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Abstract Urban railway engineers’ job stress cause fatal evils to both individuals and entire
society and brings a significant loss in competitiveness. Thus, this research aimed to examine
the factors affecting engineers’ job stress and their negative results and seek ways to reduce
job stress. This study analyzed the effects of job characteristics(job insecurity, job demand) and
organization characteristics(irrational workplace culture) on job stress as well as the effects of
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The Effects of Railway Engineers Perceived Job Characteristics and Organizational Characteristic on Psychological
Depression and Human Errors: Moderating Effects of Perceived Organizational Support

job stress on psychological depression and human errors.
moderating effects of organizational support

in the relationships between

Also, this study analyzed the

job stress and

psychological depression as well as job stress and human errors. A survey was conducted on
urban railway engineers and the results were as follows. First, the high level of job insecurity
and job demand had a positively effect on job stress while an irrational workplace culture had a

positively effect on job stress. Second,

job stress had a positively effect on psychological

depression and human errors. Third, while job stress and perceived organizational support had a
significant interaction effect on psychological depression, there was no significant interaction

effect on human errors.

Key Words Job Insecurity,

Depression, Human Errors
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Organizational
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Job Anxiety |

Psychological
Depression

Job Demand Job Stress

Human

Workplace Ermors

Culture

Fig. 1 Research Model
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of AT, = A Aol Aol AA AT = Bwe wolsdAd, ‘Sa HA Pee §
I ZZpgk Ao] R FA ek = A5 WHE VA 2o Y E 54
zAAQALL ALY FRE A £F AT
stal A HFA FS A8 Ik =
gapuipe] wa FAAES FAH AWS ¥ 33 NIMT BTy HE
3, Kang[30]9] ATolA Algd =A=TES
Abgste] AEddEs FASAH. ‘8 A= A=A AFE 98+l Cronbach’s agts &3
TALES] gAS FasHA Azey, ‘8 3 WA dAAd B4 ol & AEAd 4 4
A FAHAE BAG dste] BAS AT, 3 Table 13 2ol 07863 09147442 et
8 3AbE s st #Alel Avk, W SAHIUEREY AL GERHAGL #F F
FE A FAEESY TEEs HUE st i, SHAEC d#HAdES AL Heltdta
£ @Y, 92 S w5 AYe 2 5 AvH3I]
Table 1 Results of CFA
Variable Item B SE. CR. D Cro“bj‘Ch | CR | AVE
X14 507
X13 707 209 6.603 .000
Job Demand X12 270 73 7143 000 801 855 .648
X11 767 219 6.855 .000
. X22 741
Job Anxiety X1 638 105 7100 000 792 845 631
X34 .645
Workplace X33 725 141 8.003 .000
Culture X32 780 128 8.335 .000 786 799 o
X31 A2 135 5.781 .000
X45 792
X44 750 .066 14.607 .000
Job Stress X43 892 074 14.033 .000 .899 871 .649
X42 .809 084 12.453 .000
X41 731 .084 10.965 .000
X51 632
Psychological X52 773 112 10.522 .000
Depression X53 785 113 9.015 .000 860 BT 643
X54 391 125 9.736 .000
X62 793
X63 .867 078 13.984 .000
X64 .885 076 14.381 .000
Human Errors X65 21 073 13.424 000 914 884 678
X66 624 .096 9.236 .000
X67 821 .083 12.997 .000
X76 791
X75 816 .068 14.719 .000
Organizational X74 762 .098 11.283 .000
Support X73 835 .083 12.715 .000 913 881 681
X72 172 .088 11.348 .000
X71 799 .087 11.689 .000

x*=653.097(d.f.=406, p=.000), GFI=.844, AGFI=.808, IFI=.938, CFI=.937, RMSEA=.046
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Table 2 Results of Correlation Analysis

Mean | SD 1 2 3 4 5 6 7

1. Job Anxiety 2.482 845 1

2. Job Demand 3.133 810 A56%* 1

i’u&‘ikplace 2580 | 740 | 442 | 443w 1

4. Job Stress 3832 | 835 | .396%x | A57xx | 476 1

5. Depression 2947 | 700 | 442#x | 36« | A17xx | 565w 1

6. Human Errors | 2705 | 733 | 177+ 2055 | 392#x | 420 512+ 1
;'uggflftmzamnal 3005 | 677 | 455wk | ~520wx | -357%x | -399%x | -425%x | - 208 1
#xp<0.001

B A5ES fste] ®AA aEA g &<l T3 7 BaeEe EFAFHE(CR)E 0.701%
A QAR AE HAEATH ola, HEEAFEHIHAVE)S 0501427 e
G QEA A QRIFEWHE FAEE Wi, SATEEY FANIES A4 B
Als o]kl A= 1.001E 7w o®, 3t QRJAAAAIE FAASE 95% Al Tk A
SRJAAAA = 0501S 7IFox2 3o 890S  FoHoE yeurldd #ASFWHFES] dAY A
FZetch. 3 AAe AW Al Varimax =2 UelE 5ol 45 ATH33]
WAS ol &Sttt EAAH e 8 Fol Table 29149} o] 7 AFWHF] AT
= AT 1S AL F TS aclel b AVE Al By BHA Yy S A o
FEHAL, o5 8ol HA W] 70%clY  FREHJTE FART 1 ddaAe] WEgAd
< Adsta gtk & AFddAeE B4 AR foAdo] B AREkA vERY shue] A
T BE BFES SHAEY AVERaEAS T o gE FANES AEE] dFcte dx W
d F5s4u. aglete] FEWHLF(Common  HEFFAE R F S TH34]
Method Variance)& #H%3F7] $13l Harman's
GdeddFTS AASAT ®EeF SUdHHE 34 JIMAHZB
7F Al ZbshA HAst . vt S8 TS0 3
aRlo® FHHAAY, STt FHEUS W AMOS 2208 ol gdte] PR 2y
WO e AWt shhel dwd fclel @ Awi Table 3% 2tk B AFEY AF
EEET32] ATl A AREE BEE ANE = x4E x%=485.946(d.f.=263,  p=0.000),
= dEew FHdstA @e QJEAS AAZ GFI=0.837, AGFI=0.802, IFI=0.923, CFI=0.922,
Ax, BE SANMSTEC] e gclew F£H  RMSEA=00502.2 e} AAs oz w
34 gtk ER dgEe] /b 2 2ol A gnh AMAFS RA4F L ARWA PP
Al make] 23782060 AWstar 9lof 2 Al o] g o = P e rE A4sdt
= e BeE & g Atk AT 94 2 A A AFEY HT Ayde o
2 29deM F Amos 2208 AFEste] #R14 o3
[RAEAE At SAWRFE o3 FAHR AR, AFE(HFES AT ), 2HEA
Fol dvty g3dAsE 2A&AT. SAEY (mged AFEshrt FRasdsd wAE

GFI=0.844, AGFI=0.808, IFI=0.938, CF

in
o
o
3
3

RMSEA=0.0462.2 A% H7M7EE BT T 743 o] AH(+)9
A7 o ® yewon, SAHAEF] 814 1 2 32 AeEH ).

AFEol BAHOE B folstgit. EA, ARsEdst AUH $2 AHOF
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= ASE XP=653.097(d.f.=406, p=.000), <Azt 77} 0.280(C.R.=2.943), 0.466(C.R.=3.832),
0.452(C.R.=4.669)2 Z=2ZA+7F verdt A4
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Table 3 The Results of Hypothesis Testing

Hypothesis B S.E. CR. p
H1 Job Anxiety Job Stress 280 .095 2.943 .003
H2 Job Demand Job Stress 466 122 3.832 .000
H3 Workplace Culture Job Stress 452 .097 4.669 .000
H4 Job Stress Psychological 574 079 7.239 000
Depression
H5 Job Stress Human Errors 432 074 5.859 .000

X?=485.946(d.f.=263, p=0.000), GFI=.837, AGFI=.802 IFI=.923, CFI=.922, RMSEA=.050

of wxEe 9Fe 27 0574(C.R.=7.239),
0432(CR.=5.859)2 AZA$7F e} AAH
73 2ol AH(+)e] feoldt dEgs wAH spAd
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Table 4 The Results of Moderation Effect Testing(1)

Psychological Depression

Model 1 Model 2 Model 3
B t p B t D B t P
Years of service | .101 3.560 .000 059 2.873 004 057 2,642 006
Job Stress(a) 510 11.290 .000 501 10.326 .000
Organizational -175 | -3160 | 002 | -.223 | -3604 | 006

Support(b)
axb -064 | -2.730 012
R’ .060 505 604
AR? A5 099k
F 12.675% % 100.558% % 71.719%%x

#xp<(0.01, #**xp<(0.001

Table 5 The Results of Moderation Effect Testing(2)

Human Errors
Model 1 Model 2 Model 3
B t D B t ) B t D
Years of service | 061 | 2021 | .045 035 [ 1248 [ 214 040 [ 1367 | 173
Job Stress(a) 335 | 5400 [ 000 334 | 5385 | .000
Organizational ~073 | -961 | 338 | -.081 | -1.048 | 296
Support(b)
a*b ~049 | 609 | 443
R’ 020 187 189
AR’ 1675 002
F 4.086% 15063+ 11.354 %%
#4p<0.01, #+p<0.00
4. 8 E Azbe] oA ad= frod Aoem YEytoe
U dH e Tl tiei AFiETseh 2444
P odTe 4R, gremy = Al AeAFae felsd € Ao v
A5 Hgrshe] JraEysd ) ERTh
A= e AHH T AR ~EY 2T Agd o el ol 24, AR AAEE tea 2n
3 oA B mAE JFS Aywei, & oA AAAZ A, AFAEU L] B
g ARreg s Ay <9 HRaeygsas FF T AFAA A T Gy, JFF At
o1 A 0 Folo] BA A FZAXNYX 7] 4 E v S EEE wE Ak AAdE dFE A
= Ay H g}, A E4go] BAdd = AFEdY 22
B AT BAESS o m MEzAZ A StESOR sty wAHETIL sl on, o
Astgon AzdpAzs ton o Ax, ATES 7SS AFS W JiRle AR AEd
ARl AR wEey HgEss) gra 29 2 AR acldE Aol gl
Ef e W g A1) o g  As AL ok TaFste] AR AE A9
A= Aow Uggon Ex, gRregsary AT A¥AE dofre AL v 28
AYA oo AAHoE A= QGgw A(+) ofH, AFSEUZC I w2 wA HlE o]
o] god e wx= Hoz ek Ay, o @ ASAT= i =20 B AT elA
A d oo gEiA, ARAEY 2 2y ATFEEHSS} JIHLFIR AAC A AT

- 104 -



Feb. 2019 : 95-108

1,

2~
-
=

R

4

X
=

= A

(o3}
PR

MIEEE

Journal of the Korea Industrial Information Systems Research Vol. 24 No.
o

el ol ol7
)

=

O~
— =

L

o

+SA et
Aee 24 Y oz 714 A

°

A4

=

=

a7

_#OT_
)
oF
o
0
W
Jo

o

¢

;oE
Br

—_
o

oF

Aol A e o)zt

Bt

Al
=2

HE A4E A9 Qe

AF
=

=

=

(o)

of =dax

U
o

el
Plo

)

~X

oy
B

N

=K

MR
==
sl
oy

o
e

o,

—_—

0

— o

X

W}

B
o

EFst7]

ok s,

4%

o

o

N AR
= =
T G
Mo ofn
el i
,mlrL ‘.;o
T o
X
o X
AN
K

file)
.
E. ,Mw
o U
™ o
of =
i
R
o T
K do
nomk
o o
ov
T B
H o
RO
N —
Gl
o “
w N
g T
.o
&
RERs
B
B o=
T
o
NN

4

e o 3

©

g dsolvt & o7t A

)

el

¢
il
=
o

o
il

P

AZ17F =9

ToR

N

=

o

q

A
axl

S
=x
o

]

A
=

7} A 1
=
=

43t

o

=

HA A
?l_

<
il

7}A] 3
44 79

™
=

A A 4lo]

B oAy

2 e whebd $A AEe] e

Nr

&

el

By

]
A

H

0
b
<

N

NI

w ol 1Al o

Q

QT

=
K3

ol Al

=

N

2
il

-

o] Ap4l]

=
=

Aoz e weks ]

2
AL TR

o

o

1|

—
o

jzel

N
el
T

B

w J

R

o
il

B

o YEhth weA

b

o
ﬁo

ol

- 105 -



The Effects of Railway Engineers’ Perceived Job Characteristics and Organizational Characteristic on Psychological
Depression and Human Errors: Moderating Effects of Perceived Organizational Support

(1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

References

Pressian, “What is the Responsibility of the
City of Seoul as a Coercive Organizational
Culture that Causes Suicide of Railway
Engineers?,” Internet Newspaper, 2013.

M. S. and McCormick, E, ],

Factors in

Sanders,
Engineering and
Design, McGraw-Hill, 1992.

Yeom, M. K., “The Effect of Job Stress of

Human

Train Traffic Controllers on Fatigue,
Depression, and Cognitive Failure,” Seoul
National  University of Science and
Technology Master Thesis, 2015.

Lee, Y. M., “A Study on the Cause
Analysis and Countermeasures against
Train Driver's Human Error,” Seoul
National University of Science and
Technology Doctoral thesis, 2014.

Staufenbiel, T. and Konig, C. J., “A Model

the Effects

Performance,

for of Job

Turnover

Insecurity on

Intention, and
Absenteeism,” Journal of Occupational and
Organizational Psychology, Vol. 83, No. 1,
pp. 101-117, 2010.

Lee, K. E., “The Relationship between Job

Insecurity and Job Stress in Foodservice

Industry:  The  Effect of  Perceived
Organizational Support Climate through
HLM,” Dongguk University Doctoral

Thesis, 2010.
Park, S. Y., “A Study on Effects of Job
and Job Stress

Employees on Organizational Effectiveness

Insecurity in Airline
and Organizational Citizenship Behavior,”
Kyonggi University Doctoral Thesis, 2011.
Choi, J. S. and Byun, S. H., “The Influence
Job Instability and Job Stress of Employee

of Medium and Small Firm being Legal

[9]

[10]

[11]

[12]

[13]

[14]

- 106 -

Management Attribute Turnover Intention,”
Asia—Pacific Journal of Business Venturing
and Entrepreneurship, Vol. 9, No. 5 pp.
181-192, 2014.

Na, S. M. and Choi, W. S, “The
Moderating Effects of Mindfulness on the
Influence of Employment Unstableness
Perceived by Hotel Employees on Job
Stress, Organization Citizenship Behavior,”
Journal of Tourism Management
Research, Vol. 82, pp. 1005-1031, 2018.
Karasek, R. A., “Job Demands,
Decision Latitude, and Mental
Job

Quarterly,

Job
Strain:
Redesign,”

Implications for

Administrative  Science
285-308, 1979.

Zohar, D., Tzischinski, O. and Epstein, R.,
“Effects  of Availability
Immediate Delayed
Reactions to Work Events,”

Vol.

pD.

Energy on
Emotional
Journal of

&, No. 6, pp.

and

Applied Psychology,
1082-1093, 2003.

Edwards, J. R. and Van Harrison, R., “Job
Worker Health:

Three-Dimensional Reexamination of the

Demands and
Relationship between Person Environment
Fit Journal of Applied
Psychology, Vol. 78 No. 4, pp. 628-648,
1993.

Ganster, D. C., Fox, M. L. and Dwyer, D.
], Health Care
Costs: of

Stressful Job Demands, Personal Control,

and Strain,”

“Explaining Employees’
A Prospective Examination
and Physiological Reactivity,” Journal of
Applied Psychology, Vol. 8, No. 5 pp.
954-964, 2001.

Sonnentag, S., Binnewies, C. and Mojza,
E. J, “Staying Well and Engaged when
High: The Role of

Demands are



[15]

[16]

[17]

[18]

[19]

[20]

[21]

Journal of the Korea Industrial Information Systems Research Vol. 24 No. 1, Feb. 2019 : 95-108

Detachment,” Journal of
Vol. 95, No. 5, pp.

PPsychological
Applied Psychology,
965-976, 2010.

Cooper, C. L., Dewe, P. J. and O’Driscoll,
M. P., Organizational Stress: A Review

and Critique of Theory, Research, and
Applications, Sage Publications, 2001.
Svenson, O. and Maule, A. J.(Eds.), Time
Pressure and Stress in Human Judgment
and Decision Making(pp.133-144), NY:
Plenum Press, 1993.

Chang, S. J. and Koh, S. B,
“Development of the Korean Occupational
Stress Scale(KOSS),” The Korean Journal
of Stress Research, Vol. 13, No. 3, pp.
183-197, 2005.

Schaufeli, W. B. and Bakker, A. B., “Job

Demand, Job Resources, and their
Relationship with Burnout and
Engagement: A Multi-Sample Study,”
Journal of Organizational Behavior, Vol
25, pp. 293-315, 2004.

Abraham I. L., Neese J. B. and

Westerman P. S., “Depression, Nursing
and Social
Nursing Clinics of North
26, No. 30, pp. 527-536,

Implications of a Clinical
Problem,”
America, Vol.
1991.

Jung, K. H.,, Kim, Y. C., Kang, D. M. and
Kim, J. W. “A Study of the Relation
Between Work Related Musculoskeletal
Disorders, Psychiatric Disorders and Job
Ergonomics
Society of Korea, Vol. 27, No. 1, pp. 1-7,
2008.

Yang, H. G., “Relationship between Job

Stress and Spiritual Wellness

Stress in Train Drivers,”

Depression
in Clinical Nurses at a General Hospital,”
Chosun University Master Thesis, 2012.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

- 107 -

S. H., “The Relationship between
Emotional Labor, Depressive Symptoms
and Job Stress of Hotel

Focusing on Five Star Hotels of Seoul,”

Lee,

Employees:

Kyung Hee University Master Thesis,
2015.

Ahn, C. G., “Railroad Accident Analysis
and Countermeasure,” Seoul National
University of Technology Master Thesis,

2008.

Eisenberger, R., Huntington, R., Hutchison,
S, and Sowa, D, “Perceived
Organizational  Support,”  Journal of
Applied Psychology, Vol. 71, No. 3, pp.

500-507, 1986.

Kwon, H. G. and Han, N. Y., “A Study
on the Influence of Servant Leadership on
Job
Exhaustion with Trust toward Supervisor

Change-Oriented  Behaviors and

as a Mediator: Moderating Effects of
Organizational Support,” Journal of the
Korea Industrial Information Systems
Research, Vol. 23, No. 3, pp. 143-159,
2018.

Hochschild, A. R., The Managed Heart:
Commercialization of Human Feeling,

Berkeley: University of California Press,
1983.

Choi, H. J., Ji, J. H. and Park, Y. S., “The
Influence of Job Stress on Job Attitude
and Moderating Effects of Organizational
The

Service

Support among Hospital Nurses,”
Journal of Health
Management, Vol. 6, No. 3, pp. 141-155,
2012.

Kang, M. Y., “A Study on the Effects of
Labor

Counterproductive Work Behavior through

Korean

Emotional Strategy on

Mediators of Emotional Dissonance and



The Effects of Railway Engineers Perceived Job Characteristics and Organizational Characteristic on Psychological
Depression and Human Errors: Moderating Effects of Perceived Organizational Support

[29]

[30]

[31]

[32]

[33]

[34]

Job Stress:
Experience

The Moderating Effects of
in Job Stress Management
Education,” Pukyong National University
Doctoral Thesis, 2018.

Ro, C. H., “A Behavioral Study on the
Antecedences and Consequences of Train
Driver's Human Error,” Seoul National
University of Science and Technology
Doctoral Thesis, 2016.

J,

Kang, L “The Relationships among

Turnover  Intention, Career  related

Learning, Career Motivation, Perceived

Organizational  Support, Organizational

Commitment, Career Commitment and

Employability of Office Workers in Large

Corporations,” Seoul National University
Doctoral Thesis, 2015.
Nunnally, J. C., Psychometric Theory,

New York, NY: McGraw-Hill, 1978.

Han, N. Y., “A Study on the Influence of
the
the
Loafing Behaviors with Job Satisfaction
of the
Industrial Information Systems Research,
Vol. 22, No. 2, pp. 107-122, 2017.

Han, N. Y. and Bae, S. W., “A Study on
the Effects of

Disgruntled  Behaviors

Positive Psychological Capital on

Organizational Identification  and

as a Mediator,” Journal Korea

Hospital Customers’

on  Turnover
Intention and Customer Orientation, using
Emotional Dissonance and Emotional
Exhaustion as Mediators: The Moderating
Effects

Journal

of Emotional Labor Strategy,”
of the
Information Systems Research, Vol
No. 5, pp. 113-128, 2017.

Fornell, C. and Larcker, D. F., “Evaluating
Models with

Unobservable Variables and Measurement

Industrial
22,

Korea

Structural Equation

[35]

- 108 -

Error,” Journal of Marketing Research,
Vol. 48, pp. 39 - 50, 1981.

Aiken, L. S. and West, S. G., Multiple
Regression: Interpreting

Newbury Park, CA: Sage,

Testing and

Interactions,
1991.

A ¥ 7] (Kwon Hyeok Gi)

EREE

- ol Yfsha 4t

» ol Ysha 3 sl

» ol Yshan 7 g shuat

- BolYsta st ws
gwol : 2E A, 2HAEE, ALY

3 Y3 49 (Han Na Young)

- 2139

« gobistu 3 et

et B g s AAL

R SRR

A et IT4 Gt 2l
Aok r 2 e e, AR, FIAF



