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Analysis of correlation between occupational stress and influencing factors of employees of
a power supply company in Guangdong: Based on effort-reward imbalance model LIU Bin*?,
CHEN Hui-feng?, YAN Xue-hua®, HUANG Zi-pei*?2, YU Ri-an* (1.Institute of Occupational Health
Assessment, Guangdong Province Hospital for Occupational Disease Prevention and Treatment,
Guangdong Provincial Key Laboratory of Occupational Disease Prevention and Treatment,
Guangzhou, Guangdong 510300, China; 2.School of Public Health, Guangdong Pharmaceutical
University, Guangzhou, Guangdong 510006, China)

Abstract:

[Background] With the rapid development of China’s economy, the working pressure of
occupational population has increased rapidly, and the impacts of occupational stress on the
physical and mental health of occupational population are becoming an important public health
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issue. Power supply companies are high risk industries of occupational stress covering many stressors. At present, no systematic research
on occupational stress among workers in power supply companies has been reported, especially the impacts of occupational hazardous
factors on occupational stress of workers.

[Objective] The study aims to obtain the current status of occupational stress, explore the correlation between occupational stress and
influencing factors, and provide a basis for formulating occupational stress intervention measures through a questionnaire survey of
employees of a power supply company in Guangdong.

[Methods] A cross-sectional study design was adopted and 1091 employees of a power supply company in Guangdong were selected
in May 2019. A general information questionnaire tailored to power supply companies was designed and distributed to collect basic
information of the subjects. Occupational stress was assessed by effort-reward imbalance (ERI) index [ERI=effort score/ (reward scorex0.545 4)]
of ERI scale, and ERI index>1 was defined as having high occupational stress. Chi-square test was used to compare the differences of
occupational stress rate among groups with different individual characteristics, occupational characteristics, lifestyles, and exposures to
occupational hazardous factors. Multiple logistic regression was used to analyze the influencing factors of high occupational stress.

[Results] A total of 1091 questionnaires were distributed in this survey, and 972 (89.1%) valid questionnaires were returned. The
respondents included 859 men (88.4%) and 113 women (11.6%). There were 514 (52.9%) subjects with high occupational stress. The
prevalence rate of high occupational stress were higher in men than in women, higher among married employees than among single
employees, higher in employees at and over 30 years of age than in those below 30 years, higher in dispatching and maintenance workers
than in other types of workers, higher in high-income-level employees than in low-income-level employees, higher in employees with <6h
sleeping time than in those with >7 h, higher in employees with alcohol consumption than in those without, and higher in those exposed
to noise, electromagnetic radiation, high temperature and high altitude, and visual display terminal than in those not; these differences were all
statistically significant (P<0.05). The logistic regression analysis results showed that compared with the workers at the age of <30 years, those
at the age of 30- years and 40- years had a higher risk for high occupational stress (OR=2.438, 95% CI: 1.507-3.943; OR=2.407, 95% Cl: 1.472-
3.934, respectively); compared with customer service and other types of workers, the maintenance and dispatching workers had a higher risk
for high occupational stress (OR=1.841, 95% CI: 1.140-2.973; OR=2.417, 95% CI: 1.149-5.083, respectively); compared with the employees who
slept >7 h every day, those who slept <6h and 6-7 h every day had a higher risk for high occupational stress (OR=1.735, 95% Cl: 1.182-2.547;
OR=1.518, 95% CI: 1.069-2.115, respectively); compared with those without visual display terminal exposure, the employees with such
exposure had a higher risk for high occupational stress (OR=1.419, 95% CI: 1.043-1.932).

[Conclusion] The employees of the selected power supply company generally have a high rate of high occupational stress. Aged above 30
years, at maintenance and dispatch positions, with short sleeping duration, and with exposure to visual display terminal are risk factors of
high occupational stress.

Keywords: power supply company; effort-reward imbalance; occupational stress; occupational hazardous factor
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T -EliREENE, AEFTEH=TEEMR : I
H(61N%EB). Bk (111%B). RERAN (61%
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5000~6 999 751 7000~8999 Tt A E, 535! 5 37.6%
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Table 1 General information and rate of high occupational stress
of employees of a power supply company in Guangdong

MIREEL /% AR 12 /%

V:fa:igle er%z(er Proportion Positive  Positive X P

ratio number rate

1451 (Sex) 10.860 0.001
% (Male) 859 88.4 471 54.5
%z (Female) 113 11.6 43 38.1

Fit /% (Age/years) 37.604 <0.001
<30 204 21.0 71 343
30~ 296 30.5 175 58.9
40~ 314 323 185 58.9
50~ 158 16.2 83 52.2

154R (Marital status) 13.163 <0.001
KI5 (Single) 226 23] 96 42.1
B (Married) 746 76.7 418 55.8

X ALFRE (Education level) 2.105 0.551

B PERUT

High school, secondary

102 10.5 57 55.9
technical school, and
below
A% (College) 257 26.4 139 53.9
Zx#} (Undergraduate) 501 51.5 255 50.5
= N
ML RIUL 112 116 63 56.3
Master or above
TYEHIE (Shift duty) 0.608 0.440
B3 (Day shift) 690 70.7 358 51.8
I (Shift work) 282 293 156 54.5
T (Work category) 18.776 0.001
12 (Management) 23 2.4 9 39.1
1% (Maintenance) 380 39.0 214 56.2
J8FE (Dispatching) 64 6.6 42 65.6
———
LB , 401 415 211 52.1
Substation operation
BHRREHA
Customer service and 104 10.6 38 36.5
others
RGN/ 12.052° 0.001
Income per month/yuan
<5000 171 17.6 77 44.8
5000~ 365 37.6 179 48.6
7000~ 328 33.7 194 59.0
9000~ 108 11.1 64 59.3
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TEMZEH K logisticBlFE R R, TRIFHR.
THh. BEEERESE. MRELES BRI XakAy I
FME R, UU<30%5 NEHRA, 30% ~ (OR=2.438,
95% Cl : 1.507~3.943) #[40 % ~ (OR=2.407, 95%Cl :
1.472~3.934) REBERIEKXORE ; SERME
B TFHELL, KETIHEE T2 SERR &KX K
X & (OR=1.841, 95%Cl : 1.140~2.973 ; OR=2.417, 95%
Cl:1.149~5.083) ; BEFRAY(El<6h M2 6~7h BRESE
BRAb ek XS /= T RE AR AY 18] >7 h & (OR=1.735, 95%
Cl : 1.182~2.547 ; OR=1.518, 95%C/ : 1.069~2.115) ;
MEEIEREBERI EKNORIEMREELES

V:%?;igle Nu)\m%:(er Propo'rtion Positive  Positive X P
ratio number rate
1275 £ 5% (Noise exposure) 2.316 0.023
& (No) 620 63.9 311 49.8
= (Yes) 352 36.1 203 57.5
RN RE
Electromagnetic radiation 12.313 0.001
exposure
& (No) 359 37.0 164 45.3
2 (Yes) 613 63.0 350 56.9
Eam=El
High-temperature and 7.100 0.008
high-altitude operation
7% (No) 369 38.0 175 47.2
A (Yes) 603 62.0 339 55.9
B R
Visual display terminal 20.711 <0.001
operation
7 (No) 646 66.5 309 47.5
A (Yes) 326 335 205 62.9
MR (Smoking) 5.560 0.116
7% (No) 657 67.5 335 50.8
A (Yes) 315 325 179 56.3
FRE (Drinking) 5.835 0.016
7 (No) 345 35.4 164 47.4
A (Yes) 627 64.6 350 55.5
FEBRAY/E] (Sleeping time) /h 13.515° <0.001
<6 301 30.8 176 58.5
6~ 465 47.9 252 53.8
7~ 206 213 86 413
i&Ef (Physical exercise) 1.060 0.303
7 (No) 247 25.5 138 55.4
A (Yes) 725 74.5 376 51.6
&1t (Total) 972 100.0 514 52.9

UE] a @ BHERHRENSITHE,

[Note] a : statistical value of trend chi-square test.

2.2 ATEERIERRR

AR ZRTH. BlIR. ATERNEEEFD M (Ps,
P:s) 9355917 (15, 18). 30 (29, 32). 16 (14, 17),
ERIFEERAI M (Pas, Pys) 791.01 (0.86~1.14) ; EEERY
Bk HE 514 A, HFE N 52.9%, REIEF. FEid.
SRR, THh. BURN. TRBFBERETE], UNREE 2
ET@ERBEEN. BReTElL. MEELHNA
TERWEKGHEEZ BNESHEERITFEENX (P<
0.05), BMEERI EKOHES T ; <3054
SEREKOHERETFEHMERA , BEEST
KREE ; WANHS, SERIEKEHERYS ; MR
BfiEE L, BERIERKOEEES ; EERHE
BTARES ; ERERIREERR (1B5. B
B BEReSFL. MEEL) NERTEERE

(OR=1.419, 95%Cl : 1.043~1.932) , W3R 2,

R2 MEREHBOIVEITSEREKEMEZRN

logistic [E])3 53 #f

Table 2 Logistic regression analysis of factors affecting high
occupational stress among employees of a power supply

company in Guangdong

EAPSES

Influencing factor b 5 Wald P OR (95%C1)

1451 (Sex) 0.387 0230 2.841  0.092 1.472 (0.939~2.309)
IE4R (Marital status) -0.128 0.218 0.343  0.558 0.880 (0.574~1.349)
e/ % (Age/years)

<30 — — - - 1.000

30~ 0.891 0.245 13.194 <0.001 2.438 (1.507~3.943)

40~ 0.878 0.251 12.272 <0.001 2.407 (1.472~3.934)

50~ 0.614 0.284 4.674  0.031 1.847 (1.059~3.222)
T# (Work category)

fjfi}rinzeﬁr iemrvice and others - - - 1.000

&IE (Management) -0.054 0.494 0.012  0.913 0.948 (0.360~2.496)

121& (Maintenance) 0.610 0.245 6.225  0.013 1.841 (1.140~2.973)

jJEEE (Dispatching) 0.882 0379 5.410 0.020 2.417 (1.149~5.083)

ifﬁfn operation 0334 0258 1673  0.196 1.396 (0.842~2.315)
BN/
Income per month/yuan

<5000 — - - — 1.000

5000~ -0.044 0.199 0.048  0.827 0.957 (0.648~1.415)

7000~ 0.183 0212 0.744  0.389 1.201 (0.792~1.821)

9000~ 0.067 0.272 0.060 0.806 1.069 (0.627~1.823)
BEBRAYE] (Sleeping time) /h

7 — — - — 1.000

6~ 0.551 0.196 7.920  0.005 1.518 (1.069~2.115)

<6 0.417 0.179 5.440  0.020 1.735 (1.182~2.547)
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43R 2

=N

MIhEE b S, Waldy® P OR (95%CI)

Influencing factor

%58 (Drinking) 0.210 0.150 1.967  0.161 1.234 (0.920~1.655)
125525 (Noise exposure) 0.164 0.155 1.111 0.292 1.178 (0.869~1.596)
BHENRE
Electromagnetic radiation 0.269 0.167 2.612 0.106 1.309 (0.944~1.815)
exposure
Emm = El
High-temperature and 0.182 0.157 1.349 0.245 1.200 (0.882~1.632)
high-altitude operation
MEEL
Visual display terminal 0.350 0.157 4.950 0.026 1.419 (1.043~1.932)
operation

CE] BRIUZERSRA ; BRUBEANSERA ; BB RURIR
BERASRA ; RE. BHESN. SRETIEL. MEMELHUEE
RBEENSRYA,

[Note] Gender: female as the reference group; marriage status: married
as the reference group; drinking: not drinking as the reference
group; occupational hazard: not being exposed to noise,
electromagnetic radiation, high-temperature and high-altitude
operation, or visual display terminal operation as the reference

group, respectively.
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A3 TR SRR, S EmERI RN
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FRE W, AMRPELERET, ZEIH 52.9%HY
AT ABERIENK, SFXRESE 3251 Z it
A ARBYERMRTUER I ZHKIFEL R, FIREIRFZ
ERREEKIFARE Xo

NI & AR TE 30~50 F HIER TER WV K KiZE
K&, ITFREMATELTFEL EAHER, F21
WIITEETHER, HBENIEREE, TEEKX, X
FRIGHN T BRAL SR IKAVAR RS, SKAFUHT U X 6456 B B 14
ERMAIEMEATIARERET, SFERAR XK
RieE T REFRE, XBSXRMRER—H. BrIX
F TARWRNITER AL Z KB R2 M i T —ERV4E L, /R
RER, WNKFEXERIEKE—ERZM, RERAT
1EE B ER ZK AT RE MR A s BARRRIEES

HtT MG, RAMBNSIRI KK 2 BHIEX
%o Borkakoty & I SHENE RN ARSS 2RI 2 TR AL &
KHITHEE, BRAIMIN SR EKE KB, &H
RANERNEEEZHMESEIRW XK, FJseEHA
NEERAESSHTIERSESE, TERE TR, AT
SeR TEESS, R IXS TR HIEM, mERiNEs
RGN, AL - BliRK %, ESNEHRAFTL
LI E T ESRIE M TER R TRERETE15E, lRE
%, TIEEI3E N0 88 5 2 PERBR ) AN O I B R
BIRBRIE N 22, NEEE P HRAT, HEdlF
EMEINREERZIR T LETH - BliRE B X
RE, XE5EXRMARERE—H RILFEZEEREZEFM
BREUSESERIVEKNEMRARE, AEFELT
AREBERIEKNXEERIEMREELER 1.419
& (95% C/ : 1.043~1.932, P<0.05), HHF AZB5 KL
EEXLNREBNETERUERNHITIERE, TF
BHEl, AR RIE, Z2EERAMOERKEFESE
LEMKHAERE ENZES, S B LR RER,
M EREB AR EER L KA . BRAXNEBTF
[T A T ARER SR ITIAS, KILEE
Al AR 5k 2, BRI R AL MRS SERL XK
RIKEX, AlRe B WVIRTHE TEFRRERERN
BYE3RAE, MEARK, BEBIRFIRE T &R
%HE, FIXERTROIE ERMmAEE, IER T
ARy B HR S = E A TR, X T amAEs
ZEEEGR, AR ZLLREIE, XANE
SEREEMB/NY, BT BRI TEEMESHE
RERIL, AlRERAMARADEXTER Y K KB M
HNEE. BRANEEESTELSNERT AN
HEADMBINEEFEE M, MAHRARELI SR
BEEL SR EKEXEL, AIgelF IR
mAlE PR IER LR R IR T
HBEUVEEFEABRMAREETREZEEN
ER, R XKEE R TS MR, BT ik
NEERARE, AtRESEREMENIEEFRIFR TS
OVERE, AFIRIT T ERIE AR L ER TER L
KRR, EEMERRSNTE, 167 MEEER.
BRER EE A REEMm, 2 7 HBEWEESN
RIWERERRSRILEKNX R, ELmEmtFT
THEBEI BRI KK ME R, Fizddl R, R
W EkEERS, B EBENEMER TAYERL XK
IR, AL SE BRSSO, IE0RER T /XY ER L B 3KAY
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BE77, BN T IEM. 552X T ERTE
30~50 % Z Bl EMARELNRT, BINEEE
SHMRATE, EIREAEFNTE, R TRERE
Y& I0. BRYXY TR IR AR AVER L e e 3 R 2R M R B 5t
HEBRiRiENE, AR RN TR TR ENE
RNFERER, ERRNREEEENNE, BlERS.
ZHE BFHFGRR, FRAETHEREFR, 54
RN H—F RIFRE, #HITER XK ABHER
BYRE 5
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