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Mediating effects of mental resilience in relationship between perceived stress and mental
health of commercial divers WANG Jia-Ii*, ZHAO Shi-ye* JI Hong-wei® (1.Institute of Special
Environmental Medicine, Nantong University, Nantong, Jiangsu 226000, China; 2.Beihai Rescue
Bureau of Ministry of Transport, Yantai, Shandong 264012, China; 3.Shanghai Salvage Bureau of
Ministry of Transport, Shanghai 200090, China)

Abstract:

[Background] Commercial divers have been facing a variety of stressful events, such as
hyperbaric environment, uncertainty of undersea, confined and limited space, and emergency
rescue, which make them susceptible to psychological problems and further reduce their
performance efficiency and safety level. How to reduce the adverse influence of stressful events
on mental health of commercial divers has become a major research topic.

[Objective] This study aims analyze the mediating effects of mental resilience in relationship
between perceived stress and mental health of commercial divers.

[Methods] A total of 163 commercial divers, who worked at 8 salvage bureaus of Shenzhen,
Guangzhou, Tianjin, Shanghai, Xiamen, Changcheng, Donghai, and Beihai and were on duty but
without on-going salvage execution, were investigated with the Symptom Check List 90 (SCL-90),
Chinese Perceived Stress Scale (CPSS), and Connor-Davidson Resilience Scale (CD-RISC) to measure
the perceived stress, resilience, and mental health. Structural equation model (SEM) was applied to
explore the relationships.
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[Results] A total of 163 valid questionnaires were returned (valid rate, 100%). The total scores of SCL-90 and dimensional scores of
interpersonal sensitivity, depression, hostility, and paranoid ideation were significantly lower than the norms in China (P<0.05); the
score of phobia was significantly higher than the norm in China (P<0.05); the scores of somatization, coercion, anxiety, and psychoticism
were not significantly different. There was no significant difference among categories of age/service time/marriage in perceived stress,
resilience, and mental health. A model of perceived stress, resilience, and mental health was established by using SEM. The model was
fairly suitable indicated by x*=12.46 (P=0.330), x*/df=1.132, GFI=0.979, TLI=0.997, CFI=0.998, RMSEA=0.029. The model showed that
perceived stress had a positive effect on mental health of the commercial divers (B=0.32, P<0.01), and the mediating effects of resilience

between perceived stress and mental health account for 33%.

[Conclusion] The commercial divers show better mental health than Chinese norm. Their mental health may be associated with perceived
stress, and resilience may have mediating effects on the relationship between perceived stress and mental health.

Keywords: commercial diver; perceived stress; resilience; mental health; mediating effect
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Table 1 Comparison of SCL-90 scores in commercial divers
and national norm

DIRRRER BIKR (n=163) BN p
Mental health Divers National norm
243 (Total scores) 119.24+33.24  129.96+38.76  -4.11  0.00
HR{&{L (Somatization) 1.370.42 1.3720.48 0.00 1.00
SRIEFEIR (Coercion) 1.590.62 1.62+0.58 -0.62 054
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Table 2 Comparison of perceived stress, resilience, and mental health in commercial divers of different marital status, age, and service time
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of SCL-90 of CPSS of CD-RISC
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Table 3 Correlation matrix of mental health, perceived stress, resilience, and related items
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Variable Total scores Out of control Stress Total scores Tenacity Strength Optimism Total scores
of SCL-90 of CPSS of CD-RISC
SCL-90 247 (Total scores of SCL-90) 1
S4B (Out of control) 0.298™" 1
BEKRK (Stress) 0.517" 0.671% 1
CPSS 243 (Total scores of CPSS) 0.421" 0.899" 0.874™ 1
12314 (Tenacity) -0.422"* -0.186" -0.279"* -0.158" 1
HENM (Strength) -0.528™ -0.154" -0.376™ -0.246™ 0.824™" 1
R (Optimism) -0.464"" -0.168" -0.381"" -0.279"* 0.590"* 0.659"* 1
#4299 (Total scores of CD-RISC) -0.511* -0.155" -0.375* -0.247" 0.946™ 0.930" 0.709"* 1
[£ (Note)] * : P<0.05 ; ** : P<0.01,
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Table 4 Effects of perceived stress on mental health
in commercial divers
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Figure 1 Mediating effects of mental resilience in relationship
between perceived stress and mental health in commercial divers

3 e

FBATERER, R EKROEBRERRSE
Rifo DIEREE D KR AFRKZRBUR. AR, &3,
RIUEDRT2ERABR, K&K, 2EER. &
EREERES2EMAEBRERERAITFRN B
BAMAFRISTEEMABR, XAJgE5#EKT
FNERMEFREX. LM ELERSUENHARES
— e, R EKROEBERREKESTEBA
Eio DEREER, RIBKREADMTEE T E

BRIV BE(R 2 ) YT EIBIAA, TIFRENRR
Uﬂﬂ,\ﬂkﬁ¥lb\IE&J§59%fiE£[1”, M2 5T RY 45
RERERY /7*5*7}<E1’E?9%E7]E’9HRME¥1ZIS, HOIE @
BKTRMeTEEER, XINFSERBINRHTE
7, WA TAEEI X DI RRAIIEAE R sER A
%E’\Jg’ﬂrﬁ]o

AWBKREARMGE OB ROERE=

%ZIEﬂi’Sﬁ?’HE%?&%, S5UEXF=FEXRMNIE
CHMARAER 0, ERHRREDTER, OIEH
MERWBKREDRM T OEEZRZEBFESSD
RN (RN & 33%) , BIE DA B @ O IR s 1%
R IBER AV BK AV OIBRER, Bk, BRUEKEES

www.jeom.org



#5455 J2 3 &% | Journal of Environmental and Occupational Medicine | 2019, 36(7) 637

Mt HOVERRESABERZIERIER (B=0.32,
P=0.004) , 3 RAERL K BRI IR ESIKF S, #
ASHIMOEER, DIERBEKFEHEME, kR 2784,
X5EMER B AP RER—HK 2 2R,
BRI RESFA XS O IR B A |20 (B=-
0.36, P=0.001) , EAHIiEE, IR MM, X—
S RE5LIEEMHCNNIEIS—, BdZMhaEE
EEHHMESDT, OIEEMEAKEREDY ; &, OIE
sEMESTER B KR OIERESPAEEABEER (B=-
0.45, P=0.001) , DR NS, AR S HILOIRE
w, DERRKTEHS, X—ERBRFAEEIANEX
Bt 29, WL E4ERIEPAE SR AR E ZE R mER
EOKROIB@EE, TE O IR M e R e O B
B R E/K RO IR M R E O BREENRIPERE
R, BBRRIPRULBKGRZHRAERRVENNRR
. LWERWABBATARTFERK. BEIF
IRHER B K R OIRRERKERMATEBARR
BT SE— A, BNelgEE R ER L Bk B RV C IR 4
AHEPEIZAMEPIER. HEREKRFMEET
EEIG KR, 2@ BEshEREIPNS, B ME
BRIP M R TR EE DX R ERER S, 4558
STRYIEE, 43P B BBV,

IRAREFEE—EBRML. 1) KARERER, &
FIFEHS. THe. (IR RBVER L B K R EE IR B
DIEEMNOEEBK EFNERERITFEREN, 518
AR B K RARINRR TS, XAJgESE 5
HAREREN, AEEAEFREEX, FEH—TY
KIFEREFHITRIE, 2) ABFFFTH 1986 £F SCL-90 £
E A EENFEIER BB LRE, IR RES
EiE B E K REHAR IR BT A, 3) KRR
WEUTEIAZE, TR WBBEIFISE. OIEE M RO
BHRRXR, BEERAIURBAAMARHRERRER
XigitH#E—S IR K R ED T ORI
DIEBERE=ZENXR,

ZEPTR, BRAVEKBEAMDE OIS O
ERRZENFEEMEXXER ; OEHEEIR EK
READMES DNERREXATEDDPNER. B
7oK B P E IR B9 RS AN £ 77 2 9 3 LB I & IR
IRERE, ELEREKEZEES. BRIEKRE D
BREIEE. RIWBKRRAREMEXARG, —
FEA LB IR S ERE KRR O IR, 158 MK
REHEANRIPEREMAEFEOEERE, 5—F

H, A LUET e ER AV 7K SaxS R AR TA RN 4 AT
BREENDR TR EOIR 2 RATER M,

SE R

[1] VAN WIK CH. Mental health measures in predicting
outcomes for the selection and training of navy divers [J] .
Diving Hyperb Med, 2011, 41 (1) : 22-26.

[2] E8, Time, RAF. BAkROBERS VIBHEE
ZHXFR D] BRERBEFRE, 2010, 28 (5) : 337-
340.

[3] XRH, Bk, BRFF, F. BKANNAR. NH5
DIEBERNXRDN L] . AERROEFRTE, 2012,
20 (5) : 695-697.

[4] COHEN S, KAMARCK T, MERMELSTEIN R. A global measure
of perceived stress [J] . J Health Soc Behav, 1983, 24 (4) :
385-396.

[5] CARPENTER R. A review of instruments on cognitive
appraisal of stress [J] . Arch Psychiatr Nurs, 2016, 30 (2) :
271-279.

[6] GOMES AR, FARIA S, LOPES H. Stress and psychological
health :testing the mediating role of cognitive appraisal [J] .
West J Nurs Res, 2016, 38 (11) : 1448-1468.

[7] =8B, KRE, H5/\F, F. EOMENKFEEMNELR
g BIETHNRMREE L] DBRRSHE, 2018,
34 (4) : 497-503.

[8] INFURNA FJ, LUTHAR SS. Re-evaluating the notion that
resilience is commonplace : a review and distillation of
directions for future research, practice, and policy [J] . Clin
Psychol Rev, 2018, 65 . 43-56.

[9] 287K, BH, EHHE, F. OV EBUEIEREXERS
PEMESXRFER ] FIEERWLES, 2017, 34
(9) : 785-791.

[10] F4#Ie  REFEENFHS VIBRRNXARMAS | BRE
— M DB SN A RBIRNER —— U EX
XESHHERFERNF [D] . EX | AARAE, 2017.

[11] ZBAEEE, B, =H, F. DIEFEENHEKEF AL
EDSOERENFRNAME U] . FEFRE, 2015, 30
(3) : 60-63.

[12] ZH, 25T, A& RGBSR NIR 90 G4 R T
RIS, DIBENSOERRNXER U] . MRS
WWEF, 2014, 31 (7) : 501-506.

(F# %651 7)

www.jeom.org



#5455 J2 3 &% | Journal of Environmental and Occupational Medicine | 2019, 36(7) 651

SE

(1] BREVARESIES : ws/T577—2017 [s] . At : &b
EtrEEhRtt, 2017.

[2] BUONOCORE D, NEGRO M, ARCELLI E, et al. Anti-
inflammatory dietary interventions and supplements to
improve performance during athletic training [J] . J Am Coll
Nutr, 2015, 34 (S1) : 62-67.

[3]7MKAR. EFRSEMIETF M) . 6/R. bR : ARZEEW
hiR#L, 2007 : 79-253.

[4]7MKFR. EFRSEMIESF M) . 8hR. bR : ARZEEW
h#t, 2017 : 214-215.

[5] FEEAR¥R=. FEERERTEE 2016 [M] . bR : AR
BAEHARE, 2016 : 270.

[6] FEERF=. PERREREFRSTENE (2013/R)
[M] . A6 : BF WAk, 2014 443

[7] SSE, BKI. FHRERT (M]. 2/R. b3 BIZEHAR
tt, 2009 : 188-199.

[8] EDkiE, FRIE, BE®R, & NHKERELTAEFRER
BETMHRDM L] . RFERWLESR, 2017, 44 (4) :
450-455.

Lol Fs%, XWEW. ERSRRIEENERK S EER [M].
bR ARB4HhRktt, 1989 : 108-179.

[10] BrfA. FEEARFE2H (M] . ItR : ARZAEHR,
2004 : 27.

[11] ZIR. EFTNSRIIFE R EFMIEER T
i [1] . BREFBRFR, 2018, 34 (1) : 59-60.

[12] #ER, TRE, FER, T AXEBEEERRESTE

i L] . BREMBEFRE, 2010, 28 (3) : 189-190.

[13] BIEE, kfF, B5N, . BEMUNBRER AL
L] . BUEMPEF#E, 2018, 36 (12) : 1514-1515,
1566.

[14] XBF0, X AE, KiE, F. BELUSENS sEFELIA
BEREARIAZ D] . FRS5RWES, 2018, 35 (6) :
506-510, 515.

[15] BRAE, XA, =F, & 2 RFELWET AKEEH
FRBANEERERKERE L] . FRERERS,
2017, 34 (6) : 521-525.

[16] EERNE, £EF . BHEFIFTIXIEENEE DT MATHRR
#E ] IFESERIES, 2013, 30 (10) : 802-805.

[17] MEe. AXEREFKRAES S [0]. L8 F-F
EXRF, 2009.

[18] TANG YM, WANG DG, LI J, et al. Relationships between
micronutrient losses in sweat and blood pressure among
heat-exposed steelworkers [J] . Ind Health, 2016, 54 (3) :
215-223.

[19] BBNZ, AAAN. BRESEIBRIKITEE. F5. @AHN
R L] . MREFSEFIE, 1995, 8 (1) : 63-66.

[20] 7MKRR. EFSREEER (M] .7k bR : AREEW
hi#t, 2012 : 111.

[21] Fi=5E (PEEREFRSEMRBIRIRE (2015) ) f#iX
(] . EFF%4R, 2016, 38 (6) : 525-529.

[22] RFR, ¥kl HRME B FWIKEE RS AEES D
0] . HRIxERE, 2018, 8 (23) : 172-173, 175.

(SRR TR ; 918 TR ; &Y TR

(L% 637]0)

[13]5FAKR, EHEM, Doh. DEBETFEERFM M] . 4t
R HFEOETERE, 1999 © 31-35.

[14] HER, &XE. HEEPRTEROEEINRT
REMRR D] . PERITHRFRE, 2003, 24 (9) : 760-
764.

[15] &4, KR, KA. REIEE A SCL-90IEE LRI
Foth U] . REMEERERRS, 1986, 12 (5) : 260-
263.

[16] XMRHL . /B8N A RIEN R MILRIEZE UK T AR iR
B5% [D] . N : HIAE, 2014

[17] MEMISH K, MARTIN A, BARTLETT L, et al. Workplace

mental health : An international review of guidelines [J] .
Prev Med, 2017, 101 : 213-222.

[18] 5KHEPA, B3, 5, F. BERERATREILFEN. 0B
WS OBRERXAR D] . PERWES, 2017, 44 (6) :
754-757.

[19] RUTTER M. Implications of resilience concepts for scientific
understanding [J] . Ann N Y Acad Sci, 2006, 1094 (1) :1-12.

[20] SHRIVASTAVA A, DESOUSA A. Resilience : a psychobiological
construct for psychiatric disorders [J] . Indian J Psychiatry,
2016, 58 (1) : 38-43.

(TR TR ; iR TR, R &X L TR)

www.jeom.org



