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Association between occupational stress and insomnia among steel workers L/ Xiao-ming* ",
CUI Shi-yue®, SONG Yang®, WU Jian-hui®*®, WANG Yong-bin®, WANG Li-hua®, YUAN Ju-xiang®
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Abstract:

[Background] Occupational stress is major health risk factor in occupational population. It is
reported to be associated with sleep disturbance. Sleep disorder is associated with increased
risks of obesity, stroke, and cardiovascular disease. Many occupational hazards in working
environment and long-term shift work lead to occupational stress, insomnia, and other adverse
health effects of steel workers.

[Objective] This cross-sectional study aims to explore the association between occupational
stress and insomnia in steel workers, and provide a theoretical basis for improving health level
and sleep quality of steel workers.

[Methods] A total of 5769 steel workers who took part in the annual health examination of a
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steel company from February to October 2017 in Hebei Province were enrolled for this study. Gender, age, educational level, smoking,
alcohol consumption, physical activity, employment time, shift work, and other demographic, behavioral, or job characteristics were
collected using questionnaire interviewed fact-to-face by trained interviewers. The Chinese brief version of Effort-Reward Imbalance (ERI)
was used to evaluate occupational stress, and the Athens Insomnia Scale (AIS) was used to evaluate insomnia. Logistic regression analysis
was used to explore the relationship between occupational stress and insomnia after excluding the influence of selected demographic
factors, behavior indicators, and job characteristics.

[Results] Of the 5769 participants, most were male (91.2%). The mean age of all participants was (42.9+8.6) years. The prevalence rate of
insomnia in the steel workers was 33.8%. The univariate analysis results showed that the steel workers with alcohol consumption of 13-
33.9g/d, monthly family income less than 2000 yuan, shift work, and regular employment contract had a lower prevalence of insomnia
than the others (P<0.05). The steel workers with high occupational stress, high effort, low reward, and high over-commitment had a
higher prevalence of insomnia than the others (P<0.001). After combining the subgroups of occupational stress and over-commitment,
a significant difference in the prevalence rate of insomnia was found among the four combinations (P<0.001), and the highest rate was
46.9% in the high stress-high over-commitment group. The results of logistic regression analysis demonstrated that the steel workers with
high occupational stress had a higher risk of insomnia (OR: 1.68; 95%CI: 1.45-1.94) than those with low occupational stress; those with
high over-commitment had a higher risk of insomnia (OR: 1.23; 95%CI: 1.09-1.38) than those with low over-commitment; those with high
occupational stress and over-commitment had a higher risk of insomnia (OR: 2.11; 95%CI: 1.80-2.48) than those with low occupational
stress and over-commitment.

[Conclusion] Occupational stress is a risk factor of insomnia in the steel workers. Corresponding strategies and measures are required to
relieve occupational stress and reduce insomnia rate of steel workers.

Keywords: steel worker; occupational stress; insomnia; physical activity; shift work
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Table 1 The prevalence of insomnia among steel workers with different characteristics
HEHE A ML (%) KHR (Insomnia) ,
Characteristics Total Proportion A #f (Number) == (Rate, %)
451 (Sex) % (Male) 5264 91.2 1775 33.7 0.060 0.806
% (Female) 505 8.8 173 343
Fi#E (%) (Age, years) <30 487 8.4 159 32.6 6.133 0.105
30~ 1618 28.0 522 323
40~ 2207 383 788 35.7
>50 1457 25.3 479 329
XAFZEE (Education level) FHKELLF (Middle school and below) 1331 23.1 460 34.6 1.166 0.558
=5 /% (High school/secondary technical school) 3006 52.1 1020 33.9
KRF (K%E) K&ELE (College/university and above) 1432 24.8 468 32.7
SEIRARTE (Marital status) SRIE (Single) 269 4.7 91 33.8 5.135 0.077
B (Married) 5341 92.6 1790 335
H = <tz
E);Ei;ril%(cjli%gizg/r/ein%fr)ied/widowed) 159 2k & i
ﬁ‘:ﬁﬁﬁfﬁg p(;g)income (vuan) <2000 2913 50.5 1030 35.4 6.677 0.035
2000~ 1982 34.4 636 321
>3000 874 15.1 282 323
IAEMRMA (Smoking status) A% (Non-smoking) 2869 49.7 976 34.0 0.162 0.697
1% (Smoking) 2900 50.3 972 335
%78 (Alcohol drinking, g/d) 0 3653 63.3 1189 32,5 11.781 0.008
1~ 681 11.8 223 32.7
13~ 696 12.1 252 38.4
>34 739 12.8 284 33.8
{&F37ETNIKTE (Physical activity) 1K€ (Light) 402 7.0 149 37.1 5.247 0.073
7 (Moderate) 1320 22.8 416 315
= (Heavy) 4047 70.2 1383 34.2
T4 (€) (Employment time, years) <10 642 11.1 194 30.2 5.341 0.148
10~ 1344 233 443 33.0
20~ 2212 38.3 766 34.6
>30 1571 27.3 545 34.7
FAT MR (Employment relationship) IEZLTL (Regular workers) 5151 89.3 1764 34.2 4.935 0.027
JEIEX T (Temporary workers) 618 10.7 184 29.8
YT (Shift work) AT (Day shift) 2604 45.1 823 31.6 9.921 0.007
I (MPEI=38%%) (Three shifts in four teams) 2700 46.8 959 355
BRI (HhieHE2EEY) (Others) 465 8.1 166 35.7
R2 TRLKEEWH® T ARERBERLE
Table 2 The prevalence of insomnia among steel workers with different occupational stress levels
it - B BTS (ER) AR Halh ) SR (nsomnie) P
otal  Proportion A% (Number) = (Rate, %)
BRMV 2 3KF2E (Occupational stress) i (Low) 4792 83.1 1507 31.4 68.006  <0.001
= (High) 977 16.9 441 45.1
fFH185 (Effort) & (Low) 2697 46.7 775 28.7 57.321  <0.001
= (High) 3072 53.3 1173 38.2
[EliR1S5 (Reward) 1E (Low) 2505 43.4 978 39.0 <0.001
= (High) 3264 56.6 970 29.7
RERNES (Over-commitment) i (Low) 2691 46.6 808 30.0 <0.001
= (High) 3078 53.4 1140 37.0
giﬂﬁiii;?gi%ﬁﬁfiommmem REIKIEAREIRN (Low stress-low over-commitment) 2544 44.1 756 29.7 82.650  <0.001
{EEKEATEIRN (Low stress-high over-commitment) 2248 39.0 751 33.4
BEKEATEIRN (High stress-low over-commitment) 147 2.5 52 35.4
S EKSMERN (High stress-high over-commitment) 830 14.4 389 46.9
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2.4 BRMV KT EX T AKBRFZIMAY logistic [B1Y3 53 4R
3NN T A KRR I E ZEBYIE S F logistics
[E)3ADHER.
RE— URERENNEE (FKRE=0, K
BR=1), UERI. Fit. XURE. IBRRR. KEA
B AN BRI TOE. R 7EKE IR ER Y

KRK-AEBANIONMNEARZNEBZE, #TEZMHZ
7T logistic )37, FMEZ N XL EHHITM T =
RE, SERFEERE—H, AR3TN, KEKS
AERAN. BEKENERARKENZERAER, 5
HEEKBERERNEL, OR K E 95%CI 53519 1.18
(1.05~1.34) . 2.11 (1.80~2.48) o

&3 WHTAKRZMERIIEF logistics EYFSHF (n=5769)

Table 3 Non-conditional logistic regression analysis of factors associated with insomnia in steel workers

1EEI— (Model 1) A (Model 2)

5335 (Sort)
OR (95%CI) P OR (95%CI) P

431 (sex) & (male) 1.00 1.00

% (Female) 1.08 (0.87~1.33) 0.483 1.08 (0.87~1.33) 0.491
£ (%) (Age, years) <30 1.00 1.00

30~ 0.97 (0.76~1.24) 0.819 0.97 (0.76~1.24) 0.815

40~ 1.11 (0.87~1.41) 0.410 1.10 (0.87~1.41) 0.424

>50 0.99 (0.76~1.27) 0.918 0.98 (0.76~1.27) 0.895
X AL (Education level) ﬂiﬁﬁiol and below 1.00 1.00

I:ngf S/;Pfl /secondary technical school 0.98 (0.85~1.13) 0.799 0.98 (0.85~1.13) 0.801

éi;gﬁﬁiﬁ:&i T 0.98 (0.81~1.18) 0.802 0.98 (0.81~1.18) 0.799
IEIRART (Marital status) RIE (Single) 1.00 1.00

BIE (Married) 0.92 (0.68~1.24) 0.577 0.93 (0.69~1.25) 0.613

Oﬁt:\gﬁf o/iﬁé niiﬁ)e fwidowed) 1.31 (0.85~2.03) 0.216 1.33 (0.86~2.05) 0.200
H%oz%i;?fpi&rgég)income (Yuan) <2000 1.00 1.00

2000~ 0.87 (0.77~0.98) 0.188 0.87 (0.77~0.99) 0.029

>3000 0.89 (0.76~1.06) 0.295 0.89 (0.75~1.06) 0.182
INIERIE (Smoking status) A% (Non-smoking) 1.00 1.00

% (Smoking) 0.94 (0.83~1.06) 0.295 0.94 (0.83~1.06) 0.305
%58 (Alcohol drinking, g/d) 0 1.00 1.00

1~ 1.03 (0.86~1.23) 0.783 1.03 (0.86~1.23) 0.774

13~ 1.20 (1.00~1.43) 0.045 1.19 (1.00~1.42) 0.048

>34 1.32 (1.11~1.57) 0.002 1.31 (1.10~1.56) 0.002
1K 777EEN7KF (Physical activity) 1& (Light) 1.00 1.00

&1 (Moderate) 0.76 (0.60~0.97) 0.025 0.76 (0.60~0.97) 0.024

= (Heavy) 0.84 (0.69~1.04) 0.118 0.84 (0.68~1.04) 0.117
U (Shift work) TEHE (Day shift) 1.00 1.00

ﬁfjje(ziiiﬁieams 1.22 (1.09~1.36) 0.001 1.21 (1.08~1.36) 0.001
B 23K - IRTERRN TREKIRATEIRA 1.00 _ _
Occupational stress-over-commitment Low stress-low over-commitment

1§fsgtt:e'?sﬁi§h$%i;r-commitment 118 (1.0571.34) D002 - -

ﬁ;fztfrgspjﬁf%v)e\r—commitment 1.26 (0.85~1.79) 0.200 - -

e n

Efit:r’:?hgﬁi\er»commitment 211 (1.80~2.48) SC00L - -
ERMl 223K (Occupational stress) {f% (Low) — — 1.00

= (High) — — 1.68 (1.45~1.94) <0.001
RTERR N (Over-commitment) & (Low) — — 1.00

= (High) - — 1.23 (1.09~1.38) 0.001

www.jeom.org



#5455 J2 3 &% | Journal of Environmental and Occupational Medicine | 2019, 36(8) 715
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7933.8%, XX T 2017 FREFEEFZHERED
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HARERAE—TBREHIFERZENKEY ; 8
RFHREZFEXTFREAER A B (56.46%) FHIH
M (50.8%) . BHFHT (40.3%) KERF DS 0 ; 537
EAHELARERERLZER (31.07%) HIE, B
RFHIINEBELAR (37.21%) M5BT EABIEL
AR (74.1%) 730, —IN5 Z<H 55 R AR R SR BR TN
BENARETR, FYIFEDI 2008 BT RREBFE
7953.5% %, EZEWMEGE T AKRBEXRRATESHEIER
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SEEENEREZ— ; 2011 FREE XA AIS XY
MEEMNtX Y803 BRAKREBRRER, TA/R

ZANRKERIEEN21.8%, ML IR TIMEERR
30.3%. AARFWE T AKREBERS FILARE R,
ZEAN, REEERBERAITESHEX, 7k TIER
ERTEMEREX, REFHEIER. RIEUG
BIRF R AR AT AR LR N4, F LUIESS,

TARBERARANERE TR, BT H. KEIR.
BRERANTAKLKEZHEESTHRMAE. SEHR.
HEATERANIA, X5ERNIIMEENERREFK
IRMARGR—H o272, THEERS, TER
KR, FSEE, HEERKEBFEEIERGEHS
TATERNENZ, TIERE SRERTE) RBRIEHRE,
AERAK ; TER L EREEEEYREIRE, &
NERTANCEMEEESD, #mEmERRE, b
ZE KR =7t logistic B33 M7 & TLER Ml % 3K 2 R BRAY
EEZER, OREN 1.68 (1.45~1.94) , X 5EIMNARL
R, B5Z1MHRoREMEED ; RERAEZE
KIENERAR, X5ERFEEN NG EERRE
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KR4S EEF & Siegrist 1 H ERI 7] & AV 12
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B ERRNEFEN A REFETE, EErLUH—F
MR, TR ; &E, ARREREE LS
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