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Relationships of job burnout and depressive symptoms with work-related musculoskeletal
disorders in coal miners in Xinjiang LI Xue', SUN Xuemei?, LIU Jiwen® (1. School of Public Health,
Xinjiang Medical University, Urumaqi, Xinjiang 830017, China; 2. Xiangya School of Public Health,
Central South University, Changsha, Hunan 410078, China)

Abstract:

[Background] Work-related musculoskeletal disorders (WMSDs) is one of the main disorders
that impair the working ability of workers. Social and psychological factors can lead to WMSDs
by affecting physiological mechanisms, changing work posture, or disturbing mood and cognitive
ability.

[Objective] To explore current situation of job burnout, depressive symptoms, and WMSDs in
coal miners, and to analyze their relationships.

[Methods] This cross-sectional survey adopted cluster random sampling method and selected
1700 on-job coal miners from five coal mining enterprises in Xinjiang. The general information,
job burnout, depressive symptoms, and the prevalence of WMSDs in coal miners were
investigated by using the Job Burnout Scale, Self-rating Depressive Symptom Scale, and Chinese
Musculoskeletal Questionnaire. The prevalence rates of WMSDs, job burnout scores, and
depressive symptom scores of coal miners with different demographic characteristics were
compared. Spearman correlation analysis was used to identify the correlations among the three
variables. A structural equation model was established to the analyze the potential mediating
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effect of depressive symptoms on the relationship between job burnout and WMSDs.

A total of 1528 valid questionnaires were collected, with an valid recovery rate of 89.9%, including 1335 males (87.4%) and 193
females (12.6%). The M (P,-P,4,) of age was 41 (19-59) years, and the M (Py-P,q,) of length of service was 25 (1-42) years. The prevalence
rate of WMSDs in coal miners was 57.7%. The M (P,s, P;s) score of job burnout was 54.0 (45.0, 61.0), and the M (P,s, P,s) score of
depressive symptoms was 48.8 (43.8, 53.8). There were significant differences in WMSDs prevalence rate, job burnout score, and
depressive symptom score among different sex, age, length of service, shift, and education level groups (P <0.05). There was a positive
correlation between job burnout and WMSDs and between depressive symptoms and WMSDs (r,=0.172 and 0.098, P<0.01), and there
was a positive correlation between job burnout and depressive symptoms (r,=0.138, P<0.01). The results of structural equation model
suggested that job burnout and depressive symptoms directly affected WMSDs, and the standardized path coefficients (3) were 0.10 and
0.09, respectively; job burnout also directly affected depressive symptoms (8=0.19). The total effect of job burnout on WMSDs was 0.120,
the direct effect was 0.102, and the indirect effect mediated by depressive symptoms was 0.018, accounting for 15.0% of the total effect

(all Ps <0.05).

The prevalence rate of WMSDs in coal miners is high, and job burnout and depressive symptoms are associated with

WMSDs.

job burnout; depressive symptom; work-related musculoskeletal disorders musculoskeletal disorders; coal miner
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R 1 FRIAOSGIFAFEET TA WMSDs FERRZEZE. R &2 SIMEREEIRIT 2 L ER (n=1528)
Table 1 Comparison of WMSDs prevalence rate and job burnout and depressive symptoms scores among coal miners grouped by
different demographic variables (n=1528)

WMSDs Bl 5 2 (Job burnout) HNERAEIR (Depressive symptoms)
e 43 no gy ERREEM =2 =2
Variable Group c = Prevalence XZ P Score t/F P Score t/F P
ases
rate/% M (Pys5 Pss) M (Pas5 P3s)
451(Sex) % (Male) 1335 739 55.4 24260 <0.001  54.0(46.0,62.0) -4.337 <0.001  48.8(43.8,55.0) -3.884 <0.001
iZ(FemaIe) 193 143 74.1 50.0(42.0, 59.0) 46.3(41.9,52.5)
Fie/%
<30 265 89 33.6 101.506 <0.001 50.0(41.0, 58.0) 6.816 <0.001 47.5(42.5,52.5) 10.116 0.018
Age/years
30~39 414 237 57.2 52.0(44.0, 60.0) 48.8(43.8,55.0)
40~49 612 374 61.1 54.0(46.0, 62.0)ab 48.8(43.8,53.8)
50~60 237 182 76.8 59.0(50.0; 66.0)°* 50.0(45.0, 55.0)°
THe/5F
Length of <5 421 182 43.2 77.194 <0.001 53.0(42.0, 59.0) 41.886 <0.001 47.5(42.5,52.5) 38.788 < 0.001
service/years
5~15 558 310 55.6 52.0(44.0, 60.0) 48.8(42.5,53.8)
>15 549 390 71.0 57.0(48.0, 64.0)de 50.0(45.0, 55.0)de
FYER EE B3
. ’ . . 477 239 50.1 16.490 <0.001 52.0(42.5, 60.0) 4.569 <0.001 46.3(40.0, 52.5) 6.419 <0.001
Shift work Fixed day shift
28
. 1051 643 61.2 54.0(46.0, 62.0) 50.0(45.0, 55.0)
Shift work
T RIET
. 297 208 70.0 98.025 <0.001 54.0(45.0, 62.0) 10.244 0.037 50.0(43.8, 55.0) 2.977 0.562
Type of work  Coal miner
e T
263 119 45.2 55.0(46.0, 63.0) 47.5(43.8,55.0)
Tunneller
BHRT
Transport 283 107 37.8 52.0(43.0, 59.0)f 48.8(42.5,53.8)
worker
BT
Frame moving 291 187 64.3 55.0(46.0, 61.0) 48.8(42.5, 55.0)
worker
H{th(other) 394 261 66.2 53.0(45.0, 62.0) 48.8(43.8,53.8)
SEIRAROR
= K ’ *ﬁg(Single) 260 155 59.6 0.460 0.498 54.0(46.0, 62.0) -0.641 0.522 47.5(43.8,53.8) 1.008 0.313
Marital status
Ef&(Married) 1268 727 57.3 54.0(45.0, 61.0) 48.8(43.8,53.8)
- MHPRLT
XZE )
i Middle school 915 604 66.0 79.348 <0.001 54.0(46.0, 62.0) 9.889 0.007 50.0(45.0, 55.0) 18.399 <0.001
Education level
and below
B
. 272 147 54.0 53.5(45.0, 62.0) 47.5(42.5,52.5)°
High school
KERBUE
Junior college 341 131 38.4 52.0(43.5, 59.0)¢ 47.5(42.5,53.8)¢
and above
BN/t
Monthly <5000 506 326 64.4 36.625 <0.001 54.0(46.0, 63.0) 6.997 0.072 48.8(43.8,53.8) 5.009 0.171
income/yuan
5001~6500 384 235 61.2 52.5(45.0, 60.0) 50.0(45.0, 55.0)
6501~8000 443 242 54.6 54.0(44.0, 61.0) 47.5(42.5,53.8)
> 8000 195 79 40.5 52.0(45.0, 61.0) 48.8(43.8,55.0)
&1t (Total) 1528 882 57.7 54.0(45.0, 61.0) 48.8(43.8,53.8)

[ ]a: 55i% <30 8Lk, P<0.05; b: 5EH#4 30~39 Z48Et, P<0.05; ¢: 5% 40~49 FHELL, P<0.05; d: 5T <5 &F48LL, P<0.05;e: 5T
%4 5~15 FEA8EL, P < 0.05; f S5iE# TABLLABLL, P<0.05; gf S#IHh KA TFE A8, P<0.05,
[Note] a: Compared with age < 30 years, P < 0.05; b: Compared with age 30-39 years, P < 0.05; c: Compared with age 40-49 years, P < 0.05; d: Compared
with length of service <5 years, P<0.05; e: Compared with length of service 5-15 years, P <0.05; f: Compared with tunnellers, P < 0.05; g:
Compared with middle school and below, P < 0.05.
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symptoms Somatic disorder Psychomotor disorder Mental disorder
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. N
HVEBEIR Nock
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B
Shoulder
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Emotional 0.19 e17 0.09 0.64
exhaustion ’ 0.7 Back
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)
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[Note] The values in the figure are standardized path coefficients, P values are all <0.01; e1-e18 are residual items.
1 IEREERTEIEN T AR S5 WMSDs (BRI T R RIS B

Figure 1 Mediating effect model of depressive symptoms on the relationship between job burnout and WMSDs in coal miners
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7t B AV EEER B A T AN NG E R F & aTIR,
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— KR FREXWIZEEA T A wMsDs FER & &£
X RIESMRDEERITS S TFEXHEESR, 7
BERBXHUEENTNEASNESRENAENT
&, ROMBEARETE, KIPEFRNF RIS
BB AR TIE, A INE O EE AL,

A AR R 425 R B, BRL 6 2 R ERE RS
5 WMsDs 2IFHEXX R, AlgeR A EBREROEE
TS RSN R ERRIR S ME K. BIRFTEEZIA
ABRT TAEESRNEMAREZSIEMERHE. &
htafa. BB AENSHALFHE, st MIHEMS,
FiS. TR ENI & mER A8 CVMEEMNEIE
=, XEREIEIRIESS. —AH, FEKERE &K
OB BEERIE, TRMENBSREIARE
BRL XK. BRALE 2. AR O IR B 1R =R 89 XL o
Ak, EW AW T ABTEEROE R B NEEA
SEEH WMSDs SR & £ IE N, MIBETE 2017 F
33 1920 Z I HIE R TR A, 88, BRI #ES Kk
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