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Abstract:

[Background] Front-line power grid workers are required to face a variety of occupational hazards
(such as aerial work), which make them susceptible to psychological problems and further reduce
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their performance efficiency and safety level.

To investigate the mental health status of front-line power grid workers and explore the influence of personality traits on
mental health and the potential mediating role of work-family support between them.

This study was designed as a cross-sectional study. From January to June 2019, a cluster random sampling method was used
to select two of the 20 power supply stations owned by a Guangdong power company. A total of 485 front-line power grid workers were
included in the study. Sociodemographic characteristics were investigated, and NEO Five-Factor Inventory, Work-Family Support Scale,
and Symptom Checklist 90 (SCL-90) were used in the survey. Spearman correlation analysis was conducted to analyze the correlations
between measured variables. Structural equation modeling was used to analyze the relationships of personality traits, work-family sup-
port, and mental health, and Bootstrap analysis was used to test the mediating effect of work-family support on the relationship of per-
sonality traits and mental health.

The M (P,s, P;5) of total SCL-90 score was 134.00 (110.00, 167.00) , and 139 (28.66%) front-line power grid workers showed positive
mental health symptoms. The correlation analysis indicated that among the front-line power grid workers, neuroticism score was negatively
correlated with work-family support total score (r,=-0.356, P <0.001), and positively correlated with the total score of SCL-90 (r,=0.557,
P <0.001) as well as all the scores of its sub-dimensions (r,=0.436-0.550, P < 0.001). Openness score was positively correlated with work-
family support total score (r,=0.269, P<0.001), and except for paranoid ideation (P> 0.05), openness score was negatively correlated
with the scores of all the other sub-dimensions of SCL-90 (r,=-0.091--0.147, P < 0.05). The scores of the other three personality traits (ex-
troversion, agreeableness, and conscientiousness) were positively correlated with work-family support total score (r,=0.331-0.466,
P <0.001), and negatively correlated with the total score of SCL-90 as well as the scores of all its sub-dimensions (P <0.001). The modified
structural equation modeling indicated that the direct effect of work-family support on mental health symptoms was —-0.225 (P <0.001).
The direct effects of extraversion and openness on work-family support were 0.241 (P<0.001) and 0.123 (P < 0.05), respectively, while
the effect on mental health symptoms was not statistically significant. The direct effects of neuroticism on work-family support and mental
health symptoms were -0.152 (P < 0.01) and 0.467 (P < 0.001), respectively. The direct effects of conscientiousness on work-family support
and mental health symptoms were not statistically significant (P> 0.05). The direct effect of agreeableness on work-family support was
not statistically significant (P> 0.05), while the direct effect on mental health symptoms was —0.180 (P < 0.001).

The front-line power grid workers show a high score of SCL-90. Workers with higher neuroticism are more vulnerable to
mental health symptoms. Work-family support fully mediates the effects of extraversion and openness on mental health symptoms, and
partially mediates the effects of neuroticism on mental health symptoms, while does not mediate the effects of agreeableness on mental
health symptoms. Sufficient work-family support may improve mental health status.

front-line power grid worker; personality trait; work-family support; mental health; mediating effect
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Table 1 Scores of three scales among front-line power grid workers by sociodemographic characteristics (n=485)
A ANBHE R
bif=] (HIRREE/%) o e S—— e e TERERS DERRER
2201 A B St

EEZN 485(100.00) 29.00(25.00,34.00) 40.00(37.00,43.00) 40.00(37.00,44.00) 45.00(42.00,48.00) 45.00(41.00,48.00) 14.33(12.57,15.80) 134.00(110.00, 167.00)
R 35(7.22)  31.00(26.00,36.00) 37.00(34.00,42.00) 40.00(38.00,44.00) 45.00(42.00,47.00) 44.00(42.00,49.00) 13.90(12.40,15.63) 158.00(116.00,189.00)
5 450(92.78) 29.00(25.00, 34.00) 40.00(37.00,43.00) 40.00(37.00,44.00) 46.00(42.00,48.00) 45.00(41.00,48.00) 14.37(12.57,15.80) 133.00(109.00, 165.00)

-1.402 -2.619 -0.712 -0.815 -0.415 -0.892 -2.333

P 0.161 0.009 0.476 0.415 0.678 0.373 0.020
FH 0%~ 162(33.40) 30.00(26.00,35.00) 40.00(36.00,43.00) 42.00(39.00,45.00) 46.00(42.00,49.00) 45.00(42.00,48.00) 13.88(12.65,15.65) 131.00(104.00, 166.00)
4%~ 254(52.37) 29.00(25.00,34.00) 40.00(37.00,43.00) 39.00(37.00,42.00) 45.00(43.00,48.00) 45.00(41.00,48.00) 14.63(12.47,15.80) 136.00(112.00, 168.00)
61%~ 69(14.23)  28.00(25.00,33.00) 40.00(37.00,44.00) 40.00(38.00,43.00) 46.00(42.00,48.00) 45.00(41.00,48.00) 14.37(12.82,16.00) 134.00(110.00,159.00)

H 1.043 0.759 31.895 0.800 0.834 1535 2.449

P 0.594 0.684 <0.001 0.670 0.659 0.464 0.294
2H KERUTF 284(58.56)  30.00(26.00,34.00) 40.00(37.00,43.00) 39.00(37.00,42.00) 45.00(42.00,48.00) 44.00(41.00,48.00) 14.34(12.57,15.74) 135.50(111.00, 166.00)
FRRE 201(41.44) 29.00(24.00,34.00) 40.00(36.00,44.00) 42.00(38.00,46.00) 46.00(42.00,49.00) 46.00(42.00,49.00) 14.33(12.53,15.90) 131.00(108.00, 168.00)

z -1.398 -0.232 -6.220 -2.060 -3.153 -0.483 -0.678

P 0.162 0.817 <0.001 0.039 0.002 0.629 0.497
R R 99(20.41)  31.00(27.00,35.00) 40.00(34.00,42.00) 42.00(39.00,46.00) 46.00(42.00,48.00) 44.00(41.00,48.00) 13.48(12.00,15.58) 139.00(106.00,174.00)
B 386(79.59) 29.00(25.00,34.00) 40.00(37.00,44.00) 40.00(37.00,43.00) 45.00(42.00,48.00) 45.00(41.00,48.00) 14.55(12.80,15.83) 133.50(110.00, 165.00)

z -2.400 -2.741 -3.754 -0.762 -0.879 -2.545 -0.674

P 0.016 0.006 <0.001 0.446 0.379 0.011 0.501
M B 428(88.25) 30.00(26.00, 34.00) 40.00(37.00,43.00) 40.00(37.00,44.00) 45.00(42.00,48.00) 45.00(41.00,48.00) 14.36(12.55,15.79) 135.00(110.00, 167.00)
RE 57(11.75)  27.00(23.00,31.00) 41.00(36.00,44.00) 40.00(37.00,44.00) 47.00(44.00,49.00) 46.00(43.00,49.00) 13.90(12.60,15.90) 127.00(108.00, 165.00)

z -3.100 -0.066 -0.225 -2.007 -1.738 -0.124 -1.172

P 0.002 0.948 0.822 0.045 0.082 0.901 0.241
B BERAELER)  321(66.19) 30.00(26.00,35.00) 40.00(36.00,43.00) 40.00(37.00,43.00) 45.00(42.00,48.00) 44.00(41.00,47.00) 14.33(12.75,15.75) 135.00(109.00, 167.00)
HMAASERS  164(33.81) 28.00(23.00,34.00) 41.00(37.00,45.00) 40.00(38.00,45.00) 46.50(44.00,49.00) 46.50(42.00,49.00) 14.41(12.39,15.90) 130.50(110.00, 166.00)

z -3.276 -2.156 -2.235 -3.859 -4.152 -0.181 -0.343

P 0.001 0.031 0.025 <0.001 <0.001 0.856 0.731
BN <40007T 35(7.22)  30.00(27.00,34.00) 40.00(37.00,43.00) 39.00(37.00,43.00) 45.00(42.00,47.00) 44.00(41.00,48.00) 14.00(12.27,15.60) 141.00(110.00,174.00)
400175~ 197(40.62) 31.00(27.00,35.00) 40.00(36.00,43.00) 40.00(37.00,43.00) 45.00(42.00,48.00) 44.00(41.00,47.00) 13.87(12.23,15.58) 140.00(114.00, 174.00)
60017T~ 145(29.90) 29.00(25.00,34.00) 40.00(37.00,42.00) 40.00(37.00,43.00) 46.00(43.00,48.00) 45.00(42.00,48.00) 14.60(12.80,16.00) 129.00(107.00, 159.00)
800175~ 63(12.99)  28.00(22.00,32.00) 40.00(36.00,43.00) 40.00(37.00,44.00) 46.00(43.00,49.00) 45.00(41.00,49.00) 14.43(12.60,15.80) 130.00(111.00, 162.00)
1000175~ 45(9.28)  25.00(20.00,32.00) 44.00(41.00,46.00) 45.00(40.00,48.00) 48.00(45.00,50.00) 48.00(46.00,55.00) 15.63(14.47,17.33) 115.00(107.00, 153.00)

H 25.608 17.748 24.760 16.370 30.014 18.849 10.862

P <0.001 0.001 <0.001 0.003 <0.001 0.001 0.028

DI RBEERRAKER. TEREFERMNEREITER(5CL0) BEAREL. TIEREFHOERRER,

2.2 AR, TEREXFEMOEBEERNEXST 95IFREXRER \%JJE% (r,=-0.356,P<0.001),
BE 270, BN—&ELVARHFHERALRSE MOEBRERERES2(r=0.557,P<0.001) REX F#H
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£ 1849 (r,=0.436~0.550, P< 0.001) 2 [EFEX; A
ABREIMIEREZFZ S E EHEX(r=0.269,
P<0.001), L EBEBRERNEXX RS, BT R
PFAEEESDZENEXEEERITFEREXS
(P>0.05), SEHMFHEERHIIEHNMEX(r=-0.091~

-0.147,P<0.05) ; HR=FMAEED (S EE. BEAM.
REMEIEREXZF S 7 (r=0.331~0.466, P<
0.001) 2IEMEX, MILERRERKS I RESTFHE
B EMMEX(P<0.001),

®2 BRN—LFLARABER. TERXEXHSOERZEBEIRIEXME (n=485)

Table 2 Correlation matrix of personality traits, work-family support, and mental health among front-line power grid workers (n=485)

. N i THERE DIRRERAER
WER SNOM TR BAN REM SRS R BEER AGXRASS DB £ KW RIE  RBROBEEE 2t 29

UN i1

R 1

st -0470" 1

FrRE -0.246" 02677 1

BAM -0.569" 0.409" 0302”7 1

REM -0.550" 0.514" 0.402" 0.661" 1
TERREZIFRS -0356 0466 0269 03317 03917 1
DEREERER

BR{ATL 0.463" -0.251" -0.147" -0.367" -0.324" -0316" 1

BBIERER 0.505" -0.352" -0.100" -0.390" -0.336" -0.367" 0.765" 1

ABREZESE 0515 -0.348" -0.101" -0.445" -0.318" -0.365" 0.694" 0.840" 1

AR 0.550" -0.381" -0.113" -0.410" -0.315" -0.422" 0.766" 0.850" 0.857" 1

e 0.548" -0.317" -0.125" -0.394" -0.306 " -0.329" 0.802" 0.838" 0.8207 0855 1

v 0.498" -0.312" -0.109" -0.446" -0.314" -0.356" 0.700" 0.777" 0.773" 07967 07697 1

Ve 0.504" -0.311" -0.110" -0.384"" -0.324" -0.291" 0.676" 0.724" 0.764"  0.766" 0.787" 0.674" 1

=t 0.459" -0.313" -0.057 -0.463" -0.290" -0.340"" 0.652" 0.783" 0.831"  0.7757 0.764” 0.796" 0.708" 1

TR 0.496" -0.320" -0.137" -0.411" -0.337" -0.320" 0.760" 0.830" 0.841" 08367 0.848" 0.7837 0.760" 0.812" 1

Hith 0.436" -0.300" -0.091" -0.361" -0.266" -0.303" 0.746  0.785" 0.749" 07797 0.769” 0.703” 0.668” 0.667" 0.741" 1

I 0.557" -0.363" -0.126" -0.448"" -0.348"" -0.384" 0.864" 0.927" 0.909"  0.936" 0927 0.859" 0.821" 0.855"" 0.916" 0.858" 1

[ 7 ]*: P<0.05; **: P<0.001, KA HERARABER. TEREIFERNERBITFER(SCL0) BEAEIFR. TEREZFNOEREBRER,

23 ITHEREZFEABIERS OERENDNER
RTINS IEHN S ERENMSERIFNR 3,
A LR, YRR NEREREARE, FEXNIRE
HITBR. TERESZRERTERIZFNTAMS
BFHETREZFH @, BRBEREEEBEETRET,
EINMEREZ BNEXERE, RAENEEINE.
MEERE(E 1) UAEBY, TEXREZ R OIER
FEEER A B B2 79-0.225(P < 0.001) , R FEXT T
EREZ RO BEERNEZEMLN S 3 79-0.152
(P<0.01)#0 0.467(P<0.001) ; 9N AR FFREST T
EREZFNEEZEMNA 0.241(P<0.001) 1 0.123
(P<0.05), MY WIEERNEEMNERITER X
(P>0.05); REMXN TERESZ R OIBREERSN
HIEMMNHYERITFEEN(P>0.05); EAMSTTER
EZRFNEERNERITFEREX(P>0.05), X IR
BRE IR Y B 3232 9-0.180( P < 0.001) » Bootstrap B2

N BN, TEREZIFEFBME. ShEERM
AR LI RENE MR EFEED N M(P<0.05),
R 4.

R3 BR—EFLARABER. TEREZFSOEMEE
X RIEBRITMN BT
Table 3 Indicators of goodness of fit for structural equation
modeling of personality traits, work-family support, and mental
health among front-line power grid workers

Eistn balliiiginy:3 Epe il BEREE
xXIv <5.000 6.804 4.522
RMSEA <0.080 0.110 0.085
NFI >0.900 0.898 0.933
CFI >0.900 0.911 0.946
IFl >0.900 0.911 0.946
NNFI(TLI) >0.900 0.888 0.932
GFI >0.900 0.835 0.882
AGFI >0.800 0.770 0.834
SRMR <0.100 0.053 0.048
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Figure 1 Mediating model of work-family support in relationship between personality traits and mental health in power grid workers

& 4 Bootstrap T MEIELE

Table 4 Bootstrap analyses

Bz MR FRAEIR 95%CI IR 95%CIEfR P

FritE— TERES - OB RRER -0.028 0013 -0.057  -0.006 0.014
St — TIFRESRF—OIREERER -0.054 0.021 -0.098 -0.019 0.002
BEAM—TERESF—OEBRRER -0.005 0014 -0.032 0022 0.680
REM-TFREXF—OEEBRER -0.022 0017 -0057 0.009 0.158

BER-TEREZF—VEREER 0034 0015  0.006 0.066  0.011

3 318

FABELERE R, BWN—FE AR OIERRERE
R 2D M(P,s, P,s) 9 134.00(110.00, 167.00) 73, &
2006 FEMEE M A BREY, RIFBIM—L/EWL A G
EBERRKERTFEBEAR, HPOERBREKME %R
H = 28.66%(139/485) , 5K EFM E X FE"'H
MREREL. EF L OIERBERES T EM,
DEBRAARATE, SYEEBEEHR—H. 0
BEENRAZ: —FEREXMEFRHASEDESE
IR, ZIBT BLZM oD TN RE, ATRERE
B ERBRELERREKTEER TR, 2018 F/Y—IN
HRFRIAS 1986 FHEIEHELL, T ST IBEE
RGP IYARIRF, SIEREN. sRIBER. FrE.
BB RE LS, MBURERREET N HR
DIERBEERESIYEFRTHERY, 3—HH, BM—
SEVHTEIERFITEERETIIESSFLE B
Al RE RN IS A BB AR AP AR

KR RENRNEDFIERE D, REERRR
ME, RIBRERBEEGRT TERELZFERTPIIE
RE N T AN IFEEEINZERXEEMNE,
SEFRREIFETAFRERALERNELZINBREE
WEREEY, R BRI AL ISEEEE
—EHTXR, HFEFEEEHMAIRENEZMEENETF,
BEFREEH T HR. REXEBNHEREETR, A

R AEY TERESFFRT OERE, HF3 AR
BRPNISMEERMARELEE, TEREXIFEINGE
MEAF RN OB RRNZ PR N ER, S
EE AR ME—IRIRAARE, THEND, EXSA
=i FREABRNNMENEREER D, BBFEF L,
FFREHEY. XRMABBIENMERESK
AMASRFDE. &F RRMEY, AMRENT
ERESFHAENRS, JREB FRREZMNIIF
FRRYSSERIR)ER, Rl R ARERIE. AR ENEIBE, IR6
IR ERKTF, EHERX OERERNZmEP, T
KEXFEBDFNER HERMEZIBEL. H
&), X R A B IR, EERBUER 2 Em AT AR AN
B I BERMIBERITTAHRE, Hir= £ O0E R
B, B R TERER S, BRTFAIMABRR,
WX EFTEEBENOIRRERFAH R A E R,

BRI X T AR OEEZREZMBARES
EER W ABEPERE AR —, FIES MAARBREMN
B ICEEREER X, SEXRTABKRM TERRE
BYBR X 5RIE T AMSAFIEANER L LB, AR TE
AEERA AR R, ARK RN TERRENT MR
RESZRXFIELREEEZRMBERAR, O
BRREATFHRRENEEERHLE™, ot
RPN, SRTMESE S ABSIEE—EH
UV EY, BT HE TEEEP-EESHNRIRELE,
Mfet IR ERIK o

KIARFEISEEFE—ERRIE: (1) RAFTUAE
B BEN R SRR B N — 4 S THIFEN R, %
B ABF MRS IER NERE, T E RSB IEAHM, X
N FERIMENSEE —TERS, (2) AR EETE
BE, BERBARER. TERE R OIERE
WERXZR, BRI URBYURARNEBRERXX
BIUHH—PHREBEN— AR TR=FZENXR.
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(3) ReEFERARMRNEXRHITINE, BHERS, &
AALRNEZHNTERER, BN T RAEXNRATEE
KE—ERE, WEIENEREFE—EFm,
SCL-90 EXRE AT IGK, W—RABERERERE
OJRER(E, EEM R LIE EFERMMRINE 2R,

AARLERE R, BN—ZE A REAIEE
BRKFRIE, CHEZURT, FEEIN K. LI,
NIESFREE AT LA O IR B B = 4 B IR, XA LB
B TEREZFNRNER, =EEIEMN, BB
ABRR—BBIANZEEEEZMRK, FEERER
AE—TEEMm, BER-ERRAIFHNEREK,
HERREH T ZABOIRBEN T, N E SR
TEREZFNER, CERXNFHER. ShmE
FRMEARNBEN—% AR, BIIERNZIFRSA,
A LU st i s 2O IR R

(B BT RENBHRFZRREIFESER
WRRFINASMERNIES MBS 5 XHEN
XA REEBN S 1)
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