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Effect of occupational stress and shift work on sleep quality of workers of permanent way
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Abstract:

[Background] Occupational stress is an important health risk factor in occupational population,
and is linked to poor sleep quality. Sleep disorder is associated with increased risks of breast
cancer, cardiovascular disease, diabetes, and so on. Having long shift work, permanent way
system employees are prone to have sleep quality problems.

[Objective] This study aims to assess the effect of occupational stress and shift work on sleep
quality of permanent way system workers, and provide a scientific basis for protecting and
promoting their physical and mental health.

[Methods] From December 2018 to April 2019, a stratified cluster sampling method was adopted
to select 642 permanent way system employees of Fuzhou Railway Administration who met the
inclusion criteria. The occupational stress and sleep quality of the participants were evaluated by
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the Job Content Questionnaire (JCQ) and the Pittsburgh Sleep Quality Index (PSQI) scale respectively. The JCQ contained job demand, job
control, and social support; the score ratio of job demand to job control (D/C)>1 indicated occupational stress. The PSQI scale contained
seven components, providing an overall score of 21; higher scores was associated with worse sleep quality, and score>7 indicated sleep
quality problem. Logistic regression was used to analyze the influencing factors of sleep quality, and the effect of the interaction of
occupational stress and shift work on sleep quality was also analyzed after adjusting for relevant confounding factors.

[Results] A total of 627 valid questionnaires were returned, and the valid return rate was 97.7%. There were 592 male workers (94.42%),
263 workers with occupational stress (41.95%), and 229 night shift workers (36.52%). The PSQl scores differed among the subjects
of different age, education, smoking, and exercise groups (P<0.05). The score of sleep quality was higher in the occupational stress
group than in the non-occupational stress group (t=-2.433, P<0.05), and higher in the night shift workers than in the day shift
workers (t=-7.921, P<0.05). The logistic regression analysis results found that night shift was a risk factor affecting the sleep quality of
permanent way system workers (OR=3.878, 95% Cl: 2.394-6.282). The interaction analysis results showed that compared with the workers
without occupational stress and with day shift, the workers with occupational stress and with night shift had a higher risk of having sleep
quality problems (OR=4.883, 95% CI: 2.305-10.341).

[Conclusion] Night shift is a risk factor affecting the sleep quality of workers of railway public works system, and the co-exposure to night

shift and occupational stress is more harmful.

Keywords: railway worker; occupational stress; shift work; sleep quality; interaction effect
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Table 1 Basic situation and sleep quality score among
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483 Numb ;
Group um' er Sleep quality t/F P
(Proportion/%) score
51 (Sex) 0.557 0.950
5 (Male) 592 (94.42) 8.744.77
% (Female) 35 (5.58) 7.07+4.57
TH# () (Job tenure/years) 2.268 0.001
<11 354 (56.46) 9.04+4.72"
11~20 85 (13.56) 9.55+4.82""
21~30 139 (22.17) 7.73+4.83
>30 49 (7.81) 7.64+4.69
=5 (Education level) 2.199 0.001
FE (B AT
High school, technical 256 (40.83) 8.22+4.85"
secondary school, and below
K% (College) 326 (51.99) 9.09+4.71
iiﬁﬁf\a{:—d above B ) e
HE4A (Marital status) 0.808 0.717
KRUE (Single) 199 (31.74) 8.69+4.74
BY& (Married) 405 (64.59) 8.67+4.87
B % (Divorced) 23 (3.67) 10.27+3.52
g d?
S}iinJ?k{rf/c?garettes~d'1 1.587 0.044
TI%MA (Non-smoking) 296 (47.21) 8.26+4.47"
<10 98 (15.63) 8.68+5.11
11~20 141 (22.49) 8.854.31
>20 92 (14.67) 10.5745.01
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Group Numper Sleep quality  t/F P
(Proportion/%) score

%58 (Drinking) 1.143 0.295
22208 (Frequently) 68 (10.85) 8.78+6.02
{B/RIE (Occasionally) 397 (63.32) 8.59+4.60
05 (Never) 162 (25.84) 8.93+4.78

) (Exercise) 1.801 0.014
MAZD0 (Never) 79 (12.60) 9.25+4.56"
{B/REN (Occasionally) 382 (60.93) 8.47+4.67
%Ei::ezs’ferweek 91 (14.51) 8.9815.42
ij:ﬂniﬁz /;A_l;ove per week 75 (11.96) 8.75£5.19

APk (Occupational stress) -2.433 0.015
7 (No) 364 (58.05) 8.32+4.76
A (Yes) 263 (41.95) 9.27+4.79

I (Shift work) -7.921 <0.001
B3I (Day shift) 398 (63.48) 7.67+4.60
TRYE (Night shift) 229 (36.52) 10.77+4.45

(]« : S5 Z4AHELL, P<0.05; A 1 SHE=4EL, P<005; v 5
FIUZAELL, P<0.050
[Note] *: Compared with the second group, P<0.05; A : Compared with the
third group, P<0.05;% : Compared with the fourth group, P<0.05.
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Table 2 Logistic regression analysis of influencing factors of sleep
quality among permanent way system workers

& (Variable) b X OR (95%CI) P

BV X3K (Occupational stress) ~ 0.167  0.68 1.182 (0.793~1.760) 0.411

#HE (Shift work) 1.355 35.42 3.878(2.394~6.282) <0.001
TS (Job tenure) 0.226  3.47 1.254(0.989~1.589)  0.062
%7 (Education level) 0.152  0.55 1.164 (0.779~1.740)  0.457
URA (Smoking) -0.134 3.03 0.875(0.751~1.019)  0.085
$EIR (Exercise) -0.075 0.36 0.928(0.727~1.185)  0.549

U] TE2WE . BEERERA -0, GEERERA=1,; TIRWLE
ik=0, BEA K3K=1; H¥E=0, ®WPI=1; TH#e <114 =0, 11~20
F=1, 217305 =2, >30F =3 ; FE (BH) RUUF=0, K%¥=1, &
R £ =2 ; RIRMA =0, <1037 -d?=1, 112037 -d*=2, >203% -d?=3 ;
MAZINHRE =0, B/RSM=1, 8F12R=2, BAZEL3R=3,

[Note] Variable assignment: no sleep quality problem=0, with sleep

quality problem=1; no occupational stress=0, with occupational
stress=1; day shift=0, night shift=1; job tenure <11 years =0, 11-
20 years=1, 21-30 years=2, >30 years=3; high school, technical
secondary school, and below=0, college=1, bachelor and above=2;
no smoking=0, smoking < 10 cigarettes-d™=1, 11-20 cigarettes-d’=2,
>20 cigarettes-d?=3 ; never exercise=0, occasionally=1, 1-2 times a
week=2, at least 3 times a week=3.
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95% Cl : 2.305~10.341) , HR AL+ TER L K5k
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Table 3 Effect of interaction between shift work and
occupational stress on sleep quality

FEBR BT & )Rl
B2 Sleep quality problems
87 OR (95%Cl) °
Group 5 K /%
Number Detection ratio
HIE (Day shift) +A 137 58.1 1.000
TRYE (Night shift) +A 103 80.5 3.703 (2.024~6.776)

BT (Day shift) +B 106 65.4

R (Night shift) +B 86 85.1

[F] *: P<0.05; a: AT T, FMH. WEMBEEREFEER. A
BAORIET. BEAL KK,

[Note] *: P <0.05; a: Job tenure, education, smoking, and exercise

1.158 (0.741~1.810)
4.883 (2.305~10.341)

are adjusted as confounders. A and B mean without and with

occupational stress, respectively.
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