0.001 1 —
Glass manufacturing
B3 FE 4 (Electronic
( . 1.17 <0.001 3.23 2.11~4.95
parts processing)
BELAC (Railwa
'zz ( Y 1.74 <0.001 5.7 3.36~9.68
vehicle assembly)
4R (Riveting) 2.63 <0.001 13.83  8.10~23.62
TRIRIERR
Environmental factors
SBFE (Temperature)
#71& (Comfortable) — 0.01 1 —
#(Hot) 0.21 0.289 123 0.84~1.81
A5 LAYA little hot) 0.07 0.671 1.08  0.76~1.52
B2 LA (A little cold) 1.58 0.001 484  1.90~12.37
%75 (Noise)
TR (No influence) - 0.008 1 —
A% (Acceptable) 0.13 0.603 114  0.70~1.84
BRIMEI TE(Slight!
P — 0.42 0.157 152 0.85~2.70
affecting work)
= E 20 T {E(Seriousl
T.'/ ( b 0.81 0.008 2.25 1.23~4.11
affecting work)
HROERER
Psychosocial factors
TAERR(LUEIEATER)
Work demands (low as 0.39 0.027 1.47 1.04~2.08
control)
YI/SIE 5 (Fatigue degree
after work)
12 ¥ (Relaxed) — 0.001 1 —
B RFEE(A little hard) 0.65 0.038 192  1.04~3.54
& (Hard) 1.08 0.001 2.95  1.56~5.57
I FEE (Very hard) 1.28 <0.001 360  1.81~7.16
¥ /1R (Exhausted) 0.96 0.012 261  1.24~5.50

[ | fRIBSRER A fB/R B A8 22" P RIMEE 1. 2. 3. 4 5
[Note] "Never", "occasionally", "sometimes", "often", and "always" are

assigned 1, 2, 3, 4, and 5 respectively.

WMSDs B2t FSEEARVER I B &4 Rl#E,
EREFEENHNEARRI Rk — ZREE
PR =BRRER A BRI TEBES, BRI AL REE.
DA U Rt =E R ER 118, 81 WMSDs 52
HEERELFAEBENESENEZEABNE ™R
5. TERKURBUIREFE, KT, HliE k3
FCEl A 52 WMSDs FER &R £ FEH 54.9%, A FER.
f& BB Kz B/ F VAR & A LEZRIR S, 257 41.14%.
30.7% M 25.1%; SEEFERNMAR B R T EHAERS
EABIABREESABUNEREHRAR,
AlRE S ARSIV TR TERE. T1E
HAERRZRAE X BRRERKRBHEIEWIEILA
RETER. BEFARSH WMSDs FEIR K E R, 57
RETSLERBIEY, AR H, FhEEREILAR
fE/F 28 WMSDs ER & £ R UR T MBI, S
F L LEE, SEIIMSREFS L TEARF
FROMRER K", —IMET 21 tHERUNFE =
Ak B A B2 WMSDs & & 18R FFEHY meta 2712
B/ FHERBERE EE, KRR LI
WMSDs SER R E KN 41.9%, KTF Leite FHREHY
EEAGIEATTA 2 MR S WMSDs R A
43 78.65%, i T Rita FRIEMEFE 1070 B &
A\ T AR EE T A S I WMsDs FER & £ X
30%. BEERMINEIEI A R ZERL WMSDs FEIR
RERSTREFREMFBFIEELAR, ATE5R
T AR TERHNESIREER X, TELER
MENRIEI AR TIERE A, TIEHFRIFETES,
BFEREEL AR FEERARKEEL, WIEH)E1E
WA RFEEHTVWEITIRE, FBEENRE, TE
K115 50, HanREMEXT .

WMSDs @— X ZHEEARER, CMAERZ,
BEMRAZR. TEALRER. TEFERE. &Y
NEREZMESLEREEYY, BERARETRSE
il WMSDs BY &M (Rl &= 5 82 EF 4L WMSDs FE{U™ 2%,
MEREZER, ZEAL WMSDs BE SRR, Bt
BRENRES", KARLERETR, LHEFLSEEEE
A REBZEAL WMsDs N E FBMEIL AR, 7
B I FRHLMEEILA R ZEL WMSDs FER
EEESTEN, vlge 5B FREEILARHZES
Eb3K(51.7%, 362/700) , H BB T4 FEiEohiTHl A L
FEEER, ERRERES TSN, KETFRE
Faa X", AARLER B RIEE Z AL WMSDs
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HEERNKABE 1.52 18, 5 Thetkathuek F7E%
HAERIMIITAFHHARER—H. KARP, BF
. EERERULIIEEL AR L E S
WMSDs BI X B E FIRBHEISE A G, AlaE5IEIE
FEITI L EIE A E BRI B, M. BFILiZ
EEs, EITHHElLARXNUANTREE R,
KARFPEMHFRARBTIEZES. Rkoh. fAE
BPMNRE, MxBXHENEENFTENTEZRES, H
PESAEERITFERXHNEERKIENEX. B SHE
MFBRIFER, 5 Veisi FH Celik EXHIRR L
B—H Wami EPHHRWIRTINEEEES THE
NITEREENERER, XEFTRNIEZEB X
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