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Special column: Work-related musculoskeletal disorders
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1.908~3.168) 5EE LT WMSDs 21EAEX; K2 E)7EE(OR=0.718, 95%CI: 0.565~0.913)
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Prevalence and influencing factors of multi-site work-related musculoskeletal disorders among
workers in coal mining enterprises Xie’erwaniguli ABULIMITI, ZHENG Shuaiyin, MA Xiangyu,
Dilina’er AIKEBAI’ER, LI Fuye (School of Public Health, Xinjiang Medical University, Urumaq;i,
Xinjiang 830011, China)

Abstract:

[Background] Coal workers are inclined to report multi-site work-related musculoskeletal
disorders (WMSDs) due to their specific working environment and extensive exposure to
occupational hazards, which seriously affect the physical and mental health of coal workers.

[objective] To investigate the prevalence of multi-site WMSDs among workers in coal mining
enterprises in Xinjiang, and analyze the related factors influencing multi-site WMSDs.

[Methods] Using stratified cluster random sampling method, Musculoskeletal Disorders
Questionnaire, Job Burnout Questionnaire, and Brief Occupational Stress Questionnaire were
distributed in six Xinjiang coal mining enterprises to collect data on general information,
prevalence of WMSDs in the past year, work-related information, job burnout, and occupational
stress among coal miners with a working experience = 1 year. A multiple logistic regression
model was used to analyze the influencing factors of multi-site WMSDs.

[Results] A total of 1730 questionnaires were distributed in this survey, 1448 valid questionnaires
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were recovered, and the valid recovery rate was 83.7%. Among the 1448 coal miners, 93.2% were males and 6.8% were females; 39.2%
were aged < 35 years, 31.1% were aged 35-45 years, and 29.6% were aged > 45 years; 58.4% reported < 10 years of working experience,
20.0% reported 10-20years, and 21.6% reported > 20vyears. The total prevalence rate of WMSDs in the coal miners was 75.6% (1095/1 448),
the prevalence rate of multi-site WMSDs was 58.4% (846/1448), and the prevalence rate of one-site WMSDs was 17.2% (249/1448). The
results of multiple logistic regression analysis showed that working experience > 20 years (OR=2.245, 95%Cl: 1.655-3.045), severe
burnout (OR=2.644, 95%Cl: 1.549-4.516), and multiple repetitive operations per minute very often (OR=2.038, 95%Cl: 1.339-3.101), often
bending at larger angles (OR=1.467, 95%Cl: 1.111-1.938), long-time bending the neck forward (OR=1.671, 95%C/: 1.294-2.159), and
slipping or falling down (OR=2.459, 95%Cl: 1.908-3.168) were positively correlated with multi-site WMSDs; sufficient rest time (OR=0.718,
95%Cl: 0.565-0.913) was negatively correlated with multi-site WMSDs.

Multi-site WMSDs is common among workers in coal mining enterprises, and the prevalence rate of multi-site WMSDs is
higher than that of one-site WMSDs. Working experience, job burnout, frequent multiple repetitive operations per minute, often
bending at larger angles, long-time bending the neck forward, slipping or falling down, and sufficient rest time are influencing factors of

multi-site WMSDs in coal workers.

coal worker; multi-site; work-related musculoskeletal disorders; job burnout
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B /BERESOAT 1 IR EKIAM, mEZLE
INFETF 1 AR KA M,
1.3 FREEH

HITIEN AT MFUAESY 0] & EFEER R
HITBRTS, EFRINETFEAS —ENEFHE
XEWIRHWAREABAER, FETHE—IZ E
RNIAER, AEF R TRBARIAEWE N, 13
BERN, ZUWBEEERNREHREI2ER,
BURIE &R TR M,
1.4 FItFESH

f5F SPSS 23.0 RITIH DB R, FRBER
BESHHENITERE A £ sHTHITFEER, BIF
JTIEH T A %3 WMSDs I MmEAZ, BERAE
FIIEH P<0.0s WEZE, XX EXETE#
ITHEM I, MREBTEZRIRRBEZEATF 0.1,
B EEKEFIYNT 10, IRBTEZEAEEHRE
LS. REHREEBL A WMSDs EAN T £,
EHKRETHIELEN P<0.0s WEEENBT S, #H1T
Z 7T logistic BlYA 53 #r (M i3 B BR 7%, 49 N 45 ££=0.05,
PIBRATAE=0.10) , {HITE M E L (odds ratio, OR) #1 95%
E 1= X |8)( confidence interval, CI) » XX M2 3%, #587K
E =0.05,

2 #R
2.1 BEXER
RIAESELAR 1730 DA%, FIREESS

RaEEEMmERKLSE, REREENNSE 1448 14,
B EBMEIURERN 83.7%. 1448 ZIEH TAH, B4
1350 A (5 93.2%), &% 98 A (5 6.8%); F#E <35
% 568 A (5 39.2%), >35~45 % 451 A (5 31.1%),

>45% 429 N\ (5 29.6%); T #§ <104 845 A (&
58.4%), >10~20 £F 290 A (& 20.0%), >20 £F 313 A
(5 21.6%); XWIEEHRLLT 296 A(& 20.4%),
= 498 A( & 34.4%) , K& 505 A(& 34.9%) , 2%
B 149 A(& 10.3%) ; KRIE 184 A(& 12.7%) ,
B 1166 A (45 80.5%), BEH o & 18 98 A (&
6.8%) o
2.2 R T ARREBHL wMmsDs SEIREZ LB R

1448 BRI T AT E—F wMsDs BER A &
E) 75.6%, EHER L & E R 0IaE 7N ERAIHRR
ERE(54.1%) « 3N(42.1%) B(37.2%)« B(29.1%). &
(28.1%) ; Z B WMSDs fER & £ 58.4%, F—
ZRHI WMSDs SER & £ 17.2%; ZEBAL WMSDs fiE
REERNRE—EEREEER 3.4 F, B TA
ZER( AR TR BN R (32.9%) & T B —ZR (i1 AR iR Eh =
(14.0%) . W3R 1,

£ 1 BV T AKRRERL WMSDs FERE &£ R EFERENE R
(n=1448)
Table 1 Prevalence of and absence due to WMSDs in different
body parts of coal workers (n=1448)

ER%E ERENAZK

RIRER AL FEREAEZE/% T TRENZR/%
Affected body part Prevalence rate/% f— Absence rate/%
FM(Neck) 610 421 325 22.4
B(Shoulders) 538 37.2 289 20.0
#(Back) 407 28.1 239 16.5
B (Elbows) 156 10.8 111 7.7
F&(Low back) 783 54.1 485 33.5
B (Wrists) 273 18.9 154 10.6
BB (Hips) 135 9.3 80 5.5
B (Knees) 421 29.1 222 15.3
R 2 (Ankles and foot) 191 13.2 105 7.3
B —EB{ii(One-site) 249 17.2 203 14.0
ZEBMIL(Multi-site) 846 58.4 477 329
BA(Total) 1095 75.6 680 46.9

2.3 R T AZEB{I wMmsDs FEIR R EFR
AR, XHRE. £F WA Rl SFER
WK S RN TA S EL WMSDs FEIR A EFRE
FERITFERNX(P<0.05), 115K 2,
FAREL S BYEE T A 2 8B WMSDs SERE
EERME, KAYEJLIL TE. KAFE) A TIE, KaY
BIEESHEE TIE MZEW(BIX>5kg) . MITEWY
(B >20kg). FHEIRSN TR, FHERZBITE. &
DEMZREE MR, KEEEDIIE. /KE0TE
TR FEEHFANONREABLLR, ZRESAIT
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FEX(P<0.05), &K 3. MABILELEFET TA . KEEERFITEM. KiFEFRFEL BFRE
LB WMSDs FER R EBERME, REHEHTE. &£ B FREBMUT. FREBIU L. AFER
BAREESE. 2EHENES. RERNEERS. 2 YR MRANEIE. MKITESEXERREAE L
FTEERNES. RERNEERS. KNERENE B ERERUTFERN(P<0.05), & 4

®/2 FEFHE. R SRR EHRAIET T A SR WMSDs FER R E1ERELER (n=1448)

Table 2 Comparison of multi-site WMSDs prevalence in coal workers with different characteristics, and by job burnout & occupational
stress groups (n=1448)

ZEBIWMSDs ZERIWMSDs
a5 Multi-site WMSDs 431 Multi-site WMSDs
Group " Ermrmn Group " Ewmewm
Case/% X 2 Case/% X .

M5 (Sex) 205  0.152 Iér%ZfrrLEZ/)(\l/(gz)ﬁ()joTE\./i:year’l) 7.34  0.026

B (Male) 1350(93.2)  782(57.9) <7 980(67.7)  549(56.0)

2Z(Female) 98(6.8) 64(65.3) 7~10 396(27.3)  250(63.1)
FEWE/% (Age/years) 324 0198 || >10 72(5.0) 47(65.3)

<35 568(39.2) 322(56.7) T h(Type of job) 5.53  0.237

>35~45 451(31.1) 258(57.2) IR T (Coal digger) 141(9.7) 91(64.5)

>45 429(29.6)  266(62.0) #E3# T (Excavator operator) ~ 193(13.3)  110(57.0)
T #&/5 (Work experience/years) 3250 <0.001 || X&/Fi% T (Gas inspector) 96(6.6) 62(64.6)

<10 845(58.4)  441(52.2) FBEH T (Electrical fitter) 202(14.0)  109(54.0)

>10~20 290(20.0) 194(66.9) Hfth(Others) 816(56.4) 474(58.1)

>20 313(21.6)  211(67.4) Bl 2% 3K (Occupational stress) 419 0.041
AR (Education) 2034 <0.001 || =(Yes) 523(36.1) 324(62.0)

¥ Kz LU (Middle school and below) 296(20.4)  153(51.7) 7 (No) 925(63.9)  522(56.4)

7= (High school) 498(34.4) 273(54.8) BRAl 2 (Job burnout) 4120 <0.001

ﬁcq:fo S;Tf;;gl')'ege LR 505(34.9)  315(62.4) 158 (zero) 358(24.7)  167(46.6)

257} B2 Lk (Bachelor and above) 149(10.3) 105(70.5) 22 (Mild) 369(25.5) 218(33.9)
YEYRAR L (Marital status) 0.46 0796 || FE#HE(Moderate) 565(39.0)  339(60.0)

K4 (Single) 184(12.7) 105(57.1) EEHE S (Severe) 115(7.9) 91(79.1)

Ei&(Married) 1166(80.5)  681(58.4)

B R 18(Divorced or widowed) 98(6.8) 60(61.2)

R 3 FEMELSERUET T A S WMSDs FEIRZ £ BRI (n=1448)
Table 3 Comparison of multi-site WMSDs prevalence in coal workers by types of operations (n=1448)
ZERIIWMSDs(Multi-site WMSDs) ZERIWMSDs(Multi-site WMSDs)
£85!l(Group) n FER & R % £85(Group) n FER B A4 5/%
Case/% X P Case/% X P

KA [EIEI T AR IR
Long-time standing 34.08 <0.001 Using vibrating tools 21.78 <0.001

1R/ M (Rarely/never) 354 168(47.5) 1R/ MA(Rarely/never) 547 281(51.4)

BB (Sometime) 449 259(57.7) BB (Sometime) 467 279(59.7)

£2 5 (Often) 433 268(61.9) £25 (Often) 286 186(65.0)

TREFEE (Very often) 212 151(71.2) 1REAZE (Very often) 148 100(67.6)
ﬁ“mfﬁ?"ﬁ 11.40 0.010 K%ﬁﬁ&%ﬂ'ﬁ 48.42 <0.001
Long-time sitting Holding awkward postures

R/ MF (Rarely/never) 508 274(53.9) 1R/ M A (Rarely/never) 487 233(47.8)

B B¥(Sometime) 473 275(58.1) BB (Sometime) 556 326(58.6)

225 (Often) 310 190(61.3) 435 (Often) 268 188(70.1)

1RSMEE (Very often) 157 107(68.2) 1RIAZE (Very often) 137 99(72.3)
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2R3
ZERAIWMSDs(Multi-site WMSDs) L ERIIWMSDs(Multi-site WMSDs)
#85!l(Group) n FERE 8% p #85!l(Group) n FER B B% /
Case/% 2 Case/% .
KBRS TIE BOMRZRESHIRE
) ) ) 18.31 <0.001 ) N ) ) 50.75 <0.001
Long-time squatting or kneeling Multiple repetitive operations every minute
1R7L/M A (Rarely/never) 658 346(52.6) R/ MA(Rarely/never) 336 148(44.0)
B¢ (Sometime) 492 305(62.0) B (Sometime) 484 278(57.4)
225 (Often) 227 151(66.5) 22 (Often) 417 268(64.3)
RSMZE (Very often) 71 44(62.0) TRSRZ (Very often) 211 152(72.0)
IZEY(ER>S5 kg) KA EERD T
- - ) 28.68 <0.001 ) ) 24.95 <0.001
Moving heavy objects (>5 kg every time) Long-time walking
R/ MF (Rarely/never) 364 178(48.9) R (Yes) 926 586(63.3)
BB (Sometime) 448 256(57.1) Z(No) 522 260(49.8)
RENETER
225 (Often) 379 233(61.5) . ) 28.65 <0.001
Sufficient rest time
RSN (Very often) 257 179(69.6) ZE(Yes) 738 381(51.6)
ITE(IR>20 ke) =
I ! 5(N X
Moving heavy objects (>20 kg every time) 20.08 <0.001 3 710 465(65.5)
p S LEERFRAA
1R/ M (Rarely/never) 453 235(51.9) e ) 33.94 <0.001
Upper limb or hand force exertion
A (Sometime) 467 265(56.7) R/ M (Rarely/never) 286 132(46.2)
2275 (Often) 348 224(64.4) B Y (Sometime) 423 234(55.3)
1RSMEE (Very often) 180 122(67.8) £25 (Often) 459 290(63.2)
TRSMEE (Very often) 280 190(67.9)

R4 FRIIEEBHEZN TAS A WMSDs FEIR R EERELE (n=1448)

Table 4 Comparison of the multi-site WMSDs prevalence in coal workers by working postures (n=1448)

ZERIWMSDs(Multi-site WMSDs) ZERIIWMSDs(Multi-site WMSDs)
£B%1(Group) n TR EH% , £B%5(Group) n R B E% ,
Case/% 24 i Case/% 2 &
ZEHENEHE 1441 <0.001 KA EfREFE 20,93 <0.001
Often bending over slightly : : Long-time keeping head over shoulder ’ .
E(Yes) 982 607(61.8) 2(Yes) 695 466(67.1)
A(No) 466 239(51.3) Z(No) 735 380(50.5)
ZERNBEETE 4144 <0.001 BAFERY 79 0.005
Often bending over heavily : . Fetching with hands or arms ’ :
Z(Yes) 756 502(66.4) =(yes) 1034 628(60.7)
A(No) 692 344(49.7) Z(No) 414 218(52.7)
ZEWENES 1275 <0.001 FRISBIUT 877 0.003
Often slightly twisting : : Keeping hands below shoulders ’ :
=(Yes) 938 580(61.8) Z(Yes) 951 582(61.2)
A(No) 510 266(52.2) Z(No) 497 264(53.1)
ZERNBEEES FREBIULE
. 30.08 <0.001 . 6.37 0.012
Often largely twisting Keeping hands above shoulders
=(Yes) 713 468(65.6) 2 (Yes) 740 456(61.6)
A(No) 735 378(51.4) Z(No) 708 390(55.1)
ZETERNES RAFEEMIE
. - 32.01 <0.001 o 16.90 <0.001
Often bending and twisting Pinching
Z(Yes) 859 554(64.5) 2 (Yes) 849 534(62.9)
A(No) 589 292(49.6) Z(No) 599 312(52.1)
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gk 4
% EBAIWMSDs(Multi-site WMSDs) % ER{LWMSDs(Multi-site WMSDs)
£H5%1(Group) n TR B B% £H5!)(Group) n FER B 8%
Case/% X i Case/% X G
KBS EIREF AR 60.85 <0.001 BERSAMITh{E 2700 <0.001
Long-time bending the neck forward : . Making sudden movements ’ .
=(Yes) 833 559(67.1) *E(Yes) 599 398(66.4)
Z(No) 615 287(46.7) Z(No) 849 448(52.8)
KB EMRIFIED )2 A= AN
. . 32.52 <0.001 - . 93.83 <0.001
Long-time keeping the neck backward Slipping or falling down
Z(Yes) 645 430(66.7) £(Yes) 783 548(70.0)
Z5(No) 803 416(51.8) Z5(No) 665 298(44.8)

2.4 JEE T AZERiI WMSDs SEIRE ERIRIMEE
%A logistic B3 MERE R, T, BRI &
2. BOWHEZREEMRE. AENEIRE. &8
KIBEZRE. KBS ERRFFRIM. FIETT /BB EY
=R A A B E % B WMSDs BY 5 T (K &
(P<0.05) o HM, TH >20 F(0OR=2.245,95%CI: 1.655~
3.045) . EEEN{ER(0R=2.644,95%Cl: 1.549~4.516) .

oM ZREE M RIERIMZE(OR=2.038, 95%CI:
1.339~3.101). & & K18 £ I BZ (OR=1.467, 95%CI:
1.111~1.938) . K BY 8] R 5N AI 171 ( OR=1.671, 95%CI:
1.294~2.159) # Rl JiX 47 78 3K Bk 15 (OR=2.459, 95%CI:
1.908~3.168) 5 & £ % EF (il WMsDs 2 1EAEX; (K2
B8] 75 B ( OR=0.718, 95%CI: 0.565~0.913) 5B £ %

il WMSDs 251183, ik 5.

R5 B TAZE WMSDs EIMEARBIZER logistic B354

Table 5 Multiple logistic regression analysis on influencing factors of multi-site WMSDs of coal workers

FZMAE 2 (Influencing factor) b SE Wald x° P OR(95%Cl)
T &/ (Service length/years)
<10’ = = = — 1.00
10~20 0.469 0.161 8.454 0.004 1.598(1.165~2.192)
>20 0.809 0.156 27.044 <0.001 2.245(1.655~3.045)
Bl 2 (Job burnout)
T2 (Zero)' — - - — 1.00
BEHER(Mild) 0.371 0.163 5.190 0.023 1.450(1.053~1.996)
FE# S (Moderate) 0.278 0.152 3.362 0.067 1.321(0.981~1.779)
EEHBR (Severe) 0.972 0.273 12.686 <0.001 2.644(1.549~4.516)
FOMHEERES R
Multiple repetitive operations every minute
1R/ M A (Rarely/never)’ — _ _ _ 1.00
A BF(Sometime) 0.336 0.159 4.480 0.034 1.400(1.025~1.911)
25 (Often) 0.424 0.170 6.254 0.012 1.529(1.096~2.132)
TRERE (Very often) 0.712 0.214 11.050 0.001 2.038(1.339~3.101)
lﬁi:ggfﬁlme -0.331 0.122 7.319 0.007 0.718(0.565~0.913)
i%fﬁﬁ’fii% larger angles 0.383 0.142 7.299 0.007 1.467(1.111~1.938)
. —
E:Z}?f::f:;:j:ﬁ‘the I 0.513 0.131 15.462 <0.001 1.671(1.294~2.159)
e 0.900 0.129 48.400 <0.001 2.459(1.908~3.168)

Slipping or falling down

[E]* SR BERIET FiR.

[Note] *: Reference. The model is adjusted for age.
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WMsDs @ TARNFERRRAZ —, E/LFRKS
ZRiI WMSDs XA EZ X E. B RIRE, lEEX
REBAIEANE N, TANSOREE. BREEEESAE
RENAREME L, HHRNERENREELLE—EF
IE™E BaSHRI R TIERENZREFARE
R, AR A, EH I AR WMsSDs BSEREZ 4
KN 75.6%, FEEFRE T A WMSDs IERE £ R R SRS
fiI(54.1%) , ELRZINER(42.1%) « BEB(37.0%) 0 KF
SUREIEN T A WMSDs BHREN 65.2%, FEER B
Kim(d 53.0%) 0 HRANEIRE, WH TA WMSDs
BTN 60.9% BERRME, BREEIX 47.5%.
XERMRERFT—H, XATES TRAT AN
BRATE. BRI RAIA OFESHE R TIEEX R R KTFE
EREE X, SRRLERETR, ZEL WMSDs TEMRH
TAREREERN 58.4%, 2B —AERKER
B9 3.4 1%, ST HIE R TFER LA WMSDs iE
KEEXRDEY, P EERBRIET DR TES S
{ii wMsDs g ELbiR™ &,

MER DI REE B % 2B WMSDs BI 2[R &,
BARERET LIRS BEZE WMSDs Z21IEMEX,
THHEKEBRBEZIMU WMSDs WX LS, 5
Mekonnen F L R—B, FEE THEAYIEIN, 15440
Rl M4 EE R BB (B, KR F A= e
B LS |REEZEBAUANRARB G ZMRRIE
LEHEE WMSDs B EIR, FEE FRAVIE R, A
BRAZLIERL, SRAGRNE#H NS LEE M TS
[V BE/1EE 55, MITILE i0 WMSDs EBIR=EE Y, TERHR
i, FIE R WMSDs N MEAE, RE T g4
SHTRANZHEB<3IS T R 35~45F5 T A, MBZEM
WMSDs SIER A £ X R, AMSHNEFR S 2 S
WMSDs Z [BIREX MR Z G H, NAFREZI, RE
T WMSDs SEREE X ERERITFRN, X585
REIRENET THEIABREENTEHER,
i THh WMSDs BREZRE TMHEBRREEM 4.35
ENMRERT—, XA RA N KR T REHK
ERHIELESERTH—F L EEFIEL o EIHE
HITHMEHN. ARER, TAHRIER#ES8, T
ERRMAE, £BLOE FRIIERE, KEEME
BEt T ES, KEAR B A MK RS HM LSBT
BRFAFHHRD,

ZEL WMSDs AR T 5 MEMLIERERS
FKINBEERR LR RFHNEBEREE X, &

MAREI, EoHMELREEMIRE. RERBES
fE. KEYERIFME. BRI BB ASBES T
il WMSDs Z2IFHEX, RIE TIERIFERET, 5 olsaE
K, [TZ2EERNSRZATENEL, BT TAZLR
A—EARAFRTFRNEBRERNMENES iR
5, SR B ERIH LI AARAZ K ENES R
far, FARARHMAEBRE, MG INEEZ AL
WMSDs FIERP, EHEPHRL, REARBES
BEBNELBZEARHIVEFT RS, E/FRER
MRE, RZEML U RS HBARKRBEEE N
KBS B SMAE R TEFE T ASshEB BN, 5
IRANRLALR L. B, B2 HIIES, ML I
WMSDs IR, IR H T TEHFIEBER.
R, M TEE P A S HUA N BRI ESEEFS
i, 380 WMSDs FEXR & £ KBS, LSk, 2B 53 & BLAR
B EZRES5H TE LI wMsDs EREX, K
TARItFRESRBERESEX, IRARESEES,
HEAEFLET LV EE R R IANTIEEMIFE
BiEl, FEAEZBAUANRNERRAANES HEBRIE
RIS EIRE,

FMREE—ENBRYE: QBEEET TAL
% 1 WMSDs FERR R £ 18R, AI BEFER1Z R E;
Q) IBEBEMEIURERINA 83.7%, IFTITRIKM LR E;
QAR FAEMEA IS HHITIRE, TETNE
RRBER, BT IR ARIEMEAREINRITERAER
Xt WMSDs gZ0mBYEF 1%,

Z ERTIR, KR B RZ SR WMSDs TEIEH T
AFNEREZEXERS, S2—HAMEL S0
WMSDs IER R £ X E=; L8l WMsDs WEES D
FEE(TH) . RlES. R EE( SO ERE
SHRE. RERETR) . (FILZEB(EEKREBEES
FE. KBS BRI A, BIRIT/BZELE) B X, IKH
kAT LU FF R 2 ER i WMSDs 4B X B2 BR AR 1S
W, BB IR, B> 28R4 WMSDs & XU BRI 7l
R, I T AKEEE, UBEET TA S
WMSDs B9 % & X B

SE Xk
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