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Convergence Influential Factors on Stress of Workers in the
Field of Railroad Electricity by the Railroad Work Characteristics
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The purpose of this study is to find the railroad work characteristics that influence stress
of workers in the field of Railroad electricity including railroad signaling. After a self-administered
questionnaire survey was conducted from Feb. 13 to Mar. 10 of the year 2017, 445 questionnaire copies
were analyzed. Objective work characteristics include total working period, current workplace, work type,
train service count, train line type, a type of train in charge, failure/accident participation count, work on
holidays, and work hours. Subjective work characteristics include work life satisfaction and subjective
work intensity. According to bivariate analysis, stress was different depending on all railroad work
characteristics. According to multivariate analysis, total working period, train service count, a type of train
in charge, work on holidays, work life satisfaction, and subjective work intensity were found to be
influential factors. The moderating effect of subjective work characteristics was not found in the relation
between objective work characteristics and stress. Therefore, it is necessary for companies to pay attention
to the influential factors on stress and manage stress.
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<Table 1> Demographic characteristics

Variable N %

male 445 100.0
sex

female 0 0.0

< s 67 15.1

age 405 249 %0
group

= 50s 129 290

) married 405 91.0

marita unmarried 33 74
status

efc. 7 1.6

high school 60 135

education college 126 283

level university 236 530

> master degree 23 52

total 445 100.0

2
o

A o
o
5
i T
o >
O
ol )
T o o = R [ (=S R O v 1

Y —(n
)
4o -z
ri
4
>

o

*V’]L THALE] 2E El*ﬂ 30
i o]g9l 2EA 2 THp<O0D.
Ef 2l 54 By 31807 d%
Hlel] A YERETHp<0.01). 5 )
2Ed27E 3000 R ) 2549 284
H(p<001) A9 19 F A2 &3 3
o] a9 LRI 305 2 1003 1:]
FAe] 28H 1t EYrHp<0.01). #<lo] #
Az} £RNME AEAE £3}5le] 2 22
g9 wahs 2Rl ~EY 2Tt 3130
grom thyow KTXeh Qutdas 7 wdsl
2304, deAt dwrda) @ SR EEet
2 2974, KTXW ghgehs 252 274 <
Tjr(p<001) Bolo] R A A3} A
M gRApe] ~EY A7 31H0R
it Aot Alate] BYEE SlgE 23] o)A B
AEE 2R ~2EH 2T 30507 1

L ©

FLr

Q] =

U4

S

&

=y

2o
k!

-1
-

=
=

ok
00

m of
Nﬁgﬂﬂorlr
rlrENRS%H

N T T

v rlr
o ™ rld

0de

YH = 227 284 H T E ke (p<0.05). Rl
qgste T NS 2Aete 22 2EY A7)
30H o R BAIFE T AOA 2R 28-ET =
PTHp<0.01). 3 & F ZLF7} ofd & 8 3 Ho)
—L

[U 0
ro o
e

= 2RAL) 2EAA}BIHORE B2
Aol 2875tk 3 SHeHp<0.00D). 27442
55 2Eds AT R OR velhe
& Qo] that 7

e R A= ECERLEE

S THP<0.001).

rE
I

IR A
A=Ju)
M R
|

o L

O

—
rome g d

o
74 QT A 4Ry

0%
<
o
b

of A
- ox r
=
¥
e 2
o,
ox
ry
ry
)
il
M
£

>
&
—m
jin
Moy
)Y

Nl
—d
>
o
o
.

[ o

o
e
o
M
1
o
offl
[
[m
o,
[
i)
rj‘.‘:[‘
r
o

°,
s
pu)
o
fitl



110 #=g38ts]=wA Ak 495

<Table 2> Stress by railroad work characteristics

Variable N Mean+S.D. t/f-value
. < 10 year R 2.7+0.68
total working period 10-19 year 1% 304064 5.160"
(n=43p)
= 20 year 209 2.9+0.61
current workplace headquarter B 3.1x0.71 2806
(n=445) field 352 29+0.63 ’
work type daily Service 177 3.0+0.67 o681
(n=439) shift Work 262 2.8+0.59 '
train service count/1day <100 times 233 28067 -2705"
(n=361) =100 times 128 30062 '
KTX only 80 27+0.67°
type of train in charge electric rail car only or general train only 158 29+065® 53007
(n=428) KTX + general train 103 30+0.59° ’
electric rail car + other type 87 3.1+0.65°
high speed railway 81 28+0.712
gyeongbu railway 67 3.1+0.62°
train line type honam railway A 29+0.63° 0367
(n=423) jeolla railway 15 2.8+0.64° '
seoul & metropolitan railway 79 2.8+0.65
efc. 147 3.0+0.62°
failure/accident participation 0-1 205 2.8+0.66 o
count/iweek (n=383) =2 179 3.0+0.59 ’
work hours/1week 40 hours 171 284061 -2.764"
(n=408) >40 hours 237 3.0+067 '
work on holidays/tmonth no 225 28+0.59 3407
(n=387) yes 162 3.1+067 '
very low 9 3.1+1.00°
low 47 3.1x059°
work life satisfaction middle 182 30+0.60° 13.561™
high 181 28+061°
very high 25 22+0.59°
very low 0
o o low 2 26+0.75°
subjective work intensity midde 51 585061 14805~
(n=438) - b
high 137 3.1:0.64
very high 18 3.6+0.44°
total 445 2.9+0.65 -
" p<0.05, " p<0.01, " p<0.001, a<b<c(Scheffe)
g Ax BA 2 545 o) 2Edze] e 2% BAS0| 2E 29 WSS 98% st 9o
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<Table 3> Correlation coefficient between each variable

Variable 1 2 3 4 5 6 7

1. total working period -

2. train service count/tday 0.123 -

3. failure/accident participation count /1week 0.003 -0.037 -

4. work hours/1week 0.041 0.137 -0.022 -

5. work on holidays/imonth 0.049 0.041 -0.153" 0.303" -

6. work life satisfaction -0.062 0.110° -0.063 -0.083 0.026 -

7. subjective work intensity 0.003 0104 0.107 0.307" -0.112' 0.289" -

8. stress 0.152" 0.141" 0.102 0.136" -0.288" 0.204" 0.295

" p<0.05, " p<0.01
SATE 27 do] ofd Fo & & Hol A= 2% Y=E FHSES 00062 el 734 g5 Aes
A} g ok @ RARD 01N AEAF 57 FY E oo} 2B be] AFUANN 2HE
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<Table 4> Influential factors analysis on Stress by the work Characteristics

. Model | Model 1 Model Il
Variable
B SEB »p B SE@® p B SE® p
total working period 10-19 year 0213 0072 0003 | 0183 0071 0010 | 0479 0069 0010
(<10 or =20)
train service count/iday =100 times 0157 0074 0035 | 0189 0073 0010 | 0161 0072 0026
(<100 times)
- electric rail car only or general train only| 0.317  0.111 0.004 0274 0.109 0013 0211 0.108 0.052
ctri/gri;eo(KT?rZ)r‘]E/) KTX + general train 032 0102 0002 | 0273 0101 0007 | 0227 0.100 0023
electric rail car + other type 0402  0.113 0.000 0378 0111 0.001 0.306 0.110 0.006
work on holdays ves 0198 0073 0009 | 0183 0072 0011 | 0141 0071 0049
/1imonth(no)
work life satisfaction 0157 0043 0000 | 0.146 0042 0001
subjective work intensity 0.202 0.055 0.000
adjust R? 0.098 0.137 0.174
F(p-value) 5.533(p=0.000) 6.879(p=0.000) 7.990(p=0.000)
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<Table 5> Moderating effects

moderating variable

Variable Model work life satisfaction subjective work: intensity

R p i p
Model | 0.022 0.002 0.021 0.002
total working period Model 11 0.097 0.000 0111 0.000
Mode! 1l 0.097 0.752 0.112 0.552
Mode! | 0.019 0.008 0.023 0.005
train service count/1day Mode! 11 0.105 0.000 0.109 0.000
Mode! 1l 0.105 0.589 0.116 0.084
Model | 0.036 0.000 0.035 0.000
type of train in charge Model 11 0.102 0.000 0.107 0.000
Model 1l 0.107 0.113 0.116 0.224
Model | 0.028 0.001 0.028 0.001
work on holidays Model 11 0.085 0.000 0.100 0.000
Mode! 1l 0.085 0.724 0.118 0.005

Model | . predicted value : (constant), each variable

Model 1. predicted value : (constant), each variable, work life satisfaction
Model I1l. predicted value : (constant), each variable, each variable = work life satisfaction

TS A ool e AbAALIL 248 wdAEd
& ool gReletA Alafol & ik ofyel A A
ol #R1e] THARYe] opd wjEtE HA] AR E
Flate] HIGAL FRAAIE 1, AbaL AE] iy S 5o
o Qe 2EHAF ARG ¥ =2 A
7190 Aow Abrsv Aol Aatet Y53
TH2,18l. & F-717ko] 10-19 Afele] F3k3o] 101
nlgkolul 20 o] Q) W SFAERT 2EH 2T =
ATHP<0.01). 9

o &
>,
2
—d
]
—_
o
L
©
i
_>|.1_"
1o
ofy
e
of\

A2 g

ol& 4l
AEu7} g Ax Qo AFR s B &
B
=

= ©
2EY27) =3Ed(p<0.01) o] )
E

t}
=
QFg g A g dol ZEH 20| JFS Frhs ARgAT
]
H
o)
=
Kl

o Y ARl G AT o2
aAe) 2Ed2} w2 7 debdrhe
1T Ao} ARSI 53, & ATl E B

k] 263% o] AaApeld] vke) AAATE B
%ﬂ— ATt H Ee Aow AW BE 2FAe
0307k Aizolehs 2 AT tpe] Hyol wele A
sheban & 4 9leH2)

A 19 97 94 28 %4410 910 2

i
"

AR} 1003] o]

¢

o 32

=

g z2 lo gy Lo

do

L)

ﬂm‘ E
m

N *g

=)

{n

O

o rlr o
5

N
-

r
ry

Fafol ABASt BE TR

_I—7}- 31X4 o7 /\EE]/\ﬂ_

o ZPOHb} Apane] w7

Ao

2 Almdd, F
XH *Eﬂﬂ =

o] o] ZHx}e] ~EH AT}

=l o= Ak £ sle7

¢

Ho) o}

=9 o]v_

b/t

o B 4y
T

Fr

- HFehe Ak §
Xk %%3}—; SR 2Bt 274 0
vkekar KTX7} ofdel 3
A7) 2978 07 o Hol
o dats
71
o] &eh= KTX&= }E:@} % Halshd
i R
AEAH | Lol ﬂix}% A,
oz 93857} 7 B
7] o g Algdrh 93 =4
2po] ~EH A7 31H 2
dl(p<0.01) o] 7%

P

e
2 E
ofl L

)
==

P

g
R

SN P oL ot
_O|L

= H

AR

i

RIV
flo

bt
)

1

ox
o

o,
-
= — o

(!
off = i o

A

e

Fr

X
=2 4

= o

:(|>L_‘,

fo Mo oo gy Ir

(e3

rl
o W
[
—

F ARl 40417E

L
dapel FRE thdsha A3}
A3}
=

H ’\Eﬂﬂ/\“ 31

HU
S
=
s
o
>
o

_EL
g
A
j=)
=)
-
(o
e

o

we 79 ot b
131571 4R 0R 3748 4 o A

2 Algd

o=

FHe QA 9ol

o o & H (T % oX J1 b o of AT 2 o M



s

d
d_I,:_ E—EFZ
bo] s

.__Eﬂi

A

7]3"1'/\
=S BNz
T

o

Py
B
==

) =
E%E}.

o

gk

& 27

o]
A9
9u o
287
8] w
|

o
™
Hoﬂe#em
wfﬁmmg
193%%%3
WWL%@,_;O_W@WA
‘E%EMOWWEHLELJIMDTP
i igaug@
ceﬂlﬁeaiuouAﬂuaﬂwTH
ﬂ%mLmMuTmEu%iaaif}cho
° R 30 ]o@‘_‘_ghao]z,l
ﬂéim uTﬂLA1J|02uToa o)
@agAMw%;aﬂﬂa%@.gﬂmb
xELrnénxuTﬁﬂeEa&ﬂrEquﬁaﬂ%mrau
EAAiigmHoLmHAfuTﬁuWJﬁA%L4mﬁ
NrSLogk WY Eoliatﬂmﬁ.o_xﬁﬂ%q
ﬂkﬂ_li,_ﬁrooo-}ma-_lwro&u:.EMﬂEﬂ.UA-XEA
zn_tumutﬂr71wﬂo§w|ﬂrn€4ﬂvﬂAu ZTNLJJELW
mhqeyﬂ”;zﬂymnwaw@ﬂayqaq@
Jl‘.ﬂ = ‘I\A —_— J,] O
aﬂaﬂmmg}#wﬂ.:?ﬁczfom“zehAﬂM.;lﬁ
@Wo@q&wkﬁm,_ﬁﬂee LMmﬂ&ﬁ o 47Equdlfﬂ;1ﬂiﬁm]edl
5@47MMWMLESHVRQG-L%EEE@MO ﬁﬂ?ﬁﬂmﬁrﬁ
J,H,_Lfrbhs Z@h o 10 _ﬂﬂeqoxE_/on.mMﬂ_.Jlﬂﬁ 4uTé_rLML7
ooca = 1roﬂ 1r1.h =0 XX X :L_/A #L_oa
[}FLH]AO,AHEEK}X v ﬂﬁwlluurﬁqo_oﬂ%ﬂ]] Elm&xéﬂ
x4ﬂmarzﬁ§£@xgz mf%voanmoga%%t_ﬁ gnfiige
mﬂ%mqﬂ unuli y ﬂlaaﬂﬁﬂkeﬂaxOoHc]é #u?_xkﬂM\ M X Lgoag
oo ﬂ!mm}ﬂﬁeExoaT_oommozo.aﬁqEﬁﬂuelEllx,ﬂlﬁr_| -
@.ﬁi ﬂm._ntsu7:|ﬂ|oun€1% doﬂoiﬁ‘_%uTATé wroﬁnf@.nméﬂlurm .ﬁﬁ}
s o 2o A S ) = 1 ﬂo_a_HA; ;o;nnnofaﬂd'%7
i N ;ﬂm.ﬂuzﬂqﬂ..zﬁgﬂzgyaﬂ..ﬂ1 B s N M
@EEM% .m;nyﬁ.}-rﬂmﬂéiﬂaﬂ.ﬁ%émﬂ.uiﬂ.mxm«%ﬂtuz
\o)ﬂoaaﬂ o MEﬁWmH% ]_dEEATo erz luwomﬂﬂﬂuﬂ%mrﬂé E
—_ = EJI O;o X]o DTO,L.] _HEHL,.#O &qu,LIL,LILIUTE }dﬂr
anTé@ Lﬂe_ ® o Emﬁf%wﬁuofﬂkyﬁiqﬂdA mﬁéué7xgﬁ§émwd|
mo.mfﬂo 1ﬁ¢@g 554. ms;%ﬂﬂo%ai%gm%%yfyxﬂm%oé
,mmw@%@ %geﬁwmﬁrgk .ij1ﬂ.ﬁeﬁqe%w..:_wwqcﬂm;E.Eﬂ.wmﬂ.
zﬂ%)f mATﬂynTﬂxw z.ww@;ww;;_mouar.AEufiﬁoZuf
Edo#z,lmd! Om.LoiiLﬂoWT oW 3Nro7oZLUTHﬁMJ“._LﬁEELeeo.._oﬂbljuLﬂ,.rM n-
J ﬁM].o.mM i3 E@y1 meﬁ_nm. = ﬁ&af%ﬁa.urgﬁe,@oz Lawa oﬂe
h}%,<] %ﬂ.z AoVooe o oﬁiﬁ Gr P%%E:Lh%amﬂaoﬁémﬂutﬁl
.bm:ﬂ[rmm ﬂmﬁmfolh#?%%% %12T2T7ﬁﬂAﬂn0maPﬁon%Hﬂ.§
R o~ ié]. oy uTHmlﬂaﬁuafélf W Eeiﬁrurdiao o X a_eﬂ_b_,_lm
oymﬁ%wk%ngmx221+4@ il EV%n@oﬁgdAgi@a@ﬂ
E&zar@rha‘ﬁah nTEbEﬁ/%o _5045 a}%zﬁ ﬂ%zoiyzﬁﬁno#
a«aéimﬁAxeoMﬂﬁulE]rA HH mourﬁ.EHl AQUT (i ]Jxl%.éak
w2 $W1Aﬂo#ﬂﬂﬂgoxafr} AEﬂoﬂx Eﬂeaoﬂﬂwr%*mb@%
%Ahfr =) %hLLﬂn%ﬁnTE Do g Wﬂﬁﬂ o T ﬂmﬁhﬂ
MEOAmeﬂﬂEwgﬂzA%g {qglm%ug pmwg%maV%%
:?.aﬂwdrz.??z1m.uﬁﬂ7.d|AcuuM_%cx. o:LM%LéWu:ﬂloﬁUr
T o E%.;ﬁrﬁrm.oﬂl.r}ﬂe-rka?ﬁﬂoézﬁ x%ﬂn_ﬁqmo
J eﬁﬁgxkﬁ 4114 097%9k5}§ go}b_l o__o% o
dmuxmﬂ ﬂuusz_.meuLTL?ﬂ.JﬂAszﬂ.lQﬂmo _ o a.rzﬂ,od
}¥iﬁm¢ﬁafqﬁut1§ﬁoaw%4 ,ETJ%& & < £3 i)
N ¢u7o aéHvom ]Txﬁﬂu ﬂuﬂ&ﬂ%oé@.i fﬁ Lo
B! utogokaﬂlltm_& ziqopo 45 i i s 8@
oy T}Eirg?}drg_roxxﬁaw EPL 7ﬂﬂ£o 3
ﬁ_bﬂgﬁﬁ MM/?ELH,Equ%ﬂLZEAO? &rgelom;&a
X oxmozra}EOMd&;uToquoo w2 ,ﬂE
Léﬂg 7§An_x % Jxﬁ]AoL_aka e ézTﬂmA_,T
ilé ﬁuTuozanomodLRJLmoufﬂLuﬂoaaho ]ﬂ&no#ux%@ﬂ
ﬂuTisl mﬁﬁﬁmmﬁ. #EEME:.M#% UMOF,O_L]H &
m Lofﬂﬂdhg.ﬂu7§ur%ﬂxg.ﬂeﬂ %E#%Qﬂomﬂo
qﬂmﬁweeﬂmi;qwiﬁ ) &;Tilji
% Z.aﬁb7m_ﬁ§ur ﬁﬂa LEP%WS%?
EW%HV%%E@.%%ﬂLE B %E%A_HEWMLA
¢mm£@ﬂﬁgz@n 5ig44wﬂﬂﬂ
észm;ij f@iﬁfl@
]70.Loo£| o= ;o._ﬂaou.molm.LM
= fol= A_lct jd <0
uT1uﬂdr.1mLE éimogur«ﬂﬁmﬂ
oél% e 14 _,%LC1 Eﬁc
EMMM.QHA %dm_ﬁonﬂmoi =
%Wniﬁi Aobﬁ]ﬂ%wﬁ.eﬂl
71rﬂ| En_tuh?_/ﬂ.%::
_/ﬁ:._ JI ;Aﬂ-ll wAOL
@LmummeWEE_ﬁ%
%nﬂb+w$%
ﬂ%%@W%H
LE_ﬂFW‘_%%E
EOEE%
%Eww

(
p<0.001). o)1=



REFERENCES

[11 E. K Lee, J. H Park, “Converged Study of
Influencing Factors on Occupational Stress in
Workers”, Journal of the Korea Convergence
Society, Vol. 7, No. 3, pp. 15-24, 2016.

[2] B. R Jeon, H ] Lee
Convergence Factors in Stress of Workers in
the Field of Railroad Electricity and Vehicles by
their working position”, Journal of digital
Convergence, Vol. 14, No. 4, pp. 337-347, 2016.

[3] E. J. Lee, H S. Jung, B. S. Yum, “Factors
Affecting Fatigue in Male Railroad Workers”.
Korean Journal of Occupational Health Nursing,
Vol. 17 No. 2, pp. 117-125, 2008.

[4] H J. Lee, E. M. Choi, “Smoking Situation of
Workers in the Field of Railroad Electricity and
Vehicles, and Changes of their Smoking
Behaviors due to Raise of Price of Tobacco”,
The journal of Korean society for School &
Community Health Education, Vol. 17, No. 2, pp.
31-44, 2016.

[5] Korea Center for Disease Control and Prevention,
“Korea  National ~Health &  Nutritional
Examination Survey(2013)”, pp. 9-143, 2013

[6] S. Tae. Song, T. H. Shin, “A Study On The
Interaction Between Internal Locus Of Control
And Job Stress Of The Railway Drivers”,
Journal of Human Resource Management
Research, Vol. 17, No. 3, pp. 117-125, 2010.

[71 H K. Yang, Y. J. Lee, J. H Lee, M. K. Lim, H.
J. Park, AL R. Jo, Y. S. Song, “Estimate of
Emotion State of Locomotive Engineer with

“ . .
Comparison in

Physiological Signals”, Korea Information and

Communications society symposium collected
papers, Vol. 2013, No. 1, pp. 142-143, 2013.

[8] D. H. Kim, Y. C. Cho, “Occupational Stress and
Its Associated Factors among Male Workers in
Small-scale Manufacturing Industries under 50
Members”, Journal of Digital Convergence, Vol.
10, No. 10, pp. 405-413, 2012.

[9] E. S. Shin, “Convergence Relationship between
Occupational Stress and Fatigue Symptoms
among Blue Collar Workers in Manufacturing
Plants”, Journal of the Korea Convergence
Society, Vol. 7, No. 1, pp. 57-68, 2016.

[10] S. C. Choi, J. S. Lee, S. Y. Sim, J. H. Lee, J. H.
Park, "The Effect of Job Stress and Depression
on Job Satisfaction among Workers in Small
and Medium Sized Enterprises,” Journal of
Convergence for Information Technology, Vol.
7, No. 1, pp. 1-9, 2017.

[11] M. J. Jun, J. S. Kim, “The Convergence Impact
of Oral Health Behaviors, Health behaviors to
Stress in Korean Adolescents”, Journal of the
Korea Convergence Society, Vol. 7, No. 4, pp.

139-148, 2017.

[12] G. H Lim, H Kim, J. K Kim, P. J. Shin, “A
Comparative Study on Work Intensity and
Stress  According to  Driverless  Train
Operation”, Journal of the Korean Society for
Railway, Vol. 2015, No. 5, pp. 518-524, 2015.

[13] S. Rothmann, M. Malan, “Work-related

South  African  hospital
pharmacists”, SA  Journal of Industrial
Psychology, Vol. 37, No. 1, pp. 1-11, 2011.

[14] H. J. Lee, “Study on Obesity of Enlisted Soldiers
after Joining in the Mandatory Military service”,
Journal of the Korea Society of Health
Informatics and statistics, Vol. 38, No. 1, pp.
54-65, 2013.

[15] T. S. Park, J. S. Lee, H G. Kim, “A Study on
the Cause of Job Stress of Urban Railroad
Drivers :
Daejeon, Daegu, Incheon and Seoul Metro 97,

well-being  of

Focused on Railroad Companies of



A7

Hr
rd

of EAE] HE Bl

Journal of the Korean Society for Railway, Vol.
16, No. 4, pp. 340-347, 2013,

[16] E. J. Kim, J. Y. Lim. “A Correlational Study of
Job Stress, Drinking and Smoking of Local
Government Staffs”, The Study of Nurse of the
East and West, Vol. 16, No. 1, pp. 61-69, 2010.

[171 M. L. Baek, Y. R. Kim, “Effect of Music
Listening on Convergent Job Stress of
Fire-Fighter”, Journal of the Korea
Convergence Society, Vol. 7, No. 6, pp. 9-104,
2016.

[18] J. K. Oh. “Structural Modeling of Stress, Life
Style and Health Status in Industrial
Employees”, Annals of Occupational and
Environmental Medicine, Vol. 12, No. 1, pp.
26-40, 2003,

[19] J.S. Yim, Y. R. Heo, E. J. Lee, “Jeong, Effect of
working patterns on eating habits in
manufacturing workers of Gwangju area’,
Journal of Nutrition and Health, Vol. 49, No. 6,
pp. 95-505, 2016.

[20] The Board of Audit and Inspection of Korea,
“No.13205 : Act on Public Sector Audits, Article
18 (Preferential Treatment to Auditors)”, 2015.

AR} 270 |
o] & F(Hyun—Ju Lee) EREE)
B | «20064 8¢ : MeTetu BAst

3} (BAA}
020093 8¢ : A& w RAS
(BT}
20134 3¢ ~ @A : FAhstn
| RS zug

<HloR 1 s, dRAR, AT




