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Influencing factors and attribution analysis of hand/wrist musculoskeletal disorders among
welders in an automobile factory LI Zheng', WU Jiabing®, ZHAO Guobing?, YIN Hong’ (1. School
of Public Health and Health, Hubei University of Medicine, Shiyan, Hubei 442000, China; 2. Shiyan
Occupational Disease Prevention Institute, Shiyan, Hubei 442000, China; 3. Shiyan Center for Dis-
ease Control and Prevention, Shiyan, Hubei 442000, China)

Abstract:

[Background] Welders in automobile manufacturers are prone to hand/wrist musculoskeletal
disorders (MSDs), which seriously affect workers' physical and mental health.

[Objective] To investigate the factors influencing hand/wrist MSDs of welders in an automobile
factory and the population attributable risk percentage (PARP).

[Methods] Five branches of an automobile factory were selected by convenient sampling
method, and all qualified welders in the selected branches were enrolled as research partici-
pants. The Chinese Musculoskeletal Disorders Questionnaire was used to collect information
such as general characteristics of welders, presentation of MSDs in the wrists and hands, and se-
lected ergonomic factors. Log-binomial model in the SAS program was used to calculate the
prevalence ratio (PR) of each influencing factor and PARP.

[Results] The prevalence rate of MSDs in the hands/wrists of welders in the automobile factory
was 44.1% (345/782). The results of multiple analysis showed that female (PR=1.25, 95%Cl: 1.10-
1.44), being very tired after work (versus not tired, PR=2.22, 95%Cl: 1.16-4.25), twisting wrists
(PR=1.44, 95%Cl: 1.19-1.74), insufficient operating space (PR=1.22, 95%Cl: 1.07-1.40), and holding
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or pinching objects by hands (PR=1.58, 95%Cl: 1.18-2.12) increased the risk of reporting hand/wrist MSDs symptoms. The PARP of major
occupational risk factors was: holding or pinching objects by hands, 32.46%; twisting wrists, 21.50%; being very tired after work, 15.28%;

and insufficient operating space, 8.18%.

The prevalence of MSDs symptoms in hands/wrists of welders in this automobile factory is high. Gender, holding or pinching
objects by hands, twisting wrists, being very tired after work, and insufficient operating space are the factors affecting hand/wrist MSDs,
among which holding or pinching objects by hands and twisting wrists are the priority intervention factors.

automobile manufacturing; welder; hand/wrist musculoskeletal disorders; population attributable risk percentage
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Table 1 Prevalence of hand/wrist MSDs in different characteristic #R(MSDs case)(%)
welder groups in an automobile factory (n=782) S5 A B ITER(Staff shortage) 1231 <0.001
483)(Group) y MSDSTERRBHEAN A(No) 449(57.4)  174(38.8)
485 P ") (MsDs case)(%) 2 (Yes) 333(426)  171(51.4)
A E (Demographic factor) ?ﬂﬁ#ﬁ’\]%ﬁiﬂ%ﬁﬁi(Moving 430 0.037
HS(Genden) 1054 0.001 objects away from body)
’ ’ (N 445(56.9 182(40.9
B 1% (Male) 638(81.6) 264(41.4) E’EY:s)) 337:43 1: 163:48 4;
) ) e ‘ '
2/B
R/ (Age/years) st Wy heavy objects over 12.27 <0.001
<30 85(10.9) 26(30.6) shoulders)
30~ 421(53.8)  195(46.3) Z(No) 482(61.6)  189(39.2)
40~ 276(35.3)  124(44.9) 2(Yes) 300(38.4)  156(52.0)
Tii/5F(Work ) FBF AT (Objects are
experience/years) hard to grasp by hands) 8.51 0.004
<6 190(24.3) 77(40.5) 1.57  0.665 T(No) 515(65.9)  208(40.4)
& T ) =(Yes) 267(34.1)  137(51.3)
e 202} S BiZ5 i (Bending wrists) 22.67 <0.001
16~E 9y 316(40.4)  140(44.3) T(No) 278(35.5) 91(32.7)
fﬁjﬁf‘;ﬂ?; dy mass 054 0910 2 (Ves) 504(64.5)  254(50.4)
Eale 43(5.5) 19(44.2) BRI %% (Twisting wrists) 49.80 <0.001
18.5~ 485(62.0)  217(44.7) #(No) SEEEEAY TR
24.0~ 230(29.4)  100(43.5) Eie) 443(56.6)  244(55.1)
: : BEg = =
28,0 e o finl- :2%5-?5‘173{?
A2 E 2 (Work-related (Repetitive movements 854  0.003
szll::tor) eGSR with upper arms or fingers)
THIEZ R (Tired degree ., &(No) 152(19.4) 51(33.6)
after work) 44.59° <0.001 2(Yes) 630(80.6)  294(46.7)
RE (Not tired) 32(4.1) 7(21.9) FIEIREN T A(Holding 585  0.016
B—RE(Alittle tired) 234(29.9) 72(30.8) vibration tools)
2 (Tired) 361(46.2)  170(47.1) B(No) 510(65.2)  209(41.0)
B2 (Very tired) 155(19.8)  96(61.9) %Weﬁ) 272(34.8)  136(50.0)
#REEW)(Carrying heavy objects) 20.81° <0.001 *sﬁ{’ﬁf?lﬁﬂiﬁ(l;\sufﬁcnent 21.05 <0.001
TRV M A (Rarely or never)  204(26.1) 72(35.3) op;a LIS
B (Sometimes) 138(17.6)  52(37.7) E(NO) 500(63.9)  190(38.0)
423 (Often) 183(23.4)  80(43.7) 7=(Yes) 282(36.1)  155(55.0)
) . PSR b )
TRIFZE (Very frequently) 257(32.9)  141(54.9) fﬁ;n?zfﬂmrmg @ 7.60  0.006
ilﬁ?fﬂfﬁfpﬁ‘méi{e““"'"g 13.78°  0.003 (No) 601(76.9)  249(41.4)
RV MR (Rarely or never)  121(15.5) 47(38.8) %‘E(YE\S) B 181(23.1) 96(53.0)
Bt (Sometimes) 46(5.9) 13(28.3) SRR B A I EfF(Doing
2% (Often) 209(26.7) 82(39.2) maximum-power movements 14.40 <0.001
- ’ ’ in a short time)
TRIME (Very frequently) 406(51.9)  203(50.0) Z(No) ] T
IR ZE 4 (Driving vehicle) 15.42°  0.001 £(ves) 421(53.8) 212(5044)
R/DM A (Rarely or never)  643(82.2)  277(43.1) EREFRARI (Heavy ’ ’
BB (Sometimes) 60(7.7) 26(43.3) exertion by upper limbs) 26.37 <0.001
£2 5 (Often) 41(5.2) 14(34.1) Z(No) 220(28.1) 65(20.5)
;E:ﬁ;@;g’/}z ;eq;:ntly) 38(4.9) 28(73.7) 2 (Ves) 562(71.9)  280(49.8)
V&N Y& T {E(Working . = r———
with an awkward posture) 41.85° <0.001 ii:f?;*f:féz;nchmg 34.26 <0.001
R/ M (Rarely/never) 339(43.4)  122(36.0) Z(No) TITE] TETETEY
8¢ (Sometimes) 186(23.8) 68(36.6) (Yes) 616(78.8) 305(49'5)
43 (Often) 103(132)  58(56.3) s . : :
24\ T H (Heavy exertion
TRIME (Very frequently) 154(19.7) 97(63.0) with tools) 20.42 <0.001
Iff‘t?igﬁi;‘:‘ﬁ(sumdem 562  0.018 Z5(No) 473(605)  178(37.6)
(No) EEE S Z(Yes) 309(39.5) 167(54.0)
’ ’ R . 7N
=(Yes) 217(27.7) 81(37.3) [E]a: 5y 1250,

[Note] a: Trend y° test.
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2.2 %/H’iﬁﬁll MSDs fEK & E1E)
RXTRF/BEEE MSDs AR L EZ ST 44.1%(345/

782)o ﬁ@zmmmzh*;wr, F/BEER MSDs BYAEIR
EEXEEFEARAOFHER. RIBAXRRAEERY
BARITFEREN(3Y P<0.05)0 WK 1o
2.3 F/BEB MsDs A ZE

MR RES HIF/BEEE MSDs FER R T
2, UR 1 PERITEEN(P<0.05) WEERNBLTE,
1T log-binomial B33 #7, ER E/R~: LM (PR=
1.25). FHIERDIIRR(PR=2.22) . BitH4%(PR=1.44).
BRIETBIARE(PR=1.22) . BFIEEWER(PR=1.58)F&F
F /B8 MSDs FERR & ERPEHE. WK 2

&2 FESRERST BIETF/BEE MSDs RMRARMZEER
log-binomial B354 R
Table 2 Results of multiple log-binomial regression analysis of
factors affecting hand/wrist MSDs in welders
in an automobile factory

xR 3 EAREBEBIRTF/BIEE MSDs R EXFZMmMEER
EOVEESbagiiy
Table 3 Population attributable risk percentage of occupational
risk factors for hand/wrist MSDs in welders
in an automobile factory

R MEE 2 (Influence factor) b s,  Waldy P PR(95%CI)
T451(Gender)

E 1% (Mmale) 1.00

Z M (Female) 0.227 0.069 10.85 0.001 1.25(1.10~1.44)
TG R=%(Tired
degree after work)

A2 (Not tired) 1.00

B—m E(A little tired) 0.231 0340 0.6 0.496 1.26(0.65~2.45)

F(Tired) 0.633 0331 3.67 0.056 1.88(0.99~3.60)

TR & (very tired) 0.796 0332 5.75 0.017 2.22(1.16~4.25)
PR %% (Twisting wrists)

% (No) 1.00

& (Yes) 0.362 0.098 13.66 <0.001 1.44(1.19~1.74)

121EZI8) R Z (Insufficient

operation space)

Z(No) 1.00
E(Yes) 0.201 0.070 8.25 0.004 1.22(1.07~1.40)
FBFEEYE(Pinching
objects by hands)
7(No) 1.00
E(Yes) 0.458 0.149  9.43 0.002 1.58(1.18~2.12)

£831(Group) n AR 2 PR PD/% PARP/%
(MSDs cases)
TS RE(Tired
degree after work)
2 (Not tired) 32 7 1.00 2.03 =
B—mZE(Alittle tired) 234 72 126 20.87 =
R (Tired) 361 170 1.88 49.28 =
TRE(Very tired) 155 96 222 27.83 15.28
B %% (Twisting wrists)
Z(No) 339 101 1.00 29.28 e
=(Yes) 443 244 1.44 70.72 21.50
BIET 8] R B (Insufficient
operation space)
Z(No) 500 190 1.00 55.07 =
E(Yes) 282 155 1.22 4493 818
FFEEYA(Pinching
objects by hands)
Z(No) 166 40 1.00 11.59 -
=(Yes) 616 305 158 88.41 32.46

[ ]PR: EBLLS
[Note] PR: Prevalence ratio.

2.4 F/BiEB msps BRI AR X 2 mERBFAR SR
H—PHELZEARDTPEREXWIRE
A2 PARP, £5R 7R, XY F/BE Sk MSDs SRR K E
INEOR A BBFRIEYIKR(32.46%) « BEHH%(21.50%) «
THEREGIIRER(15.28%)  1RETEIRE(8.18%) o W

® 3

[E PR BLBLL; PO RETERMARKRGIR S SR GIEREIELH

[Note] PR: Prevalence ratio; PD: The proportion of cases exposed to a risk
factor to the total number of cases.

3 e
KIARER, ZAEGNS BIETF/BEE MSDs

BERZEEN 44.1%. ZREDITE R, Z 1% (PR=
1.25). FHIERBIIRR(PR=2.22) . BEtH4%(PR=1.44).
BRET 8] R E(PR=1.22) . BFIEEWEK(PR=1.58)&
F/BiER MSDs FERR & E N, EERWAEXF
MM EEZRY PARP KX 9. AFIEIEWE 32.46%. BitH
1% 21.50%. FTHIERERER 15.28%. 1RETERE
8.18%

I E B A BEF/BE SR MSDs FUEER K £ X R
20.23%~49.14%" 7, REZX, TEIIUIHEH)E
Ak 5000 & AF 8000 K ABY MSDs RITIRFBEE
> F/BEEE MSDs FER & EZE 535179 33.7%H 33.5%,
FIFBARTEN A EF BV AERENHELERE
T "% T AF/REEF MsDs FEAR K EEH 30.8%%
ARFRSRISESE IR T F/BEEE MSDs iER & &
EJ 44.1%, 5—RRER ABE. —ARBIEFISEHIE
W ABEARLL, 0 FREKF; BEFEM PEIX
EBIRT(49.14%) , AR R A TR F A A IRERITFN R
FIIFEERER, PERTXE 50% U EBETTHF
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BEER MSDs VMR EZE 2 —, FEE S RIZERIL I,
MSDs EMR & & X QZ BT L7, EMEBENFIE-R N
KA(Pup<005), X—TLES5TAKNARGE—E
KR LHHARKA, KN HESIEIMN MSDs BIEIR
EERK, BHEDHARINAT RS F/BEER MSDs
HEEHTXEBES, F/RBEZADAREMERR
BAEME AL, ARETREZTWRARARP, EHBE
ERHY MSDs 1%, MIERNFBhE R, F/HEMN T E
ZB9 MsDs R &, BEIRRIRIE, St S0 ERE
fERP2IER S AN BEEE MSDs BRI, TEAORFFZ S, 8
RESMERTIATEIFEYIESESFHEH, /8
ZF MSDs ER R EXFHEER, BZRRDHEIH
THIERTRITFERE N ERX—IMRIFEE AT EE
S5FBEHpmEs XY, MRS, BiREF
BEEB MSDs AR, X5 BN RER. B4
XEURE F R E O ELE FHEE MSDs ER &
EXEIEI 2.14 %, AERY R E T FRHEFEE
NI FHEEB MSDs &4 X BLIE NN 2.60 135, FHEEF AR
= INBIANPIRE 55 A A RIE 77, 58 MSDs B9 X
g . B RET, FRASARHESSIENF
R AILBRE 2 B9 L R MR R AORFAR B A M F
BRIEYARET/BIEE MsDs SR Z & XN, 5 £k
AR

ZOR{ER PARP (L T EEENAR X MEA E XY

RRXT R F/BEES MSDs FER Z R TE A/ AR
ERREA, AFEEY AP ER L S 953k
B, H PARP 3579 32.46%H] 21.50%, 2ITHIBIE
T3F/BEEk MsDs BIX R o

KAREE—ENTE: QOFBEIEIAL, T
FIERARAEMEEMN 2 BNERBER; Q=
AR R XY F/BEER MSDs VAT R RIE AEXN RN E
KRS, AR REEFEE—ENEIZRE.
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