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219 g7 AAl AL, T EA A
T 2 Ao 7Sk Aol A7 deel
o sHARE =E AN B4 F7tel &3y, 2
Aoz F7He] A} A=sol o3 2 - A
A FFe Tom YT, wEba] ARS8
7 9 =7t Ay FFES wiARt A Y ¥
AE Bt AL B4 FRE EUE 4=
Roluz ueg "ast 9

BT AR T AR o)A o
Foz AR F4E LAY 59T )
7} AAE=F9(new institutionalism)o|th, 7]
Y52 (behaviorism) 7} 7H%1e] FHE FAIHt
B, AAERL 3948 Ak AR 93
A=2 WS ZFxgrh B 1and(2005)0] wEH,
A=t YPYRAEQ] AS(preference), 3§ (behavior),
d¥(choice)ol]l FaFe &tk A=7t MUY Az
ool FFE A= WAL HAYSS AA, A
T AAY 71EF2E FAst, 4, A= A
AofIA A AsE BYozN 1S A4St
= Aotk Fu], 2014), AA=FY= A=Y F
Qe AxFrhe Ao FA=FYe} T2 A
| AT, FAEFE FAFeR HE A
o 285 & B, A=Y= $4F A=
ofUet ‘HlFAIHQl E3t #e, MR}, PAAIA]

£ ZBE AE'E vletivks FelA Hol7t 9l

<
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>

|Pre

THAEY, 2002: 4),

BT 71| = (Paternity Leave scheme)@ A}
7t 2SS W 52 559 Zat JASE= Al
71 47 7IZESt =T ARE olgsHA galE
7ol 875 FESH s, WA ZA wet
Ay FEY 5= HASFE A=A FAG
(OECD, 2017), &4t A% A= 747 353 99
BAZ7Hmaternity leave)E 27 =6, Wi/ &
& A7l BAF7HI=E ARESte] SARRE o9l
AAA FES w5, gAY A F=2 7
gt ol FEEFAREY FAF FAE B 7t
E3ete AlTke A= Ao digf AEFeE AF
stal, S 7Ol i WgE ExdF= e
ofm|gitt,

FAF7HIRY] WEe FHH o= 37HA9] H=
£ 5 949 ERAE STHIE Ao A5
Hoh(Boll et al,, 2014), AR, FAHAF7HA=S &
92 BAFHE AMESke @AY HIEE gAY

= "4 S8 7= ofold Aol
dste FAESS Y 713HE S A F7t
AR RS BT A, FAFTHAIETE A5t
A e =7HET AE=7E ahdE Qe =7HlA
%7 AREECl #A vEE A A9t H
vol7h BAF7HAIETE BaAes EXsit T4
o2 FHAY =718 Hza glo] ME AR
FEoA &5 EHES HIOES A= gt
H, A= 2EErt 6L @3 Aot 1gF I
A= F7tA AFEs FEAFTHRAAETT o
o =5AEY F71 ANl digt Wito] == A
o|7] wizolch, W RAF7HF7E 4 % ol
dATHL, 25 &0 SAHE F7F 717 el
= 7THAZAC & F4e v detd 9A4ES
e §7b A Aol oI, ol A EE
Nzl 274z olojd 4 gtk

S, A7t ofel A7l bt AR )
2 A8 A&HOR Ause FHANE M)

R

©:

P

I

=ZL o}l

u

7l A7t glof, FA7IZeE 9A4Y ERAtY
o= 3849 IS & A2=E EH o
= e AT
of Hls) 7oz 2 EF;AIte]l =4 AIE
o] AzAoz LI (Rudy et al,, 2002;
Haas & Hwang, 2008), 3hH 2 8o 2ot
HAES I HdS A7IFeE fARItE A
Ao 27 AYY FoAol ZxEHIUT
(Aldous et al., 1998: 819), EAEI/HAI=E A&
o FAE A [l il ARdolA Hok
B2 AYds 2A 2 £ o, AR FiAl
Zholl gk AT 534S @A Hol(Almgvist
& Duvander, 2014), A7} A Sojx= 3
Hij= AREE 43 % ol AT 7HsAel =
7] gjzoltt,

Ao 2 BAFIH R dEs % 9o
SuAY S A= 7HY WelAe g4k 7t
g 99 gk frEske] obA|et A TAE A
sH siE Aew FAHET F7F 71T T 94
9] 71 oA Elle AR F7HE AR AR
of thgt SEE ot FAY Azt ok oE
AT fFhEAE FHA7IE a7t Slo, &
5 Aol EolXIth(Boll et al., 2014). E
7 A2 SHoA BHE, #3lo] APHor
F7HE ARGSHA eitdEtE, RARTHIEY EY

AR ofA BB Folg HFAO

Aee 2¥A 42 EA

o i U orlo
Ohv
fr
o
=
e
o3
o
|o
fu
=
ot
ox
1o
o
Ho
_\3
mv
r

e o

3, o FRHOE YA BRAE FHA)
£ e U Aol

Heska BRI ASlerge] 75
g A oSS aRA 2@ Fh] w3
F7h A BHo] M olshAlth RAFTH AME
B9 7k WY BRABE AdHoR Loz
Rold, W BRAS et ARHOR YA
VW ae] el RuHel O ks
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OZ]X]ﬂ] —6]'0:] %75:]0] 7]-_‘:|'JO]-Z:] ‘5(1)]% ok ]o 7Hﬁ
skal 78 WA 4Bess T 5= Q.

ﬂﬂ

4. LIARZEzE AlZPEE0IE

FH(zero—sum) AYHE o] T 2447 U
oA o= 7 FHAY 28FHE At AojA|
A HE o2 oA Bagt A7t F47F E7F
msto], BAHOR o= g Y9 Azt e g
o] A7 A4 BA|(trade—off)ol] Fo]A Hrh
Mol HBAZEE AA DPABARHTH, AAL
MARFA F), AL Faes, 7Hes, o
F 9, ATHREATHIA|, bldo] o]§, Axz
%) 35~n-§ TEETHEA, 2014), AEAZHY
oS HE o FARAITE, ARYBAIRE o7
A 5 8= w2 AREHF2A,
2014), 7iQHiet @4 5= AIREY F2 Z47] t=3
Aqt, gubA oz of g gH9 Alzto] AUAA
HEEHO & "iEoh 24 999 FFso] AT
HEES o A ‘I—rf?"“é’cf o] okl EtH(Guest,
2002),

SRHoR sfof sk UsT AP FEY
o, 52 YFAZ7IE g o, JHdE Az
ke 7tk A7t 9EH(time pressure)S 7HY
ol e Mg F S ofd At G
o] HXo|tHJacobs & Gerson, 2004), Fg3=%51}

SR 2R RGN &3, o= A
-J*(EEHOF A BANZI7E A o A=l ol
7] o]t}

FAAY FE53H FolRlE S 24417 of
A ARgshERlE Qo] AF AR, e EA
ol wet ZFzolt, ofo disf Alzt7hgolE
(time availability theory)2 x=FA|7te] @ Z
ol weh S8zl AFeilrkar g dth(Becker,
1965), &, EwAZEY] TR Y3 w=FAlZte] A4
A= Aol ofd, =EA|7to] HA AHA 1, Y=
AZFESE =4, 7MY, o7 59 EESo] ARt

A
I\_ T'__-g-

| #12 3 Reio] IRHUATAS HIEOZ <

L Aol B8 ZdlA $ue 43 AT 4
Sl Afge] EARthE $ue] wEAAe] YT

7hgAe] A71A e, wreby B o w=EAZ
3} SEATHE o] ol Hel,

=EAZRE 1 AR R A B
7 qlot, o714 | Uobt mAzE E4o] B4
FHIES B BBAZ) BAZ FAAG A
oFshe 3w faskeA] AbdE "ast ok A
PATES =FAZ EAHo] U AEFUAAY

a%E 285 U4 PAST ] uReltt,
&, FARMIESH g9 SRALS B w5
Zkl Wt 37 o] gt 4+ ik Aol

CEAR] MFMIEE 2U0E TR
Gl g & 9t JIAlE thedt 2tk 3,
wEARN] o] 5 BE % a7 4 WY
S o EgygNe) wge RexBd 4
Stk w59 AErk AE =5 9N AAST E
22 o F/HE ASSHE 2] B9 2 ¥y

2 283l 97 tRo|chChung, 2018), A,
QAR wa FHel F7b AeA)
F74te] IR g Helt AElE Fmsie vt
A7t wefebe, RAZReFel tlejgls HAEE B
Q9] F7hRgo] AERT e, olejd AR B4
stel BRAZEE F7HIAVIE BAH Aol o
2t W wEAzle] BEAeAY anth Fe
AR oleidt A8lY BEe Wie] BRAR
2 714 Bo] SRET geha SR =
A Al Hla) Az =54 Aseld g
At Hasg Aoz dar

. Ao 3 U

dAe) BEAZ A4R9e wEAT 24T
Az A BAS o) FEss & AT 2
He 2R SENE Ale AAE Fus
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> Ee

TFAHCR G oA FA AN =F
A7 BRE B4 T 4 9k A} 27
o 2 ﬂ-—r“’ﬂ/ﬂ% olgfet 2o Reldl= A=
S 9§79 23R AHKorean & European
Working Condition Survey; ©|3} K+EWCS) A&
£ APBUS. KIENCSS 24 A22 43 O
58 Fes a2
AR, K+EWCSE 7[¢1o] A|7h ARg#ut ofujz},
Aol gt BRI thFstA AsEHol, AR
Hes A8 o e 8950 FHs A
A AR 72AL ARG olglels AFHE
7 QlolA AIZE ARE H'l9] ApolE FAF
Argohed] B Aol ot SHAITE K+EWCS
Nedoz axee Qo gl St 919
de Bgos Ay that AREe Agol of
ZgEo] Sl wEbA EwAIt G &
Ao A B gl TBEoR 23
AL, 7HF BE| tejhE Hok AAS] ghefo]
Thsstel B Aol te et Aow A
EA, K+EWCS ARoA: 'HFHor e
A Aol tisf BES sk §lol, EFAIRtl
el Heh g ARE 9 2 ot AAA
ARL 11 EAA 7|F 7|7Hreference period) ©]
EAst, 7% 717 HAR sHRU olEd £
stk el 24} olgold add] net BEA
o) o3P A & Yol BAS B Wegain
H7] ofFeh FFoll At FE38] AREE HA|
Rg A%, 2] 4FYeT BRALS SN

BAS S W50l Uehis @A o o4

R

P 32

AAZARE 63H2015), B LRIAZA
I NS ot
_J__‘ O}# u}}doi oklﬂ al
7HARE
HAaL, 1970 ol <A
AW 7} 7hs kAl H A
A Zukol] o238 EAZ ]
A F ol 3 AR

AT

O] =
Pl

L
N
Rad
>~

ﬁ—l

gul

o“?é% A A %7’2} A FAH R A
SATF

A B 24/\]”4 x]e ZHSHA sk AIARE
AZHAHE A+ 3] (International Association for Time Use Research)®] =29
Atk IATURS AIRF B/ Z=5 1F38te] I7HasE %016*}7%1
WAzl 7| al A|THARE A7) £
yeS Fa e v, 1 99 As g diEide FEe XJE” A&

o Ao HEo] YrkSteward, 2009), whe}

A % g 0}34 sjdo] ofd, e} 21 7%t F
e B8 Easol HRHQ At AHEE W
8] shole 4= 9l

AR, Al wIE wolstew AT W7k o
FUz SEeE o Ha, $AF Sle] A5
g FE 49 B} vm ARst Fusjolol
SR, K+EWOS ARE 3070 ol43e] F7lo] ofet
Hurk ABEel BEEA F =7 ulme] golst
ok MIUS A= 94 207) ole] F7hge] it
of glo}, Mol B ® FrfelA Aele] Ay
A3 59 ol AAE ARE TAST A
oot 7} wlmel ojelgol WAL weby o
AHoz Zar}l FRET Qi K+EWCSES AMEa
£ 7o) BAROR Nt AFY Ao BHH,
olg} o] KAEWCSE 2 o] Age o2 =
He QUL AR, A% AR ZAwT 4,
e T2 4, BRAR O He TR A
BE vl ofgth o, MIUSS HEAY A
vsk shalshe Aol 1 AUA, AATES ste
Aze] 21 AQA, F& w7} W FARES
SR Bl ool As] Wl ofgek. s B
7 EAlE BT, A ot ARt
38 4, H29 hE A2t ATHL Gl
A 59 Aol o acta Bl of (RS A

a2 e B4 G Lot st oA
(working fathers)o|th FA|FoZ Ao F
off, AL, AATFsAR T 47 279 2

L2H01DE 27 F

A9 HEdos wa A8Y HAE TR
ZARE 19208 ) 1’\]0}0“"1 #Hz

3} AL, Bl 24 2000
Q1] AJZE ARgel g
) e A}

L

AT AL AR
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P o d,

E3 BRAZ) VY gL
S gl BY 8t HY ojFolt Us: ¢
ofololA] £& 5 G AR BABEL A &
£ ol ofolol A Eold 4 gt Ak HhA
% Aol Wzt BARsal AYRRE oy}
9y mE deede et 23T BolA @
omA Ao 7150 gee Fkske Aol v

H

HFoE 9L

N

A] o]

ohdl(life stage squeezes)S AYUSHA H=d
(Oppenheimer, 1974; Estes & Wilensky, 1978),
0]618]— Agoﬂ_f_ﬂoﬂ 0]‘—- _‘4?:—] 0] IJ-/HEI]-.__ ]:HA]—
o2 gjof TAAH WY olFHe Totst] §old
Rolek, oz, A BEe) B BEY 4
Sl W97} A AFINTL Slov, A5
(15-644) 21 Gl WATS B4 o] E2
Fias

2 e 9wl B

T

@A e SRRl ¥ =FAIRE
I BAF7HIRY EA4e 2Esh] A mlAl
Aget HEol 7k ARE YT "avt
Atk & AFolA HHom mpofstuat sh= ¥
F7h AR anolr] wige] MAEL =75
e SN 233 = e e 24719
(Multilevel Analysis)S Z-&3}31x} st} FA|A

HEIS

o8 UiE B4 FFe A9Y olg 4vuw
chet 2o,
WA, A I B Bnested) AT,

oleiet Hlole TxE wEA ghm Al B9
2 DAH HFRHOLS)S AN Hul, EE
o3 Zo] MO} WAY 4 gtk o= &
of 43 AU FEH AUS B A% 4T

r“E1w 00
S 7 Sledl ol LA g2 A

SZAZ H[WKT - 5= B REQ| ZREEZAIE HIEHCZ <
Bge MRS I9E $RAT 9L T S o

o §17] wzolth,

S, gaz B4 27} 719 o|A4S 1t
of, Z7HEE S FEHUL BAE tEA
AT 5 Ao T AARNL BE BAY
o SYUsS Fawa 719 B FAshe
S stol, shte] 24 guke AT, Sm

T A2 A =Y =71 w2t tE A
4 240] stk

e, Bangdt 1529 Ao B4 W
o 2929 =7F M 2REH <Od DA
Z A3 main effect)Q} ArEZ-LdIHinteraction
effect)= AHOZ, FAMAY G2 Fiom
FEASFAH,

Al 22EY

n
P
ri

2DZ7HE

77 84
=g
15E ol% 54 =
MZH

=EAZ

(12 1) Ty
of W, WheE wWhol A7 Eibsel 35z
g0z T PHE 1o 4 You AA
2 AVIE GujasE 79SSt %

o7} Qitk= A3yt ZA5H= A(Boll et al,, 2014)
I =7 W A7 WskEY S7PE Ajolrt B

At AYPATLE 18sted(Hook, 2006), 7H 2
=9 Ar2 F7H-7IeEY 2fdE HAE Sk
o}, ol Azt wE 3 EEAT 2 4 - VES
ARG Mgt FANY =7 7F #Fgo] HE
Foud Aolghs AYAF AHE &3t Aotk

2 HYPL F7pEe AFo] ARleEe] dH

IS vAe= FEEH ZY(Random Intercept
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> Ee

model) 2.2 ARGt 283 QA4 HHo]
7k wE gE & R0 Aoz AA
skt

l‘

Y, =Yoo + Y1 773 ;‘Fﬂ' _|_%2;1L7].ﬁ/\4
+'710J— ]Z—Pz;+711T}\<j‘§r7]'*LE}\]7}
+ﬁ2j\_._l'_v/gu+[j3j7]—:ﬁ—l OLJ+ H(JJ+T

T EFRFL o BT Gy
SRA YT JFS VXA, Y =5
& S0l BEAO] FAR FTE AL, 3

7o) AEe} obulx|e] SBAZES] WA wHARE

o et fol7k GRSl el AET 4 Ak
WO AUFEY SYHF T FHURY

Aol 20 Wit ofgA 2WSHEAZ B
Hake AT Pt mEgolAw, B AToHs
2AUSE Bzl ohe, AUsEom Mg
oh I olgt Ame] AWH T LEARE
ol os AWy Abskgr] ol
AYATANN WHsHA AEE A7 AAE ohiX
o, olgdoz Bysl ddoln, WHEdonE

32

J[rn

qES

W7 WEA] A £2Y et gide o
TEFAS, 1427, 2005)F Farste] o|e} o] A

Hdog  odupt} zE AdES
7Nee AR wiY/ F3- m/ U3-43]/ ¢

Al A 84 g oleke 5] Aoy el
& 3, O ohge] migoleta SHEd ARREE
e BiyeR, oHOﬂ 2 AR AdE B
BAY n8dyrpele 37 A8S 59 7AE

4) o] TRIAZAL 42} A Ag BE A
7 I T

ka3
Y
k1
|

D
(e}
=
rV‘
N
N
1o,
o1

.
lo
)
L
_\,L
¥
S}
w2
_>.i
_ﬁ%
oo
B.
B
o
fo
;Q.
olo
n::L

o+
# SEASE B8 U B9

23 el Hloﬂ A9,
Ao A EREA] EQS o wiYolgta &
T ARHE diez 3 4R Rl ol
o} SHARE S ®E7F 4 30&olA FT 1440
7] WA 22 5ol qlo] ko] & Aol Ut
vhH EE W% (frequency)= 3 E2 V|EHFERE
ol S AuE BEA deiks BT
] A 4= Qlo] FAHAQ oA HEs

Haplel golstet. 3l oi4el vl 4] oA

3 S vigo] W S els

Heg molsh= Zo] A4S Hrh E9sH
o 9 % ek

webd A CR PSel okt e
Skar QAo tigt FE} T, Foidihd
AT Ul o2 g 54 o e
2 w8 FHIA, 2,
He 299 §9 ﬁéEHE frAIste] 24 O}HV]—J
E5 AR EXE ofslai~4%), ‘wid ozt

ookt oA S TAAL 7 AT A7 T

f

i

F
stz

_E_l,
©

N

ol

O]\j}.

5l

A2 ARFst] BEAZY] AEE Z3s A F
tH5~107)5). rcraw 4% o2 FAo F=s
BRI A GAe tHeR shE, EEAR

e R 108 AR Aol o Bt A
B2 4ol ARE T B JRE Akt 2o
£ ogaoz walslel BE 4 9 v Iu 3y
oA 2 FHe Ade

Bk 420 EYASL FAFMIEY U 4
Sojth, BAFTMIES] WEAEL ASTH Lol

2 SR ERECOIERES
WU Ee AR Jasages v,
g A AR gassel B4

5) Lghg &<t X}H% A ESHA R, 2:91-28], 3:93-43], 45:3-48], S A(1AZE ofsh), Gl (1~2A1%), T:

8 U B~4A7), Il L (4~5417), 10:vf D (BA)ZF 23}
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2-g oy AN 2 =Y

66% ol H: fg
duration) 02 u}o}3Ic}e)
YAAE ZIsH= HaAtiXe FAFPIIRY
HeE 7HE Wol ARSIt 7] dFeolMe
F7E B4 Fork ABEEA oiRe} ATl
AR 7170 lmsgot, B4 SFI0EE W
3 alo] ALl 247} AR 9l s 2
<olle =7F e 2 & H] 2 go|sH
Aol FAH ez 25HAES 2/3 ol He 71T
oS ARSIAL, YAdke] ARRE £ 9k 7)7HS
B 5 AR 8L uasis Aol §e A
Zolo] =3ubal Ith(Hook, 2006; Boll et al.,
2014),

som 79l 429 EgusE %T;‘l:%*l
o= ‘EI-A]_Q_ Z(maln xlz]—oﬂ}\—] <3.__]
A7k AU B AR ot A71S:
SR o7]ole HAARES E=3EA| ?%J—,
OIS 1417

Hue7l7]7Hwell-paid

AEHoz o . 7=k

=
B A= AlLjEt 283 308 ko
2 Resty SHdles AAEHdT T B

(sub) 2ol Uthal SHT ofHAISY 5 FF
ARG =FAE SR A B4 o=
=271 A Hd $A3Kgroup—mean centering)
H 3= TS

EFAE B4 F = A0 AR E A
o ole MUEFE QI3 AAF 7ol BEt A
g, AAA, 7HE g2 27 AT Wel 1-247F
&2 & £ Juk8?(Would you say that for
you arranging to take an hour or two off
during working hours to take care of personal
or family matters is, ) 2i= A2 ‘wj¢ o2&
() 57 e AR A 4 Hem SHEE
o

6) European Commission®lAl+= FAF7/IFAE 7129 A+ 66%

AsgE, AT QG

Commission, 2010).

g 7hel=

7) Euro Statistics ¥ Leave Networkolld AAl A7} Al &% A &=
=B, Frldol, duluo}, miAEY o}, EHUILE, A=H|o} F

9& F”—TOV] Sk

S2AZ 8TT : 33 U R0 IREFATAS Higoz <

1 99 $AMeE A 3FRE FEE=, N

1z AT, RN, I A

sgety B4l AHENS FAHOR A
ug, N Aol TPy, TSN O B
Ak 29mo) 2o} Aie] 471 sl Aajget

4 B0 w225 AYPSAS U
o4e] SBAZro] ZET ofuix|o] BEAZ 5
2o AslEsd wee] net tad Yehd 4 9]
882, 2 el wEAAN w57 344,

4% 9 Wl B2 o 1A L Bl
o Wil W4 SE ZBAAHEE 1 D),

Iv. £MAn;

1. ZAICH AR aaky S

.l
1o

$Y ERANY F7HIRE 96 Ate
EWCS(2015¥) ol Aldh= 357 =7t 5 AAl &
27} AIgEA 9l 1074230 A|Ljgt 257H =7}l =t
SEIHRAH20149)F F7Iet] F 26709 =7}
£ 33 EHdFeR et %7}% oA E&
AZEe] Wi (FE 2)9

A oAl FEAIRNl =2 A 6 A7k
dlnk=(6.99), AH7I(6.86), UHHE=(6.48), &
H|Uok(6.00), SAF=H(5.82), =E|(5.7)7}

. 319 67 k= dH(2.80), 1E]A(3.59),

Eat: 3.60), E]7](3.98), AYA(4.54), QAET
oK4.57)7} Ut} g A SEARE Bl 7
G2 Zlog Buy 3= F O HAR e 79I
aa0kE #WAL HA] Po, fE=THEY @A
ERAIETD 2 Zog HAAL S T
4 9l

ol He He

Q- AAEeFR ] by et

g diAsfFolof dk= Vs Al

o]
i Az F890  JrHEuropean

E
715

wrielel, awolEo}, A)Zmas dEnl,
107 S7he B4 el A9,
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o

I FEEE AIRMEEE Zetha gER S5
=70l AAR B SEARe] 7HE w2
o2 Ushdte Aol I
(6.86)0] ZtZt 1, 2915 AL, =EHo|(5. )%
6HAZ FFAIIO] EoF AFIF] &3 sHA
T AREG.13)= EE 17 F P 1?2
o= yehited, ole AHE=Y EAA 7|12 ¥
ste} FekA] grob HQlth HHEE 1995¢S 7]
ez Hrd 4] 7SR =58 34 7t
o2 A vk AT AR R
(F384], 2007) olgt &7t W HA SJAIRE
olehe Az olojl Aoz Helr)

267} S7ke] Afel TSl BAUARE B 13,306
BOITHES 3 B2, 71 A 24 9080
A A 7985 A g Aol EAe,
Rl 1 ARt A Pa 7
A% o gol Rt Moz HAARE 24
3}2 2 (Raudenbush & Bryk, 2002: 230)8) Lut
2L ARAANANY E4E Am A= IA G2
Aoz d et AR HA FHHFE 41.640]1,
e g 56202 HEY Y o vehd
W, e 99 B BdE 6.2 MM w2
T2 Ut sAske 2529 = A 0.02
gola, A 4= 1.8 22 FRIFHH

E I

N

WA EYUSEES RS g FEusT

N o

2 94 BEAZY b 7k ] ojua,

Bk 2 WH RN Aot FEse nEE
42 @ Bast Qe AuEgc 1 2w, 9y
ERAZ HA| WL 512801, HA WF F
Whezel Mol A AEE e 10C

e 01092 s ANHoE AH W

8) 297 Ve =1/ 2= &2 + (15 &3t/ 25
9) ICC(Intra Class Correlation) = 0.893 / (0.893 + 3.700)
10) 71253 Adxe AU AR AA A Kkt

AN =7leE HFol AASh= HlEo] 0.05 o
d o SEFS FFe Ao] HEASItaL B
£, £ 2d2 ICC gro] 1Rt EN A3|ste],
M 2 F7F YAE e vold F2YS &
F AL, B EFARM Hi' o 240] A
e s ol @ ERAREE =7H 9
gofA a=ske Aol BEdhe ofn] FHO),
BT =5 74 A3AERS A
HE (R DS B, FAFTHIEY Fade 79
ojkA] oRkd W, =AY 2™ a T (o]
S

S et 2 & 4 ek

(2 1) Ce2RY 2MZ0

Y: EEAZE
a9 ~6.879(1.937)
B FA A ~0.005(0.008)
CEA7E ~0.010(0.002) %+
S2A 7 2FeA 0.079(0.019) 53
B & A 7H -0.001(0.000) *
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i) Frequency Analysis

ii) Exploratory Factor Analysis
iii) Cross Analysis

iv) Reliability Analysis

v) Path Analysis

vi) Structural Equation Model

H1 At
H2! G- dE Zl‘d‘{ﬁic'ﬂ
H3

He: A AU A% 93s vjd 2ol

i) Frequency Analysis

Frequency Analysisi= Hlo|H9] FTFAA W&
o] ol Bx EAZ zZIl1 Qx| Q% AHHE
gt BHoz NEEAd] Aut 27 vE,
HARSo] Fasithar & o= ok WA EAof oA
A4 9 BE/RSY P23 AP BEE A
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Astt ol BERdel Anz 7 gud UE AT & Ud

Sob WHES Bstel el FBY SHL
H 2) HeE dleEy 2t
1 2 3 4 5 6 oo

oooo 51 469 1551 2321 1816 - 6208

0.8% 7.6% 25.0% 37.4% 29.3% - 100.0

oo 41 487 1867 2519 1294 - 6208

0.7% 7.8% 30.1% 40.6% 20.8% - 100.0

oo 64 572 1761 2534 1277 - 6208

1.0% 9.2% 28.4% 40.8% 20.6% - 100.0

gooooo 38 435 1223 2739 1773 - 6208

0.6% 7.0% 19.7% 44.1% 28.6% - 100.0

gogd 33 467 1164 2747 1797 - 6208

0.5% 7.5% 18.8% 44.2% 28.9% - 100.0

ooo oo 304 2916 2310 550 128 - 6208

4.9% 47.0% 37.2% 8.9% 2.1% - 100.0

od 208 1928 2636 1206 230 - 6208

3.4% 31.1% 42.5% 19.4% 3.7% - 100.0

ooood 376 3418 2108 256 50 - 6208

6.1% 55.1% 34.0% 4.1% 0.8% - 100.0

gooog 378 3023 2111 556 140 - 6208

6.1% 48.7% 34.0% 9.0% 2.3% - 100.0

oooo 536 4003 1518 127 24 - 6208

8.6% 64.5% 24.5% 2.0% 0.4% - 100.0

oooo 493 3661 1823 208 23 - 6208

7.9% 59.0% 29.4% 3.4% 0.4% - 100.0

oooo 525 3807 1651 193 32 - 6208

8.5% 61.3% 26.6% 3.1% 0.5% - 100.0

od 494 3877 1639 172 26 - 6208

8.0% 62.5% 26.4% 2.8% 0.4% - 100.0

oono 478 3861 1643 196 30 - 6208

7.7% 62.2% 26.5% 3.2% 0.5% - 100.0

oo oo 458 3605 1915 199 31 - 6208

7.4% 58.1% 30.8% 3.2% 0.5% - 100.0

oo oo 236 2547 2007 771 577 70 6208

3.8% 41.0% 32.3% 12.4% 9.3% 1.1% 100.0

oo oo 281 2805 1881 702 476 63 6208

4.5% 45.2% 30.3% 11.3% 7.7% 1.0% 100.0

oo oo 281 2619 1891 795 547 75 6208

4.5% 42.2% 30.5% 12.8% 8.8% 1.2% 100.0

od 270 2401 1953 764 699 121 6208

4.3% 38.7% 31.5% 12.3% 11.3% 1.9% 100.0

gooo 220 2188 1924 891 838 147 6208

3.5% 35.2% 31.0% 14.4% 13.5% 2.4% 100.0

googd 286 3173 2351 339 59 - 6208

4.6% 51.1 37.9% 5.5% 1.0% - 100.0

oooo 360 3441 2096 265 46 - 6208

5.8% 55.4% 33.8% 4.3% 0.7% - 100.0

oo 463 3345 2023 333 44 - 6208

7.5% 53.9% 32.6% 5.4% 0.7% - 100.0

oono 323 3605 1978 237 65 - 6208

5.2% 58.1% 31.9% 3.8% 1.0% — 100.0
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ii) Exploratory Factor Analysis

EFAL E Q7o) AgHE 238gSS JRA
3} ABRARNEG B oSS shto) aglew
Fojzt Ao WuA HHS Foio 27 4
JHE g3 BA A 49E 119 AuuAE
b KMOGto] 0,91002 53] fofshA it
grot} FEAol 7120 058 WA B ER
Zu gt o AEds gE sz By

AA], 2

Il 1 4 41 05 s A A8
o7kt T3 KMO(Kaiser—Mayer—Olkin) 9]
Zkol 0.9070]1 Bartlett's p—vlaue{0,00012 Al

ﬂll

oM olh slojaz sl PuS A4 T 3 F AUk AL st
Al 248 AAsEH. s <(E 29 2xs2
(B 3) AIRSARE £49| 29184
oo
ao
1 2 3 4 5
00 00 0.861 0.094 —-0.018 0.162 0.073
o0 od 0.861 0.111 —-0.021 0.134 0.096
oood 0.847 0.071 0.027 0.088 0.100
oo 0.832 0.110 —0.021 0.144 0.099
oood 0.821 0.127 —0.057 0.154 0.065
oooo 0.098 0.762 —0.037 0.120 0.128
ooono 0.109 0.762 —0.026 0.127 0.141
oooo 0.088 0.761 —0.032 0.143 0.114
oo 0.091 0.759 —0.048 0.133 0.122
0ooo 0.082 0.756 —-0.037 0.168 0.076
ooono 0.065 0.729 —-0.074 0.141 0.154
oooooo 0.043 —-0.072 0.832 —0.103 0.037
ooo 0.058 —0.091 0.830 —0.078 0.037
oo —0.055 -0.014 0.820 —0.005 —-0.029
00 —0.094 —0.034 0.791 0.001 —0.081
ooog —0.026 —0.016 0.764 —0.021 0.031
000 0.097 0.139 —0.038 0.745 0.091
oooo 0.193 0.225 —0.065 0.736 0.095
oo 0.106 0.193 —0.051 0.706 0.077
ooo 0.280 0.188 —0.043 0.699 0.101
ooo oad 0.101 0.137 —0.094 0.110 0.742
oo 0.117 0.098 0.091 -0.113 0.714
oooogo 0.070 0.195 0.054 0.182 0.662
goood 0.088 0.249 —0.076 0.300 0.604
ooo 3.805 3.760 3.317 2.463 2.039
ooooM) 15.852 15.665 13.822 10.264 8.495
ooooM) 15.852 31.518 45.339 55.603 64.099
KMO = 0.907 Bartlett's XQ = 68515.330 p-—value<0.0001
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iii) Cross Analysis
Frequency Analysiso|A+= 21T 4 gl WS

=719 ¥ LorErl sk

Cross

AnalysisZ AAstact AXE 22 Efg nE
A A9 Pearson 7Hol A 74]“94
FoEC] 0.001 o]ERE FoJu| st AL &<l

T 4 g9

iv) Reliability Analysis

Aol olxlE S <

(E3)& Reliability Analysis®| Zi}olc}t A}

2 gue A-AF FHIHE Cronbach's
alphad] o] 0.869% %< AFES 7HE A

& 4+ 93, ZFEEHO Cronbach's alphaZf2
0.6842 ol Ax AH=E 7Rck= AL
7Fs5h, ZA W #A|9] A9 Cronbach's alpha
Pol 0.8742 w2 AF=E 7Y AYUEE=9
73 Cronbach's alpha®] Zto] 0.782% =& AlF
S8 Itk % S 4 S0 oA 3

= =

EFAE E3lo] 2A= W45 AL Selsly] AlAH 4 2 Cronbach's alpha®] Zto| 09172
25t Reliability AnalysisS AIA|5}] Cronbach's ¢ =2 E]E—‘E—'- JHt= AL g9l & 5 9l
alphagts Bato] A= 24snt, o}

(& 4) 018 42|E 24
Reliability Analysis
. Cronbach's alpha of
Factor Cronbach’'s alpha Variable . . p .
Variable elimination
oood 0.856
oo 0.846
O-00 do 0.869 oo 0.838
oooooo 0.832
ooo 0.833
oo 0.662
ooo oo 0.587
nooh 0.684 ooogo 0.616
ooogoo 0.612
oood 0.856
oood 0.851
oood 0.852
00 o oo 0.874 0o 0.852
ooo 0.853
oood 0.850
ooo 0.717
oood 0.705
ooooo 0.782 oo 0.748
ooo 0.743
oo oo 0.893
oood 0.902
oooo 0.917 oooo 0.892
oo 0.900
oood 0.902
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v) Confirmatory Factor Analysis To] Amos26 |85t CFAE AABIHL tha9
Exploratory Factor AnalysisolA] AA|3E A4S ZAiE AgHA}

Ef= 3 A57h F3RA] ASshaA A= 24

(& 5) CFAQ| ZrifeiA|s & ZHEXelA|+

Model RMR GFI AGFI PGFI

Default model 0.025 0.958 0.948 0.773
Saturated model 0] 1

Independence model 0.216 0.353 0.296 0.324

(& 6) CFAQ| SEAAI+

Model NFI RFI IFI TLI CFI
Deltal rhol Delta2 rho2
Default model i 0957 | 0951 0.96 i 0955 0.96
Saturated model | 1 1 1
Independence model 0] 0 0 0 0

(& 7) Standardized Regression Weights : Group number 1 - Default Model

O Estimate AVE CR
gooodo 0-0o0 od 0.827
ood 0-00 od 0.820
oo 0-0o0 od 0.747 0.8871 0.8168
oo 0-0o0 od 0.700
oooo 0-00 od 0.677
oooo aooo 0.811
oo oooo 0.815
oooo aooo 0.859 0.9013 0.8473
oooo oooo 0.811
oooo aooo 0.858
oooo oo o oo 0.745
oog o0 o do 0.728
oo oo o ao 0.736
oooo o0 o do 0.738 0.9407 0.8017
oooo oo o oo 0.738
oooo oo o ao 0.711
ooooo gooo 0.612
goooo aooo 0.693
ooooo gooo 0.619 0.7685 0.7101
oo oooo 0.450
ood goood 0.630
oo goood 0.628
oooo ooood 0.754 0.8781 0.7195
ood goood 0.738
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(& 8) Variance : Group number 1 - Default Model
Estimate S.E. C.R. P
ooono 0.257 0.011 22.664 ol
od 0.552 0.015 37.429 Fokk
ooooo 0.189 0.008 25.075 ool
ooo 0.912 0.024 37.871 Hkk
OO0 0O oo 0.254 0.008 32.78 ok
el 0.428 0.01 43.831 ool
e2 0.254 0.007 37.342 Fokk
e3 0.398 0.009 43.406 ok
e4 0.618 0.012 50.782 Fokk
e5 0.27 0.007 39.397 ok
e6 0.257 0.007 38.481 ool
e7 0.382 0.008 45.781 Fokk
e8 0.413 0.009 48.194 ool
e9 0.488 0.01 49.142 Fokk
el0 0.288 0.006 47.338 ok
ell 0.324 0.007 47.4 ool
el2 0.208 0.005 38.639 ok
el3 0.231 0.006 40.212 ool
eld 0.475 0.01 46.352 Fokk
el5 0.439 0.01 46.063 Fkk
el6 0.304 0.007 41.829 Fokk
el?7 0.371 0.008 46.35 kk
el8 0.301 0.007 42.014 ool
el9 0.203 0.004 46.248 ok
e20 0.207 0.004 47.197 ok
e2l 0.196 0.004 46.751 Fokk
e22 0.207 0.004 46.655 Fkk
e23 0.207 0.004 46.641 ool
e24 0.199 0.004 47.98 Fkk
(2 9) CFAQ| ZC{ASIA|S
Model RMSEA LO 90 HIl 90 PCLOSE
Default model 0.043 0.041 0.044 1
Independence model 0.2 0.198 0.201 0

X 73 ¥ 89 AuZE AVES} CRES &0l =
ke W, AVEgle] HE @elEo] 078 Wi 4
23 9 AL FAT 5 Qo] AP el
ol g A U oSl B e

ol oxrh A EEEE AT 2

Iil
F_E

variance(

of & dtellx

g3t dolge) A4t 6208712

A we B S3b] uEe] oE AYNsE

ot U= ST
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A3t k=2 2 AHIE (Goodness of fit)S Ary
2 RMSEA(By Browne & Cudeck, 1993)2 Z3}
o] 0.055EcH 27| fZof mfe £ AI=S Ha
O AS EIF 4= 9lem, RMRO| 0,025, GFI
0.958 AGFI 0.948% Ad3s] {9m] gt £X& H

vi) Path Analysis

oJz=3 9lom E3F CFITLI(NNF)Zto] (Bentler,
1990; Tucker & Lewis, 1973)2 E3}o] 0.9XTh

¥7] uge] i U $L

oho @ 4 gtk

(& 10) Regression Weights : Group number 1 - Default Model

Aeg Bl

Estimate S.E. C.R. P
ooooo ooo oo -0.072 0.011 —-6.478 falaie
ooooo ooogd 0.419 0.022 19.159 falaie
ooooo oooog 0.391 0.028 13.827 falaie
ooo oood 0.347 0.042 8.246 falaie
ooo ooooo 0.697 0.031 22.361 falaie
oood ooo 00 1
oo ooo oo 0.982 0.02 48.682 wHx
oo ooo oo 1.082 0.021 51.424 wxx
oo0ood0od | ooo oo 1.16 0.021 55.651 falaie
ooo ooo 00 1.155 0.021 55.292 falaie
oood oood 1
oood oood 1.103 0.021 53.664 falale
oood oood 1.102 0.021 53.648 falele
oo oood 1.067 0.02 53.526 falele
ooo oooo 1.07 0.02 52.938 wHx
oooo oooo 1.116 0.021 54.141 faleil
oo ooogd 1
ooo oo oood 1.252 0.045 27.669 falaie
ooooo oooog 1.221 0.043 28.677 falee
ooooo oooog 1.278 0.046 27.564 falae
ooo ooooo 1
oood ooooo 0.997 0.02 50.818 falaie
oo ooooo 0.874 0.02 43.757 wHx
ood ooooo 0.828 0.019 43.849 wHx
oo oo ooo 1
oo oo oo 0.922 0.012 78.614 falaie
oo oo oo 1.012 0.012 86.461 falale
oo ooo 1.016 0.013 79.226 falale
oood ooo 1.042 0.013 78.558 falale
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(& 11) Covariance : Group number 1 - Default Model
Estimate S.E. C.R. P
ooo_0o0o oooo —-0.041 0.004 —-9.494 ok
oooo oooo 0.099 0.004 22.434 Fkk
ooo_0oo oooo —-0.017 0.004 —-4.073 ok
(& 12) Variances : Group Number 1 - Default Model

Estimate S.E. C.R. P

ooo_oo 0.413 0.014 28.711 Fxx

oooo 0.204 0.007 30.733 xxx

oooo 0.158 0.01 16.097 Fkk

e25 0.179 0.006 27.897 Fkx

e26 0.635 0.016 39.176 Fxx

el 0.488 0.01 49.122 xxx

e2 0.412 0.009 48.148 Fkx

e3 0.381 0.008 45,728 Fxx

ed 0.258 0.007 38.541 xxx

eb 0.27 0.007 39.46 xxx

e6 0.199 0.004 47.979 Fkk

e7 0.207 0.004 46.642 Fxx

e8 0.207 0.004 46.654 xxx

e9 0.196 0.004 46.751 xxx

el0 0.207 0.004 47.197 xxx

ell 0.203 0.004 46.249 Fxx

el2 0.618 0.012 50.77 Fxx

el3 0.398 0.009 43.424 xxx

eld 0.254 0.007 37.398 Fkx

el5 0.428 0.01 43.82 Fxx

el6 0.231 0.006 40.202 Fxx

el7 0.208 0.005 38.629 xxx

el8 0.323 0.007 47.392 ok

el9 0.288 0.006 47.327 Fxx

e20 0.301 0.007 42.01 Fxx

e21 0.371 0.008 46.338 xxx

e22 0.304 0.007 41.827 xxx

e23 0.439 0.01 46.063 Fxx

e24 0.476 0.01 46.363 Fxx

> 37 4



> OAO”_

(& 13) d2EM9| 7HEAeIR|e & HIASR
Model RMR GFI AGFI PGFI
Default model 0.025 0.958 0.948 0.779
Saturated model 0 1
Independence model 0.216 0.353 0.296 0.324
(B 14) Z2RM9| SEHA
Model NFI RFI IFI TLI CFI
Deltal rhol Delta2 rho2
Default model 0.957 0.951 0.96 0.955 0.96
Saturated model 1 1 1
Independence model 0 0 0 0
<£._ ]5) 74§_I,_J£I|O| Z-I[HZ-IoI- |_/'~_
Model RMSEA LO 90 HI 90 PCLOSE
Default model 0.042 0.041 0.044 1
Independence model 0.2 0.198 0.201 0
oAl ¢ BASS Efz Ty Y B4d B2 YYuswel JaAge g wzs
AHy| Qs A2EAS AXEIGTE @AY Regression ¥ FREAA] 2dlg veldt
WeightsE©°] 25  {9ulsiy  Covariance$} HA d-AE #37 AYUSEY BAE Fel
Variances 9] p-value’ ZF o3t Aa I djEH (-0.09)2 4-BZ 439 ZFo| Hsds
S Qo B3 ARAPAS F BEY G gol  F AYNEEE Wolurk: AT & 4 gk
e FIAFERATE AYE RMR, GFI,  o|FA IAAAST S22 U2 olf= U-4F
AGFI, RMSEAE 3ERI&|2™ RMRI} RMSEA7} &9 E3lo| thE H4Ee= th24 11 &3] 7}
0,058t 27| wholl wf$ ¥ Hgkska Qrke A A 2AH ﬂmm ujo]ct, qﬂé SSRE
2 I3 4~ QI GFI 0.958, AGFI 0.948=2 0.9 I} Fu=Ez9 AAE AuEy (0.32)2 258
g W) fEe) B R ol # H3ksia Aot ol ofgt BEEsL Eolok ohy Mi 4t
AL Hisei B ZEARASE BY SE EY Rolitk: AL I3 4 itk hgo
NFI, TLI, CFI7} % 0.9% Wolb/] tRe] 38 2 2% o WArt Jgussd] vijs 93
AR w2 Asirka 20 4= Qi (0.35)2 A% W TA | tidt wEert Fobxithd
E Variance®] ZHE 3 29 glol gU] HEe]  AYUSEE Folrh: S -@‘ﬂ%‘ &9 =
Heywood7} MHAISHA] ¢iglthe Aw Skl 7Ps3t @ AAAZTe BAs =315

t} wahA o] ArEAMe AIE gz 32U
4 2R $YE st

vil) Structural Equation Model
a9 18 AT IS A% g BA L 28

(0.
A A2 AR Y 1211
wolxithd AHAAZ Tt

oo R84
A& YT 4 sk
A% Ul BACIAE EH43(0.75), E=0.74),
AQF(0.74), AAAH0.74), HEH(0.73),
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A2F(0.7) 02 BF A A g AT (0.69) o] F 7 FEo| 7M FaF asw 3K
AL AL AT 925 AL FAT S 9l ek I Do 74E(0.56), T2(0.49), AR
o, AR(0.46) 402 A-AF FHo| FHFL vAE
AuizEel A7) BAS Avnd (045 Ao 3 A5

]_

2 AREANEY AAUEEst Sopittd A4 AQUREoE ARI(0.75), oHx(0.74),
Aol FAAY L ANE A=t FA3 & BU(0.63), ARM0.69402 AYREwe] A
o Ao FAY 4 ok 2 X Aoz o] HYkY HEF

cheow ZRgA dE SeldEw A4 % nE AYuEme] Aue e WAE 2
20.49), ATHAHO 2 g 4 Yk

3
R M S8 9 e 2 Gzl 2 87(0.74), 712
Fe 7 AS AT+ AU, Gl it F5(0.74), AETLH0.66), FH(0.66), FUIE=
I

6
S

FANT YRE IHT S Gk FES A T (0660 5744 BB mE aagel bl 43
ChEOR 2a% a0l AS BAT £ Yok 9 FES WAL 2L AT 5 9ek

o 54 .56 39 39
¢
G T~ & L33
@ = -~ 2 K]
B o @ ©
38 YA 0

s

S¥

<5

® & ® ®
g
o
0%
i
oy
&

A ‘ 2 . : ‘
2 N = G znzg| | 4z | [axsn| |wemw| |ness

56 53 54 55 55 50
[wn=a| [mes| [ =2 | [zems| [ssex| |oz=s
@ @ @
@ @
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6 | TYPEB v | v v ‘
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Table 1. Number of population by year

<Eel o d, g>
= ‘06 ‘09 12 15 18
Az 2,500 2,500 3,000 2,000 @ 2,000
449 1,000 1,000 1,000 1,000 1,000
7Ef 1,500 2,500 3,000 2,000 2,000
A 5500 6,000 7,000 5,000 5,000

A zAA 2018W9] ARE 7|ZFo2 20124,
2006459 ANE AT ASEAAE 2
QA SARAYT BIAEL O Fof
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Division ‘06 ‘09 ‘ ‘12 ‘15 18

manufacturing

More than 5 persons More than 50 persons

Industry| Construction more than hundred million ‘ all more than 120 hundred million

others More than 5 persons More than 50 persons

50~99 50~99
/100~299/ 1100~299
300~499 /300~499
/ more than300| /500~1000
persons /more than
1000 persons
120~500

5~9/10~29/30~49/50~99/
Scale
/more than 500 persons

Less than 2 120~1507.,,
hundred million| /500~1000 | /500~1000
- /morethan | /more than
/ more than 500| 1000 hundred | 1000 hundred
hundred million|  million million

Constructionamount all

1. Contractor

2. Contractor - Sub-Contractor

3. In-house subcorttracting

4. Outside subcontracting

5. Contractor - Sub-Contractor : Not applicable

Inter-businessrelations

Area 16 17(including se-jong city)

Number of casualty 00 persons 00 persons 00 persens

Numberof disease 00 persons 00 persons 00 persens

Number of accident 00 persons 00 persons 00 perscns

Fig 6. Composition of data on the survey table for
industrial safety and health
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Business Place

Regional
Business Place 5

Subcontracting 1. Contractor
2. Contractor - Sub-contractor

3. In-house subcontracting

4, Outside subcontracting

5. Contractor - Sub-contractor : Not applicable

Contractor

- Sub-contractor

Fig 7. Contract - Sub Contract Classification in the
Survey Table of Occupational Safety and Health
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Number of victims according to the dassification of Contractor and Sub-Contractor by industry
Toye A | | Toye B

0 Inter-business e Inter-business r

(2018) Contractor Sub -Contractor Contractor
1 2+43+4 1

[manufacturing

Numberofbusinesses | Numberofbusinesses Numberofbusinesses | Numberofbusinesses

I .
'"d““’y'“"i‘;ﬁ * Numberofacddent | +Nurmberofacident | | = Numberofacddent | +Numberofacddent
others
. o Inter-business relations o Inter-business relations
Division
(2012) Contractor Sub -Contractor Contractor Sub -Contractor
1 2+3+4 1 3+4
T -
fmanufacturing
Industryl Construction | Numberofbusinesses | Numberofbusinesses | | Numberofbusinesses | Nurmberofbusinesses
W'T “+Numberofacddent | ~ Numberofacddent| | +Numberofecddent | +Numberofacddent
others
L5 Inter-business relations 0o Inter-business relations ‘

Division
(2006) Contractor Sub -Contractor < Sub -C
1 2+3+4 1 3+4

Numberofbusinesses | Numberofbusinesses

cturing = Numberofacddent | - Numberofacdident

‘ +Numberofacddent

Nurberofbusinesses | Numberofbusinesses
Ni +Numberofacadent

Fig 9. Analysis frame of Survey Table for Industrial
Safety and Health
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(1) 2018 =
(Type A, B>

2 AR 4 g Ha

‘Analysis1 ‘ ‘o & e 2018, Manufacturing/ Construction/ Others ‘

Manufac- | €On- 0 ZZ;@ Manufac- | €ON- 026 4@
turin Sub- turin Sub-
9 W 1.04 9 | B 1.14
Construc- | €OM- LR X 2.0 Construc-| on- 0
tion Sub- : tion Sub-
con 055 won. ©
Con. 0.28—EEER Con. 028 —EEER
Others Sub- v Others Sub- v
con 0.3 Zon. 0.93
Con. 0.26 —EERE) Con. 0.18 —CEESD)
Average v Average . v
Sub- Sub-
con. 0.84 on. 0.69

Fig 10. Percentage of risk transfer for each
industry according to 2018 Contrcator category
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Fig 11. Percentage of risk transfer in each industry
according to the classification of Contractors in 2012
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Fig 13. Changes in the rate of transfer of risk to
manufacturing industries
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Table 7. Sub-contracting Structure
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Fig 15. Projects and Considerations of the Korea
Occupational Safety and Health Agency
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Sy 27 Zad gt 3
ERAITE 5ot 187 aR® A 27t TS
atolof Sth(Ziebertz &, 2015). LEZA7L A 5
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B 2019), BE AFEZE 713 ASS Aok
ahe Ao AlE, Y F E@2 ol 3&
7] = AgAro] opdel 2Rel YRo|ct
(Mabon J, 1995), T&)7] 5= SFAHA, ¢
B, AE7|ET T2 Ao B3] & 5 glon,
A =7 gow AZ4e AnE 25k,
ANz mgst dRE EZFSITHFerguson T,
2016), &, TEU7] TFE AAEA IS Sfok
= Aol A 4 Qe 27 FElo|lmR F/oRt
TER7E EREo] glon, AEHA Adgfo] HIHsEHA
WASSHCH Akerstedt 5, 2007), HESE AMA] dZE
+ JQ=E FHslofof st TEAE B3]
ate] gat & Foolu FFdat 22 FAAITH
T AR g E w2 Aok 7HAA HI’«}(HP
AR, 2019), b ZEY7] SR B2 4
oA 7 Mgt 2Edf A 891 F = Jéﬂﬂt
SH(Dowell S, 2000). ZUoA= 20104 A=
A2zl L2FARANARE TE2Y7] TF FEO
Z71Eo], 3&d7] 2578 ‘5&S woy iz o}
A PR FYshe A'oR AHoson £ AT
qME U ZEFH ALY HolE o] &art

AFAIE BA= g3t &9 #3 £93] oA
o7l Wi, U] ZF A% BVt &
Aup Fe ARAIZE TAYE 27 9 AJ7HEY of
Uzt U3t g d¥3e E7HEO BAlC] Sl
(Bohle P %, 2004), T3t HHo| AFAEL £
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L.j_i

4ol sow 5
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o wedelE saT] ARL AT 4L 99
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o WTE, o 4L AIYE, o 4L ojeE
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o M 8 AR YAt 8 Aol )
om o b= oA7RAIREe] Eolg 4 Sl
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o P ENEE sl S| 298 e 2
2At sad) 298 Moz Ham /59
s8] 22

5g Alus 22m

3 Lgg wastuiet @

A& 4 371 gt} 3%
EH7] 45 F "ﬂéé} + g 3% 20 THRE
‘3@% Zstolop 317 'IH

"é

o] ¥ 2 o=
% 8};‘] A= ARl
1_% Ee SR 2 E/ENE T
"'}(Lee ji 5. 2019). 7H‘+UH 3 o
1?_:]_ o]/ll—_,] Egtﬁﬂ aoe Hop
Elﬂlovﬂ $ust oz dEatgon o
Z+o] @ologl 097yl 39 oA} A=

&E r
—d

o,

nﬁ ifid %}J o
P
m‘.
S
i
rLJ

2
& o
[ru
fE

N
=~

B~ o d
rﬁ o ﬂﬂo

7 A2EFHAE FtHNicol 5, 2004),
TEY7)E d7122g oE HHajo Hyd 2
ZA0RAN, ZgAd ujs Edo| H$ l—r7P

A A 225 t2A FA5HHA tEA BA

> 64 4



=4 22X SE0H7 |22 22, On-cal) &

stal Qlek. 919 =7k B¢ TEH 2FE
Yoh= A5 Zdt] e SFARA &
5= Tol IEAeE dFst UTHERR,
2019). Wi 20159 HdH=] g Aol wEr,
HEHES BES 8 I7kecdMe 2597 2
7t ZRATEe] ofd FAATIe R MR, LR
A TEsfolt AR IFAeR A",
ol fEuRtAE miRzRR| ot} EluEt 2=
71ed Ao ZEAITelE 3 ZEAE ARARY
A%, A= o ZEAMY Z2E AlFste Al
e Wokes vl ZEATE ZAAAZEY] S 4
2 Ao FARHA ¢ di7|Aztoly F4, W
ARt Folgt steEke a0 FAACRA I
Aol A ArEL ool EAH Zo] oy AHF
Aoz AR A3, 7= stofl o] Sl ATt
2 olF TFAS|] ZEAZ EIAIAHOF FHriar
“‘5/\]301 UCHT™  92t424509), sHAITE TET7]
o7 A8HEe AACdAs AR A, A=
01—r°ﬂ et #eE 2 £E55te gEHoE TEd
7] NS FANZEY Aoz 7hstal ofof A
he BAS sHA 9 Sl Ao @4olth
s BdEE W” A LSS de=
g Aol WEd, S FAREY v EE 2R
oA AFAEFHATF FSHA Ehem FAll &
o] A2 FYsHA R EUE 5 o,
2007). 201290 =99 TE7] ZLFo Hg A+
qre Z2d7] 5= IFAEY S AR
Wefsta dF a0 HiFt kIS gish] diE
o 5T ARME daAZle Az Ueyt E
g, ZE7] 25 T AXS} FEEEel gt Algt
o 2EAEY oIES Wk 71 o
o W7t HEz 5o FBAZITA St
(E.Bamberg 5, 2012). ®3 s&d7] 28= £
Holle FFgS vX= Aoz dHA Slrh 20169
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Ueeh 2009 539 A AEES 4
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o SEUCKE 32U 2549 9 2
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Are 49 ZAe del Hlal BE FREFML
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7] Aole B 7+ EASE THEEY 3%
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An AEFA 2 AZEAL Bl Qi Ao
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2 A 20179 A=) 9 164] ol HAAE
tate 2 A A 53} 2RI ARA} AERE BA
to] 2Ed7] 25 Rz A AREAY TA
Yol7] 3t Atolt}, A4t BFL b3 &
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Frequency of on-call work

Depression

Personal factors
Occupational factors

J2 1, d1ed

2, A7 i

o] A= FHA AlE 2015W FHI=EA
ZAHEuropean
EWCS)9] ¢E AEXE EGE 2017 AHAAE
AATFHoA  AHAIZE A5} L2 EAHThe
Fifth Working Conditions Survey; KWCS)S H}
E]-OE 3}@]1—,} Z/\]- c].]x}x].}_: o]:’LZEH = Z/\].g]
2 ZNTE B0 BAsE 23 24 o
T RS W 154 oV AYAAT, 3
e A NS 7IECE A 13 'S
A'E BFoz 1A7E ol U3t A2 Holstgit},

€ SR Aot 2Raaa G

Working Conditions Survey,

Fazd o
Ao sto] 20,029 A<
2RBHRA EH*J R o 154 ool
257} geAe) A%
o RS $TE By i3] deal Ho
IF 2EASS o sy
mlgtolet SEst 4,59299] o
RES A HEReE Eue el Ag
g 164 oleldiet. 654 o] A9 T
7] 2R vme| wE apnct 7g Aol 37}
Fol 42 G| o F R0 BHte] 654 o]
Apoleha Tt 2,078%S A5t
FzHoz A 11,488, oA 11,8870
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=2 22X SEOY|(49 28, On-cal) &

T HE0l| ME PSY -H6A ZZERZAE 0135101 4

The fifth KWCS(2017)
N=50,205

Exclusion 1

Unanswered/rejected questions
N=131

Exclusion 3

Exclusion 2

Working period <1 yr
N=4,592

Not payed workers
N=20,029

Exclusion 4

N=2.078

Final study participants
N=23,375
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9 A% 54

aFthAe AFAEE 54 F 293
o2 NEFH, FE IFAI B WE=
hsict

SqeE el Aok B A9kE of
<+ % oldel AFFU7Y AR Bl L&A
oF 7|Ztell Alofo] YAY L&A 7|7to] 1 o]}
A 2Ea EL BEA DA 279 A8
Qo] ek Ankele] AnBe T A W
U EZZE 9|2 3 Ao “AreTax}(regular
employee)’ &, 'I-gA2F7|7o] 170 oA 1 H]
wel 2Ea B wgAY oEAAE AFE A
A=Y mgh o] Haof et 18d F¢-= Y
A 222} temporary employee)’ 2, 'I-&AF 7|7k
o] i€ uvkel 222 Ex WY 1gHo| L2
47tz 49 Ee d9A 39E 23 dike A

Jim

H’-l o,

Wi

=8 ‘e aax(daily worker) B ER3}9ch
FF TFATRE 35A7F mgk, 35-44A1%
45-54 A7, 55—64AI7t, 65A1ZF o] o2 EFIG
t},
4, Xt22AEH
A, MRS olgslel AH B, A

—“’9} 7H°12<4-31‘%1X4 £
o} C AW A, asa
a, FTAEA S, F’-‘?—ﬁ‘EH SR gt
7holAlE A8E AAEHH.

AR, sEd7] 47 Hzet ZAA7G 249 &
AE gotrr] Yol 2ALE IAEAS AHEStA
J0] wE vz E 9 95% AFHTHE T
ZXAE JHPEAL o] &3] Model IoA= 7
AF EALRHE, Yol, T, 2545)F FAIsH
245193, Model ToJAE Model o] F7F8o

2 398 SHREFE, 2TADE FAI,

RE 5AE REZIPS FEa9ch

1. HTCHARIS] QITAREISHS S

ALY £ 2337580l
1£EAE NSl Aoly B4,
BAsi ATTARe] B B 11488
49.15%), 914 11887H(50.85%)0|)oH, HFA
2.2 44 36A4)(SD=10.67)2 et dgiasos
A EE 304 m|wko] 231175(9.89%), 30~39A)7}
591774(25.31%), 40~49A]7} 6891‘:&(29,48%),
50~59A7} 629775(26.94%), 60A] o]Ato] 19597
(83809, SR 253k £ olalrt 316
H(1.35%), =8t £0] 1078‘:‘5(4 61%) =8k
Z£90] 8054™(34.48%), AEY = oJAto| 13911

N

A EA

—~

r8(59.55%) ] 3t /\F*/;\—i*% 1009k m]gto]
13728(5.91%), 1009Fd oA 2009Hd  o|qto]
80547H(36.66%), 2009+ o|AF 3009+ m|Tlo]
73397(31,64%), 3009 oJAF 400%HY w|gto]

37317(16,08%), 4009+ o|Ato] 22517H(9,70%)°]

ek,

ZEAZFE AHEE 3547F mjgko] 16517
(7.07%), 35A17F ©o]AF 45A17F wgto] 12256
(52.50%), 45A17F o|Ak 55A7F m|uko] 6795
(29.11%), 55A17 ©oJAF 65A17F m|dto] 1993
(8.54%), 65A|7F ol4o] 65178(2.79%)° At L&

= dLIT2ATF 955 (4.09%), PAIZEATL
228474(9.77%), AELE2A7} 20136(86,14%) 0]
=8

TE7] 2F Aie 2EHIE Ak SHO
10329 (4.41%), 32 Seth= Sho] 223439
(95.59%) 01Tk, &3] gt ARole -85
ARPE o] 509%(2,18%), 7S AFEA

TEu=E
DR

SH0] 228667(97.82%) 013t (E D
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2L 22X SELI|(AR F, On-cal) 25 B ME 222t -H5k 2E2SATAIE 0|2510{- «
B 1. Sl olAsiEy £4
Variable Overall

AGE

Mean (SD) 44.36 (10.67)
On-call work

No 22343 (95.59%)

Yes 1032 ( 4.41%)
Age group

<30 2311 ( 9.89%)

30-39 5917 (25.31%)

40-49 6891 (29.48%)

50-59 6297 (26.94%)

>=60 1959 ( 8.38%)
Gender

Men 11488 (49.15%)

Women 11887 (50.85%)
Education

Primary 316 ( 1.35%)

Middle 1078 ( 4.61%)

High 8054 (34.48%)

College 13911 (59.55%)
Working hour

<35 1651 ( 7.07%)

35-44 12256 (52.50%)

45-54 6795 (29.11%)

55-64 1993 ( 8.54%)

>=65 651 ( 2.79%)

Form of employ

Temporary employee

2284 ( 9.77%)

Daily worker 955 ( 4.09%)

Regular employee 20136 (86.14%)
Income

<100 1372 ( 5.91%)

100-199 8504 (36.66%)

200-299 7339 (31.64%)

300-399 3731 (16.08%)

>400 2251 ( 9.70%)
Depression

Yes 509 ( 2.18%)

No 22866 (97.82%)

5097
22866

(97 82%)0]8], 27k A3
g Aol slolAlF A
J} n= '6‘]—Eoﬂ /\1 % \:l-e
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ERTHP(0.05). 8] A¢ &
2.38%) A -

B} o14(2837,

2Ape] Hlgo] wdich. AFHe] - 60
(66%, 2.37%)0] 7V & HlFoz g
FEIHTHP0.001), W&FES F
4.21%)9) 7357t St 2

3(22678

2.09%)HEtt T&f7] 2522
(o]

, . 5.38%)°] 13 %2

TS YT 2 VKR SLUL YA SEHAn. 187
Aol HY B 9§ 2R, 429m S22

A A S AYT 22AY W] A Bl 55

Shw EYU6Y, 2T oo A9 FEU] 2TE oA gt 2
T e wg (68, 288 s 24

o] =St HEHAASY 7L 1009Hd o4 200 W, 39T NA o E2 HEE S HFI
Thd mRb 152127, 2.49%) 94 7HY =2 H| Fohar SHAT (F 2)
E8 42 FEsItr SHEststh. SEAIE
B 2. 227 4" G50 ME QIAISIEH E49| A0
Depression
Variable Yes No Overall P
(N=509, 2.18%) (N=22866, 97.82%)
AGE Mean (SD) 46.83 (10.37) 44.30 (10.67) 4436 (10.67). <0.001
On-call work <0.001
No 468 ( 2.09%) 21875 (97.91%) 22343 (95.59%)
Yes 41 ( 3.97%) 991 (96.03%) 1032 (4.41%)
Age group <0.001
<30 30 ( 1.30%) 2281 (98.70%) 2311 (9.89%)
30-39 100 ( 1.69%) 5817 (98.31%) 5917 (25.31%)
40-49 161 ( 2.34%) 6730 (97.66%) 6891 (29.48%)
50-59 152 ( 2.41%) 6145 (97.59%) 6297 (26.94%)
>=60 66 ( 3.37%) 1893 (96.63%) 1959 (8.38%)
Gender 0.034
Men 226 ( 1.97%) 11262 (98.03%) 11488 (49.15%)
Women 283 ( 2.38%) 11604 (97.62%) 11887 (50.85%)
Education level <0.001
Primary 10 ( 3.16%) 306 (96.84%) 316 (1.35%)
Middle 46 ( 4.27%) 1032 (95.73%) 1078 (4.61%)
High 192 ( 2.38%) 7862 (97.62%) 8054 (34.48%)
College 261 ( 1.88%) 13650 (98.12%) 13911 (59.55%)
Working hours/week <0.001
<35 45 ( 2.73%) 1606 (97.27%) 1651 (7.07%)
35-44 223 ( 1.82%) 12033 (98.18%) 12256 (52.50%)
45-54 156 ( 2.30%) 6639 (97.70%) 6795 (29.11%)
55-64 49 ( 2.46%) 1944 (97.54%) 1993 (8.54%)
>=65 35 ( 5.38%) 616 (94.62%) 651 (2.79%)
Form of employ <0.001
Temporary employee 55 ( 2.41%) 2229 (97.59%) 2284 (9.77%)
Daily worker 41 ( 4.29%) 914 (95.71%) 955 (4.09%)
Regular employee 413 ( 2.05%) 19723 (97.95%) 20136 (86.14%)
Income/month(10,000won) 0.002
<100 34 ( 2.48%) 1338 (97.52%) 1372 (5.91%)
100-199 212 ( 2.49%) 8292 (97.51%) 8504 (36.66%)
200-299 133 ( 1.81%) 7206 (98.19%) 7339 (31.64%)
300-399 63 ( 1.69%) 3668 (98.31%) 3731 (16.08%)
>400 63 ( 2.80%) 2188 (97.20%) 2251 (9.70%)
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=4 22X SE0H7 |22 22, On-cal) &

3. ZEUY| 2F o{Fol wWE QIFALE[EE Sdo|
10|

AR 5 TEY7] 2FRE sk dR e

103174, 41%), 3HA] Y= thAIR= 223437H(95,59%)
olglon], SEur] 25 vwd] BE 29l ¥ Kol
AolAg AHoE BAsE 1 2% 9@,
BESES AR BE PRl EET]
st I§3 sh g g0l el Aol Ho|

ACR UERFTHP0.05). AJEe] ¢, oA

1

fu.

a=
%TE

1

(4459, 3.74%)ETh 4587, 5.11%)0A T&
7] 27E st WIS Hleol w3 &5

E 3. 23| 25 oR0 ME QAPASeY S49| At0|

22 o e 2L M5 ZESETAIE 0|Es10]- <
S20) A% 40099 o]H(120
3005+ oA} 4009k mwH180%,
T2ty 28 Z2EAEY Hjgo] § £ Aoz
ettt 22AZE] H95547F oA 65417F mlgt
(106™, 5.32%)T} 45A17F o]} 547k n|uk(3547%,
5.21%)012k g@et a8 TEy| 25 224
£9] Hjgo] &2 AL AT 5 YUk %f%lElH
B¢ Y8I=AHG6, 5 86%)01]*1 SEY7] 2

Z2AEY vjgo] ¥tk &7 AY o Fe

Y, 5.33%) 1®%
4.82%) TFoA

o%n_ AR P IF(9917, 4.33%) =Tt
©9710 7:1@0} T Stst 28419, 8.06%)
oA p:gtﬂﬂ SEAES] vl 9T} (& 3)

On-call work
Variable No Yes Overall P
(n=22343, 95.58%) (n=1032, 4.41%)
AGE Mean (SD) 44.36 (10.66) 44.22 (10.80) 44.36 (10.67) 0.686
Age group 0.954
<30 2208 (95.54%) 103 ( 4.46%) 2311 (9.89%)
30-39 5648 (95.45%) 269 ( 4.55%) 5917 (25.31%)
40-49 6584 (95.54%) 307 ( 4.46%) 6891 (29.48%)
50-59 6029 (95.74%) 268 ( 4.26%) 6297 (26.94%)
>=60 1874 (95.66%) 5 ( 4.34%) 1959 (8.38%)
Gender <0.001
Men 10901 (94.89%) 587 ( 5.11%) 11488 (49.15%)
Women 11442 (96.26%) 445 ( 3.74%) 11887 (50.85%)
Education level 0.826
Primary 305 (96.52%) 1 ( 3.48%) 316 (1.35%)
Middle 1028 (95.36%) 0 ( 4.64%) 1078 (4.61%)
High 7703 (95.64%) 351 ( 4.36%) 8054 (34.48%)
College 13291 (95.54%) 620 ( 4.46%) 13911 (59.55%)
Working hours/week <0.001
<35 1569 (95.03%) 2 ( 4.97%) 1651 (7.07%)
35-44 11803 (96.30%) 453 ( 3.70%) 12256 (52.50%)
45-54 6441 (94.79%) 354 ( 5.21%) 6795 (29.11%)
55-64 1887 (94.68%) 106 ( 5.32%) 1993 (8.54%)
>=65 618 (94.93%) 3 ( 5.07%) 651 (2.79%)
Form of employ 0.018
Temporary employee 2201 (96.37%) 83 ( 3.63%) 2284 (9.77%)
Daily worker 899 (94.14%) 56 ( 5.86%) 955 (4.09%)
Regular employee 19243 (95.57%) 893 ( 4.43%) 20136 (86.14%)
Income/month(10,000won) 0.044
<100 1323 (96.43%) 49 ( 3.57%) 1372 (5.91%)
100-199 8152 (95.86%) 352 ( 4.14%) 8504 (36.66%)
200-299 7010 (95.52%) 329 ( 4.48%) 7339 (31.64%)
300-399 3551 (95.18%) 180 ( 4.82%) 3731 (16.08%)
>400 2131 (94.67%) 120 ( 5.33%) 2251 (9.70%)
Depression <0.001
Yes 468 (91.94%) 1 ( 8.06%) 509 (2.18%)
No 21875 (95.67%) 991 ( 4.33%) 22866 (97.82%)
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4. 2EUP| 27 o7 IE 2

TEY7] 2F o Rel 27 WS olst
7] f1sf ZA2E 3HARAS AT Model I
qAE WLEEY BA §lo] BA89aL, Model I
Ae A0E E4(E, Uel, 38, 25592
At BEAsHTt Model MollAl= Model Tof &
A EAEFAZL, LEFHE F71= FAISH
A, 1 23, 3Ed7] 25E sk A9l
£ A g AfET 278 o =4 Bdd=
A& e 4= Ak

2o i HuddEE 3EY7] 2FE A

ol

%ol &

1.93(95% CI 1,40-2.68)°]1CHModel 1).
AEFE MAA BG4S BAE Tz ®ig
Ed7] 255 dhe A9 HuYAEE 1.96(95%
CI 1,42-2.72)0]3tHModel ), 3712 X Jd EZL
BHAS A} v 2P TS 1.85(95% CI 1.33-2.58)
2 YeRtthModel ), Model 9] T-§FEHE AT
By ARz vaYgdz== 099 (95% CI
0.73-1.34), Ugz2A}o] v|RYIA=L 1.77(95%
Cl 1.16-2.7) 2, T-LFE7} oFYAALE © 9710
H A EE Wolxs AR Yekith Model I

o FRAZIAE
ot lEsE=t F7kse,

TEARI] F7kRtel| wht &

65417} ol439]

oL X N 5= o= FLu X
Wi A HE 22 2RSS AR ogge 9 3605% o 1.42-3.99)0190h (& 4
B 4. SE7| 28 650 2 227
. OR (95% Cl)
Variable model 1 model 2 model 3
On—call work No 1 (reference) 1 (reference) 1 (reference)
Yes 1.93 (1.40-2.68) 1 96 (1.42-2.72) 1 85 (1.33-2.58)
Gender Men 1 (reference) 1 (reference)
Women 1.14 (0.93-1.41) 1.26 (1.02-1.55)
Age <30 1 (reference) 1 (reference)
30-39 40 (0.92-2.12) 1.40 (0.93-2.12)
40-49 75 (1.18-2.62) 1.77 (1.18-2.64)
50-59 67 (1.11-2.52) 1.64 (1.09-2.47)
>=60 .04 (1.28-3.26) 1.96 (1.22-3.14)
Education level Primary 1 (reference) 1 (reference)
Middle 1.51 (0.73-3.12) 1.47 (0.71-3.05)
High 0.93 (0.46-1.86) 0.98 (0.49-1.98)
College 0.79 (0.39-1.62) 0.95 (0.46-1.95)
Income/month >100 1 (reference) 1 (reference)
(10,000won) 100-199 .14 (0.78-1.65) 1.25 (0.81-1.94)
200-299 .94 (0.63-1.42) 1.05 (0.65-1.70)
300-399 .88 (0.56-1.41) 1.04 (0.61-1.77)
>400 46 (0.91-2.34) 1.75 (1.02-3.01)
Form of employ Temporary employee 1 (reference)
Daily worker 77 (1.16-2.71)
Regular employee .99 (0.73-1.34)
Working hours >35 1 (reference)
/week 35-44 80 (0.54-1.18)
45-54 101 (0.67-1.51)
55-64 1.08 (0.68-1.73)
>=65 2.36 (1.42-3.93)
Model |: Crude
Model Il : Model | +Individual characteristics
Model 1l : Model Il + Occupational characteristics
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£ WA= 10329 (4.41%) EEA s didA =
40869H(10.45%) 3SIA U= A= 18257H
(78.10%)015em, T2T7] BEo] wWE 8 9
ol FholAlg ARLRE BAs. 1 dah 4
FUHE AL BE FEAAN sEY7] IF =
of wet Feolg Aolg Hole AoR YEhyTh
(P€0.05). AdHe] ¢ AR FAoA &7
oRE g 2ol 4 (5879, 5.11%), EEA(2555
9, 22.24%) 8k gt 1Y) vlgo] § ¥A U
gttt BSeEe A9, &) 258 @ 2ol
4 3] gtk gt 1Yol Hjgo] Feam EA(50
9, 4.64%)°14 o %I, TEA ok g3t 2
49 HE2 AEY YU o]4H2560, 18.40%)0l
A YT A54EY B¢ EW] 2FE &
ool 4= 3] ki gt 1Y) g2 4007 o]
31207, 5.33%)NA o =%, EEA ot o
gk Q1] Hj&L 300%HY oA 4007HY wRk(510
g, 22.66%)14 © =A YERdT

TEATLY] AL 3EUY] 2FE & 2ol 5 3
FHohar g3t U9 o] 55417 o4 65417 bl
THe] 15(106%, 5.32%) 0014 o =Sk, EEA &
o ek Q1Y) HlE-2 45417k o] 55417t |k
o] 1513199, 19.41%)4 o #A Uepgth 1
SYHY A 32Uy IRE & o = 3 &
b ek Qo] Hjgo] YLTEAN56T, 5.86%)
oM EA vebga, =84 oty @3t Qg b
&2 ST EANBETIY, 17.73%) A =8t} &
A AE AR AL, 1S FEHA g2 2ol
Hg] 7S A FollA &) 2FE ¢
gof 4 3](41, 8.06%), EEA(115, 22.59%)%
o SEE /199 Hlgo] o &Y (& 5

6. TR 2EUD| 27 B0 WE F2Z

32T7) 28 s $970 BANS ot

2 -HISR Z2EAZALE 0[E35101- «

giid

e

7] 8 =X 28 3HEAS ARSI Model I
oM 7HAA EAAREE, vel, 3, 2559)s
EA5te] BASEHL, Model Io]A= Model I 9]
F7H R A EAQFAMS A9, LE&FH, &
FAIZDZ SAIsH,

a1 A%, 3EY7] 2579 Nt 228 2
A& o A A¥ske As T = U o

F2 NNA B4, 4 =
I 37F . ZEd7] 25 @ 29
3 st 7o) HZYFE=EModel 1914 2.10(95%
CI 1.,51-2.92), TEA sh= oA 1.47(95% CI
1.19-1.82)2 Ut Model oA 190 4
slgtn gt FolA 2.17(95% CI 1.56-3.03), E&
Ak g3t FoA1.58(95% CI 1.28-1.97)F e}
WAL Model MOlM = 18] & 3ol &gt oA
2.05(95% CI 1,46—2.86), EEA 2 @3t FojlA
1.57(95% CI 1.26-1.95), 2 ERGT} (Table6)
TEY7] o5 W=S 49 HAE Hrt e
atA metstaal Alsxt ZR|FRA AEAY o
=9 A9 E7 & At ste 4@Del 7
et AL FRYU7 ¢ 22 ARoA TE2H7)
TRe Aol AL ZFQ AE|A FARY, #
o AR e Qe At 2AAE 3
45 AASY, 1 An B3 3Ed7] 2F
9] HIwT #2558 242 o =4 A= A
< SIS AsiT olHE A Ae1H EA,
AAY EAS AR Tz #3pt gl 33
7] 255 199 4 3 g g3t 29 vaHl=
Model I 9|4 2.428}(95% CI 1,63-3.59), E&A 2t
a1 gt Fo HuYgdz: 1.33(95% CI
1,02-1.742 Yeldth Model ToAE 180 4
sleka ek ZoA] 2.49(95% CI 1.67-3.70), T&
Al Tt Fof|411.43(95% CI 1,09-1,87)2 UEt
%1 Model MM 129 4= 3=t got ol A
2.13(95% CI 1,42-3.20), TEAE T ©at 2Lof|A]
1.36(95% CI 1,03-1,79)2 UeRTh (Table 7)
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None Rarely Several times
Variable (n=18257, 78.10%) | (n =4086, 17.48%) a month Overall P
(n=1032, 4.41%)

AGE Mean (SD) 44.44 (10.71) 44.00 (10.45) 4422 (10.80): 44.36 (10.67). 0.055
Age group 0.069
<30 1808 (78.23%) 400 (17.31%) 103 ( 4.46%) 2311 (9.89%)

30-39 4568 (77.20%) 1080 (18.25%) 269 ( 4.55%): 5917 (25.31%)

40-49 5371 (77.94%) 1213 (17.60%) 307 ( 4.46%): 6891 (29.48%)

50-59 4923 (78.18%) 1106 (17.56%) 268 ( 4.26%). 6297 (26.94%)
>=60 1587 (81.01%) 287 (14.65%) 5 (4.34%) 1959 (8.38%)
Gender <0.001
Men 8346 (72.65%) 2555 (22.24%) 587 ( 5.11%): 11488 (49.15%)

Women 9911 (83.38%) 1531 (12.88%) 445 ( 3.74%). 11887 (50.85%)
Education level <0.001
Primary 275 (87.03%) 0 ( 9.49%) 11 ( 3.48%) 316 (1.35%)
Middle 890 (82.56%) 138 (12.80%) 50 ( 4.64%) 1078 (4.61%)
High 6347 (78.81%) 1356 (16.84%) 351 ( 4.36%) 8054 (34.48%)
College 10731 (77.14%) 2560 (18.40%) 620 ( 4.46%): 13911 (59.55%)
Working hours/week <0.001
<35 1365 (82.68%) 204 (12.36%) 2 (4.97%) 1651 (7.07%)
35-44 9739 (79.46%) 2064 (16.84%) 453 ( 3.70%). 12256 (52.50%)
45-54 5122 (75.38%) 1319 (19.41%) 354 ( 521%) 6795 (29.11%)
55-64 1511 (75.82%) 376 (18.87%) 106 ( 5.32%) 1993 (8.54%)
>=65 497 (76.34%) 121 (18.59%) 3 ( 5.07%) 651 (2.79%)
Form of employ 0.001
Termporary employee 1853 (81.13%) 348 (15.24%) 83 ( 3.63%). 2284 (9.77%)
Daily worker 732 (76.65%) 167 (17.49%) 56 ( 5.86%) 955 (4.09%)

Regular employee 15672 (77.83%) 3571 (17.73%) 893 ( 4.43%) 20136 (86.14%)
Income/month (10,000 won) <0.001
<100 1159 (84.48%) 164 (11.95%) 9 ( 357%) 1372 (6.91%)

100-199 6994 (82.24%) 1158 (13.62%) 352 ( 4.14%): 8504 (36.66%)

200-299 5635 (76.78%) 1375 (18.74%) 329 ( 4.48%) 7339 (31.64%)

300-399 2703 (72.45%) 848 (22.73%) 180 ( 4.82%): 3731 (16.08%)

>400 1621 (72.01%) 510 (22.66%) 120 ( 5.33%). 2251 (9.70%)
Depression <0.001

Yes 353 (69.35%) 115 (22.59%) 1 ( 8.06%) 509 (2.18%)

No 17904 (78.30%) 3971 (17.37%) 991 ( 4.33%) 22866 (97.82%)
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. OR (95% CI)
Variable
model | model I model Il
On-call work none 1 (reference) 1 (reference) 1 (reference)
Rarely 1.47 (1.19-1.82) 1.58 (1.28-1.97) 1.57 (1.26-1.95)
Several times a month 210 (1.51-2.92)) 217 (1.56-3.03)) 2.05 (1.46-2.86)
Gender Men 1 (reference) 1 (reference)
Women 1.19 (0.97-1.46) 1.31 (1.06-1.61)
Age >30 1 (reference) 1 (reference)
30-39 1.41 (0.93-2.13) 1.41 (0.93-2.13)
40-49 1.77 (1.18-2.64) 1.78 (1.19-2.65)
50-59 1.68 (1.11-2.53) 1.64 (1.09-2.48)
>=60 2.06 (1.29-3.30) 1.97 (1.23-3.16)
Education level Primary 1 (reference) 1 (reference)
Middle 1.48 (0.72-3.07) 1.46 (0.70-3.02)
High 0.90 (0.45-1.81) 0.96 (0.48-1.93)
College 0.78 (0.38-1.58):  0.92 (0.45-1.90)
Income/month >100 1 (reference) 1 (reference)
(eye20 ey 100-199 1.14 (078-165)  1.26 (0.81-1.94)
200-299 0.93 (0.62-1.40) 1.04 (0.65-1.68)
300-399 0.86 (0.54-1.37) 1.02 (0.60-1.73)
>400 1.42 (0.88-2.28) 1.71 (1.00-2.94)
Form of employ Temporary employee 1 (reference)
Daily worker 1.77 (1.16-2.71)
Regular employee 0.99 (0.73-1.35)
Working hours >35 1 (reference)
/week 35-44 0.79 (0.54-1.18)
45-54 0.99 (0.66-1.48)
55-64 1.07 (0.67-1.70)
>=65 2.35 (1.41-3.90)
Model |: Crude

>
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OR (95% ClI)

Variable

model 1 model 2 model 3

On-call work none 1 (reference) 1 (reference) 1 (reference)
rarely 1.33 (1.02-1.74) 1.43 (1.09-1.87) 1.36 (1.03-1.79)
several times a month 242 (1.63-359) 249 (1.67-370)  2.13 (1.42-3.20)
Gender Men 1 (reference) 1 (reference)
Women 1.05 (0.82-1.36) 1.27 (0.98-1.64)
>30 1 (reference) 1 (reference)
Age 30-39 .99 (0.61-1.62) 0.97 (0.59-1.59)
40-49 1.47 (0.92-2.36) 1.42 (0.89-2.28)
50-59 1.21 (0.74-1.98) 1.12 (0.68-1.84)
>=60 1.45 (0.82-2.56) 1.34 (0.76-2.36)
Education Primary 1 (reference) 1 (reference)
Middle 1.83 (0.76-4.42) 1.70 (0.70-4.14)
High 0.97 (0.41-2.29) 1.04 (0.44-2.48)
College 0.82 (0.34-1.97) 1.07 (0.44-2.60)
Income/month >100 1 (reference) 1 (reference)
(e 100-199 1.16 (0.70-194) 151 (0.83-2.72)
200-299 0.93 (0.54-1.60) 1.25 (0.66-2.36)
300-399 0.73 (0.40-1.33) 1.06 (0.53-2.12)
>400 1.35 (0.73-2.47) 2.06 (1.03-4.15)
Form of employ Temporary employee 1 (reference)
Daily worker 2.19 (1.29-3.70)
Regular employee 1.07 (0.70-1.65)
Working hours >35 1 (reference)
eels 35-44 0.55 (0.34-0.89)
45-54 0.91 (0.56-1.48)
55-64 1.19 (0.67-2.11)
>=65 2.62 (1.41-4.87)
Model |: Crude
Model 1l : Model | +Individual characteristics
Model 1Il : Model 1l +Occupational characteristics
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E 1. General characteristics of the study populations

Variable | N | %
Presenteeism
Yes 4,651 19%
No 19,552 81%
Flexitime
none 18,870 78%
Selectable 4817 20%
self-determining 516 2%
Rest
can not 7,707 32%
as | wish 16,496 68%
Commute_time
Fixed 22,860 94%
Non-fixed 1,343 6%
Working_hours(/week)
>52 3,458 14%
<=52 20,745 86%
Working_period(year)
<10 19,947 82%
10-19 3,164 13%
20-29 913 4%
>=30 179 1%
AGE
Mean (SD) 469 (13.59)
Age group
<40 7,807 32%
40-49 6,157 25%
50-59 5,842 24%
>=60 4,397 18%
Gender
Men 11,444 47%
Women 12,759 53%
Income(10,000won)
<100 3,222 13%
100-199 9,250 38%
200-299 6,603 27%
300-399 3,215 13%
>400 1,913 8%
Education
<=High schoal 11,841 49%
College 4 455 18%
University 394 2%
>=Graduate o
school 7513 31%
Health_risk
Yes 1,199 5%
No 23,004 95%
Total 24,203 100%

2. 2t 0]l [E Presenteeism?| 2

Zb Hgof| wE ZAEEY EEXE SRl
Al x2-test@t t-test—5 A|WstATh. AT 2
FAZ Bste] ZYAEES 4 A H|
o] TRAEE 23 & gle AT 19.32%
AaZog ZEA7RE AT

19.24%, Z‘j?ﬂ‘_i HoJo| 2E
£ A2 153128 20l EAAT
FE3HA] °}°‘E} Fagh FAFE et HHst Wt
°J§ o FAS HE 4 ol JAgelA zZAES

< AL AR HIE2 25.11%, 18X @2 o
01]*1 16.46%2 FAACE [Fo3F ZolE Hh
FAT SET A4 #HAste] SEE AlZo] 1L
48 FdoA ZHAEHES Fe AREY vE2
19.28%, 1ZA] 9k HThe 181792 Xjo|2 BY
Ak FAHORE oA gkttt FF TEAZ
52A17F 2T Mool ZAEES 72 HE&2
24.96%, 52A17F Bkl oA 18.26%= B
Hog {ogt zolg HYrh, ZAEES FH2
Aol AL 47 642 ZAEFo] §le J
o] Hat AR 46,74} FARCE {3t X
ol& EHyth 9 dHE ZAEEE F2 Ad
o 40N ulFlol A 17.39%, A40~49A] 19.46%,
50~59A] 21.17%, 604 o|Ao|A 19 51%2 EAH
o7 Folgt zolg yeitt, o] wEh ZajA

2 72 A9y g2 34 17.61%, 94
20,6622 FAHORE {3t Apolg HYth &5
2 ZHAEEE 72 J9Y =& 1009
olgkof| Al 13.84%, 100~199%HY 20.50%, 200~299
Tkl 19.60%, 300~399%H¢ 19.66%, 4007+ X3}
20.02%% FAHORE {3t i}Ol% Bk &%
7|1Zba e TeAEES A2 AR HE
< FARSE FY5HA] ‘ZM UPXI”“’E AR
A7t Ve ddolA ZA Hlg-2
42.20%, AFEAF Q= Ao 18.02%2 £
ARCE {3t 2olE HATHE 2).

o
>
r‘i
o
>

o]-m a1
ok
b
pacs

> 86 <



Solst

—

E 2. General characteristics of the study populations

TREEY} A= =Ae| Z2|HEIS0 0IXl=

o5k

o

| M5k 22EATAIS

Sol-- «

Variable presenteeism | Non.presenteeism Overall p.value
flexitime none 3645 (19.32%) 15225 (80.68%) 18870 (100.00%) 0.074
(Row %) Selectable 927 (19.24%) 3890 (80.76%) 4817 (100.00%)  Chi-square
self-determining 79 (15.31%) 437 (84.69%) 516 (100.00%)
Rest can not 1935 (25.11%) 5772 (74.89%): 7707 (100.00%) <0.001
(Row %) as | wish 2716 (16.46%) 13780 (83.54%): 16496 (100.00%) Chi-square
t?rgg‘m“te Fixed 4407 (19.28%) 18453 (80.72%) 22860 (100.00%) 0.333
(Row %) Non-fixed 244 (18.17%) 1099 (81.83%): 1343 (100.00%)  Chi-square
o ek >52 863 (24.96%) 2595 (75.04%) 3458 (100.00%) <0.001
(Row %) <=52. 3788 (18.26%) 16957 (81.74%): 20745 (100.00%):  Chi-square
\é\g?{gjjr‘(ear) <10 3806 (19.08%) 16141 (80.92%) 19947 (100.00%) 0.673
(Row %) 10-19 633 (20.01%) 2531 (79.99%). 3164 (100.00%) Chi-square
20-29 177 (19.39%) 736 (80.61%) 913 (100.00%)
>=30 35 (19.55%) 144 (80.45%) 179 (100.00%)
AGE 47.60 (12.74) 46.73 (13.78) 46.90 (13.59) <0.001
Mean (SD) t-test
Age group <40 1358 (17.39%) 6449 (82.61%). 7807 (100.00%) <0.001
(Row %) 40-49 1198 (19.46%) 4959 (80.54%): 6157 (100.00%):  Chi-square
50-59 1237 (21.17%) 4605 (78.83%): 5842 (100.00%)
>=60 858 (19.51%) 3539 (80.49%): 4397 (100.00%)
Gender Men 2015 (17.61%) 9429 (82.39%): 11444 (100.00%) <0.001
(Row %) Women 2636 (20.66%) 10123 (79.34%): 12759 (100.00%):  Chi-square
I(?S?Orggwon) <100 446 (13.84%) 2776 (86.16%). 3222 (100.00%) <0.001
(Row %) 100-199 1896 (20.50%) 7354 (79.50%): 9250 (100.00%) Chi-square
200-299 1294 (19.60%) 5309 (80.40%): 6603 (100.00%)
300-399 632 (19.66%) 2583 (80.34%). 3215 (100.00%)
>400 383 (20.02%) 1530 (79.98%) 1913 (100.00%)
Education <=High school 2347 (19.82%) 9494 (80.18%): 11841 (100.00%) 0.08
(Row %) College 822 (18.45%) 3633 (81.55%): 4455 (100.00%) Chi-square
University 1400 (18.63%) 6113 (81.37%) 7513 (100.00%)
Graduate school 82 (20.81%) 312 (79.19%) 394 (100.00%)
Health_risk Yes 506 (42.20%) 693 (57.80%) 1199 (100.00%) <0.001
(Row %) No 4145 (18.02%) 18859 (81.98%) 23004 (100.00%) Chi-square
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Odds ratio for presenteeism by logistic analysis

FES ZAEEY BASE H7)
93} logistic regression analysisE A|33}ict,
Model 19| ZF EJHSE9 crude ORI A
}\]6}5{";\_1_ Model 20)A1%= 2 oA AT 44
o ZFFHES EAHTE Yol A= FAsAH.
Model 39)|A= Model 29 71822 EIA &
ARoZ fFofgt Aolg YEUE HaES o
EA|3}3L, Model 494 Model 3<>1]A1 2
OR#t= YEH= RestHE A|9JstaL
ASAHE 9)

B4 fo% 2EARL TERY BAS 8
kS w), Model 194 3t crude ORZFS FA
s < FT(none) ¥ TFARS
AXoz A 7153 HAh(self—determining) oAl
Tt 0, 76(0 59-0.96) 02 {oatA ZAsiith 1
ZU Model 29} Model 304 T2 H4-ES FA
T SAA 940l

+4e Al

A
zsxg@

}A} self—determining ®H4~

E 3. Odds ratio for presenteeism by logistic analysis

HAH O™, Rest B

S A5t EA3 Model 4

o4 ThA] ORgle] 0.73(0,56-0.95)7F Slol $A4
o2 folsh i AL ¥ 4 ol

F WS AT 74 39 szl

AE B W, Wk €42 b 4= AT

A (can not) HH] W7} ¥
9= Ath(as I wish)Q] Model 101]/\‘] 3t crude

OR%E

39tk Model
0.60(0,56—0.64),

22} Model

9§ A -

0.59(0,55-0,63) 0.2 ujj-$>-
39] OR{IO]
0.59(0,55-0.63)2 HE W2

>u1

T

SL RS

7L7L

AR AeelME e oAl Hadke e

HolZ=3,

Al HAZ fd 282 Al
H¥S w, SHZ Aol 2= e &

A

ool Bjsf FHo A 2
T3t Crude ORZES 0.93(0.80-1.07) 2.2 743171

stgot A

73}

It

e

lo

ol X

i

ko] Model 1904

Folge gloleh EF Model 2

2} Model 3, Model 49X = BAZHOZ §-9]5}%
¥ AaE Yepfigl

Model 1 Model 2 model 3 model 4
Variables

OR | 95%Cl | OR | 95%C| | OR | 95%Cl | OR | 95%Cl

Flexitime None: 1.00 1.00 1.00 1.00
Selectable 1.00 092-1.08 106 097-1.16 105 096-1.15 099 0.90-1.08
Self-determining 0.76 = 0.59-0.96 0.84 064-1.08 081 062-1.05 073 056-0.95

Rest Can not: 1.00 1.00 1.00
As | wish 059  055-0.63 0.60 0.56-0.64 059 0.55-0.63

C"t’i"r{]“:te Fixed 1.00 1.00 1.00 1.00
Non-fixed 093 0.80-1.07 1.00 085-1.17 100 084-1.17 097 0.82-1.15

hooring >52 1.00 1.00 1.00 1.00
<52 067 062-073 070 064-076 073 067-080 070 0.64-0.77

Model 1 is Crude odds ratio / Model 2 was of Flexitime, Rest, Commute time, Working—hours / Model 3

was further adjusted for the basic covariates in Table1l in the Model 1.

for the basic covariates in Table1 in the Model 1 except Rest.
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TS DFEP A=A Z2HEIZ0N DIXlE S MRt Z2EETAE Sl «

nAEe s g FERARN ZAEE A
g nore W, 3 2EACe] 5247 23
Foll vl 52417k olaHel ko] Model 1914 -3t
Crude ORZFE 0.67(0.62-0,73)02 ZFAZHO=Z
TS A5y ESE Model 29} Model 3,
Model 49142 ORZtol ZHz; 0.70(0.64-0.76),
0.73(0,67-0.80), 0.70(0.64-0.7)2 JFAZHOo=Z
SH9IA 27 SIATHIES).

Odds ratio for presenteeism by logistic analysis
by gender

Ao wet fA% ZFFEet ZAE ST
A Zol7F l=Al E7l 98l Fskste] ORg=
AxksIETE ZF Model 59 A4 W= ¥ 33 7+
ket

:{o
rﬁi'
o
5

|

A FAFES Y ZEATY A ST
o BT 39| A} FUHA FALE %946
ORZHE YEiieh Z22v fadt 274 7

B0l & 33 th=2A HA Model9 OR%};O] =

L

ok

AZOZ frofgt g HolA| otk EIF AAA
EE A o Hoh ofdoant EARS o ATt
ZRA7E] gt crude ORZEO] 0.65(0,46—0,88) 2
Ei WA ves A S5kt
PHoR FHT 2EZ ALY B¢ TR
TSR = GUARE, AJEo wE 2320 Y=
2oz Ht AAoMs FEZ Aol 1A H
U= AT diH] 2= A 2 HE crude
ORZrol 0.74(0.60-0.89)2 FAZOZ {251
ZH45tHTh Model 29} Model 39JA= A7 &
oL AL, ORgrol ZZF 0.82(0.66-1.02),
0.82(0,65-1,02)%t}, Model 4°JA%=  ORglo]
0.79(0.63-0.99)2 TA] SAHCRZ F23HA Hot
Ae Ae & szi&u ol #39 A¥FIL T
sttt SET AZo] 1 Eo
U= A o gﬂ& Al%‘Ol 1A= A
HetollAl 7k Model'¥ ORFo| 1.24(1.00-1.52),
1,29(1,01-1,64), 1,29(1,00-1,65), 1,27(0,99-1,62)
Z zoHleE A2 & 4 AT FAFC=
FosHAl=

AUTHE 4, & 5),

H 4. Odds ratio for presenteeism by logistic analysis by Gender(Model 1&Model 2)

model 1 model 2
Variables Men Women Men Women
OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl
Flexitime None 1.00 1.00 1.00 1.00
Selectable 1.05 093-1.19 0.94 034-1.04 1.04 090-1.19 1.05 0H-1.18
dae%ﬂg 091 0613 065 046088 083 05129 079  0%-1.10
Rest Can not 1.00 1.00 1.00 1.00
As | wish 0.61 055067 0.58 054064 0.62 0.56-0.68 0.60 055065
Cﬁme Fixed 1.00 1.00 1.00 1.00
Non—fixed 1.24 1.00-1.52 0.74 060-0.89 1.29 1.01-1.64 0.82 066-1.02
Working
hours >52 1.00 1.00 1.00 1.00
(/week)
<52 0.67 059-0.75 0.62 055071 0.70 062-0.79 0.65 058074

Model 1 is Crude odds ratio / Model 2 was of Flexitime, Rest, Commute time, Working—hours
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H 5. Odds ratio for presenteeism by logistic analysis by Gender(Model 3&Model 4)

model 3 model 4
Variables Men Women Men Women
OR 95%Cl OR 95%Cl OR 95%Cl OR 95%ClI
Flexitime None 1.00 1.00 1.00 1.00
Selectable 1.04 089-1.19 1.05 0H-1.19 0.98 085-1.13 0.99 0.88-1.11
dae%ﬂg 088 058120 077 054108 079 05-116 070  049-098
Rest Can not:  1.00 1.00
As | wish.  0.60 04066 0.59 0A4-064
Cormte Fixed 1.00 1.00 1.00 1.00
Non-fixed 1.29 1.00-1.65 0.82 065-1.2 1.27 099162 0.79 063-09
Working
hours >52 1.00 1.00 1.00 1.00
(/week)
<52 074 066034 0.73 04083 . 0.72 064-081 0.69 061-0.79

Model 3 was further adjusted for the basic covariates in Tablel in the Model 1. / Model 4 was further
adjusted for the basic covariates in Table1 in the Model 1 except Rest.

of 4712 PSS AAsI=T, Fag 25A
ZHFlexitime), "HAT FAFH(Rest), HAT
Z52  AZ(Commute time), ‘FgF LEAZE

(Working hours)’©]t},
4712 g 5 ZEAE S 7P 2
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woh Wb 9 of A4S HE ‘3}\
Wk 948 o $4e HE %%
AEFo] AR vl FYstA A L}”‘:}
o|H 9] AFolA HHAIZtel 1089 52 Al
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al, 2017), A% 9 1—%—5 B3 A7EA Z2 a9
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2t 29E B R w2

BAE & 9 B Fle] wasiy »

:m:
bl m
I

]j\l
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FoMe RN 240] 7MsekA] g2 AT o

H Aoz 24 7t gl $AFCE &
Slapl SolHo, ofe) WS WASA fela
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So4e UgnhA 99kt o 2015 BAuA-
Working Time SurveyS 83t ZFAIZFS §49
S 2 % 9t AU Fua AR 7
d =8the oldY A7 Z3KBrauner et al,
2019)¢= thE WS YERdth 2015 BAuA-
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paid workerE thAo =2 BASIG oL}, ]9 o)
ARk A3t yehd olf= ZAlE S 9=
DAL Eoln g 24 g8 Aolst A
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The Correlation between Working Conditions and
Environment of Korean Elementary Workers and Their
Mental Wellbeing: The Fifth Korean Working Conditions

Survey

MIN JAE KIM
EWHA WOMANS UNIVERSITY Environmental Science & Engineering

Abstract : In line with the current movement to achieve better working conditions for elementary
workers, this research aims to evaluate the correlation between working conditions and environment of
Korean elementary workers and their mental wellbeing using the fifth Korean Working Conditions Survey
and to propose a policy that can effectively tackle the issues the workers are currently facing, As a
result, it has been concluded that there is a moderate positive correlation between the working
conditions and the workers’ mental wellbeing, and as such the government needs to play an active role
by extending the scope of the workplace anti—bullying law and by considering the designation of the
minimum treatment measures to support the victims to gain back their mental wellbeing and health, It
is believed that this study can provide the evidence on the relationship between the working conditions

and mental health of Korean elementary workers, as thus can add value to the future policy making,

Keywords : KWCS, elementary occupation, occupational safety and health, working condition and

environment, correlation analysis
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| . Introduction

In the modern society, an act of working
consists a big part of human life, In the

micro—perspective, as more workers are
spending good enough time in workplaces that
can either positively or negatively impact their
physical and mental health, ensuring decent

working conditions and environment for

workers has never been more important,
Moreover, in the larger macro—perspective, a
decency in working conditions and environment
for individual workers is important from
governmental level in that it is directly linked
to the industrial relations between employees
and employers, which is the essential
component to the integrity of national fiscal
and non—fiscal governance, More specifically,
good, satisfactory working conditions and
environment can not only improve worker's
working efficiency and productivity as thus
ultimately benefit the employers in return, but
support workers' basic human

also rights

which is a founding stone for a mature

society, On the contrary, poor  and

unsatisfactory working conditions, which can

be represented by inadequate unsafe

environment, unreasonable working hours,

unequal pay, vulnerability to unemployment,
or discrimination based on various social and
physical status can result in deleterious impact
on workers' physical and mental health, which
will eventually negatively impact the employers
and the entire society by ruining the basis of
national economy—healthy workers and good
between

relationships employers and

employees, In this sense, Korea Occupational

Safety and Health Agency and the Ministry of
Employment and Labor have set a holistic goal
workers'  labor

of  universally improving

conditions, Taking one step further from
assuring workers' physical safety, the recent
trend of assessing employment and work
quality and securing workers' mental health
and wellbeing is consisting a big part of the
current workers welfare movement,

As thus, in this particular research, the

author aims to evaluate the correlation
between working conditions and environment
of Korean elementary workers and their mental
wellbeing using the fifth Korean Working
Conditions Survey (KWCS) and to suggest a
relevant policy proposal that can tackle some
of the issues Korean elementary workers are
currently facing, Out of total 11 job categories
delineated in KWCS—-KQO04, elementary workers
were chosen to be the study subject as they
belong to the lower segment group within the
labor market in terms of f the average salary,
as thus are considered to be more prone to
poor working conditions and environment, The
significance of this particular study is that
even though there are abundant literatures on
the correlation between working conditions and
workers' mental and physical health, yet there
is a serious lack of study which focuses on the
elementary worker, As thus, it is believed that
the result of this study can successfully
suggest readers with a better insight in terms
of the status quo of the elementary workers

and the way forward for a better future,
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II. Materials and Methods
1. Research Material

KWCS is conducted every 3 years by the
Korea Occupational Safety and Health Agency
(KOSHA) benchmarking the European Working
Conditions Survey (EWCS) while considering
cultural—specific elements under the purpose
of collecting the baseline data for industrial
disaster prevention policy making, The fifth
KWCS was conducted in 2017, where the target

population was the workers of 15 years—old

Wellbeing : The Fifth Korean Working Conditions Survey <

and above within all the households located in
South Korea,
method,

Using the systematic sampling
total sample size of n=50,000 was
selected and was conducted 1.1 interview,

This chosen its

particular research has

targeted research objects to be the workers

within the elementary occupation sector
(KWCS_KQ04=10), More specifically, out of
total n=5,718 of elementary workers, those

with foreign nationalities and unpaid family
workers were excluded from the sample, which

made the final total sample size n=5,525,

Table 1, Overview of Survey characteristics of the fifth KWCS

Category Details
Target population  Workers of 15years—old and above
Sample size Workers from 50,000 households (qualified household member = 1)

Sampling error

95% confidence level +0.45%p

Sampling design  Systematic sampling

—1%round(psu):district—>stratifiedprobabilityproportionaltosize
systematicmethod

-2"ound(ssu):household->stratifiedsampling

—-Individual: 1 person within each qualified

household

Survey method

1:1 interview utilizing CAPI

Duration 07.11.2017 - 11.17.2017

2. Research Methodology

This particular research is divided into two
sections, Section one is a statistical analysis
to evaluate the correlation between the
working conditions and environment of Korean
elementary workers and their mental wellbeing,
Using the fifth KWCS questionnaires, two
different indices of WECI (working environment
and conditions index) and MWI (mental
wellness index) were defined, WECI is built

using the questionnaires relevant to job structure,

emotional labor status and self-rated working
level with different
while MWI is built

condition satisfaction

weighted contribution;
using the questionnaires assessing the objects'
various emotional status, The objects' answer
for each questionnaire was adjusted to range
from O to 10 so that higher scores can represent

more satisfactory and positive attitude, perception

or situation, Subsequently, the correlation
between WECI and MWI was statistically
analyzed using a statistical software R,

Pearson Correlation Coefficient (r) was used as
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a major test statistic, which measures the
strength of the association between the two
variables—in this case, the two indices of
WECI and MWI, Moreover, linear regression

analysis using the least square estimation
method for the estimation of accuracy was
independent

performed to see whether an

variable WECI can predict the dependent
variable MWI, The learnt relationship can be

written as follows:

MWI=B,+ 5, WECI+e

Section two which aims to propose a

relevant policy that can tackle the issues

Korean elementary workers are currently
facing has majorly used qualitative research
method which involves sample observations
referencing the fifth KWCS in order to gain an
understanding of the issues to be tackled,
Different literatures and cases were reviewed
in order to suggest the most—relevant and

realistic policy,

Ill. Results
1. Demographic distribution

Gender ratio among the study object was
evenly distributed between male (47%) and
female (53%), where 60% and 69% of the males
and female participants were satisfied with
their working environments, respectively, In
terms of age, 50—years—old Korean age and
above was consisting 86% of the total sample
which indicates that Korean elementary workers

are highly skewed to the older group of the

population, Paid workers consisted 87% of the
total sample followed by self—employed without
(11%), In

status, regular employee only consisted 35.8%

employer terms of employment
while above 50% was either day—to—day worker

or temporary worker, which reveals the

prevalence of rather unstable employment
status, Day—to—day worker group showed the
least percentage of satisfactory working
condition ratio (49%), where the rest of the
group showed 60% to 70% satisfactory ratio,
When excluding the outliers (below 500K and
above 10M KRW), the average monthly salary
was 1,67M KRW within the study population,
which was the lowest average salary within all
job types listed in KWCS—KQ04, where the
difference with that of the highest salary
group (controller group; KWCS—-KQ04=1) was
215%. The dominant group of salary range
within the elementary worker group (IM—2M

KRW) showed 64.2% satisfactory ratio [Table 1],

2. Research variables and measurement

WECI and MWI were defined using the
combination of different survey questionnaires
with continuous answer options, The selected
questionnaires are applied with different
weighted contributions based on the importance,
» WECI: self—assessed working environment
satisfaction level (KWCS—Q69)*50%+average
job—relevant emotional status (KWCS—-Q70 1~5)
*25%+job
(KWCS— Q49 1~15) *25%

» MWI: Past 2—weeks emotional status (KWCS_

Q68_1~5)*50%+job—related emotional status

(KWCS_Q71_1~6)*50%

structure and situation level
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Table 2. Distribution of demographics and self-rated working conditions satisfaction level

(n=5,525)
' Very - Not Very not
Variable satisfied | S2USfed | otisfied | satisfied
% % % % %
Gender
Male 0.469 0.027 0.571 0.344 0.055
Female 0.531 0.024 0.666 0.264 0.043
Age Group
20-29 0.033 0.055 0.613 0.282 0.044
30-39 0.035 0.021 0.588 0.351 0.036
40-49 0.069 0.021 0.601 0.313 0.063
50-59 0.172 0.022 0.589 0.331 0.054
60-69 0.319 0.019 0.600 0.326 0.052
>=70 0.372 0.031 0.663 0.262 0.043
Economic  Activity Status
Self-employed  w/o 0.110 0.036 0.600 0.301 0.063
employer
Self-employed w 0.006 0.097 0.613 0.258 0.032
employer
Employee 0.868 0.023 0.627 0.301 0.047
Others 0.015 0.061 0.500 0.329 0.073
Absence leave 0.002 0.667 0.222 0.111
Employment  Type
Regular employee 0.358 0.016 0.660 0.284 0.036
Day-to—day worker 0.198 0.015 0.476 0.432 0.075
Temporary worker 0.329 0.037 0.674 0.243 0.042
Others 0.115 0.039 0.602 0.298 0.061
Work  Place Type
Private company 0.809 0.020 0.593 0.331 0.054
Public company 0.159 0.047 0.742 0.184 0.027
PPP 0.012 0.015 0.785 0.200
NGO/Non-profit 0.018 0.072 0.773 0.124 0.031
Personal property 0.000 1.000
Refuse to answer 0.003 0.067 0.533 0.067
Monthly  salary (KRW)
<1M 0.330 0.036 0.668 0.248 0.047
>=1M / <2M 0.458 0.017 0.625 0.313 0.042
>=2M / <3M 0.145 0.034 0.531 0.370 0.065
>=3M / <4M 0.040 0.018 0.532 0.386 0.059
>=4M / 5M 0.011 0.016 0.597 0.339 0.048
>=5M / 6M 0.004 0.800 0.150 0.050
>=6M 0.005 0.533 0.233 0.233
Refuse to answer 0.004 0.650 0.200 0.050
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The averages of WECI and MWI were 5,28
and 5,45, and the medians were 5,68 and 5,55,
respectively, While MWI showed a bell shaped
WECI

distribution, showed a  bimodal

distribution, However, with the large enough

sample sizes for both of the indices,

Correlation Coefficient and linear regression

analysis were performed subsequently [Picture 1],

I
| JX
{
g g /
] L A~ ‘\
/| \
=] |
Min 1°'Q Median Mean 3"Q Max
MWI 0.750 4.450 5.550 5.454 6.450 10.00
WECI 0.500 4.207 5.680 5.282 6.270 9.630
Picture 1. Distribution of MWI and WECI
3. Section 1: Pearson Correlation Coefficient and and context, it can be inferred that poor

Linear Regression Analysis

The correlation coefficient of r=0,499, where

r is calculated by:

n(Zry) — (Zx)(XZy)
Vin(Za?) — (Za2)n(Zy?) — (Zy)?]

r=

indicates that there is a moderate positive
correlation between WECI and MWI, In other
words, the change in the workers' mental
wellbeing is moderately positively associated
with the change in their working conditions
and environment, Even though the correlation
coefficient of r=0,499 does not guarantee the
causal relationship between the two variables,

it is important to note that upon social norm

working conditions and environment negative
impacts the workers' mental wellbeing, For

instance, epidemiological studies have

supported the idea  that certain job

highly

and heavy

characteristics  such as  stress,
controlled working environments,
psychological  workloads adversely impact
workers' mental health and wellbeing (Kasl,
1998; Pikhart et al, 2004; Godin and Kittel,
2004). Cottini

stated in their 2010 research, Mental Health

Moreover, & Lucifora have

and Working Conditions in European Countries,

that "Overall our results support the

perception, that adverse contractual and

working conditions can have a negative

influence on the psychological well-being and

mental health status of workers," the fact
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which is in line with the findings from this
particular study,

With the above which supports that there is
a relationship between the two variables, the
linear regression model using the least—squares

method was calculated as follows:

MWI=2.76+0.51- WECI+e

With the very small model p—Value and the

p—Value of individual predictor variables, the

null hypothesis that the coefficients associated

Wellbeing : The Fifth Korean Working Conditions Survey <

with each variable is zero can be rejected,
which indicates that this proposed linear model
is statistically significant, r2, the proportion of
the variances of dependent variables that can
be explained by the proposed linear regression
model being r2=0,2497 is not high, with
heteroscedasticity being observed in the

scatterplot; however, when considering the

nature of the study which deals with social
25%

sciences and human behaviors, is an

acceptable level [Picture 2],

{N=5,525)

= cor{ mental wellness indicator
[1] ©.4996666

WECI

Cworking Emvironment & Conditions indicator” ,method="pearson™)

= model<-Tm{ menral wellmess indicator ~"working Emvironment & comditions indicater”, data=dfl)
> summaryi(model)
call:
In{formula = "mental wellness indicator®™ - “working Environment & Conditions indicator”,
data = dfil)
residuals:
min ig median ELs] Max

=3.7353 -0.B816 O0.1282 ©.5841 44,0839

coefficients:

estimare std. error T value pris|xt|)

{INTercept) 2. 76437 0. 06460 42.79 <2e-16 ==
“working Ervironment & Cconditions imdicator™ ©.50915 0.01163 43.05 <le-16 *=*
signif. codes: @ ****" 0,001 "*=" 0.01 "*" 0.05 "." 0.1 " " 1

Residual standard error: 1.227 on 5570 degrees of freedom

Multiple R-squared: O,2497,

F-3tatfistic: 1833 on 1 and 5570 DF, p-value:

Adjusted R-squared:
< 2. 2%-16

0. 2485

Picture 2. Scatterplot and Linear Regression Analysis
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4. Section 2: Relevant Policy Proposal

In order to verify some of the issues the

Korean elementary workers are currently
facing, categorical questionnaires from the
fifth KWCS assess violence and

discrimination experiences

during the work

have been reviewed [Table 4]. 5% and 4% of
the research objects have indicated that they

have experienced verbal violence and insulting

behavior, respectively, where less than 1% of

the survey participants

have indicated that

they have experienced the rest of the violence

types.

discrimination

In terms of the

and

discrimination,

employment

age

status

discrimination were showing the highest rates

of 6%, followed by education
(2%). From Section 1, it can be inferred that

discrimination

any kind of

occurring in

deleterious impact on workers'

and wellbeing,

violence or

the

as thus,

workplace

it is

discrimination
can have
mental health

important for

employers and the government to play an

active role in eradicating such issues,

Few years

after

the fifth

KWCS was

performed, in July 16th, 2019, theworkplaceanti—

bullyinglawhastakeneffectinSouthKorea, Thisnov

ellaw defines the workplace harassment as an

'act of incurring physical or mental suffering

or a worsening of the work environment by

employers or workers using their status or

power to behave beyond the scope of working

norm' (¥, 2019), and

rules that employers

must investigate and take a proper action to

solve the issues reported,

Table 4. Violence and Discrimination experience rate (%)

VisEes Verbal U”W?”‘ed Threat Insultmg Physical SOl Outcast
(%) sexual interest behavior harassment

Yes 0.05 0.00 0.00 0.04 0.00 0.00 0.00
No 0.95 1.00 0.99 0.96 1.00 1.00 1.00
([t))/|s)cr|m|nat|on Age Race Nationality Gender Religion
Yes 0.06 0.01 0.01 0.01 0.00
No 0.94 0.99 0.99 0.99 1.00
Discrimination Education ~ Region of birth ~ CnPiovment. - Sexual Disability
(%) status orientation

Yes 0.02 0.01 0.06 0.00 0.01
No 0.98 0.99 0.94 1.00 0.99
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With this, if a worker reports the workplace
bullying incident to the employer or to the
Ministry or Labor branch office, the labor
supervisor investigates and either requires or
encourages the employer to take a proper
action based on the seriousness of the
incident, It is expected that this new law can
bring the previously overlooked workplace
bullying issue into the legal boundary, and
work as a founding stone for the future
implementation for the further measures for
better working conditions and environment for
individual = workers, However, one  big
limitation of this law is that it is applied on
top of the Labor Standards Act, In other
words, those workers who are not under the
umbrella of the Labor Standards Act, for
instance, workers from less than five people
business and under indirect or special
employment terms are ruled out from this
Also,

businesses with less than ten people, which do

legal  protection, workers in the

not have duty to file an employment
rule—relevant amendments are also in the legal
blind spot, Moreover, the corrective measures
is left to the employer's discretion which is
prone to the insufficient correction actions,
Even though more holistic research needs
to be implemented before any policy suggestion
can be made, under the assumption that the
section one findings can be extended to the
entire worker population, two policy proposals
are. 1, The current workplace anti—bullying
law needs to be extended to the entire worker
population so that there is no legal blind spot

especially for the elementary workers who are

Wellbeing : The Fifth Korean Working Conditions Survey <

vulnerable to the poor working conditions, and

2. The law needs to not only rule the
punishment measures for the employers who
abide by the corrective

do not required

measures, but also designate the minimum
treatment measures that need to be done to
support the victims to gain back mental
wellbeing such as psychiatric treatments or

mental health supports,

IV. Discussions

Even though the importance of decent, safe
working conditions and environment is being
more and more acknowledged by the public,
increased pressure for workers' performance
and competitions within the labor market have
affected the workers'

adversely working

conditions and environment, especially for
those who are working in the vulnerable labor
sector prone to employment instability and
discriminations,

that

This particular research has

revealed working  conditions  and
environment of Korean elementary workers
have a moderate positive correlation with their
mental health and wellbeing, which implies
that an adverse working condition can be
harmful for the worker's mental health.

In order to ensure that all elementary
workers can secure objectively decent working
conditions and environment, it is important for
consider various

policy makers to aspects

within the workplace, especially given that
adverse working conditions can have various
features including lacking job autonomy, a lot
related

of  work pressure and

high

stress,

discrimination, violence, emotional
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demand, very tight work deadline, etc,

The recent Korean government's robust
movement to offer workers with better working
conditions such as forbidding the payment
lower than the minimum wages during the
probation period for elementary workers, or
legislating workplace anti—bullying law, is a
great starting point for rectifying the
prevalent poor and unsafe working conditions
and environment, so that workers' psychological
can be

and mental distress at workplaces

prevented, Even though this particular
research has its own limitations, such as not
being able to quantitatively prove the
causation between bad working conditions and
mental health distress, it is believed that this
particular study provides the baseline evidence
on the wundefined relationship between the
working conditions and mental health of
Korean elementary workers, as thus can add

value to the future labor policy making,
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Abstract . Using data from the fifth wave of the Korean Working Condition Survey conducted by the
Korea Occupational Safety Health Research Institute, the current study examines the different
relationship between job demands and job resources and with employees' outcomes, Guided by the Job
Demands—Resources (JD—R) Model, we tested the association between job demands (i.e., job hazards,
posture—related issues, and time pressure) as well as job resources (i.e., leader support, organizational
trust and decision latitude) and employees' work/home outcomes via employees' well-being, In general,
our model was supported, Job demands and job resources were differentially related to employees'
work—life conflict as well as work absence, Job demands are associated with negative health outcomes
which results in higher WFC and more work absence, while job resources do the opposite, Our results

provided support and extension for the JD—R model,

Key words : JD—R model, well-being, work family conflict, absenteeism,
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In recent years, employees' well-being has

gained increasing interest from organizational

researchers, Part of the reason 1is that
employees' well-being (i.e,, physical and
psychological health) not only affects the
employees themselves but can also have

detrimental effects on the organizations, One
consequence of employees' damaged health can
be counterproductive work behaviors (CWB),
which is  defined as  behaviors that
intentionally harm the organization or one's
coworkers” (e.g., absence, aggression, theft).
Effects from damaged health can even spill
over the employees' home life in the form of
work family conflict (WFC), which refers to a
form of inter—role conflict where the role
pressures from the work and family domains
are mutually incompatible in some respectQ),
Considering the effect of employees' health on
their behaviors at home and in the workplace,
many researchers have investigated factors
that can reduce the negative effect of job
demands on employees' well-being as well as
those factors have

been labeled job resources3_4),

behavioral consequences,

According to the Job Demands—Resources

(JD-R) model, although different occupations

may have different characteristics, most

factors in the work place can be classified in

two major categories, job demands and job

)

resources’, Job demands are defined as
physical, psychological, and social/organizational
aspects of the job environment that require
physical and/or psychological efforts from the
employees,

Job resources, on the hand, are

physical, psychological, social, or organizational

aspects of the work that are functional in
helping employees achieve their work goals,

reducing the associated physical and

psychological costs of job demands, as well as
stimulating personal growth, learning, and
development by fulfilling basic human needs6),

Considering previous research showing that
employees' physical and psychological health

their behavioral

7-8)

’

can result in negative
outcomes, including absenteeism and WFC
research is to
help
researchers understand how job demands and

affect

the main purpose of our

investigate a mechanism that can

resources directly and indirectly
employees' psychological and physical health or
well—being, which in turn, results in negative

consequences,

Theoretical Background

As mentioned previously, the JD—R model

proposed that most elements of organizational
context can be categorized into two sets of

)

working conditions’ (i.,e., job demands and

resources), Given the nature of job demands

that require physical and/or psychological
efforts related to psychological and
physiological costs, job demands may have
inherently negative consequences when

employees are faced with high job demands
and are not adequately recoveredg), Some
researchers classify them into two categories:
challenge and hindrance demandsm)‘ The
definition of hindrance job demands

that

is job

stressors include undesirable or
demanding constraints that prevent or reduce

the likelihood of employees achieving their
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valued goalsn), Examples of hindrance demands
include hazardous working environments and
posture—related problems, On the other hand,
challenge job demands are defined as job
stressors that can develop employees growth
and achievement if the employee can perform
successfully; a time

prime example is

pressurelZ) Despite the different nature of
these two types of job demands, some of their
consequences are consistent,

suggested that both

For example, a
current meta—analysis
challenge and hindrance demands are related
with poor well-being in the form of physical
strain, including fatigue and muscular symptoms

and psychological strain that includes low

well-being and work engagement13),

The other relevant facet of working

environment is job resources, which can

potentially help employees deal with job

demands, Considering the positive nature of

job resources, its outcomes are typically

desirable (e.g., improved employees' physical

and psychological health and prosocial

! .
behaviors )‘ Examples of job resources are

leader support, organizational trust and

decision latitude or autonomy, Job resources
social

can originate from interpersonal or

leader  support), the

(e.g.,

organization (e.g.,

relations
organizational trust) and
the job itself” (e.g., autonomy or decision
latitude), Compared to
of job

positive, For instance, it was found that job

job demands, the

outcomes resources are consistently

resources are positively associated with
employees' psychological and physical health9),

In terms of safety issues in the workplace,

Family Conflict and Absenteeism <

job demands can include physical risks and
hazards, including posture—related stressors,
an interest in the present study, Prior studies
using the JD—R theory had identified aspects
of the physical environment such as noise and
vibration as job demandsm)‘ In the context of
risky and  hazardous

safety, working

environments may lead employees to have
injuries, changes of danger risks, or potential
loss of life, Examples of the demands are
(both

. 1 16
materials )_

noise, chemicals, harsh temperatures
high and

Although

low) and infectious

employees can avoid risk and

hazards, the presence of risks and hazards
would affect employees' perception of danger
in the working environment, and perceptions
themselves can result in increased psychological
and physical costg)_

One of the aspects of job demands in terms
of safety is employees' posture during work,
researchers employees'

Previous categorize

posture—related issues as job demands to

include awkward and tiring postures, heavy
load, extended sitting times and repetitive
motionsm, When employees are required to
work under such inconvenient conditions for a
long time, they are more likely to have
posture—related diseases or illnesses including
chronic fatigue, and physical symptoms like
shoulder or back aches, On the other hand,
when employees are exposed to these working
in reduced

environments, they would result

psychological well-being such as low job

satisfaction and engagement,
The last job demand in the present study is
Prior researchers

time pressure, categorize

> 109 «



| I

time pressure as a challenge job demand,

When time pressure meets the other job
demands (i.e,, hazards and posture), the
detrimental effect of time pressure will

amplify, That is, when employees are working
under risky and hazardous environments with
high tight which are

speed or deadline,

examples of time pressure, employees would
spend more resources (e.g., more effort and
more mental concentration) to avoid the
danger that begets higher psychological cost or
Also,

under inconvenient postures with high time

strains, when employees are working
pressure, they would have less time for rest,

increasing the possibility of injuries or
worsened psychological well-being (e.g., less

job satisfaction and engagement),

In contrast to job demands, working
environments contain job resources, positive
constructs such as leadership support,

organizational trust and decision latitude (or

autonomy), Supportive leadership can be
categorized as a job resource because leaders
may provide subordinates with some resources
including expressions of wunderstanding and
providing useful feedback on their work, help
that also can make

Thus,

it easier to meet job
demandslg), in the context of safety,
leader's support may play a beneficent role in
providing subordinates with the resource of
understanding how to work safely (.e.,
employees are shown how to avoid danger or
work efficiently) or directly helping in getting
includes outcome

their work done, Leaderss'

monitoring, feedback, and direct support for

tasks,

Organizational trust has been regarded as a

19)
employees ',

precious job  resource for
Organizational trust refers to an employee's
perception of confidence that the organization
will perform actions that are beneficent, or at
least not deleterious, to employees20). In the
context of safe working environments, when
employees have good cooperation with their
that the

distributed fairly in the

coworkers or believe work is
organization for
example, They could share the coping with
some dangers at the workplace such as helping
coworkers with posture—related stressors that
are also related with their psychological health
such as job satisfaction and engagementlg)‘

The final job resource in the present study
is decision latitude (or autonomy), Decision
latitude refers to a freedom that an individual
has in deciding how to carry out his/her work,
and it has long been regarded as a precious

. 9,15,21)
job resource for employees

. In the context
of safety working environments, the freedom
to conduct one's work may permit an employee
to attain his/her work goals with respect to
safety outcomes as well as coping with job
demands, Further, when employees has
freedom for decision making, they would have
some control over the ways of working in
terms of work speed and their posture at
work, that might result in better employees'
health9),

Thus,

theoretical backgrounds, we proposed that job

based on previous studies and

demands are related to reduced psychological

and physical health outcomes, while job

resources are associated with improved
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psychological and physical health outcomes,

Relationship between physical and psychological

health and negative outcomes,

Although the JD—R model focuses on how
job demands and resources affect employees'
Well—beingm (i.e., burnout and engagement),
current research has expanded the theory to
assess the extent to which psychological and
physiological health predicts outcomes such as
WFC and absenteeismm*w‘ In general, previous
research suggested that conflict between work
likely to arise when

and family is more

employees have impaired physical and

psychological health24), Similarly, employees

with better health will less likely to be
absent%)_
We expect that employees' psychological

health (i,e., well-being, work engagement and
job satisfaction) will be negatively related with
WFC and absenteeism, Previous studies have
found a between

negative  relationship

employees' well-being and WFC® and between

employees' work engagement and WFC™  as

27)

well as between job satisfaction and WFC
The fundamental premise of this relationship
is that employees are less likely to have
conflicts with family when they feel satisfied
at workplace because they have sufficient
resources left over after work for to be used
so that the

in family activities, satisfied

feeling at workplace would spill over to home
domain%),

Further, we also anticipate that employees'
psychological health will be negatively linked

to absenteeism, As suggested by previous

Family Conflict and Absenteeism <

researchers, we argue that employees are less
likely to be absent from workplace when they
have positive feelings toward organization%)_
We further expect that employees would have
highly

engaged with WOI’kQQ)_ We finally predicted that

fewer days absent when they are

when employees are satisfied with their job or
they have less reason for being
absent from the Workplaceso)‘

On the other hand,

workplace,
employees' damaged
physical health (i.e., negative physical strains
or symptoms) may be associated with negative
consequences, It is likely that when employees
have muscular pain or chronic fatigue
originatingd from the workplace, they will not
be able to participate in activities for family
help

which may result in a form of work

or provide in some of their domestic

roles,
family conflict, Consistent with our reasoning,
previous scholars found a relationship between
employees' poor physical health and WFCZ4)_
The other potential consequence of employees'
negative physical health condition is
absenteeism from work, Employees may not be
able to go to work when they suffer from poor
bodily backache or

conditions including

muscular pain, Some previous scholars

suggested that physical health can predict
Thus,

we expect that employees'

employees' absenteeism7), based on
previous studies,
psychological and physical health are related

with WFC and absenteeism,

Hypothesis 1: Employees' psychological well—being
is negatively related with WFC
(Hla) and absenteeism (Hlb)
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Hypothesis 2: Employees' poor physical well-being
are positively related with WFC
(H2a) and absenteeism (H2b)

Mediating role of physical and psychological
health,

Based on JD—R theory, we proposed that job
demands and resources are related with
employees' psychological and physical health or
well-being, In summary, job demands will
require employees' psychological and physical
costs, thereby harming employees' health, In
contrast, job resources will help employees
preserve their well-being through receiving
help such as in form of advice and cooperating
coworkers, Then, we hypothesized that
employees who have better psychological and
physical health are less likely to engage in
WFC and absenteeism, Thus, a remaining
question concerns how job demands and
resources are translated into behavioral
outcomes toward home and organizations (i.e.,
WFC and absenteeism), and Figure 1 proposes

that well-being is the mechanism that makes

this effect happen,

Previous studies have found support for the
direct relationship of job demands and
resources with behavioral outcomes such as
WFC and absenteeism, For example, it was
found that both hazardous working environments
and time pressure are positively related with
work—family conflictSD, and other researchers
found awkward postures or repetitive motions
are positively associated with WFCgZ), Further,
it was suggested that physical demands (e.g.,
heavy lifting and repetitive work) and time
pressure (i.e,, fast working) are positively

33)

related with absenteeism cas well as job

hazard predicting absenteeism34),

In contrast to job demands, job resources
have been negatively linked to WFC and
sickness absence, For instance, previous
research found job resources, leader's support
and autonomy, are negatively related with

35-36 . o738
) and absenteeism3 ),

work—family conflict
while, to our best knowledge, there was no
research showing the relationship between
organizational trust and these consequences

(i.e., WFC and absenteeism),

Figure 1. Proposed model.
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Despite the absence of research showing the
relationship between organizational trust and
the consequences in this study, we further

argued that employees' psychological and
physical well-being mediate the relationship of
job demands and resources with behavioral
outcomes toward home and workplace (i.e,,
WFC and absenteeism) in two ways, The first
rationale is that employees need to use their
full psychological and physical capacities to
avoid accidents or any types of negative
events, including injuries, In addition, to cope
with and meet high work paces within harsh
working environments (i.e,, hazardous environments
and repetitive movements), employees must

(e.g., expend

greater energy and concentration), In an effort

spend additional resources
to meet the study's demanding work stressors
including hazards, posture— related issues and
employees'

time unfortunately,

health will be

pressure,
psychological and physical
negatively impacted, which in turn result in
health is

negative behaviors, If employees'

damaged physically and/or psychologically,
they will have a limited resource of energy to
engage in family events, which can turn into
work—family conflict, Also, if employees feel
unpleasant and dissatisfied with their job, or
physically injured, they are unwilling or cannot
go to the workplace, resulting in absenteeism,
Second, employees can be motivated to avoid
accidents or injuries, and preserve their mental
health, Increased job resources including leader
support (e.g., advising), organizational trust
(e.g., helping and collaborating) and autonomy

may enhance employees' safety and permit

Family Conflict and Absenteeism <

them to attain their goals, Further, job
resources may help employees reduce the
negative effect that can come from job

demands, Thus, employees can engage in both
family activities and attending the workplace,
They are less likely to experience damaged
psychological and physical health, because the
job resources help them to conserve their
Thus,
psychological

health—related capacities,

that

We propose
employees' and physical
health will mediate the relationship of job
and with  behavioral

demands resources

outcomes (i,e,, WFC and sickness absence),

Hypothesis 3, Psychological and physical well—being
jointly mediate the relationship of
job demands (H3a) and job resources
(H3b) with WFC,

Hypothesis 4, Psychological and physical well-being
jointly mediate the relationship of
job demands (H4a) and job resources

(H4b) with absenteeism,

Method
Participants

Our data were extracted from the fifth wave
of the Working Condition Survey
(KWCS), which was developed based on the
European Working Conditions Survey (EWCS),

Korean

The survey was conducted in 2017 by Korea
Safety
Among

and
50,205

Occupational
(KOSHA).

Health  Agency
South  Korean
participants who completed the questionnaire,
we screened out participants who did not meet
we removed

our requirements, For example,
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unqualified participants who choose Do not
Know (DK)/No opinion or Refusal and Not
Applicable on at least one item among our
studied variables, The final sample included

19,620 participants who are employed by

various types of organizations, Specifically,
86% of participants were employees in private
companies, 11,6% were working in the
government or governmental companies (i.e,,
public sectors), and the others work in joint
private—public  organizations, Among  all
participants, 84% were male, and their average

age was 47,37 years old (SD = 12,29).

Measurement

All measurements were from the KWCS,

Job Hazard, Job hazard was measured with

nine items, Participants reported how often
they are exposed to a of hazardous conditions
on a frequency scale from 1 (Never) to 7 (All
of the time), An example item is "Noise so
loud that you would have to raise your voice
to talk to people" High scores indicate a high
hazardous working environment, Its reliability
was 91,

Posture—related Issues, Employees' posture—

related issues were assessed with four items,

Participants reported how  often  they
experience a list of conditions from 1 (Never)
to 7 (All of the time), An example item is
High

scores indicate a more inconvenient posture,

"Repetitive hand or arm movements",

Its reliability was .67,
Time pressure, Time pressure was assessed
items,

with two Participants reported how

often they experience the two condition on a

frequency scale from 1 (Never) to 7 (All of the
time). An example item is "Working to tight
deadlines". High scores indicate a high time
pressure, Its reliability was 87,

Leader support, lLeader support was measured
with the six items, Participants reported how
much they agree with the statements on a
Likert scale from 1 (Strongly disagree) to 5
(Strongly agree)., An example item is "Provides
useful feedback on your work’, High scores
indicate the more supportive leader, Its
reliability was 89,

Organizational Trust, Organizational trust was

assessed with six items, Participants reported
how much they agree with the six statements
on a Likert scale from 1 (Strongly disagree) to
5 (Strongly agree). An example item is "The
management trusts the employees to do their
work well", Its reliability was 84,

latitude, Decision latitude

Decision was

assessed with four items, Participants reported
how much they agree with the four statements
on a Likert scale from 1 (Strongly disagree) to
5 (Strongly agree). An example item is "You
are consulted before targets for your work are
set", reliability was .82,

Well—-being, Well-being was measured with six
items, Participants indicated how they have
been feeling over the last two weeks on a
frequency scale from 1 (Never) to 5 (All of the
time), An example item is "I have felt cheerful
and in good spirts", reliability was .92,
Engagement, Engagement in work was assessed
with six items, Participants reported how often
they have engaged on a frequency scale from 1

(Never) to 5 (Always)., An example item is "I
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am enthusiastic about my job.," Its reliability
was .79,

Job satisfaction, Job satisfaction was assessed

with a single item: "On the whole, are you
very satisfied, satisfied, not very satisfied or
not at all satisfied with working conditions in
your main paid job?" (1 = Not at all satisfied,
2 = Not very satisfied, 3 = Satisfied, 4 = Very
satisfied), Reliability of single items cannot be
assessed, but single—item job satisfaction
measures have been shown to be as valid as
multiple—item measures,

Physical Well-being, We measured physical

health outcomes with eight items that have
dichotomous options (1=Yes, 2=No), Participants
reported if they had any following health
problems over the last 12 months, Examples
include "Muscular pains in shoulders, neck
and/or upper limbs," "Headaches, eye— strain,"
and "Backache.' Its reliability was .69,

WFC. WFC was

Participants reported how often in the last 12

assessed with five items,

months they experienced five conditions on a
frequency scale from 1 (Never) to 5 (Always),
item is

An example "found that your job

prevented you from giving the time you
wanted to your family," Its reliability was .86,

Absenteeism, Absenteeism was assessed with a

single item: "Over the past 12 months how
many days in total were you absent from work

due to sick leave or health—related leave?"

Result
Data Analysis

Correlations among the variables used in

Family Conflict and Absenteeism <

this research are shown in Table 1, Most
correlations were significant, due to large
sample size (N=19,620)., Thus, rather than

focusing on statistical significance, we focused
on effect sizes that were at least r=10 for
interpreting the resultsgg)_

For Hypotheses 3 and 4, we calculated total
indirect effects by adding all indirect effects
via both psychological and physical well—being,
In addition, we tested our models conducting
structural equation modeling

(SEM) with 10,000 bootstrap samples using
SPSS AMOS 2340) to calculated coefficients for
testing indirect effects,

Before testing the hypothesized model, we
conducted a confirmatory factor analysis (CFA)
to determine the degree to which the measures
represented distinct constructs, We tested a
model with all factors used in the research:
job hazard, posture stressor,

time pressure,

leader support, organizational trust, decision
latitude, well—-being, engagement, health outcome,
work family conflict, Results showed a good fit
for the model, x 2(1218)=13,448.71, CMIN/DF=

11,04, CFI=0.98, TLI=0,97, RMSEA=0.02,

Hypothesis Testing

Hypothesis 1 posited that employees'

psychological associated with

WFC and absenteeism, Table 1 shows that the

well-being is

correlations between the psychological well—
being variables and WFC ranged from — 18 to
—.04, partially supporting Hla, On the other
hand,

well-being and absenteeism was from — 04 to

the correlation between psychological

—.02, and thus Hlb was not supported,
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Table 1. Mean, Standard Deviation, Correlation and reliabilities for all variables.

M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Age 4737 1229 -
2. Sex 116 036 .01 -

(Job Demands)
3. JH 191 08 .07 -04 91
4. PS 328 119 12 03 51 .67
5. TP 3.32 162-02 -00 34 41 .87
(Job Resources)
6. LS 368 055-05 -03 -04 -08 -04 .89
7. OT 560 057-.04 -03 -02 -06 -.01 62 .84
8. DL 3.00 083-09 -06 04 -07 .10 33 31 .8
(Psychological ~ Health)
9. WB 396 098-12 .00 -.06 -03 .08 .31 31 25 .92
10. EG 353 057-08 -03 -.05 -04 -.01 A7 44 21 40 .79
11. JS 278 055-06 -02 -22 -22 -14 26 24 13 25 30 -
(Physical  Health)
12. HO .89  017-17 -03 -17 -30 -.11 07 09 16 24 04 19 .69
(Outcomes)

13. WFC 222 075-06 -04 22 19 32 -11 -09 21 -04 -13 -18 -09 .86
14. AST 064 522 06 .01 05 02 02 -00 -00 02 -04 -03 -02 -05 .04 -
Note. N =19620. 1 = Age in Years. 2 = Sex (1 = Male, 2 = Female). 3 = Job Hazard. 4 = Posture Stressor. 5 = Time

Pressure. 6 = Leader Support. 7 =

significant.

Organizational Trust. 8 = Decision Latitude. 9 = Well-being. 10 = Engagement.
Job Satisfaction. 12 = Health Outcome. 13 = Work Family Conflict. 14 =
Reliabilities are in italics on the diagonal. |r| = .02 is

1 =

Absenteeism.

Table 2. Indirect effects of Job Demands and Job Resources on Work-Family Conflict (WFC) via
Psychological and Physical Well-being.

ME Indirect Effect of Independent Variable on WEFC .
via Four Well-Being Mediators Total Indirect Effect
v Well-being Engagement Job Health Outcome Indirect 95% Confidential
Satisfaction Effect Interval
Job Demands -.0005% 0012, ns .01445x —.0055x%: .0096: [.004, .02]
Job Resources L0293« = 1232 -.0367*x 00423 -.1263*x* [-.15, -.10]

Note:
ns =

N = 19,620. ME = Mediator. IV = Independent Variable. IE = Indirect Effect.
not significant. * p < .05, ** p < .01.

CI = Confidential Interval.

Table 3. Indirect effects of Job Demands and Job Resources on Absenteeism via Psychological and Physical

Well-being.
ME| Indirect Effect of Independent Variable on Absenteeism :
via Four Well-Being Mediators Total Indirect Effect
v Well-being Engagement Job Health Outcome Indirect 95% Confidential
Satisfaction Effect Interval
Job Demands .0035 0028, ns  -.0023, ns 07255 .0766%* [.02, .13]
Job Resources —.1899:x —.291 5% .0058, ns —.0556%:* 5311 [-.95, -.22]

Note:
ns =

N = 19,620. ME = Mediator. IV = Independent Variable. IE = Indirect Effect.
not significant. * p < .05. ** p < .01.
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We expected that employees' physical well—
being is related with WFC and absenteeism in
H2. Inconsistent with our prediction, correlations
were .09 for WFC and .05 for absenteeism,
Thus, Hypothesis 2 was not supported,

Table 2 shows the indirect effects of job
demands and resources on WFC, The indirect
effect of job demands on WFC via
psychological and physical well-being jointly
was positive (8 =,0096, 95% CI=[,004, .02]),
while the indirect effect of job resources on
WFC was negative (B =—.1263, 95% CI=[-.15,
—.02]). Thus, Hypothesis 3 was supported.,

Hypothesis 4 posited that the relationships
of job demands and job resources with
absenteeism are mediated by psychological and
physical well-being jointly, Table3 shows that
the indirect effect of job demands on
positive (8 =,0766, 95%

while the indirect effect of job

absenteeism was
CI=[.02, .13])
resources on absenteeism was negative (8
== 5311, 95% CI=[-.95 - 22]),

’

supporting

Hypothesis 4,

Discussion

The main purpose of this study is to
investigate the relationship of job demands
and job resources with employees' outcomes, in
both their work and home domains, Our model
was tested using a large national survey about
working conditions conducted in South Korea
(KWCs).

opposite effects on employees' well-being and

Job demand and job resources had

behaviors, Specifically, job demands were

negatively associated with both psychological

and physical well-being while job resources

Family Conflict and Absenteeism <

were positively related to psychological and
physical well-being, Our results also supported
an indirect positive path between job demands
and negative work outcome (absenteeism) and
negative home outcomes (WFC) as well as a
negative indirect path between job resources
and the negative work outcome (absenteeism)
and negative home outcome (WFC), mediated
psychological

by employee's and physical

well—being,

Theoretical Implications

Our research made several contributions to

the current literature, First, the results
provide support for the JD—R model which
states that job demands exhaust employees
mental and physical resources and lead to
while in

health  problems contrast, job

resources can reduce strain response and
foster growth in employeess), As job demands,
job hazards, posture issues, and time pressure
have a negative relationship with employees'
health outcomes, while as job resources, leader
and decision

with

support, organizational

latitude

trust,

have positive association
employees' psychological and physical health,

Second, expanding on the JD—R model
focuses on strains or employee well-being as
outcomes, but we included absenteeism and
WFC as two behavioral outcomes of employees'
well—-being, one in the work and one in the
It is interesting to note that

had

home domain,
well—being

with

psychological stronger

relationships employees' behaviors at

home compared to at work, In other words,

being mentally exhausted may leave a
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significant impact on employees' personal life
but will not influence their work behaviors as
much (they will not be absent). This can be
due to the fact that while family activity
participation is often by choice, participation
at work is not, At the workplace, employees
are subject to various types of regulation, and
excessive absences)

Another

violation of these (e.g.,
can lead to serious consequences,
explanation for this can be drawn from the
work—family centrality framework, Previous
studies suggested that men could be more
work—centered than women and the most
pronounced disparities are found in Japan and
China" ™. Given the similarity in cultures
between South Korea and other East Asian
that the

countries and majority of our

participants are men this can be

’

understandable,

Practical Implications

Although providing recommendations based

on one study might be premature, some

suggestions for organizations and policy
makers can be drawn from our study, First, it
should be noted that both job demands and job
resources can impact employees' psychological
and physical well-being, What this means for
public administration is that to sustain and
improve employees' well-being, policy makers
can make efforts to reduce job demands and
negative working condition, This is especially
applicable when the job demands are critical to
employees' health or life,

In addition, when comparing the indirect

effect between job demands, job resources on

WFC and absenteeism, we found that the
effect of job resources is relatively stronger,

One suggestion for organizations that are

looking to develop an initiative to improve
employee's well-being is that they should
focus on increasing resources for employees,
Although tangible resources (e.g., monetary)
focusing on improving

may matter,

(e.g., support from

leaders) can also be effective (as evidenced in

psychological resources

our study),

Limitations and Future Research

Although we found support for many of our
hypotheses, it is important to address some
limitations of the study, First, similar to other
research using archival data from a national
survey, not all measurements being used are
ideal for the construct, In addition, in an
effort to represent the JD—R model in the
most comprehensive way, we selected variables
in the KWCS that are equivalent to common
variables in organizational sciences such as
working time pressure, organizational support
or decision latitude, However, the job demands
and job resources constructs are pretty broad
and could be represented by a number of other
variables, Therefore, we recommend future
research to replicate our model using other
measures of demands and resources in order to
improve the generalizability of the study for
testing JD—R principles,

Second, also due to the characteristic of the
KWCS, which

means causality cannot be strongly inferred,

our data were cross—sectional,

Future study could benefit by employing
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longitudinal designs to further study the
predictability of job demands—resources for
employees' subsequent psychological, physical
and behavioral outcomes, In addition, because
all data are self-reported, participants may
under or over report their physical symptoms
and absent days, Future research could include
other objective indicators of physical health
using medical examinations,

Finally, because our

study emphasized

elements in the working environment that
could influence employees, another promising
avenue for research is to explore the effect of
potential boundary conditions in our model,
Other investigators can extend our research by
including the role of individual difference as
previous research

moderators, For example,

has shown that proactive personality is
positively related to work engagement via job
crafting43). Employees who are more
proactively will be more likely to shape their
working environment to fit with their needs
(often through increasing job resources and
reducing job demands), a process labeled job
crafting44), It would be interesting to test if
other personality traits or other contextual
factors can influence how job demands and

resources affect employees,

Conclusion

Using the KWCS, a national survey about
working conditions in South Korea, our study
examined the different relationship between
job demands and job resources with employees'
In general,

outcomes, we found support for

our predictions, Job demands and job resources

Family Conflict and Absenteeism <

were differentially related to employees’

conflict between work and life as well as the
frequency to be absent from work, Job
demands are often associated with negative
health outcomes which results in higher WFC
and more work absence, while job resources do
the opposite, Our results provided support and

extension for the JD—R model,
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How emotional labor leads to work-to-family conflict:
the buffering effect of coworker support

ABSTRACT : Despite emotional labor being recognized as a reason for work—to—family conflict, not much
research was published on how it impacts employees subjective health, Besides, the current research
lacks how to buffer the negative relationship, A theoretical model has considered with 25,635
participants from Korea Working Conditions Survey (KWCS). With this model, the result supported that
increased emotional labor was associated with higher work—to—family conflict and lead to low on
subjective health, In addition to this negative relationship, when coworker support was used as a
moderator relationship between emotional labor and work—to—family conflict, These findings suggest that

coworker support can have a buffer effect on solving negative relationships in the workplace,

Keywords : Emotional Labor, Work—to—family Conflict, Subjective Health, Coworker Support
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| . INTRODUCTION
Emotional labor is one of the main
hindrance in organizations to improve their

such as burnout
1983).

emotional labor is also related to

productivity, For example,
and  self—alienation = (Hochschild,
Moreover,
also

not only feelings or emotions but

employees' health (Schaubroeck & Jones,
2000), Besides, emotional labor plays a critical
role in

organizations such as low job

satisfaction and high emotional exhaustion
(Morris & Feldman, 1996),

The workplace is not isolated and separated
into employee's lives, Work—to—family conflict
is a concept work and family domains are
mutually incompatible in some respect, For
example, employees' attitudes, emotions, and
behaviors may spillover from workplace to
family domains (Greenhaus & Beutell, 1985).
When an employee has no chance to solve
his/her problems at work, the remaining stress
from emotional labor will spillover to family
conflict,

Moreover, when negative emotion from work
and family

is piled up, this may promote

negative outcomes such as a decrease in
as emotional

this

subjective health, For example,
labor leads to work—to—family conflict,
relationship may increase the negative effect
on employees' subjective health, In addition,
organization decision—makers spend high costs
on employees health—related cost, The data
from Canada reveals the estimated costs of
work—family costs to the healthcare system
were about C$2.8 billion (Higgins, Dubury, &

Johnson, 2004), Therefore, the buffering effect

should be followed to assist both organizations
and employees,

Yet, not many studies were conducted to
define how emotional labor will be buffered by
current research

coworker support, The

provided that coworker support mitigated

emotional labor and increased job performance
(Kim, Hur, & Jun, 2017).

there are no articles  described

Moon, However,
how
work—to—family conflict is influenced by the
product of emotional labor and coworker
Thus,

have an opportunity to contribute to solve a

support, coworker support might play
negative relationship,

This paper contributes to the management
initiative at least three ways, First, the study

investigated how emotional labor spillover to

work—to—family conflict, As the current
articles suggested negative emotion may
continuously infect from work to family,
Second, the study also specified

work—to—family conflict leads to employee's
health, As

maintain both work and family, employees may

subjective negative  emotions
have more chances to feel negative health

conditions, Finally, this study touched how
coworker support may use as a buffering
effect to solve the negative relationship, Most
research focuses on explaining the negative
consequences of emotional labor, Yet, not
much research has suggested how to reduce
this this

that

negative relationship, Therefore,

hypothesized model has supported

coworker support has an alleviation effect,
Following the research, coworker support may
environment from

change the workplace
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negative to positive, The research model is

presented in Figure 1,

Cowarker Support

H4

Work-to-family
Conflict
HI i

Fmotional Labor

Subjective Health

H3
Fiqure 1. Hypothesis Model

1, Theoretical framework and hypotheses

Spillover effect

Spillover refers to 'a process in which
reactions experienced in the work domain are
with  the
(Demerouti, Bakker, &
Schaufeli, 2005, p. 267). Emotional labor is

not a static but dynamic characteristic which

transferred to and interfere

non—work domain"

may spillover from work to family domain
Bakker, &

Demerouti, 2012), In addition, emotional labor

(Sanz—Vergel, Rodriguez—Munoz,
was highly related to emotional exhaustion,
work—to—family conflict, and insomnia

& Scott, 2014), The

consequences of emotional labor were divided

(Wagner, Barnes,
into individual well-being (e.g., burnout and
job satisfaction) and organizational well-being
(e.g., performance and withdrawal behavior)
(Totterdell & Holman, 2003), Thus, individual
well—being which relates to work—to—family

conflict is the suitable variable to explain the

relationship,

Work—to—family conflict is a concept

explains 'a form of inter—role conflict in
which the role pressures from the work and
family domains are mutually incompatible in

1985),

The antecedents of work—to—family are job

some respect," (Greenhaus & Beutell,

stressors and job involvement (Frone, Russell,
& Cooper, 1992). Some research examined that
work—to—family  conflict has a positive
spillover effect based on a person—environment
(Chen,

2009). However, the dominant work—to—family

fit approach Powell, & Greenhaus,
conflict domain is focused on negative effects,
The current research found that long work
hours were highly related to work—to—family
& Butler, 2005), In

addition, workplace stressors can trigger this

conflict (Grzywacz

conflict, Overall, summarizing these two

concepts, emotional labor which is a stressor
may influence work—to—family conflict,
Thus, the

study proposes the following

hypothesis:

Hypothesis 1. Emotional labor is positively

related to work—to—family conflict,

The consequences of work—to—family conflict

are divided into three variables, First,

work—related outcomes such as intention to
turnover, job satisfaction, and organizational
commitment, Second, non—work related
outcomes such as life satisfaction and family
satisfaction, Finally, stress—related outcomes
such as general psychological strain (Allen,

Herst, Bruck, & Sutton, 2000), In addition,
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Mesmer—Magnus and Viswesvaran (2005) found
that work—to—family conflict was negatively
related to employees' health, Subjective health
condition refers to how employees judge and
feel their health conditions, Frone and
colleagues (1997) found that work—to—family
conflict is positively related to adverse
health—related outcomes,

both

Negative outcomes

may influence organization and

individual, For example, organizations may
suffer from spending a high amount of money
to cure the employees, On the other hand,
individuals may have difficulty adjusting to
with less

organizations productivity,

Work—to—family conflict may affect as a
mediator and connect between emotional labor
and employees subjective health,

Summarizing the evidence above, emotional
labor may have chance to be an antecedent of
work—to—family conflict, For example, job
stress (antecedent of work—to—family conflict
and consequences of emotional labor) leads to
addition, this

work—to—family conflict, In

negative work—to—family conflict is related to

health outcomes, Finally, these negative
effects spillover to employees' subjective
health,

Thus, following evidence from above, the

study proposes the following hypothesis:

Hypothesis 2. Work—to—family conflict is
negatively related to subjective health,

Hypothesis 3. The relationship between
emotional labor and subjective health is

mediated by work—to—family conflict,

Coworker support is defined as "the extent
to which employees believe their coworkers are
willing to provide them with work—related
assistance to aid in the execution of their
service—based duties" (Susskind, Kackmar, &
Borchgrevink, 2003), Most of current research
in coworker support has positive effect on
researcher found that

organizations, Some

coworker support increase employees safety
voice (Tucker, Chmiel, Turner, Hershcovic, &
Stride, 2008) and

Tsutsumi,

improve job performance

(Nagami, Tsuchiya, & Morimoto,
2010), and decrease employee turnover (Tews,
Michel, 2013).

received coworker support may have more

& Ellingson, Employees who
chance to obtain job resources to deal with
stressful customers compare to who are not
(Bakker, Demerouti, & Schaufeli, 2005; Tsai,
Chen, & Liu, 2007).

In addition, similar concept such as
organizational support and supervisor support
labor,

that

showed positive effect on emotional
Duke (2009)
support

and colleagues found

perceived  organizational showed

positive effect as a moderator to buffer

emotional labor, Supervisor support also

moderated the relationships between emotional
labor and job satisfaction and burnout (Chen,
Sun, Lam, Hu, Huo, & Zhong, 2012)., Besides,
some research provided that coworker support
and

reduced emotional labor

(Kim et al

increased job
2017).  As

organizational support and supervisor support

performance

9’

showed some positive effect on emotional

labor, there is an area to use coworker

support as a moderator, Applying positive

> 130 «



How emotional labor leads to work-to-family conflict : the buffering effect of coworker support <

influence of coworker support into the
suggested model, this can be adjusted to solve
negative relationship between emotional labor
and work—to—family conflict,

Thus, the

hypothesis,

study proposes the following

Hypothesis 4: The relationship between
emotional labor and work—to—family conflict is
moderated by coworker support, such that

coworker support weakens the relationship

II. Method

Participants and procedures

This research used data from representative
sample of working population of Korea
surveyed by Korea Working Condition Survey
(KWCS) in 2017, The KWCS is

originated from European Working Condition

conducted

Survey (EWCS), The participants were workers
age over 15 who were paid work who lived in
Korea, In this those who

study, were

unemployed, housewives, and students were
excluded and only employees were selected to
align with the hypotheses, The final selected
participants were 25,635, Participants average
age was 49.64 (SD =
coded as Male=1 and Female =2 and average
.31). About 89.4% was

11,81) and gender was

mean was 111 (SD =

male and 10,6% was female,

Measures
Emotional labor,

answer emotional labor with a single question,

Subjects were asked to

"For the following question, please select the

one that best suits your situation, I have to

hide my feelings when I work", The possible
responses to this question were from l=always
to 5=never, The answers were reverse coded in

order to measure the hypotheses,

conflict,
conflict was measured with the main question

The

Work—to—family Work—to—family

and five additional questions, main
question was "How often have you experienced
the following in the last 12 months?" The
additional questions were following: 1) I worry
about my work even when I am not working
(Lunch  time, after working, weekends,
holidays), 2) I am too tired to do housework
after work, 3) I do not have enough time to
spend with my family on work, 4) I do not
have enough time to work because of what
happened at home, 5) I spend my time at work
because of my family's responsibility, 1 feel I
can't, The possible responses to this question
were from l=always to 5=never, The answers
were reverse coded in order to measure the

hypotheses, The reliability was .86,

Subjective health condition, Subjects were
asked to answer subjective health condition
with a single question, "How is your overall
health condition?", The possible responses to
this question were from l=very good to 5=very
bad, The answers were reverse coded in order

to measure the hypotheses,

Coworker support, Subjects were asked to
answer emotional labor with a single question,
"For the following question, please select the

one that best suits your situation, My

> 131 «



| I

colleagues help and support me", The possible
responses to this question were from l=always
to 5=never, The answers were reverse coded in

order to measure the hypotheses,

ll. Results
Table 1 shows variable means, standard
deviations, reliabilities, and correlations, All

correlations were significant except relationship

between emotional labor and subjective health,
Emotional labor was positively related to both
work—to—family conflict (r = .19, p ¢ .01) and
.01),

related to

coworker support (r = .09, p <
negatively
—.14, p < .01) and
—.02, p < .01). Finally,
coworker support was positively related to

subjective health (r = .13, p ¢ .01).

Work—to—family was
subjective health (r =

coworker support (r =

Table 1. Means, standard deviations, and inter-correlations for study variables

Variable Mean SD 1 2 3 4
1. Emotional Labor 3.23 97
2. Work-to-family Conflict 220 TS5 g% (86)
3. Subjective Health 3.87 .64 .00 - 14%*
4. Coworker Support 3.72 74 00%* - 02%* 3%*

#* p < 01 (two-tailed).

In the current literature, PROCESS MACRO
is widely used to find the moderated mediation
effect of the model (Hayes, 2017). The Model 7
explains how moderator effects on relationship
between independent variable and mediator, As
the suggested model was similar to Hayes
(2017) Model 7, this study followed the

procedure to define whether coworker support

’

is used to moderated relationship between
emotional labor and work—to—family conflict,
Furthermore, how this moderated meditation
relates to employees' subjective health, Table 2
moderated mediation

explains results of

regression, The main effect, emotional labor
effect work—to—family

positively related (B= .11, p { .01).

on conflict  was
Thus,

Hypothesis 1 was supported, Work—to—family

conflict was negatively related to subjective
health (B= -11, p < .01,
Hypothesis 2 was supported, Indirect effect of

Therefore,

work—to—family conflict was significantly
mediated the relationship between emotional
health (B= —,0015,

BootLLCI = —,0030, BootULCI = - 0001), Thus,

labor and subjective
Hypothesis 3 was supported, The cross—product
term between emotional labor and coworker
support were significant and positively related
(B= .01, p < .05). Conditional indirect effect
was measured at three level, The results
supported that increased in coworker support
buffered work—to—family conflict, In one
standardized deviation lower than mean was
showed the lowest buffering effect (B= —,0168,

BootLLCI = =—,0191, BootULCI = -, 0146),
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However, one standardized higher than the —,0168) (Figure 2). Therefore, Hypothesis 4
mean was the highest buffering effect (B=  was supported,

—.0191, BootLLCI = -—,0215, BootULCI =

Table 2. Regression results for moderated mediation (Conditional Indirect Effects)

B SE t p

DV: Work-to-family =~ Conflict (Mediator) R2=‘04,p<.01
Constant 2.00 .07 27.61 < .01
Emotional Labor 11 .02 493 <.01
Coworker  Support -.09 .02 -4.45 < .01
Emotional Labor X Coworker Support .01 .01 236 <.05
DV: Subjective  Health R2=.02,p<.01
Constant 3.95 .02 235.66 < .01
Emotional Labor .03 .00 7.13 < .01
Work-to-family ~ Conflict -.11 01 -20.89 < .01

Effect Boot SE = BootLLCI BootULCI
Indirect effect of emotional labor through work-to-family -.0015 .0007 -.0030 -.0001
conflict (Coworker  Support)
Conditional indirect effect = M + 1SD

Effect Boot SE BootLLCI BootULCI
Coworker Support
-1 SD -.0168 .0011 -.0191 -.0146
M -.0179 .0010 -.0200 -.0159
+ 1 SD -.0191 .0012 -.0215 -.0168

Moderated Mediation Effect

Work-tofamily Conflict

Emotional Labor

ssssas 150, == eme= Mean

+1 5.D.

Fiqure 2. Conditional indirect effect for moderator (Perceived supervisor support)
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IV. Discussion

In the present research, coworker support

was examined as a moderator to find a

relationship between emotional labor and
conflict,

lead to

work—to—family Furthermore,

work—to—family conflict subjective
health,

emotional labor at workplace may spillover to

Drawing form spillover theory,
employee's family domain and worsen their
subjective health, Coworker support may play
a critical role to buffer this negative
relationship, When an employee feels their
coworkers are similar to them, they may share
their emotions, This positive action with
coworkers can supplement employees' negative
emotions and buffer the emotional labor, Yet,
not much research was conducted and provided
the possible solutions in this field, However,
in this research, the results support that
coworker support can show a buffering effect
and benefit not only management decision

makers but also employees themselves,

Limitations and future research

There are several limitations in the study.
First, despite of large participants dataset, the
data was measured as cross—sectional data, In
order to find continuous results of suggested
should focus on

model, the future research

researching panel data, Second, the results
may have common method bias problem, As

the survey was measured in self—report style

method, the future research may consider
using different measurement method,
Moreover, the future research may consider

using different level study such as how a

leader and subordinate relationship impact on

the negative relationship.

Practical Implications for decision makers

The results from KWCS data highlight that
coworker support handles the critical part to
solve employees' problems in their workplace,
The decision makers in the management should
coworker an efficient

consider support as

solution,  Alternative  solutions such as
extrinsic motivation (e,g., pay increase) may
burden for the

increase management

initiatives; for example, high costs for the
organizations, To reduce this huge amount of
solution costs, coworker support can be used
to mitigate the negative relationship with less

cost, Furthermore, increasing coworker support

may have positive results for the
organizations, First, the bond of coworkers
will promote high commitment on their
organizations, Second, this high commitment

will increase the productivity of employees,
Finally, as mentioned above, coworker support

will have a buffering effect to mitigate

substantial the negative relationship,

Therefore, coworker support can be used as a
solution to solve this

possible negative

relationship, In sum, the management will
have "Killing two birds with one stone" effect

when they introduce coworker support,

Conclusion

In summary, the current study shed a light
on how coworker support may change
employees' emotional labor from negative to

positive, As the result supported, the role of
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coworker support will
effect of both

improve the negative
inside and outside of the
workplace environment, Removing negative
outcomes are hard for management initiative

to execute it, However, mitigating the negative

effect is more comfortable to  have
achievement, Therefore, this study provides
that coworker support can be a possible

buffering effect for organizations to consider

to solve employees' emotional labor and

increases their subjective health,
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Finley 9] 5%, 2017)& @A w42y FopolA &
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=
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2. DART(Droupouts meet Multiple Additive Regression
Trees)
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4) Guolin Ke, Qi Meng, Thomas Finley ¢ 594, “LightGBM: A Highly Efficient Gradient Boosting Decision
Tree, Advances in Neural Information Processing Systems, 2017, p.4.

5) K. V. Rashmi, Ran Gilad-Bachrach,

"DART: Dropouts meet Multiple Additive Regression Trees”,

International Conference on Artificial Intelligence and Statistics, 2015, p491.
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=R =] ]
T

Learning Rate Max Depth Boosting Metric Num Leaves
0.033 20 Dart AUC 144
Feature Fraction Bagging Fraction Bagging Frequency Seed Objective
0.9 0.7 5 2020 Binary
(8 3) Class 28%
; R
A Ax pes B
g True Positive(TP) False Negative(FN)
g False Positive(FP) True Negative(TN)
(B 4) A7 At 4l
AE A B
A & %= (Accuracy) (TP+TN)/(TP+FP+TN+FN)
7+ % (Sensitivity) TP/(TP+FN)
1 % (Precision) TP/(TP+FP)
F1 Score 2 X Precision X Sensitivity/(Precision + Sensitivity)
7) A& 4, F-E AUCSH VUSE Hulslehe HAERA 71 Aadosta dekdishel, 2019, pb
8) A&, F-F AUCS VUSE Hulslshe HAE/A 74 Avrddiga dukdiske, 2019, pll
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Q26_4 4968 Q49_11 2540
Q42_1 4594 Q26_2 2524
Q32_2_2 4498 Q49_9 2262
Q42_2 4407 Q25_2 2219
Q26_5 4336 Q32_2_3 2004
Q39 4124 Q53 1976
Q269 3992 Q25_7 1963
Q49.5 3906 Q25_8 1952
Q49_13 3783 Q45_2 1810
Q49_3 3741 Q45_3 1776
Q26_10 3715 Q45_1 1730
Q49_15 3661 Q45_4 1685
Q38_2 3607 Q46_3 1572
Q26_3 3570 Q25_6 1513
Q26_8 3539 Q46_1 1460
Q38_1 3494 Q25.9 1389
Q49_14 3415 Q46_2 1329
Q35 3362 Q455 1290
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Q25_1 2781 Q57_1 455
Q25_4 2764 Q57_10 336
Q48 2751
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Iteration AUC Iteration AUC
100 0.837 900 0.854
200 0.842 1000 0.8542
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A7 guky EAS BoEt 3t
AL 59 7%, oA4o] 40.3%0|QT, AL

40~49A17} 28,0%, 30~39A 27.9% «o2 713
W ASeES it S oA 68.0%°]
Act. AYES Fo|EZDETL 47.4%, EFLEHTL
31.2%, WAL} 21.4% $02 UGy, AR
ZAAE 50~249810] 55.0%, 9%10]3} 34,0%,
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Table 1. General Characteristics of study participant (N=30,050)

Variables Categories N %

Gender Male 17,932 59.7
Female 12,118 40.3

Agelyrs) <30 5,179 17.2
30~39 8,375 279

40~49 8,401 28.0

50~59 5,999 20.0

>60 2,096 7.0

Education level <Middle school 1,311 4.4
High school 8,314 27.7

> College 20,416 68.0

Job classification White collar 14,152 474
Pink collar 6,401 214

Blue collar 9,334 312

Number of employees (people) <9 10,157 34.0
10~ 249 16,417 55.0

>250 3,301 1.0

Working time (h/week) <20 460 1.5
21-34 635 2.1

35-40 16,229 54.1

41-47 3,428 1.4

>48 9,259 30.9

Last 1 year Income change Yes 11,545 384
No 18,490 61.5

Last 1 year Task load change Yes 6,595 21.9
No 23,442 78.0
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Table 2. Superior qualities & attitudes and Organizational justice and Presenteeism of study participant

Variables Categories N %
Superior qualities & attitudes 3.72+0.529
Organizational justice 3.65+0.527
Presenteeism No 19,598 65.2
Yes 4,760 15.8
2 #IRl T Aol RPE o B, FEZHM, 7 459 Wl A9 WsE mYWUs A8l
Z2NE|IE Aot ZEAEEO] gl F4E FRIAFLE §19

A7 A7 2% At A 9 HiEs 53
THdol B 3,72+0.5297019ick, 22T 51
ohde] 3.65+0.527H02 Uehdth AW 1Az
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2.2%, @A) 17.7%=2
~39A11°1]H RS
Jﬂlxﬂﬂ"Ol
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£ 4= 7] AP AT HiE, 2
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2228 RN A, 2AAE ARFS
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oF 3.4%=% E}tH(Nagelkerke R2=0,034), 3|H
Aol SOy BEAT, A, AF, WEAE T
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R R

Q% e AL 2 e Wt Roldes
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0.71~0.83)2 Wolx|E A0 E Yeyic

S, oA FAel vjs] ZEjAEFe] e
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o= yeyth F9 ZE2AIZk] 20417 wRel 2
22| vl 48417t o} TFshe ZEAN= =
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~4TAIZE Z2EAE= 2 1181(95% CI: 1,47~3,02),
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35—40A17F 22A= ZIAEZ 1.7280(95% CI:
1.21-2.45), 21~84A7t ZEAE=  ZAEZo)
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42 zeAYEY AHeiel FoHiE Aoz 3l
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Table 3. The Relationship between General Characteristics and Presenteeism (N=30,050)

Presenteeism
Variables Categories Total Yes No X2 |p-value
N(%) N(%) N(%)

Gender Male 14,360(100.0) 2,538(17.7); 11,822(82.3). 77.62 = <.001
Female 9,998(100.0) 2,222(22.2) 7,776(77.8)

Agelyear) <30 3,984(100.0) 660(13.9) 3,324(17.0): 43.63 = <.001
30~39 6,727(100.0) 1,270(26.7) 5,457(27.8)
40~49 6,902(100.0) 1,371(19.9) 5,531(80.1)
50~59 4,991(100.0) 1,085(21.7) 3,906(78.3)
>60 1,754(100.0) 374(21.3) 1,380(78.7)

Education level <Middle school | 16,352(100.0) 3,084(18.9)) 13,268(81.1). 29.76 = <.001
High school 6,845(100.0) 1,386(20.2) 5,459(79.8)
> College 1,155(100.0) 290(25.1) 865(74.9)

Job classification White collar 5,201(100.0) 1,087(20.9) 4114(79.1); 7.86 .020
Pink collar 11,311(100.0) 2,154(19.0) 9,157(81.0)
Blue collar 7,712(100.0) 1,503(19.5) 6,209(80.5)

[\rl)térggg of employees <9 8,203(100.0))  1,587(19.3),  6,616(80.7). 1.38 502
10~249 13,342(100.0) 2,609(19.6): 10,733(80.4)
>250 2,669(100.0) 544(20.4) 2,125(79.6)

Working time (h/week) <20 360(100.0) 40(11.1) 320(88.9): 123.71 i <.001
21-34 549(100.0) 96(17.5) 453(82.5)
35-40 12,852(100.0) 2,233(17.4):  10,619(82.6)
41-47 2,848(100.0) 601(21.1) 2,247(78.9)
>48 7,722(100.0) 1,786(23.1) 5,936(76.9)

lcsﬁ;tng:e year Income Yes 9,246(100.0) 2,136(44.9) 7,110(36.3)) 120.10 = <.001
No 15,106(100.0) 2,623(55.1); 12,483(63.7)

lcsﬁ;tng:e year Task load Yes 5,261(100.0) 1,178(24.7) 4,083(20.8); 34.52 <.001
No 19,096(100.0) 3,583(75.3)) 15513(79.2)
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Table 4. Logistic Regression of Factors Influencing Presenteeism (N=30,050)

Variables B S.E. OR 95% CI p-value
Gender (Ref. male)
Female 0.38 0.04 1.46 (1.36~1.57) <.001
Age(yrs) (Ref. <30)
30~39 0.19 0.06 1.21 (1.08~1.34) .001
40~49 0.24 0.05 1.27 (1.14~1.41) 001
50~59 0.35 0.06 1.42 (1.26~1.59) <.001
>60 0.26 0.09 1.29 (1.09~1.53) .003
Education level (Ref. >College)
<Middle school 0.26 092 130 (1.09~1.56) 004
High school -0.02 044 008 (0.90~1.07) 689
Job classification (Ref. Pink collar)
White collar 0.06 005 107 0.97~1.17) 191
Blue collar 0.01 0.05 1.01 0.92~1.11) 870
Working time (week) (Ref. <20)
21~34 0.38 022 146 (0.96~2.22) 080
35~40 054 018 172  (1.21~245 002
41~47 0.74 0.18 2.1 (1.47~3.02) <.001
>48 0.91 0.18 247 (1.74~3.52) <.001
Last 1 year Income (Ref. No)
Yes 0.33 0.04 1.39 (1.29~1.49) <.001
Last 1 year Task load (Ref. No)
Yes 0.08 0.04 109 (1.01~1.18) 060
Superior qualities & attitudes -0.22  0.01 98 (0.96~0.99) 006
Organizational justice -026  0.04 J7 (0.71~0.83) <.001

-2 | =21565.53, Nagelkerke R?=0.034,Hosmer&L emeshowtest:X?=9.67(p=.289)
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Risk factors and Estimations of Job Satisfaction and
Security among Occupationally Injured Workers

Uijin Kim, M.D.a)b)
Gachon University Gil Medical Center

Abstract

Background : Job satisfaction and security may affect job stress, mental health, and early retirement,
The aim of this study was to investigate the association of occupational injuries and job satisfaction and
security,

Method : A total of 26,490 subjects were included in this study from the fifth Korean Working
Conditions Survey which has conducted 50,205 households selected by stratified sampling in 2017,
Job—stratified multiple logistic regression analyses were performed to investigate the association between
occupational injuries and job satisfaction and security after adjusting for sex, age and working time,
Result : In the office workers, occupational injuries were significantly associated with job satisfaction
(e.g., the odds ratio [OR] for not getting on with work colleagues was 6,353, [95% confidence interval
(CI) 3.851-10.479]) and job security (e.g., perception of the possibility of losing the job [OR 4,141, 95%
CI 2.852—6.013]). The results of manual workers tended to be similar to office workers. In service/sales
workers, occupational injuries were significantly associated with job security, but there was no
significant association of occupational injuries and job satisfaction,

Conclusion : Occupational injuries were associated with lower job satisfaction and perception of the
possibility of losing the job, There were some differences depending on occupational classifications,

Detailed strategies are needed to reduce adverse effects of occupational injuries,

Key words : Occupational injury, Job satisfaction, Job security, KWCS

a) Department of Medicine, Graduate School of Gachon University, Incheon, Korea
b) Department of Occupational and Environmental Medicine, Gachon University Gil Medical Center, Incheon, Korea
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| . Introduction

Occupational injuries constitute a major
portion of The World
Health Organization estimated that 45,696,000

injuries and 142,000 fatalities

injuries in workers,
work—related
occur worldwide every year (1) and another
study reported that 318,000 deaths globally
occur due to occupational injuries (2) In a
study on injuries in workers and health related
outcomes, significant long—term impacts were
observed: self-rated health worse than that
before injury, continuing effects of injuries to
the present day, and incomplete feeling of
recovery from injury (3), In the United States,
occupational injuries were estimated to cost
~$140 billion per year in the 1990s (4, 5).
According to the US National Security Council,
~3.9 million occupational injuries occurred in
2001, with a total cost of ~132 billion dollars
(6). Occupational injuries result in payment to
workers' for compensation benefits, economic
costs for employers, delivery of medical care
services, and work disability (7).

Rehabilitation interventions help injured
workers recover and prevent unemployment
(8). Several studies on worker s return to
work have suggested that early vocational

rehabilitation interventions improve

work—related outcomes (9,10), Although, many
studies have focused on the rehabilitation of
injured workers before returning to work, few
have focused on job stress and social
rehabilitation after returning to work, Job
stress results from a  perception of
inappropriate reward associated with a high

risk of poor mental health (11), Additionally, a

study has suggested that job satisfaction is a
(12). If

workers with occupational injuries do not feel

determinant of early retirement
satisfied or secure in their job, mental health
and the risk of early retirement, which are
already damaged, may get worse, Therefore, it
is important to examine the conditions at work
to assess job satisfaction and security in
injured workers after returning to the job
after an injury,

This study aimed to examine the association
of occupational injuries and job satisfaction
and security using data from the 5th Korean
Working Condition Survey (KWCS) conducted in
2017 by the Korea Occupational Safety and

Health Agency,

II. Material and methods
1. Data source

The KWCS is a national survey that collects
information on social and occupational health
indicators that exist in the work environment,
and it is conducted by referring to the
European Working Conditions Survey for safety
and health policy establishment, The aim of
the KWCS is to provide an overview of the
state of quality of work and employment in
Korea, The topics included employment type,
category of occupation and business, exposure
to risk factors, and employment security, The
survey was questionnaire—based and included
Koreans >15 years of age who were either
employees or self—employed at the time of the
interview, This was a multi—stage, random

sampling based on the Population and Housing
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Census, All respondents agreed to participate
in further scientific study, and were assigned

random participant numbers to ensure anonymity,

Total target participants
n= 50,205

Paid workers
n= 30,108

With complete data of
* Sex
+ Age
+  Working time
» Occupational classification
» Injury history

n = 29,640
Office workers = 11,419
Service/sales workers = 8,833
Mannal workers = 9,388

With complete data of
*+ 5 items about job satisfaction
+ Perception of appropriate pay
* Perception of good prospects for career advancement
+ Perception of proper recognition
+  Getting along with work colleagues
* Motivation for best job performance
= 2 items about job security
» Perception on the possibility of losing the job
+ Feeling easy to find a new job with similar salary

n= 26490
Office workers = 10,455
Service/sales workers = 7,709
Manual workers = 8,326

Figure 1. Schematic diagram depicting study population
2. Subjects

In the 5th KWCS, a of 50,205
participants responded to the 5th KWCS, and

total

there were 30,108 participants who were paid
workers, Among them, 29,640 workers had
information on the variables such as gender,
age, working time, occupation, and history of
11,419 office workers,

occupational injuries,

8,833 service/sales workers, and 9,388 manual

workers, Subsequently, 26,490 participants
were remained after excluding participants who
did not respond, responded "do not know" or
refused to respond to the question about job
satisfaction and security, The demographics of
the study population and the presence of
occupational injuries in the workers are shown

in Table 1,

3. Variables

Occupational injury, job satisfaction, and
security were examined using a self—reported
questionnaire, Occupational injury was assessed
via response to the question: "Over the past 12
months

how many days in total were you

absent from work due to sick leave or
health—related leave?" and "How many of these
days of absence resulted from the following?-
Accident(s) at work", We considered participants
as workers with occupational injuries when
there were more than one day absenteeism due
to work—related accidents,

Subjects were asked the following regarding
their  perception about job  satisfaction:
Perception of inappropriate pay"Considering
all my efforts and achievements in my job, I
feel 1 get paid appropriately;" perception of
negative prospects for career advancement—"My
job offers good prospects for career advancement,
"perception of improper recognition— "I receive
the recognition I deserve for my work;" not
getting along with colleagues—'] generally get
on with my colleagues;" not motivated for job
work for

performance—'"The organization I

motivates me to give my best performance;"

> 195 «



| I

Table 1. Baseline characteristics of study participants (n = 26,490) according to occupational injury

Total participants | Occupational injury, (n, % of rowsx)
(n, % of column*) :No Yes P-value
Sex
Male 12961  57.67 12,690 97.78 271 2,22 <0.0001
Female 13,529 4233 13,318 9857 211 1.43
Age (years)
< 40 9,787  43.78 9,626 98.40 161 1.60 0.0851
40-49 6,945 25.81 6,808 97.79 137 2.21
50-59 6,012 19.81 5895 97.97 117 2.03
> 60 3,746 10.59 3,679 98.02 67 1.98
Working time (hours/week)
< 40 15,666  59.81 15,446 98.64 220 1.36  <0.0001
> 40 10,824  40.19 10,562  97.33 262 2.67
Occupational classification
Office workers 10,455 47.25 10,263  98.02 192 1.98 0.1019
Service/sales workers 7,709 23.26 7582 98.50 127 1.50
Manual workers 8,326 2949 8,163: 97.97 163 2.03
* Weighted percentages from survey frequency.
* Based on chi-squared test.
Subjects were also asked the following disagree”) and 0 ('strongly agree' or "tend to

questions regarding their perception about job
security. perception on the possibility of losing
the job — "I might lose my job in the next 6
months;" and feeling hard of finding a new job
with similar salary — "If I were to lose or quit
my current job, it would be easy for me to
find a job of similar salary." These questions

were identical to the ones used in the

European Working Conditions Survey, The

participants could subjectively answer each

question according to a 5—point scale (strongly

agree, tend to agree, neither agree nor

disagree, tend to disagree, and strongly

disagree), The responses were divided into two

categories: 1 ('tend to disagree' or 'strongly

" . . "
agree" or "neither agree nor disagree") except

the item 'Perception on the possibility of
losing the job": 1 ("strongly agree" or "tend to
agree') and 0 ('neither agree nor disagree' or
"tend to disagree" or "strongly disagree") since
only the meaning of the item was negative,
classified into two

The participants were

groups—cases and controls—according to

whether they had sustained injuries in the
past 12 months,

Potential confounding variables included sex,
age, working hours and occupational classification,
Occupational characteristics included working
hours: <40 or »40 hours per week; and

occupational classification: office workers,
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service/sales manual workers,

Office

workers, or

workers include managers, experts,

technicians and paraprofessionals, and office

employee,  Service/sales  workers literally

include service and sales workers, Manual

workers include agriculture, forestry and
fisheries skilled workers, engineers, equipment
machine

operation and assembly workers,

simple labor workers, and soldiers,

4. Statistical analysis

All statistical analyses were performed using
SAS (version 9.4, SAS institute, NC, USA),
Job—stratified multiple

(PROC  SURVEYLOGISTIC)

logistic  regression

analyses were
performed to calculate odds ratios (ORs) and
95% intervals (CI)

confidence adjusting for

potential confounding factors, We included
general characteristics such as sex, age and
working time as variables in the multiple

logistic regression model to adjust for
potential confounders,
When the

job—stratified multiple logistic

regression  analysis between  occupational
injuries and each item about job satisfaction
and security was performed, participants who
did not respond, responded "do not know" or
refused to respond to the item about job

satisfaction and security were excluded,
respectively,

Job dissatisfaction score and job insecurity
score, which were respectively the number of
negatively answered in the job satisfaction
items and job security items were set, and
multivariable analyses were performed using
job—stratified binomial

negative regression

model (PROC GENMOD),

Confounding factors were considered in the
multivariable analyses in 4 different ways:
crude analysis (modal A) sex (model B), sex
and age (model C), and sex, age, and working

time (model D),

lll. Results

There were 10,455 (47.3%) office workers,
7,709 (23.3%) service/sales workers and 8,326
(29.5%) manual workers, Out of the office
workers, 192 (2,0%) had a history of
occupational injuries, In service/sales workers,
127 (1.5%) had a history of occupational
injuries, In manual workers, 163 (2,0%) had a
history of occupational injuries,

Results of the job—stratified multiple logistic
regression analyses are shown in Table 2, In
the office workers, occupational injuries were
significantly associated with perception of
(OR 2,433, 95% CI
1,529-3.871), perception of negative prospects
for career advancement (OR 1,607, 95% CI
1,001-2.578),
recognition (OR 4,754, 95% CI 3.010-7.507),

inappropriate reward

perception of improper

not getting on with work colleagues (OR
6.353, 95% CI 3.851-10.479), not motivated for
best job performance (OR 2,243, 95% CI

1,340-3,755), perception of the possibility of
losing the job (OR 4,141, 95% CI 2,852-6.013),
and feeling hard to find a new job of similar
salary (OR 0,426, 95% CI 0,285-0.635). In the
service/sales workers, occupational injuries
were significantly associated with perception of
the possibility of losing the job (OR 1,874, 95%

CI 1,121-3,131), and feeling hard to find a new
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(OR 0,285, 95% CI

manual

job of similar
0.145-0,561),

occupational

salary

In the workers,

injuries were significantly
associated with perception of inappropriate
(OR 1,896, 95% CI 1,241-2,896),
perception of improper recognition (OR 2,228,
95% CI 1,464-3.391), not getting on with work
colleagues (OR 2,580, 95% CI 1,526—4,363),
and perception of the possibility of losing the
job (OR 2,139, 95% CI 1,297-3,529),

of

reward

Multivariable  analyses occupational

injuries and job satisfaction and security by
job—stratified binomial

negative regression

model are shown in Table 3, In the office
workers, the job dissatisfaction score in the
with

workers occupational

than

injuries

the

were

significantly higher in workers
without occupational injury when not adjusted
for confounding variables (model A; OR 2,79,
95% CI 2,10—3.71). The significance remained
after adjustment for sex (model B; OR 2.87,
95% CI 2.16—3.82), additional adjustment for
age (model C; OR 2,87, 95% CI 2,16-3.82),
and additional adjustment for working time

(model D; OR 2,66, 95% CI 2,00-3,54), In the

service/sales workers, the job dissatisfaction
score in the workers with occupational injuries
was significantly higher than in the workers
without occupational injury when not adjusted
for confounding variables (model A; OR 1,35,
95% CI 1,01-1,80). The significance remained
after adjustment for sex (model B; OR 1,35,
95% CI 1,01-1,80), additional adjustment for
age (model C; OR 1,34, 95% CI 1,00-1.79), and
additional adjustment for working time (model
D; OR 1,34, 95% CI 1,00-1,79). In the manual
the job dissatisfaction score in the

with

workers,
workers occupational

than

injuries

in the

were
significantly higher workers
without occupational injury when not adjusted
for confounding variables (model A; OR 1,55,
95% CI 1,27-1.,90). The significance remained
after adjustment for sex (model B; OR 1,59,
95% CI 1,30—1.94), additional adjustment for
age (model C; OR 1,55, 95% CI 1,26-1,89), and
additional adjustment for working time (model
D; OR 1,54, 95% CI 1,26—1,88). Job insecurity
scores were not associated with occupational

injuries in all types of workers and models,

Table 2. Results of Odds ratio (OR) and 95% confidence intervals (Cl) of job satisfaction and security by
job-stratified multiple logistic regression model

Office workers Service/sales Manual workers
OR Cl OR Cl OR Cl

Perception of inappropriate pay 2.433 1.529, 3.871: 1.218:0.721, 2.058:1.896: 1.241, 2.896
Perception of negative prospects for 1.607 1.001, 2578 1241 0732, 2.106 1265 0834, 1918
career advancement

Perception of improper recognition 4,754 3.010, 7.507: 1.069 0.626, 1.826:2.228 1.464, 3.391
Not getting on with work colleagues 6.353: 3.851, 10.48: 1.868 0.849, 4.106:2.580 1.526, 4.363
Not motivated for best job performance 2,243 1,340, 3.755: 1.025 0.508, 2.064: 1.590 0.962, 2.628
Perception of the possibility of losing the job 4.141: 2.852, 6.013:1.874 13;112311’ 2.139 1.297, 3.529
Feeling hard 1o find a new job of similar salary 0.426 0.285, 0.635 0.285 061;651’ 0766 0507, 1.158
All models are adjusted for sex, age, and working time.
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Table 3. Multivariable analysis of occupational injuries and job satisfaction and security by job-stratified

negative binomial regression model

Model A® Model B Model C° Model D°
Job dissatisfaction score
Office workers
Not injured Reference
Injured  2.79 (2.10, 3.71) 2.87 (2.16, 3.82) 2.87 (2.16, 3.82) 2.66 (2.00, 3.54)
Service/sales
Not injured Reference
Injured  1.35 (1.01, 1.80) 1.35 (1.01, 1.80) 1.34 (1.00, 1.79) 1.34 (1.00, 1.79)
Manual workers
Not injured Reference
Injured  1.55 (1.27, 1.90) 1.59 (1.30, 1.94) 1.55 (1.26, 1.89) 1.54 (1.26, 1.88)

Job insecurity score
Office workers
Not injured
Injured
Service/sales
Not injured
Injured
Manual workers
Not injured
Injured

1.11 (0.91, 1.39)

0.89 (0.66, 1.19)

0.92 (0.73, 1.15)

1.10 (0.91,

0.89 (0.66,

0.95 (0.75, 1.18)

Reference

1.34) 1.10 (0.91, 1.34) 1.12 (0.92, 1.37)
Reference

1.19) 0.87 (0.65, 1.16) 0.87 (0.65, 1.16)

Reference

0.94 (0.75, 1.17) 0.97 (0.77, 1.21)

a

Model B was adjusted for sex.

c

Model A was not adjusted for confounding variables.

Model C was adjusted for all variables in model A and further adjusted for age.

Model D was adjusted for all variables in model B and further adjusted for working time.

IV. Discussion

In this study, we used data from the KWCS
to investigate the association of occupational
injuries with job satisfaction and security of

workers, Multiple logistic regression analyses

and Multiple negative binomial regression

analyses were used to examine the association

between  occupational injuries and job

satisfaction and security after adjusting for

confounding factors that could affect job

satisfaction and safety, Although Workers with

occupational injuries had significantly lower

job satisfaction, and job security showed

opposite results,

In this study, the prevalence of occupational
injury was 1,98% in office workers, 1,50% in
service/sales workers, and 2,03% in manual
workers, The Korean Ministry of Employment
and Labor (KMOEL) reported that occupational
injury rates in the Korean working population
had steadily decreased from 2003 to 2017 (13).
In 2003, a rate (0.90 %) below 1% was
recorded, which implies that the rates were
also below 1% from 2003—2017, Since KMOEL
only recognizes occupational injury or illness
that requires more than 4 days of care as an

industrial accident, and the data used in this
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study are self-reported data, it is appropriate

that the ratio of occupational injury in this

study is higher than those reported by
KMOEL,
A study on factors influencing the

perception of risk of work-related accidental
injury investigated for 244 full—time employed
men and women (14) reported workers using
primarily manual worker equipment felt more

at risk than those wusing office worker

equipment or no equipment, The finding that
the difference between occupational injury
prevalence between office workers (1,98%) and
manual workers (2,03%) is minimal suggests
that the actual occupational injury risk of

office workers may be greater than the

perceived risk of occupational injury,

In the multiple logistic regression analyses
(Table 2), office workers with occupational
injuries had a significant association with all
the items about job satisfaction, service/sales
workers with occupational injuries had a
significant association with no item about job
with

manual  workers

had a

satisfaction, and

occupational  injuries significant

association with several items about job

satisfaction: perception of inappropriate pay,
perception of improper recognition, and not

getting on with work colleague, Several
studies on job satisfaction reported that job
associated with increased
(15),
supports the

that the

dissatisfaction is
detriment and

This

physical
(16).

studies, but

stress,
absenteeism study
previous suggests
significance and effect differ by occupational

classification,

The significantly higher ratio of perception
of the possibility of losing the job of the
office, service/sales and manual workers with
occupational injuries supports that
occupationally injured workers have lower job
security, According to a study on job hazard
and job security (17), hazardous jobs tend to
employ low—skilled workers who can be
discharged easily resulting in job insecurity,
The association of occupational injuries and
lower job security supports the previous study.
However, it is interesting finding that office
and service/sales workers with occupational
injuries may feel easier to find a new job of
similar salary than those without occupational
injury. This seems to be due to relatively high
number of low-—skilled workers who can be
discharged easily are relatively large among
the injured workers,

In the job—stratified negative binomial
regression analyses (Table 3), we adjusted for
the confounding variables one by one, In all
the occupational classifications, occupationally
injured workers had significant association
with the job dissatisfaction score in all the
case of

models, In particular, in the

service/sales workers, occupational injuries

were significantly associated with no item on
but the

job satisfaction, significance

in the

was

observed analyses performed after

summation of all items on job satisfaction, As
a result, it was shown that although there was
a difference in degree, occupational injuries

were  significantly associated lower job

satisfaction regardless of occupation, Office

workers had the highest odds, manual workers
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followed, and service/sales workers had the
lowest The result implies office workers are
more vulnerable to occupational injuries than
other occupational classifications in terms of
job satisfaction,

A study has suggested that job satisfaction
is a determining factor for early retirement
(12). The findings of the present that the
occupational injuries are associated with lower
job satisfaction suggests the occupational
injuries would be an important risk factor of
early retirement, Workers returned to work
after absenteeism due to occupational injuries
may have a high risk of early retirement due
to low job satisfaction despite being able to
work, Therefore, after returning to work due
to occupational injuries, it is important to
examine the working conditions to assess the
job satisfaction of the injured worker,

In the job—stratified

negative binomial

regression analyses, occupational insecurity
scores were not significantly associated to
occupational injuries in all models and
occupational classifications, This seems to be
because the two items on occupational security
show opposite association for occupational
injuries,

This study has several strengths, First, the
findings about the association of occupational
injuries with job satisfaction and security were
based on a wide array of job types in different
industries

from a nationally representative

working population, It should be noted that
the results of this study may be useful to
Second,

policy makers, specifically in Korea,

potential confounding factors in the statistical

analyses were controlled, Therefore, the
results of this study provide reliable
information  about the relationship  of

occupational injuries with job satisfaction and
security,

Yet several limitations exist in this study.
First, this study is cross—sectional, so we
cannot rule out the possibility of an inverse
causal relation, Second, we did not assess the
type or severity of injuries, We could
determine the influence of overall injuries but
could not determine whether mild impairment
was associated with work absence or reduced
job  satisfaction or security, The third
limitation was the small sample size of injured
workers, The survey on a wide range of
industrial groups in KWCS provided a large
total  population, but the number of
occupational injuries was as low as 192 (1,98%)
(1.50%)  for
(2.08%) for

manual workers, suggesting that several items

for  office  workers, 127

service/sales workers and 163
did not show a significant association with

occupational injuries, as expected,

V. Conclusion

Our findings from a representative sample
of Korean workers suggest that occupational
injuries are associated with lower job
satisfaction, Office workers with occupational
injury have higher probability of lower job
than other

satisfaction occupational

classifications, Occupational injuries are also
associated with job security, but all the
directions of association

There

opposite were

observed, were some differences
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depending on occupational classifications,
Detailed strategies are needed to reduce A,
adverse effects of occupational injuries, Our
results should be considered with caution due

to the limitations of the study.
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Abstract

Objective : The self—employed workers are known to be vulnerable to occupational health problem, This
study aimed to investigate the risk factors of work—related stress among self—employed workers in
Korea,

Methods : We analyzed 8,782 self—employed workers (4,432 males and 4,350 females) from the fifth
Korean Working Condition Survey (KWCS) which has conducted to 50,205 households collected by
stratified sampling in 2017, Age—standardized prevalence ratios (SPR) and multivariate logistic regression
analysis were performed to investigate risk factors (work demand, ergonomic, biochemical, physical and
psychosocial risks) of work—related stress by gender,

Results : The ergonomic and psychosocial risk factors were associated with work—related stress in both
gender, The odds ratio (OR) for ergonomic risks was 1,55 (95% Confidence Interval (CI) 1,13-2.13) in
males and 1,64 (95% CI 1,13-2.38) in females, The OR for psychosocial risks was 1.84 (95% CI
1.35-2.50) in males and 1,46 (95% CI 1,01-2.12) in females.

Conclusion : Work—related stress of self—employed workers were significantly related with ergonomic and
psychosocial risks, Additional research should be performed to assess and investigate other risk factors
associated with work-related stress and to discuss ways to reduce the risks among self—employed

workers,

Key words @ self—employed, risk factor, ergonomic, psychosocial, Korean Working Condition Survey
(KWCS)

1) Department of Medicine, Graduate School of Gachon University, Incheon, Korea
2) Department of Occupational and Environmental Medicine, Gachon University Gil Medical Center, Incheon, Korea
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| . Introduction

Work—related stress is defined as a physical
and emotional adverse reaction that occurs
when the requirements of the work do not
match the ability, resources or needs of the
worker[1], Stress is assumed to be a natural
part of the working environment, however in
practice, work—related stress can adversely
affect work performance, physical and mental

health[2—4],

problems are the second most common cause of

In Europe, these stress—related

occupational diseases after musculoskeletal

disorders and about a quarter of workers in
(EU)
stress had an effect on health in the 2000

European Union reported work—related
European Foundation survey[5],

Considering that the stress factors in the
working environment continue to increase,
stress at work seems inevitable, Stress factors
related to working environment can usually be
considered as ergonomic, physical, biochemical,
and psychosocial risk factors, Prior studies
have shown that the ergonomic risk factors
(repetition, force, and posture) leads to
musculoskeletal disorders and were associated
with psychosocial work factor that could cause
work stress[6, 7]. Physical risk factors (noise,
high or low temperature), and biochemical risk
factors (smoke, fumes, dust, organic solvents,
or infectious substances) have been involved in

negatively affecting workers' health and to

reducing work performance[8—15], Moreover,
psychosocial risks (work demand, emotional
labor, bullying) have been found to be

associated with and

health problem[16—19].

occupational injuries

Studies of work-related stress and its

related risk factors have been conducted
mostly on paid workers not to self—employed
workers, According to the Statistics Korea, the
proportion of self-employed workers in the
economically active population has declined for
20 years, but has rebounded since the second
half of 2011, especially among those aged 50
and older[20], Since self—employed workers are
legally regarded as business owners, they are
not subject to basic health insurance coverage
except for employment insurance or industrial
accident compensation insurance, Moreover,
unlike paid workers, these workers should be
held accountable for all possible risks at work,
Thus, self-employed workers were vulnerable
for stress from work,

Previous studies have tended to investigate
work—related stress factors among paid
workers, however, few studies have considered
the effects of the work—related stress among
self-employed workers, especially, there was
lack of study for work—related stress among
self-employed workers from the Korea with
considering gender effect, Therefore, we aim
to investigate multidimensional risk factors of
work—related stress focused on self—employed

worker with gender stratification in the Korea,

II. Materials and Methods
1, Data source and study population

We analyzed data collected from the fifth
(KWCS)
conducted by the Korea Occupational Safety
and Health Agency (KOSHA), The

Korean Working Conditions survey

survey
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provides basic data of worker's health,

working  conditions, working hours and
workplace environments, and its methods and
structure are based on European Working
Condition Survey (EWCS)[21]. The population
of the KWCS included representative sample of
current Korean workers aged 15 and above
selected from across the country through

multistage cluster sampling, All

further

systematic

participants agreed to enroll in
scientific research, and were assigned random
participant numbers to protect anonymity[22].
In the fifth KWCS, a total of 50,205
workers participated, We extracted data on
adult participants aged 20 to 65 years which
represents the general working population, and
Thus,

restricted to self—employed workers,

data from 8,782 participants were included in
this study after excluding those who aged
under 20 or over 65 years old (n=8,477), those

who are non—paid workers or workers except

self—employed (n=32,490), and those who
missed or refused (n=456)(Figure 1),

2. Main variables

Respondents were asked whether they
experienced work-related stress using a
self—reported questionnaire, Work—related

stress was assessed via a response to the
question: "How often do you experience stress
at work?" Those who answered "always' were
regarded as to have

stress[23].

high work—related

n=50.205

The Korea Working Condition Survey (KWCS), 2017

Paid workers or unpaid family workers (n=32.490)
Aged under 20 or over 65 year old (n=8.477)

Exclusion

With missing or refusal data (n=456)

Final study participants
n=8,782

Figure 1. Schematic diagram depicting study population.
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Work demand was evaluated using the
following question: "working at very high speed’,
"working to tight deadlines" and rated 0 to 100
value based on a seven—point scale (100=all of
the time, 90=almost all of the time, 75=around
three—fourths of the time, 50=around half of
the time, 25=around one—fourth of the time,
10=almost never, and O=never), The calculated
value was converted to dichotomous variable
(high/low) according to median value,

Workplace risks were divided into four
categories: (i) ergonomic risks (vibrations, painful
or tiring positions, repetitive hand or arm
movements, moving or lifting people, carrying
heavy loads, standing or walking posture) (ii)
biochemical risks (breathing in smoke, fumes,
powder or dust, breathing in vapors such as
solvents and thinners, secondhand smoke,
handling chemical products, handling infectious
high

temperature, low temperature), (iv) psychosocial

materials), (iii) physical risks (noise,
risks (hiding emotion during work, affecting
critical decision during work), Each section
was rated 1 to 7 value based on a seven—point
scale (7=all of the time, 6=almost all of the
time, S5=around three—fourths of the time,
4=around half of the time, 3=around one—fourth
of the time, 2=almost never, and l=never) and
dichotomous  variable

was converted to

(high/low) according to the median value[24].

3. Covariates

Potential confounding variables included age,
education level, household income, occupation,
working hours,

size of enterprise, Age was

divided into 3 groups: 20-34 years, 35-49

years, ©50—64 years, Educational level was

categorized as middle school or below, high
school, and college or above, Household
income which represent monthly income was
divided into the following 4 groups with
intervals of 1,000 U.S, dollars:
(<1,000), 2nd quartile (£2,000), 3rd quartile
(¢3,000), and 4th quartile (>3,000), Based on
the Korean Standard Occupational Classification

(6th revision), the KWCS data investigated 10

1st quartile

occupation types, and also surveyed soldiers,
Occupations were classified into 3 categories:
white collar (managers, professionals, technicians
and semi—experts, and office workers), service
and sales (service workers and sales workers),
and blue collar (skilled agricultural and fishery
functional and relevant

workers, operators

functional workers, equipment, machinery

handlers and assembly workers, and simple
laborers), Working hours were classified into 2
groups: 52 hours and less than 52 hours per
week, more than 52 hours per week, The size
of enterprise which represent the number of

employees was divided into 3 groups: under 5,
5-9, 10—49, and more than 50,

4, Statistical analysis

We performed chi—square tests to compare
the baseline characteristics of self—employed
workers according to gender, The odds ratio
(ORs) and 95% confidence intervals (95% Cls)
for risk factors of work—related stress were
calculated wusing a fully adjusted multiple
logistic regression model and stratified by
gender, A P—value of <0.05 was considered as
Based on the 5th

statistically significant,
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KWCS in 2017 considered to be the general
population aged 20 to 64, indirect standardization
method was wused to estimate the age—
standardized prevalence ratio (SPR) to confirm
the comparative risk of risk factors of
work—related stress in self—employed workers
to that of the general population, All statistical
analyses were completed using SAS version 9.4

(SAS Institute Inc,, Cary, NC, USA),

ll. Results

Table 1 presents the baseline characteristics
of the 8,782 self—employed workers by gender
(4,432 males and 4,350 females), Among the
study participants, workers aged 50 to 64
years old (62.84%), high
(53.2%), and with a monthly income of $3,000

school graduates
or more (4th quartile, 52,8%) accounted for a
high percentage in both male and female, In
terms of working characteristics, 36,7% of male
workers were engaged in service and sales
occupation, 50% for female workers in white—
collar, The percentage of working more than
52 hours a week was 48,1% for males, and
53.7% for females, slightly higher for females,
Enterprise with less than five employees had
the largest number of employees in terms of
the enterprise size, Work demand were found
to be higher in men than in females and the
proportion of high—risk groups in ergonomic,
biochemical and physical risks was higher for
males than for females, on the other hand, for
psychosocial risks females were higher than
males, Statistically significant differences were
observed between two genders, education level,
monthly income,

occupation, working time,

size of enterprise, work-related stress, work

demand, ergonomic risks, biochemical risks,
physical risks, and psychosocial risks,

In order to compare the prevalence of
work—related stress risk factors in the general
population, SPRs were calculated using data
from 19,791 males (age, 20—64 years) and 21,894
females (age, 20—64 years) who are economically
active and participated in the 5th KWCS (2017)
as a general population and shown in Table 2,
The SPR for ergonomic and psychosocial risks
in male workers were 1,06 (95% CI, 1,02 to
1.11) and 1,25 (95% CI, 118 to 1.32), In
addition, the SPR for ergonomic, biochemical
and psychosocial risks in female workers were
1,04 (95% CI, 0,99 to 1,09), 1,08 (95% CI, 1,03
to 1,13) and 1,15 (95% CI, 1.09 to 1,21).

Table 3 shows the adjusted ORs (95% CI),
which adjustment was made for covariates (age,
education level, household income, occupation,
work hours per week, size of company), for
work related stress and its risk factors
between two genders, For the male workers,
adjusted OR was 1.36 (95% CI, 1.01 to 1.85)
for high work demand, 1,55 (95% CI, 1,13 to
21.3) for high ergonomic risks and 1.84 (95%
CI, 1.35 to 2.50) for high psychosocial risks,
Significant association was observed in work
demand, ergonomic risks and psychosocial risks,
however, for biochemical and physical risks,
there were no significant association, For the
female workers, adjusted OR was 1,64 (95% CI,
1,13 to 2.38) for high ergonomic risks and 1,46
(95% CI, 1,01 to 2.12) for high psychosocial
risks, in addition, both risks had significant

association with work—related stress,
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Table 1. Baseline characteristics of study participants

Total Male Female

N % N % N % p-value

Age 0.194
20-34 378 43 208 4.7 170 3.9
35-49 2,885 329 1,450 32.7 1,435 330
50-64 5,519 62.8 2,774 626 2,745  63.1

Education level < 0.001
Middle school or below 810 9.2 375 8.5 435 10.0
High school 4,675 53.2 2,220  50.1 2455 454
College or above 3,297 376 1,837 414 1,460 33.6

Household income < 0.001
1st quartile 21 24 78 1.8 133 3.0
2nd quartile 1,304 14.9 382 8.6 922 212
3rd quartile 2,625 29.9 999 225 1,626 374
4th quartile 4,642 52.8 2973 671 1,669 384

Occupational classification < 0.001
White—collar 3,430 39.0 1,255 283 2,175 50.0
Service and sales 3,318 378 1,625 36.7 1,693 389
Blue collar 2,034 232 1,652  35.0 482 1141

Working time (hours/week) < 0.001
<52 4,312 49.1 2299 519 2,013 473
>52 4470 50.9 2,133 48.1 2,337 537

Size of enterprise < 0.001
<5 8,105 92.3 4,009 905 409 942
5-9 324 3.7 233 53 9N 2.1
10-49 208 24 128 29 80 1.8
>50 145 1.7 62 1.4 83 1.9

Work-related stress < 0.001
Low 8,480 96.6 4,251 95.9 4229 972
High 302 34 181 4.1 121 2.8

Work demand 0.004
Low 5,509 62.7 2,715 613 2,794 642
High 3,273 37.3 1,717 387 1,556 358

Ergonomic risks < 0.001
Low 5,003 57.0 2,349 530 2654 610
High 3,779 43.0 2,083 470 1,696  39.0

Biochemical risks < 0.001
Low 4,529 485 1,951 440 2,308  53.1
High 4,253 515 2,481 56.0 2,042 469

Physical risks < 0.001
Low 6,004 68.4 2,746  62.0 3258 749
High 2,778 31.6 1,686  38.0 1,092  25.1

Psychosocial risks < 0.001
Low 6,164 70.2 3,190 720 2974 684
High 2,618 29.8 1,242  28.0 1,376 316
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Table 2. Age-standardized prevalence ratio (SPR) of work-related stress risk factors#

SPR 95% Cl

Total
Work demand 0.99 0.95-1.02
Ergonomic risks 1.06 1.03-1.10
Biochemical risks 1.03 1.00-1.06
Physical risks 1.00 0.96-1.04
Psychosocial risks 1.19 1.14-1.23

Male
Work demand 0.98 0.94-1.03
Ergonomic risks 1.06 1.02-1.11
Biochemical risks 0.98 0.94-1.02
Physical risks 0.97 0.93-1.02
Psychosocial risks 1.25 1.18-1.32

Female

Work demand 0.99 0.94-1.04
Ergonomic risks 1.04 0.99-1.09
Biochemical risks 1.08 1.03-1.13
Physical risks 1.00 0.94-1.06
Psychosocial risks 1.15 1.09-1.21

«Work-related stress factors divided into five categories: work demand (working at very high speed
and to tight deadlines), ergonomic risks (vibration, painful or tiring positions, repetitive hand or arm
movements, moving or lifting people, carrying heavy loads, standing or walking posture), biochemical
risks (breathing in smoke, fumes, powder or dust, breathing in vapors such as solvents and thinners,
secondhand smoke, handling chemical products, handling infectious materials), physical risks (noise,
high or low temperature) and psychosocial risks (hiding emotion, affecting critical decision during work)

Table 3. Adjusted Odds Ratio (OR) and 95% confidence intervals (Cl) for risk factors of work-related stress
among self-employed workers

Male Female
Adjusted OR 95% ClI Adjusted OR 95% Cl

Work demand

Low 1.00 1.00

High 1.36 1.01-1.85 1.29 0.89-1.86
Ergonomic risks

Low 1.00 1.00

High 1.55 1.13-2.13 1.64 1.13-2.38
Biochemical risks

Low 1.00 1.00

High 1.13 0.83-1.54 0.94 0.65-1.36
Physical risks

Low 1.00 1.00

High 1.22 0.90-1.67 1.41 0.94-2.10
Psychosocial risks

Low 1.00 1.00

High 1.84 1.35-2.50 1.46 1.01-2.12
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IV. Discussion

We used 2017 KWCS data to identify the

prevalence rate and the risk factors of

work—related stress which cause degradation of

work performance and health problem, When

compared to general population, SPR of
ergonomic, psychosocial risk factors were
higher in both genders, Furthermore, these

risk factors have increased work—related stress
statistically, even when data have been fully
adjusted for occupational and socio—demographic

characteristics such as age, education,

occupation, income, working time, and size of

enterprise, Therefore, ergonomic and

psychosocial risk factors were more likely to

cause work—related stress, Ergonomic risk

factors were reported to have positively

associated with occupational stress in factory
workers[25]

included emotional labor and making critical

and psychosocial risk factors
on—the—spot decisions were highly associated
with working stress[16,26]., As self—employed
workers have both the nature of waged
workers and employers[27], the work—related
stress on the effects of ergonomic risks
increases same as waged workers, and it can
be interpreted as increased work—related stress
due to the pressure on emotional labor and
major work decisions as employers,

However, the SPR of work demand was not
higher compared to general population in both
gender, fully adjusted OR for work demand
was higher in male workers than in female
workers and the data of male workers was
statistically significant, Moreover, adjusted OR

for physical risk factors was higher in female

workers than in male workers, This could be
interpreted as male workers are more stressed
than females in terms of work demand, and
female workers are more sensitive to physical
risk factors than

males, increasing

work—related stress, Working environment
such as physical risks is directly related to
worker's health regardless of gender, it has a
significant impact on female workers in
particular[28], Male workers seem to be more
stressed in terms of work demand than
females[29], however in the case of females,
they are heavily affected by household labor,
therefore household labor needs to be adjusted
before the analysis[30],

In this study, most self—employed businesses
had fewer than five employees, and previous
studies showed that workers at small size of
company were more vulnerable to occupational
health problems[31],

are considered employers,

Self—employed workers
not workers, and
are not totally protected by the Occupational
Safety And Health (OSH) Act

Without the revision of the

of Korea,
system,
work—related stress of self—employed people
will continue to be potential risk to the health
and safety,
There were a several limitations in this
study, First of all, the obtained data were

analyzed cross—sectionally, an association

between risk factors and work-related stress
was found, however, casual relationship can
not be proved, Further longitudinal studies are
required to confirm the casual influence,
Furthermore, there was a lack of structured

measurements in this study to assess the
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degree of risk factors and work-related stress
due to the limitations to nature of data,
Therefore objective evaluation tools need to be
used to overcome the preceding limitations in
future study,

The study we have conducted has a number
of strengths, Self—employed workers in KWCS
population have been systematically selected

by the Korea Occupational Safety and Health

Agency (KOSHA), To the extent of our
knowledge, this is the first study in South
Korea to investigate the risk factors of

work—related stress among self—employed

workers stratified by gender, Self—employed
workers are very vulnerable to occupational
safety and health as employers and workers at
the same time, We hope that our study will
promote future research regarding
self-employed worker's safety and health, In
addition, structured evaluation tools should be
developed with longitudinal studies to identify
causality and other factors associated with

work—related stress on self—employed workers,

V. Conclusion
Through this study wusing KWCS data,
age—SPR for ergonomic and psychosocial risks
were higher than that of the general

population, In addition, these risks were found
to be associated with work—related stress
through its adjusted OR,

Further study is needed to investigate other
factors that may influence the work—related
stress and to discuss ways to reduce the risk
work—related  stress

factors and among

self—employed workers,
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Table1. Distribution of study population, poor psychosocial well-being, and working hours per week by key covariates

Variables ,\Tlo(t%) Poorwrélstf):(i)rl]gglcal Working hours per week
Mean (SD) P-value® Mean (SD) P-value®
Total 25,088 40.60 (20.0) 45.18 (9.5)

Gender 0.099 <0.001
Male 12,965 (51.7) 40.80 (20.3) 46.19 (10.1)

Female 12,123 (48.3) 40.38 (19.7) 4411 (8.7)

Age <0.001 <0.001

19-29 2,696 (10.8) 36.98 (19.3) 45.64 (8.9)
30-39 6,150 (24.5) 38.41 (19.5) 4474 (8.2)
40-49 6,900 (27.5) 40.31 (19.9) 44.40 (7.9)
50-59 6,039 (24.1) 41.95 (20.0) 45.27 (9.4)

60 or more 3,303 (13.2) 45.73 (20.5) 47.08 (13.8)

Residential area <0.001 <0.001

Seoul 3,603 (14.4) 41.50 (19.2) 47.14 (10.7)
Busan 1,837 (7.3) 37.68 (17.0) 44.89 (9.7)
Daegu 1,371 (5.5) 37.51 (19.2) 46.21 (10.1)
Incheon 1,689 (6.7) 40.67 (21.5) 46.28 (9.5)

Gwangju 1,231 (4.9) 38.88 (15.1) 4334 (8.2)
Daejeon 1,284(5.1) 37.42 (18.5) 4442 (8.6)
Ulsan 1,129 (4.5) 38.88 (18.8) 4412 (9.3)
Sejong 141 (0.6) 30.61 (15.9) 4377 9.1)
Gyeonggi-do 4,568 (18.2) 40.92 (20.6) 4561 (9.0)
Gangwon-do 757 (3.0) 42.85 (24.2) 44.39 (9.7)
Chungcheongbuk-do 1,047 (4.2) 40.46 (19.6) 44.89 (9.2)
Chungcheongnam-do 1,145 (4.6) 40.22 (19.8) 43.32 (7.6)
Jeollabuk-do 994 (4.0) 41.71 (17.8) 4370 (7.5)
Jeollanam-do 796 (3.2) 43.10 (21.5) 4433 (9.9)
Gyeongsangbuk-do 1,076 (4.3) 42.84 (19.8) 4540 (10.2)
Gyeongsangnam-do 1,621 (6.5) 39.62 (20.8) 44.65 (9.4)
Jeju-do 799 3.2) 52.13 (24.7) 43.54 (9.5)

Type of occupation <0.001 <0.001
Senior manager 134 (0.5) 38.84 (20.4) 42.62 (5.3)
Professional/technical 5,009 (20.0) 38.06 (19.2) 42.66 (6.5)

Clerical 6,077 (24.2) 38.05 (19.3) 42.26 (5.1)
Service 2,351 (9.4) 41.06 (19.5) 49.07 (12.1)
Sales 3,520 (14.0) 39.94 (19.4) 47.56 (9.9)
inc'iA\L?srtlf;Jlture' forestry and fishery 103 (0.4) 51.07 (22.4) 4438 (11.5)
Skilled 2,259 (9.0) 42.88 (20.5) 46.37 (9.1)
Machine operator 2,640 (10.5) 42.50 (20.0) 46.58 (9.4)
Unskilled 2,908 (11.6) 47.18 (21.2) 47.62 (14.2)
Soldier 87 (0.4) 32.37 (22.6) 4246 (4.7)

Monthly income (1000KRW) <0.001 <0.001

<2000 8,302 (33.1) 42.57 (20.0) 4494 (11.0)
2000-2999 8,143 (32.5) 40.44 (20.1) 46.18 (9.2)
3000-3999 5,077 (20.2) 39.39 (19.7) 4492 (8.1)

=4000 3,566 (14.2) 38.09 (19.8) 43.83 (7.5)
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Education <0.001 <0.001
<High school 10,658 (42.5) 43.84 (20.4) 4711 (11.5)
College graduate 5,058 (20.2) 39.96 (19.8) 45.54 (8.4)
=University graduate 9,372 (37.4) 37.25 (19.0) 42.79 (6.5)
Occupational status <0.001 0.649
Full-time employee 21,697 (86.5) 39.99 (19.7) 45.17 (8.9)
egg{g;’:gafy employee or day 3,391 (13.5) 4446 (21.2) 4525 (12.6)
Exact term of employment <0.001 0.0115
Not set 22,406 (89.3) 40.35 (19.9) 45.13 (9.2)
Set 2,682 (10.7) 42.69 (20.9) 45.62 (11.6)
Subcontract <0.001 <0.001
No 23,935 (95.4) 40.18 (19.8) 4511 (9.2)
Yes 1,153 (4.6) 49.15 (21.0) 46.63 (14.0)
Shift work <0.001 <0.001
Yes 2,848 (11.4) 40.35 (19.9) 44.69 (8.9)
No 22,240 (88.7) 42.51 (20.6) 49.02 (12.6)
Type of workplace <0.001 <0.001
Public sector 2,743 (10.9) 37.70 (20.1) 41.61 (6.5)
Or’gg‘rﬁ]g’a”n";te‘p“b“c organization 321 (13) 3961 (20.8) 42,07 (65)
NGO 162 (0.7) 38.69 (20.4) 4340 (9.2)
Private sector 21,862 (87.1) 40.99 (19.9) 45.69 (9.7)
Enterprise size (No. of workers) 0.0009 <0.001
<9 10,241 (40.8) 41.10 (19.9) 47.03 (10.9)
10-249 12,596 (50.2) 40.38 (20.0) 44.05 (8.3)
=250 2,251 (9.0 39.55 (20.3) 43.11 (6.8)

a: P-value of the ANOVA comparing the poor psychological well-being and working hours per week across the different groups.

Table 2. Linear regression and threshold regression model fits

Permanent Precarious
Statistics | Model 1° Model 2° | Model 3¢ | Model 4% | Model 1° | Model 2° | Model 3° | Model 4°
SSR 7,165,968 7,121,000 ¢ 7,088,000 : 7,088,000 : 2,214,543 | 2,176,000 : 2,142,000 : 2,151,000
BIC 172,770 117,300 117,800 118,300 47,831 33,167 33,718 34,082
HQIC 116,700 116,900 117,100 32,661 32,895 33,088

a Linear regression model

b Threshold regression model with 1 threshold value
¢ Threshold regression model with 2 threshold values

d Threshold regression model with 3 threshold values
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Table 3. Association between working hours per week and poor psychological well-being in 2017 in South Korea

Permanent (N:19,736)b

Precarious (N=5,352)°

Bficient 95% CI Bficient 95% CI
Less or equal the threshold -0.004 (-0.15, 0.15) -0.22%%* (-0.37, -0.08)
More the threshold 0.14*** (0.09, 0.19) 0.09* 0.01, 0.17)

Adjusted for age, sex, region, education, monthly income, job, occupational status, exact term of employment, subcontract,

shift work, type of workplace
*P<0.05; =P<0.01; »+p<0.001
b Threshold value: 44 hours/week
¢ Threshold value: 40 hours/week
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