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vt 2% 1-1adt Zo] 7S SUksk E4te Aol o
2t 1% 1-1bef Zo] 654 ol Q4= simttt Sofubal, 0-14419 I+
= o5 JtHKOSIS, 2023a; 2023b; 2023c¢). T9F, 7 1-2a%f 29|
Hee] @+ A FollA 654 o] H&o] A L‘rE}L‘rﬂ, Y 1-2bet
ol HolA At 2 FolA ddLol FEE 2FLsE 654] ©
4ol Blgol mid Frtstal v (A EAHARE 7 2022b).

G =AM ——eNBNBE  gma  mey ——I o o 0

e Jins=E s ;0 B
o '43_ W

" 1-1) A9,

SNE UL

197089 19803 19909 20008 2m08E 20203

AEte, 99

36.0%

SN T mEHEE s —aGH 01X HIE
1500.000.000
1500000000
1400,000,000 31.8%
1300,000,000 I
1.200.000.000

2n7E 2mBE 20199 20204

35.3% 35.4%

34.0%

320%

30.0%
28.0%
26.0%

0213

(O™ 1-2) AL,

Bl CatAic]

-1

19704

S=gp—-—-ag— I

18808 19802 20008 20104 20204

QIHEI(KOSIS, 2023a; 2023b; 2023c)

f= s B
11.000.000.000

10.000.000.000
9.000.000.000
8,000.000.000

7.000.000.000

A agFd

— R YRS =G5 012 HIF
43.2% A440%
426% 8Z20%
40.3% 40.0%
39.%°
38.7% 3B0%

36.0%
20174 20188 Z019\ 20204 20214

12= ) 654 o)A

AHARE7H, 2022b)



olgA Zd4we S7tet 1y 2] FUtE QIsted, ® 1-13F Zol
2017@EE 20219712 QB87)|Be 7.4%, HAL 13.4% oA Z71HE Ao
2 YUePH (AR AAAIE 7Y, 2022a). olof ot om ¢l=o] "Q@sta

53] o B2 eAE @I th(Pak, 20185 ¥, 2016). 12y &
1-23} o] B oA FE59E Ao yehal glon, OECD Axl=
Hlwstd dost g ¥ oA 27F H7] wiEge] =St oHE0]

=7 Yehta Qich(Pak, 2018).

E -1 B gR71E 4, 94 5 BRABRILAEIL, 2022)

20174 20184 20194 20204 20214 S7HE*

=271 66,307 67,608 68,875 69,943 71,215 7.4%
HA O 167,602 | 172,222 | 177,674 | 183,013 | 189,978 13.4%

Note: *Z7}&=2021d 714=/20179 |5

@ 1-2 Y T B DA S A DBA F, BE DS 5 B
(A7 R B, 20222)

20174 20184 20199 20209 20214

a FoA(Y) 280,698 282,940 281,387 286,517 289,068

AR BA(Y) 185,853 194,314 215,293 225,462 240,307

5 A7) 94,845 88,626 66,094 61,055 48,761

eF 35t
Qaglo] &5 1 QJrJLO, 2012). ZESAHNA =&
_]

AT AR Az AT AR, A8 T

4o
e
ko
o fE
it
2
i
o
b
>
min
s
N}O Y
)
X
i
o
m
=
O,
N
N,
ok
ol
oL
)

=
oM =24 frafasl, AstebA feiadl, ety #sladd SHelA



A7 o]Fo] Hrh(eong, 2022; Kim et al, 2022b; Shin and Jeong,
2022; Kim and Jeong, 2021: Park and Jeong, 2021). 11} =ufjollA 7+
SAZTS Yo g fofacled B d+s ARtHeR o]FolF 9k (Kim
et al., 2023; Kim, 2012), 318219 =EA|I7He] 41} &4 =t A%
Al e A BAE AAA FAT A7 st

o AFo] &% Yyt 2021 M- - 05 of7F TRIA R AY
o] A7 AHAE= 1,260, °o] § ZEAAES A= AAFEEA (290
), HIAALER5(1227), AR F(A119), a5 ew(16%)= E3dst
of T 8398 oR YEh AR FHA] 66.6%% AAShe AR WERY
H(Ministry of Employment and Labor, 2022). A3AFolAE L=AA

gh S AF A WA Sk 7P BIRet A%EA 5 stuelth(Mohammad
et al., 2019; Gorgich et al., 2017). 7t82F TAAE S22 g, §HE4
o] 22]e] HAAGE Ao k=E7] 4™ (Petersen and Marziale, 2017;
Bernal et al., 2015; Davis and Kotowski, 2015), FA4dgt 2pA|<} 733t

of A Aol HEE dF B S, &, oREAY 22442

ol polt

rh i
i
I i
ol
N,
it
|o
i
o
_?L
2
Hir
Mo
4
(N
lo,
of
o|N
RE]
n=}
o
°
i
i
N
ne
L
i
o2

2
Az 5 Ack(Lopez et al., 2021). Z=AAAZ |
+ 9%, BEY oY, TtoAet o TAL WHiA, S45d
E4(Kim et al.,, 2023; Chang and Peng, 2021; Krishnan et al.,
2021; Arvidsson et al., 2020; Jradi et al., 2020; Alnaami et al., 2019;
Heidari et al.,, 2019; Yao et al., 2019; Ribeiro et al.,, 2017; Freimann et
al., 2016; Yasobant and Rajkumar, 2015; Gorgi et al., 2014; Mehrdad et
al., 2010; Videman et al., 2005; Lipscomb et al., 2002; Colligan et al.,
19793 F2FFNA 2= Falacld =24, Askets, Aot &
O

sfaclef o5 IS W= Aor Yebdti(Cezar-Vaz et al., 2023; Li et

ret
ot of o

i



al., 2020; Tariah et al., 2020; Eurofound, 2017; Yasobant and Rajkumar,
2014; ILO, 2012). weta] 23 AA A | T Fat TS &E
%o Jwﬂﬂlw A9 Siskel Ao %ﬁs}u}. :LEM 2

!

al.,, 2020; Park and Kim, 2019; Brandford and Reed, 2016; ILO, 2012;
Greenglass et al., 2003). A8d AFEAE= &5, <4, d4gz 5ol
JTH(Shin, 2020; Portoghese et al, 2017; Milczarek et al., 2009). A=&
A7FEA] gt At e AF HAY IHTEA AFlA Al
2, 807, $235g o8 A+ (Kim et al, 2023; Park et al., 2023b), <
948 s ATAR AFoA f2F5S ol8F A (Shin and Jeong,

2021), AsAF A F2AA HdAnzE olget AFKim et al,
(e}

A A7FEAle 2o 25 o 59 AdA E4Moon et al., 2019;

=84, Astetd, AtEetd fFaaclel kxE(An et al,
2020; Jang and Choi, 2020; Van Bogaert et al., 2010)3 w83t <=4
A5Z(Lee et al., 2004; Son and Park, 2000; Fishbain, 1997: Magni et

al, 1990)°] oJsto] P& Mol Aoz vl gk Teut olF B4
o %2 7t aclo] AeH ABRA] vt JFS AIA ZWA B
Mot 221 ek webd BEAFe) ANz, B, $2F 59 4
94 AguAe] 4% WAL Q5L feladn TZAAES R
FEHoR qefdtel AYAOR FaP JFAAS EEFHL JPHE B
4 a7t Basit,



DEAFE A7 ABLET FATNHE AAE S4(Korea Ministry
of Government Legislation, 2023; Lim and Lee, 2017; Lee et al., 2013,
Hwang and Kang, 20113} 7|dj5go] Zriet 18 g Z71g Qlgh 7t
Ate] Q8 STHAZFEEAAE 7Y, 2022a5 Lee et al., 2022b; Kim et
al, 2021; Kim et al, 20132)2 <18 Wl 5 olas|wolA 7t5Ate] T

wAP2 S7FE Eel ok wEbA APl mE teAre] i 584
|

of YFS vA= FFLLEC] 17 ofFo] mef o|BA EIE nfetolod
214 AASH= Zlo] QFHLE FY B2 "uﬂ—? a4 TeE Q5
oA Fa3t 3

2 B2 FgTE Ao FHHCR T & 9lon, 2, A4 °
Zor SR = FAHAL FHAA 47 v 7] Fo ez Ao
Skl dth(Huber et al., 20205 Schaufeli et al. 2002). 7F3ZFAA 2 &
A2 AEt A=) BFollA YEhe Hoh obdsta Hg diH] Al @
Aol Am ANE 7 eE A0l 2Rt ey So= Fostal ot
(Nam et al., 2020; Bargagliotti, 2012). Egh 2] B<¢lo] 4 njxe &

Qle AAel AbE]E A, xZ 27|, AW 5o AUrk(Choi et al, 2020;
Kim et al., 2020; Hakanen et al.,, 2019; Caesens et al., 2016; Bakker et
al., 2014; Schaufeli et al., 2008). & @oA= &F Yo FF2 F+=
=0l dg57tel wet o|BA FFS F=AE wefstalAt gt
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2.1, o2 A%

BAGS QA Age] g RS PP BAMHAS AFsHe

o A

U5 Toiel, YU oY, FF B2 2J2S, Ve BAY Foz T
A
=
T

i

(Statistics Korea, 2017b). & AFoAl= EAYANA S22 gido=
P 5 st= oYt HUS e R starat st oY = At 9
AaP9E sk= =7z oulsiH, o¢de A 3071 mlvkz 7k Sl
= 9=7]TS S5 (Korea Ministry of Government Legislation, 2023;
Statistics Korea, 2017b). ¥ 1A Agho] oyt g fste] JLA]
AS ZFa, APt e YFE AmYPLE ot omr|He EoiH,
B2 B 307) o= Efoty Qv Y=m7|de Eeth(Korea Ministry
f Government Legislation, 2023; Statistics Korea, 2017b). 3t HY F
oA B4 1007] ol & Histe WS T Holet s, B4 1007 o]
gol Al 3007 ofste] B¢ Wit - Qi - Ao At - AFRQIN F 37 M=
v, GArolstay, upFESolstatel Mtk Arelsh} k= We| e EoSH 7
7N ool MEIES  ZEFoF Wrh(Korea Ministry of Government
Legislation, 2023). E3gh, 300842 23sh= Aol Wi, o3}, Loy A
Wrh, AHEQIT, @Ugolety, nhFESofshyt, Mg Arelsh} B e, 4
Azazrelstt gl S xedet 97 ol MaitES ZrFob th(Korea

Ministry of Government Legislation, 2023). &

o

o
>{\l

FEge 3% o
slo] olwsl we omaAgs ARdom s= FEWges AHolsn 9
on, RARARGoR Al 207] o4 WETEL 2ot FrHKorea

Ministry of Government Legislation, 2023).
e AE EAAE oA 2 S RZAR AT TADRE A9
THKOSHA, 2018). Zt2A= e H7IQIS7|H9] Q15S ¥ 71est

ARAE ojstolt BRUSE 25t BeA WY gA F 87

0k



H2E Aol WslE wotop {toAPE d 4 Qlth(Korea Ministry of
Government Legislation, 2023). ZFSALS] YF= ALS] w5 F11 9JAY]
Aoy A E torlee] w2t =g PstH, Ao HHE HA, 7=
stal gAY 7HEEoA A&, W] ditt 48 siFe dFE HoH
™ (Statistics Korea, 2017a), 222 7FS @ tof digh W&, a4y, tow
o 2 Qs Qe 11T, oA T ALstof| Alffst= MEmol HE te @
Ao et & 9 A%FAE 9t &0 712 49, 11 Hre] o
Eggor AHote HAGEAR, HoXFAPE £9st= 7FoAre] ez
o thet A2 Aot (Korea Ministry of Government Legislation, 2023).
ok m]=o] L FZRoAE 7FSAHRegistered Nurses)E €2 AZFE A <F
{E Brletal, teAYE sty Ad¥ste, o= 752 7, ofZAY
FAFSAY 570 AAY, Fel7t e SxfelA HEE Ao, 2t
oA A7+ 1]9} 7‘13%1]‘%} of tiste] xASHAY AE|HHE AlFche AFE

b

3, HsEAL EAsmEdR (8 99 S B 15
e EYotL FTY NEETAGFHA] WK o5 E BAWEAM
o T5tE wit HAE Ag WA F 1T B s 59, o
A9] BTRFA BEHY o5

Aw

N
=

4o
Lo el | o A

rol, i rr ol

(Korea Ministry of Government Legislation, 2023). 7t x5 AL ¢
T OmT|ollA YAt Em ZFOARS] Z|A] Sl fRxpe] 7He gl Zlgof
= HzxARZ Ao m(Statistics Korea, 2017a), gAFe] 715 Qo
2z Aasd, tomth @ Qoks 9%t 7he, oA} 5] z|Lsto] A|ags}
Ao BHx Zte @3zte] digt Bs-dd ¥ 1453& f1t &5 7
v g, T Hbe] tgiEdRer Hoke HAZEAT, e =7l
Stof OJAf, XApOJAL, QFOJALS] AL Stof] RxFY] QoFS 9%t 1t 3 M=
HzxE $oz AHodtt(Korea Ministry of Government Legislation,

B



2023). T3t 0] LB Ro|AE 7Fe 2T AHNursing Assistants)S 7HSA}

o Al ufel F12AQ AN} YR2AUS AT o7 E 2A
Aol BAre] A, AAL B8, Seld, £, S EE R, olorE

oe) @ e A7 B
of Labor Statistics, 2022a).

L=
=8 Lt AB2 Aoty 2t (Bureau



2.2, RTHA folady &4

N

FHe] ZEAHZAHEWCS: European Working Conditions Survey)<}
Sh=o] 223 ZAHKWCS: Korean Working Conditions Survey)oll A=
T faladle =94, Aelehd, QIxtEerd fofacl 37x] SHes
BE&ota QH(OSHRI, 2020; Eurofound, 2017). %ﬂﬂ —ﬁ—ﬁﬂﬂ_o% s,

el el

el
re
)
Hm
r
re
N
om
19
Eloll

o,

o,

r

N
N
o[l'1
1o
Mok
o
ot
K

=l 2 Aosta QJTHOSHRI, 20203
Eurofound, 2017). E3F, =9l Al6at d=2tF Al AEA|ol= AAIZE A
Ue AAlRE FAIZE gotdle AAIZE ZetE o] JAEHOSHRI, 2020). frsig
A EEFES dARERAME AY a8 A Foiadle SN0 AR
= 1: Never, 2: Almost never, 3: 1/4 time, 4: 1/2 time, 5: 3/4 time, 6:
Most of the time, 7: Always)Z FAFstal ITH(OSHRI, 2020).
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o
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E

ol
4 ol 4o
o

o we

Al 5 ]
A fafaclel =E5d 4 flom, om 9 HAYE 7)Y 4Ry
Aol w2 F2gt 3ol oJsiA AlAREHoe] WAsH= Q17HEeHA

g 4 SoHAn et al, 2020). tSAF FAAE TS
Tl P AE TARY] fofagle] L&A QIZ-EeHA

ale] wEYEst Beld, Moters folaglunt Fom, 94 A,
(o]
a

=
i
ol
<
re
N H’U 1
o
:Clhg
Fo
0,

4
rE
f do ¢

Sato] 347 ol LB, old A7FAA folacle HAEE oA
Ex QE £ OXAAEZ gL n|Atty sFGcHKim et al., 2022a)

=0 Aozt ZRIFXAHKWCS) 2219 17348 BA9 974 ¥4
AR FFQ70-DF oA d=AATTS 4AE5, stAles, 85o= #
ot th(Jeong, 2022; OSHRI, 2020). A5 o, =, EEA|, &
2 A =13

5o §Zolv), SAEZS FHol, e, B8, 3 -
T2 dlgEso=z Hostal JHHOSHRI, 2020). AR5l dF= vl
e o &5 = EFe &5 (Chang and Peng, 2021; Mehrdad et
al., 20105 Trinkoff et al., 2006), 17&= o] SAAQ 2y, =2 FAA &
bt = g, BAA% AA|, R 52 (Pelissier et al.,, 2014; Da Costa
and Vieira, 2010; Smith et al., 2006; Smedley et al.,, 2003; Linton,
1990), =+4-%15(Speziale and Picchiotti, 2009)2.2 R 3 Qltt. SHA5S
of IS mAE= 8902 FAAR AALL et al, 2020), ¥4 AL et
al., 2020; Roelen et al., 2008; Riddle et al.,, 2003; Bahk and Roh, 2007;
D’Souza et al, 2005), 2} o]&(Li et al., 2020; Warming et al., 2009;
Daraiseh et al., 2003), W= 52H(Li et al.,, 2020; Engels et al., 1996)°2
HyuEY gtk @50 4 uAe 802 595 Mekonnen, 2019;
Simsek et al., 2017; Mutanda et al., 2017; Thon et al., 2016; Yitayeh et
al., 2015; Emmanuel et al., 2015; Tamrin et al.,, 2007), 5243t A=}

Al(Ando et al., 2022; Goh et al., 2021; Nourollahi et al., 2018; Holmes
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et al., 2010; Freitag et al.,, 2007; Engels et al., 1996; Pheasant and
Stubbs, 1992; Riithimaki, 1991; Buckle, 1987), ZFA|ZHGemedo et al.,
2023; Meaza et al.,, 2020), == FZ(Shiri et al., 2019; Coenen et al.,
2013; Griffith et al., 2012), A%=(Gemedo et al., 2023; Shiri et al., 2019)
oz HIHI Ut FEAATE IdFE vA= 292 A (lee and
Kim, 2017), ©&d4(Heidari et al., 2019; Gorgi et al.,, 2014; Videman
et al., 2005), 2t} <F(Yao et al., 2019; Lipscomb et al., 2002; Colligan
et al, 1979), S%&E FHF Tt At o]&(Abedini et al, 2015; Kwon,

2008; Videman et al., 2005), HAA3t AAet §H=E 52 (Tariah et al.,

T A mEAe 54 49 7T 9Re] 2hsket Wl e ke o
2, RAAT AN wF, s AAe 25 5 2BAAFE loie
t}al St th(Petersen and Marziale, 2017; Bernal et al., 2015; Davis and
Kotowski, 2015).

eAEe 2847 gy ARdTE ® 2-1o) dehynh gaadleE
S g 2

ko
rO
filo
_E_l,
12
_O|L
rr

Y
8 T
o
>
L)
e
Y
A
ox,
I
Jo
:.OQ
ko

=519

2 52 SPHoE sl TBAATZ 9L F oW 2l B
o e FLA meotele] 2BAATEES FY & Y= SHL9E P
L @7} Bastt
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(F 2-1) 72 AFO] 44 ¥ AP+
Contents Author

A Study on the Working
Conditions of Nurses and

Musculoskeletal Disorders

Chang and Peng, 2021; Yao et al., 2019: Petersen
and Marziale, 2017: Trinkoff et 2006;
Lipscomb et al., 2002

al.,

A Study on the Musculoskeletal
Symptoms and Psychological

Factors of Nursing Jobs

Bernal et al., 2015; Mehrdad et al., 2010

A Study on

Musculoskeletal

the Hazards of
Disorders in

Nursing Jobs

Lopez et al., 2021; Tariah et al., 2020; Heidari et
al., 2019; Ribeiro et al., 2017: Mutanda et al.,
2017; Yitayeh et al., 2015; Davis and Kotowski,
2015; Da Costa and Vieira, 2010; Smith et al,
2006; Engels et al., 1996

A Study on the Hazards
Affecting the Upper Limb Pain

of Nurses

Smedley et al., 2003

A Study on the Hazards
Affecting Lower Limb Pain in

Nursing Jobs

Li et al., 2020

A Study on the Musculoskeletal
Pain  of
Handling

Nurses Heavy loads

Abedini et al., 2015; Warming et al., 2009

A Study
Results of Body Parts in Nursing
Jobs

Conditions and Stress

on the Musculoskeletal

according to Workplace

Mohammad et al., 2019; Daraiseh et al., 2003

A Study on the Hazards
Influencing Back Pain in Nursing

Jobs

Mekonnen, 2019; Nourollahi et al., 2018; Thon et
al.,, 2016; Emmanuel et al.,, 2015; Holmes et al.,
2010; Videman et al., 2005; Pheasant and Stubbs,
1992; Buckle, 1987
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A AR 0] 31 OETVE}%] A 5 Qe A EH=R Zq—JﬂE]-(Potter et al., 2019;
WHO, 2018). A8 H4EA= AF5448 AdA el k&&= &4
E UotH, dH($23), ¢, dAnR Fo] th(Park et al, 2023b;
Lee et al., 2022a; Kim and Yoon, 2017; Lee and Pak, 2016).

WHOS9] Well-Being Index= 534 9AH] #F2 FHriot= o 7P de
AMgEE AEA T stuEA, AAA 79 2HoA =5 AHEFEA
o] Bt L7}t =& T2 RIET 9lom(Lee and Kim, 2019; Topp et al.,
2015), #2308 =4 dish 27] 71} BAer 57 EHERL F2
7]3%.. i]—lf_‘_é]-j_ _Ti:] O]—ﬁ‘]— D]—Q_ 5}7] 5(1— 01-7\1_04 /ﬂ-fﬂ]ﬁ]— U]i.ﬂ__ E/g'/\g%)
TFHHWHO, 1998). 2t &£l dis 0gollA 58 o= Z74ste] Hitsted
T 0~257 o= SHstH, F4ol 134 mTolAY §F 7o w3olzte 0
HEe 1S T2 A =2 9 Sl Aoz mEITHWHO, 1998).
Y=l IdF= A= 2902 A EF(Eurofound, 2017;
Theorell et al, 2015; Bannai and Tamakoshi, 2014), o|7]1x] &L ZRA|7H
(Eurofound, 2017; Harrington, 2001), 2wt <% & (Moon et al., 2019;
Kim et al, 2002), 9Hdste I=AAASS] 55 (Lee et al., 2004; Son
and Park, 2000; Fishbain, 1997; Magni et al., 1990), £ &2 <234

(Shin and Jeong, 2022; Hiott et al., 2008)2 X I1E31 Ut

o

lO o
il

uel)
o
o
rlr
NI

R A, Adsee A% 9 B A5 2 AAA st

b =
£ EAOR o= AR HoHth(American Psychological Association,
2023). T3k, HE WHRE= ZheraQl Azto|uy 27t A 4 glow, Hol
WAL B, ofele T whe W 2o A4 Fael Ued 4 oo

ES
(American Psychological Association, 2023). &<¢Hgo] A4S njzxl= @9l
2 A71%] 2 EFAIZHEurofound, 2017; Harrington, 2001), 7

(Eurofound, 2017; Bannai and Tamakoshi, 2014), ¥ &% % (Moon
et al., 2019; Kim et al., 2002) 59 2 54 (Eurofound, 2017)22 Hil

=1
Fas

~—

Al

D
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= Qe
Nzs Ao r A7)t EEd AYA, ARAAA, 284 84s

glsff sk theAelal thHAolw H|FA| Aol FAQl dgow T
Ho, e AR Bl d¥Fe miAe Aor dHA UtkBarker &
Nussbaum, 2011; Soh and Crumpton, 1996, Tiesinga et al., 1996). 3k,
Y2 A Ao s HASHs g4 ddolAY AE 717 Bt A&
= ohg A2 A 4 o (Wingler and Keys, 2019; Lee et al., 2014;
Barker & Nussbaum, 2011). 1 & ¢ o4 mz: "2 A5, 34 92
dAGS Fofl Heet HbE W= ZEAEA WAStE thRE A AHE,
TEAES AA B QA S IF= vlE o don FAH FYe=
2Hsot= o ezt 2 & Aoty Aot Wingler and  Keys, 2019;

Steege et al., 2015). AAM=Zo] JFE m|X]= 8202 A7|A] 2 ZTFA

=

M)

o
= T j=
9 294 Falae(Wingler and Keys, 2019). ZsAF AJ4H2]
TE T

59 5o Aslstd G 291(Kim et al., 2022b)0& H %1 9o},

Golagl LEqW ZEAATS oJR7t AEld AREAC] dFL vAE
8918 mofsh= AL Fa3 BAolY SitHor Jgasle BT A7
= FEoI mEA AgR B4 fellal]] k' SEAASS oRE
sggoz vHste]l Aad AFEA ] LY F ojHF 2] B o
T2 FEA mofsle] Ay AREAEZ £ 5 UEE SHeHE Aol
A7t Basit.
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2.5. & =47 1 oAt

Aol AH BEE AZoF Sh 2EAF EAA o] 2
a5 dF A 2219 styo]m(Hwang and Kang, 2011), |4
] 9 Agatete] AYHIE 1Y o B2 A4 FasH HRx
dlo]th(Knight et al., 2017; Christian et al., 2011; Halbesleben, 2010).
A 2 AT BAH APAHE Yok FoT MO, FAT U
2 71998 4 QewW(Choi et al, 2020; Kim et al., 2020;
Caesens et al., 2016; Schaufeli et al., 2008), &3 o|1 AHAS =74
sk A5 9 Ay wE AR E4) dHl= AdolHntal shlth(Huber et
al., 2020; Keyko et al,, 20165 You, 2013; Schaufeli et al., 2002). 3
A 2ol FF= nAE 8dol= d”olvt HE, weaE I4F FH T
o] 7§18 EAJ(D’Amico et al., 2020; Kim and Kang, 2016; James et al.,
2012; Hwang and Kang, 2011; James et al., 2010; Pitt—Catsouphes and
Matz—Costa, 2008; Seo and Kim, 2007)1} 22323 2 BAZH(Kim et
al., 2020; Rayton and Yalablk, 2014), 344 XAE7], 55 = FA
o Are)H 22| Fo] Are]A e QQl(Escrig-Tena et al., 2022; Li et al,
2022; Yang et al, 2021; Choi et al.,, 2020; Hakanen et al., 2019;
Bakker et al., 2014; Bakker and Demerouti, 2008; Spreitzer et al., 2010;
Schaufeli and Bekker, 2004; Schaufeli et al., 2002; Crant, 2000) .2 HAil

5]1 o]

0, N
rr e oo

oL i AN m rlo
= O

=2
ol
o
mor
lo

%

o,

DA 45A4] ol It AAARE T e ey AEd
~ 5o reAel gRsaseel Astuo] 454 o4l HeAtm Holst
QO H(MAY, 2016; Graham et al, 2014; Bell, 2013; Soer et al., 2012;
Camerino et al., 2006; Naumanen, 2006; Cangelosi et al., 1998), 118 It
SAEE b £ Al FRg A, 940 L EEAL
Ao, oo Aqlolal A~ FHe oAbl HS| {UHE
g Abgsh= EAS 72 tk(Ang et al., 2016; Keller and Burns, 2010).

ESH 13 7FS AL et AT E 7FSAE0] gt ke 119 7oA}

l>

al
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o] ghgukete] It AF(Nurmeksela et al, 2023; Ang et al., 2016;
Clendon and Walker, 2016; Graham et al., 2014; Uthaman et al., 2016;
Keller and Burns, 2010; Moseley et al., 2008)7} & ©]FiL it}

mebs] ZFeARe] BEFom QIsiA iy toAPL gold Htel gl A%
oA 115 AL AT Aatel]l dishA TS 7EMoF shH, 11E APt A

2o G nAL 89150] ol A metsl A7} Basid
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2.6. A2A @3lo] B £o] Ho|

2 AFoAe Agd 3 (Psychological factors)olzt AHe]d w4219
Fololz A4 AdHl dF= uAe Y oY HAHT on|E Eediith
(Gellman and Turner, 2013).

= (Anxiety)> WA E= A< fde et =t s &=
b, 1% o2 AolHtt(Jain et al., 2022; Madsen et al., 2017; Walker
et al., 1990; American Psychiatric Association, 1980). E3F % i
F 2-29F Zo] A 1d TS Aste o2 22 A #A7E AdsisY
7F? AT At sHAl= o wiwel HAARSUNY 2 SEAe FHA el
AR Bgoz AE|o] QItHOSHRI, 2020; Adams and Salomons, 2021;
Eurofound, 2021).

A4 2 (Overall fatigue)= AT 2o} FATF om|z2 W HZ ZFATE
o AAA Te= SAA A4, 2AEHA B BQR T2 Tpofe Yddoe= <l
we HIstAY & AHE Fol"tH(Canadian  Centre  for
Occupational Health and Safety, 2023; Adams and Salomons, 2021). =
ot Aeed #F 2-29F Zo] "Ad 19 ¢t Asks o2 &2 A3
BAl7} A7 ARk A sl d dEel wANEUAYTE §
g2l FAQl AR Bgoer AL o th(Adams and Salomons, 2021;

Eurofound, 2021; OSHRI, 2020).
CQH](WeH—being>% /1\:1‘1"75! %Ho], _%!HF'J-Z—] -‘?—_ﬂlﬂ]’ oﬂﬁlz_,]xq oé](} %gi
TFHETHGarcia—Cabrera et al., 2018; Guest, 2017; Topp et al., 2015;
Robertson and Cooper, 2011). E3F, dHl2 PEFo]2 Aujozy A,
EAS(@L), @) 37MA 842 FAEW, WHO-5 Well-being
index?] 7|9 F31 Qth(Garcia—Cabrera et al, 2018; Schulte and
Vainio, 2010; WHO, 1998; Warr, 1987). T3t AR B3 1 2-29 &
o] "h& w4 At 27 B ofefiet 2
A FEFAAL R SEHAY] FEARJD AR %

(Furofound, 2021; OSHRI, 2020; Ardito et al., 2014; WHO, 1998).

]

M

i
Mo

v
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23 (Depression) 227t &5, EF, AYHQd AH 52 FAHote=
FoAel Aeir FolHth(Jain et al., 2022: Madsen et al., 2017; Walker
et al., 1990). &3 AR E2 I 2-22F Zo] WHO-5 Well-being index

of ofsf Bri=Ew, A HA Herh 139 w9k o|AY jF FFolt: 04
= 180 2352 woHt(Jeong, 2022; Yang et al., 2018; Ardito
et al.,, 2014; WHO, 1990).

AAEe]l Ar3]A 2] Z](Social support by direct supervisor)= AAE 21
== =HY, AUE9 d& FAsHA AAsk=A gk T =Zos
A"t Gordon et al., 2019; Fisenberger et al., 2002).

-29} o] “Hoto] ALKATE th3i} g2

- = 5
M2 AT SRS HURTANC R SuAe FuAe 4R Bgom 7
3

r?iH

STH L oHE

A=l ltH(Eurofound, 2021; OSHRI, 2020).
ZZ] W= (Organizational satisfaction)+ 2Q9E9 T A|Z-& T

99l AYe BHE Aoz AUBo] AAAAL Telshs FYPA

o
s Loty WESEY 9= 22 AolFEth(Laguador et al., 2014). EgH A
T e E2-29F Zol “Hsks dA o2 £l ol A= FostAY
7FT R BA, 4] A9, 1A, 7R so=2 SHAR] FHAQ AR

El

oz FA=lo] dvk(Eurofound, 2021: OSHRI, 2020).
9] Z9l(Work engagement)e F2 e, 4 @ Eglom EX 1101{1
13 225 e @A) Us gejsie, 2ol 9

< B2 AUA eES FASKL A4l dofl dA Aol b
ot AR ol dAst= HAHER AHolHck(Bakker and  Albrecht,
2018; Schaufeli et al., 2002). E3F, AE FF2 I 2-29F Zo] “Hot= ¢
2 SARA eI 2L BEE okt AF LANUAYE B, a4, 2
] Sog suxol F@Fel MR Egor Ao ti(Furofound,
2021; OSHRI, 2020; Bakker and Albrecht, 2018; Schaufeli et al., 2002).

N gNl
I
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(E 2-2) Ag3d gQle] AR B

Factor(Variable)

Items

Question

Anxiety

Overall fatigue

Over the last 12 months, did you have any of the
following health problems? and Are your health
problems due to your job? (OSHRI, 2020).

1: Yes
0: No

Subjective well-being
(WHO-5 well-being
index)

O~ O —

Please indicate for each of the five statements which
is the closest to how you have been feeling over the
last two weeks(WHO, 1998).

. I have felt cheerful and in good spirits.

. I have felt calm and relaxed.

. T have felt active and vigorous.

. I woke up feeling fresh and rested.

. My daily life has been filled with things that
interest me.

Depression

1 Subjective well-being(Total)<13, or even if it is
only one item, it is 0 or 1 point.

0: Other

Social Support by direct
supervisor

To what extent do you agree or disagree with the
following statements? Your immediate boss:-

(OSHRI, 2020).

1. Respects you as a person.

2. Is successful in getting people to work together.
3. Is helpful in getting the job done.

4. Provides useful feedback on your work.

5. Encourages and supports your development.

Organizational
satisfaction

To what extent do you agree or disagree with the
following statements about your job? (OSHRI, 2020).

1. Considering all my efforts and achievements in my
job, 1 feel I get paid appropriately.

2. My job offers good prospects for career
advancement.

3. T receive the recognition 1 deserve for my work.

4. The organization I work for motivates me to give
my best job performance,

Work engagement

The following statements are about how you feel
about your job. For each statement, please tell me
how often you feel this way--+ (OSHRI, 2020).

1. At my work, I feel full of energy.
2. 1 am enthusiastic about my job.
3. Time flies when I am working.
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#F 2-39F o] 85(58F%), AAsTOI, &, B, EEA,
#9159 55, AIFFL tel, 7% U 99 59 55

I 1 5 S de 28 A9y A Sl O
Sb shlE 2 el Wy
T4 Elo] th(Adams and Salomons, 2021; Eurofound, 2021; Lee et al,
2021; OSHRI, 2020).

in)
rg
i rlo b

~ b

Ao
ot

::‘
it)s
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i
gl
gls!
cdt
o

& 2-3) TRAAES olRo 4E By
Factor(Variable) Items Question
Backache 1 Over the last 12 months, did you have any of the
following health problems? and Are your health
Upper limb pain 1 problems due to your job? (OSHRI, 2020).
10 Yes
Lower limb pain 1 0: No
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3.1 RS S F HolH =&

2 AYE HEATH AP B AT HolA FHet Aloxt 23
ZAHOSHRI, 2020)9] Zt=E o]-&ste] 4astaitt. 2020 =of HAISH A6
2 ZLEIHZAHKWCS) = FHAREU) Aot F-2AFH(Eurofound) oAl A
Alohs §H ZERIHZAHEWCS)E A ure AR 223 H], 18,
AE, 4%, Folasl k&, 11-8<H3 Fede Ak or motstr] ¢
St ZAFOITHOSHRI, 2020). A6x Z2EHZALS] YAAtRE FHHEAY

HAARAALL(OSHRD L 2HE Aggtom, & 50,5382 A7 &
Zpo] et A2 FAYEATHOSHRI, 2020).

DR AE AYFAAAE e r AFE A8sh] flsto] =R AE
S (Statistics Korea, 2017a)9] 2430(7tSAb), 2465(FtS 2T b sd == =
22 Ogor TIHE o]gdte] F 8119S dAF AR FE35H9. 811
H SolA AdET 5 BER oo A o2 24T A} 247,
TRl tig 257 23td AR SHAE AT F 462%= AT A
A2 ARSIt 4629 1Mo AE AFAES V1EdEEs BHY 2307
(49.8%), <19 232%W(50.2%)= FAEYew, HEFHal 75A 2779
(60.0%), TrZXFAF 1858 (40.0%) 2 A=A gt Agd=+E 200 68
(14.7%), 30t 1468(31.6%), 40t 15178(32.7%), 50t] 93%8(19.7%), 60TH

]/K]- 6H(1.3%) =2 :rw;qm otq A= oq_?_ Z2= H]—raﬂ(45/\1] ]u]—) 2967
(64.1%), 118 (454] oA 1668 (35.9%)= FA4= 3l

r
kT

oll‘l
2

rol
”

ol
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GE 3D ATHEE A7 A% 9 Ay
Contents N Variable Method
. Worker(Age)
Comparison of

hazard exposure

level with

musculoskeletal

pain and

psychological

health problem

Musculoskeletal

pain

462

Psychological
health problem

Work

engagement

Hazard(Physical, Biological and Chemical,

Ergonomic) exposure(frequency, time, level)

Musculoskeletal pain(Backache, Upper limb

pain, Lower limb pain)

Psychological health problem(Subjective
well-being(Depression), Anxiety, Overall
fatigue)

Chi-squared
test,
ANOVA

Worker(Age, Occupation, Work experience,
Establishment, Working time/week, Shift)

Hazard(Physical, Biological and Chemical,

Ergonomic) exposure(time, level)

Musculoskeletal pain(Backache, Upper limb

pain, Lower limb pain)

Worker(Age, Occupation, Work experience,
Establishment, Working time/week, Shift)

Hazard(Physical, Biological and Chemical,
Ergonomic) exposure(time, level)
Musculoskeletal pain(Backache, Upper limb

pain, Lower limb pain)

Psychological health problem(Overall fatigue,
Anxiety, Depression(WHO 5 index))

Binary
logistic
regression

analysis

Aged nursing worker, Well-being,
Organizational Satisfaction, Social support by

direct supervisor, Work engagement

Regression

analysis
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B Ao ARRE G WSS B 3-20] UEHoh B Ao HeEL
A6zt L2 HFZAHKWCS) AEA(OSHRI, 202009 ¥ I2EHXRAL
(EWCS) d&EA](Eurofound, 2021)9] 2 FollA AT FHo g HEE
AAste] ZPstrt. A SEAEY LRAIZre] BEgHE AA foiadl &
A 25w BE B ZEZAASS AR, A8 AAEA AR o
2b zto]7h gl A GopE7] Qo A WHE4E foiaclE LEAgtes A
ottt 2Rt B2 ARor AT ZTEAATS 542 85, 4
5%, SHAEToR FAEAT. Agd AGEA 542 FdA0E, B,

A (F=d)ox FAHEJA. =9 Aot F=2H3

(OSHRL, 2020)¢] 2773 A9 A58 #d % 24QT70-D9] =<,
Ao zet Q769 (&) wd o=z oot IHKim et al, 2023:
Park et al., 2023a). 9H($+23) A= WHOS Well-Being Index 57H9]

wgel 408 mALM, FHol 124 olstolAt & & Egoletz 0
EL 14 A9 $2F ol 12 5] BHWHO, 1998). o128
A7 B4 B fo1Rel, 7EeHA felagl, Baerd fagl, §
sale] e LEe P FALAZAAAL R T =
ARrE F1EOR REAAS AYRER, 7} RAaQE ST REAS F
Q3] stel (BHE fARY =EAD=(FT THAZHEG TRAS)

(Hafoeld wEHUE HAH)2E FASHITHKIm et al., 2023; Park et al,
2023a; Kim et al,, 2022b). T3, Falac¥ LT Hpe o] ony
Jd LENE H4E 7H HEE } 2|2 ZHitste] Fojstglon, 5, 6, 7 ®l
SASL 3/47 JVEAE, 482 128, 382 1/42, 1, 282 0.12 Kost

_25_



AHKim et al,, 2023; Park et al., 2023a; Kim et al., 2022b). S-3Q221H
LE55< OSHAS Z=4A folale L&At /7% Caution
zone(Washington State Department of Labor & Industries, 2022a)%}
Hazard zone(Washington State Department of Labor & Industries, 2022b)
o] whef 2A17Hm9E2 04, 2-4A17R2 14, 4A17F o2 2702 Fojsto] 3
72 SEo 2 EFoYtHKim et al., 2023).

B AFAE 2BAATE oJRel AeH AFRA ofRo] wet 27t

f5 ANOVA(L ufjx]4tA)& o AAIstAar gtrh SARA el ol&
¥ SA 7| A]+= SPSS(Statistics Package for Social Science) Version 18.0°]

gom, felFEL 0052 AEaAc
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(E 3-2 Fale &4

AA%
7 A%
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o
918

=

e %A Bl

o|N
A

i

Factor

Variable

Variable abbreviation:

Description

Observed score

Worker

Personnel

Age(years)

1: <{40s. 2: 40s 3: =50s

Working

Conditions

Physical

hazards

Vibration

Noise

High temperature

Low temperature

Biological and
Chemical

hazards

Fumes and dust

Vapor

Skin contact with

chemical

Tobacco smoke

Infection

Ergonomic

hazards

Awkward posture

Manual patient

lifting/carrying

Manual heavy loads
handling

Standing posture

Repetitive motion

1: Never, 2: Rarely, 3:
1/4 times, 4: 1/2 times,
5. 3/4 times, 6. Most of
the time, 7: Always

Health

Problem

Psychological

Depression

Anxiety

Overall fatigue

MSDs

Backache

Upper limb pain

Lower limb pain

1: Yes, 0: No

Subjective

well-being

Good spirit

Relaxation

Being active

Vitality

General interest

Subjective

well-being(Total)

0: Never, 1: Rarely, 2:
Under 1/2 times, 3: Over
1/2 times, 4: Most of the

time, 5: Always

Depression problem

1: Subjective
well-being(Total) <13, or
even if it is only one item,
it is 0 or 1 point.

0: Other
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Variable abbreviation:

Factor Variable o Observed score
Description
1 i . L2~ 4
Working Physical Vibration 0: <2, 1t 2~4, 2: 24
Conditions: hazards Measured in adjusted daily
Noise

Measured in

hazard exposure time

adjusted High temperature (ADHE)
daily = (Working hours per
hazard Low temperature week / Working days per
exposure Biological and Fumes and dust week) X frequency of
. Chemical
time v hazard exposure
apor )
(ADHE) hazards (0.75 for “all of  the
Skin contact with time”,
chemical “almost all of the time”,
Tobacco smoke and
“around 3/4 of the time”:
Infection 0.5 for “around half of
Ergonomic Awkward posture the
hazards Manual patient time”: 0.25 for “around
lifting/carrying
1/4 of
Manual heavy loads /4o
. the time”: 0.1 for “almost
handling
Standing posture never’ and “never”)
Sitting posture
Repetitive motion
Working Physical Vibration
Conditions: hazards Nf’lse
High temperature
Exposure Low temperature
level Biological and | Fumes and dust

Vapor

Chemical e . .
Skin contact with chemical
hazards Tobacco smoke
Infection
Ergonomic Awkward posture
hazards Manual patient

lifting/carrying

Manual heavy loads handling

Standing posture

Sitting posture

Repetitive motion

0: <{2hours
1: 2~4hours
2: 2>4hours

_28_



3.3.2. ZEAAESON 9IS AT 29ARA: olF =ALEH IAEH

eyt galael, Az g
w4 24 Aold ABeH el Wil H4 A Bl A
& A
H 3-3) Cronbach’s Alpha A4 &4
. Initial o Final {Cronbach’s
Latent variable | Removed question item |
items items | Alpha
Physical hazards 4 - 4 0.831
Chemical and
o 5 - 5 0.706
biological hazards
Ergonomic o
6 Sitting posture 5 0.627
hazards

B Ao ALEH AT HE4E E 3-40] YERth B2 o FE
Aoz ZLRSFAZAHKWCS) AEZ(OSHRI, 202009 43 Z2SHZAL
(EWCS) A2 (Eurofound, 2021)2] &4 ZojA AF ==z H 2
A7ste] st
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Factor Variable Variable Description
Dependent Variable

Backache
MSDs ; ]

Upper limb pain 1 = Yes, 0 = No
problem

Lower limb pain

Independent Variable

Age(years)

1: <40, 2: 40~49 3: =50

Occupation

1: Registered Nurses 2: Nursing

Assistants

Work experience

1: <3, 2: 3~6, 31 26

Worker Establishment 1: Hospital, 2: Clinic
Working hours/week 1. <41, 20 241
0: Day duty, 1: Daily split
Shift system shifts, 2: Permanent shifts, 3:
Alternating/rotating shifts
Vibration
Exposure
Level of Noise
Physical High temperature
hazards
Low temperature
Exposure Fumes and dust
Level of Vapor
0: <2 h
Chemical and | Skin contact with chemical €2 hours
. . 1: 2~4 hours
biological Tobacco smoke
2: 24 hours
hazards Infection
Awkward posture
E
xposure Manual patient lifting/carrying
Level of .
Manual heavy loads handling
Ergonomic
Standing posture
hazards

Repetitive motion
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2 AP ST JHTAR 4628 Ao 3
a5t A9, A%, 25945, RIW, 9 4UAZ BY 25 g, 49
o
<

2 8o acle] thst Odds Ratio(OR) @ 95% AF]7H95% CD-E& o]

2r2d  ARRAS  AMgel]  FAsldt AgE A4 d
Hosmer—Lemeshow A2 o|g} 2A|AE IfEA AREESGlCH, 0.05

ol ol AHglsltt TG Nagelkerke®] R AlF2 2P o] o] AEEH
ot 239 AsS Frtslhr] fgt dE ek A St FEAASE Y
4

GFS Gotus] A ol 2ALE APLAL AAH FHASE
IBAATEAE, ANES, SEDOIL, EPRSE AFEEAHeD, 7
1

(ref), 3~6Q mFH, 6 o4, o=7|T(HUreh), V), T FFAIZHELIA
24 mRE(ref), 41A1%F o)), wdf 27 FEH(DE(red), 5HF o 2 wdf
1w, g o)), FRQl(Ee A, Askeha], 1tEeha]) =2 ATH2A
Z¢ \Rk(ref), 2-4A1ZF BFE 4AZF o= oklyl, BAUHS Fl2 Wald=
w45, AR ol 8" sAHMIIA= SPSS(Statistics  Package for

Social Science) Version 18.00]9lo™ §ol4FL (0.052 AHL5}Th
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3.3.3. AT AFEA ¥F= WA= 2924 oY 2AAH I9EY

NGERUE T
2 Q7o) AgH AT WAE E 3-5o et B Avel W
A6zt ZTRAHZAHKWCS) AF2(OSHRI, 202002 #H d=¢7
5

(EWCS) AEA](Eurofound, 2021)9]

Ad7gdste] Hegstatt.

2g F4 97 =

(E 3-5 A=A A=A Bt old =2 sARAS fIet A ¥

Factor

| Variable

| Variable Description

Dependent Variable

Health
problem

Overall Fatigue

Anxiety

1 = Yes, 0 = No

Depression

Independent Variable

Age(years)

1: <40, 2: 40~49 3: =50

Occupation

1: Registered Nurses 2: Nursing

Assistants

Work experience

1: {3, 2t 3~6, 31 26

Worker Establishment 1: Hospital, 2: Clinic,
Working hours/week 1: <41, 20 241
0: Day duty, 1: Daily split
Shift system shifts, 2: Permanent shifts, 3:
Alternating/rotating shifts
Exposure Vibration
Level of Noise
Physical High temperature
hazards Low temperature 0: <2 hours
Exposure Fumes and dust 1: 2~4 hours
Level of Vapor 20 >4 hours
Chemical and | Skin contact with chemical
biological Tobacco smoke
hazards Infection
Awkward posture ]
Exposure 0: <2 hours

Manual patient lifting/carrying
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Factor Variable Variable Description
Level of Manual heavy loads handling
. Standi 1: 2~4 hours
Ergonomic anding posture .
hazards Repetitive motion 2: 24 hours
Backache
MSDs - -
Upper limb pain 1 = Yes, 0 = No
problem
Lower limb pain
2 AFoAEe AT AGTARL 46292 R AEd ARRAE
Sache A9, A%, 259, ARV, 79 AQARE il 25 FH, &
AeHd Folael, ZE=AAES] Wt Odds Ratio(OR) & 95% A#7F
5% CD& ol 2A~E AALAS Agote] FAstdn. ARE Aol

3t Hosmer—Lemeshow AA-L o]d ZI|AEH 3J|fEA| AMEEQOH,

0.05 ol/dels
|H A 239

ox
A

—_

Socia

ol
QoL
)
oft
o|N

S}

a9,

2 gFotrt,
AsS Bkl SRt
dotH 7] flaiA o7t
AR R, &

U]‘?l(ref), 41/‘]71_} OVJ),
o], &2 wd),

a7

Nagelkerke®] R Al H

%4)@@MWﬂmww@ mtwm

ol eQl(E=A,
Zb mek(ref), 2-4A1F wlgh, 447 o]4)

° mygel 44
A% RtEm AAsta. de4
222 RS ANk
=ohzt, ofR)ol1, EYRSL

504] olAt

O O =%
T=0

=
=45

EEH OéEH(%J—E(ref),

AyterA,

151
, o=

) IF(No(ref), Yes)® oFll, FAFHL =2 Wald

. Al ol 8H FAZIA = SPSS(Statistics Package for
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334, A9 BU% nPte] BA LA

HEEge A=ws gusly] a4 E 3-69 2ol el AHElA A7,
A, x4 BEE A 2o] e AR At wE, A=

= O

B Aol A BRG] GRE € o) Aol W] A £3o] A
o]

S

(E 3-6) AEA 8919 Cronbach’s Alpha 4124 H4

Latent variable Initial items | Removed items Egrﬁi Cronbach’s Alpha

Social Support by

: . 5 - 5 0.898
direct supervisor
Sub]ect{ve 5 - 5 0.909
well—being
Organizational 4 _ 4 0.810

satisfaction

Work engagement 3 Time flies When ! 2 0.757
am working.

2 AFoA A A7 W4E ' 3-T0] Utk 2 A7) BSE
Aozt L= ZAHKWCS) AA(OSHRI, 202009t 4 IESHIAL
(EWCS) d&A(Eurofound, 2021)¢] w3 FolA A5 & W= ¥4
A7gste] 3Pkt
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Factor

Variable

Variable Description

Dependent Variable

At my work, I feel full of energy.

Work
engagement

I am enthusiastic about my job.

Work engagement(average) score

1: Never, 2: Rarely, 3:
Sometimes, 4: Most of the

time, 5: Always

Independent Var

iable

Worker

Aged nursing worker(years)

0: <45, 1@ 245

Subjective

well-being

I have felt cheerful and in good
spirits.

I have felt calm and relaxed.

I have felt active and vigorous.

I woke up feeling fresh and rested.

My daily life has been filled with
things that interest me.

Subjective well-being(average) score

0: Never, 1: Rarely, 2: Under
1/2 times, 3: Over 1/2 times,

4: Most of the time, 5! Always

Organizational
satisfaction

Considering all my efforts and
achievements in my job, I feel T get
paid appropriately.

My job offers good prospects for
career advancement.

[ receive the recognition I deserve
for my work.

The organization 1 work for
motivates me to give my best job
performance.

Organizational satisfaction(average)
score

Social Support
by direct
supervisor

My boss respects you as a person.

My boss is successful in getting
people to work together.

My boss is helpful in getting the
job done.

My boss provides useful feedback
on your work.

My boss encourages and supports
your development.

Social Support by direct

supervisor(average) score

1 Strongly disagree, 2: Mostly
disagree, 3: Moderate, 4:
Mostly agree, 5: Strongly agree
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Jeong, 2020; Jeong and Park, 1990).

(E 3-8) 72 AT AARA

Dependent ) .
Model ) Independent Variable Regression model
Variable(y)

Subjective well-being(X1),
Work

1 Aged nursing worker(2), y=a+bZ+cX1+dX1*Z
engagement
X1*Z

Organizational

Work satisfaction(X2),
2 _ y=a+bZ+cX2+dX2*Z
engagement Aged nursing worker(2),

X2*7Z

Social Support by direct
Work supervisor(X3),

3 . y=a+bZ+cX3+dX3*Z
engagement Aged nursing worker(2),

X3*Z

Subjective well-being(X1),
Aged nursing worker(2),
X1*Z,
Organizational
satisfaction(X2),
Work , y=a+bZ+cX1+dX2+eX3+
4 Aged nursing worker(2),
engagement fX1*Z+gX2*Z+hX3*Z
X2*Z,

Social Support by direct
supervisor(X3),
Aged nursing worker(2),

X3*Z

_36_



1Y AR2)E o8t AAREL U=

i)

2t

y=a+bZ+cX1+dX1Z2o 2 3S|AFAHAS ot &, vH|IHAeE 1A} 3]
YA e g ol TAAst, HE bt 71717 d7F BE 0]
obUw mApel vlugate] JPFHErt hEri P Art GFo| ¢ A, E
= Hohehn sjAch

y=a+cX1 (Z=0, H]11%=}H)
y=a+tb+(c+d)X1 (Z=1, L#HA)

S AEALS DA (Stepwise) WHoR FAEW, fo5A] ge WS
AN AQQE. AR BA2 SPSSE ARESHHA, folaEe
0.052 HAsAH.
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E A-D frofae] =SARe] B 282 22
Exposure
Exposure time distribution Ratio
Factor Hazard time(hour)
Mean SD <2 hours | 24 hous | >4 hours | >2 hours
Vibration 0.947 | 0.699 | 93.9% 3.9% 2.2% 6.1%
Physical Noise 0.894 | 0.564 | 95.5% 3.2% 1.3% 4.5%
hazard High temperature | 0.840 | 0.391 | 98.5% 0.6% 0.9% 1.5%
Low temperature | 0.823 | 0.331 | 99.4% 0.6% 0.6%
Biological Fumes, dust 0.800 | 0.093 | 100.0% 0.0%
and Vapor 0.808 | 0.180 | 99.6% | 0.2% 0.2% 0.4%
) Chemical contact | 0.911 | 0.665 | 96.3% | 2.2% 1.5% 3.7%
chemical [ 7orp cco smoke | 0.812 | 0.259 | 99.8% 02% | 0.2%
hazard Infection 1230 | 1.287 | 87.4% | 58% | 6.7% | 12.6%
Awkward posture | 2.163 | 1.961 | 60.6% | 13.6% | 25.8% | 39.4%
E . Patient carrying 1.352 | 1.150 | 73.2% | 20.6% | 6.3% 26.8%
rgonomic
Loads handling 1.124 | 0.963 | 853% | 104% | 4.3% 14.7%
hazard 1750 ding posture | 4.276 | 1.900 | 12.8% | 195% | 67.1% | 87.2%
Repetitive motion | 3.031 | 2.321 | 45.9% | 10.6% | 43.5% | 54.1%
{Hour)
5.0
45
35
3.0
25
20
1.5

& [ = -4 e ra % Fa
o 8 & gF o A a \»_.,\"‘& e
P A 5 Ca AT & Pan = & B o &
5 A i S . L d
T & & T FH & F S
L wE & 4 o > )
&g 2«8 q,:;l c.'}t S d:'z.
B w5 & EHR X
0\'.9
o

(38 4-1) $o8Q w2AZe] g (A4 24 faR9), HA:
QI7rg8HH

RakslA galael, A



(B 4-2) 8% T4 oFo] & fFiadd =&Y B A4

No pain Back pain
Factor Hazard Nean®* D NMean®* D p value
Vibration 0.930 0.629 1.023 0.942 0.258
Physical Noise 0.858 0.407 1.050 0.973 0.004*

hazard High temperature 0.818 0.255 0.931 0.721 0.015*

Low temperature 0.806 0.185 0.896 0.654 0.021*

Biological Fumes, dust 0.798 0.082 0.812 0.132 0.187

Vapor 0.809 0.195 0.801 0.095 0.690

and

Chemical contact 0.910 0.665 0.917 0.673 0.926

chemical Tobacco smoke 0.814 0.284 0.801 0.095 0.665

hazard Infection 1.144 1.162 1.593 1.681 0.003*

Awkward posture 1.951 1.813 3.063 2.2917 <0.001*

Patient carrying 1.279 1.040 1.665 1.498 0.004*

Ergonomic

Loads handling 1.060 0.820 1.398 1.391 0.003*

hazard Standing posture | 4.191 | 1.879 [ 4.637 | 1957 | 0.047*

Repetitive motion 2.894 2.294 3.612 2.359 0.009*

Note: *significant at 0.05, SD=standard deviation, **hour

=4 FoladoM= g, 12, A4 8% A2} Hle A2 OF
o] LEZAZE "t Zolrt e AeR Yeigth 2F 54 foiacl
ZA7F Do) H|ZAAHETE A88 1228, 12 [ 144), AL 1.114j
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B 429 RF AR} HEAR 7to] B Ao] PRI EAHAow

T GARYL JFOR B 4-304 2F 5aAe} vEAA 1F 7§
Aoy wEy=e] Bxe] g T4 AP FANCE ST 3
291 ekt

(# 4-3) 85 4 47 g faac] =234 229 24 34

. Exposure time
Factor Hazard Back pain 3 Tours | 2-4 hors | >4 hours Total | p value
No pain 362 9 3 374
Pai 79 6 3 88
Noise  Complamt 0.015*
Physical rate(%) 17.9% 40.0% 50.0% | 19.0%
hazard ‘ No pain 371 1 2 374
High Pain 84 2 2 88 "
Complaint 0.030
temperature 18.5% 66.7% 50.0% | 19.0%
rate(%)* *
Biological No pain 334 21 19 374
and .
) Infection Pain 70 6 12 88 0.013*
chemical Complaint
17.3% 22.2% 38.7% | 19.0%
hazard rate(%)* *
No pain 241 55 78 374
Awkward Pain 39 8 41 88 N
Complaint <0.001
E : posture 139% | 12.7% | 345% | 19.0%
rgonomic rate(%) * %k
hazard I No pain 182 37 155 374
epetitive Pain 30 12 46 88
" Complaint 0.046*
motion 14.2% 24.5% 22.9% | 19.0%
rate(%)* *

Note: *significant at 0.05, **Complaint rate(%)=(pain complainers)/(complainers

by exposure level of hazards)

2a)d §aQAE 487 weo Busl o sare} HEAd A
olo] LEA|ZH BHOA Fol7h Qe Aom tpektth Ago] 4417 o4
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No pain Upper limb pain
Factor Hazard p value
Mean™** SD Mean™** SD
Vibration 0.913 0.582 1.044 0.954 0.078
Physical Noise 0.849 0.390 1.023 0.881 0.004*

hazard High temperature 0.815 0.266 0.909 0.618 0.024*
Low temperature 0.802 0.192 0.883 0.561 0.021*

. . Fumes, dust 0.793 0.082 0.822 0.117 0.003*

Biological
4 Vapor 0.806 0.203 0.813 0.088 0.688

an

Chemical contact 0.887 0.571 0.980 0.880 0.185

chemical
Tobacco smoke 0.808 0.293 0.822 0.117 0.620
hazard Infection 1155 | 1113 | 1442 | 1.675 | 0.036*
Awkward posture 1.919 1.772 2.858 2.291 <0.001*
. Patient carrying 1.186 0.912 1.826 1.559 <0.001*

Ergonomic -

hazard Loads handling 0.961 0.650 1.590 1.443 <0.001*
azat Standing posture | 4.156 1.862 4617 1975 | 0.022*

Repetitive motion 2.786 2.239 3.729 2.416 <0.001°*

Note: *significant at 0.05, SD=standard deviation, **Hour
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I 4-49) AAEF TAAS} HEAA} 740 B Aol AANA FAAL
2 §olg §elRle V2o B 4504 ANES sagjel HAT 1
$ 7 Had =EAEY BEol ogt $U4 ARl BAHeR fo
s gelaqle veht

(E 4-5) AT 54 oo B2 faiad w24 E Exo) 534 A4

Upper Exposure time
Factor Hazard limb. pain). || <2 Bous || 224 hotes | =4 b Total p value
No pain 331 9 2 342
Physical Pain 110 6 4 120
NOiSE Complaint 0031 *
hazard 249% | 40.0% | 66.7% | 26.0%
rate(%)* *
No pain 224 47 71 342
Awkward Pain 56 16 48 120 ©.001*
Complaint .
posture P 20.0% 25.4% 40.3% 26.0%
rate(%)**
No pain 269 62 11 342
Patient Pain 69 33 18 120 ©.001*
o Complaint .
lifting P 204% | 34.7% | 62.1% | 26.0%
rate(%)**
No pain 311 25 6 342
Ergonomic Loads - Palfl ‘ 83 23 14 120 ©.001*
. omplaint .
hazard | handling 21.1% | 47.9% | 70.0% | 26.0%
rate(%)* *
No pain 44 76 222 342
Standing Pai? 15 14 91 120 0,036
Complaint .
posture 25.4% 15.6% 29.1% 26.0%
rate(%)* *
No pain 176 29 137 342
. Complaint .
motion 17.0% 40.8% 31.8% 26.0%
rate(%)**

Note: *significant at 0.05, **Complaint rate(%)=(pain complainers)/(complainers

by exposure level of hazards)
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4.2.3.1. SHAFF T4 oFo] WE FaeQl =X Ht A
E 462 AFF BAAG wEad 15E Bad, A, 03
o2 gelaclel ot =& B3 A% et
T 4-6) SHAETT T4 oFo] mE faiacl =E3AY B A%
No pain Lower limb pain
Factor Hazard p value
Mean** SD Mean™** SD
Vibration 0.916 0.644 1.126 0.936 0.020*
Physical Noise 0.839 0.334 1.203 1.176 <0.001*
hazard High temperature 0.818 0.257 0.962 0.792 0.004*
Low temperature 0.812 0.243 0.890 0.627 0.068
Fumes, dust 0.795 0.082 0.830 0.137 0.004*
Biological
| Vapor 0.806 0.191 0.816 0.093 0.690
an
) Chemical contact 0.889 0.608 1.036 0.918 0.088
chemical
Tobacco smoke 0.811 0.279 0.816 0.093 0.889
hazard
Infection 1.143 1.110 1.712 1.951 0.001*
Awkward posture 1.926 1.753 3.490 2.486 <0.001*
. Patient carrying 1.218 0.939 2.102 1.779 <0.001*
Ergonomic
. Loads handling 1.045 0.816 1.567 1.478 <0.001*
azar Standing posture |  4.101 1.880 5.254 1722 | <0.001*
Repetitive motion 2.824 2.240 4.192 2.440 <0.001*
Note: *significant at 0.05, SD=standard deviation, **Hour
=214 fFalafloMe AF, &g, AL2oA SRS T4aAet Hlo 4t
9% 7he] wEAZ Hol Aol Qe A0 Uehit), SA5Z 5479
Aol E=EARE Bato] HlEAAEY MUE2 1236, Aa2 1438, 12
< 1.18H] =A etttk
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a2 5 Eel EARE Bato] Aot e AlR YEtHh SsHAES =



1.50H)

5}A]

A

o]
H

1734, S&= Fa2 1.50H,

< 1488 &7 vebdT

250
Ko

1818}, gzt o]

At A=
1.28H],

e} 37

T

NI

Ho
"

G

=]

A=

Al
a1

te.

5]

e Ee

_49_



E 4-69] SIA TS S4aAe} v oA 7o) Wt Zpo] HAoA FA AL
2 597 $ARAL NEOR E 47004 SAEE BAAe} vsAA 1
B 1 AoeE EAES] Exo Hig FE4 AAA sAHL= {2
ok faflals YERAC
(R 4-7) sHIA5Z T4 R T2 §ai82 LE2H]E Buol a4 HA

Low limb Exposure time
Factor Hazard pain  hours | 24 bhars | >4 hars Total p value
No pain 373 12 i 392
Pain 61 6 3 70
Vibration Complaint 0.034*
. 14.1% | 33.3% | 30.0% | 15.2%
Physical rate(%)**
No pain 381 10 1 392
hazard , Pain 60 5 5 70
Noise Complaint <0.001*
13.6% | 33.3% | 83.3% | 15.2%
. . rate(%)* *
Biological No pain 348 24 20 392
and Pain 56 3 11 70

bemical Infection Complaint 0.004*

chemica 13.9% | 11.1% | 355% | 15.2%

hazard rate(%)**

No pain 252 59 81 392
Awkward Pain 28 4 38 70
Complaint <0.001*
posture 10.0% 6.3% 31.9% 15.2%
rate(%)* *
No pain 303 74 15 392
Patient Pain 35 21 14 70
. Complaint <0.001*
B . lifting 10.4% | 22.1% | 48.3% | 15.2%
rgonomic rate(%)* *
No pain 343 38 11 392
hazard Loads Pain 51 10 9 70
) Complaint <0.001*
handling 12.9% | 20.8% | 45.0% | 15.2%
rate(%)**
No pain 196 38 158 392
Repetitive Pain 16 11 43 70
. Complaint <0.001*
motion 7.5% 22.4% | 21.4% 15.2%
rate(%)* *

Note: *significant at 0.05, **Complaint rate(%)=(pain complainers)/(complainers

by exposure level of hazards)
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Al

(E 4-8) AAnz o4 offof mE fsiacl ARt Bt dA

No fatigue Overall fatigue

Fact H d 1
actor azar Mean* = D Mean* = D p value
Vibration 0.875 0.436 1.169 1.160 <0.001*
Physical Noise 0.830 0.329 1.091 0.957 <0.001*

hazard High temperature 0.816 0.263 0.911 0.635 0.023*
Low temperature 0.803 0.189 0.885 0.577 0.022*

Fumes, dust 0.794 0.078 0.820 0.127 0.010*
Biological
. Vapor 0.807 0.200 0.811 0.099 0.082
an
i Chemical contact 0.863 0.487 1.059 1.024 0.006*
chemical
Tobacco smoke 0.812 0.293 0.811 0.099 0.978
hazard
Infection 1.075 1.049 1.702 1.755 <0.001*
Awkward posture 1.783 1.671 3.323 2.305 <0.001*
, Patient carrying 1.165 0.887 1.925 1.593 <0.001*
Ergonomic -
Loads handling 0.985 0.733 1.549 1.375 <0.001*
hazard

Standing posture 4.151 1.906 4.658 1.840 0.013*
Repetitive motion |  2.698 2.231 4.046 2.305 <0.001*

Note: *significant at 0.05, SD=standard deviation, **Hour
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Al ZAAE 1124, §HE F2R2 1508 =A YebsT
oebs] FAMRE Fo)7] foide FAET A, B2 o, A4,
FE A, v 52 AE A 94 A, e, AL, & 9 27 a9l
et #ert Z st

_53_



4312 AANZ 34 AR IE FI2UE E2F= X FEAL EH

GE 4-9) AATZ B4 ofRo] 2 §a199) LA BE $A4 9%

Overall Exposure time
Factor Hazard e <2 hours | 2-4 houss | >4 hours Total p value
No 334 10 4 348
o Yes 100 8 6 114
Vibration Comp]aint 0.004*
. 23.0% 44.4% 60.0% | 24.7%
Physical rate(%)* *
No 341 6 1 348
hazard . Yes 100 9 5 114
Noise Complaint <0.001*
22.71% 60.0% 83.3% | 24.7%
i ‘ rate(%)* *
Biological No 317 18 13 348
and Yes 87 9 18 114
hemical Infection Complaint <0.001*
chermica 21.5% | 333% | 58.1% | 24.7%
hazard rate(%)**
No 241 44 63 348
Awkward Yes 39 19 56 114
Complaint <0.001*
posture 13.9% 30.2% 471% | 24.7%
rate(%)* *
No 271 61 0 348
Patient Yes 61 34 9 114
o Complaint <0.001*
E . lifting 18.0% 35.8% 65.5% | 24.7%
rgonomic rate(9)* *
No 315 25 8 348
hazard Loads Yes 79 23 12 114
. Complaint <0.001*
handling 20.1% 47.9% 60.0% | 24.7%
rate(%)* *
No 184 33 131 348
Repetitive Yes 28 16 70 114
) Complaint <0.001*
motion 13.2% 32.7% 34.8% | 24.7%
rate(%)* *

Note:  *significant at 0.05, **Complaint rate(%)=(complainers of overall

fatigue)/(complainers by exposure level of hazards)
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43.1.3. 2EAATS T4 AR nE HAHE 4 BExo FAAF HA

B 4-108 DBAAEE Thdet vsadt 288 AN Th ol
Be 2ol o 594 A9S Jehdch 534 A% 23t 22AASZ
, % 2ol

T - Overall fatigue |
Vi
ype o No Yes Total pvate
No pain X 312 62 374
% $3.4% 16.6% 100.0%
. . N 36 52 88 *
Back pain | Pain  —7 70.9% 59.1% 100.0% <0.001
Total N 348 114 462
% 75.3% 24.7% 100.0%
No vain N 293 49 342
P % 85.7% 14.3% 100.0%
Upper Pain N 55 65 120 <0.001*
limb pain % 45.8% 54.2% 100.0% :
Total N 348 114 467
% 75.3% 24.7% 100.0%
No oan N 322 70 392
Lower p % 822%% 1742% 10%)%
. *
limb pain |0 % | 37.1% 62.9% | 100.0% <0.001
Total N 348 114 462
% 75.3% 24.7% 100.0%

Note: *significant at 0.05, **%=(Whether to complain of overall fatigue or

not)/(whether to musculoskeletal pain or not)

8% 4= FANRE DAack:s H[EC] 59.1%E 8F HEAA
(16.6%)° Hlall 3.568 =A Uttt AA55 S4axe FA02RE 34
SH= Hl8o] 54.2%% AAEZE H|TAAH14.3%)0] Hls) 3.788] =A Lrebyt
t}. SiAES S4afts FAORE SA4SHE HEo] 62.9%2 SHAEFS HS
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432. TTAATS ¥4 203 =4

E 41D 29 24 ofFof mE #aiad] ksilite] ¥t 84

No Anxiety Anxiety
Factor Hazard Nean®* D Nean®* D p value
Vibration 0.910 0.610 1.508 1.404 <0.001*
Physical Noise 0.879 0.522 1.116 0.997 | 0.029

hazard High temperature 0.836 0.399 0.892 0.240 0.452

Low temperature 0.822 0.341 0.851 0.110 0.643

Biological Fumes, dust 0.797 0.091 0.851 0.110 0.002*
and Vapor 0.805 0.183 0.851 0.110 0.182

) Chemical contact 0.893 0.619 1.182 1.136 0.023*
chemical ™ Tobacco smoke | 0.809 | 0.266 | 0.851 | 0.110 | 0.399

hazard Infection 1.172 1.207 2.081 2.002 <0.001°*

Awkward posture 2.016 1.820 4.366 2.621 <0.001*

Ergonomic Patient carry'ing 1.255 1.027 2.800 1.783 <0.001*

hazard Loads handling 1.040 0.806 2.377 1.872 <0.001*

Standing posture 4.202 1.875 5.374 1.968 0.001*

Repetitive motion 2.939 2.280 4.398 2.541 0.001*

Note: *significant at 0.05, SD=standard deviation, **Hour
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Factor Hazard Anxiety ~ hourfngzu&rtsimez TFous Zotal p value
No 413 12 8 33
Physical o Yes 21 6 2 29
Vibration Complaint <0.001*
hazard () 4.8% 33.3% 20.0% 6.3%
rate(%
Biological No 384 25 24 433
and Yes 20 2 7 29
) Infection Complaint <0.001*
chemical oy 5.0% 14% | 22.6% | 6.3%
hazard rate(7o
Lward No 2;2 61 100 433
Awkwar Yes 2 19 29
Complaint <0.001*
posture )% * 2.9% 3.2% 16.0% 6.3%
rate(%
No 329 86 8 433
Patient Yes 9 9 1 29 .
o Complaint <0.001
v . lifting 2.7% 9.5% 37.9% | 6.3%
rgonomic rate(%)* *
hazard Loads %; 31849 471 182 42393
) Complaint <0.001*
handling )+ 3.6% 14.6% 40.0% 6.3%
rate(%
No 205 46 182 433
Repetitive Yes 7 3 19 29 .
) Complaint 0.036
motion )+ 3.3% 6.1% 9.5% 6.3%
rate(%

Note: *significant ~ at  0.05, **Complaint  rate(%)=(complainers ~ of

anxiety)/(complainers by exposure level of hazards)
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4323, FZAATT T4 AFo IE = o4 B9 2 AR

B 4-132 ZBAATE TAA9} NEAA 18 BAG Th ofn
B o] e 544 AR e 594 44 2% 22AA5Z
A

. Anxi
Type Pain No Ye:ty Toral p value
No oain X 360 14 374
p % 96.3% 3.7% 100.0%
. . N 73 15 88 "
Back pain | Pain % 83.0% 17.0% 100.0% €0.001
Toral N 433 29 462
% 93.7% 6.3% 100.0%
No pain I 335 7 342
. p % 98.0% 2.0% 100.0%

Upper limb 7= N 98 22 120 <0.001*
pain % 81.7% 18.3% 100.0% :
Total N 433 29 462

% 93.7% 6.3% 100.0%
No pain N 381 11 392
. P % 97.2% 2.8% 100.0%

Lower limb Pl N 32 18 70 €0.001*
pain am % 74.3% 25.7% 100.0% :
Toral N 433 29 462

% 93.7% 6.3% 100.0%

Note: *significant at 0.05 **%=(Whether to complain of anxiety or

not)/(whether to musculoskeletal pain or not)

8F 2ade BE

<
of Hlsh 4558 =7 yYebdth AAES iix}% %‘?l%‘:% 9 45h= HlEo]

18.3%= 255 HEAZH2.0%)°] Bl 8.96H =A UEkTh sHAE%
TAAE BOHFS 945 Hgo] 25.7%% SHAESE H|TAZ(2.8%)0] H]
off 9.164 =A UEpdlth webs EoHe E017] fleiAE ohAlES, A
5o, 8% alo] ek #eE|rt "asit
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433 TZHASS BE 8% =T
433.1. $82% T4 AR W2 {2 =EA7Y] BF HA

=5 SaAet Hlzazt IEE 294, Asketd, dztget
=
=

epit,

@ 4-14) $8% 524 ofitd] e foledl RN B U

No depression Depression
Factor Hazard Mean®* D Mean® * D p value
Vibration 0.896 0.551 1.037 0.897 0.038*
Physical Noise 0.855 0.441 0.962 | 0.728 0.050

hazard High temperature 0.810 0.225 0.890 0.573 0.034*
Low temperature 0.813 0.275 0.841 0.411 0.380

Fumes, dust 0.795 0.093 0.810 0.093 0.085

Biological Vapor 0.791 0.078 0.837 0.278 0.009*

Chemical contact 0.885 0.602 0.956 0.764 0.276

hazard g smoke | 0791 | 0.078 | 0.847 | 0416 | 0.026

Infection 1.030 0.887 1.579 1.732 <0.001*

Awkward posture 2.052 1.824 2.357 2.173 0.108

Ergonomic Patient carry.ing 1.229 0.991 1.568 1.361 0.002*

hrard Loads handling 1.026 0.773 1.296 1.209 0.004*
azar

Standing posture 4.288 1.875 4.254 1.950 0.853
Repetitive motion 3.033 2.245 3.028 2.455 0.981

Note: *significant at 0.05, **Hour
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Exposure time

Factor Hazard | Depression Total p value
<2 hours | 2-4 hours | >4 hours

Biological No 270 13 11 294
anc.l Infection Yes 134 14 20 168 0.001*
chemical Complaint
b 33.2% | 51.9% | 64.5% | 36.4%
azard rate(%)* *
No 228 53 13 294
Lt Yes 110 42 16 168 | 0.011*

lifting Complaint
325% | 44.2% | 552% | 36.4%

Ergonomic rate(%)* *
hazard No 260 25 9 294
Loads Yes 134 23 11 168 | 0.035*
handling Complaint
34.0% 47.9% 55.0% | 36.4%
rate(%)**
Note:  *significant at  0.05, **Complaint  rate(%)=(complainers  of

depression)/(complainers by exposure level of hazards)
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4333 ZEAATET T4 AF e &5 T4 X9 §EA A2

Tt 22 A ZEAASS
e 20 AAES, SHAETY 227 F&5 Taxket vleaxt IF 3
o] ERIEAA Apol7t e Ao= UehHt

(FE 4-16) 2EAAET 24 A7l g =5 o4 229 44 44

Type Pain NG Dep\r(eesssion Total p value
No o N 248 126 374
o pam o 66.3% 33.% 100.0%
. ‘ N 46 42 88 .
Back pain | Pain o575 47.7% 100.0% 0.014
Total N 294 168 462
% 63.6% 36.4% 100.0%
No pain |N 229 113 342
Uomer T P % 67.0% 33.0% 100.0%
pper lim . N 65 55 120 .
pain Pain o T 54.0% 15.8% 100.0% 0.012
Total N 294 168 462
% 63.6% 36.4% 100.0%
No oam LN 262 130 392
. - P % 66.8% 33.2% 100.0%
ower lim . N 32 38 70 .
pain Pain T 45.7% 54.3% 100.0% 0.001
Toml N 294 168 462
% 63.6% 36.4% 100.0%
Note: * significant at 0.05, **%=(Whether to complain of depression or

not)/(whether to musculoskeletal pain or not)
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4.4.1.1. B84 831090 B3 Y F FF SV

T 4-172 4 foalef et KWCS S AmE o]g3t vl 1
& 1 AY § BY =E2VEE ofF YA EohA] o2 TeArg e
A ol AL kEE=2] RS Aolth. HMAH R Z9A fofadlel Tt
2 F Pu ENEE A51.48)0 7 =7 vehden 4£2(1.41), 1
2(1.33), A2(1.30)%=0=2 Vet

GE 4-17) AP =214 faflaclef It 24 F Hot L W

o ) High Low
Age(years) Vibration Noise
temperature temper ature
o Mean 1.58 1.52 1.38 1.33
(SD) (0.920) (0.871) (0.558) (0.470)
4040 Mean 1.32 1.28 1.23 1.21
(SD) (0.584) (0.546) (0.419) (0.405)
250 Mean 1.51 1.38 1.39 1.39
B (SD) (0.647) (0.549) (0.730) (0.824)
Mean 1.48 1.41 1.33 1.30
Total
(SD) (0.776) (0.722) (0.563) (0.549)
Mean cest F 4.927 4.852 4.041 3.904
n
can e P 0.008* 0.008* 0.018* 0.021*

Note: *significant at 0.05, Mean score = 1: Never, 2: Rarely, 3: 1/4 times, 4: 1/2
times, 5. 3/4 times, 6: Most of the time, 7: Always

4-17% Bd, 5ol B 2 5 B =2V 5 AT AF
| ZFol7h Q= Ao=m vebdth(F=4.927, p=0.008). 404 m]7H(1.58)°]
74 =9kal, 504 ©]4H(1.51), 40~49A41(1.32) &2 2 uvetgth mets A%
o] LEWIEE 40~49A400 Ha] FiH oz 504 o)A 1.14u, 404 =gt
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1194 =A vebget.
Agol Te A9 T P LENETE A5 AFO] A 7hel &olrt 9l
= Zog Yehgdth(F=4.852, p=0.008). 404 w|vH(1.52)0] 714 =9k, 50
Al ©]AH(1.38), 40~4941(1.28) &o=2 Yehydth webd A9 -
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o] TSt A F P L N AT AR 1
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Al \EH(1.38), 40~4941(1.23) &o=2 yehytth webs 1729
40~49A41o Bl iAoz 404 BT 1118, S0A] o442 1.128] =A
LFeRS T

Aol Tt 2y F Bt LEWNLTL S AF] AR el &)zt 9L
t Aoz YebgthF=3.904, p=0.021). 504 o]4(1.39)°] 7} =9ky, 40
Al \IRR(1.33), 40~49A1(1.21) o= Yetutth webA 229 REHEE
40~49A41o Bl iAoz 404 BT 1.108H, S50A] o442 1.1581 =A
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I 4-182 AsetA fafjaglol] #we KWCS 8/ A=E o83t Hu
2% 3 A9 F PR BUEE SR A0S el e weRg
ANM ol Ak LkFEHe A JAR Zojt. AAF oz Asteld Fafald
et 2 F Bt =ENEE FA.68)0] 7MY A YEd e, steEd
o ot MEH%(1.35), & B BW(1.24), 371(1.23), THEFA1.23) o=
Urepste,

@ 4-18) A A falRcle] T A F BE LBNE

Fumes, Skin Tobacco )
Age(years) Vapor Infection
dust contact smoke

¢ Mean 1.28 1.28 1.45 1.27 1.91

40

(SD) 0.461) (0.488) (0.825) (0.503) (1.414)

Mean 1.15 1.15 1.27 1.17 1.43
40~49

(SD) (0.354) (0.354) (0.682) (0.390) (0.883)

Mean 1.28 1.27 1.27 1.26 1.56
=50

(SD) 0.451) (0.445) (0.445) (0.440) (1.154)

Mean 1.24 1.23 1.35 1.23 1.68
Total

(SD) (0.430) 0.442) 0.718) (0.457) (1.226)
Mean F 5.023 4.300 3.779 2.369 7.475
test p 0.007* 0.014* 0.024* 0.095 0.001*

Note: *significant at 0.05, Mean score = 1: Never, 2: Rarely, 3: 1/4 times, 4: 1/2
times, 5! 3/4 times, 6: Most of the time, 7: Always

T 4182 HH, & ¢ gAY T Pt LENETT A E

AGd Zoll Zpol7h Q= A= yehgdth(FE=5.023, p=0.007). 404 m]gt
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7ol Tet A F B LEVILIL 15 AFo A el ztelzt 9L
L Aoz YehgthF=4.300, p=0.014). 404 w|vk(1.28)°] 7} =9kal, 50
Al o)AH1.27), 40~49A4]1(1.15) =02 Yepgtt webd Z7]9 LEu

40~49A1° Hlsf FiH ez S04 o2 1.10W, 4041 wigr2 1118 &7

L oN

2 F B LEVLIE e Fe
thF=3.779, p=0.024). 404 =]t
(1.45)0] 7F% =9k, 40~49A1(1.27), 504 ©14(1.27) +&o &2 uebygth. ot
2tA SlstEdo] ogt WEHE LEWEE 40~49419F 504] o]Afo] H]S|
Aoz 404 mghe 1.148] &4 Yebgh

of Tet Y F Wit LEWLIL HEAFO] A Tt Aozt 3l
102 UEPGTHF=7.475, p=0.001). 404 m9H(1.91)c] 7} =9kar, 50
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4.4.13. A7ty fofaglel Bt A F FE =E3HL
B 4-19% Q17-Ee golacle] et KWCS 94 A=E o8 Hli
1% 7 AY F BE =FUEE SF AQAGE DA g B9
A ot AE wEHE A EdF Rojoh WAHCR A7 fHa
of Wt A F Wt kE3WEE YA 43007 7HE =A HER e
W FAGA7, RAT A6, B 015200, FFE AFL8DE
o % YErHh
(E 4-19) dgdE RbEeH frsfadlol ot & F Bt =a3Hx
Manual
Manual
Awkward patient Standing Repetitive
Age(years) o heavy loads )
Posture lifting/ posture motion
. handling
carrying
<40 Mean 2.86 1.99 1.91 4.35 3.34
(SD) (1.584) (1.130) (1.062) (1.392) (1.874)
40~49 Mean 2.48 1.87 1.60 4.33 3.34
(SD) (1.561) (1.022) (0.703) (1.459) (1.796)
>50 Mean 2.57 2.23 1.90 4.15 3.52
B (SD) (1.499) (1.186) (1.026) (1.244) (1.774)
Total Mean 2.67 2.00 1.81 4.30 3.37
o T6D) | (.566) (1.113) 0.960) (1.384) (1.825)
Mean F 2.879 3.012 5.089 0.713 0.365
test p 0.057 0.050 0.007* 0.491 0.694

Note: *significant at 0.05, Mean score = 1:

Never, 2: Rarely, 3: 1/4 times, 4: 1/2

times, 5: 3/4 times, 6: Most of the time, 7: Always
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GE 4-200 A9 223455 24 H&

Upper limb | Lower limb
Age(years) Backache _ . Total
pain pain
40 N 39 49 32 214
%™ * 18.2% 22.9% 15.0% 100.0%
N 30 41 22 151
40~49
Do** 19.9% 27.2% 14.6% 100.0%
N 19 30 16 97
>50
%™ * 19.6% 30.9% 16.5% 100.0%
N 88 120 70 462
Total
%™ * 19.0% 26.0% 15.2% 100.0%
, x? 0.178 2.401 0.182
x© test
p 0.915 0.301 0.913

Note: *significant at 0.05, **Complaint rate(%)=(complainers of musculoskeletal

pain)/(population by age group)
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4422 A3H AZFEA EA v

H 4-212 7+ Fo] Aggid AgA
Ebd Zojth ESE AEld AREA FoAH 25 SASHE HE9]
36.8%=2 71 = UEbgtoen, AAEZ(24.7%), &016.4%) =02 LtE
ot 2 §4 vl g4 AY 7o Aolrt EAsH=E Zlog ettt
(x?=13.329, p=0.001). 504 o]&o] 11.3%= EES 71 wo] 343519
T, 40A] w9t 7.9%, 40~49A 0.7% =C.2 et
(E 4-21) A=A Agd AZEA $4 HE&
Overall .
Age(years) Anxiety . Depression™* Total
fatigue
N 17 55 79 214
<40
%t 7.9% 25.7% 36.9% 100.0%
N 1 31 48 151
40~49
%1 0.7% 20.5% 31.8% 100.0%
N 11 28 41 97
>50
%t 11.3% 28.9% 42.3% 100.0%
N 29 114 168 462
Total
%1 6.3% 24.7% 36.4% 100.0%
x? 13.329 2.434 2.856
x? test
p 0.001* 0.296 0.240

Note: *significant at 0.05, **Well-being score<13 or even if it is only one item,
it is 0 or 1 point, "Complaint rate(%)=(complainers of psychological health

problem)/(population by age group)
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Al L EAHE Blwet A
o|tt.
(E 4-22) A5OE =94 fFaladl =EA7 vl
Exposure time Mean time
Variables Description o -4 >4
Total hours hours hours Mean SD

<40 100.0% | 92.5% 3.7% 3.7% 1.016 0.921

40~49 100.0% | 97.4% 1.3% 1.3% 0.864 0.410

Vibration >50 100.0% | 91.8% | 8.2% 0.0% 0.927 0.426

Total 100.0% | 93.9% | 3.9% 2.2% 0.947 0.699

Testing x 2=12.613, p=0.013* F=2.143, p=0.118

<40 100.0% | 93.9% | 3.7% 2.3% 0.945 0.763

40~49 100.0% | 96.7% 2.6% 0.7% 0.852 0.337

Noise 250 100.0% | 96.9% 3.1% 0.0% 0.849 0.221

Total 100.0% | 95.5% | 3.2% 1.3% 0.894 0.564

Testing X 2=3.936, p=0.415 F=1.605, p=0.202

<40 100.0% | 98.1% 0.9% 0.9% 0.836 0.376

. 40~49 100.0% | 100.0% | 0.0% 0.0% 0.799 0.098

High >50 100.0% | 96.9% 1.0% 2.1% 0.911 0.630
temperature

Total 100.0% | 98.5% | 0.6% 0.9% 0.840 0.391

Testing X 2=4.450, p=0.348 F=2.473, p=0.085

<40 100.0% | 100.0% | 0.0% 0.0% 0.792 0.076

40~49 100.0% | 100.0% | 0.0% 0.0% 0.799 0.098

Low >50 100.0% | 96.9% 0.0% 3.1% 0.932 0.695
temperature

Total 100.0% | 99.4% 0.0% 0.6% 0.823 0.331

Testing x 2=11.362, p=0.003* F=6.731, p=0.001*

Note: SD = Standard deviation, *significant at 0.05. (The adjusted daily hazard exposure
time) = (working hours per week/working days per week) X (the frequency of hazard

exposures)
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I 4-22004 BHH AFO] ofF kEAto] e Fo] AR Thof Ajo]
Q= Aoz Uehdth x 2=12.613, p=0.013). 504 ©]4H(8.2%)=} 40t W
TH(7.4%)+= 40tH(2.4%)°l Hlal oFF 2413t oY XFol k&= Hlgo] =4
LFERSATY.

2e0] 55 LZA7to] 7hEAEe] AF 7t ztolrt 9= Ao=Z 1t

k)

Woh(x 2=11.362, p=0.003). 504 ©]A(3.1%)% St 4A|7F oA} #Lof
S5 E H[go] &2 Zo7 Yt T3k 29 olF LEA7te] Hut At

o] AF(ANOVAIME o zFol Afd] Ito Bt o7t e e
e THE=6.731, p=0.001). 50A] ©]/4(0.932 AlZhH-2 40~49A4](0.799 A1zhHet
404 mRE0.792 ADell Blsl A2l LeE=e Aol #=A1 Webdth. mehA
A20] St LEAZR2 Aoz 404 mlgtel] Hls| 40thi= 1.084H, 50tH
o> 1.188] A YEEH

ol FTHSNEH, 40~49A9] HISl 404 wIRtR} 504 o oA I A
2ol dishiA &2 AdxA stellA mgsHA =7l Aoz UERdH.

it
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(E 4-23) A=god Astels] gaiadl a7 v

Exposure time Mean time
Variables Description - >
’ Total hcf&rs h20uér¥s h(;uis Miear SD
<40 100.0% | 100.0% 0.0% 0.0% 0.797 0.097
40~49 100.0% | 100.0% 0.0% 0.0% 0.799 | 0.098
Fumes, dust =50 100.0% | 100.0% 0.0% 0.0% 0.812 0.077
Total 100.0% | 100.0% 0.0% 0.0% 0.800 | 0.093
Testing - F=0.955, p=0.386
<40 100.0% | 99.1% 0.5% 0.5% 0.812 | 0.246
40~49 100.0% | 100.0% 0.0% 0.0% 0.799 0.098
Vapor >50 100.0% | 100.0% | 0.0% 0.0% 0.812 | 0.077
Total 100.0% 99.6% 0.2% 0.2% 0.808 0.180
Testing x2=2.328, p=0.676 F=0.293, p=0.746
<40 100.0% 94.9% 2.8% 2.3% 0.961 0.793
Skin contact 40~49 100.0% | 96.0% 2.6% 1.3% 0.904 | 0.674
with =50 100.0% | 100.0% 0.0% 0.0% 0.812 0.077
chemical Total 100.0% | 96.3% | 2.2% 1.5% | 0911 | 0.665
Testing x2=5.715, p=0.221 F=1.683, p=0.187
<40 100.0% 99.5% 0.0% 0.5% 0.816 0.364
40~49 100.0% | 100.0% | 0.0% 0.0% 0.805 | 0.120
TS?E&C(ZO =50 100.0% | 100.0% 0.0% 0.0% 0.812 0.077
Total 100.0% | 99.8% 0.0% 0.2% 0.812 | 0.259
Testing x?=1.161, p=0.560 F=0.079, p=0.925
<40 100.0% | 83.2% 7.0% 9.8% 1.387 | 1.492
40~49 100.0% 90.7% 6.0% 3.3% 1.090 1.033
Infection =50 100.0% 91.8% 3.1% 5.2% 1.101 1.115
Total 100.0% 87.4% 5.8% 6.7% 1.230 1.287
Testing x %=8.203, p=0.084 F=2.997, p=0.051
Note: SD = Standard deviation, *significant at 0.05. (The adjusted daily hazard exposure
time) = (working hours per week/working days per week) X (the frequency of hazard
exposures)
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Exposure time Mean time
Variables Description Total ) 2 h2—4 . >4 Mean D
ours ours ours
<40 100.0% | 52.3% 18.7% 29.0% 2.331 1.924
Awkward 40~49 100.0% | 66.9% 10.6% 22.5% 1.953 1.891
wkwar
>50 100.0% 69.1% 7.2% 23.7% 2.119 2.131
posture Total 100.0% | 60.6% 13.6% 25.8% 2.163 1.961
Testing x?=14.143, p=0.007* F=1.676, p=0.188
Manual <40 100.0% | 74.8% 21.0% 4.2% 1.276 1.056
patient 40~49 100.0% | 76.2% 20.5% 3.3% 1.223 0.916
o >50 | 100.0% | 64.9% | 19.6% | 155% | 1.722 | 1.545
lifting Total 100.0% | 732% | 20.6% | 63% | 1.352 | 1.150
/carrying Testing x?=17.844, p=0.001* F=6.582, p=0.002*
<40 100.0% | 84.1% 11.7% 4.2% 1.149 1.039
Manual 40~49 100.0% | 90.1% 9.3% 0.7% 0.951 0.493
heavy loads =50 100.0% | 80.4% 9.3% 10.3% 1.338 1.257
handlin Total 100.0% | 85.3% 10.4% 4.3% 1.124 0.963
g
Testing x2=14.061, p=0.007* F=5.004, p=0.007*
<40 100.0% 11.2% 21.5% 67.3% 4,185 1.808
Standing 40~49 100.0% 15.9% 13.2% 70.9% 4.423 1.967
=50 100.0% 11.3% 24.7% 63.9% 4.248 1.998
posture Total 100.0% 12.8% 19.5% 67.7% 4.276 1.900
Testing x ?=6.986, p=0.137 F=0.709, p=0.493
<40 100.0% | 48.1% 9.8% 42.1% 2.927 2.282
.. 40~49 100.0% | 45.7% 12.6% 41.7% 2.946 2.278
Repetitive
_ >50 100.0% | 41.2% 9.3% 49.5% 3.391 2.458
motion Total 100.0% | 45.9% 10.6% 43.5% 3.031 2.321
Testing x?=1.935, p=0.748 F=1.486, p=0.227

Note: SD = Standard deviation, *significant at 0.05, (The adjusted daily hazard exposure
time) = (working hours per week)/(working days per week)X (the frequency of hazard

exposures)
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of zto]7} Q= AoR Yehdti(x ?=14.143, p=0.007). 404 m]7H29.0%)
2 50A ©]423.7%) 3k 40~49A1(22.5%) Hlsll StF 4417t o] B AEgH
Ao eE 5= Hleo] = UErET.

22} o]F0] Sk lEAIZto] TheAFO] AR Tt Apelrt e AL
2 et x ?=17.844, p=0.001). 504 ©]AH15.5%)2 404 1|9H(4.2%)<}
40~49A41(3.3%)°ll HIol St 4AIE o A} o] kEH= HlE&o] A
LFER T ERE, 22F o]F9] S W EAIZHY] ot Aol HAP(ANOVA)OA
E toAFo Agdl ol Wt Aolrt e AlE UEHTHE=6.582,
p=0.002). 504 ©]A4H(1.722 A|ZHL 404 veH(1.279 AZH3F 40~49A4](1.223
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A2 141 =A e
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AZhHEY SE= 14%4 5}—r eEAZEOl A Yebgh webs FHEE A
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V. ZBAASEY HeH ARRAC) 9L

A QQlEA

B 5-12 852 TEHSTE Sl oy 224 IAEAS At A7
olty, nyge] Az wEAYL Aoz YePdth(Nagelkerke value=0.171).
Tk Y9 A3tk = Hosmer®t Lemeshowfdd ZAi} AgHeE ZAow Lelyo

™ (x ?=5.323, significance value=0.723), oI&2] &=+ 82.7%= ettt

(E 5-1) 85 digt oldt =A2H 9724

Complaint 95% C.I. for EXP(B)
Variables N B p—value  Exp(B)
rate(%) Lower Upper
Occupation 0.067
Nurses(ref) 277 19.1%
Nursing assistants 185 18.9% 0.522 0.067 1.685 0.964 2.947
Working experience
0.002*
(Years)
(Blref) 142 15.5%
3~6 154 13.6% -0.198 0.573 0.820 0.412 1.634
>6 166 27.1% 0.809 0.010* 2.245 1.218 4.136
Establishment 0.001*
Clinics(ref) 232 13.4%
Hospitals 230 24.8% 0.927  0.001* 2.526 1.446 4.412
Vibration 0.029*
(hours(ref) 434 19.1%
2~4hours 18 5.6% -1.956 0.070 0.141 0.017 1.174
>4hours 10 40.0% 1.433 0.052 4.192 0.987 17.813
Awkward posture <0.001*
{hours(ref) 280 13.9%
2~4hours 63 12.7% -0.029 0.945 0.971 0.420 2.247
>4hours 119 34.5% 1.245 <0.001* 3.473 2.034 5.931
Constants -2.852  <0.001* 0.058

Note: * Significant at 0.05, Note: N=Number of respondents, ref = reference, C.I. =

Confidence interval.
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B 5-2v AEee TEHEHUSTE Sto] o]y EXAY IfRAS 4T
Aitolty,  HYo] HdHd A Aom UERTH(Nagelkerke
value=0.210). T3t 2P| AT = Hosmerelt Lemeshow@dA At et
Aoz YelFom(x?=9.763, significance value=0.282), =9 AL =

79.7%= reRtTh

X rlo J})

(B 5-2) BASSl digt ol =A2H 224

. Complaint 95% C.I. for EXP(B)
Variables N B p-value  Exp(B)
rate(%) Lower Upper
Working
0.068
experience(Years)
Beh) 142 26.1%
3-6 154 20.1% -0.013 0.967 0.987 0.539 1.809
=6 166 31.3% 0.554 0.057 1.739 0.983 3.078
Shift system 0.013*
Day duty(ref) 315 21.3%
Daily split shifts 5 60.0% 1.568 0.129 4.796 0.633 36.358
Permanent shifts 58 41.4% 1.055 0.002* 2.872 1.460 5.650
Alternating/
84 31.0% 0.248 0.423 1.281 0.699 2.347
rotating shifts
Manual heavy
<0.001*
loads handling
hours(ref) 394 21.1%
2-4hours 48 47.9% 1.187 0.001* 3.276 1.656 6.479
>4hours 20 70.0% 1.977 <0.001* 7.224 2.495 20.916
Standing posture 0.033*
{2hours(ref) 59 25.4%
2-4hours 90 14.6% -1.061 0.020* 0.346 0.141 0.847
>4hours 313 29.1% -0.198 0.578 0.820 0.408 1.648
Repetitive motion <0.001*
hours(ref) 212 17.0%
2-4hours 49 40.8% 1.430 <0.001* 4.181 2.001 8.733
>4hours 201 31.8% 0.634 0.017* 1.885 1.122 3.165
Constant -2.072  <0.001* 0.126

Note: * Significant at 0.05, Note: N=Number of respondents, ref = reference, C.I. =

Confidence interval.
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5.13. B G TAE 28

kI

5-38 SAEEFS FLHHUSLE S1o] o|F 2A2AH RN YT
dvteltt. mPel MyHe wEsse o®  ueEthNagelkerke
value=0.241). T o] H3r= Hosmer®t Lemeshowdd At 2gsh
Aoz YelFom(x?=1.950, significance value=0.963), ¢=9] A=

86.1%= JretTh

) rlo J})

B 5-3) StEFe] ha ol 2AAE f7RA

Complaint 95% C.I. for EXP(B)

Variables N B p-value  Exp(B)
rate(%) Lower Upper
Working hour/week 0.087
{41(ref) 281 13.9%
241 181 17.1% 0.514 0.087 1.672 0.928 3.012
Noise 0.068
(Chours(ref) 441 13.6%
2-4hours 15 33.3% 0.291 0.658 1.338 0.369 4.851
>4hours 6 83.3% 2.690 0.022* 14.731 1.482 146.413
Awkward posture 0.001*
{hours(ref) 280 10.0%
2-4hours 63 6.3% -1.057 0.084 0.347 0.105 1.154
>4hours 119 31.9% 0.926 0.003* 2.523 1.360 4.681
Manual patient
0.002*
lifting/carrying
(hours(ref) 338 10.4%
2-4hours 95 22.1% 0.938 0.006* 2.555 1.307 4.996
>4hours 29 48.3% 1.385 0.005* 3.997 1.529 10.443
Repetitive motion 0.006*
{hours(ref) 212 7.5%
2-4hours 49 22.4% 1.358 0.003* 3.887 1.581 9.558
>4hours 201 21.4% 0.835 0.014* 2.306 1.183 4.494
Constant -3.207  <0.001* 0.040

Note: * Significant at 0.05, Note: N=Number of respondents, ref = reference, CI. =

Confidence interval.

E 5-35 Hd spAEFel ditt A E4EE, 253, £F 254
2 o=, wdl 25 FH), falad S4E A, Aelehs, 17kseh)
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5.2. AEA AZZEA ] 9F2 vA= QA=A
52.1. AAN R JFS "A = 2U=+4
E S-4= A8 FEHSE ot o) 2AAH IAEAS 98 24
Jtolty, mge] Ayge wEAe Zo72 YeR)tH(Nagelkerke value=0.419).
ot 29 AT+ Hosmer®t Lemeshowd®d At Agdst 2oz LetS

T
™ (x *=4.653, significance value=0.702), 91=¢] At 83.1%= Ltebdct

(B 5-4 AAozo] izt olg =2 2H 3|4

) Complaint 95% C.I. for EXP(B)
Variables N B p—value Exp(B)
rate(%) Lower Upper
Shift system 0.007*
Day duty(ref) 315 18.1%
Daily split shifts 5 60.0% 1.076 0.464 2.934 0.165 52.150
Permanent  shifts 58 27.6% 0.253 0.530 1.288 0.585 2.835
Alternating/
84 45.2% 1.116 0.001* 3.052 1.620 5.747
rotating shifts
Vibration 0.042*
(hours(ref) 434 23.0%
2-4hours 18 44.4% 0.896 0.157 2.449 0.707 8.480
>4hours 10 60.0% 1.647 0.033* 5.191 1.139 23.649
Infection 0.056
Chours(ref) 404 21.5%
2—4hours 27 33.3% 0.755 0.157 2.128 0.747 6.065
>4hours 31 58.1% 0.999 0.038* 2.716 1.059 6.965
Awkward posture 0.001*
hours(ref) 280 13.9%
2-4hours 63 30.2% 0.801 0.040* 2.227 1.038 4777
>4hours 119 47.1% 1.138 <0.001* 3.120 1.723 5.649
Repetitive motion 0.017*
Qhours(ref) 212 13.2%
2-4hours 49 32.7% 0.902 0.047* 2.464 1.010 6.007
>4hours 201 34.8% 0.802 0.008* 2.231 1.236 4.027
Backache 0.002*
No(ref) 374 16.6%
Yes 88 59.1% 1.036 0.002* 2.818 1.459 5.442
Upper limb pain <0.001*
No(ref) 342 14.3%
Yes 120 54.2% 1.397 <0.001* 4.044 2.179 7.503
Constant -3.381 <0.001* 0.034

Note: *Significant at 0.05, Note: N=Number of respondents, ref = reference, CI =

Confidence interval.
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B 54014 HE FRAY felades, @4 5 o4 olRE 59
oz Testel AANEO] JFL WAL HF FAT 2] o| ey

mtoret Ayt wd ZF I (p=0.007), AF(p=0.042), FHAT ZA
(p=0.001), ¥HE 52+ (p=0.017), 85 T4 9JH(p=0.002), FA55 &
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ot 2 FAAEG JADRE 54T el 2~4A7F E3H AR
2278, 4AIZE o) kwEH FARAE 312081 =2 Ao yErth 4
B 522 2AF vt kE3E FAREG AANRE 54% 7HsAo] 2~4
A7 w25 EAATY 2,464, 4AZF oA} bEH EARRTE 22314 =&
AoR UeYTh 85 AFE 858 IS4 i TAREY A4AnEE
S TAGHE AR 2.8184] =2 AoR UEhth
Toe 245H] ¢y FAREY AANEE 4T

HsAo] HAEEG Tacte FAATE 4,048 £ A0 ekt
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olf FReIEH &8 Wl FARRL 4AE oo XF, 4AFe] HAEg
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% T4 AADRE 7Y Wol 345k g9log uehdth uahd A4l
25 FolHd 4A7 o] AF, HAEE TaAl, 4X7E o)te] RAEe
A, =8 ] FARE, 85 T4, 2~4X3ES] BHE F2E @ olo] BRE e
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T 5-5¢ =S FEHSE Sto] oy EXAY RN T A
oltt, Rgo] Ay wEAYL Aoz ueRdti(Nagelkerke value=0.450).
Ely

239 A= Hosmer2t LemeshowdA Ay} st Zoz eGSO

G 5-5) B T o) 2ALE HARA
' Complaint 95% C.I. for EXP(B)
Variables N B p-value  Exp(B)
rate(%) Lower Upper
Age(years) 0.031*
{40(ref) 214 7.9%
40-49 151 0.7% -2.868 0.008* 0.057 0.007 0.480
=50 97 11.3% -0.254 0.647 0.775 0.261 2.308
Establishment 0.085
Clinic(ref) 232 2.6%
Hospital 230 10.0% 1.125 0.085 3.079 0.855 11.085
Working hour/week 0.006*
41(ref) 281 3.9%
>41 181 9.9% 1.511 0.006* 4.530 1.556 13.183
Manual patient
lifting/carrying 0.0417
{hours(ref) 338 2.7%
2—4hours 95 9.5% 1.109 0.067 3.033 0.926 9.930
>4hours 29 37.9% 1.766 0.017* 5.847 1.363 25.081
Upper limb pain 0.022*
No(ref) 342 2.0%
Yes 120 18.3% 1.372 0.022* 3.943 1.218 12.769
Lower limb pain 0.039*
No(ref) 392 2.8%
Yes 70 25.7% 1.203 0.039* 3.331 1.061 10.461
Constant -5.308  <0.001°* 0.005

Note: *Significant at 0.05, Note: N=Number of respondents, ref = reference, CI =

confidence interval.
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B 55904 HE FFAQ faadl =
sty Bl dFE nAE M F
A AH(p=0.031), FF ZFAZHP=0.006), F=F ©]&(p=0.041), FA5Z
o} 2 (p=0.022), StA5S(p=0.039) o7 Q<loz yelgct AL 404

et FARPE 40-494] FARMET EQMEE 34T THeAOl

17.543(1/0.057H & R0 vehgeh, Fg TRAZ 414 jgk A4t
Annh 2eEE 54F Mol 414 ol FAL 45308 £ Ao
2 uehge S o162 2417 vEt wEE FAuL BAPE 54 7t
SA0] 44T ol wEE FAAPL 5847 B& Ao Uehith 4AE
F olRt 4ABFL Tat g PN BAEE 4T TF5Ael
HAEFE ThSHE FAATE 30430 He Aoz Uehith SES ol%
L SBEE Tach g FAET BT 54 AFsAel E
%9 45 FAA} 33300 & Aom kit

[e)
A, 407E olAke] B olbe] LEEE EAE FAL ANEE $a%,
= 5 L Q9o eyt e
BoIghe Folem 4ARF o] At of%, FH EARIO] 41T oAkl

S, AAEE SAA, SHEE $A%, 404 Blwe] FAbG Q9lo] e

At BOE AV Hel sas

d
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5.2.3. &3 (WHO-5 Aol 93 mA= 89 &4

kI

5-62 F=5(WHO-5 )& T5HsR stof od =X AF 34
g Sud Avold. mde A¥de wasze Ao Uehit
(Nagelkerke value=0.107). T3t 2] A3 T+ Hosmer?t LemeshowdH
Av} At Ao7 eRG oM (x?=2.989, significance value=0.886), o= 2]
AT E 67.7%= LrebgTh

(E 5-6) F=35(WHO-5 A=)l tigt ol =228 3]79E4

S N Complaint B povalie  Exp(®) 95% C.I. for EXP(B)
rate(%) Lower Upper
Occupation 0.071
Nurses(ref) 277 33.9%
Nursing assistants 185 40.0% 0.399 0.071 1.490 0.967 2.298
Working
experience(years) 0.064
Bref) 142 43.0%
3-6 154 29.2% -0.595  0.019* 0.552 0.335 0.908
26 166 37.3% -0.323  0.189 0.724 0.447 1.173
Establishment 0.059
Clinic(ref) 232 32.8%
Hospital ~ 230 40.0% 0.440 0.059 1.552 0.983 2.451
Working hour/week 0.042%
41(ref) 281 33.1%
241 181 41.4% 0.455 0.042* 1.576 1.016 2.445
Infection 0.005*
hours(ref) 404 33.2%
2-4hours 27 51.9% 0.748 0.069 2.112 0.944 4.727
>4hours 31 64.5% 1.146 0.004* 3.147 1.428 6.932
Lower limb pain 0.011*
No(ref) 392 33.2%
Yes 70 54.3% 0.707 0.011* 2.028 1.179 3.488
Constant -1.066  <0.001* 0.344

Note: *Significant at 0.05, N=Number of respondents, ref = reference, C.I. =

confidence interval.
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VI 29 =497 137 34 24

6.1. AEd Wl

E 6-12 94,

A 29 7] ZEeA

bl AH9H AH, 27 WEE, Y 29 19 FUA

5 yepdch 2 B9 49(0.507) 3 7 A =4 YErdeH
27 WEE(0.477), B4 AB)H A)7](0.345)40.2 ekttt Z Wolut
24 WEE, e ASA AR FREE A9 2ol L AL
Holil Qe
(# 6-1) A4 A
Organizational Social support by
. ) . . Work engagement
satisfaction direct supervisor
Well-being 0.416* 0.301* 0.507*
Organizational
o 0.427* 0.477*
satisfaction
Social support b
PP Y 0.345*

direct supervisor

Note: *significant at 0.05
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sA} w3 7k 7k] A4 29 H
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6.2. A= ol 87t 1Y

E 622 Aol A 2o HAE A 1 ol AolS ekl
6 A5

Aolth. ® 6-29} Zol SAAHAE BE WU(XDo] okl wat 2y
2Q()e Z7lEE Aow et Ea 18 ofR dolt YAHA U
gt 19 7570 YAHo| WnE 75 mr} A et ol 4
o] #¢ Belo] AgkS A, 1Y 1reAo] HuY o ARt 2e] B

GE 6-2) T AY 2] 2L

Work engagement(y)

B t P R F p
(Constant) 2.554 30.641 <0.001*
Well—being(Xl) 0.332 12.764 <0.001* 0.264 82469 | o001*
Aged nursing worker(Z) | 0.109 2.086 0.038*
X1*Z
Regression equation y=2.554+0.332X1+0.109Z

Note: *significant at 0.05
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6.2.2. 274 WETI} 24 BY] WAL G} 1Y A% Aol

A G 1 R Hol2
R Aol % 632k 2 94;4%*4—% BY 2% BEE(K3)7} Fobd
of A Hon], 17 ojie] mE ol

= urea st
@ 63 27 BEEI} A B RA
Work engagement(y)
B t p R 7 J2
(Constant) 1.919 13.327 <0.001*

Organizational

0.487 11.628 <0.001*

satisfaction(X2) 0227 | 135211 | .001*
Aged nursing ’ ’ ’

worker(Z)
X2*7Z

Regression equation | y=1.919+0.487X3

Note: *significant at 0.05
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B 645 Al AEE AA7 A9 B
Aol2 vkl Aol E 6-49f o] SFUHAL HEl AAte] Al
A7HX2)0] Fobde] wet 2 UL FAEE Aos vehton, 1
oj5to] w2 Aol vpehtx] ekolrh

e
i
1A
=
=)
I‘TI‘
of
%
i)
=
o
£
x I

GE 6-4) el AHEH AAS Ay Bl B HEA

Work engagement(y)

B t p R’ F p
(Constant) 2.241 13.129 <0.001*
Social support by direct
, 0.349 | 7.872 | <0.001*
supervisor(X3) 0119 | 61.969 | <0.001*

Aged nursing worker(Z)

X3*Z

Regression equation y=2.241+0.349X3

Note: *significant at 0.05
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6.2.4. AT} AAte] ASA AR, 2F BELI} A9 B9lo| nx]: A3t}
79 % Aol

B 6-52 WY, A AR AX, 22 WEEI} 2] 2o vA:
Qg 17 ol Aols Ueh Aolth & 6-59F 2ol Ae] o] FFL
AL WSl 24 BEE0.287), D(0.233), AR A A17(0.123)
S0 gt AREAAL e 2Y BY@)e DYXD, Aol A
4 AA(X2), 28 WXl wlEste] FrEE Ao eyt
1 o2 ol YHAWIH Uehton], 13 1EAe] YAHe| vuy
ARG B Ueigeh £, 29 20l TS nAL 70t 4 2
a9l 22 MEER Uegon, €4, Ao A8 A7 20 Y B
Pl G nlAE Ao vekrct

(G 6-5) WY, AL ABH A7, 274 BEEGE 4 BY 972

Work engagement(y)

B t p R’ F p
(Constant) 1.418 8.544 <0.001*
Well-being(X1) 0.234 8.655 <0.001*

Organizational
0.277 6.171 <0.001*
satisfaction(X2)

Social support by direct

_ 0.128 3.010 0.003* 0.360 | 64.388 | <0.001*
supervisor(X3)

Aged nursing worker(Z) | 0.105 2.151 0.032*
X1*Z
X2*Z
X3*Z
Regression equation y=1.427+0.233X1+0.123X2+0.287X3+0.099Z

Note: *significant at 0.05
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(E 6-6) Y =49 724 24

Dependent Independent . 2 3
variable(y) Model variable Regression Model R p—value
Work X1, Z, y=2.554+0.332X1+
0.264 | p<0.001*
engagement X1*7Z 0.1092
Work X2, Z,
Each v=1.919+0.487X2 | 0.227 | p<0.001*
engagement X2*Z
Work X3, Z,
y=2.241+0.349X3 0.119 | p<0.001*
engagement X3*7Z
X1, X2, X3,
y=1.418+0.234X1+
Work Z, X1*Z,
Total 0.277X2+0.128X3+ | 0.360 | p<0.001*
engagement X2*Z,
0.105Z
X3*Z

Note: X1=Well-being, X2=Organizational satisfaction, X3=Social support by

direct supervisor, Z=Aged nursing worker
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Well-being
(X1)

Organizational
Satisfaction
(X2)

*
0.234 o

engagement

(y)

Social support
by direct
supervisor
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2 H9Y9 12.6%, 4o ot nf HE 3. 7%= e, 24]
=24 folRd =52 A% He2 AF 6.1%, &5 45%, 12 1.5%E
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1112, 5 T4 o7 IE #sfadd =3 vl

E 7-12 ZEAAET oA ezt fefadld Bk EAl

ZFol7h e frofa]lits Tt EAIRMHIE YERd Aol

(E 71 2BAATE olfo] B2 8 B LB

Factor Hazard Backache Upper limb pain | Lower limb pain
Vibration 1.230
Physical Noise 1.220 1.200 1.430
hazard High temperature 1.140 1.120 1.180
Low temperature 1.110 1.100
Biologica] Fumes, dust 1.040 1.040
and Vapor

Chemical contact

chemical Tobacco smoke
hazard Infection 1.390 1.250 1.500
Awkward posture 1.570 1.490 1.810
Ergonomic Patient carrying 1.300 1.540@ 1.730
Loads handling 1.320 1.650@ 1.500
hazard Standing posture 1.110 1.110 1.280
Repetitive motion 1.250 1.340 1.480

Note: O(Small: 1<ratio<1.5), ©(Medium: 1.5<ratio<2.0), ®(Large: ratio=2.0);
*(Ratio of exposure)=(exposure time to hazards in complainers of pain)/(exposure

time to hazards in complainers of non—pain)
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7.1.13. A9A AHEA T4 AR IE FfQQE EAT X H
£ 72 H2A A2EA TaA0 voaael AR B LEA
kol ztel7h Sl ol alintE &b =EATHEIE YERd Zolth
(B 7-2 AZH A4EA 34 offe] o folasld Ha sSAKH*
Factor Hazard Overall fatigue Anxiety Depression
_ Vibration 1.340 1.66© 1.160
Physical Noise 1.310 1.270
hazard High temperature 1.120 1.100
Low temperature 1.100
Biological Fumes, dust 1.030 1.070
and Vapor 1.060
chemical Chemical contact 1.230 1.320
Tobacco smoke 1.070
hazard Infection 1.580 1.780 1.660
Awkward posture 1.86© 2.17®
Ergonomic Patient carrying 1.650 2.23® 1.280
Loads handling 1.57© 2.29® 1.260
hazard Standing posture 1.120 1.280
Repetitive motion 1.500 1.500
Note: O(Small: 1<ratio<1.5), @(Medium: 1.5<ratio<2.0), ®(Large: ratio>2.0); *(Ratio

of exposure)=(exposure time to hazards in complainers of pain)/(exposure time to hazards

in complainers of non—pain)
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(E 7-3) 2ZAASZE 5440 Aad APEA S4H]*

Complaint of Complaint of Complaint of
Type . ‘ .
overall fatigue anxiety depression
Back pain 3.560 4550 1.420
Upper limb pain 3.780 8.96@® 1.390
Lower limb pain 3.520 9.16® 1.640

Note: O(Small: 1.0<ratio<4.0), ©(Medium: 4.0<ratio<7.0), ®@(Large: ratio>7.0): *(Ratio
of complaint)=(complant rate of psychological health problem in complainers of
musculoskeletal pain)/(complaint rate of psychological health problem in complainers of

non-musculoskeletal pain)

A 37802 7V B degE, 9% SAAE 8% sEsde] ve 3.56

W, SHES BaAt S5 E MEage] 35200 A btk Bergre
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€ AL A, 2 o), THE FFol =SARE EEAA Aot 2l
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7.1.2. Z=4A55

Variable

Backache

Lower limb

pain

Worker

Working experience(Years)

{(3(ref)

3-6

=6

Establishment

Clinics(ref)

Hospitals

Shift system

Day duty(ref)

Daily split shifts

Permanent shifts

Alternating/rotating shifts

Ergonomic

hazard

Awkward posture

{2hours(ref)

2-4hours

>4hours

Manual patient lifting/carrying

hours(ref)

2—4hours

>4hours

®|©

Manual heavy loads handling

{2hours(ref)

2—4hours

>4hours

Standing posture

(2hours(ref)

2-4hours

>4hours

Repetitive motion

{2hours(ref)

2—4hours

®

>4hours

©)

©

Note: O(Low: 1<0dd’s ratio<2), ©(Medium: 2<0dd’s ratio{3),®(Large: Odd’s ratio>

3), t: Interpretive reference
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Hdoh(Park et al., 2023c). &HA9] A% 64d o) FARAE 34d mwk F
ARpell Bl 852 24T 7FsAdo] 2.245H) =4 UERTh ol ERAE
I A7 =2 Aol 8%F9 RHECl Eth= dAFEe dA7E

(Mekonnen, 2019; Simsek et al., 2017; Mutanda et al., 2017; Thon et
al., 2016; Yitayeh et al, 2015; Emmanuel et al., 2015; Tamrin et al.
2007; Kim and Lee, 1994). olz27|e] 7 ®YoA L5}
ZAAY Qo RS 715 AE ARt HlE) 452 548

2.5268 =7 UEpdh ol Be BAAS} &g BAe] e R5E T4
H|go] ot AxATe}t LASHH(Kim et al., 2022a; Bernal et al., 2015;
Maul et al., 2003). B4t 74}*1]4 G AAZE ol EH FARATE 24]
2 oout k2 FAR] Bl 8% 4% 7Fs7dol 3.4738 E=A WER
ot ol FAET AAZE 2F9 vﬁlo} aQlojeh= AFAxet dx|Rttt
(Nourollahi et al., 2018; Holmes et al., 2010; Freitag et al., 2007; Engels
et al.,, 1996; Kim and Lee, 1994; Pheasant and Stubbs, 1992; Riihiméki,
1991; Buckle, 1987; Venning et al., 1987). ?¥H Zto 2| F3} o] 22 o]
o 59 B0 A A Be AUdNIE SALE el 4

Az
*}1}7} QA R eBEE FAR] B8 25S 543

-

o]

<>¥

LERE 3 sh 7
ol 5% A vebstthPark et al., 2023¢). ©]E EFGEH QF
O] DAEE WEENH 4AF o) FAHT Ao kEE= FAAL, Hd
SAZE 6 o] Z&EASl FAAL o= Fert dasit

BTSN TS uAE 890 FAA B wo 45 FEeF QI
S el FEFE FE, 94 A, BHE FFRo=R ueETh Ed
ToANE e R g AFeAE &, TR, &/&5 59 4AE5l 9%
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= "X+ 8902 QAtFH fejadler 2 AFATet YA eHIth(Jang
and Choi, 2020 Park, 2014). Tt¥ 7+52F3} thx2Ql BIPF 2ol o
= AddolMes AdA 54
=94 fo8d EAQ A,
=, T 524, A AT ARAESl ddFe e 29o=® YEY 1te
Zt zpolE Rt (Park et al., 2023c; Cho et al., 2018). wtf 5 =
o] B¢ 14 wd FAAE 4 FARRl HS dAEsE 24T 74
|

o] 2.872¢ =7 UetHth. ol NS FoM wd LFE SHA

oL
0,
)
e
Q

2]ttt (Chang and Peng, 2021; Moon et al., 2019; Mehrdad et al., 2010;
Trinkoff et al., 2006). T&= FT2 4% 4A7t ol E3H SARAIT 24]
Zbomgt kE2H FAR] HS] ARESS 24T ThsAdol 7.224¥2 TP
7heto] wet AR Ess 24

5
g g At ol FFE ATl EE4F & oM
[e]

ofn ek

o

N
N
olr

—_

=ord
o
=

% 2
558 54

f
R

A
o
al., 2003; Linton, 1990). gtH toAFy} do] FAR 02 v FH5
€ AAddelMe T8 FAFl 4T ol EHe SEAVE 247 me
EEHE SE2A H6) ZAEETS 24 7FeAol e AFHEG WA

Eptth(Park et al., 2023c). ¥4 A= 2417 vt wEH FARATE 2-44]
o2 eyt ol 2A17F mRte] A zAlo] kEqH FARAE AR

F% & ok ok A 9 Azl Hobd Arjgoz 3
A% o8 AX Fo| old 4 YT AoR {FH]
al., 2010; Park, 2009). ¥t & S

w2 A v 4ABES 4T JPs40] 418102 1 B

itk ol W B wEFE4E YAEF| Skt A7 dTet U
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ol LEEE TEA 242 uilt LEEE IRt HF| ARESS T4
& 7Fe/dol e AFHT WA yepdth(Park et al., 2023c). °lE FHET
IAETY] TaEs WEAH 4R ol SHE Fd, 2-44REe] KR 52

[¢)
LERE AL 2 oo SARE o= wert "asit

2% e AnFAA folRcloR £ Ardnet 9%
sFicH(Jang and Choi, 2020). T8 IBAZN GEA vFFH] A
HE PAAYNAE TEFH, T 2EAL, RAYT AN, FFR AT, o
H

CH(Park et al., 2023c). FZ A3t ApA| o] S

AZE bRt LeEE FARA] BlS) SHAl S5

UERstth ol 283 JAY FES = 5 7
A Foll T FAET A= FEO HEd ofsS 71 4 v A
TAet AL et al,, 2020). HH FEA|F Fol S F BE
g T Y AT B2 dAddE FAERL ZAAof] 4AZE ol k&
£ T2A7F 247 vgt kE2EE 222 H6) sHAESE 34 T4
o] 7teAZ R} &7 Uebgth(Park et al., 2023c). A} 0]49] A 447
ol LEH FTARAIE 2412 mRt kEH FARR HIG| A ESE 54T
7FsAdel 3.9978= FHY =A uEhnh 8 o]Fe LE:ATte] FUtRte

St
2t SiRl s S-S A4 7FsAo] wolde o & th ole A o]F A
Al 75 T9 SsHrFHl Z1AAQ Jstoll o8 shAESel ddF= FH=
AFFutet LAJQFcH(Li et al, 2020; Warming et al.,, 2009; Daraiseh et
al., 2003). ¥HE 20| AL 2-4A7F EH FARAIL 2417 uit = EFH
SAAR] Hlsl SHAlESS 24T 7HsAdel 3.887HIE P E=A e
LGN FHEStE HSAME tde= F dAFolA 1= AYEe

I
5
3} o] W Faro] WSy, 2L olFoE telReld] 5 Uit
4
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B27F 2A2F mRE 2 EEE 222 Hlo) SAE5E 24T 7HeAol
SAZEHT 3A vebgdth(Park et al, 2023c). °o]& ZYSEH SAEZEO]

SAEE FFEW 4ANTE o] o] BAF o|F, 2-4A3F0] WHE FAF, 4A]XF o]
2] HAAe Al =EFH= TAR o= Byt asitt
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E 7-5€ TSAT FARE ddez A AAEAl 932 "He &

OO
e =E5] S8l old 2AAH IRHe AAR 2HE goft Ao,

B o AxAet d5tHtHJang and Choi, 2020). $tH 713 2]F3 tE %9l
HA 2ol g se Addelde 9%, AL, $8= g, 25 9
< oF, SHAES oF7t AR dF= F= 2o yE
£ HtH(Park et al, 2023b). 1wt +F Fefe] 73
FTAATE AT FARA] s AN RS 54T 7HsAdo] 3.0528 &7
BT ol &g i’-tﬂ TAAZE Yl 255 SsHA fe FAREA A4l
2E 3A4HE0] & ArAel A5t thH(Jang and Choi, 20205 Baek
and Ha, 2019). 1]%94 T ANZE ol kEH FARAE 2A7F mTt k=
 FARRRe] H] S L/‘Jﬂig‘ o4 7Hs/do] 5.191H) =A YEHh ole
AN &8 SARPTE Aoz JFE nlves Aot dAsHH
(A4, 2017; Joh et al.,, 2011). 5—79175& A0 7% 4XZE o) EH
SAAZE 2A1ZF mlgk k2 E FARREO] S| 3.1203H§ 7V =A e
o= FAAT A= A A MAlmEo TS STt dFEaet
U 2|o}cH(Shin and Jung, 2013; Keyserling et al., 1988; Brown, 1975).
HEE Zzro ) AX7F LE2H AL 2A17F ulub 2= EAAfo]| H|G
2.464v = 7P E=A dEiE B S2to| =E2E4E AAN R S
= ArARet A5t tHLee et al, 2017; #4<t, 2016; Egerton et al.,
2009). 8% o799 B¢ 2%5= 24acte FAAE 8F2 TASH] U=
SALl Bld AW ERE 24T 7HeAdo] 28188 A UERH ol &
S 4ote FAATE 8F5S 45H] g FAREY AAuEE H o
A

O
Attt A2 AR} (Kim and Jo, 1999). o 7re 2 F3t o] 2

llO

T~



4 FE7E trFet AAQoAE 5SS S4ASE ZEAV 952 $45H
1 A

# =7 vetdd. ol AATETS Ehche SR

e TAAES AN RE § adittes dFENeE A

H 2
AL HAFFS TaslE T2AT YAFES
Hj) AANEE 54 JHsAel BEAFRG WA tehdthPark et al.,
2023b). o1& FFsHA AMMZO] TAES W] AL 447 o149
F 3

A, =g wdl FARE 2

—(—)—E L]_E]"}T}:E]' f:)j'\_, = =1 o1 H
= 371, S, 8% A7, SHAES oF7F 2l = nAE 8
o Yeh} feAE} £

o5 HtH(Park et al., 2023b). A= 40
T

Al ooek FARRZE 40-494] FARAIELG BobE 54T 7540l
17.543(1/0.057)8 =2 Aoz yetytt. ol AddATrel dx|sty AT 2]
nj&gholuy AYES AMR2e g A Toz2 Bore Sashty

st th(Lee, 1997; Decker and Sullivan, 1992). %
kool FARAZE ALARE mIRE FARRROl HlS| EQbde 5
45308 =A UEHT. ol FE ZEAZO] BeE 20de SAR
FeHAad, 2018). g o]E9] A 447 ol
SAAZE 2A7F mlgt 2 FARALO]| Hls| 5.847H] E=A U o]+
2} olE Al Skx|FE-jof] BotE Qs shrlEEol WASHA i, sHAEF
ols ESto] TAStE Al® AlRHY. F3, SHAlEF & C=AAES
o47F EHe R olofjiinte AFANet LASHLim et al, 2008;
Patten et al., 2006; Kang, 2003; Shin and Lee, 2002). AA5%2] 3¢ A

re
-
Y,
_t:l‘
1o
e
ill
_O'L
b
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552 sashs AL AANESS Saekd g
e 4% 7Ps4ol 30438 B tehdeh SASZY A SHAF
A

5}

e Bt ABEE Sank) g S0 9 SAe
o] =
}

B o ro

I o ofN mz

2

3.3318) A UetdH. ol AAE5 sHlE
Botztog olojAtte AxAxtet A3 Lim et al.,
Patten et al., 2006; Kang, 2003; Shin and Lee, 2002). $t# I3 2%
o] B2 /it 59 SRS wo] A5 AMYANE FIAE
945k FEATL SHAEEe TAacHA] e ZEAM H§| &
Sk 7tsAol 7t AERT A YERdTtHPark et al., 2023b). o] &
4A1ZE olAFo] 2} o], 41LARE ool FTRAZY, AAETET T4, S
T 242 o2 W7t ash
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lo
ol

s
o
e
I

)
0 IN
2 Eoo ol

ZtolE BATHPark et al, 2023b). FG TFAIZES] A% 41417 o]
ZR7F 41AZE m|gke] FARRe]| Hlo &5 24T 7Hsdo] 15768 =A U
Bttt ol FARE ERots 2RAE AR 2RI e ZEAte] Hl5)
&5 D47t == AEyet A (Jung and Kim, 20215 Park et al.,
2018b: Kim et al., 2013b). FHE] A% 4AZF ol =& SARAZL 2413t
algh E2H FARAE] Hlef 3.147H) =A] vERgTh ol el gt LEA
7to] JI7HrE 8 Aol IR A+Zdet dA]gt(Jeong and

Baek, 2022: Yoon and Lee, 2021). StAE5Y 4% sHAE5S S4SH=
S SHABFE 4ok S FAR] Hol $25E B4 TFsyol
20088 A Uehdth. ok aSE 5 2BAASE 547} $eEom

olojZth= AFATe} UASHHLim et al., 2008; Pattern et al., 2006;
Kang, 2003; Shin and Lee, 2002). o] &%t 4A17F ol4te] &4, sHA]
T DAz}, F IFATRO] 4147 oAl FAAE o= et HQsi
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(B 7-5 A=A AF2AN 9

ol
filo

A= a9

Variable Overall fatigue Anxiety Depression
Age(years)
<40(ref) ®17.544
40-49 T
=50
Working hour/week
Worker <41(2er1) 5 -
Shift system
Day duty(ref)
Daily split shifts
Permanent shifts
Alternating/rotating shifts ®
Vibration
Physical {2hours(ref)
hazard 2-4hours
>4hours ®
Chemical and | Infection
biological hours(ref)
2—4hours
hazard > dhours ®
Awkward posture
{2hours(ref)
2—4hours ©
>4hours ®
Manual patient
Ergonomic | lifting/carrying
hazard {2hours(ref)
2—4hours
>4hours ®
Repetitive motion
{2hours(ref)
2—4hours ©
>4hours ©
Backache
No(ref)
Yes ©
Musculoskelet | Upper limb pain
. No(ref)
al pain Yes ® ®
Lower limb pain
No(ref)
Yes ® ©

Note: O(Low: 1{0dd’s ratio<2), ©(Medium: 2<0dd’s ratio<3), ®@(Large: Odd’s ratio>

3), 1! interpretive reference

- 114 -



7.14. &Y 9 4787 29

=, Ao A8 A7 B 2ol JFS nAs Aoz vehi of:
gAre] AelH A7eh 27 wEn, @uo] 2ty o] Fere wlAlth o
FAe} ARFHKim and Jung, 2020; Kang and Kwon, 2017; Saks,
2006). 2 BT B¢ A B BYolA 1Y ool W 1%
of HaIA 2] BY A4k A Uehdeh ol dejo] xe4E 2e] B9
A7t =rhe A2t A5ttt (Park et al., 2018a; Shin and Jang,
2016).

2 AN vehd Aiks A 240l = nAE FFLRI0] 3714

B9y, 27 W=, gAe] AEY AAR dehda, o] 37HAE BEe
2 u2T g A4 o] aunrt AXE AR JdHEnt. 1 FolME 24
WEE, D, Ao AHEE AA] 2oz JFgEo] Uehyrt ol FEsid
BEAFAA A BAE w7l e 24 WEE, DY, Al A
A S =9 & JrE ErH oz eyt dQsit
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In Republic of Korea, with the increase in life expectancy and the
growing elderly population, the number of medical facilities and beds has
been on the rise, leading to a demand for nursing staff. However, the
essential number of nurses remains insufficient. The nature of nursing
work exposes individuals to ergonomic hazards such as manual heavy
loads handling, repetitive motions, and awkward posture, often resulting
in musculoskeletal disorders. Therefore, it is crucial to identify the key
factors influencing musculoskeletal —disorders for their prevention.
Additionally, the nursing jobs involves experiencing physical and mental

stress, including feelings of tension and occasionally psychological health
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problem such as depression. Hence, research is needed to comprehensively
consider factors affecting nurses’ psychological health problem, along with
musculoskeletal pain, in order to identify relatively important influencing
factors and analyze their impact. Furthermore, nursing roles require
prolonged specialized education and training, and due to the increase in
life expectancy and the demand for nursing staff due to an aging patient
population, the average age of nurses in healthcare institutions is
inevitably rising. Understanding how factors influencing work efficiency
may differ based on age is crucial in light of this aging trend among
nurses.

This study aims to achieve four objectives. Firstly, to systematically
identify the exposure time to ergonomic hazards in the nursing jobs and
analyze how they are individually related to musculoskeletal pain and
psychological health problem. Secondly, to derive the most critical factors
influencing musculoskeletal pain by comprehensively considering the
exposure levels to physical, biochemical, and ergonomic hazard in the
work environment, along with worker characteristics. Thirdly, to identify
the most important factors affecting psychological health problem among
nursing jobs by considering various factors related to musculoskeletal pain
comprehensively. Fourthly, to analyze whether factors influencing work
engagement vary based on age in nursing jobs.

To conduct this study targeting nursing jobs, we utilized raw data
from the 6th Korean Working Conditions Survey (KWCS). Data
pertaining to occupations classified under the Korean Standard
Occupational Classification as nurses (2430) and nursing assistants (2465)
were extracted. We excluded data not related to hospitals and clinics
according to the Korean Standard Industrial Classification, responses from
male participants, and survey respondents with missing values for the

research variables. Ultimately, 462 individuals were selected as the final

- 156 -



study participants. Analysis was performed using Chi—square tests,
one—way analysis of variance (ANOVA), and logistic regression analysis
to investigate the factors influencing work environment characteristics,
exposure time to ergonomic hazards, musculoskeletal pain, and
psychological health problem. Additionally, regression analysis was
conducted to explore whether age influences work engagement.

According to this study, the estimated exposure time to ergonomic
hazards in the nursing jobs revealed that the duration of adopting a
standing posture was the highest, followed by repetitive motions,
awkward postures, manual patient lifting/carrying, infection, and manual
heavy loads handling and vibration. Furthermore, when comparing the
exposure time of ergonomic hazards based on complaints of
musculoskeletal pain and psychological health problems, it was found that
ergonomic hazards and infections had higher exposure time in those who
reported musculoskeletal pain and psychological health problem compared
to non-complainers. In addition, a comparison of age—specific work
environment characteristics in the nursing jobs showed that for physical
hazards, vibration and noise were higher among those under 40, while
high and low temperatures were more prevalent among those aged 50
and above. For biochemical hazards, fumes and dust were higher among
those under 40 and those aged 50 and above, while vapor, skin contact
with chemical, and infections, were more common among those under
40. In terms of ergonomic hazards, manual heavy loads handling was
more prevalent among those under 40. Furthermore, a comparison of
health problems based on age groups in the nursing jobs revealed that
anxiety was higher among those aged 50 and above. When comparing
exposure time to risk factors among different age groups in the nursing
jobs, for physical hazards, vibration and high temperatures were higher

for those aged 50 and above with exposures lasting more than 2 hours
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and 4 hours, respectively. For ergonomic hazards, awkward posture was
more common among those under 40 with exposures lasting more than 4
hours, while manual patient lifting/carrying and manual heavy loads
handling were more common among those aged 50 and above with
exposures lasting more than 4 hours.

The analysis of factors influencing musculoskeletal pain in this study
revealed that low back pain was significantly associated with working
experience, Establishment, and awkward posture. Upper limb pain was
found to be influenced by shift work, manual heavy loads handling,
standing posture, and repetitive motions. Meanwhile, lower limb pain was
associated with ergonomic hazards such as awkward posture, manual
patient lifting/carrying, and repetitive motions. Additionally, the analysis of
factors affecting psychological health problems indicated that overall
fatigue was significantly influenced by shift work, vibration, awkward
posture, repetitive motions, the presence of low back pain, and upper
limb pain. Anxiety was associated with age, working time/week, manual
patient lifting/carrying, the presence of upper limb pain, and lower limb
pain. Depression was influenced by working time/week, infections, and
the presence of lower limb pain. The study also analyzed the relationship
between work engagement and age, revealing that well-being,
organizational satisfaction, and supervisor's social support had an impact
on work engagement depending on age.

To prevent health problems in the nursing jobs, efforts should be
directed towards reducing ergonomic hazards that contribute to
musculoskeletal pain. This includes addressing awkward posture, manual
heavy loads handling, repetitive motions, and manual patient
lifting/carrying. It is crucial to implement measures aimed at minimizing
these ergonomic hazards. For the prevention of psychological health

problems among nursing jobs, not only should efforts be made to reduce
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ergonomic hazards such as awkward posture, repetitive motions, and
manual patient lifting/carrying, but attention must also be given to
biochemical hazards like infections and physical hazards like vibration.
Additionally, a comprehensive approach should take into account
musculoskeletal pain factors such as the presence of low back pain,
upper limb pain, and lower limb pain. Furthermore, to enhance work
engagement among elderly nursing jobs, prioritizing organizational
satisfaction is essential. Efforts should be made to increase well-being and
social support from supervisors. These initiatives can contribute to a more
positive and engaging work environment for older nursing jobs.

This study holds significant importance as it identifies factors
influencing musculoskeletal pain in the nursing jobs by comprehensively
considering ergonomic hazards. Moreover, recognizing that musculoskeletal
pain can impact psychological health problems emphasizes the need for
an integrated management approach to address both musculoskeletal pain
and psychological health problems within the nursing jobs. Furthermore,
the analysis of factors influencing work engagement in elderly nursing
jobs serves as foundational data for managing and supporting the roles of
older nursing jobs in the healthcare field. This research not only
contributes to understanding the multifaceted aspects of musculoskeletal
pain and its impact on psychological health problems but also provides
valuable insights for developing strategies to effectively manage the work

engagement of older nursing jobs.
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