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AgZ Az ZEAY HEL 452%(1414179)2 7P we AHor

Bt om(EA%, 2024b), ==, % 7hy 2 AT AL 17.7%(55,482

o), AR b 9 AR AYY 12.5%(39,179%), A, Y4 b d

A% A9 10.0%(31,206%), = 7FeaE, dAw 2 AR As Axd

56%(17,6619), 528 Atz 9 A AE ARY 4.1%(12,938%), s

AZE 2@ g 9iaks Az 3.4%(10,620%), 324 U AEH §2 Az
1.

A4 1.3%(4,185%) =22 Yefdal JHEAA, 2024b).

E1-D AaE Axyd 222 ¢ BEX(E9: 4, %)

Korean Standard Industrial Classification

N %
Code Classification List
101 Slaught-ering of livestock, processing and 55,482 17.7%
preserving of meat and meat products
102 Processing and preserving of fish, 39,179 12.5%
crustaceans, molluscs and seaweeds
103 Processing and preserving of fruit and 31,206 10.0%
vegetables
104 thasmufacture of vegetable and animal oils and 4185 1.3%
105 Manufacture of dairy products and edible ice 10,620 3.4%
cakes
106 Manufacture of grain mill products, 17.661 5 6%
starches and starch products
107  Manufacture of other food products 141,417  452%
108 Manufac.tgre of prepared animal feeds and 12,938 41%
feed additives
Total 312,688  100.0%




1.13 AaE Azxd 4229 G189l ==

g AxXY 2224 #AY 5 =944, Aserd, JA7hEsd fala
Qlo :ZHrti(nternational Labour Organization, 2011). &4 Faa
ol 71y FAHAO A-2(Chaharaghran et al., 2022), &5 ARgo=z

©
At ZFRicco & Signorelli, 2017), AlFS Ax 92 A g4 9]

e 9 7e 33 LEFo] EgHETHThetkathuek et al, 2015: Seng et
al., 2018). Aystsbd Goflacle WrtE  EX(Mohammadien et al,
2013). &= AEX Al 57](Curwin et al., 2015), 7l &9 S 15 A7t
Aot e sstEd HEZBurdzik et al., 2012), &% 9 7I2% 715 Al
#gol ZetHtk(International Labour Organization, 2011; Galinska and
Zagorski, 2013). QIZFgeH4 fFofjacle A F dA AHAl, FAES #
A, S%E FgF, €2 FZro] ZgEH(Deros et al, 2010; International
Labour Organization, 2011).

Aa7tA] Ay foled] kEo Rt AT A Axd ARF
A AHA] F224] Hn(ded & AR, 2021, A Axd B4

2 2270 §o189 L& AZ(Kim et al, 2022), 7+SALe] {aia

]

ro

& Aro] ¥t AZKim & Jeong, 2024a), AL ARZA, 753,
el T2 ZEZY] fofaQl E AL wWeE AFERER 9], 2023a)
ol At ¥, A=E AxYS o=z E9H, Aed, ArEst
2 89 kE HAZE AAHoz BENT AT EEsiich wEhA, 2z
o fajagle wWE L& AR EF £ BASIy, 224 557
o] AT IAE AANLR EAgt A7t Hasiot

1.1.4 A8 Az 2222 Z2=AA A

Bl

1-25 AaE AxY 4229 A" IZAAER 9F As) &
e vepd Aotk 2022¢ Ever AHA |
F AsiAt= 11,9459, o] F AgE AXYLS 253Q2.12%)F 2

ol olet

Lt e



2 UehgtHa 855, 2023a). 2018W AlaE Az TZAAAS Q
F Aotz 16490llen, ol wd Frleles AFE eIk
B2019; 18LFE 20205 I8LFE 2021 z%}n%%ﬂ-, 2022; 11
LEE 2023a). 2018WHE 2022W71A] ARE AxY ZEA9 I=
AR 54 FY AARFERGe] 48.0%2 7P Eokod, Atnga
(28.71%), HIAIAZLF(18.6%), FTLLTTT(4.8%) o2

(T gLe5E 2019; T&LFE 2020; TELFE 2021 IBLFH

2022; 11855, 2023a).

rik

off ¥ ofp off

(B 1-2 AaF Axd Z=249 22442 3@ 4, %)

Year  Total i}gjﬁglg Non-traumatic ~ Traumatic low  Carpal tunnel
& low back pain back pain syndrome
work
202 253 113 40 86 14
% 44.7% 15.8% 34.0% 5.5%
2021 258 136 41 70 11
% 52.7% 15.9% 27.1% 4.3%
2020 245 116 58 56 15
% 47.3% 23.7% 22.9% 6.1%
2019 227 112 44 63 8
% 49.3% 19.4% 27.8% 3.5%
2018 164 73 30 54 7
% 44.5% 18.3% 32.9% 4.3%
Total 1,147 550 213 329 55
ota
100.0% 48.0% 18.6% 28.7% 4.8%

Ae7tA Aud Axd =9 I=AAdS] wer Al A=
g a3 HeE 54 A o

< =94, Ao, QIxtEerA 9 T 4R adeg AFstar Qlof
AHQ] AMure] dfjAo] RESICHWang & Lin, 20115 Ilardi, 2012; Murgia
et al., 2012; Syron et al., 2018; Ismaila et al., 2020). 53] =24, A
Sera, Qe aqlel REAA B30l oluE 9Ee mALA o
29 =

I il
o ZrEst ke u|zj=x] ALY totol= FHHolal A A

i

[¢]

i



o2 =R k2 WA A oMol AEHAR Qs LAYst
TS ougtth(World Health Organization, 2019). Hol2-& A

Aol e ZF7HA17]H(Ahola et al., 2013), J5F Ao HHA

F2 v h(Rehman et al., 2015). wabA, AgaE Az 222+
(@)

2 JAH A% BAQ 22AA SEme ohjs Hud A%

1]
Mo e o N

oo oo
o

AgE AlxYe AE AAxE gAY 7Hae] 34 ot Q7]
2o 1o} Ao s AHS ZHSHH(Thetkathuek et al., 2015;

Seng et al.,, 2018), 7|A]-AH], $&F AFEo=Z It A3 XFL g
Stch(International Labour Organization, 2011). E3t F5AHES] 7y
oA REEAQl AYES 2RteH, FHE Fu 5= ELRTHSeng et
al.,, 2018; Musolin et al., 2014). Ala% A|xHe gt AT &
2259 SZFA 53 IFE A (nternational  Labour
Organization, 2011; Musolin et al., 2014; Seng et al., 2018), Al&%&
Azxde 244 55 S4s° w2 49 F stu= d=5A do
(Ariyanto, 2021; A=Y 9] 2023).

=0l AaE Axd ZERAES WA IFAKEE 2ste] 8AIRE o

o

A DESGE 28 24 AL Qe

& =

B, 2023b), AAZF 22 Qloto] £H IH FAo BEAHAHQ FFS vl
4 dtt(Mokarami et al., 2020; Cho & Kang, 2022). E3F HA|7E
+5E= 7IES HE £ e ARE oA ot d-7F8 A5E
st 4 QltH(Adkins & Premeaux, 2012; DiRenzo et al., 2011). $&W



4 BAe AAEd 9 fds Wellcls AL 9ot (National
Institutes of Health, 2023), dwr&Ho=z SHES AZstAY FA|Sk= H)
oHgE 7= A dojUAY FH Fo|k IEEZ] = T
R "ol Z7 ?JS_ zﬂ% o gtcH(Thorpy, 2012). 4-714 ZA5e
HE AEEe dEHS THoAe] g b ZAFe] g Fejo|th(Kahn et
, 978 A 4o a7t gt e 8, 7ot
A< omgtth(Kahn et al., 1964).

5 Sy

(Moreno et al. 2016)°ﬂ FFe vH 4 Sy 3L olyRt 9lE2 &
220 A% 48 e AASH &4 AZE 4 e Hokxel I
njz= F£9 9% qdo=z dHA Qrh(Lavigne et al., 2011; Sorour &
Abd EI-Maksoud, 2012; Soderstrom et al., 2012; Arandelovié¢ et al.,
2010). 1=d, A9, 471 2T, 2244 55 oW 3" 24
o ®lopito] Aol A=E Zﬂi%ﬂ RIS Hder olE wA
ot e EAT die FESITh wEbd, AsE Alxd A4
il

=
A7t Bas

4 tEAe dyez AAWH, 9-/b 2%, 28344 % vl
DA, Wby 7Y Amy B FxA AnTAE Bt

=3

1.1.6 AaE AxYd 2229 &9 =9
2 =Y o] A4y deof gt

ozl FAAL FAH F7] Fo %EH% olm]st

Bakke, 2010: Bakker et al, 2014). 22719 E¢E:=

o g, dF A, Y Sol FFE v R(Christian et al, 2011;

Bakker et al.,, 2014; Abdulrahman et al., 2022). &% 22 A EZ]

2 Adukere] A¥AE A wf Az w2 XA oA Q1] e FAOIH

FQ WA AoltH(Crawford et al.,, 2010; Christian et al., 2011).

=
ar

Mo



4 Yol FTFE A= T8 IF 8do=mE 4 AFE:(Ugwu
et al, 2014), AF WL (Garg et al, 2018), L Y(Tesi et al., 2019;
Dwiyanti et al., 2021) 5o°] gloH, E35] x2Z AFro] He 2T trx
Tof Aok JFe mAlE T8 JFF 892 el UtH(Top et
al.,, 2015; Njoku, 2022). =2 AFrE A1 3g&Fo ozt L2249
ol (Nyhan & Marlowe, 1997), 2ol 4 A, AY, 4=
Zlgto g ZjQle]l oy A FA4LY] oot dFol tis) =
ZIHE  olu|gtth(Shockley—Zalabak et al., 2000). #&F T
A5 oigt ZiQle] FAEAN AAA ¥gE ou|stH (Locke,
1976), ZFeF #E QaQlo] digh 7ile] A AR HHE R
OHKian et al., 2014). 492 7H%do] 419 47 LoflA] FPE}F JHi=
Ao (Hofmann et al., 2014), 7 WFE Z 2FoAe A4 7
At e A, QA 384 9 FAY AAES XeH(Zheng et al,
2015). & = Tt AP AF=2E 29 WA Garg et al., 2018),
WAHHultell & Gustavsson, 2011), 7F&AHKeyko et al., 2016), AL 5] E
Z|AHTesi et al., 2019)E ez EASH A To] EAsiH, F2 A}
T4 ZEAE W"}EE o]Fo|A it

g2 AaE AP 22 Al Jle Axge] ¥ EN(E
!

M
am 2 ox

ol 9 o

fr ol 1o
o

T2 2022), WA ZATAL Teolt AHe Y o] EdHo]
1ol (Thetkathuek et al.,, 2015; Seng et al, 2018) ¥WFAQl AMREZ|T}=
de 22 542 AYn A 2RAe 24 Afn 4% wEE 9
o] A =l wA+= FFS mefste AL F=AY AR Ayt A
B2 oA ARFZAERE oyt *3’5_}75]01]/‘15 e F8gh WHAIR U
B JIh(Umit et al, 2020). @ebA, 29 o IFS A= &
A5 sk, o a9 Qs WA AR A 2ede 7
olE #Ash= A7t Zast
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2.1 AaE AxEe fa9das!
=287 Q912 x|z gk AA 5 7E £ UdE TF Yo &
9l WolH, A, HF, 12, AH2o] sfgHct(National Association of

Safety, 2018; AFASHARAALA  2020). AaE AR L=2A= ZY
> TRAO 55.5%7F 85dB o9 AFo| k&% ™ (Chaharaghran et
al., 2022), =x2% 3 Z2a:= AHY 100dRBAS] Agdo LZHt}

2~a1

AFgo g Qls] %o wEHEchRicco & Signorelli, 2017). &4 Az
AL Y 36.68CY 1L Ao =% (Thetkathuek et al., 2015),
YsAE 222 18T 9 A2 3o LZHthThetkathuek et al.,
2015).

M (Mohammadien et al., 2013), &= AX T2A= F7] FH o=
F2 Edo L=EdcH(Curwin et al, 2015). s|XE 7ty S2AE2 &
FA, A48 sbetad, 17 JA7HAe 22 sekEde] k=E5™ (Burdzik
et al, 2012), =% 9 &7 7lv S=As2 Bzt & g9 k&9
THGalinska and Zagorski, 2013).

ATFFeHA aele RAHR A, v F2, FHE FE, 44 AA
lof BFE& & o TAEH(National Association of Safety, 2018;
HAATY, 2020). A-Ferd 8¢ AAC] FEolvd g8

Fot7] wiwel sk |7 7P ofeeH, A7Ixt
H

AS A A7) Aol drA¥er 4= Qltt(National Association of

ol
2,
_)&

N
e N R
ra
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Safety, 2018). 7FsAl&F =2 % FARE A AW HAZAA A
A=z Zs sHA =9, HlaeZed M= BEEAHQ T4 SHA "o
(Deros et al., 2010). 59|, &7/ 7l& ZL2AES 1L

o 140kge] SH=S FFSth(nternational Labour Organization,
2011).

Al dS nulPth(nternational Labour Organization, 2011). wWzabA],
AgE AxXY =229 Foladl =& AEE NEAHQ] fejacld ot
opetstaizr obH, ZEAA F5 AR HlgAz o] kE ALE H]

Wl A}d st
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e 5ol A7 A, 553 ol #Zh, v F9o JAo] YehE A
=S EAste] WIHAHL, 2010). LZAA EZL 7-Eer4A
A

AT Kim et al, 2022; =AY 9

=
0.

ot
o
=
)
rr
P
o
fr
s
v
2

2023b; Kim & Jeong, 2024a).

TEAAEGS] HAL TEA] AAA EFo] FFS wA 49 4
= "olAA & BNt ofyzt Ao o9t kFE &4
AAEA W&o F7F o= olofA AR AAAR = 2
S oPAZIH (R, 2010), ZEAS] AIAA, AAA A7 RAAQ
FFS v AGEAZ 9] 2023¢; Kim and Jeong, 2024b).

HEE AxY TEAE Aed L X U o $FL F4d

™ (Thetkathuek et al., 2016), =2 +F9] & 24, HEA ZA|, HH
o2 A Sl MY B2 JAEFEd foladl kE 22 Qs =44 &

52 S4HSormunen et al., 2009; Wang & Lin, 2011; Chailklieng,
2019). &3], ARF AxAS AFs o] W2 Aideeler s @

2 Zgo] olgsl SEoR AWYHL 9ol HA BF sade] wrh

(Sormunen et al., 2009; Murgia et al., 2012).

NEE AxY A 2BAA §F 48 AW 9F 29
B8 g7 IR adws ggoz Ao olTol . wehd, 2
279 A E47 gL =E 52 FFHoE Tejst] 2EAA
530 92 AL 99 =581, o F @ el ¢ B 4

MALR] wopste] 2BAA 55 EY 4 Y= AHY $4e9
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Hopb2 =R k2 WA ZA oMol AEHAR Qs LAYst
£ 572 Yulst, AAMH 1z, AQy #E" RAA B Yad
a4, AL AR FF Sel EHe=E yedth(World  Health
Organization, 2019). AAA 142 AR=R 5] AHHoR IZ4EE -
As o, YaTie IR dFE Fdctke B¢ A=aEst= A
Qlof gt REAHoIAY Y whg-S S3tt(Maslach et al, 2001). vt
Auroz 1A AgH o] BEL A4le] ot fedd AelAY 54

Holgo] F£g9 I glo=z= 24 T35 9 TH EAV 3
CHChen et al.,, 2024; Trockel et al., 2020). = 5
Aot= =44 F3°ol Hobxo dAHdE F7HAZIHM(Chen et al,

2024), =¥ TA EA” Hol-g HLrt F7FFH(Trockel et

2
=
i
I

*
>
N
v

o

<
Jhu

al, 2020). ABE AzxY QA ZERs 22AA BE 5480 ko
B, 2247 52 971 250z Jdd 4@ pd EAE 548 5
7] mEo] Wotee AW 4 At wehd, AmnE Az ZAs
ddos A9, Q-7 25 2244 B2 W pd 24, o
S 7ol AW W TxA AuPAE Bt el SHx9E s
-
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o7, o#gol= EFstl EVE Zde Ae T
(Bakker et al., 2014). 24lolgt 24l ¢ 9
o, 94, = A& APske Ae ouetti(Bakker et al, 2014). &
dolgk Ao Q4o s HFStal PESHA =F5te] AZto] HWHEA
W= AL on|gtch(Bakker et al., 2014). 2229 Z¢ Bk +=
< o Ao, dF Am, A Sl dFE R HH(Christian et
al., 2011; Bakker et al., 2014; Abdulrahman et al., 2022).

2HY EYL 23 AFEZ(Ugwu et al, 2014), AF T (Yalabik et
al.,, 2017), el ZHAQ JFS Tr=rh(Tesi et al, 2019; Salanova
et al., 2005; Gloria & Steinhardt, 2016; Goswami et al., 2016).

ToAre] A9 242 24 AlFReE Aol M Eom(rfan, et
al., 2022), 23 YA 29 =292 AF WFHEoF Aol w1, 4
T 9EL7E S7MESE A b FUbtH(Garg et al, 2018).
AR EZALY] 7S AR dHlo] Had o = ALt HopAH
(Tesi et al, 2019), ®H|Z2UA A" 2R e AFoAe 344

&

=
A AA, s8AY BATE A =l 3

N

Hir

2
e
o
o,

2 v ZAtHGoswami et al.,
2016). mebA, &Y Edo FFE vA= 2F AR, AR TE5E, 4
Watol FAE mpefstal, ols TAlIA ARRAY AJ4HAS] BAZE oA
o271 mefst= A4t Zasith
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. ¥=

3.1 2P xAR AaF Az 227 HolHg =&

3.1.1 Al6at T2 XAt

e
re
-+
rr

o

FARAFTHE Aot AR AATLA FHSE AR
Aozt T2 ZAHKWCS: Korean Working Conditions Survey) Z=E
o]gste] EAMotrt. Alext FLRAHIA=E FHA}EU:  European
Union) 4Fot F2A @ (Eurofound, 2015)04 AHAlSl= FHIZHIA
(EWCS: Furopean Working Conditions Survey)S HIz|ulgt AR
AR EA L& JAr AA b= EZ2/xdE, A7 AY, 229, 189
g, A% d4F, fded =& A: § dFeEe AvtHor mpelshy)

o
et At (AHAMAREAATY, 2020), ArAtAEAC JFL H|A

2 Aol E ARE Axdel W A7 e dAstd 62 Z=2%
A 50,5389 SHA T FHEEAALR(EAA, 201799 2R
= 10 sigEe ARE AXY ZEA 8808 FESITh olF
dmrEAdEFol w2t @A, ARt 2 B FA, AR FARL
PRl FARRE, g FARE ARRE L i
BAA 22 9 2] T, e 27 SAAE AdEoer RS
HCEARE, 2017b). ARRAZ T Ee A @8 22 7ol A
(a

b ARACLA AT, QA el wel, 44 S AR

Rl

>~
jus

2RAE ESVAAA, 2024b), AL sl AARE AR H]
FASHE A, EX olsh e A B Aol FAS AE E@h
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321 ZE4A 5 o4& AR wE #lad ' aE v

Feladl ke aE HAE AY HeEs2 KWCS ARAGHTdE
of

AQTY. 20200 BF FoA A7 FHe dFEHE= #H4E Adste] A
gotgom, AT HEes A foad B4 2EAA FoR FEY
ct.

Falal 542 Q28 Q29 “HIoks EFARE § o T2 g
A dste A2 o HEJYZEYTY] T Sd@om EF faadl
e, &5, 12, AR), Ay faadE 92 9z, 37, sEEd
A%, @l d7], A, A fofaiEAEt A, FHE F
a3, 94 2, BHE Shor pAEglen, ZF gE2 1A THZA
YA HEr FAEJTAIGE A A, 2020).

g L& SE2 "la AFAPEEAAH(OSHA:  Occupational
Safety and Health Administration)®] #3184 k& Al 27 714
Hazard Zone Checklisst®} Caution Zone Checklisto]]l @zt 2A17F =gt 2
AZE oA 4AZF ulgk 4AZF olAor  EBSEITHOccupational Safety
and Health Administration, 2021a; Occupational Safety and Health
Administration, 2021b). ©]& <5l F4H HFoiad otF Hd L& A

S ARE olgslel (h1E FT 274
d ) x i kE VAR FASeH, Mt k& TS

/
A= T- AZoA 5, 6, T8 3/4, 482 1/2, 382 1/4, 1, 242 0.1=
1=

TESFIHKim et al., 2022).
LA 552 Q70 A 1d F FsteE vy e AGA B
AZE ARAFUZE S B gHEHor AR B2 A, 256EH5S)
A2 285 AR, Jddel, o,

_16_



® o

2 AN 224
Zpol7t EAfs=7HE HASH] flstel xitests
EAet=7HE A745H7] S5t t-testE
3 FeH EA 7|2 = SPSS 27.00]H {olaEs 0.052 &

Azt

Aol 7}

| 55 =

& o] w2t fofadd ke FF
s,

=2

LE TR
YIS 242

Hehet.

o

— O =] = H 2] O 0Ols A~ H
3 1> ‘rTOH—g-Cﬂ L= % Ev: = H?l' ‘ﬁ:rl %Tg‘l—f&} HJLE
Factor Measurement Variables Varla.bl? Description
Abbreviation
Vibration from hand tools, . .
! Vibration
machinery
Physical Noise so loud Noise -~ Exposure frequency
ysica 1. Never, 2: Rarely, 3: 1/4
hazards High temperature High temperature times, 4: 1/2 times, 5: 3/4
times, 6: Most of the time,
Low temperature Low temperature 7: Always

Chemical and

Breathing in smoke, fumes, dust

Fumes/dust

Breathing in vapors such as
solvents

Vapor

Skin contact with chemical

Chemical contact

Exposure time

=(Working hours per week
<+ Working days per week)

X Frequency of hazard

Biological
hazards Tobacco smoke from other . exposure
people Tobacco smoke (0.75 for “Always®, "Most of
Handling in factious materials the time®, and "3/4  times®;
such as waste, bodily fluids, Infection 0.5 for "1/2 times“; 0.25 for
laboratory materials "1/4 times*; 0.1 for "Rarely*
Tiring or painful positions Awkward posture and "never”)
Carrying or moving Handling Handling - Exposure level
Ergonomic heavy loads heavy loads 1: <2 hours
hazards . . 2t 2-4 hours,
Standing posture Standing posture
3: > 4 hours
Repetitive hand or arm Repetiti .
epetitive motion
movements
Back pain Back pain
Musculoskeletal ins i i 0: No
' I(\/ngsciﬁar paln?kln upper limbs Upper limb pain
pain shoulders, neck, etc.) 1: Yes

Muscular pains in lower limbs
(hips, legs, knees, feet, etc.)

Lower limb pain
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322 2544 55 d¢add 24

M

3.2.2.1 fs18Ql A=A

r FpE AR wso AEy 24 Az As

KWCS ¢ztz9] 74 #H:=z FAAH Faa

[e]
o —
aste] =4" 2= 95adl l:% ATt 7]
Cl

rE
2
i
>,
op
_O|L
do
o
2

>,
>,
&
_:L
>,
ﬂ
HE
o
rlo
N
'
e
Mo
EN
>,
2

4 SIA Y=t éxos}% 7/101‘:}.

E 3-29F Fol 83 o819 Cronbach’s Alpha %2 0.797=2
UEbEth Askehd fefjadle gL wdo] AAEeH,
Cronbach’s Alpha #t2 0.91302 uyeldth <IFgerd faale ‘At
& 28, 2] AT E3o] AAELH, Cronbach’s Alpha 42 0.593
o8 e

o}
d,
re
)
)
1
A

(¥ 3-2) Cronbach’s Alpha Zt2 ©]-85t Qe AFA BA Ay}

. Initial . Final ~ Cronbach’s
Latent Variable Ttems Removed Question Item Ttems Alpha
Physical hazards 4 4 0.797
Chemical and Fumes/dust
S 5 3 0.913
Biological hazards -
Infection
lifting people
Ergonomic hazards 6 4 0.593

Sitting posture
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3.2.2.2

o|]
on

22

Q70 “A 1

o
o 1

E=

[e)
22 FAE PTGt E AALA, 2020).

=4, o, &, ', Bw

253).
o, td, FE,

T
o

L
__oo

Tor

f

5

74 A=
O =
T

hael =z
bsiek.

and Health

o
[e]

1

—

o
A]
S5FTH(Occupational Safety and
Safety

Kim et al., (2022)9]

Occupational

(Hazard Zone Checklist, Caution Zone Checklist)oll wha} 2A17F v]gt, 24]
2021a;

oA 772 AL A2 FAEATHAAMHAEAATL, 2020).
A 5,6, THL 3/4, 482 1/2, 382 1/4, 1, 242 0.12 &

Health ~ Administration,
Administration, 2021b).
Lemeshow HAS o|&

o
ar

SPSS  27.0°1H

L)
1—

o717

£d 7

o
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0.052 BEA35%

)

(B 3-3) 227 B3 BF 2AAY FARALS S A7 ws
Factor Variable Abbreviation Description

Dependent Variable

Back pain
Musculoskeletal Uvper limb pain 0: No
pain PP P 1 Yes
Lower limb pain
Independent Variable
Gender 0: Male, 1: Female
Age 1: < 40s, 2: 50s, 3: = 60s
Work experience (Year) 1: <3, 2: 3-9, 3: >10
Working hours / Week 11 <40, 2t 540
1: Machine operators and
Work assemblers
oret Occupation 2: Craft and related trades
workers
3: Elementary workers
1: Manufacture of other
Industr food products
ustry 2: Processing and
preserving
Vibration
Physical Noise
hazards High temperature
Low temperature
Vapor .
Chemical and hemical é: ;% 4h(})]urs
Biological hazards Chemical contact : ours
3: >4 hours

Tobacco smoke

Awkward posture

Ergonomic

Handling heavy loads

hazards

Standing posture

Repetitive motion
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s A oln A=AUAYTSl BE SHO

|
TR HAE Heg2  FAEAH Eurofound, 2016; AFFoPHEAAT
4, 2020).

2 AFolMe A=Y 24 Ayl wet AA 15714 fsiesl 5 &
FHor MAHE 571 Q<A(Vibration, Noise, High temperature, Low
temperature, Handling heavy loads)o] Alz% Ay #AdLHdS FAst
+ aRlor ourt Sle ZAo=x mwuEo] XFAo= 57 als Hide
2 dFRdE dAseltt B 78 HER A" FES Kim et al,
(2022)9] Faiagl k=& AR 4 wRe] mep((HE 9 ZFARE /
FF IFYE ) x ¢ =F VAR FASeH, e =& 7HSA
= 78 AHZoA 5, 6, THE 3/4, 482 1/2, 382 1/4, 1, 282 0.1=2
TESHY. 8 ddE LE 552 Occupational Safety and Health
Administration(OSHA)2] G389 k& A7t EF 7|Fo] weat 247F o]
gt 2A1ZF ol 4AIZE migh 4AIZE ooz BRI THOccupational
Safety and Health Administration, 2021a; Occupational Safety and
Health Administration, 2021b).

d-7H8 252 AR 24 Aol wet AA 57ER] = FolA A
FHorg HAAFH 47 Q921(Tired, Family, Concentration, Responsibility)
AaE Axd 4-71d 25 8o it Sle Aox wdEo| I
Hom 4719 ade dier A4 RdS AAsIdo 4d-7M8 45

e

ofN

_21_
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ne
o,
T
>
4
g
L
N
.,.4
Mo
e
f|r

i =
Aol B SHom A BRe A, B2 F 9% dzelel 9
| 2]

B2, EE s THEelA

g % & 4 IE
SqEgen, 4 B5e 14 A GAs Ass TYed
o

S| A d-7H Aol ARt AHE  9Rtth(Eurofound, 2016:
APARPAEAATH, 2020)

4EAA T2 Q10 At 19 St HAste o 22 A E
A7 ARAFUZFo B SFom AR EFS A4, 25E5D).
B4, o, B, ®, "WEA, &5, & 5 A7 T&5 AR, J9ol, o,
25, 9 5 A 28%%F F A BFom pAHGeH, Ut e |,
‘Gt 22 AR ITHEurofound, 2016; AFAHHBAALY, 2020).

FH IE BAE Q71 Ad 19 59 SWy fEste] oy g2
AL duhg ZF AsUzFY el et SEer HE B2 A, I
E717F oldoh. A, A= B9t AF 7k AR, Aa dojuk 2]
msitt, F 7R FEOR LAEoH, ZF FEL 194 571A]9]
AL Az ARG A7t =oW A I EAE AR AHE 9
ﬂliE}(Eurofound 2016; ArdordEAATA, 2020)

Hob22 Q79 “?H— A sHAHA ot 22 e dupd AF

771@477}‘?”011 T SHoR MR Ege A, HIY AAH o=
717t o] Eof B4, 4 wEe| %M 2] = %‘01 €t 5 2
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34 Wobe BAL AT AT W
. . Variable ..
Latent Variable Measurement Variables . Description
Abbreviation
Vlbra_tlon generated by hand tools, Vibration
machines, etc.
Noise so loud that you would have to Noi
X . oise
raise your voice to talk to people
Work Temperature so high that you sweat even High %: 52_ EO}T;SHS
environment when you're not working temperature 3: >4 hours
Low temperature regardless of Low
indoor/outdoor temperature
. . . Handling
Carrying or moving Handling heavy loads heavy loads
Felt too tired after work to do some of Tired
the household jobs which need to be done
Found that your job prevented you from .
o . . Family
giving the time you wanted to your family
Work—-family — 1 Never ~
conflict Found it difficult to concentrate on your Concentration 5. Always
job because of your family responsibilities
Found that your family responsibilities
prevented you from giving the time you Responsibility
should to your job
Back pain Back pain
Muscular pains in shoulders, neck and/or U .
: pper limb
Musculoskeletal — upper limbs ain 0: No. 1: Yes
Pain (arms, elbows, wrists, hands, etc.) P ’ »

Muscular pains in lower limbs
(hips, legs, knees, feet, etc.)

Lower limb
pain

Difficulty falling asleep

Difficulty
falling asleep

Sleep—related . . Waking up 1: Never ~
problems Waking up repeatedly during the sleep repeatedly 5: Daily
Waking up with a feeling of exhaustion Exhaustion /

and fatigue fatigue
Ihfeel physmally exhausted at the end of Exhaustion N ~
Burnout the working day - Never
5% Daily
I feel emotionally drained by my work Drained
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3.2.3.2 B3gAst: AA

Model Fit#t B34 242 T F2UAA 23S ASsHad 24
A= 2, p value, root mean square residual(RMR), root mean square
error of approximation(RMSEA), goodness—of—fit—index(GFI), normed fit
index(NFI), relative fit index(RFI), incremental fit index(IFI), comparative
fit index(CFI), Turker—Lewis index(TLDE &3] =I5ttt Fx2HAA
Model fito] ¥t A3 Ao @2 RMR2 0.05 w9kl <2 Hdo]
23 5} 2w (Byrne, 1998), 0.08 n7tz= 583t 4 2l =2 UER
tHHu & Bentler, 1999; Browne & Cudeck, 1999). RMSEAX 0.05 m|qto]
W F2 mdolztal shglom 0.08 ww7tA] Aetsirtal shltH(Browne &
Cudeck, 1999). GFI(Byrne, 1994), NFI(Byrne, 1994; Bentler & Bonett,
1980) RFI(Bollen, 1986), IFI(Bollen, 1989), CFI(Hu & Bentler, 1999;
Byrne, 1994; Bentler &Chou, 1987), TLI(Byrne, 1994)%= 0.9 o|A¥d 7<%
Agsttal skelen, 0.857H] 38e 4 Sl Aoz Uebgth(Shin &
Jeong, 2020).

yo] AZL = average variance extracted(AVE), composite reliabil
ity(CR) & W4 7+ AEAT=E 245kt Fornell & Larcker, (1981)
2 AVEE 0.5, CR2 0.7 Hot 24 yepyol Agsittal stk 54 =2
Ao o] &H FA m{7]x]+= SPSS 27.0, AMOS 22.0°]t}.

[t
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©
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# 3-5v FuH e W5 Y 24 HF AvE dehdo A
24 742 KWCS fxz9] Adehs, 4-714 45, 2544 55
A 74, Hlokx W40 WA e S5k flsto] A

A-714 252 Worry o] BE&o] AAEN 2™, Cronbach’s Alpha 4t
< 08472 WEZAYHA yergh AGe78 9] Cronbach’s Alpha 2 &

1070¢] #&(Fumes/dust, Vapor, Chemical contact, tobacco smoke,
Infection, Awkward posture, lifting people, sitting posture, standing
posture, repetitive movements)©] AAEROH, 0.7382 WEAHA o
gttt EeE ZEAA §50.758), W T EZA(0.875), Wokx
0.89D)°] @k WA etk

E 3-5) Cronbach’s Alpha #H& ©o]83F Hotg 2y 4=y BAY

a3
Latent Variable III;E?SI Removed Question Item Ilf[ gsi Cr?ﬁsﬁzh’s
Work environment 15 10 5 0.738
Work—family conflict 5 1 4 0.847
Musculoskeletal pain 3 3 0.758
Sleep-related problems 3 3 0.875
Burnout 2 2 0.891
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AL KWCS

1 SAatol

o.___
o5

Mol qcloz g
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=
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<

ol
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i

o Tl Lk

Varimax

Qolog

oA 7]

&

(5)EoF-%
oJs19 2™ (p<0.001),

A YrebgtH0.765) criteria

[

A

Kaiser—Meyar

oF

Bartlett’s2]

FA =L,

0.60).

-Olkin(KMO) AAE #2
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(E 3-6) Wobs 2go) AFY BAS B¢ A% A T g
FEER R
. Component
Factor Measurement Variable
1 2 3 4 5
Concentration 0.900 -0.021 0.087 -0.012 0.049
Work—family Responsibility 0.889  -0.034 0085  -0.031  0.065
conflict Family 0.762 0.066 0.089 0.123 0.142
Tired 0.693 0.149 0.165 0.172 0.282
Noise -0.028 0.821 -0.026 -0.025 0.137
Vibration -0.062 0.783 0.047 -0.053 0.099
Work Low temperature ~0.046  0.645 0073 0148 0013
environment
High temperature 0.096 0.613 0.080 0.030 -0.101

Handling heavy loads 0.183 0.590 0.054 0.197 0.024

Waking up repeatedly 0.104 0.067 0.896 0.142 0.097

Sleeprelated  pyiggclty falling asleep  0.108 0.036 0.885 0.083 0.059

problems
Exhaustion / fatigue 0.161 0.132 0.817 0.176 0.165
Upper limb pain 0.012 0.062 0.122 0.819 0.115
M““g;;keleml Back pain 0.101 0.058 0.106 0.793 0.127
Lower limb pain 0.057 0.117 0.124 0.788 -0.056
Exhaustion 0.201 0.055 0.133 0.097 0.907
Burnout .
Drained 0.204 0.057 0.153 0.081 0.892
% of Variance 26.478 14.381 11.361 8.847 7.805
Cumulative (%) 68.872
Kaiser—Meyer—Olkin 0.765
test
Bartlett’s test p<0.001
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37 AsdeE 540 W An A5 9
Factor Measurement Variables Description
. 0: Office worker
Job group Z: Job group 1: production worker
T1: Employees are appreciated when they
have done a good job
T2: The management trusts the employees to
do their work well 1: Strongly disagree
2 Tend to disagree
Organizational ~ T3: Conflicts are resolved in a fair way 3: Neither agree nor
trust disagree
T4: The work is distributed fairly 4: Tend to agree
5: Strongly agree
T5: There is good cooperation between you
and your colleagues
T6: In general, employees trust management
W1: T have felt cheerful and in good spirits 0: At no time
W2: I have felt calm and relaxed 1+ Some of the time
2: Less than half of the
Well-bein W3: T have felt active and vigorous time
& 3. Most than half of the
W4: T woke up felling fresh and rested time
4: Most of the ti
W5: My daily life has been filled with things 5 Anosofothe teimléne
that interest me
J1: Considering all my efforts and
achievements in my job, 1 feel T get paid
appropriately
J2: My job offers good prospects for career
advancement
J3: 1 receive the recognition I deserve for my 1: Strongly disagree
work 2 Tend to disagree
Job J4: The organization I work for motivates me to 3+ Neither agree nor
satisfaction erform at mv best disagree
P Y 4: Tend to agree
J5: T feel very competitive with others when it 5t Strongly agree
comes to work.
J6: 1 might lose my job in the next 6 months
J7: Even if I quit my current job or lose my
job, T will easily be able to find a job that
pays similar wages.
El: At my work I feel full of energy 1: Never
Work 2: Rarely
enoagement E2: I am enthusiastic about my job 3: Sometimes
838 4. Most of the time
E3: Time flies when I am working 5: Always
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3.2.4.2 Ars1dEA 29 A=A 24

B 3-82 F@A 4R wed A=y BA AF ABE ued o
O

ot E 3-8%7} Fo] xZ AlFL 9] Cronbach’s alpha 32 0.883e=z W
Z217 debdes, 490.909), Y =940.778)= WHAHA e
ok AR wkEro] J5 J6, J7 23S AAECH Cronbach’s alpha
A2 07952 WHEAHA UERRTh

(E 3-8) Cronbach’s Alpha Z-& ©o]&3% AS|A2ld 29l A1ZA

24 2

Latent Variable IIrtl:;?Sl Removed Question Item Ilz ierrlii Cr?ﬁ;ﬁzh’s
Organizational trust 6 6 0.883
Job satisfaction 7 J5, J6, J7 4 0.795
Well-being 5 5 0.909
Work engagement 3 3 0.778
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3.243 AR 9 Hu|HS

H A As PEAY mge olgste] s AAHL XSt o

a71E ohie] mdolq SgHor BAY 4 9k mde =gt 44
el FA Gve FA9 R RS Agsw we 7t Aoag
3 e gkt ARE Fo FRdos BAY 4 9chEdwards

Lambert, 2007). Yang & Jeong, (20202 &% H
W e, dHAS, IRARE da, ARIA AR, ot
AE TASH] ffote] SARES ARt =HEset FEHHS 7o) T
AgE EAst9d. 2 AFolAEZ Edwards & Lambert, (2007)9] S
95 ARgSt] FEH A Sl dFE Al 27 AIRE(D),
A5E HEE()), dYW) 9] dFe FFA o=z EAstat g

Rt Yang & Jeong, 20202 3|AYAAA AAE AolE EASH]
95to] Hu¥4(indicator variable) Z& AFgSHETH 2 AFoAE 3
WA A AR ARRATE Abele]]l Zpol7t EASH=7IE mHefstr]
Sto] Hu]#H4=(indicator variable) ZE& ARt 242 AAIGH. Hu#
4 (indicator variable) Z+= W% Wa4E 01 1= Hgsto] $2]2<
JE2 EIASH= W T=ottt(Hardy, 19935 Neter et al., 1996). H3
Husg2 wgste] ZAstH 54 dHE7E 712 HFol H]

sauso] uAs JFS W AT 4 UkHardy, 1993; Neter et

]
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52 AFYIAL olgstel ARAT AAH Aole] Holrt EAsH}
oF, Edwards & Lambert, (2007)9] STAHLE-S ALE
9 =dol 24 AR, AF WE(), LIYW)

o g AL PAANA ARAT A4 Aolo] o7t EAfsHT)

9 AS F ank ARAEZ=03 BAZ=1)e] BHo| zfol7t EAJst
vehid S99 B2e 14 S Ale] duht Agele] &
Woll A HefLhs iAol

AL ofujgith. &, e RFE M BYo] AfHoR o e A
AT Qe AL onlsie, RAS HARAN ndo AP
she Zad X2 AU 27 Bge) AAHNL BAF WPom
tgom, golsha e 2 z
1590 Q. B Y S O w0y ATl BE AAR Ao AR
iAol PANNA Rol7t gheg ol
FARDS oy Y EPALES
setstizd] ol gt

Hrst AHdoz wx
wEEeh 2ol ARPAS ol
Aol stetstad shel, FARde] ALl HuEs 22 olgd
of ARV A Ay muet FA AN o7t EASHIE

metetua @k AAYIAAN B ATl Fuht Al w2

o o
lo,
=)
_0|L
_:)
)
N
N
Mo 1
4
J
fin}
o
o
]
k1
i)

od I rlo
Ko

1%

o

N
—_

e fr o8

&Moo x

[0

[¢]

,
>,

S

kv

FHoz mEfste] 2Y 2o
LAY B BE e mde
A el 27 A=z 9P
18T F =

h
E
[}

o
oo 1%
o rlo

i

R
m

i
e

2

_35_



N
Klo

Mo

o

o

jr

ol

§5tol

A

= SPSS 27.0&

S|
&

o422 0.05°]t}.

o

_36_



# 3-9) fuj¥s

& A el 2Y

Model y In;l/(;}; ?:Slzm Regression Model
Job satisfaction Z, T, T*Z H1: y=(oy, +0,,2+(8,, + 8,,2) XT
Well-being Z, T, T*Z  HI1: y=(ay + a9 D+ (By; + [92Z)XT
?eyslsiont;esis Work engagement Z, T, T*Z H1: y=(a3; + 3020+ (B3 + B3, Z)XT
Work engagement Z, 1, J*Z H1: y=(oy + ay9 D)+ (B + B0 Z)X]
Work engagement Z, W, W*Z  HI: y=(a5; + 5920+ (85, + P52 Z)XW
Job satisfaction Z, T, T*Z y=(y11 7192 +0y, + 05 2)XT
Mediation
Model 1 =(Yo1 + 722 2) +Byy + 09y Z)XT+
Z, T, ], y=(Y21 722 (09 22
Work engagement o
Tz, "2 Oy + 0592)X]
Well-being Z, T, W*Z  y=(y3; + 7392 (031 + 045 2)XT
Mediation
Model 2 Z, T, W, y=(yu1 T 7422 +0gy + 04 20X T+
Work engagement . y
52, W2 Oy + 0,452)XW
Job satisfaction Z, T, T*Z y=(V51 + ¥502) +(05; + 959 Z2)XT
Mediation e _pein 7, T, T*Z =(51 + V522 +Ogy + 862 Z)XW
Model 3 g s 4 Y=\61 T V62 61 62
Z T, W =y T 9702) +07y + 079 2) X W+
Work engagement o
T*Z, J*2, W*Z Oy + 070 2)X Jr(wgy + W79 Z)XW

Note: Z=0 for office workers or 1 for production workers; T=Organizational trust;

J=Job satisfaction; W=Well-being.
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3245 #Y =] wet A7 7Hd

71 HD: 23] Afes AR HHEe &) I vAH,
ARR2 T} AR of] mhE ZpolZ} EA R

7Hd 2 (H2): =22 AFxE: Well-beingdl F(+)2] AFZ b|x|H,
ARR2 T AR o] g ZpolZ} EA R

7bd 3 H3): 24 Ales A9 2ol e IF= mAH, A
T2 G4HA o wHE Zpo] 7t EA g

7Vd 4 (H4): AF 9Ees A9 2o e IF= mAH, A
T2 G4HA o wHE Zpo] 7t EA g

7Hd 5 (HS): Well-being2 &g &l F(H)el FFS mxH, A}

A3 o] o ol EA T
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0.9%), 7A0.7%), HHl A71(0.5%) <=o=2 et 243 o] LEF
L ugo] Mo Ao ey,
E 41> AR 2RAe] §08Q) F 0] Bet BE} B
A1zt
Exposure time Exposure time .
(hours) distribution Izl
Factor Hazard
* 2 2-4 >4 >2
Mean SD hours hours hours hours
Vibration 2.432 2.314 58.2% 14.9% 27.0% 41.9%
. Noise 1.778 1.927 73.0% 12.1% 14.9% 27.0%
Physical
hazards  ppoh temperature 1432 1472 813%  91%  96%  187%
Low temperature 1.519 1.779 83.2% 5.8% 11.1% 16.9%
Fumes/dust 1.225 1.291 89.1% 4.5% 6.3% 10.8%
. Vapor 0.880 0.374 98.2% 1.1% 0.7% 1.8%
Chemical
and Chemical contact 0.866 0355  99.1%  0.5% 0.4% 0.9%
Biological
hazards  popacco smoke 0847 0218  995%  05%  0.0%  0.5%
Infection 0.878 0.554 99.3% 0.2% 0.5% 0.7%
Awkward posture 2.766 2.308 45.3% 22.3% 32.4% 54.7%
. Handling 2513 2102 438%  32.8%  234%  56.2%
Ergonomic  heavy loads
hazards .
Standing posture 4.404 2.402 16.7% 21.2% 62.1% 83.3%
Repetitive motion 4.367 2.463 21.6% 17.0% 61.4% 78.4%

Note: SD=Standard deviation, “hours
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28 284 §ojaclors A&(t=-3.155, p=0.002°14 I1& 7t =}

o7} ZAste Aew Uehgon a% 470 Hi AL LkE AS
H S AZRT 1.428] =2 Aoz uehgrt

Rsteta galadelde E 9 Wx|(=-2280, p=0.023), StelEd
HE(=-2.199, p=0.029), =¥l A7|(=-2.086, p=0.038)lA & 2F

o7t EAlstE Aoz Uedd 8% 24 Bd filed k=E A
e HEaZEt F 2 wAs 1254, sshEd J52 L10d, =
A7l L05H] &2 ASE Uedd

IZtESHA  fofajlelde FAE} AA(=-4.546, p<0.001), FF
= FAH(=-4.326, p0.00DNA 7 b A7t EAsH: Ao g
Tt 8% A% @y feiadl kE ARRS HEAZET RAEL

= 1.38H), =HE FHEFEL 1.38H) =& Ao=2 eyt
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(B 4-2) 8§ 34 7o g {o89 g ARE H|I
No pain Back pain
Factor Hazard p value
Mean " SD Mean " SD
Vibration 2.293 2.245 2.698 2.425 0.051
. Noise 1.659 1.833 2.005 2.080 0.054
Physical
hazards High temperature 1.350 1.424 1.587 1.550 0.081
Low temperature 1.328 1.510 1.882 2.160 0.002°
Fumes/dust 1.126 1.146 1.412 1.515 0.023"
Chemical Vapor 0.858 0.331 0.921 0.444 0.083
and Chemical contact 0.837 0.229 0.923 0.513 0.029"
Biological
hazards Tobacco smoke 0832 0204 0875 0.242 0.038"
Infection 0.868 0.607 0.896 0.436 0.577
Awkward posture 2.448 2.155 3.371 2.469 <0.001"
. Handling 2.2 1934 3066 2294 €0.001"
Ergonomic heavy loads
hazards Standing posture 4.378 2.352 4.454 2.500 0.725
Repetitive motion 4.303 2.491 4.488 2.411 0.404

Note: “Significant at 0.05, Thours, SD=Standard deviation
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E 432 B 4-29] 9% T4 AR mE foiad =E Ate ¥
A4 2, FAHCR foRt fjaclE VIEoR 8% Taapet vl
o 2

jm}
A4 1A A 2914 FolacloAs A=2(y*=11.501, p=0.003)°f
=

=EH 2EAl 8%e Sask: Hlgol

53.1%=

Asteta gaadloMe & 5 WA(*=7.922, p=0.019)°] &t ez A
oA 8% T4} HlS A BE o]yl EAfste AoR uEhtoH,
F 9 Ao 2-4X7 kEH LAV 4FS S4cH:s HEo] 56.0%= 7t
F e Ao vyt

o17tE A fafladloAE BAAT AA(*=19.003, p<0.001), THE
FHF(x*=20.495, p<0.00D)o] Tt =& HEoA 8F TAAL} H| T A9
VX zpol7t EAjste Aoz yeryth BAAESH zpAjof 4A7F ol &2 H

=]
B
43H= H]80] 458%8 71 BE Aow UrE}” ™, =
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(# 4-3) 8F 4 ofF g {18 =& $F 22X
Exposure time
distribution
Factor Hazard Back pain Total p value
v 2-4 >4
hours hours hours
Physical Low No pain 315 15 32 362
hazards temperature
Pain 144 17 29 190 0.003"
Complaint 3y 4o, 5319, 4750 34.4%
rate(%)
theml'cal and  Fumes/dust No pain 337 11 19 362
Biological
hazards Pain 160 14 16 190 0.019"
Complaint ) 50 5600 45.7%  34.4%
rate(%)
Ergonomic Awkward No pain 186 79 97 362
hazards posture
Pain 64 44 82 190 <0.001"
Complaint o5 ¢ 3580, 458%  34.4%
rate(%)
Handling .
heavy loads No pain 182 112 68 362
Pain 60 69 61 190 <0.001°
Complaint o) g 3819, 473%  34.4%
rate(%)
Note: Significant at 0.05, "Complaint rate(%)=(pain complainers)/(complainers by

exposure level of hazards)
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43 A §% 3444 4999 =F A v

S Sazet vsaze] OFd EdH, AseA,
| T E 59 ¥ A4 AA4E dehdch
sS4zt HsA IFE filad =E AN ¥d A%

A% (t=-2.181, p=0.030), A<
(t=2.553,  p=0.011),  &(=-2.102, p=0.036),  A-&(t=-3.666,
p<0.00DeA TIE b Zol7t EAfS= Ao UERT A7 55 IS4
Lo H fFofledl kE AR HlEAZHT ZF2 L19H), A4S
1279, 122 1.208, A2 1458 w2 o2 yeytt
Aetstd  fafaclellAE sEHEdA FE5(=-3.131, p=0.002), Tl
A7) (t=-3.052, p=0.002), ZTH({=-2.610, p=0.010)°14 1& 7t =}o]
7 EAete AR Ueyth AR 5% A4z B K8 kE A

e wsagut siehEd s 1129, W) drl: 107, 7le

—_

%16%21 ol acles FAEE ZA|(=-4.807, p<0.00D), FF
5 FH3(=-4.058, p<0.001), == o&(t=—2.69o p=0.007)°lA4 &
b Zol7t EAlske AoRE UEETh A §F 247 ¥dE foad
LE AR HEazthEo BAA AAE 1408, FHE A2 133
o, BHE F22 1.064] =2 Ao UERyith
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(E 4-4) 47 FF 54 AR UE 43129 kE A ¥l
No pain Upper limb pain
Factor Hazard p value
Mean " SD Mean " SD
Vibration 2.241 2.184 2.672 2.450 0.030"
. Noise 1.588 1.713 2.017 2.145 0.011°
Physical
hazards High temperature 1.313 1.363 1.581 1.588 0.036"
Low temperature 1.264 1.438 1.838 2.901 <0.001
Fumes/dust 1.150 1.183 1.319 1.411 0.127
Chemical Vapor 0.853 0.359 0.913 0.391 0.060
and Chemical contact 0.821 0.200 0.923 0.479 0.002"
Biological
hazards Tobacco smoke 0.821 0204 0879 0.231 0.002"
Infection 0.817 0.193 0.953 0.797 0.010"
Awkward posture 2.344 2.082 3.293 2.468 <0.001"
. Handling 2.188 193 2920 2231 €0.001"
Ergonomic heavy loads
hazards Standing posture 4232 2.342 4.619 2.464 0.060
Repetitive motion 4.117 2.495 4367 2.463 0.007"

Note: “Significant at 0.05, Thours, SD=Standard deviation
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432 A &5 T4 A7) mE foad =E E vl

5214 AR A 2914 fFaledoMEe HE(42=6.745, p=0.034),

(x*=6.840, p=0.033), A-&(x*=11.666, p=0.003)°] T3+ == AL oA u;q
e iiZ}Q} ]iJ_X}J B Zjo) } ZA5t= Aow eyt AxZo
2-4A7 e E2E LRV AR F5S LAachke Hleol 56.1%= M =2
Ao Uegon, AZoNE 2-4A7F k&2 d2ATF AR F5E 24
t= H|gO] 56.7%% 7V o Aoz UehgT HhH AL 4X]7F oA
EH 2

Ao e
st o adloAe steHEd F5(°=6.323, p=0.042)°l T ==
Ao A2 BF TAAet vaAzte] B Aforp & H—a;:_ Aoz e}

ﬂﬂ%@?ﬂ FolaglelAes FAds ZAI(*=21.863, p<0.001), FH=
FAF(*=16.549, p<0.001), ¥H& FZ(*=7.474, p=0.024)° &3t == &
oNA A7 TF SaAet HlE AR BE Zfol7p EXcHE Ao=2 yEylth
HA4% 24|, SHE FE, ¥ 54 BF AAZE ol E2H IEAVH A
L ulgo] 2+ 57.5%, 55.8%, 48.1%% 7V =& Aoz
Ueom, k& Agto] S71dSE AR §F5S Siotes HE0] 7ot

Aow vergt

2] 55 345}
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(B 4-5 A 55 T4 AR 2 {83 L& &5 2%
Exposure time
Upper B ol
Factor Hazard limb a dlst;Ejnon 52 Total p value
pain hours hours hours
EZZ:‘;;I Vibration No pain 191 36 80 307
Pain 130 46 69 245 0.034°
Crgigf’%l?t 405%  561%  463%  44.4%
Noise No pain 237 29 41 307
Pain 166 38 41 245 0.033"
Cr;’igf’og?t 412%  567%  50.0%  44.4%
Low No pain 270 14 23 307
temperature
Pain 189 18 38 245 0.003°
Cr;’igf’og?t 412%  563%  623%  44.4%
Chemical and  Chemical No pain 307 0 0 307
Biological contact P
hazards Pain 240 3 2 245 0.042"
Crgg%?t 8B9%  1000% 100.0%  44.4%
Ergonomic ﬁWEWd No pain 163 68 76 307
Pain 87 55 103 245 <0.001°
Crgg%?t 8% 4% 515%  44.4%
hH;ré‘;“f;ga 4« Nopam 157 93 57 307
Pain 85 88 72 245 <0.001"
Crgg%?t 35.1%  486%  558%  44.4%
iifiieéﬁ”e No pain 79 52 176 307
Pain 40 42 163 245 0.024"
Crgg%?t B6%  M4T%  481%  44.4%
complainers)/(complainers

"Complaint rate(%)=(pain

“Significant at 0.05,

Note:
exposure level of hazards)
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G 4-6) 317 55 T4 AR e fR =F AT
No pain Lower limb pain
Factor Hazard p value
Mean " SD Mean " SD
Vibration 2.294 2.227 2.910 2.546 0.016"
. Noise 1.643 1.791 2.244 2.283 0.008"
Physical
hazards High temperature 1.378 1.435 1.619 1.585 0.108
Low temperature 1.343 1.547 2.125 2.321 0.001"
Fumes/dust 1.141 1.132 1.515 1.704 0.023"
Chemical Vapor 0.869 0.359 0.917 0.421 0.207
and Chemical contact 0854 0337 0907 0.411 0.191
Biological
hazards Tobacco smoke 0.841 0.213 0.867 0.235 0.255
Infection 0.884 0.619 0.857 0.211 0.632
Awkward posture 2.485 2.146 3.732 2.582 <0.001"
. Handling 2310 1990 3210 2323 €0.001"
Ergonomic heavy loads
hazards Standing posture 4301 2.351 4757 2.549 0.063
Repetitive motion 4.223 2.465 4.861 2.401 0.011"

Note: “Significant at 0.05, Thours, SD=Standard deviation
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2(x?=19.706, p<0.00D)ll T3t k=& HLZoA 52 TF Eix}ﬂr Hl:@ix}
o] &x Zol7t EAlste Aoz UetHth &g 2-4

2] BES T4 H8o] 343%E P Bo Ao yehgon, Ao
Mk 2-4AZF keEH d2A7F k2] §55 245k Hlgol 43.8%% 71

we oz yehir

Aeterd fafjaloMde & B2 HA(*=10.524, p=0.005)°] ¥t ==
FEolM sHAl &5 SaAtet Hlzazte] £ Apo7p EASkE Zez e
Hon, & 9 WA 2-4X7 & ZLEATL M 52 S45h= Hle
o] 44.0%= 7 T2 AL=E YEHT.

ATLFEA FalaloEs FAEL AA(y*=25.233, p<0.00D), THF=

HAF(*=20.051, p<0.00D)efl Tt Z JLofA ot FF TAASt HEA

Zpo] B Zpo|7t EAstes AR Uetgth £AH A, FHE A B

T AATE o) kEH ZEAPL kA BES SA4ste Hlgol 47 352%

35.7%2 7V =& ZAo=m YJehFon, L& A7to] 2R o4 BEEZS
£9]

S
Z7bte Zog vehgt.

-

O
r
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(B 4-7) o}A] &% T4 i & {Foial & &5 22
Lower e bation
Factor Hazard lin}b a ) 52 Total p value
pam hours hours hours
EZZ:‘;;I Noise No pain 326 44 58 428
Pain 77 23 24 124 0.006"
Crgigf’%i?t 191%  343%  293%  22.5%
é‘;;; et No pain 372 18 38 428
Pain 87 14 23 124 <0.001°
Cr;’igf’og?t 19.0%  438% 377%  22.5%
gﬁgﬁl and  Fumes/dust No pain 391 14 23 428
hazards Pain 101 11 12 124 0.005"
Cr;’igf’og?t 205%  440%  343%  22.5%
ﬁ;%;’?;smic ﬁ(‘)’:ﬁjrd No pain 212 100 116 428
Pain 38 23 63 124 <0.001°
Crgggg?t 152%  187%  352%  22.5%
hH;r;i“i;ga N No pain 205 140 83 428
Pain 37 41 46 124 <0.001
Crgggg?t 153%  227%  357%  22.5%

“Significant at 0.05, TComplaint rate(%)=(pain complainers)/(complainers

Note:
exposure level of hazards)
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® 5-12 252 TEHUSE oto o)d 2xaY IHRAS 4t 4

ol Yol MY wEAgE Aoz YERITH(Nagelkerke
= AYer Aom UEROom(*=3.473,

s1gn1f1cance value=0.901), 159 He4d-2 69.0%= et

Zazpo] Quid EXNT Qa1ao EA(EA, AQsFstA. ol7-msha)
= sdHer dEste] FARE At AaE Axd ZEA9 a5 7t
T 9FE e wasdde A9 (p=0.012), <&53+(p=0.007), At
(p=0.003), TF& F=(p<0.00D) =2 e

# 5-1ol4 HW 607t 409 olstEE 8% T4
2.1528] Z7lst= Aor Jehgtow 10 ol ZRg Z=art 3
W oRg degun 9ES 54T MMl 2064 Z7bshe
et ERE AMS T 2 A A ZEAREC] 7IE AFE
TEAHG 852 24 7hsAdol 1.841H] FUIste Zo®  UERTh
FTEHE FIF2 2N o)A 4AIRE mIRt HEcheE ZEAVE 242 mRE F
Bote dEAEG 9F5S 4T ZhsAol 2.0418] FUlkske A= U
Bhtom, 447t ol Fgshe dEAE 2A1ZF Y St ZEAHG 8
T 54T 7Fsrgol 3529 kel AoR et
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(# 5-1) 85 40 o ol =22 A4 At
95% C.I. for
Variables N P;;;alza;;e B p value OR EXP(B)
Lower Upper
Age 0.012°
< 40s(ref) 179 25.7%
50s 181 33.7% 0.430 0.085 1.537 0.943 2.505
>60s 192 43.2% 0.766 0.003° 2.152 1.299 3.564
Work experience 0.007"
<3 years(ref) 150 26.7%
3-9 years 190 28.9% 0.102 0.689 1.108 0.671 1.828
>10 years 212 44 8% 0.725 0.006" 2.064 1.228 3.470
Industry
Manufacture of
other food 333 32.4%
products(ref)
Processing and g 37.4% 0.611 0.003" 1.841 1231 2755
preserving
Eezrxll(}i'hifads <0.001
<2 hours(ref) 242 24.3%
2-4 hours 181 37.1% 0.713 0.001° 2.041 1.317 3.163
> 4hours 129 47.3% 1.261 <0.001" 3.529 2.163 5.758
Constant -2.209 <0.001" 0.110

Note: “Significant at 0.05, ref=reference, OR=0dds ratio, C.I.=confidence interval
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(B 5-2) A 55 &0 g oy 2AAH IHEA A
95% C.I. for
Variables N Freyalence B p value OR EXP(B)
rate (%)
Lower Upper
Gender
Male(ref) 226 33.6%
Female 326 51.8% 1.807 <0.001" 2.966 2.005 4.389
Work experience <0.001"
<3 years(ref) 150 34.7%
3-9 years 190 42.1% 0.444 0.065 1.558 0.972 2.497
> 10 years 212 53.3% 0.964 <0.001" 2.621 1.634 4.206
Vibration 0.041°
<2 hours(ref) 321 40.5%
2-4 hours 82 56.1% 0.597 0.031° 1.816 1.057 3.119
> 4hours 149 46.3% -0.136 0.573 0.873 0.545 1.399
Low temperature 0.063
{2 hours(ref) 459 41.2%
24 hours 32 56.3% 0.195 0.627 1.215 0.554 2.664
> 4hours 61 62.3% 0.741 0.019° 2.098 1.128 3.900
Chemical contact 1.000
<2 hours(ref) 250 34.8%
2-4 hours 123 44.7% 21088 0999 T 0,000
> dhours 179 57.5% 21826 0999 L0 0,000
Handlin .
heavy logads 0.002
<2 hours(ref) 242 35.1%
24 hours 181 48.6% 0.571 0.009° 1.769 1.153 2.716
> 4hours 129 55.2% 0.852 0.001° 2.345 1.412 3.896
Constant -1.970 <0.001° 0.139

Note: “Significant at 0.05, ref=reference, OR=0dds ratio, C.I.=confidence interval
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(F 5-3) SHA 55 24 o ol =A2H 2L 4
95% C.I. for
Variables N Freyalence B p value OR EXP(B)
rate (%)
Lower Upper
Gender
Male(ref) 226 15.0%
Female 326 27.6% 0.981 <0.001" 2.667 1.649 4.313
Work experience 0.001"
<3 years(ref) 150 16.0%
3-9 years 190 21.1% 0.455 0.130 1.576 0.875 2.838
> 10 years 212 28.3% 1.077 <0.001" 2.936 1.614 5.340
Working hours
<40 hours(ref) 246 22.8%
>40 hours 306 22.2% -0.482 0.039° 0.618 0.390 0.977
Industry
Manufacture of
other food 333 20.1%
products(ref)
Processing and 4 26.0% 0.436 0.070 1.546 0.966  2.474
preserving
Low temperature 0.013"
{2 hours(ref) 459 19.0%
2-4 hours 32 43.8% 1.028 0.011° 2.795 1.267 6.165
> 4hours 61 37.7% 0.597 0.066 1.817 0.962 3.433
Handlin; .
heavy logads €0.001
<2 hours(ref) 242 15.3%
2-4 hours 181 22.7% 0.565 0.035" 1.759 1.040 2.975
> 4hours 129 35.7% 1.276 <0.001" 3.582 2.025 6.336
Constant -3.084 <0.001" 0.046

Note: “Significant at 0.05, ref=reference, OR=0dds ratio, C.I.=confidence interval
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61 7344 59 AYE

Model fit A3 *=342.516, p<0.001, RMR=0.063(acceptable fit: 0.05
<RMRK0.08), RMSEA=0.061(acceptable  fit:  0.05<RMSEA<0.08),
GFI=0.929(good  fit:  0.90<GFI), NFI=0.914(good fit: 0.90<NFI),
RFI=0.895(acceptable fit: 0.85<RFI<0.9), IFI=0.940(good fit: 0.90<IFD),
CFI=0.926(good fit: 0.90< CFI), TLI=0.940(good fit: 0.90<TLDZ YteRS
o}, whebA, By A= ARt Aoz Ut

(EZ 6-1) Model fit A1}

Goodness of Fit Index Good Fit Acceptable Fit Structural Model
X 342.516
df 111

x2/df 2 2.0 ~ 5.0 3.086
p value <0.001 <0.050 <0.001
RMR <0.05 0.05 ~ 0.08 0.063
RMSEA <0.05 0.05 ~ 0.08 0.061
GFI >0.90 0.85 ~ 0.90 0.929
NFI >0.90 0.85 ~ 0.90 0.914
RFI >0.90 0.85 ~ 0.90 0.895
IFI >0.90 0.85 ~ 0.90 0.940
CFI >0.90 0.85 ~ 0.90 0.926
TLI >0.90 0.85 ~ 0.90 0.940
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AVE, CR gtez =lstgrt,. E  6- 201]1 AVE(acceptable
SEty 3 LER o™, CR(acceptable

criteria)0.50) e 0
criteriay(0.70) ZF& 0.7Ht & Aoz et HAE gFAL SHsSE 7o
B e

3 el HES WA AVEZE AdAS 7t BAZ S5
stom, AVERS ALl Ai gEo 3A vept wEerd s
gHgt Aoz yeigoh ooz wEETAYS AIH HOM Y
Sof HEOAE olgste] [@+2xSEIF 1.0& EdsheEA of
(acceptable criteriaz1.0)E& =lotqith. & 6-2014 ABTA =&
FH A A ZZAA 559 A®AS 03758 Aol diddstd
[0.375£2x0.012]e= 1& 29FekA] 7] wjZol(0.351, 0.399) ¥dE
DS sHHg Aog e

I S /G

E 6-2) JEEEA 2 Haete] A

Hypothesis 1) 2 (3 @) AVE CR
Work erg;ronmem 0.542  0.846
Work—fan(nziiy conflict ) 517° 0.627  0.865
Musculosée)letal pain 0.172" 0.127" 0.832 0.937
Sleepmrelated problems 0 149" 0.263" 0375 0783 0.915
Burnout 0.165° 0.348"  0.256" 0.337°  0.836 0911

®)

Note: Significant at 0.05; AVE=average variance extracted; CR=composite reliability
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63 72434 29 4 A%

M AR AR AdEde 244 FF5ol 9= nAle Aoz 4
P ou(p=0.002), +d ¥d FAldle dFe vAA &de Aoz uE
HoHp=0.061D). <4-7M 22 Z=AA $5E=0.01D¥ =+ #d
2A(p.00D Fd= mAe Aoz uveHt ER ZE4A S5
7 T ZA4(p0.001), FoFZ(p=0.006)°] VFE mA= Ho=E Y

o

Bgon, £H T EAZ Hopgo]| IdFe A A

(p<0.001).

(B 6-3) Fx434] »d M4 AA 23
Standardized Critical
Hypothesis Paths Coefficient }{1 1ca p value Result
atio
(N
H1 Koﬁuesizlf;igzgl pain 0.227 3036 0.002°  Supported
H2 Koﬁ;iiﬁizkﬁt‘i”;am 0.065 2398 0011°  Supported
Work environment Not
H3 —> Sleep-related problems 0.242 1871 0.061 supported
H4 Ygorsief;inrglyat‘é%“gﬁblems 0.232 4760 <0.001"  Supported
s s 0.668 6060 <0.001°  Supported
H6 %“sglfrlﬁf)iiletal pan 0.351 2731 0006 Supported
H7 Sleep-related problems 0.325 5329 <0.001"  Supported

—> Burnout

“Significant at 0.05
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‘Back pain’ (0.722)c] =A YyEtHrt. +d A EAE “Waking up

repeatedly’  (0.896), Difficulty falling asleep’ (0.814)¢] =74 YEGT
Hol-2-2 ‘Drained’ (0.904)7} "Exhaustion’ (0.889)Ett =7 LElGTH

0.250 0481 0521 0572 0451
Low Lowerlimb |

sackpain | Upper limb | 1
pain pain

0570 0.676 0.185
High

Handlirg
heavy losds

tempersture ‘ |

Noise
| | [ capeme

| vibration
0722

Musculoskeletal
pain

0177

Work
environment

N
N
N
N
N "
N
N
D Sleep-related

problems

Work-family
conflict

0220

0814 0.896

- ) . . Difficulty Wakingup Exhaustion/
Tired Famil Responsibili
‘ ‘ ‘ y Concentration " v ‘ fallingasleep | | repeatedly fatigue
0322 0348 0.873 0820 0663 0.803 0653
0453
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FAEE
7.1 A=ty W AP =&
711 ARE Axg 22Ael A9 2R 24 AR, AR @Ik,

Wyzre] Jug

AT 5 oEsvh dohd dEgol w24 &, F Mg Aol ]
o, wreE] @AV duhd GRRRE uedie, 13 Tk 13 ElEY
AZE Al vettes AL duiditt. & 7-12 AR Ak oE
A AAeE ARA s HEHeR FEste] et 24 AFE, 4
SR A, A 29 7 AAsE ded Aol AR A
Ay fEAE RE Edste] 249 Ay A9 =92 47905527 7t
T w2 AWASE EAon, 23 AFE(0484), AR WHE(0.483)
=02 WAL FstAl vebEd. &, Ass Axd =AY A9 =
A2 44, 27 A=E, A7 fEre] b} F76hs AEFS Uehid

7.1.2 AMRFATE AL ZRAe] 2 =i 223 AFE, AR gEk
Ate] g

AFFAY 2 29 29(0.526), =2 A1FE(0.503), A% WHE
0.468) o= <fo] HlHEAYE detglch, bRl H9 Z92 4

(0.566), AT WZ£(0.472), Z& A% (0.464) +o=2 <Fo] H|HIA
7F Yetgth AdASsE Adat 28 wESLofA AJAEZR o] ATA|TE o
=7 Yehg oy, x3Z AF Lo AMRZA S AA STt o =4 uERY
=3
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E 7-1D A 2ol et AAEA 2
Job satisfaction Well-being Work engagement
Organizational trust 0.554" 0.391" 0.484"
(1\1;)2%12) Job satisfaction 0.369° 0.483"
Well-being 0.552"
Organizational trust 0.580° 0.399° 0.503"
Office
worker Job satisfaction 0.310° 0.468"
(N=185)
Well-being 0.523"
Organizational trust 0.530° 0.383° 0.464"
Production . .
worker Job satisfaction 0.404 0.472
(N=287)
Well-being 0.566"

“Significant at 0.01
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72 7V2 AR Axt

HAAl e AHl(H5)0] 0.3152 71 =7 Jehgton, 2z AF%(H3)
0.243, AF TEL(H4) 0.233 «o2 Uegth ole Y = #st 3
ALAZAL ARHS Qg s|ALAHAo] M & Agsitt= AL oot

o}

3
WA ARErE S7MEeE AR UERVE Sk A2R YERTHp
0.00D). 3IATHAHD A AR AR wFHE(y=1.131+0.610
T) PAAT Qe AR WEE(=1.13140.557T) AN ol
b EASHE AoR uehgth ARAe 27 A=zst 199 3718 o
ot AR whEmsl 061093 FUshe, AaEe 27 s} 19k
Z7V dEigt AR @EErl 05579 F7bske Ao dehg of
ARA O AR wEL AAAEdg 27 Azl © 2

Aol TRt 27 A=mo] gl Tt HAFWHAMHDS BY 2
E4E WY ASE FbHe ZeE  UEETHp<0.00D),
B ApRAT AR PALN Aol EAA ¢

ok ol Aol ATglel ARAW QA 24 BE 27 A}
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2 = =
HU= R AA S8 #et 712719 A o2A UEdS & & U
(B 7-2) 7pd mdo ¥k LA A
. Independent . 3 Model
Hypothesis y Variable Regression Model R Weliehs
H1 Job. 7. T, T*Z  y=1.131+0.610T-0.053T*Z 0329  p<0.001°
satisfaction
H2 Well-being ~ Z, T, T*Z  y=0.370+0.671T 0.153  p<0.001"
H3 Work Z, T, T*Z  y=1.753+0.516T-0.119Z 0.243  p<0.001"
engagement
Work * _ *
H4 engagement 20 b 1*Z y=1.958+0.488] 0.233  p<0.001
H5 Work Z, W, W*Z  y=2.648+0.345W-0.136Z 0.315  p<0.001"
engagement

Note: Significant at 0.05, Z=Job group(O=office worker and 1=production worker);

T=Organizational trust; J=Job satisfaction; and W=Well-being
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Job
Satisfaction

Office worker 0.610* 0

Production worker 0.557* 0.313*

Organizational
trust

(N

Work
engagement

(E)

A" 7-1D A 2ol ¥ 22 AR, A5 o] 9]RY

("Significant at 0.05 level for regression coefficient).

(E 7-3) B 1o] #t 3]AEH

Dependent
. Independent . 9 Model
Val(';z;ble Variable Regression Model R Wik B
Job satisfaction Z, T, T*Z y=1.131+0.610T-0.053T*Z 0.329 P<0.001"
Work engagement Z, T, ], T*Z, J*Z y=1.314+0.338T+0.313] 0.301 P<0.001°

Note: Significant at 0.05, Z=Job group(O=office worker and 1=production worker);

T=Organizational trust; J=Job satisfaction; and E=Work engagement
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E 9 oPt‘r<y=o 370+0.671T).
29 Bl B AAWAAS BY 22 NFE, Y A4t 42
S5 A4 Bqo] Zbste Ao ushtow, 2w(0.269)RT £ A
Fr(0.336)2] FFo] o AA  YERSTHy=1.647+0.336T+0.269W —
0.1112). AAAT ARl PAMNAL A4 Hol7h ZAshe 2
ve 24 AEE 4EH DY SEAAE ARA
(y=1.647+O.336T+O.269W)°] AAF2] (y=1.536+0.336T+0.269W) H. o}
29 B 247t A ek,

sadoz Ay 29le 24 Nzne] JyHom Jge won| 7t
AHoz FANSA Dol o5 9FL Wi oz ueth FAES
o Wyol ojgt FA mIE 0.1802 ARAT Qe FA wi Aol
L OEASH gorth ded 2o 2F ARE SED 4 SEAAE A
Sao] QAR 24 B¢ SFo] B Aoz Uehgtt
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Work
engagement

(E)

Organizational
trust

(N

Well-being

O™ 7-2) 2 2o ¥ x4 A=, 419 JARY

("Significant at 0.05 level for regression coefficient).

(B 7-4) 29 20 st 3724

Dependent
. Independent . 7 Model
Vaggble Variable Regression Model R Validity
Well-being Z, T, T*Z y=0.370+0.671T 0.153 P<0.001°
Z, T, W y=1.647+0.336T+0.269W - *
Work engagement T*7, W*Z 01117 0.301 P<0.001

Note: Significant at 0.05, Z=Job group(O=office worker and 1=production worker);
T=Organizational trust; W=Well-being; and E=Work engagement
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a2 o kit 9

of
J,} /\H/\]-;d_q ;(].017]. }_XHO].X] o 1/].’ A
AFF21(0.138)0] A34H2](0.126) Eot =7

Satisfaction
Office worker 0.610% 0 .
Production worker 0.557* 0.227

Organizational
trust
)

Work
engagement

(E)

Well-being
(W)

O™ 7-3) 2 2ol B 224 A=, A5 Sk, 4o
0.

S]ARE (“Significant at 0.05 level for regression coefficient).

#® 7-5 2d 3o et 3HEA

Dependent
. Independent . . Model
Val(';z;ble Variable Regression Model R Wik B
Job satisfaction Z, T, T*Z y=1.131+0.610T-0.053T*Z 0.329 P<0.001"
Well-being Z, T, T*Z

y=0.370+0.671T 0.153 P<0.001°

Work engagement y=1.317+0.225T+0.227]+

, T, ], W *
T* J*Z W*7 0,244 0.423 P<0.001

Note: Significant at 0.05, Z=Job group(O=office worker and 1=production worker)

T=Organizational trust; J=Job satisfaction; and W=Well-being
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2 EEs] dlete] AR Qurd 549 AW, dF, 2H4%, FY
S, ARFRAS FRA

sAgol 21528 && Zo
weE kdo £8 542 IEFY AR gholH, IEAA &
SE ARto]l Yo7t &5 ZojAr] miEe] de SEARG Yo & 2
2271 o & IFS A 2|5t cH(Christos et al., 2015).
Sdee 109 o) &5 SEAE 349 vk 29t SEAHEG 8%
648 =2 Zoz uehgrh ol AV Z2 @
AAl] FEE F7]1 "2ed 2244 5 THE
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2 2AZF R kEE= ZEAR] B[S 2A17F o4 4AZF mRt EEH 2

2= 2.04180, 4AZE ol LkEH I2AE 35294 8% 34 7FEA
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(Csikszentmihalyi, 1990).

G < R T L e e L e IS
JEQHL_L T F e R o ol - . ~
o W 7w CH To {9 A
Moo= N No =T oy P oo W T O T W ° o
oo, o o o A4x HOW —_ < B
o= B BE B ER g & ®
o or aq K o GO S R ) 0 SO
S - ST R 5 Mg
TR O B < T T )
R ! N —_ —_ 0
g T T - Gl
4 '3 K o T B b2 2} °
I B S ACRL S S & T o
OTE mo A% N ~ M ° oA ) Lol o -
NE F = Mt of o Hoo— DU
ﬂomﬂ & g B T ,.__/.Aﬁ_..ATE_EWﬂVl X ZE
ol N ~ o N o <) o TN oE IH o (- T
gk oy R N MR g N gy M i WoR A
© KR oo - ALl_]]HﬂAmﬂo_ﬂ - n < .
B WD %Wumﬁ]ﬂ_ﬂﬁ.ﬂ a- %0
TR I 2 A
b H L LS ETORTATET, 4 Reg
T I A S O | £} w XX
o_aﬂoﬂﬂﬂuvﬁjﬁﬁuom%i_?m_ o WO R
—s | | = X ALy TR — —~= N
M_ﬂ Fo I mﬂ Lﬁ % S DI T T < No
QE.__Eﬂ ﬂw]ﬂaq%ﬂﬂﬂﬁ%e_; N _n%o_a_i
S B B R C . TR T m_d W o
o o g B oyw o L5 = i C
Z,._ﬁ fuai o X vA_I Ul_ @ N o .LIL =T mﬂ
= K oT ~a < W 3o T X o N o .
ORD oz Mo R R o W _,_u H o
ok - X oW T L™ - Tk
R RN H MR E e — Ak o
Hodee N R o RN MO e R < T A
W B W W oAk oy oM XWX A Ko w G2 o &

Aksoy,

2020;
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— 88 —



2015; Qu & Zhao, 2012; Dogan, 2020; Bazazan et al.,, 2019; Swanzy,
2020; Dhondt et al.,, 2014; Ngamaba et al., 2017; Mishra & Smyth,
2014; Matthews et al., 2014; Lima et al., 2018; Kim & Jeong, 2024)
o= YA Ut

=
=
A7t %—i] UrE}‘i{E , _ZLZJ /‘JﬂEOM—t— %‘%, 282 oA
A=, €-7F4 25, oA d-71Y ZASolA AR el AdA Tt
=7 et ol Ao wEb AT =4 yUERd gflEsel st
o W9 HAEHE o=2A dAASF vt A2 on|gitt. ¥, A
AFE Fofl ATAATS Totoielr] wfgel] % IARAE Fo HAAA
9l JF HEE melshs Zlo] Bast
(B 8-1 28 AR, A% BEE, o] Bt 4eAs
Organizational trust Job satisfaction Well-being
Variable Office Production Office Production Office Production
worker worker worker worker worker worker

Supervisor 0.618"" 0.571"" 0.518" 0.441°" 0.428"" 0319
support
Decision 0.316" 0.155"" 0.376"" 0271 0.266" 0.145°
latitude
Sleep-related -0.239"" -0.132" -0.258"" -0.219"" -0.349"" -0.216""
problems
Work-family ~0299"  -0.157" ~0.133  -0179"  -0.176"  -0.179""
conflict
Health status 0.289"" 0.156"" 0.172" 0.142" 0.353"" 0.255""
ﬁﬁ?ﬁC”lOSkeleml -0.097 -0.076 -0.214"" -0.115 -0.225"" -0.203""
Wage 0.051 0.126 0.170° 0.175™ 0.087 0.101

“Significant at 0.05, "~ Significant at 0.01
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doe] EolE xSt F=EATE e A= AdY o+ UnE St
Zlo] " asttk(National Institute for Occupational Safety and Health,
1997). olzlgt W2 AlFge 1=A FAAA mEE ol H EROl
Htt(National Institute for Occupational Safety and Health, 1997). &
et 7HE gobAd AdE & 4 =R HAe AFcte Aol "asit
(Canadian Centre for Occupational Health and Safety, 2022). 42
AA $179] S AlFste] Esol e Fgotal ole ARHA

25 Z4AsH ¢R(Canadian Centre for Occupational Health and
Safety, 2022).
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FA AR AFStAY 2EHAAe & 4 e ARbe Alsst
L35}t Deros et al., 2010).

sE= FAF A HEE darrar 3% 2AE WSt flsiA
252 Aot $EES olEotal Fgohe Zo] "astth(Panda et
al, 2023). RS AESH SEEe HAGetd ZLEAE AAA FEY
F e E0lal A aede =9 4 Ut(Panda et al, 2023). E

G AT A JlE, ZES Agde] 2adel 2ad Bue o
7ol dg3slti(Adhaye & Jolhe, 2023).

AE wE AREE AAA71 137 ZAE st feiAe
Faslste A AHE BASHAY fAESE So 7149 AEe
A71= Aol "HQsttHGaspar et al, 2019). E3F AFS
ojvf 7| AlFst] ZEAEo] AHEY & A=EE S
(Gaspar et al., 2019).

Ae E ARRE A2A7IE 3 ZAE dist] eiAe A=
AL Y A EolAY A ARME EE Z2EAVE ARE IEL
A= ol= Ao] st (National Institute for Occupational Safety
and Health, 2024), 229 A& 2&Este W F ohthe ke &
25 AlFot= Aol  UtH(American Industrial Hygiene  Association,
2019). TP ZEANA AL k=Eo AT o Rl ot wes
AAste]  Arr ARE #HHY 4 =& Sk= Zol "askH

(Occupational Safety and Health Administration, 2024).
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tch(Barbosa et al., 2013).
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2016). Webd, RRASO FET FAL AT £ Y= BAL 24w
cEAH W FA DS AlHoR Agele] AAA AFe dershe
ol Bastv], BAH AEQLE AT & YRS E2IRS FYSHE
Zlo] Zastf(Freimann et al, 2016). &% 715 2 A% A2 de] &3t
2edEe AU kg %% AR wEmoz Solges] WEd &
5 WEA, opf BE AP woul &% HY IFL U9 U DY

W e 535S TATH(International Labour Organization, 2011). w2t
A s < 2y 2o|~E 9 JAA 2y HAXE ARt
=

e

-

A

k]

-
Organization, 2011). E3F S

7] @ A7) 2 JAE AMEShe 2EARE w2 Y 2
o, ol <Qlsf &5, T =

Labour Organization, 2011; Ilardi, 2012). o=z I3t &

=
K<}
7 EiAE e AFHST rEetHoR AAE SETE AsH
A<

Aol Fom, I&AA T35 U IS oldfd 4 U=z AHN w
42 AlFote Zo] " asttt(International Labour Organization, 2011).

S 5ol ¥ wAe fd2 IFE FE, 59 AR Y,

TRAIZE £o® Ueton, olF Qcld ot @yt "asit. 8% 7f
T 2 A Aol &3 ZEAES AW 30kgd] S/ GAE wHEZAO
2 59 &9+ § WEACE FEES FSL W stAo Fsib At
Ch(International Labour Organization, 2011). wz2tA 2 A AEHAS
AAste] A" B EolFe Aol £oW, g =89 59 FAF W

, 28 A, &8 £X § AP web &Y A g4 AR
AAGsH HfEst= Aol RSP EATH, 2019). I&7[7to] A4
5 TEAH 2 A Ao =EHY, ¥ B2 Ay 47 &
EfAE ¢ Q7] "gel AVIEE ZEAES IE4A 552 At
TH(Freimann et al., 2016). wehA, L2A4s°] FES 342 HTE =+
U BHe S 2EHA 9 A ARbe A7HeR Algste] 4l
AA S eelste Zo] HaskH, HAA &
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= ng2a3e $YHste Aol Fas5tH(Freimann et al., 2016). ¥&524E
Azxfdel &9t FEAES A2 IEESR| e Wob 7F, F, IF
5 51 E2& 345t Aoz uetHThetkathuek et al, 2016). &
5] AlaE Axd A4 ZEAEY Aol dit &2 AE A
e 2 Hy Ay ¥4E vy " A 9= g R ER T
ttFotAl Yepdth(International Labour Organization, 2011). wahA], A

2o LEHe dERASES HAt HoEo] AlFEolol 5, F7] &%
et WolA ye+ zhbES w7l fIs] ZHEERE AREStolop gt
(International Labour Organization, 2011). E3F © ZrzHo]AL} w3t
A2 FYS eot= Aol ZQsttt(nternational Labour Organization,
2011). o4 F=A9 sHx] FF5 aee A7 fdide 948 2=
Z}e] - AAA] A A& st ALY A
ME AT 4 Jx2 5t Aol "WRstH(Barbosa et al., 2013), A7|#
o FAY 2EHA ARE AlEste]l o4 dEAEC] 59 IS
o] ™ Q3slth(Barbosa et al., 2013). THAIZFE 404
v TEAZL 40AZE oAt RSk dEARG oA %
A 7FsAdol EA UEtHth ole HARY ERste ZEAY] §F 24
o] ETh= A¥AFET ANtE Axfolth. weba 40A1%F wlgh 75}
S22} o12] §F 1He] Ao TWeto] F7HAQl A7t P K st

4o wE AAToA 2]

R
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o] Actk(Davies et al., 2012).
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Qlth(Shkrabak et al., 2020).
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2020).
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4 Ut (Seng et al., 2018).
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zxAdste Aol FastH(Kang et al, 2020). E
= 7

steletz AHZ S9 A

siutel], A, ol &d, A4EF 59 WMol keo] He AR o

] QJthKang et al., 2020).
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The food manufacturing industry is an industry that has different
characteristics from other industries in that it produces products
directly related to health. In modern society, food manufacturing
industries play an important role in public health beyond consumers,
and the health of food manufacturing workers affects productivity and
quality of products, so it is important to protect the physical and
mental health of food manufacturing workers.

Food manufacturing workers are negatively affected by exposure to
physical, chemical & biological, and ergonomic hazards during work.

Therefore, it is essential to assess the degree of exposure to these hazards
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and compare the exposure levels between workers who report
musculoskeletal pain and those who do not, in order to prioritize
improvements. Additionally, since the prevalence of musculoskeletal pain
among food manufacturing workers is known to be high, it is necessary
to identify the key factors affecting musculoskeletal pain and prioritize
improvements aimed at reducing pain. The poor working environment
and long working hours in the food manufacturing industry can
contribute  to  work—family  conflict, musculoskeletal ~pain, and
sleep—related problems, which are known to be major factors affecting
burnout. Since these issues significantly affect workers' health and quality
of life, it is important to analyze the structural causal relationships
between work environment, work—family conflict, musculoskeletal pain,
sleep—related problems, and burnout, and prioritize improvements.
Research on work engagement has predominantly focused on office
workers. however, given its impact on job performance and productivity,
work engagement is also a critical issue for production workers.
Therefore, research is needed to analyze the differences between office
workers and production workers in the relationship between work
engagement, organizational trust, job satisfaction, and well-being and to
suggest improvement measures to improve work commitment,

In this study, first, the degree of exposure to hazard factors of
workers in the food manufacturing industry and the degree of
exposure to hazard factors between musculoskeletal pain complainants
and non-complainants were compared. Second, the main affecting
factors are derived by considering factors affecting musculoskeletal
pain in an integrated manner. Third, identifying the association and
structural causal relationship between work environment, work—family
conflict, musculoskeletal pain, sleep—related problems, and burnout.

Fourth, the relationship between organizational trust, job satisfaction,
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and well-being that affect work engagement was identified, and how
the relationship between office and production workers was different
in these relationships was identified.

To conduct a study on food manufacturing workers, 880 food
manufacturing  workers  corresponding to the Korean  Standard
Industrial Classification's classification code 10 were extracted from
50,538 respondents in the 6th Korean Working Conditions Survey.
After that, it was divided into office workers and production workers
according to the Korean Standard Classification of Occupations, and
185 office workers and 552 production workers were extracted after
the missing values were removed. y’test and t—test were conducted on
552 production workers to analyze the level of exposure to hazard
factors according to musculoskeletal pain complaints, and logistic
regression analysis was conducted to analyze the factors affecting
musculoskeletal pain. For burnout influencing factor modeling, structural
equation modeling was conducted on 523 people by removing 29 missing
values for research variables that met the research purpose among 552
production workers. For work engagement, stepwise regression analysis
was performed on 287 people by removing the missing value of 265 out
of 185 office workers and 552 production workers among the research
variables that met the purpose of the study, and the regression equation
derived through regression analysis was expressed as a mediation model.

Food manufacturing workers were found to be exposed to standing
posture for the longest time, followed by repetitive motion, awkward
posture, and handling heavy loads. In other words, it was found to be
exposed to ergonomic hazard factors for the longest time. Next,
physical hazard factors such as vibration, noise, low temperature, and
high temperature were exposed in order, and factors other than

vibration were exposed for less than 2 hours. As for chemical &
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biological hazard factors, factors other than fume and dust were found
to be exposed for relatively little time, less than 1 hour. Therefore,
improvement measures are needed to reduce exposure to ergonomic
hazard factors for workers in the food manufacturing industry. Back
pain complaintants were found to be exposed to low temperature,
awkward posture, handling heavy loads, chemical contact, and tobacco
smoke for a long time than non-complaintants, and upper limb pain
complaints were found to be exposed to low temperature, awkward
posture, handling heavy loads, noise, high temperature, vibration,
chemical contact, tobacco smoke, and repetitive motion for a long
time. Lower limb pain complainants were found to be exposed to low
temperatures, awkward posture, handling heavy loads, noise, vibration,
and repetitive motion than non—complainants devices for a long time.
Lower limb pain complainants were found to be exposed to low
temperature, awkward posture, handling heavy loads, noise, vibration,
and repetitive motion for a long time than non-complainants.
Improvement measures are needed to reduce the exposure time in the
order in which the exposure time of hazard factors is high for back
pain, upper limb pain, and lower limb pain complainants. In particular,
it is necessary to improve the low temperature, awkward posture, and
handling heavy loads that are commonly significant.

Factors affecting back pain of food manufacturing workers were
age, work experience, industry, and handling heavy loads, and factors
affecting upper limb pain were gender, work experience, vibration, and
handling heavy loads. Factors affecting lower limb pain were gender,
work experience, working hours, low temperature, and handling heavy
loads. In order to reduce the rate of back pain complaints,
improvement of handling heavy loads workers who are likely to

complain of back pain is required first, and efforts are needed to
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reduce the rate of back pain complaints in the order of elderly
workers in their 60s or older, workers who have worked for more
than 10 years, and processing and preserving workers. In order to
reduce the rate of upper limb pain complaints, improvement of female
workers who are likely to complain of upper limb pain is required
first, and efforts are needed to reduce the rate of upper limb pain
complaints in the order of workers who have worked for more than
10 years, handling heavy loads workers, and vibration exposure
workers. In order to reduce the rate of lower limb pain complaints,
improvement of handling heavy loads workers who are likely to
complain of lower limb pain is required first, and efforts are needed
to reduce the rate of lower limb pain complaints in the order of
workers who have worked for more than 10 years, low temperature
exposure workers, female worker, and workers who work less than
40 hours.

Structural equation modeling of burnout showed that burnout is
affected by sleep—related problems, musculoskeletal pain, and is more
affected by sleep—related problems. Sleep—related problems were
affected by musculoskeletal pain, work—family conflict, and were
found to be more affected by musculoskeletal pain. Musculoskeletal
pain was found to be affected by the work environment and
work—family conflict, and to be more affected by the work
environment. In order to prevent burnout of food manufacturing
workers, efforts are needed to improve sleep—related problems and
musculoskeletal pain according to the causal relationship between
factors derived through structural equation modeling, and it is
necessary to manage and improve considered factors in an integrated
manner,

As for the correlation coefficient on work engagement, office
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worker was in the order of well-being, organizational trust, and job
satisfaction, while production worker was in the order of well-being,
job satisfaction, and organizational trust. In other words, the
proportional relationship between office worker and production worker
was different. This indicates that the priority of improvement should
be different depending on the job group. As a result of the hypothesis
test, job satisfaction of food manufacturing workers increased as
organizational trust increased, and the effect of organizational trust
was found to be greater in office workers than in production workers.
Well-being also increased as organizational trust increased, and there
was no difference between job group. Work engagement was found to
be affected in the order of well-being, job satisfaction, and
organizational trust, and there was no difference according to job
group. This means that in order to increase the work engagement of
food manufacturing workers, it is effective to increase well-being, job
satisfaction, and organizational trust for both office and production
workers. As a result of the mediation model on work engagement, it
was found that the direct effect of organizational trust was greater
than the mediation effect, and the mediation effect was greater in
well-being than job satisfaction. The mediation effect by job
satisfaction was greater in office workers than in production workers.
In order to improve the work engagement of food manufacturing
workers, it is most important to improve organizational trust for both
office and production workers, and it is important to improve
well-being first over job satisfaction. In addition, since the mediation
effect of job satisfaction is greater in office workers than in
production workers, it is effective to implement an improvement
strategy focusing on office workers first. Therefore, it is important to

manage the organizational trust and job satisfaction of office workers
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first, and it is necessary to manage them together in consideration of
the characteristics of production workers.

This study is meaningful in that it identified the overall hazard
factors exposure level of food manufacturing workers. In addition, it
is meaningful in that it compared and identified the difference in
exposure levels of hazard factors between musculoskeletal pain
complainants and non—complainants of food manufacturing workers. It
is also meaningful in that the main affecting factors were derived by
comprehensively considering the factors affecting musculoskeletal pain.
In addition, it is meaningful in that it identified the relationship and
structural causal relationship between work environment, work—family
conflict, musculoskeletal pain, sleep—related problems, and burnout
through structural equation modeling, and the relationship between
organizational trust, job satisfaction, well-being, and work engagement
and the difference between office and production workers through the
mediation model. These results are thought to be meaningful as basic
data for the establishment of preventive policies for the safety and

health of workers in the food manufacturing industry.

(Keywords) Food manufacturing industry, Office worker, Production
worker,  Occupational  hazards, = Musculoskeletal  pain,

Burnout, Work engagement
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