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Effects of occupational stress and mental health on work-related musculoskeletal disorders in
coal mine workers in Xinjiang LI Xue, Y| Xiaoting, LIU Jiwen (School of Public Health, Xinjiang
Medical University, Urumgi, Xinjiang 830017, China)

Abstract:

[Background] The occurrence of musculoskeletal disorders in coal mine workers remains high,
and psychological factors are one of the important factors.

[Objective] To explore the occupational stress level, mental health status, and prevalence of
work-related musculoskeletal disorders (WMSDs) of coal miners in Xinjiang, and to analyze the
effects of occupational stress and mental health on WMSDs.

[Methods] From August 2018 to August 2019, 1300 workers of 4 coal mines were selected by
cluster sampling method. Musculoskeletal Disorders Questionnaire, Effort-Reward Imbalance
(ERI) Scale, Self Reporting Inventory (SCL-90) were used to investigate the prevalence of WMSDs,
occupational stress, and mental health.

[Results] A total of 1177 valid questionnaires were collected, with a valid rate of 90.5%. The
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prevalence rate of WMSDs was 66.4%, the positive rate of occupational stress was 50.2%, and the positive rate of psychological symptoms
was 53.4%. The M (P,s, P;s) ERI score was 1.0 (0.9,1.2), and the M (P,s, P,5) SCL-90 score was 138.0 (117.0,184.0). The prevalence rate of
WMSDs in =3 sites was 45.0% in the occupational stress group and 46.0% in the positive psychological symptoms group. The results of
binary logistic regression analysis showed that reporting occupational stress (OR=1.835, 95%CI: 1.380-2.440) and positive psychological
symptoms (OR=1.461, 95%Cl: 1.083-1.969) were positively associated with the prevalence of WMSDs; those being female (OR=2.393,
95%Cl: 1.544-3.709), aged=>30 years (ORs,. « 45=2.344, 95%Cl: 1.507-3.645; OR,q. . ,=2.395, 95%Cl: 1.541-3.723; ORsy.¢,=5.115, 95%Cl: 2.872-
9.111), with length of service > 15 years (OR=2.283, 95%Cl: 1.537-3.392), and being coal diggers (OR=1.591, 95%C/: 1.070-2.365) showed
higher risks of reporting WMSDs; those with education level at high school and above (ORyigh schoo=0.399, 95%C/: 0.279-0.571; OR gjiege and above™
0.220, 95%CI: 0.157-0.310), and monthly income >8000 yuan (OR=0.364, 95%C/: 0.227-0.582) showed lower risks of reporting WMSDs.
The results of structural equation model showed that in model 1 with mental health as the intermediate variable, occupational stress
and mental health directly affected WMSDs, and the standardized path coefficients (8) were 0.10 and 0.25 respectively; ERI also directly
affected mental health with a 8 of 0.20. In model 2 with WMSDs as the intermediate variable, ERI and WMSDs directly affected mental

health, and the 8 values were 0.16 and 0.25 respectively; ERI also directly affected WMSDs with a 8 of 0.16.

The prevalence rate of WMSDs in selected coal mine workers is high, and occupational stress and mental health affect the

occurrence of WMSDs.

work-related musculoskeletal disorders; effort-reward imbalance; mental health; coal mine worker
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i WMSDs Y= E 12 E N E R IR ENE o HIE R
MRNRATLEREE 1 ™k 1S HILAN
A B BRI, T BERIFEA BT (881 24 h'Y,
KR, 1ZA1ER Cronbach’aZ EX9 0.810,
R siegrist F" 12 KAV H-
[B]3R 5 17( Effort-Reward Imbalance, ERI) 2R AZEER
KKIE . ZEXRBME. BIR. REMEH=18%
LARY, BEBND D HIEIE 6. 11, 6 DFIW, H 23 MFIL,
XA 5 &0, BMERED ZMAZIERESD, 1R
BT ERI=(11/6)x (T HIRR DG 53/ EIRIEIR 215 5)
BB FIEFRAE: ERI>1 HE AR E K™Y, 4
R, %158 Cronbach’a RE 0.790,
X FE R B ¥ 2 R self
Reporting Inventory, SCL-90) & & OV IR i B R o 1%
ERMIBEML. BIBIEIR. AKX R 86, &
P& ERXT. B, Wi fFmE. i 10 MREF
RITER AN RIOIER BN, XA 5 KTEDE,
it 90 M B, HIMFinE: SE TN PIETE
BrRzMitAREF7, 90 M NER/SZMItAES,
2532160 DHE—FF 7 >2 73 WZE R OIEEIKFE
MY, RS, Z18)E B Cronbach’a 7319 0.8500

XF3 EpiData3.0 R N IE, BIE 2 KA Spss
25.0 Rt HIBFESESH T, ITEXF XA
BHATEERR, RARIER t RRMBERRFED
M ITHR TR, MR EL AR A LSD 1050, T2 5k
RERMESDHEUPUERMME 25, 75 B
AER; MAAE M LR A Mann-Whitney U 1450,
Z 48] M ELER R A Kruskal-Wallis H #0530, ZRAYELER
KAFRHKK. ZRESTREAZDE logistic [E]Y3,
HEH LM IZMT, K Amos 25.0 SRS H 12
R, SRR K. DIBRREES WMSDs Z BIRVER1E
A RAMAKMIAENNREH# T, IRIBEERS
MEEIEABERRIRARE, RBRERIEIES
8 91 Bootstrap JEFITIEIZEM NI, H x/df<
5.000, J#ii#t5%ZE 39 75 F1F 5 1R (root mean square error
of approximation, RMSEA) <0.080, I\ & i E 15 &
(goodness of fit index, GFI). TAE NS L EF5 N (ad-
justed goodness of fit index, AGFI). Fr/E L INE I
(normalized fit index, NFI) . IZNIA S 5% (incremental
fit index, IF1). Tucker-Lewis 5§ #X (Tucker-Lewis index,
TL) . Eb 3 3& AL 8 X (comparative fit index, CFI)13
>0.900 BY, WA R A R IN G BRI E T IEZSEE

R, ¥I6 7K E a=0.05,

HEKiRE 1300 173, BIKIRIE 1177 143, BRAIA
EEIWEN 90.5%. 1177 BIRE T AELE M(Py~P.q)
79 42(19~59) %, T M(P,~P,q,) /3 8(1~42) £,

IRARXIRALE WMSDs SEIRBIE 781 A(66.4%) ,
EmTRED 280 A(23.8%) , BR)L 23K 591 A(50.2%) , 10y
B E R BEME 628 A (53.4%) 0 ERITE 3 M(Pys, Pys) 9
1.0(0.9,1.2), =MEEFH DB A T, 18.0(15.0,
21.0); B3R, 33.0(29.0, 37.0); NTE{TH, 18.0(16.0.
21.0) 5 SCL-90 8453 M(P,s, P,5) /3 138.0(117.0, 184.0),
EBENMEFER DA RIEKWK, 1.5(1.3,2.0); 5RIBSE
1K 1.8(1.5,2.3) ; APRKEBUK, 1.7(1.3, 2.2) ; 11HR,
1.5(1.3,2.1); &8, 1.5(1.2, 1.9); #XT, 1.5(1.3,2.0);
i, 1.3(1.0, 1.7); RN, 1.5(1.2, 2.0); BHEFME,
1.4(1.2,1.8); Hh,1.7(1.3,2.1), AAEINER. T, T
FhIEE T AR WMSDs SEXK & &= ERI 1§ F sCL-
90 BN ERWYEFEERITFRN(P<0.05), REFEH.
XAIZE. B NE WMSDs SEIR & £ F Kz SCL-90
BN ERBEERITFEREN(P<0.05), M ERI 1§D E
SAEEFSITFENX(P>0.05), W& 1.

REERAL WMSDs FEIK & & FH = BRI R A9:
FE(556/1177, 47.2%) « $(454/1177, 38.6%) « /3 (408/
1177, 34.7%) . 5 (339/1177, 28.8%). B& (336/1177,
28.5%). F B (223/1177, 18.9%). B & (199/1177,
16.9%) « F$(169/1177,14.4%) . B¥E&(151/1177,12.8%) ;
HmiREIRE S ERMEOR 7 FB(171/1177, 14.5%)
#M(79/1177,6.7%) H(77/1777,6.5%)« [8(70/1177,
5.9%). B (171/1177, 4.2%) . B R (41/1177, 3.5%)
FBA(39/1177, 3.3%) .« BRE(38/1177,3.2%) . At (36/
1177, 3.1%) o BR Al X 5K 40 wMSDs fE IR & &£ = (421/
591, 71.2%) SIFER ML X 5K4H WMSDs fER & 2R (360/
586, 61.4%) Z R B RITF R X (P<0.001), LIBFEIR
FEMEZH WMSDs FER & 4 % (452/628, 72.0%) 530y
IBFEARBH%LE WMSDs fE K & & 2 (329/549, 59.9%)
ERERITFEEN(P<0.001), BRIV EKAF, =3
BRI WMSDs BYER &2 £/ 45.0%; OIREIRPEME
£Arh, >3 NEBML WMSDs BYEIR K EEH 46.0% T
r 2
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R 1 FRAOFFERET TALAE WMSDs FERZREZE, ERI 1§57 SCL-90 1S53 89LEHR

Table 1 Comparison of WMSDs prevalence rate, ERI score, and SCL-90 score among different demographic variables of coal miners

HE 3 ) wmspii(ﬂk)\?& ERIFGS SCL-901§493
(BEE/%) M(Pys Pys) M(Pys5 Pys)

M5 B 1004 650(64.7) 1.0(0.9,1.2) 137.0(117.0, 165.8)
z 173 131(75.7) 1.0(0.8,1.1) 178.0(123.0, 218.0)
X'1Z/H(P) 7.971(0.005) -2.905(0.004) -5.616(<0.001)

Fie/% <30 183 79(43.2) 1.0(0.8,1.2) 118.0(115.0, 143.0)
30~<40 325 218(67.1) 1.0(0.8,1.2) 138.0(118.0, 179.0)°
40~<50 483 324(67.1) 1.0(0.9,1.2) 139.0(118.0, 197.0)°
50~60 186 160(86.0) 1.0(0.8,1.1) 154.5(121.0, 225.0)™
X/Z/H(P) 76.478(<0.001) 0.707(0.871) 76.534(<0.001)

THe/% <5 300 166(55.3) 1.0(0.8,1.1) 132.0(116.0, 156.0)
5~15 461 293(63.6) 1.0(0.9, 1.2)d 138.0(117.0, 184.0)°
>15 416 322(77.4) 1.0(0.9, 1.2)d 144.0(118.0, 195.8)°
X'/Z/H(P) 40.687(<0.001) 11.535(0.003) 18.219(<0.001)

FIER [ESy =i 305 194(63.6) 1.0(0.8,1.2) 131.0(116.0, 178.5)
BIHE 872 587(67.3) 1.0(0.9, 1.2) 139.0(118.0, 189.0)
X/Z/H(P) 1.393(0.260) 0.826(0.409) 2.275(0.023)

T RIET 272 193(71.0) 1.0(0.9,1.2) 152.5(120.0, 204.0)°"
T 156 98(62.8) 1.0(0.8,1.2) 129.5(116.0, 160.5)
BHRIT 186 94(50.5) 0.9(0.8,1.1) 127.0(115.8, 162.0)
BRI 237 159(67.1) 1.0(0.8, 1.1) 127.0(116.0, 157.0)
THAR 326 237(72.7) 1.1(0.9,1.2) 144.0(120.0, 194.5)"
X'/Z/H(P) 30.231(<0.001) 40.668(<0.001) 58.682(<0.001)

YRR KU 206 141(68.4) 1.0(0.9,1.2) 152.0(123.0, 202.2)
B 971 640(65.9) 1.0(0.8,1.2) 135.0(117.0, 179.0)
X/Z/H(P) 0.489(0.484) -1.293(0.196) -4.582(<0.001)

XWIEE TR RUT 640 513(80.2) 1.0(0.9,1.2) 132.0(116.0, 165.0)"
= 221 132(59.7) 1.0(0.8,1.2) 138.0(116.0, 191.0)"
RKERNE 316 136(43.0) 1.0(0.8,1.2) 149.5(120.3, 199.0)
X/Z/H(P) 135.906(<0.001) 0.179(0.915) 23.738(0.001)

BN/ <5000 393 295(75.1) 1.0(0.9,1.2) 143.0(118.0, 196.5)'
>5000~6500 300 200(66.7) 1.0(0.9,1.2) 139.0(116.0, 197.0)'
>6500~8000 342 214(62.6) 1.0(0.8,1.2) 137.5(118.0, 180.8)’
>8000 142 72(50.7) 1.0(0.8,1.2) 124.0(116.0, 148.5)
X'1Z/H(P) 31.135(<0.001) 5.213(0.157) 22.023(0.001)

&it 1177 781(66.4%) 1.0(0.9,1.2) 138.0(117.0, 184.0)

[ 1a: 5&F#8<30 8L, P<0.05; b: 5EH#4 30~39 Z 1AL, P<0.05; c: 5EE# 40~49 ZHLL, P<0.05; d: 5 Tik<5 F4BLL, P<0.05; e: S5iHITHE
kb, P<0.05; f: 5152 T4BLL, P<0.05; g: SHEHTABLL, P<0.05; h: 5AEKRIAEFFHELL, P<0.05; it 5BAUA>8000 TTHELL, P<0.05,

xR 2 BT TAZEMI WMSDs SER R LB [n(%) ]

Table 2 Prevalence of multi-site WMSDs in coal miners [n (%)]

WMSDSAEIR & 4 BRI 2K RV RS (n=591)  (CIEFEIRBAMEL (n=628)
0 170(28.8) 176(28.0)

1 68(11.5) 76(12.1)

2 87(14.7) 87(13.9)

=3 266(45.0) 289(46.0)

X(P) 22.988(<0.001) 32.525(<0.001)

2.4 WMSDs BHEXEZE

SR logistic kMDD M, LM 2, BE
97 0~1 Z B BER T EEWY R FELEM, HERK
<10, AEBZEAZRA, logistic PIMERERIR
A 25K ( OR=2.048, 95%CI: 1.596~2.628) . (LM IEAEIRFH
M4 (OR=1.627, 95%CI: 1.268~2.087) & WMSDs fEIR &
ERERS, BET MR Fil. TR, Pt T,
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BRI XHEE. BING, BRIk & 3K(OR=1.835,
95%Cl: 1.380~2.440) . (DIBIEIAFEME( OR=1.461, 95%CI:
1.083~1.969) 1 5 & & WMsDs 2 IEHHX; L% (0R=
2.393,95%Cl: 1.544~3.709) . F%=30 %( OR;0. . 45=2.344,
95%Cl:1.507~3.645; 0R,,- . 5,=2.395,95%Cl: 1.541~3.723;

2.283,95%Cl: 1.537~3.392) . KIE T (0OR=1.591, 95%Cl:
1.070~2.365) B9 WMSDs FE IR A E X E S ; XLi2
E A5 H &L E(0Rg+=0.399, 95%C/: 0.279~0.571;
ORj51+=0.220,95%Cl: 0.157~0.310) « BN\ >8000 JT
(OR=0.364, 95%Cl: 0.227~0.582) B9/ EH T A WMSDs

ORs5-co=5.115, 95%Cl: 2.872~9.111). T4 >15 F(0OR=  FEREKENFERK. WK 3.
&3 BF IA WMSDs HEXEE
Table 3 Influencing factors of WMSDs in coal miners
AR BEE
FSE
OR(95%Cl) P OR(95%Cl) P

beq)d 2.113(1.464~3.049) <0.001 2.393(1.544~3.709) <0.001
Fie/%

30~<40 2.884(1.970~4.222) <0.001 2.344(1.507~3.645) <0.001

40~<50 4.270(2.967~6.147) <0.001 2.395(1.541~3.723) <0.001

50~60 11.207(6.800~18.470) <0.001 5.115(2.872~9.111) <0.001
THe/E

5~15 1.365(1.020~1.827) 0.037 1.248(0.889~1.752) 0.201

>15 3.611(2.618~4.980) <0.001 2.283(1.537~3.392) <0.001
EI3E 1.016(0.777~1.327) 0.909 1.115(0.808~1.539) 0.509
T

KRIET 1.788(1.274~2.510) 0.001 1.591(1.070~2.365) 0.022

T 1.458(0.981~2.166) 0.062 1.419(0.890~2.263) 0.141

BT 0.789(0.549~1.132) 0.197 0.785(0.507~1.216) 0.279

BET 1.355(0.961~1.911) 0.083 1.313(0.868~1.985) 0.197
(=R 1.109(0.816~1.506) 0.509 0.796(0.541~1.170) 0.245
XWIRE

S 0.477(0.347~0.656) <0.001 0.399(0.279~0.571) <0.001

AERUE 0.264(0.199~0.351) <0.001 0.220(0.157~0.310) <0.001
BIEN/7T

>5000~6500 0.759(0.552~1.044) 0.090 0.981(0.675~1.425) 0.920

>6500~8000 0.604(0.446~0.819) 0.001 0.783(0.547~1.120) 0.180

>8000 0.322(0.216~0.478) <0.001 0.364(0.227~0.582) <0.001
Bl Rk 2.048(1.596~2.628) <0.001 1.835(1.380~2.440) <0.001
DIBFERBAME 1.627(1.268~2.087) <0.001 1.461(1.083~1.969) 0.013
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SEMHEITERETR, WOEBRBEATNTE
RIREEY—(¥*/df=4.886, RMSEA=0.057, GFI=0.929, AGFl=
0.910, NFI=0.943, IFI=0.954, TLI=0.947, CFI=0.954) 1 L
WMSDs /9 B 7 T 2 BY AR B — (°/df=4.915, RMSEA=
0.058, GFI=0.926, AGFI=0.907, NFI=0.942, IFI=0.954, TLI=
0.947, CFI=0.954) BN SIEMRIIE IEZSEEIN, i
BRZIR BN S BT,

ERI FIC IR B A HiE %2 WMSDs, trE (LR 1F

RH(B) 557 0.10 1 0.25; ERI B A] E3ERZ M0 IR
f#FE, B 7 0.20, ERI XF WMSDs Y S 3 A 0.152, B
ERNA 0.102, LUO R R A F N B EE KN A
0.050, &5 2 XU BY 32.9%(39 P<0.05), DLE 1A, ERI
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0.25; ERI B E] H#E&20E WMSDs, 8 /9 0.16, ERI XJ0\IE
RIS 0.200, BIEMA /9 0.161, LL WMSDs
AN EEZE M A 0.039, B 19.6%(15
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ABELL ARSI E3K. DIRAERBAMEE UKANL
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