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BEMOBRII A BN E 2%, SEEMOTHEECEE oL ICE L T T ERRD
HMETH D, COFEICNUT 27-01C1F, BERY X7 o+naPHlicEonwT, SYRA7%
RN AT E 2RHI AR RCH 5. BEMOBEROBEER O 5 &, 1857 13586 7= 7
HIRFE LCHEINTE, Lo T, BWETO+H il K2 kv, —FT, B
fTo EFRIIEE X, SRHIEBE IC & > TEHEREI HIEOH M, B %+ it
EcETwadlidgar\w., £, WHOLRITHEEZZET 2L, B0 H 2 KENIEE %
DT 2 EH D 2 A3, FH A EH ATRE 7 [ 68 2 B BT IR IR 72O 22 128 o T e\,
Z ZTAWIFETIE, X VBEoEVEHRY X 7 FHloEBE ICH T, HEMOMEY X 7 oMl
BT B IEZETEE 57 - [BI{E R FE & MER cortisol DA FME % MREE L 7=,

[(RAHEBEEMOBMERE S CBE T 2EE~—h—787 7 4 LOBEEK]

AR B AT D18 F7 BT 2~ — 1 — 7 e 7 7 A A BEER L 2. 20-30 fLok
PEE R 45 220 RE L, 17 Ao 4 BloghEhtae (HE) - K4 2 [) cMEl 2 IEE L
7-. WEH cortisol, ffE s w7 Y v A (s-IgA) I X U oxytocin X, FEERS G S0 IGE HIE i
ICX o THIE L 72, HIREE (KE) v, ERMWETRIEA v 7 v 7 202 X 9 18RS
AL 7. 7 OFER, FBEER 2 5 2 2 —4Fic X Y, cortisol ICBLCl, 2E o HE AL T
D KREIZ V=7t 2) EREI V= THRFRE I N, BWHETEIMKREE SV — T Ol 2RE
BlCEpro7z. s-IgA I D WTIF 4R OEHEAZBLT) KEEI LT 2) EEEISL— 73
FRE S, BUETEISEES V- TOhPERICE P>, LX), FEMOEMENES
ICBEHE S BN A A~ —H—DTr 7 7 AL, 1) cortisol : 2 [AlD HE) %@ L CIIERE, 2)
S-IgA AR OEHE 2B L CTRIRETH 5 Z LRk I Tz,

[ B AGERRIREN K - MERE (OFER-J) DEEMN: & 241 DRREE)

OFER iF[FIZE &MY < (I5HH) , i otk - 2 cmz, LREEHC X > <
BhrIned 0EFHEEZRFICIEcCE 2Rl —-DORETH 5. HRORZNHEEE
R 942 4 % WERIC, OFER-J OfSHAM: & Z YV MGE L 72, 6 bt (55 Fifd) ZxfRicHFEH
BREEZHOBENTREE T > 72, 2 O#E, OFER-J @ 3 WFE 7 MICHT 284 IZFFA
INZLDTHY, ZOMOZYMERIFTCH 72, 72, WIH—BMHIZT+oThbh, ©EWN
IREETH 21BMEFE T DA, BT A M5HEMEIIRIFCH o7, LLEX Y, OFER-J I35 EHS
BHEMICHNT, TR EEELZLYELZFORETH 2 Z EBHL IR o7, Z DN
DEE A5, OFER-) IEFH L ME0E= %Y v i ©E, NGB EER 02K 5 0
JIEZEIET 27200 FHARETH L EEZL LN,

[3RRE & 2 RRFHICHEET 2 FEBE OB & BifE]
3R (n=359) X2 (n=448) IHEH T 2 FHEHIIC I T 2 [M1E & %57 DR,
BXORINS OBEERZMGEEL /2. OFER-J OfSHEM: & Z YA MGEL 2iEE T — 2D 2 K5y
W&\, JE95 & BIE X OFER-J IC X W 3l L 7=, % D#EE, 3 UKo s EEE 13 2 5%
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LD SETICE S o7 TR OBBERIC 5T, FIEIH & T IBIRE, BT
B & VAR 2 0 2 BT o 2. 3 ZRHITIE, T 2HOXSRBICEBIN TS
B GEENEI) < &7, RUFZRBIBSIIAL & 8 PERE S5 o AN B L <o, 2 BRI, %
B A DR PEE S 1B L C o7z, USRI & SR DI IR 2 B, 40 ARLA b 0 AT
2RI B TR U 22 258 5 C SR E e, MEXY, WENBSIARICIE, Bl
(A9 EL O 3 BRI SR, RIS & MR T 5 C & % QUHIC, PRI R AL 5 0
Db s, Efe, BB EHE L BEH ORI - fk, RO O FHICH
MCh B ATREEAUR & R,

[(BE#EMOBERRY X 7 OFHlic 1) 5K cortisol 7" v 7 7 4 L DF ]

LA Eofffge% b &ic, MER cortisol 70 7 7 A A BRI ENSE AT O EERE ) 2 2 o Tk T
LB RBEIL, FOFEMAEEBRETL 2. AREIIRTE TIX, KFERBEICE T 25518
HIENEICHE S 3% 20-40 fROLMEF AT 40 % 23R L L, 37 HOWMEERIT -7z, WFEESKRC
B (OFER-)) BXUOAN—v 7 v b (HAFERASA—v T v FRE) %256 L 72, MER
cortisol 1%, 1 * HH® 3 Blo HEH GEIREK) 1CEH\T, point-of-care 74 2 (SOMA CUBE
Reader) Till5E L 7z. Cortisol 71 7 7 4 A%, 3 [EOBEIEMOFEHEE L. 3 » AL OB
27 L LT, MEMRERER 0: <K LRW-10: 2D &L %) Z3HiiL7-. %+ Dk5E,
cortisol 7’1 7 7 A NV IFELFEMGIREER CBRE L, ZoB A EEZFEL D —-HL Tk,
By, N—v 7 v b, HEMRBRERC X 2ERREE T A TIE, BT R o 7l
BIREMTH -7 (R®=042) . TDETIIC cortisol 717 7 4 L EBML-E Z A, cortisol
7u7 7 ANOEEIIEETCHY, ET O FEMERM ELZ (AR2=011) . U LR,
17 Al HE 3 [ 3\ TE S 7= cortisol 71 7 7 4 ik, AXHIEhTS B 20T o ik 3k
WK O FHIK T TH Y, OFER-) L DffHIc X b, EERKY =2 o Ptk ic %5 5 nlaed:
DRI Nz,

€|

OFER-J & MEJE cortisol 71 7 7 A WV ATHERR Y X 7 O L 72 FHIKFCTH 5 2 & AR I L7z,
[\ B2 v OFER-J 1%, ERUANE I A Tkt AT =4 ) v 7 ICiEHTE 5. £/z, M
iK% cortisol (%, point-of-care 7 N4 R X Y FEATA H CE{EICHECZ 5720, A T7E=X)
VIIRIEE B, Ldo T, G TIE, OFERJICKZH—<_A T2t 1~ Ao 3 [
D HENC BT 2 HERR cortisol DT IC X o T, HEKY X7 %2 2 Z L 3H[RETH 5 LB I
2. TNOEHHTIAEEIR ) —= v VREoMETH Y, OFER-J B TIXIRE R 72 il
T % MERY cortisol 71 7 7 A LMHSEL, T oMb FEEETH L. L EDZ &b, OFER-] & MER
cortisol 71 7 7 A nid, HEMOBERRY) 2 72 0o FHlic s W THRRIEZETHY, &Y R 7HIC
X3 2 RN RS FEEEME OMR L@ L 2B ) R 7 OJRRFFE % ZIRT 2 MR Y —ic
OV EsLEZLNT.
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L. BEMARICET 3 BN O LB

EHEMARIIEFCEIEBENARECLY, ZOoRNREITSHEN 1300 T ANICET 5
(International Council of Nurses, 2023). HiEE TR ORISOFEIC L 5 &, 2040 FITIFHAIC
BWTHI 2 T ADOFRHEMPAR L, EREEE OFbt - 22801 TIEH 12 T ADRRBHEE T 1L
Tw3 (JEATEE, 2023). EREERICE T 2 BRI, BEBICHT 2 Rod A BERM O A
BiEx N L, ARRBFOREECEEEMoTBAIHICEEST 2. o bid, Abif
FOCEOWN, EEEK, FES 7T ICNT 2 BEWEEOMK T I, &l o -E
EORTeN—vT 7 b oA FEICBES % (Aiken, 2002; Aiken et al., 2014; Duffield &
O’Brien-Pallas, 2003; Needleman et al., 2011) .

ZoBRIE, EmOREREIC X o T—JEEAME 3 5. NSI Nursing Solutions (2023) 1 X #LIZ,
2022 FFICE T B T A Y A DIREBTE RO EREERE 1L 22.5% TH o7, Tz, fEOREHREE
BEldse, A=+ 797 151% (Rocheetal,2015), 717 % 19.9% (O’Brien-Pallas et al., 2010)
Lo THEY, BOMBENREE Lo TWwd, HARTIE, 2021 FEOHREEHE ERK O HHE 1X
11.6% &t 10 FLL RIS > TR om 23kt Cv» 3 (HAE#ERS, 2023) . 2o e h
b, FiEROEGHIEEICBEL T, AL L TWEOR LA R WERLES 5.

HERR & AMA R IZMHAOBEEZ RS, mOHEERSGEI A ECZ 0B 2 &, Z O
B LTH MR E AT &0 BIEREEKT 2. GEMOBMKSRET 2 L, EEK
Blic s 2 ftho FERTIOF B EIHIBIMNT 2 (Reilly et al,, 2014). X N/-FH#EMIL, #@ED5
B EHP R L ADORINCTER L, R e R W CE B DK T 2 #2589 % (O Brien-
Pallasetal., 2010) . ¥7-, BEkIC X2 REZMWAT 2720 ICH B MBLEL R DD, i
HWAM OMERITIZFE 3 » A2 A% & STk Y (Shaffer, 2020), % DERIT 1T FEH % H 4
5. ZoXo, —ERAELZEROREL, RIICHE > CHEMCHBSEIC R ORT, A
MARRDEZICHE - T, BRI EZWNEICT 2. ZoH 4 712 Wb -01ci, B
BoOFKEZDL DR CHERD 2. ZD7=0ICiE, HERRICE 3 AJhet: % £ o B % B 1ic
BELAMATEHMAZEY EF24ERH Y, oRWHEOERE D o ICHifkoriks T
W22 EBRRRTH B,

1. BEMOERE N—vT v, BHRKRY OBEEYE

BERTOBER DT HICIE, 7474V Bk HE-GFR) Xxx V77 v 7 (FH -
Y- BE) hro ki, BEEFHECLIZNAOMIELRVWHEHEBD HE, Z0o—HTYE
FLLAVHERDH L, MRV R 2720 TFllZEZ 5 ETiE, FHICZOEF L AVWHEERICL -
THLUBERRICES 2 YT, REFHEMPBZD XS RERICE S IO THRETT 2 LA H
%. EiEWBmERNEEEFEER (EE77@4E, 2011 i< XhiX, BEMICE T, ek

1
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~OBEPEERUNOHORE, 23 tFEE2 Lave BlIE T 2 Ealbicix, [R5
%, RIS E N7z, TREOBEMRKE W] & L @RUABEGBL CwE. Zoftic
1%, TARANORBERNE] 2Hb e LC LT 2E5EMBFET 22 LRREINT NS,

BREATZ Y & < TEIRDLE, ABEERHE Ot Lo IEE, FAfEeEMeDoaIa=r—a
VEGDTAPLATZARLDTH Y, HERMICTHEMICDH BHENKEZ W (Barker &
Nussbaum, 2011). ZD X5 R TICH T 2 2 L RICHLT 2 720102, AKX, HEKRTER-T
FfR-HIE, hER, HERR L EOEKOEHEIRRE 2 G X ¢, Bz liTeEzon
% (McEwen, 1998). L2>L, T 7%&RESEIEAME FIC, F@ic X2 X L R REMEME
b3 2% L, 3 CEMANERE IE L GEIEM F 72 11KEMW), WG E L % (Toker &
Melamed, 2017). Ffic, Hi#hiD% < 23, ®#% &AM LZRHEEBICEREL b 2
ERTRERIETH 5. HIEBHICHEET 2 H5ENIZ, AERY X LKL 72 BRI O R
(12 BEfE% 16 BER) 24TV, MMA T, LITUIERET 2RI X > TR E 2@ 2 3
5. F7z, ZOARKAIREBEEIC XY, IR VEIERA v 2 —oS (5 & 8 o k)
BAELB72FTld/ (Osteretal., 2023) , "ENCIESIBEH Y X4 0RELZAE L % (Kecklund &
Axelsson, 2016). ZHiC XY, HELISOEGHEICEH T 2 HEMIEENIC L %72 L (Oster et al.,
2023) , Mz CTEY A7 IcFET 2 EREE (Min & Hong, 2022) 1%, #5725 ol % [HE 3
5. 2okoie, RNKHEBELZERE L@ e kB 2 —voiliid, 4 RfREEO Y
27 R, B 2 21 ES 2 (Blyttetal., 2022).

hcdh, BIEETPN— v T Y P BEEMOBKOG I ESLmsZ iconTiE, —EDa
VR VFABEOLNT WD, @IS L X, SEOET i R ICE T, EY) R EE 2
RVIREEDMKRE L, 19 D, BEKDE T ANEIGRfTE) &% — v LU REETH 2 (Winwood
etal,2005). ~N—v 77 M, SECHBICAFELLTELADR, JICHird MRAREX
] EMERSIIRETH Y (AR, 1994), THfEIIHEFERZ PRAER E LT, BARIL, AL
EREDOIT 2D 7256 3REETH 5 (Maslach & Jackson, 1981). TN F TORfFFETIL, 1M FT
23— 77 b (Raftopoulos et al., 2012) ¥ X OFEHIIVEE OMKT (Bazazan et al., 2019) (B
HT2HEKTH L LBHL2ICEN TS, X 51T, Rutledge et al. (2022) 1%, BRI ITE
R O B W R 2 PRI T CH B L BERL TS, F#MioNN—v T v b & ERE R
DELE#BIEL 72 A 2T F V) v A Tid, MEOHERBE#EMESERMN T LN TwE (Ozkan,
2022) . INLDHIERD L, BEMOEBWET ATy bkl boL LT, FiEhfio
) 2 7 2 @0 2 EBEABERTH L L F25. Lizd->T, RO 227 oFillics
WX, ZoEELR VUK CH 218MET OFHliIcE O W+ R TRt S 2 BELH 5.
L2 L, UFIERT WL 220 EREK > T35,

. FEMOBY X7 o FHlcBE s 2 HE

1 2B, RRHIEHE21T S BEM ORI MR T 23 Ech 5. FEAIL, Hicy@ain
Uik, RMRHEEIFICE T 2 AHAZEEEECHH ) X 208k d 2 KA m
HoOMEZZ LTV, 2O LREEESOREICHESEET AL BHLAICINT NS

-4 -



(Fang et al., 2013). L 7z23>C, ZAUGIENH %17 5 BRI ORI T 2R 2 5 72012 iL, K57
Tk, EH»LOREICHET 2FHERMAASETH S, LirL, BHRicsnwt, HA
D FHENCEA S T 2 EF IR (R P LR F oy 2HlERE) T, BEOHESIZE
Incuizwn, Do erb, FEMICET 2EBEETSEYICEHs X ERI L TW S
CIEFARVIRIE D 5.
2OEK,%%%@@ﬁﬁ%@%ﬁmkw5%@%@&%@%5.ﬁ%@f%iﬁgmfiﬁ
BB 72 b D TH D (Aaronsonetal., 1999). Z DHREIEZ 5 7-01C, FHER DR 71X

M2 % B ClE S 0 C % 72 (Gifkins et al., 2020). —/ T, Eﬁﬁiﬁ W“A@Eﬁugo
729, FHMOF@EERRAL, SHEEICT-EDORRLRDH 5. HERMMEMRE 7 ICE 2 K&
ZHil O AP A L & BEAT I 3 & (McEwen, 1998), 89 5712 13 v < D 2 D A FRAE Y FE A

DBHE T 2 A[REME B B, Lo L, HEE Ch 2 FEMICHHTE 3 X5 Znm W EifEE % 2,
#Omﬁ@@%%&%rﬁ®%ﬁmhﬁi%6# 7\,

3 OHOMEIL, BHEMOMIKY X270 FHlICck T 2%BIEORINTH 2. F#EMAHAAR L X
DO, FLTA—VYT U MCESZTuvRE, RAOHERRWE I ICETTIHELD
DT LRI N TS (Waddill-Goad, 2019). T D kid, Fi#AIIZAEN T $ICHERY
R BEVIREEICE 2 AIREME B 2 T L Z KL T3, LM oT, BHETC N —vT v
MBI 206k FEMIEE O AT, B 227 %02 2 2 LR TERVATRENED H
5. TNEEMIT D DL Leiter & Maslach (2009) OHETH Y, N—v T v F b LEYEW

1%, FERT OB D ELE 39% L R L e o 72, ZOFERD D, (ko FERTEE
DHTIIEEY 227 2+ IcFHTERNC E BRI NS, FHEMOEER ) 2 7 icBH$
2 ZBIIREIMKAR L LTS 2 TIE R,

Z OFREICIE, JEITRHIIC B 2 B KB L, Z FKD 1 2L L CHiRIEE Cff
EICEANCTE Z2EBINBERHELIIN TR WZ EBREITF 55, il 21E, Brzozowski et al.
(2021) 1%, RBEHEEROE T OFHICHENT, YT 7 7t v H =% THIE L 7255
BEDHKIEBEROEELEZMEL T3, 7, KHESEEME (Lee, Bardwell et al.,
2010) CLBRIOE=2Y) v 72 o/(oNn5.0ALE (JTils, 2019) 2EFHOEEL LTwb
ﬁn%%é._n6®ﬁﬁi WEECTHIZBEOMHERHEEEH L. LrL, 794 ALEM
Sy FORKMICHE 2365, KR WHIERR], M2 cllEhicEicEhzEl s L vwotk
ﬂ%ﬁ%%.;@lotﬁﬁ#%éut ko FEEE & S @ IC 3BT 5 BEMICEM T 5
LIIE—ED N N—FA0DH 3.

ZZT, HEREEO ST CEHIN T AIEED 1 02, HRETICEEINEI N[ A ~v—N—T
H5, ek DANF~—7—IZMELRBEEZ W CAGERRETIE S % 28, HERZRAE LT
EELT 5 L TE (Obayashi, 2013), AR OEFEEPLEREO DRI 25, FEEHE DA b
L A7z & CEH X LT % (Soo-Quee Koh & Choon-Huat Koh, 2007). BERTI DT 25, <
D0 DAEFFIIZA (McEwen, 1998; Toker & Melamed, 2017) % b7z b3 D ThHhNiE, T OZAf
ERMLG 24 F~—h — 3EEMOEMEE T 0L R 2 REEREFEZONDS. ThET
I, BEEAOFEA P LR EHEE AN A~ — N —DHEERBEEI/RIN TS (Lee, Kang et al,
2010; Yang, 2002; Yang et al., 2001). F7-, B#ERIUANZHRE LMK ICH VTS, MK cortisol

-5-



REOMKT &85 >, {@#FICBIS 2585, 181057 & oB#E &G T T 5 (Dahlgren et al.,
2009; Geoffroy et al., 2013; Nater et al., 2008; Roberts et al., 2004). L 2> L 72255, &Rl D& MIE 57
ICBE ™ 2R N A A~ —H — I FBHRIC BV THL AT RS, 56 Lr‘z&iﬁﬂﬁjﬁ Y227 o FHIAF
L7558 hRBEEI Tz,

IV.  BIEEH & RGRIX DR

DLEX 0 ARWRIE, BEMOBERY 227 % XV EE&EL FHlT 22008 e LT, MEE
cortisol 23 HNENH % 1T 5 BiEMMOBEIRY X 7 O FHINFICR 5008 ) R MEEL 72, 7212
PEZ 57 D E BN FEEE & HER cortisol % FHIRT & LCHfT 2 2 Lic k3, BERY X7 otk
Ml FORREMZMEE L 72, COHMNZEKRT 272910, TR THEZITo 72, KX O
FUZLA T o b TH 5.

F1E RN 21T 5 B0 S7 & BlfE 5 X 0% o BIE I B 3 2 SCikiRET
1) Bz &Ura@E o solase bbic, RNHEBICEET 2 EERMICE T 2
7R O RIS D WL TR L 72,
2) & EHT DT RHENIC 1) 2 BEF O FBINIEIROBFEIC O W T E Lo, MR A~ —
h— L EiE& Eﬂimxlif“ﬁiackvﬁﬁﬁc)xﬁ@%ﬁ@%*ﬁﬂbt
3) RAKIENH 21T 5 B 057 B X CRIEOFHIICH W b T 3 FEINTEE O H H
TEICBEF 2 XL B 2 — % T o 72,

H2w RENENSS 21T 5 Wb E &R Q1R PEE 57 1< B 3 2 MR cortisol, fE s m 7Y v A (s-
IgA), oxytocin 70 7 7 A LV EZEER L /-,

55 3% HAGEM Occupational Fatigue/Exhaustion Recovery Scale % B L, RANHIENES %17 5 fibi
BiERE 2RI, ZofEEME L Y2 BREEL 7.

Ham 2 ZfRETE 3 RENCHEF T 2 RHIEHEERIC B T 2957 (At B LRIED
Fi & 2o oBEZ R % FREE L 7.

HosE MBI 2T O Wi EM ORI Y X 7 0 FHlCE T 5, WER cortisol 7R 7 7 AL

DHMMEZREEL 72,
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BI1E
RARFBESE EET 0SB & V% o 5l ic B 3~ 5 kiR

I REIEH 21T 5 BEEN DK

1. RAHEF I X 3 FEATORBREE : MK

AR NS 1%, F78)E A5 E O BSR IS (PRl 9 K> & P8 SR E ©) DI ICHZES
25 EERETH 5 (Gellman, 2020). ZRGIENHS 1%, RECHERE % &L, HEHEILTI D D)
B HE TR S N AR 8B 2 — v O CEBICEF T 5. 24 FFEERE % HH 5 ki ©
Z, SAHEN S A R G EIERECH D, BEANIT I NICHERET 2 RARDOERBECTH 5.
HATI, #6H o F#EMALMAHEBITH T2 (HAE#TZ, 2020) .

RN T EEM ORI Z B THO UK TH 5. BEMAT 5 ZMHEH 1L, K
MICHE) & KB D R7 2 HBAAHANCHE NS, FRicREICEET 2856 1C0d, MERICEY
BTN RERHICEB %2 L, {EEIRERE (H9) (chEIRIC 2 5 496 ) XL 2B T 2 729,
MEIR-FEE Y XL DZElB4EC 5, chic kb, HRX bz mEfiibi e 3 28H Y X 2258
L L (Kecklund & Axelsson, 2016), A 7 b = v 3D Bt 7 £ DAEREN 4L % (Jehan et al.,
2017). F7-, RARHIEBEITEEMOILIEA Y X 7 Dfit (Schernhammer et al., 2001; Wegrzyn et al.,
2017), HEARFEE (Min & Hong, 2022), HHEFEE (Saberi & Moravveji, 2010), #19 DLA%L &

(Booker et al., 2020), k77 (Trinkoff & Storr, 1998) 1&VENEFT (Ferri et al,, 2016) 7% &,
Shiftwork maladaptive syndrome & #FF & 412 Bk % 7o f@ERFETREICEEE S 2 2 L 23 S 2 ic T T
% (Alward & Monk, 1993).

ZDHL, BUEIIEEMOEFICE T2 37 +—~ v ZADIKT (Pasupathy & Barker, 2012;
Sagherian et al., 2017) ®E#ET 7 Z DE DK T (Choetal, 2022; Min et al., 2021) & o 7z H#H
TR LCHEST S AW ICINT WS, T, BUES REEMICET S - T
7 b (Raftopoulos et al., 2012), HEREE M (Rutledge et al., 2022) &\ o LM E 2TV X
JICRBETDLILBRINT VD, Lizdo>T, RNHIEIEZIT 5 BHEMOBEIKY X 7 OXfR
PriHlicswTi, BHEFOTiEL b ICZo+nhBREALETHDL. £ 2T, HEED
IR 2 B O SR BB L, ST E ST ICE AR 2 E 2 00, RNAHIEHE
AEE I oD IR 55 AT D AR RIS D THRRET L 7.

2. FitEE ORI

Bk, HLOPHEMIC IR T2FRTHY, ZoHNFREKAMIZFREOZ &5 5,
—HOERL VI ORFEL RV, BEOWE T, ZDWFRDIEFLIIRIC X o> THERAIK
5 DFEM 2 TH N T E 7= (Aaronsonetal., 1999). —F5 T, FHEICH T 2T L ZOXNEKEEZ D
ETld, WS Oo2DERESFICL, ZOMSZHEICT 54555 5. International Statistical
Classification of Diseases and Related Health Problemsl1 ik (ICD-11) T, 5713 S AR F 72 13K
P EIROPGE 72 13678 & L TR X L, Z ofERIC X 21EEGEN DR T R KIGMEDIKT
KXo TR T oND B D LI TWw% (World Health Organization, 2018). % 7z, 7 {815
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Wik, BRRCHETEK, BHRNEZIIEHN A AL F DR R LEREZEY, &
I E 72 R RBETI PME T LAREEZIEFT & LT 2 T3 (National Institute of
Occupational Safety and Health, 2023). [FlEkIC, B D 571C2 T, Smith-Milleretal. (2014)
X, RAEW, AERR, PRMIAEME, RENLAERZEOEMAESERTH Y, WEOLE
bEo¥ke A F—DRERRICIVEZ2bDL LTWwa. UbEEiiAaL, KiXicsd
DG, TRED X 5 ICEEMICER L 7=,

o FEIICX o THERNWEAZIIBEHNAZANLTF—DARENELHBE, LA hEZ2ED
AR ECZIRETH 0, FiIRTE 72 13 EHIIEEE DR T 2 2 L Ic B+ 2 /EE
RENDETZ5&ZTD 0.

nE, HHHHE~OISEOHl BliLiFe=2—T77—2) LEEKIIZ, FLL TEH
EWIHIEBBEENE 0D, LBOWEITLIIRLEIMETH L0 L. £, BT 2
oL LT A=y Ty P CBWEFEERS D 5. N—v T Y M, EIICHET 2 REE
MiERkE 3200, Zofhofs (WARALCHEAREREOKT) (Z# 4 255 Tldkaw
L2 E N TE Y (Maslach & Leiter, 2016), 7257 & N—v 7 v b D&KW1 XA T
XoTH—HNT I N W EBEIEE N TS (Leone et al., 2007). 2 2 H DIEME I E
EREIC DWW TIE, MR - RIEEBZHE L L, 21 EE O 22 E o iR A=
BEAFFD (Son, 2019). L7245 T, ~N—v 7 v b LSRRG, AR 5 1FERA L 7.

3. 8BRS, SRSk X EHE OB

ST, REIREE (7)) EIREAREICANEDL A CEHINTWE, ZoifEt
WE DRI, FHEE GBI S I L RBIC K ZREZZHICKHBE T 2 7r v xTH Y,
P F LG > GIRE~OBATRHICHIN 2 (HAREZERE AR EE SRS RMERE S, 1995) .
D7 uvZADRTEL B, HEHECLERKEEZRT 200 EokiETH S,

BT R EHB T IEA P L AOEHRTH 557 @EH (Job demand) 13, TFEXITHES) 72 & D
NEHER F B C ORI s E O ELZ T o, [ARE] LB THEHE TR
(BRE - B2 T A ¥ —) 2B T3, 2hid, 578 X 3 —Rei s (Atgss)
KT 2bDTHB (Veldhoven et al, 2008). D [EMZIE | TR ST 2 2 L7
{, Effort-recovery model I X #iE, RKEIC K 2EHE 7RI X o THI NG HEEZ D D
(Meijman, 1998; Sonnentag & Fritz, 2007). Z @ X 5 1C, JE57135778) & REICHE R ICBE L CHify
ICEEL, SEFEEORE e Rk VAL ELHD I AN F -2 EETE S LT,
BT OEMERMT 2 2B TE S, —J/5T, WHBEICZDOHA 7 VicitEblrvwihs, 3k
DHITI LT BIREBICE W TH o R BHED 2 WIREES kL L 725/ 121, HEIEBFOLH
DIANF—1IMBT L. ZoRMAMAREEREE LCTid, Hx o5 X 2 2WEFIER/L T
BIEE S AR & h, B4 a@HEREIc> 2232 (K 1). cnEcic, BEZERKNNEZ S LA
WIRAEL, A TH A OERR@EREME ON—v 7 v b PREIRREE) SRR L o I
%5 &R T2 L2RENT WS (Shiter, 2003).
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| EADEM | A |

l Ep BITHREDEE
Job SHEDHE =RapyE ,
demand O Bt 1 \ ElEa) ]
T i MR
[ 7 0t % EE 702 1Bk
(17'(,%5\733 8) (%HE& . BERER AR t)

X1 S, EBiEs X CEEES OBRYE (Veldhoven et al. [2008] % ZFiC{ERK)

L7z oT, HXDOHEIC X 2EHPER/ L 2R TH 2 1BWES 2 Hoc i+ 37-01c
X, HEITICmA T, BEERZ 2 HERD 5. BRI, FEFEOREITIE, 1) Fifick o T
FAE LIRS (RS & 2) IREICXBEIE, 2L T 3) REICX o CHEEL 2N ICERK
LEHES E v X o, 300ErbRAZZEREZD.

1) SR

HorAEC BT AEEICE, TOREREKT 27200 NB0ETH Y, AW LI,
ZDBNICL o TNz LvF—nEbh /- KkE%ZTET (Hockey, 2013; Winwood et al.,
2005) . X b EEIICIE, 1 o ofkk L MR OEEIC X > TAEL 2 b o-e, FEEDFEICE T
HLRGEERICK VT T 2 b 0, FREDOHEIH %8 L CEBMICHIRT 2071 E& 5 2,
WFNIC L THMAS2DREIC K o THRIHATRERIE ST TH 5. KRimX TlE, % ORI 234K
HiC M ST % GBI & L CEERT 5.

2) EIE
RO EEHGRE £ COMRICE T 29575 O OREORE, T 72I13EH MR L 72 LRk
NBEEZIET. BIEIRBSICE W TEHRTE S N IREEFE 2 2 Do | FM 2RI X - T
ST D 72D XN B2, KB idd 2 8E L Bl ool o e Bk HIcBWTAEL S
(Winwood et al., 2005) . ZHICHEVy, ARFwXTid, FEFEIHFICE T 2 EICESEZ Y T2,

3) Mg

FHENCHE S BT i BHE I N FICERB L 2 BB L 2 kEEch v, RIFICHE S
T GHEML X 72138 Hicks) £ EH EERT S, At »EMEsncEs L, BHE
DIHE E MEFF T 2 REST I T 2 BE oA, BALCRES, 231y P AV PO, ERIYE
RO, BEMREER &AL 2kEBIC2 2 (Winwood etal., 2005; H AE 34 - A PEE
HHMERRERE R, 1995) . 7, BARSKREIC X o TIHTE 2 WA DE Y TH
5.

4. SEREEHE AT 5 BEAABIERS 1O 2 BT & B AP OB
% ORI ORI, A L MEORAORELS Y, BHMICE T b Ak

B e A toailigix, &b IcBEETICBEET 2 LI I TS (Fang et al,
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2013). RAHIEE % 1T 5 BEMPAEEIE T 2102 2 ) A7 880 L vy FHEEF, FEpRI ez
IS BRI o2 bickoT, UMTD X5 IcHTE 3.

Bk OEG L, REEZUA 2 A E ORE LoMEEeifE 0ala=F—va v,
IR DO EWIREN N AR LB~ AEBPRKRE VD EFHbNT 2% (Barker & Nussbaum,
2011). X HIC, WENCHEF T 5 2 & C, EREMBFEICE T 2 A/ LT HaIc@Eic Lk
WIRILE 72 V135720 (R Vb CHRIROZAL), X VIEFTHBR LT, 7z, FHiEA
DEARFIEHE TR, 185 H 7= 0 OIERRIZ 12 Kl 28 2 2 54 5% < (Griffiths et al., 2014;
HARG#E 2, 2020) , THICMA CTHEEXEI L2 d% 452, Do lhrs, BWICHE
D BB KE WEBHIC L 5T, Fifio 2tk izE L (AT 2.

ZoXoi, EFTREAWETBIREVD o0, HIEBEL S 72 6 Tk 4 22,
Froot+ohbERHET . IRNWHHCEITNIEH I, REIEEL, Zo%HF
ICHEIR S 2 4EiE 2 —vicy 7 b L, KL DEE Y X LK T CH 2 BRI A % T 51
EPWHT L. Zo i, RREGRIET IMER-EEEY X 20RELEZ5I E L, AIRKHE
PLAMERE D D Nn v & v o 2 HEIREEE 248 < (Min & Hong, 2022). % 7z, i i< v B H
AV E—NLHERTRETHL. HRAGEEHS (2020) X5 L&, 21.0%0F#EHi2 1 » Ho
M 11 BRI OB A v 2 — "V 2 RER L Twd, 20X 5 REVEIBEA v 2 — i3,
FEFTEINEE I B 2 KR - MEIRKFR O B 2 i3 2 720, HEKRE % LRNICHEST 2.
¥ 72, Bl U780 2R G-CE OEIBR A v 2 =i, S S .LHENICHN S oD
AMREE) (Bennett et al., 2018) Z IR L, HEIROE DK FRRIEMKESDD EMHE - T, EId»
boEEE —FREICT 5.

IDXHIT, FHEC K 2E L WAEE AT, BIEAHEE S e WIRILE, sRHIE)
BHE T2 bR L CiEc 2D Th Y, KL & ICERT 2EHF LT 2 (X 2).
ZOBFICI DL, B DT 2 MR ORRS O T & RIS 2 721 ik, REEIEE T
BERIOWE T OEFE IR A TV L IEFE 2T, FHEEET L2 ORIk E TR BA
T2 TERV. 2D, JNREEBEEMORZERL, BHKY, MK X
DEIED 3 DDIRREEHEZ % 720 OFHITRES L ETH 5.

(B) ZRHSH RS LAV BE (®) RRFDBIHEET 5 EEH
SIEESh S OEENTHTH Y, B OB L T AEEK kY
RS DERAE U TVALRE EMIOCES A EHE L. BB
5
f
o B
Bl N\ ~ - >
# BB e 19 :
3 (Fes5(ib28R0) I R weame :
b e RE I
o pe Y [) \
| \ 1
|
1

H%Faﬁ‘ BSR
K2 RARHESBHEEEMORET & BIE, X MWK OREBF
(A) IERMHNENBEHEFE + 5Ic X 0 SIS X% o ME Ol S, HEIHTIEER/L R,
(B) ZAXHI #7557 RN - 3 E o AMEE S 23 EIE X i IR R L, 8% 57 1Cii .
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T L DRI N T WS (Sagherian & Geiger-Brown., 2016). %7z, M5 % #H—RITHICHE 2
% Fatigue Assessment Scale (F E {RRY{HITH & KFEAHAVMAIE ICBEE S 2 10 THE TR 2 IHH O
n, YYHIIEEREEE~OBIS 2 HE L CHAE I N8 ED S 228 (De Vries et al,, 2004), 57
B LM~ DB EE D EZR S T3 (Sagherian &Geiger-Brown., 2016).

Mo x4 7OIRETIE, oo FRIRE L L C8M)E5 % &, Standard Shiftwork Index
% Survey of Shift Workers 23/ & #17z. Standard Shiftwork Index (¥ Barton etal. (1995) I X - T
RIB X, RARHIEIEALER - EBNEE (11 K1) kI THEL T 2 7290 IC3%EH &
NizbDTH B, OFEFEOHICIT 1 Tt @M 23§ 2 HE A& EhTw2 (10 3H
H). Survey of Shift Workers (¥ Standard Shiftwork Index 2> HIRAEL, X VD OIEHE (49IHH)
TR I N 21588 CH % (Kaliterna & Prizmi¢, 1998). Standard Shiftwork Index i€ (%, 3 JHH CTH#§
N BEMEIET O FMRENGENTWE, L Ladd, Lo 2 oo A#ales
RZ22ZEDHRETHEDOD, IHFEICETITNI2HEEDE S Ve W) ELEH 5.

Z D DIEVERE T % JE 2 2 48EE L L T, Modified Fatigue Impact Scale (Larson, 2013), Fatigue
Severity Scale (Krupp et al., 1989), PROMIS Global Health Short Form (Hays et al., 2009), Short
Form-36 (Fukuhara et al., 1998), Multidimensional Assessment of Fatigue (Belza, 1995) 23FFiE X 11
oo L2Ladns, b HBMEREE R ERE OBIKRER OIS I~ 2 ol zie 2 5
EERBEELCHIEI N DOTH Y, HilE TH 2 FHEMCEAG L2 WEHE GfThoHE
EEEERY) BETN TV

4)  EEOHEE
HRICERIC B WTlE, 2 D DRIEICEEES 2 f8EEARFE T 7z, Need for Recovery Scale (3,

1
fic X o T8 (effort) 2> EHET 2 LEEAEC 2EEZMEST 246 TH Y, —FiY 708
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Ay, BRI s 2 b b, ZAALF-FE, N7+ VRDOETICX o TREO T
biva. BHEOAREM: KA KA L, Need for Recovery 23/m W E FICRDOFEICHE S 2 & ic X
> T, FHEEFERIEWETFCNN—V TV PEAEL D EWIBERICHE DI WT WS (van Veldhoven &
Broersen, 2003). MHEZI4 11 HE i@ cd 5. HEIZET, HEFICEEL ZABD
bDEEL.

2 2 H D51 1Z Recovery Experience Questionnaire (Sonnentag & Fritz, 2007) T»H o 7z. Z DIEHE
T, HBICH T2 AP L A7 AVRERICK o ThRbNAEFEZRIES 5 2 L icBl#E T 2 [
FeERz 4 ooflli CLEREERL, V2 v 2R, #E, avie—L) »OHET 2HEETH 5.

THET 2 LI KR INTWE, b, YEEOHAGERIZ 2012 FICHEINL TS
(Shimazu et al., 2012).
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#2-1.

ENSCBRIC B 59K 55 D EBRITEIR

XHREX F 75 BT R HEK BAFEWTZE ) =
RO TERNo. TR AT wgmm RO i
1. ARy
1) HEERCED K ST oEH EORIE
HEIEL 5~ n=9[1,2, - EHEHEKEIE 25HB G <JFH D RN Y > »HY
HARFEFEM LY 3,4,6,7, &K BE - P T [m] 7 RE
REEFHN TG 8,12, 18] - KO - NLTE K <EPr>
£ (2002) - AP - FEAEECFEE I EF OB ERIET 2L HWE LT
<775 XK BY, FEEFIGEL CEFEINTWS,
MEETy:? C AR R SRR A SRR B T LN TE B,
<P >
EOCEROHEEICHE S, BEENC X 2 EEEOKT
2. 1BYEES
1) BREERICE S Km0 EORIE
EREME T IkE n=5[4,5 -1 HREE 81 JHH JRbEE R <JEFH D RNV > L
AvF s 13,18,19] - 1M =4Sty a] EZ A
i (1991) - IR 7 I <EFr>
- A8 ME 57 Ik MR SRR el (B - KSR - fhariilm) 20X B
- B TLMRTED
gl <JgFT >
- RN CHEBAS
- {15 oLk EE
- AT DIGE
A
4 T4 TRk
- FEER DK T
2) BEERICE DK B—RITOEHEDHIE
Fatigue severity n=1[11] - 1/ 9IHH F¥EHLE <JEF DAY > »HY
scale 1 B+ w7 1AM
BEAS (2004) (B # 0 & 55 D IEIR <EFr>
T 7 B R E R CTHBEED D
(B YY) 2&8% <JGFT >

72\ WIHH TR

- GBI EERfR R IHE H 0 (GEE))
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CHRER F 75 BT R JHEH BESERATE ! —
ek KERNo.  (HEXE) BT wgmm  RORHE M= IR
BREMEA PL 2 n=1[14] - 1B 57IHH HRFE AR <JFFH DAY > »HY
[GEZEL R ctFoxbtLrE (EEHE #®wE17A
B 4 9 B oA 3] i) <EFi>
(2000) 2L ARG (JF - HLWAMBICERA I LTV

FEEEGT) <JG T >
ERTER (IR — cTHEEDS
k - ARHNEHE O FH IR B L 72IHE 2870,
CEFRE-RTCHEHAS WO, ZoFMEtETS L
I TE
3) HEER L thoBER (HERINE) cEOKEREOHE
WHEBEEHCD n=51[9, -1KH 2016 H BRaER <JEFHoxRtv> Y
ZWiF v 2V 10,1516, - EFERO BRE EEH WEE 1A AR
2k 17] 7N <ERFr>
2 K b - BRI - RRA BB C D B, RS ERRT BT 2 HE
(2005) BHY, ZREIEFEE RN EZEL -HERH 5.
< IS O B RS b HERR BT 2 IHE R B B 720, I
FORKAEZFE LT »
<P >
B FE AT BHEMCBLCREZELICS WHERD 3
(R SEE)
Accumulated n=1[20] - 1HH 211HH i <JEITD RN > by
fatigue scale - BREEIRFH] (B#EMLL #®E1~7A
Sasaki et al, A b L oy Y — 4 <Efr>
(2007) - BREARIR T - RRANEHE O FHEIRIEZEE L 2JHE (RREIEHELRE O
IR ITREIR &) 13b 3.
<JGpT >
- BB ZIT O BEMICE W CIZREZE LI WIHER S 2
- FEER O IEH 0 FZ 24 I3 IARE Tl v,
[l o H5t
fE L
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£ 2-2. WHSTERIC BT B © FEINTERE

HREK F 7o Al B At HEE BHZRH ! =5 ==m
1. 1BHES - 2aMEY - BIBHEEORE 2 HE
Occupational n=21 - 1R 1516 H BH#EME & <JEHDOANV> =L »HY
Fatigue, Exhaustion, [2, 3, 4, 5, - 1 7 O IrEE wE2, 37 H
and Recovery Scale 8, 9, 16, - BT < Efr>
(Winwood et al., 28,2931, s EEIE RS, SRR ST & BRI & — B I EEH
2005; 2006) 32,33, 34, TE 5.
39,43, 45, BRI, (EFEICHT AR ET -V a v
55,56, 61, DR TFRE, HFECRT AT T4 7HRNEDIEH
63, 67] ZEt.
- WD,
M EEERD » (HAGERZR L)
<A >
- R L L C oS o Xt oW 13 v,
2. =R
1) BEERICE D T o EoRIE
HEEL b~ n=1[68] -« 1M&H 25 1HH FriB) <JEFH DAY > »HY »HY
s T T =] 25 I
FUAE ZE A o « N E K <Rp>
FE % 97 0 & & - P - FEEHECERICE T OB L ERET AT L
(2002) - 725 XK %Hmaufﬁo,%@% WLCERFFEh T
NEE A
%@rﬁ%%ﬁﬁﬂﬁ#E%iélkﬁf?b
<JGpT >
CHWREIROBEIEICHE S, RIEEA.
Swedish n=3 - 1 MR 2016 H FEE (E <Jigozx~v> L HY
Occupational 2,27, 41] - Lack of energy BEED) EEH O KHE
Fatigue Inventory SRR <Rf >
- Physical exertion - FRICHZE 1Bl 3 2 Mk el D FT 2 e 2 5 T
(Ahsberg et al, - Physical discomfort LBTE S,
1997) Eaiior Al - HEITC R ARHELE & & DI EE 2 Nkl
- Lack of motivation INTW3,
+ Sleepiness - EROME O EXRICLTED, BEROET
Lo 2 F BN T B TE F@I%fb*i na.
SRR E T % D IZEE DR DFEY Tk 7\
SN RENE 2L b 2T,
2) BEERICESCE—RITOEFE D HIE
Samn—Perelli fatigue n=1 - HBoR%Eo  7HH ifo 2 e+ <JEFT DAY > L HY
scale [51] 4 [RgfH] 1 W+ (5, HE - B
H # :14~16 &, EFHhEED) <Rp>
(Samn & Perelli, W, ) :4~6 CIHER K, EEMICRIE TR 3
1982) iE5
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XEE  EAFHERR JHHE# FAFENTSE

/ =5 ==E
3) BEEREEFICX 3 HREERE~ORERE ZHlE
Brief Fatigne n=2 - EESHIA 9IHH BABE <PEFF DAY > »HY HY
Inventory [6, 44] - 1S - T D - [ &I
<P DR X - 24 [
(Mendoza et al, - HEEE~ DX <EFr>
1999) -HBICEEN2ERAE L, BELPT V.
<JHFT >
- [H17H ﬁjtké E AT S8 1T 13 & W IH
Hr&EIn w3
3. By
1) BEERCE D im0 HEONE
Checklist Individual n=2 - 1 KRR AH 18 1% % 57 <JEFH DAY > »HY »HY
Strength [10, 60] F fBeTe 25
E*ﬁ < R >
(Vercoulen et al., - BT & A - FHEXEETH VEZEL LTV
1994) . E%ﬁkﬂ@iﬁi% i <G>
-EMEEREE IO L CHE I A TW 528, FHiEE
Wb EAFIH Y (Sagherian &Geiger-Brown., 2016).
Chalder Fatigne n=16 < 1R 1116H B I IE <EFTDORNV> »Y »HY
Scale [7, 14, 15, NGRS - BRI 57 e ®mE 17 A
17,24, 28, (6 aJﬂF’EI) - R 5 <R >
(Chalderetal., 1993) 29, 36,38, - 1 4E[HIFE EE (E - BEETERFEZEELEETH - 28, Fil
40, 48, 54, BEEED) BB 22 Y ELEEEIRE SN T 5(De
59, 62, 65, Vries et al., 2003; Jackson, 2015).
66] cBWRTOH Y FATERD Y, FERE LT,
Modified  Fatigue n=1 - 1R 21JEH BEEEER <JEHox~v> L »HY
Impact Scale [13] - BRRY # 17 H
- FRANY <Rpr>
(Larson, 2013) < LERE - SO EIRZ D LB TE S,
<ﬁ%>

cEMREEF T L CHBEINERESD D, 7
B o7 & ORI A TH 5.

-30 -



SCHEREX 3 75 Sl R A HEHK FAFEWT ST , = -
2) BREERICES K E—-RITOEIE DT
Fatigue Severity n=4 - 1R 9IHH B EEER <EHOR V> HY HY
Scale [1, 23, 25, 1 &+ ‘ @ 1 EME
50] (‘E&@J‘B‘zf D FE IR <Ffr>
(Krupp et al., 1989) T3 v B HRE R - BB T
(“Ert:a) e E <FFr>
72 \IE H CHER) - SN BAR ARTHE H v GES))
EMEEEERF IO LCHEINTEY, HEHED
P57 L OB XA EA.
Fatigue Assessment n=1 - WHE)FI A 1015 H BEEEER <Jirozotv> HY HY
Scale [11] S LAY (SARBAEIR =20 N/
(De Vries et al, &G R RE R & A <EFfr>
2004) [3)) < Hhy P ATERED Y, RIRVIES.
<JEHFr >
EMEREERF IS L CHEINTE Y, HEHED
o7& OREME I A, SEECOERAGS Y
(Sagherian &Geiger-Brown., 2016).
3) foEEOoTHREELT l\mi@ﬁw % HIE
Standard Shiftwork n=35 1 IR 162 HHH ACHI B B <JKTTD ANV > L »Y
Index [20, 52, - MR FriB) ANHH
56,57, 64] ey <RKPr>
(Barton et al., 2007) - BRI ST EHEMET AP T & & OB E S OB 2 R IL  JE S
- SRR BTENTES,
- AR <JLFT>
s AL CHEBHD R0 S0z, BIEAHEIKE .
- B
ca—vvs
com ) xR4T
- #H Y X4
- MR IE
Survey of Shift n=1 < 1 EpR 49 IHH KRG E T <JEHORAN>
Workers [19] SRR B ANHH
- MEAR R <EFr>
(Tucker & Knowles, CEEN EBHMET BT 2 ST RGN OB R IRIA K HET
2008) &R 5N TE S,
- S 5T <JLFT>
- B RRIRERE - SSI X 0 HEETIEH B2, 159?5(75)5714#:&)
- G R E [FIZ S AR & v (FTEEIRFE] © 10—20 43).

AR RIS
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SCHEREX F 7 R THEHK FAFEWT ST ] =% =
ke KBk No. _(HGXH) KT Y il e P
PROMIS  Global n=1 - THER 10JHH HRPR <JET D AN > =L &
Health Short Form  [37] - flER 1 ]
- HEATEZRTTRET) <EFF>
(Hays et al., 2009) - FE PR Rl RE - BECHEBERZNRICHAEINTE Y, #TD
KT [IZE L 2d 0,
- R <>
SJEGTICBIL CIE TIHEATH Y, 24 PEIERH.
EHEREERF IO L CHEINTE Y, HEHED
P57 & DB IX A A,
Short Form-36 n=1 - 1IRE 36JEH R s <JRFF DAY > »Y »Y
(SF-36) 24] - HE G 1+ A
< 3ES (ETT) <EFF>
(Fukuhara et al., - D Ofi - BECPHIEERZ SRICHAEI A THY, T
1998) - FH AR [IZE L 2d 0,
<JEHFr >
-ﬁ%m%ufi HHTH Y, 2L AL
g kER A %CTLT%%éhfﬁ , FEE O
rﬁk®%@@i7
4) BEEREEFICX ZHEEE~ @%giﬁ%ﬁ“ﬁ
Multidimensional n=1 - 1H 16 THH A EE I DAY > HY »HY
Assessment of [12] - Severity Vv~ F B 1EMN
Fatigue * Distress # <FFr>
- Degree of - %Y L&b‘(ﬁﬁb \H%"é ZEeNTELD, H
(Belza, 1995) interference in activities WAMEIE~ DO E % X0 IEMEICFHE Al AE.
of daily living - JHH 7§§ﬁeﬁ?ff{1@}> 5
* Timing <JEpT>
* Multiple-choice BHERERF IS LRI TE Y, HEHED
responses I 97 & DB IZ A,
4. BEDERE
Need for recovery n=3 - 1R 111HH FiE# <[EfHED =z Y > L »HY
scale [18, 47, I AHI# (12 BRI 72 B
53] ) <Fllgi>
(M. van Veldhoven cHEFEO N T Y o TFHINEEEMES b
& Broersen, 2003)
Recovery experience n = | < 1R 16 TEH EEEED <HEoR V> HY HY
questionnaire [52] o LAY BE FiE# 5tk
CVT YR <Al A - \
(Sonnentag & Fritz, - Bl c A LR TZVIRRERIC XD B L 2 LB

2007)

v bhbuE—)L

I & [B1{E X & % 72 OFTE) % 2Fffi il BE.
<R >
T MEE A EERHIT A 2 L IXTE AW,
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Z oMt FROBIXBEEBUAN D=, FHHLHRTE hd o EE)
Eigenzustandsskala ~ n= - BRI s BR O SRGELN D 7=, TEZEAT (K4 Vil

[42, 46]
Standardised n=1[35] - REYFEOH - BIROWLHHKELUN D=0, FEZAT (FA4 Yk
German i
questionnaire
Subjective n=1[21] - & c BR OGS A EEELAN D 72 0, fEZRAT ()
Symptoms of Fatigue
Test
Multidimensional n=1 < 1R c IR DX BEEEDN D 720, TR (FE)
Fatigue Scale 26]
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4. EHE

A v a—it, ZRHEHEZER QRS 2 @R, 2atikJ7, X UREOH A TEM
L, U BE#EMICE T 2 FOEEO A ZIHE T 2 2 L 2 HIE L7z, JEITIcxL
TEOEREPRVEWIFEENRT X I, SRR TI, 57 ZRERENCh - 72 2tk - 18
Mo T cidk <, EIEROMIERN (B - e - @R L) iz, Zhzhic
WG U 72 IR 7 FBIIEAE S FEE T 2 S L BSHL 2Tl o 2. RRSUIR2 15 b - 5k 13
At LB 2T 2 b D LT EDR YN L EHEESHERINTEY, L dh
bDThs. HEOERIE, WIEER, NASM, SENHNZSEERL, ROEHTON
RICXoTRDBZENTE S, HlzIE, RIERKOEIREZI S X 5 2R R At EE
(AEAEL b~_%F) Thiid, B oRE o Rfiim B I ik C o Rz itiE 5 2
ETE S (JTil5,2019). Tk Hic, HEHESCHEES AW £ - 3 1EWET oIy
ICBLA® 2 5E I, AR TR LE (HEECHEREOER 2HRIC, MesfiiExr
HEIRT 52 LB TE D,

L Lo, 5 oflmzMb3, @RI 2 thEE 2R o8RRI CTH 5
(Winwood et al., 2005, 2006). b EEA T &1, < OEMIES 25F #hi % & U HEE o — v
77 M2 Z L (Leone et al., 2007; Raftopoulos et al., 2012), & &I X BEERRE A & W o 72 B ) =
2 BART 2L wH 2L TH D (Rutledge et al., 2021, 2022). X OWHEEEET 5 LB
FIE PRI ENZLERSH Y, 2D ZMHAICE#HT 2 2l s X HEZ & b
ISRl 2 % 25% % (Fang et al., 2013; Winwood et al., 2006).

1) BRNiCET 2 FENEEOFE

T3, ECOREEFAWIET 2 HMEEEFICRBLTEY, 2 DOREEZIEZ 2720101
A28 2HAGDEIZLELRDH 7=, L L, HEOEELHHT 2 2 & IZHEEEO RN
ICORAY, NREFICL o CAHENR D2 27T/ 2 Z L IdEE T Shm v, BT & 2
FEREZ LI LT G, NECciEznZTho R 285520 L T2 (Kagamiyama
etal,,2019; K&E5,2014), D7 7'vn—F3LCLBIGcE)  HB#ERICH L Caz 5 2 2 ik
PEid 0, EHATREME I IXEER H 5.

HERMGR L LT, BEOEEIIHL TR o7z, XTRCHKCIZREIRBYE D B 4 7o {5t
% [RIFFICHIE LTz (2B - A, 2017; Kagamiyama et al., 2019; Kagamiyama & Yano, 2018; %j
it A, 2015 BHE S, 2020; #TiL S, 2019). 2Ef - Afd (2017) &, vy o8 — FHERERZE 2
v, B REIR O % Al L T V7223, BEAREIH 2SR HLR 22 2R B B ERic 510 5 %
OfEHEMICIET—EOHELH 5 (Minetal,2019). T/, B ART 7o —F & L CITHEIRIKAE
=XV VITET0F 77 7BHGLRT W2 (Kagamiyama et al., 2019), JHIE % E O F
R CRmE R HERM 2T 2. X oic, MRIEFREICLELRERCEH L0, [b
BRI T 2 EHR IR OMS (RIBIEEI 2 &) & TN 25729 (Bennett et al., 2018;
Sonnentag & Fritz, 2007), [HIE D Fffi % MEIR AR ITKFE S 5 2 &L D24 RHTH 5. —H D
wrgecid (AfRS,2013), EDHE-IHHOREREEEZ T W22, ZOZYEIIRHTH -
2. ¥, BWESOEETCHIAEEL L ROBHOELEZNSIMED B >7228 (KEDL,
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2014), [Al—#EE% W E B CfHT 2 i X 2REELSEE S, Zhictk > EE
HE~DEEICIEELPLETH D,

Ploztrsb, HRORMRGIEHHEEEMICECRBEOEEAAEL I TEY, &k
P97 LRI AR L CRIEICHIET 2 2 LA TE BRI AWV E VI EERHS 2Tk -
7o, Lo, RHEH 21T > BEMOE T O25i%E Haiciizcwa e idExd, £
BRI 2% DRI E FPHICRAIT 2 2 b TEARVE WL 2 R H 2 & E 2 b,

2) ¥ CERIC BT B

1 HF&E

SR DUFISCHRD © 1%, [HIE % 3EM§ 2 4510 2 R E S e, 2 b DB 2 hEF ol
RONRIIERL 22, KL va—THHLZIEFBHRSLARAICE T 2 BEOE S EZ KT
2hD0E LT, HEEEOMIETEHEEIAINTWEHDTHS (Sonnentag & Fritz, 2007; van
Veldhoven & Broersen, 2003) . %7z, 1BMEEC2MWETOEBERIEL DL L BHL 2L X
D, HERDOXLHRDHIIHETE L -2 b DBEBEFEI N, Lo L, HARDKRIH L [FH
B, 18MEY, AtEY, B X CEERM L e LcikbhaEAicd v, ol
FHH L WO R, KARL L TRETH 5.

(2) FREEE

XRICHRA B 1%, OFER &\ )RR f5iE A RE S N7z, Z ofetFEomARof silL, Al
B EEICE W OREF S LT B EBEES, 2K, L CREZFERFICHHicE 2 2w
IRMTHD., RLEa—IlBWTHNRICLZANE - BEET B L OEED 3 D0oRT% 15 IHH
THECTE L ZLh b, FEFICEEEELFED. OFER IX3EGEM & L ChF X LT LAk
(Winwood et al., 2005, 2006) , H[E (Fang et al., 2018) , #[E (Min et al., 2019) , L/ ¥
(Clinton & Tchaparian, 2017) 7z & TS B BHFE S, SEEMNREEZ D R WiEETH 3.
Z LT, oG sCitohcld, ZAGIEBEEMICE T 2 EAB RS % WIERETH o 7.
LA L, HARGEWITRFE TS - 7.

OFER &) 29857 & IE D BEL, EHANEF (T rAXT 4 v 78R ICESWTED,
T OIS (BR-CEA L) BFREINThay, ST B o 578 &1 £k
W (REeHED - OFR]) ONEEEATYS, FricEMEs ik, HBHEoHSGOHtE

I RS EM R R 9 THH 2 &%, OFER %MW CTHlE X NAB ML, S—v T 7k
HREDLDHEHMWETFID bECHERY 2272 % FH Lz v MED H S (Rutledge et al., 2021,
2022). TOZ e, KD A7 KT 20 TN LS D 5 C L BRI NG,

L2 L, BEl3REWL o0 ERE T NS, FHEEO#EH S 2 51X, OFER XFFE S -
fBEoF b RO O 2o Tk Y, #E 2, 3 » HOREITIREELRM S X5 IcsEtan
Twa., LedsT, MRFEFHEHRCHHOA G OREZE S 2720, N4 T ABAEL

LAHEMEDS 2 X NS, —J7C, OFER O 7 X MEEMIIZEZ I N TH 6T, Hlzide
=2 Y v 7B T AEHEEITHS 22Tl (Fang et al., 2018; Min et al., 2019; Winwood et al.,
2006). HAGEIROBFRICH /2> Tk, COMEFEERICHIET 248X H L. £, Ththo
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W25 DAl D AERBEZ I O 2 L T \nwiz o, L 7o 2057 O RIK 2 5 R 7z & iHIC X
STHLZDH, TREDHEHNARATFICL > TELTWID2IFETZ LA TE R,
DX AFAEHNOEAICE W TIE, flZ 13 Chalder Fatigue Scale (Chalder et al., 1993) <
Swedish Occupational Fatigue Inventory (Ahsberg et al., 1997), HEAEL b~ (HAEEM LV SPE
P FITESS, 2002) 72 &, JEF ORI A R RN L T B A REED B 5.

3) ALrva—0RR

1 DHIC, I 2GR o8 ch v, HEOMEHIC—BWEA 7w L 3% n,
72, KL ea—ICBI3EFTOERIBENRDDOTH -2, ZD7ed, MNEMHAIFO X —
N NA X% T, MEBBCREE LD > 2 aBEE RS ETE 2w, £/, HOER
ZMRlx, RREMIGEA S 722D ICHIRIREN TH o 7. X bic, WL (HEESE
FARLE2—ICiFED TR, 202 eprb, FREINLIFEOHHHICII -EDHRES Y,
L% DIEREECEAAREER D 5. 2 DHIC, KL v a—Ick )3 iEEoH kD
1Z, REOFRHEZEFEICHBI T2 b D Tida <, RIROREMNERICHIL 22T hofEiEs
RARGIEN S EEMICEHTACTE 220%25HMliL 2 d 0Th 5. ZUMLEHEME, o H TR
AL CE LT, RUMFEOMHR IO LEDORENLBRAZ Y —= v T E o Tz,

5. A
AR EN S 2 47 5 WBEE RT3 10 2 8T 2 0t R, BEfF 057 & [IE B3 2 381

FHE TR DO L v 2 — 24T\, Hi#fICE T 2BfF 0RO G ZRE L. 2 ofR, UT

DT EDBHL IR o Tz,

1) SNRICEkA D30 4811, Ay, BEWE S X CRELZFHMT 208 LT—ED
FAUM L EHEESHEINTEY, B2 EdhzboThs. RIEORERIZ, HFEEM, HA
&k, SN R ZEEBL, BLODIEFONRICL>TRD D ZENTE 5.

2) HAROZMRHMEBHEHEMICH W CIFEOHARRE L S TH Y, AT LB o
FEREIHNZ L Tz, Ladio T, RIRNHIEBICEH T 2 F#MICR L L 21805 % & 135
23, BT Z ORTIRD TR A3 A RE e F AR XA & 2> CTld 7 dr o 7z,

3) Ak Cit, HEOIEERHZ2DDD, 4L DIFEIRZNEFNICHILL THIGL TW3 729,
IS 7 & M8 2 3Rl 2 TR IRR b Tz, 180 - 21K B X B RS % [F
ICFFHMi 3% OFER MK CE O CidLH I N, HEKP VRV L b EHERICET 2
EOHRAES S L2 EETH - 72,
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1 Hoshi et al. Effects of working environments  To investigate whether dark HEFERIT I N=27 Fatigue and sleepiness were significantly
(2021) with minimum night lighting on room lighting would be 233K higher in dark room lighting than in bright
night-shift nurses’ fatigue and preferable to brighter rooms in room conditions.
sleep, and patient safety terms of (1) fatigue and
sleepiness while working, (2)
quality of sleep and (3) non-
interference with work
performance among nurses.
2 Hi I - Sty RIGWEEEQEHEMOLEE  REMEESEEMOKRE  HWHINIE N=28 B0 FRDABPES REET
(2020) HBES I ST E RENRES T BT SR R 272X WEIC X 2R L ARETOHELYZ
Lb2CT BT L. T AR I N,
3 H S RIELVETH B HREHER D RSO KRG ER IR HEWTIIRIE N=38 30 AL D b 20 RADT D TEINITZE
(2020) 5 & MR D FERE LT, HEHR&JETTICDnT SR BB <, R ARG 30 T,
EEEZPAL2ICT BT L.
4 Kagamiyama  Association between sleep and To determine the association HEWTRYTITSE N=61 Naps at an appropriate time and of an
et al. fatigue in nurses who are engaged between sleep and fatigue in 2 AR (16 IRefiE #) appropriate duration, along with the practice
(2019) in 16 h night shifts in Japan: nurses who are working in a of beginning the night-time sleep early after
Assessment using actigraphy two-shift system, including a night shift, might relieve cumulative
16 h night shifts. mental fatigue in nurses who are working 16
h night shifts.
5 IR D AWBEEEROWE T OREL FREMROBIT ORELITT BTN N =233 PRI, FHtof M, R, 2R
(2020) WHEET T ~D=—X FH WEIFT7~D=—X%W> HHEZ) DEVICLVEHICEPED LN, %
FIOIEHYGE S T AT A TR R HNIC, & AR5 DB, WANER, BT 2
v OfERZHIEL T BRI D AJRBEICEH5S 5 28— s RRPFZEZ O, IR D 2
B REI 2 N R E IR & Z oA EBHL LI,
{17z,
6 PN ARSI & RSB RER AR & FREH»FE MRS 7 wRM I, BEEREBAITONT T
(2019) HoLHicsigIwEer  BEoOLFICEXIETTHE 3R TRERTIIPH LV AR ICHEE
DI EWHOPICT B0, S TR 7z, [FRRICE R o B (R 2R I3
BRAVELT = — YU & W AR EfEE R L 7.
N, AREE L 72,
7 il s 12 R[] 0 — 2RI Bh s B aEmm 12 WEfa] — 2R Eh s o B MEwTRbTse 7 H# L e T, 7R E IRGUTZEAL
(2019) DERFS & IR LT OFF  BioHE), RHE), %) 23R Liahot., REHETIE, BHFoKT

(4

B BHEAR, IRA L ETT %
CE NN e

IS T IR L MRS L, REE
IKHEIZAR T L 72, WEBAAG R IC 13RS
PP IT AT YEE LT w7z, TR
IZRT FRECITR TS 7.
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8 Kagamiyama  Relationship between subjective ~ We clarified the relationship MW 72 N=9 The years of nursing experience, nurses' age,
& yano fatigue, physical activity, and between the degree of 233 (16 e ) and the length of nocturnal awakening time
(2018) sleep indices in nurses working subjective fatigue, sleep, and of the high fatigue group were significantly
16-hour night shifts in a rotating physical activity among nurses longer than of the low fatigue group. Years
two-shift system working 16-hour night shifts in of nursing experience in the affiliated
a rotating two-shift system. department of the high fatigue group was
significantly shorter than of low fatigue
group. The number of nightshifts was
significantly higher in the high fatigue group
than in the low fatigue group.
9 BB - A RIS 2 B#ER X I LPEITIGERT 2 U R BETHIIIGE N=218 9 57 B & RRHR B 55 1 3 R A5 R oo A B A3
(2017) v 7 DY EIEHICRRT S ZoEEFHL2ICL, * AR s Robh, EHHABERZTE X
YR 27 DEREGEERICE - oORBEREMEL L. 225%TH Y, WHEBEZ T Tz
ERR-YI FiX, REMWES NGRS 55
BE oot EBREERHZZE, H
BHFIC) Ty 7 2 TE B X5 RIKEEER
Bhhwo e, HHEEECTIHE
HeLTwEBL, BEABERENEL
BT 2ERE L GEEL 7.
10 HE RRFNEB BT 2 %648 GBEMOUMBIZELTHICME MR N=29 K BB R0 EEIIE 57 IR I B R/
(2017) WHIERET Cl) { BEMOE Y Wil kT3 AN B LT 2B bhrorz. —F, LUET
Eizcowt EH#E%2%0L EHE QW 2 HL T D =R & D I B3\ TR
L 7 st 32k, BEMRFES R E I N & Lz A5
DEz&D, EINEZIL=-TDT
— 7 I VT AT AV NBEDPo T,
11 Vandannyam  Sleep disorders and fatigue in To survey a sleep and fatigue &I H ¥ & &R N =217 The duration of working hours and shift
Et al. (2016) Mongolian nurses assessment among nurses. LB E HERT N =317 worknurses are too sleepy (sleepiness) ,
and insomnia, stress, rest legs syndrome,
and fatigue to create impact.
12 A & FHEEBOYHE N EEaIE BBEH XA EZERE  HWITTsE N=29 H¥E cliE G BRNFEafRio% X
(2016) EHEITIC BT B g AL, I oBfRicD 3R DIHCHEEE G2 Tz, 7, #
WTHRRI T 5 L. wEw I B REEAR &, ZAK
LA RS 2EBPEITICHEL 7.
13 RE EHlAE o HEfE o8kl BIBEEOEVLICX YV EE  HERImse N=18 AT A~ E) S Tl — IR 5T
(2016) LM OER  AWEbTIC E O HEE IC BT 2 85 R (HE) OISV ST R A58 2> 5 T2

B BIRREN G & SRENE I
X 3 g

PRI & M 57 0 EFR % B
LPICTBT L,
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No. EH/HE ZA4 b HE WMET¥4 v NERE BB KR
14 JnEES BHEMOIRK EMZEEA P L REWREICEHBE T 258K MTRIpHE N =837 Hh o R IR RO A REE G 52.0%
(2015) A D B 5E DIRRDEREZFAEL, I RN EHH THhY, BRRoFE T, LI MLt
MR L RESRAEE R HoBEMWAHE, aviae—LE, fF
ARG BEhE S 2 B % DOV, #E v, R L AKIBGEE
WEt L 72, Ko A 74 TR WEHRK, ALK, MW
5Ok, BHREGR), BEiEREOLEe
EEONRECHEEL D - 72,
15 iith - A ZWEEMON T O BRIER  RUEEEMOKE O BRI BRI N =983 LHEEMOBEFIFRICELRD - 7-1H
(2015) & B O B%R e BRI OB R % H S R EHH Hix, @L<, T#5%8%E] T9H5E
PiCT BT L. BE] [PSQIfF ] THY, Eig3HEHI
mz CaAREIE B E ik [/l [
Rl TH o7,
16 A - AN RREIFBIAHEET 2 H5EMo FEHEBEEEREERL OB RBIINIE N=56 WhEMEEAERMEZRLZRE
(2015) EHEE L BAE L oBEYE  #EIC O W TRETL 7. 3RAR WMHEE L LT [RMREBIC X 2554
BEFELEBRL WS | [HE0HEE |
[BEEIRLS TBEIF) 2B o7z,
17 R & HNICH 2 KRR FEM  HNICH 2 RAREOEE  #EBIIIpTsE N =295 1 7 Ho®#EEEH 5 L o FER
(2015) DS - ZRHNEFS BT 2 Rl DR 8 - 22 A5 1 B AR &% X, BRI HAE L, HERATENICO %
KREHE TREHTROER T EREHEEERL, & Mo Tz,
P CIR-R7) P! TEIE 77 M OB = ) & B
IO WTHRE L 72,
18 KES REB ORI OB EST RO HE, &Y, KE MBI N=97 RO RE L HET 2658 K
(2014) ZHEAEHES R EBE O HIRIGEIE & HE ST 2 AR FE LT, FRERH® 720 20K
BT BGEIE, AEN  EoHBZNEL, ®R¥k L ooRIE), 1SERE R, JEERD
T EDEAL DIE TR T B EE R KT & 7z,
LI L7,
19 HEo Current status of working BRIRIC B\ 2 Bl o) WMot N=1676 20X, H- ¥ 20 R LA o FRZEIRR R,
(2014) environment and chronic fatigue — F5EREE & BV 57 OBR % 2 33X BLU 3 RREHETH D LM
for nurses in clinical care LT BT &, 3R HTIXE 2 FEERE X, BUHETLE
BEhLdwI EBHLIICR 7.
20 MRS AEIEEED E RREFFEA TV = 2 HRRFD 4 HIE B D % 4 T BT BT 9E N =390 N ER O FEMIX, BEICFE T
(2013) — L b BT R REN R R 7 e, 2R 3R D 2 AR mfE, RWIEFESRL -, BERER
D55 AR BREBER T Y 2 — L DiE 3R DOFE#EMIT, AEICECHELZRL

WA, BN E AT D
FEEIC R TR E & T
L7.

72, 2 RAR(FIC 16 KEEIEE) T, 3
ZRCHEF T 2ERERNOF IR, Fo
WHEER L. BIRERX A7, 55
BRI 2 AR, IR & "E K
Ro R X 2357 RS & B & e BEM: %
AL TV,
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1 Vlahoyiannis  The vicious circle between To compare physical, Longitudinal N =40 All nurses showed reduced physical activity levels, which, in the RS
etal., 2022 physical, psychological, and psychological, and study Morning group, were negatively correlated with fatigue and depression scores.
Cyprus physiological characteristics of  physiological adaptations shift (MS)
shift work in nurses: a between rotating and Roatating
multidimensional approach. morning shift health shift (RS)
workers using objective and
subjective approaches.
2 Farag et al., A human factors approach to To develop a comprehensive  Cross-sectional N = 1137 Nurses reported higher levels of acute and total fatigue than chronic
2022 evaluate predicators of acute fatigue model to identify study Morning- and physical fatigue. Staffing and resource adequacy, exercise, and
USA care nurse occupational fatigue  personal and occupational day sleep were among the strongest predictors.
factors significantly Day-evening
associated with nurse Night-
fatigue. morning
Rotating
3 Choetal., Occupational fatigue, To evaluate the relationships  Cross-sectional ~ N =858 Nurses with higher levels of acute or chronic fatigue, and who
2022 individualized nursing care, among nurse fatigue, study Regular day  perceived their nursing care activities as less individualized were less
and quality of nursing care individualized nursing care, shift likely to assess their quality of care as excellent.
among hospital nurses and nurse-reported quality Regular
of care. evening shift
Regular
night shift
Rotating
4 Min et al., Work schedule characteristicsa  To determine the effects of Cross-sectional N =436 Overtime hours, number of night shifts, number of consecutive days
2021 nd occupational fatigue/recover  work schedule study 8-h shifts off, and breaks were significant influential factors in some quantiles
Korea y among rotating- characteristics on of acute fatigue, chronic fatigue, and intershift recovery, while total

shift nurses: A cross-
sectional study

occupational fatigue and
recovery among rotating-
shift nurses in South Korea.

working hours was only associated with chronic fatigue in the 25th
quantile.
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5 Alsayed et Occupational fatigue and To assess occupational Mixed-method N =282 Saudi nurses rated themselves moderately fatigued with working 8-h
al., 2022 associated factors among Saudi fatigue  “acute  fatigue, study 8-h shifts shifts. The inter-shift recovery subscale showed a negative correlation
Saudi Arabia  nurses working 8-hour shifts at chronic fatigue, and inter- with chronic fatigue and acute fatigue. Saudi nurses reported work-
public hospitals shift recovery” among Saudi related, psychosocial, and individual factors as major contributors to
nurses working 8-h shifts. To fatigue and recovery.
explore factors associated
with fatigue from nurses’
perspectives.
6 Brzozowski Predicting nurse fatigue from To determine which  Prospective N =27 The best fit model included multiple variables from organizational data
et al., 2021 measures of work demands measures of work demands cohort study 8-h shifts sources and a physical activity variable measured by a wearable sensor.
USA during nursing work are
most predictive of hospital
nurse fatigue levels at the
end of the work shift.
7 Kim and Prediction model for abnormal To identify factors that can Cross-sectional N =298 Sleep quality and passive coping directly affect abnormal eating
Jung., 2021 eating behaviour ~ among predict abnormal eating study 8-h shifts behaviour, which implies that poor sleep quality and increased passive
Korea hospital nurses: A structural behaviour in hospital nurses. coping worsens the behaviour. Shift work and depression indirectly
equation modelling approach. affect abnormal eating behaviours.
8 Sagherian et Did rest breaks help with acute To explore whether 30-min  Cross-sectional N =338 The sample, on average, had high acute fatigue. Around 72% reported
al., 2021 fatigue among nursing staff on rest breaks were as effective  study 12-h shifts providing care to patients with COVID-19, and 71% reported taking
USA 12-h shifts during the COVID- at lowering acute fatigue rest breaks ‘sometimes’, ‘often’ or ‘always’. In the group that cared for
19 pandemic? A cross-sectional among 12-h shift hospital patients with COVID-19, there was no significant relationship between
study nursing staff who cared for rest breaks and acute fatigue. In the group that cared for patients
patients with COVID-19 as hospitalized for other reasons, rest breaks were associated with lower
among those who did not. acute fatigue.
9 Min et al., Effects of work environments To examine the effects of Cross-sectional N =488 The higher the acute and chronic fatigue levels noted among nurses,
2020 and occupational fatigue on care  work environments and study 8-h shifts the higher were the occurrences of care left undone. Conversely, the
Korea left undone in rotating shift occupational fatigue on care higher the intershift recovery level, the lower were the occurrences of

nurses

left undone in rotating shift
nurses, and to identify the
mediation effect of work
environments on care left
undone through nurses’
occupational fatigue in acute
care hospitals.

care left undone. The results showed a positive relationship between
care left undone and overtime hours and the number of patients per
nurse. Moreover, nurses’ occupational fatigue mediated the
relationship between work environments and care left undone. Night
shifts per month and the number of consecutive days off had an indirect
effect on care left undone through occupational fatigue.
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10 Chang et al., Influence of sleep To investigate whether the Prospective N =198 The results revealed significant differences between the nurses in the
2021 fragmentation and fatigue on sleep quality and fatigue of cohort study 8-h shifts still-working group and the resigned group in terms of the sleep quality
Taiwan turnover of female nurses female nurses  working parameters sleep efficiency (SE) and wake after sleep onset (WASO)

working rotating shifts rotating shifts could be used as well as the Checklist Individual Strength (CIS) scores. WASO was
to predict future turnover significantly correlated with intensity of fatigue, and fatigue was
status. common among all of the nurses working rotating shifts. As time
progressed, the sleep quality parameter WASO and CIS scores could
be used to predict turnover status after 2.4 years.

11 van A quasi-experimental study into  To investigate the effects of Quasi- N =95 Night shifts of nurses having access to both facilities were associated
Woerkom, the effects of naps and therapy a napping facility and experimental 12-h shifts with less fatigue and more well-being. The use of therapy glasses
2020 glasses on fatigue and well- therapy glasses on fatigue study related negatively to fatigue and positively to well-being. The use of
Netherland being and well-being at the end of the napping facility was not associated with fatigue and well-being.

the night shift. However, having slept while napping and sleeping time during
napping were negatively associated with fatigue and positively
associated with well-being.

12 Veal et al, Work-related musculoskeletal To Determine 1) the Cross-sectional N =500 Ankles/feet, lower back, knees, and shoulders had the highest
2021 symptoms among Iranian nurses prevalence of Work-related study Shift work prevalence of WMSs among nurses within the last 12 months prior to
Iran and their relationship with musculoskeletal symptoms the study. Independent variables including age, job tenure, gender,

fatigue: a cross-sectional study ~ (WMSs)  and identify smoking, shift work, and type of employment were significantly
potential associated factors associated with WMSs in different body regions. Moreover, WMSs in
in nurses and 2) the some body regions were associated with subscales of fatigue and total
association between WMSs fatigue.
in different body regions and
fatigue among nurses.

13 Jankowska- Impact of fatigue on nursing To assess the impact of Cross-sectional N =95 The level of fatigue among the nurses participating in the study was
Polanska et care rationing in paediatric fatigue on nursing care study 8-h shifts high. It was found that the fatigue of the nurses influenced most often
al., 2021 haematology and oncology rationing in  paediatric 12-h shifts the psycho-social dimension of QOL. A correlation analysis showed
Poland departments — a cross-sectional haematology and oncology 24-h shifts that all aspects of fatigue had a statistically significant positive impact

study departments. on care rationing, i.e. the greater the fatigue, the higher the level of care
rationing. A regression analysis showed that a 12-h shift pattern was
an independent predictor of the level of care rationing.

14 Lietal.,, 2021 Predictors of Shift Work Sleep To investigate the incidence Cross-sectional N =4275 Shift work sleep disorder may be associated with scheduling strategies
China Disorder Among Nurses During  of shift work sleep disorder study Two-shift and personal behavior during the COVID-19 pandemic.

the COVID-19 Pandemic: A during the COVID-19 Three-shift

Multicenter Cross-Sectional

Study

pandemic and explore the
factors associated with shift
work sleep disorder in
Chinese nurses.
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15 Kim et al., Sleep, fatigue, and depressive To determine the effects of Cross-sectional N = 8645 Participants with allergic rhinitis had significantly greater sleep
2021 symptoms among female nurses allergic rhinitis on sleep, study Shift work disturbance, fatigue, and depressive symptoms than those without
Korea with allergic rhinitis fatigue, and depressive allergic rhinitis, and allergic rhinitis was a significant factor
symptoms among Korean influencing sleep disturbance and fatigue among the participants after
female nurses. controlling for confounding variables.
16 Hong et al., Comparison of fatigue, quality To examine the effects of Cross-sectional N =227 Two-shift nurses had lower chronic fatigue and higher recovery
2021 of life, turnover intention, and Meridian acupressure on study Two-shift between shifts and quality of life scores than 3-shift nurses. There were
Korea safety  incident  frequency stress, fatigue, anxiety, and Three-shift no significant differences for turnover intention, frequency of
between 2-shift and 3-shift self-efficacy of shiftwork needlestick accidents, medication errors, or near-miss medication
Korean nurses nurses in South Korea. errors.
17 Zhan et al., Prevalence and influencing To assess the prevalence of Cross-sectional N =2667 35.06% nurses of all participants were in the fatigue status. The
2020 factors on fatigue of first-line fatigue among first-line study Shift work participants in the risk groups of anxiety, depression and perceived
China nurses combating with COVID- nurses  combating  with stress had higher scores on physical and mental fatigue and the
19 in China: A descriptive COVID-19 in  Wuhan, statistically significant positive correlation was observed between the
cross-sectional study China, and to analyze its variables and nurses’ fatigue, the frequency of exercise and nurses’
influencing  factors  on fatigue had a statistically significant negative correlation, and average
fatigue. daily working hours had a significantly positive correlation with
nurses’ fatigue, and the frequency of weekly night shift had a low
positive correlation with nurses’ fatigue.
18 Graham et Measuring ‘Need for Recovery’ To determine the Need for Cross-sectional N =209 The NFR Scores in this study exceeded scores reported elsewhere and
al., 2020 as an indicator of staff well- Recovery (NFR) Score study > 12-h shifts  were associated with some demographic, occupational and well-being
UK being in the emergency among emergency <12-hshifts characteristics. The NFR Scale has utility to measure the need for
department: a survey study department (ED) staff and to intershift recovery among ED staff.
identify whether the NFR
Score was associated with
characteristics  potentially
implicated with recovery
from work.
19 Mokarami et Lifestyle and shiftwork: To design and test a model Cross-sectional N =240 Lifestyle had a weak significant direct effect on physical and mental
al., 2020 designing and testing a model for health promotion of study Shift work health, and it had a significant indirect effect on physical health via
Iran for health promotion of Iranian Iranian nurses. In this model, chronic fatigue and sleep disturbance. This variable only had a

nurses

nurses’ lifestyle was
considered as the precedent,
physical and mental health as
the outcomes, and sleep
disturbance and chronic
fatigue as the mediators.

significant indirect effect on mental health via chronic fatigue. The
final model proposed a new significant path between sleep
disturbances and chronic fatigue.
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20 McElroy et Shift work and hospital To investigate how shift Cross-sectional N =1563 Night shift and 12-hour shift workers had higher chronic fatigue.
al., 2020 employees: A descriptive multi- work impacts satisfaction study 12-h shifts However, after controlling for other factors, working night shift
USA site study with time for social and 10-h shifts remained a significant predictor of chronic fatigue. 35% of workers

home activities, and chronic 8-h shifts reported altering their driving behavior at least half the time due to
fatigue. In addition, an 9-10 shifts drowsy driving and 19% had an automobile accident or near miss due
exploration  of  drowsy to drowsy driving.

driving was undertaken.

21 Kim et al., The effects of indoor ambient To examine the effects of Crossoverstudy N =20 There were significant differences between the two groups in thermal
2020 temperature at work on indoor ambient temperature Night shift sensation and body temperature. There were no significant differences
Korea physiological adaptation in on thermal comfort, night in humidity sensation vote or night work tolerance. Urinary melatonin

night shift nurses work toleranceand urinary levels decreased significantly during the second 23°C night shift.
melatonin in night shift
nurses.

22 Zhan et al., Factors associated with To investigate the Cross-sectional N =1794 Insomnia was predicted by gender, working experience, chronic
2020 insomnia among Chinese front- prevalence of insomnia study Shift work diseases, midday nap duration, direct participation in the rescue of
China line nurses fighting against among front-line nurses patients with COVID-19, frequency of night shifts, professional

COVID-19 in Wuhan: A cross- fighting against COVID-19 psychological assistance during the pandemic, negative experiences,
sectional survey in  Wuhan, China, and the degree of fear of COVID-19, fatigue and perceived stress.

analyse its influencing

factors.

23 Zdanowicz et Insomnia,  sleepiness, and To examine the level of Cross-sectional N =141 Half exceeded the threshold for fatigue relative to the general
al., 2020 fatigue among Polish nurses insomnia, sleepiness, and study 12-h shifts population. Although no differences in fatigue and sleepiness were
Poland fatigue in a sample of Polish observed by level of insomnia between those who did and did not work

nurses. night shift, we observed an overall correlation between insomnia and
sleepiness, as well as between insomnia and fatigue.

24 Ali et al., Health-related Quality of Lifeof To assess nurses’ health- Cross-sectional N =154 Energy/fatigue domain differed significantly with level of education,
2020 Nurses Working in Tertiary related quality of life in view  study Shift work duty shift and monthly income. It was observed that mean scores of
Pakistan Care Hospital of Karachi to physical and physical functioning, role limitation due to physical health and pain

psychological health. domains differ significantly between depressive and non-depressive
participants.

25 Ki et al, Association between Health To identify and cluster shift Cross-sectional N =500 It was shown that sleep disturbance, depression, fatigue, a
2020 Problems and Turnover work nurses’ health study 8-h shifts gastrointestinal disorder, and leg or foot discomfort as a single health
Korea Intention in Shift Work Nurses:  problems and to reveal the problem significantly increased turnover intention.

Health Problem Clustering

associations between health
problems and turnover
intention.
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26 Jin et al, Factors affecting quality of To identify the factors Cross-sectional N =115 Workplace spirituality affected all quantiles of QWL except the 90%
2020 work life in a sample of cancer affecting the level of nurses’  study Shift work quantile; fatigue was an affecting factor in the 20%, 30%, and 70%
Korea survivor female nurses Quality of Work Life (QWL) quantiles; and job stress in the 20%, 30%, 40%, and 60%, 70%, 80%
guantiles.
27 Poursadegiya Investigation of the relationship  To evaluate the relationship  Cross-sectional ~ N =143 There is a significant inverse relationship between occupational fatigue
n et al.,, 2020 between the safety climate and between these two variables, study Shift work and safety climate. Cumulative burnout, the attitude of supervisors,
Iran occupational fatigue among the i.e., safety climate and and the safety climate were significantly different between different
nurses of educational hospitals occupational fatigue in educational levels.
in Zabol nurses.
28 Patterson et Impact of shift duration on To compare the alertness Prospective N =138 We detected no differences in PVT performance measures stratified by
al., 2019 alertness among air-medical level of emergency medical cohort study Shift work shift duration. Performance for selected PVT measures (lapses and
USA emergency care clinician shift services shift workers by false starts) was worse on night shifts compared to day shifts.
workers shift duration. Performance also worsened with decreasing time between waking
from a nap and the end of shift PVT assessment.
29 Min et al., Psychometric properties of the To translate and culturally Cross-sectional N =331 The Korean version of the Occupational Fatigue Exhaustion Recovery
2019 Korean  version of the adapt the Korean version of study 8-h shifts Scale is a reliable and valid instrument for assessing chronic fatigue,
Korea Occupational Fatigue the Occupational Fatigue acute fatigue, and inter-shift recovery in Korean nurses.
Exhaustion Recovery Scale ina Exhaustion Recovery Scale
nurse population with nurses working rotating
shifts in Korea.
30 Burch et al., Shift work and heart rate To test the hypotheses that Longitudinal N=18 A pattern of autonomic dysregulation among night workers during
2019 variability coherence: Pilot heart rate variability (HRV) study 12-h shifts their sleep period relative to those working day shifts. The HRV
USA study among nurses coherence and symptoms of coherence ratio may serve as a novel indicator of HRV dysregulation
sleep disturbance, fatigue, among shift workers.
and psychomotor vigilance
differ among night nurses
relative to those working day
shifts.
31 Yu et al, Exploringtheimpactof12-hour To assess 12-h  shift Cross-sectional N =67 57 out of 67 participants experienced low to moderate chronic fatigue;
2019 shifts on nurse fatigue in Intensive Care Unit (ICU) study 12-h shifts 36 of those exhibited low to moderate acute fatigue levels; 46 reported
USA intensive care units nurses' fatigue and identify low to moderate inter-shift fatigue. Age, number of family dependents,

the associated demographic
factors.

and years of nursing experience were moderately negatively correlated
with acute fatigue, while frequency of exercise per week was
moderately negatively correlated with chronic fatigue. Age, age group,
shift schedule, and nursing experience were significantly related to the
difference in chronic fatigue levels.
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32 Ungard etal., The impact of shift length on To obtain a baseline Cross-sectional N=79 The only difference was inter-shift recovery between 8-h shift
2019 mood and fatigue in pediatric measurement of  sleep, study 12-h shifts compared to 12- h shift. There was less inter-shift recovery for the 12-
USA registered nurses physical activity, and work 8-h shifts h shift nurses. There were no differences for mood, chronic, or acute

hours and to relate these to fatigue for the 8 vs 12-h shifts. Higher work immersion and lower sleep
the fatigue and mood states quality, but not average daily steps predicted chronic fatigue. Higher
of registered nurses working work immersion was a significant predictor for acute fatigue. None of
either a 12-h or 8-h shiftin a the independent variables predicted inter-shift recovery, or mood state.
pediatric medical center

hospital.

33 Yuan et al., Work-related predictorsofsleep To explore the direct and Cross-sectional ~ N =923 Shift work, job demands, exposure to hazards in work environments,
2019 quality in Chinese nurses: indirect effects of modifiable study 8-h shifts chronic fatigue, and inter-shift recovery were identified as direct
China Testing a path analysis model work-related factors on sleep predictors, while whereas job satisfaction, job control, support at work,

quality in Chinese nurses. and acute fatigue were identified as indirect predictors.

34 Youan et al., The relationship between work- To identify the prevalence of ~Cross-sectional N = 2852 The results revealed that 71.3% of participants reported a work-related
2019 related musculoskeletal  work-related study 12-h shifts musculoskeletal disorder in the previous 12 months. The reported
Lebanon disorders, chronic occupational musculoskeletal disorders, 8-h shifts musculoskeletal disorders were significantly correlated with years of

fatigue, and work organization: levels of chronic experience, nurse to patient ratios, and chronic occupational fatigue.
A multi-hospital cross-sectional occupational fatigue, and Higher chronic occupational fatigue levels were associated with
study how they vary with education, age, years of experience, nurse to patient ratio, and model
individual and work of care.
organization factors.

35 Haluza et al., Time course of recovery after To explore how nurses Longitudinal N =53 Nurses experienced worse well-being post night shift days than during
2018 two successive night shifts: A recover from night shift study 12-h shifts rest days. Well-being improved from post night shift day 2 to the
Australia diary study among Austrian work during periods off following rest day 1 and continued improvement from rest day 1 to rest

nurses duty. day 2.

36 Smith-Ryan  Influence of a multistrain To investigate the effects of Randomized, N =33 A potential protective effect of probiotics against fat mass gain.
et al., 2019 probiotic on body composition a multistrain probiotic on placebo- Shift work Probiotics may alleviate anxiety and fatigue in shift-working females.
USA and mood in female body composition, regional controlled

occupational shift workers adiposity, and a series of experiment
associated metabolic health
outcomes.

37 Imes et al, Rotating shifts negatively To examine the within- Longitudinal N =23 All PROMIS measures were worse indicting lower health and wellness
2019 impacts health and wellness subject differences in self- study 12-h shifts after working night shifts compare to after working day shifts. During
USA among intensive care nurses report measures of health both time points of assessment, sleep-related impairment was highly

and wellness among a group
of nurses engaged in rotating
shifts.

correlated with greater emotional distress, greater fatigue, and worse
memory and concentration.
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38 Huang et al., Effects of job conditions, To evaluate the level of Cross-sectional N =566 Being married, having long weekly work time, working night shifts,
2019 occupational stress, and chronic fatigue and explore study Shift work and discontent with the nurse—patient relationship were positively
China emotional intelligence  on its associated factors among associated with chronic fatigue. Effort-reward ratio, overcommitment,

chronic fatigue among Chinese  Chinese nurses in the hope of and emotional intelligence were important factors related to chronic
nurses: a cross-sectional study ~ providing scientific evidence fatigue. Emotional intelligence played a moderating role in the
for fatigue-reduction relationship between the effort-reward ratio and chronic fatigue. When
strategies. emotional intelligence was higher, the effect of the effort-reward ratio

on chronic fatigue became weaker.

39 Steege et al., A work systems analysis To explore the relationships Cross-sectional N =340 A work systems analysis contributes to increased understanding of
2018 approach to understanding between components of the study Two-shift fatigue, allowing for a more accurate representation of the complexity
USA fatigue in hospital nurses. nursing  work  system in healthcare systems to guide future research and practice to achieve

(person, tasks, tools and increased nurse health and safety.
technology, environment,

organization) and nurse

fatigue and recovery levels.

40 Chaiard et Short sleep duration among To 1) describe sleep Cross-sectional N =220 Of the total participants, 75.9% experienced short sleep duration,
al., 2019 Thai nurses: Influences on duration, fatigue, daytime study < 8h-shifts 38.2% experienced fatigue, and 49.5% experienced excessive daytime
Thailand fatigue, daytime sleepiness, and  sleepiness, and occupational > 8h-shifts sleepiness.

occupational errors errors among Thai nurses
and 2) explore the influence
of sleep duration on fatigue,
daytime sleepiness, and
occupational errors.

41 Yarmohamm  Work-related fatigue and the To survey effects of Cross-sectional N =112 The results showed that 67.9% of the nurses suffered from low and
adi et al, effective factors in the Iranian occupational fatigue and the study Shift work moderate fatigue, 23.2% suffered from high fatigue, and 8.9% suffered
2018 nurses pertinent factors on the from very high fatigue. The highest mean scores of fatigue symptoms
Iran nurses working in in the nurses were obtained by burnout, inability, drowsiness, yawning,

Kermanshah hospitals. and disinterest. Fatigue in men was higher than that of women and it
was more evident in married participants comparing with unmarried
participants. In addition, nurses with masters’ degree, those in evening
and overnight shifts, nurses with a second job, and the participants who
expressed dissatisfaction with their job and their colleagues showed
more occupational fatigue.

42 Blasche et Work-related self-assessed  To assess recovery from two  Longitudinal N =48 Participants experienced worse well-being and a greater decline in
al., 2017 fatigue and recovery among consecutive 12-hours day study 12-h shifts well-being on working days compared to rest days. Well-being
Austria nurses shifts during a period of increased from rest day 1 to rest day 2 in fatigue, vigor and distress.

three rest

nurses.

days among

Rest day 2 to rest day 3 showed a further improvement in fatigue and
vigor.
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43 Wolf et al.,, The effect of reported sleep, To explore the relationship Cross-sectional N = 1506 Participants reported high levels of sleepiness and chronic fatigue that
2017 perceived fatigue, and between reported sleep, study 12-h shifts impeded full functioning both at work and at home.

USA sleepiness on cognitive perceived  fatigue  and
performance in a sample of sleepiness, and cognitive
emergency nurses performance.

44 Neville et al., A pilot study to examine the To explore the relationship Cross-sectional N =65 No statistically significant differences in global fatigue were found,;
2017 relationship between napping of night-shift napping on study Night shift differences in rotating shift, age, and, gender were identified. Rotating
USA and fatigue in nurses practicing fatigue. shifts, a 2nd job, and caring for family predicted fatigue.

on the night shift.

45 Sagherian et Acute fatigue predicts sickness A) To examine the Retrospective N =40 With 1SD increase in acute fatigue scores, nurses were 1.29 times more
al., 2017 absence in the workplace: A 1- relationship between fatigue cohort design 12-h shifts likely to be absent from work. Factors such as intershift recovery,
USA year retrospective cohort study and sickness absence in perceived workload, obstructive sleep apnoea and marital status also

in paediatric nurses nurses from a paediatric predicted sickness absence, that is, with 1SD increase in workload
hospital over 12 months of scores, nurses were 1.23 times more likely to be absent from work.
follow-up. B) To identify
other work and personal
factors that predict sickness
absence.

46 Blasche et Effects of rest-break intention To present findings  Longitudinal N =95 Evening fatigue and distress but not evening effort motivation were
al., 2016 on rest-break frequency and addressing the effects of the study 12-h shifts significantly predicted by rest-break intention, after controlling for
Austria work-related fatigue employee’s intention to have morning levels of fatigue, distress, or effort motivation, respec- tively,

rest breaks on rest-break as well as for potential confounding variables. Strong rest-break
frequency and the change of intention was associated with lower levels of fatigue and distress after
well-being during a work as compared to weak rest-break intention, after controlling for
workday. the respective morning values.

47 Rasmussenet A  multi-faceted workplace To test whether a multi- Stepped wedge N =594 The intervention was significantly effective for physical work
al., 2016 intervention targeting low back faceted intervention  cluster Day shift demands and maladaptive pain behaviours, but not for work ability and
Denmark pain was effective for physical effective for low back pain randomised trial Evening sickness absence due to low back pain.

work demands and maladaptive was effective for physical shift
pain behaviours, but not for capacity, work demands, Night shift
work ability and sickness maladaptive pain

absence: Stepped wedge cluster
randomised trial

behaviours, work ability and
sickness absence due to low
back pain.
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48 Saksvik- Hardiness, psychosocial factors 1)To examine the predictive Longitudinal N =604 The subfactor commitment could predicted fatigue over 1 year and
Lehouillier et  and shift work tolerance among power of the subfactors of study Shift work anxiety and depression over 2 years. Hardiness can to some degree
al., 2016 nurses—-A 2-year follow-up hardinesson shift  work predict shift work tolerance over 2 years among nurses.

Norway study tolerance over 2 years in Permanent
nurses working shifts. night work
2)To investigate the direct
effects of psychosocial Other
variables on the relationship schedules
between hardiness and shift with night
work tolerance.

49 Ferri et al., The impact of shift work on the To highlight if shift work Cross-sectional N =232 Nurses reported the lowest mean score in the items of job satisfaction,
2016 psychological and physical with nights, as compared study Shift work quality and quantity of sleep, with more frequent chronic fatigue,
Italy health of nurses in a general with day work only, is psychological, and cardiovascular symptoms in comparison with the

hospital: a comparison between associated with risk factors day shift workers, in a statistically significant way.
rotating night shifts and day predisposing nurses to
shifts poorer health conditions and

lower job satisfaction.

50 Sumari et al., Sleep quality and vigilance To measure sleep quality, Longitudinal N =70 A significant number of inpatient nurses have impaired sleep quality,
2015 differ among inpatient nurses sleepiness, fatigue, and study 12-h shifts excessive sleepiness, and abnormal fatigue, which may place them at
USA based on the unit setting and vigilance in inpatient nurses a greater risk of making medical errors and harming patients; these

shift worked and to assess how setting problems are especially pronounced in night shift workers.
and shift worked affect these
measures.

51 Reinke et al., The effect of chronotype on To investigate the effect of Prospective N =96 The majority of ICU nurses had a preference for early activity
2015 sleepiness, fatigue, and chronotype and  social cohort study 8-h shifts (morning chronotype). Despite increased sleepiness and fatigue during
Netherland psychomotor vigilance of ICU demographics on sleepiness, night shifts, no effect on psychomotor vigilance was observed during

nurses during the night shift fatigue, and night shift on the night shifts.
performance of nurses.

52 Poulsen et Recovery experience and To examine the relationships Cross-sectional N =537 There was a negative association between the RES and burnout as well
al., 2015 burnout in cancer workers in of burnout, psychological study Shift work as psychological distress, but not work engagement. Age >25 years
Australia Queensland well-being and work was negatively correlated with RES as was having a post graduate

engagement  with the qualification, being married or divorced, having carer commitments.
recovery experiences of Participating in strenuous exercise was associated with high recovery.
psychological — detachment

and relaxation in oncology
staff.
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53 Palermo et Napping during the night shift To analyze the association Cross-sectional N =1940 The gross analyses showed 44%, 127% and 66% higher chances of a
al., 2015 and recovery after work among between the length of study Night shift high level of recovery after work for nurses who sleep up to two hours,
Brazil hospital nurses napping during the night between 2.1 and 3 hours and 3.1 hours or more, respectively, when

shift and the recovery after compared to the nurses who do not sleep. After adjusting for
work among nurses. confounding variables, the association only continues significant for
the group that sleeps 2.1 to 3 hours during the night shift.

54 Saksvik- Towards a more comprehensive  To define the nature of Cross-sectional N =1529 The analyses yielded two factors that seemed to be especially relevant
Lehouillier et definition of shift work individual differences in study Three-shift for shift work tolerance (SWT), namely "Well-being" and "Physical
al., 2015 tolerance. shift work tolerance (SWT). health". Both factors were related to several demographic and
Norway personality variables. In addition, both factors were related to job

satisfaction, social support and negative acts, while Well-being was
also related to coping.

55 Martin, 2015 Nurse fatigue and shift length:  Shift lengths from 12 hours Cross-sectional N =7 The self-reported mean for hours worked per week while working 12-
USA A pilot study to 8 hours for a 4-week study 12-h shifts h shifts was 36.71 hours and 37.57 while working 8-h shifts reflected

period to evaluate fatigue 8-h shifts a difference of 51 minutes per week on average. Intershift recovery
levels associated with 12- scores were significantly better for the 12-h shifts than for the 8-h
hour and 8-hour shifts. shifts.

56 Pisarski et What roles do team climate, To examine shiftworkers Prospective N = 166 Control over shift scheduling can have significant effects on fatigue
al., 2014 roster control, and work life fatigue and the longitudinal cohort study Two-shift for both two-shift and three-shift workers. A significant negative
Australia conflict play in shift workers' relationships that impact on Three shift relationship between positive team climate and fatigue was moderated

fatigue longitudinally? fatigue such as team climate, by shift type. Work life conflict was the strongest predictor of
work life conflict, control of concurrent fatigue, but over time it was not.
shifts and shift type in shift
working nurses.

57 Korompeli et Influence of shiftwork on Greek To investigate the burden Cross-sectional N =365 Female nursing personnel and those suffering from a chronic disease
al., 2014 nursing personnel experienced by nursing study Two-shift were most affected by working rotating shifts as they had elevated
Greece personnel working irregular scores on the majority of the Standard Shiftwork Index scales. Nurses

shifts in Greece and to with longer working experience and those with family responsibilities
conduct the first test of a also scored higher on some of the Standard Shiftwork Index scales.
Greek version of the

Standard Shiftwork Index.

58 Chen et al.,, Fatigueandrecovery in 12-hour To investigate the status of Cross-sectional N =130 Nurses experienced a moderate to high level of acute fatigue and
2014 dayshift hospital nurses acute fatigue, chronic fatigue  study 12-h shifts moderate levels of chronic fatigue and inter-shift recovery. Fatigue and
USA and inter-shift recovery recovery levels differed by the interaction between hospital and unit

among 12-hour shift nurses
and how they differed by
organisational and
individual factors.

after controlling for individual factors. Lack of regular exercise and
older age were associated with higher acute fatigue.
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59 Flo et al., Shortrestperiodsbetweenwork To investigate whether the Longitudinal N =1224 The adjusted analyses showed that the annual number of quick returns
2014 shifts predict sleep and health number of work shifts study Permanent at T1 predicted the occurrence of Shift Work Disoder and pathological
Norway problems in nurses at 1-year separated by less than 11 day and fatigue at T2. A decreased number of quick returns from T1 to T2

follow-up hours (quick returns) at night entailed a reduced risk of pathological fatigue at T2. There was no
baseline (T1) could predict schedules association between quick returns at T1 and excessive sleepiness,
health problems in nurses at Two-shift anxiety or depression at T2 in the adjusted analyses.
1-year follow-up (T2). Three-shift

60 Meeusen et High fatigue scores among To determine the level of Cross-sectional N =105 Dutch nurse anesthetists above the age of 50 years show a high fatigue
al., 2014 older Dutch nurse anesthetists fatigue and its correlation study Three-shift score. No correlation could be demonstrated between demographic
Netherlands with  demographic items characteristics and fatigue.

among this category of
employees.

61 Hazzard et Work- and nonwork-related To describe postanesthesia Longitudinal N =20 Only 4% reported no breaks during their shift. Median sleep time was
al., 2013 factors associated with PACU care unit (PACU) nurses' study 12-h shifts 6 hours 40 minutes. Acute fatigue scores reflect the challenges of
USA nurses' fatigue. fatigue and link fatigue working in the PACU. Despite high acute fatigue scores, intershift

levels to work- and fatigue scores reflected recovery and chronic fatigue scores were low.
nonwork-related factors.

62 Lin et al, Association between fatigue To report a study conducted Cross-sectional N =564 Fatigue levels, adjusting for other potential confounders including
2013 and Internet addiction in female to examine the association study Day shift work unit, shift work, regular self-medication, and self-perceived
Taiwan hospital nurses between fatigue and Internet 8-h shifts health status, was significantly associated with both possible cases of

addiction among female Internet addiction and diagnostic cases of Internet addiction.
hospital nurses.

63 Fang et al, A model for predicting acute To explore a model designed Cross-sectional N =581 Acute fatigue was directly and indirectly explained by job demand, job
2012 and chronic fatigue in Chinese to examine direct and study Night shift control, support at work, exposure to hazards in work environments
China nurses indirect effects of variables Evening and sleep quality, and only indirectly influenced by intershift recovery

on acute and chronic fatigue. shift and shift work. Chronic fatigue was directly and indirectly accounted
for by anxiety, depression, job dissatisfaction, intershift recovery, and
acute fatigue, and only indirectly influenced by job control, support at
work, exposure to hazards in work environments, shift work, and sleep
quality.

64 Korompeli et Sleep disturbance in nursing To explore the factors that Cross-sectional N =365 Female nurses and nurses with elevated levels of chronic fatigue were
al., 2013  personnel working shifts are associated with sleep study Shift work found with greater sleep disturbance between all shifts.

Greece disturbance  in  nursing

personnel working irregular
shifts.
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65 Bjorvatn et Self-reported sleep and health To investigate sleep, Cross-sectional N =150 Multiple linear regression analyses showed that age was positively
al., 2012 among Norwegian hospital sleepiness, fatigue, study Shift work associated with sleep problems, fatigue, subjective health complaints
Norway nurses in intensive care units subjective health complaints, and anxiety and depression. In contrast, shift work experience was

anxiety and depression negatively associated with sleep problems, suggesting better coping
with shift work over time.

66 Flo et al, Shift work disorder in nurses- This study investigates the Cross-sectional N =1968 Associations were found between symptoms of shift work disorder and
2012 assessment, prevalence and prevalence of symptoms of study Night shift age, gender, circadian type, night work, number of shifts separated by
Norway related health problems. shift work disorder in a less than 11 hours and number of nights worked the last year, insomnia

sample of nurses, and its and anxiety.
association to individual,
health and work variables.

67 Geiger- Sleep, sleepiness, fatigue, and To describes sleep, Longitudinal N =80 Fatigue was high in one-third of nurses, with intershift fatigue (not
Brown et al., performance of 12-hour-shift sleepiness, fatigue, and study 12-h shifts feeling recovered from previous shift at the start of the next shift) being
2012 nurses neurobehavioral most prominent. Nurses accrue a considerable sleep debt while
USA performance over three working successive 12-h shifts with accompanying fatigue and

consecutive 12-h (day and sleepiness. Certain nurses appear more vulnerable to sleep loss than
night) shifts for hospital others, as measured by attention lapses.
registered nurses.

68 Vasconcelos  Morbidity among  nursing To estimate the prevalence Cross-sectional N =272 The following significant variables remained in the final model: high
et al., 2012 personnel and its association and factors associated with study Shift work work demands, reported fatigue, night work and being a technician or
Brazil with working conditions and self-reported diseases among nursing assistant.

work organization

nursing personnel at the

emergency hospital.
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1. BERTORKI ICBE T 2 XBINWHEE & £ 0

FEE DRI IE, SN D BRI TR T AL F DR RIS K o TAEL, Ak - K
HOBIK T CEERR NI DA Z 5 ZE T DD TH L., OB ARERICLBIES &, I
FEINREOEBICL > TERILT LD TE LD, —HTEAOEBEECIEERE %15
L LCET 2 2 &3 CTE 5. J7##E 0By 7 Hlic B3 2 @5 L © = — Tl (Techera et al.,
2016), FREHEICH 3 2 KICK R % 1565 & 3 2 i rinEE) TR E (Psychomotor Vigilance test,
PVT), MEFLAIG (BEFLEECREFLUHRRFR) 1235 < Fitness Impairment Tester (FIT), ¥ X UM
HIE R ERJbNTE 2, 2o OREIIEE X, FEIVIEEOMEEM & OB Z Dt R
FUEA L OB#ICEE DT, —EORYMSD D 2 L PR TN TS (Techera et al., 2016).
FERERNC B WVCid, koS endEE) & EER A > Z 1L 3% Continuous Performance Test, Bl
FOGHE, #RA T —TAAY T ab—va v, EHRELREOREM - FE - 71—~V
Z e X OVAEEAAFRREE SRR S LT % (Querstret et al., 2020). % DWIC L, i D AEL
BREKESKFEHECLEREEE=2) v X2 &EEAKE HF) L{KEK LF) ok

(LF/HF k) 23& #0575 Ml ic v 5 hvcwz - (i, 2019) .

DX, KIHBS 2o THEKRDOEEEN SRR OIKT 22 % 720 OB BIIERIL
SHBHD. —)T, TULORBIEEDOL ( IEBRELFT THuON TV, EED
FEIGHE DRI % TR L TWin W& H 5 (Techera et al., 2016). X HICHEBERFE L
LT, Lo EEFHEAHEARE VE W RIEIHRETE T, FEM~O@EAREE T 7L
E A, flzE, FEeEB)RERE T T £ ISl 10 S0 EZLEE L, Z O[], xf
REFFITHEICERT 20825 % (Techeraetal., 2016; &% 5, 2017) . Z4Ld, % OfthDdFE
- EE - 7 -y 2EBRCB O ILET 2HETH 5. T, EBIEFEICBL C
X, ZOMEMEZR 2 =0IC, NREFICE=2Y v 7ikE (EHERFCLEX Yy F) O REE
MZEZ T 2 468035 0, ZhicHE ) AHECAIREBLRNICAET S, Lo b,
FHEIG I BT, I E A AT IS E R RE R 9T D B BIAERE 2 H 5 L 13 E A m WHLR
DB 5. BEMOWEIICEEL, 22REIHE ANEREMED ST RIEESLETH 5.

2. BEMOEMIRITICBES 3 AHEZNELDOEE

FEICHE T Z A P L RRFISHL T 2 72000, AR IREEEEZEE L, ZIGEEL X
5 & 3% (McEwen, 1998). Z OO EIIIEED X b L ZRRILA~DWEIED 7z D ICAF] R TH Y,
DEROLDHEERIEENT 2. 7oA R EMEENE O X5 RAEHAN T vk 2k, R b
L ZARPL & v o 7508 DRIV 37 2 iR D ORFE &G 2 IBEIC S 2. B3 2 AR BRAAHY o R
T LT, KR TE- N EAE-REIE (hypothalamic-pituitary-adrenal axis, HPA) %, HEEMRR, R
R, B, B, RER (BHoY A a4 vEAMEOA Y VT —2%E) RENEETN
% (McEwen & Gianaros, 2011).
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v (ACTH) %4 & 4, ACTH (ZEIE 2> 5 D cortisol 73 % it 3~ (Sapolsky etal.,2000). Cortisol
Tz Ao ¥ —hrE, MECRIZERICOHREEREZ R D, X P L REIGICE W TEERKE 2R
72U, 97t LR~ ONLICHRES 5 (Adam et al, 2017). T412%, HPA R LIEENS > R T
LTH5. 7, HPA RO RIGITRIEZERERE & FEICBE L, BRI MmCHAEIC S L3 F
7 EAEIVER % S ¥ 3 (Silverman & Sternberg, 2012). HPA 2D —#H D )G 1L, RAEVERZEMIED
ML 2] 32 (Sandeep & Schneider, 2014).

EHERA P VARG O O®BTHE T AXT 4 v 7 &RIE, BHARR L XLEMHD
SRICEMINIIREEEZR L TE Y (McEwen, 2001), B 3 2 FEIGORE L LT, B4
ISR B G % AT E AT T 3 (Winwood et al., 2005). £t d 2 2 LRI LT
HPA %D RIGIZTUET 2 23, Z oFm i@ K Ic Ryl SGEici, MEREFIEEED
cortisol MM ZHMEFFTE R B, AT, ARD I BT I3 2 BICSSAHE L, K
WF 22 LRI D E VI AN =R LDBEZ LN TS (Sandeep & Schneider, 2014). X &
I, IEH 72 cortisol 70MAIC X o T FEICHillfE X T 72 BIEM: RS O i 128 X 4, RIFES
ERHNOEE LR + L 2287Ti#Ed 5 (Sandeep & Schneider, 2014). & D X 9 7 Gy HERE D &AL 1%
EEIEDR T, AR ORD, TERIEE) O 7s & o fTEIZEAL, TR IS B G TED T
i, BEHAIR, >80k loks ERZG SR FTEEILLN TS (Segerstrom &
Miller, 2004). MZ T, AL A7V RREIC X 5 ERICHULT 5 72 O AEY) 72 F78) (BRIE-2
MEIR 2 — v &b L) b, FRIEREEEEZALE ¥ 5 5 (Segerstrom & Miller, 2004). 1811y
AP LRICK D TNOMEENT R L 0% R OBE L 722 L1x, KM~ R rdiryE G
R R TR EZ RO Z EARBINTE Y, HEFEORBEE T LEEST LN TV S

(Winwood et al., 2006).
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CRH : Corticotrophin releasing hormone ACTH : Adrenocorticotropic hormone

B 3. FEAMICX 2 HPA R & REMREDOZEIL (Sandeep & Schneider [2014] % ZE IZ/ERK)
A) FEAr © FURTE- T EE-EIE (HPA) &%/ L T cortisol 23776 & 41, FE)EfiT~ DS ]
9. FIEET I S RIESICOTTHE D Ifl T 4 5.
B) 1B Eaw - RN HPA R OMEHEIC X YV IEFE D cortisol 7023 X 4v, F7@ &~
DS HEEIC e . @R I RIERICHE L 5 2 & THICARHEERESE L 3.

2) Oxytocin

Oxytocin 1%, FEIHELCILIT M cBE T 2 B PNEFAcAIo L TE Y, FURTE O EF
LB OB = 2 —a v IS — VI ko CHEA I N IR TF P TH
% (Russell & Leng, 1998). Oxytocin D43ihi%, HPA 7 ¥ DG &M T L TiEMEL, R FLRK
GO, WUTE 2 RET 2 &2 KT, 2oL, HSWTEIC R b L R ICB
M52 SN TEY (Churchland & Winkielman, 2012; Lee et al., 2009) , oxytocin ¥V 7 v
JALTARTLTHML, K74 7RG CBEET 2R vy TH S, 7, oxytocin (ZtEI
BAEO O ICH HEREE 2R L, RiFASAREFRICELTRE I, X L 2OBJGIR
ZHo (Lopez-Arjona et al., 2023) . X 5T, ZORAE VL, GIER ORI LYIRIENE T DR
BEAFEO T LR E LT\ % (Kingsbury & Bilbo, 2019; Li et al., 2017).

3. BEEANA A ~—A— L BEEMOEMWET 3 X UMY X7 & D&
1) EEE NN A A~ — D — D

FRDAEBEN A =X L% LT, FH#ATOEBMRT 2 ZBICIRZ 3 7-012iE, 204
HAESRE 2 KT 25 2 EBIL T 2 0803 H 5. il L7z HPA RoRER e L LT,
cortisol RHE I B 7Y v, Fioxytocin BARIET E DL LTEITLNE, INbD NN F~—
71 =%, SRS O WX VIR E 2 ZRPICitEEn s 2 e h» o, ERYEEZMiAE LT
BEZTERET IR TES, — T, RIMCHRICITERCAR L »o 2B, B
M REREEM 282 2 L2 o HEGH~OEHAICIZI N —FARH 5. —J, WHEEIIEAL O
AR BN ERE % K 2 (R D —2TH Y, Flz MR ICEE NS cortisol 1X, I
i cortisol GETE % £ olfERY) & RAFICHEIST 2 2 & 23415 Tw 3 (Obayashi, 2013). EE 7
Fefge LT, MERIRIR IR CH WV REZ DR VW0, H6W35HTX T ANLLNL
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LI RA R TIER I ATV S, 2o ORfEWITEEEPTFICEVW T FERHINTSE
D, HEEANA A=A —DBHEHA ML 2B 2ERT 22008 EL L GEHIATH S
(Michalke et al., 2015; Soo-Quee Koh & Choon-Huat Koh, 2007). & &1(C, WERANA d~—h —iRE
DEEALIE, ERTHNIEEE A L HEH % %9 % enzyme-linked immunosorbent assay
(ELISA) DR HDBBETH - 7243, HalLld lateral flow assay % I EJF7EE & L 7= point-of-care 7
NAZRL /L THY  (Mitsuishi et al.,, 2022), FHE~OWMY AL T IE—EEHE > T3,

2) BEMIOBME I CHRRY X 7 L OBEARE X N BEERSA A~—h —

Cortisol & F& Rl DM 57 D BEHE X IAME Tl 7\ 23, JRbiE#EMEZ R & L2 Tlk, 5
ECBEE T 2 X b L AEREWIZ Y, HERENCHIE L 72 cortisol IRE I EHBEITE2 o 72 & W
IR D 5. BEMUANOERICE T 20T, FHEBE OB Y & OBEIZAIHTH
2500, FUT 20l L CHiBERICE T 255 (Kumari et al, 2009), 9 DfEK
(Geoffroy et al., 2013) PV FTAEMERE (Jerjes et al., 2005; Nater et al., 2008) & @ BEE A & X
NTW3, WIFNOFRITH L TH, HER cortisol HIZEDEEEZRT Z L 2HL TR > T
3. 2oz lrb, BEMOEME E OBEICOWTIE, % OREICIEG U CTHER cortisol 47
TR E 7 % LRSS,

Oxytocin (¥ HPA &R OGS 2 i3 2 FMA %R H  (Li et al, 2017), EERIFFE TIER
ML RG240 5 L, cortisol 43k & BEE L CHERRH IC oxytocin 230 b T B T & 3R X
NCwv 2% (Bernhard et al, 2018). ZEREFZMNR L L2HE ik, LMEHRA b L X[EE
(PTSD) #H T2 HEEF /N —T @IV — 7% kT 25 &, PTSD BH 7L — 7 DJ 0,
oxytocin IEERHRICE2 2722 LWL 2T TN T 2% (Frijling et al., 2015). Mz T,
oxytocin |Z1BMEE 5T & 1XR7x 2 K Y T 4 7B RIF Rt WBRE & 0 IEo M 2 F o
(Churchland & Winkielman, 2012; Leeetal., 2009) . ZDZ &b, 1EMWEH 20z 2 HERICE
WU, oxytocin DTN L T B ATREME A HESE S 4, 1BIEIE ST & oxytocin D H1 DEE DMK
MelTE2ZONS.

A D E I TH 2 it rn 7Y v A (s-IgA) 13, RIEROEEEZRTIEECTH
5. BUENZEAN LRI, AT FLF Y VRIS REEED A4 P A4 vEEREME 5 2L
IC XD, ERE RIERIC RGNS 5. ZWUE#EMEZNRE Lz 2fF0WETld, XY &EED
FEA P L R B L ERICE W THER s-IgA IRERAREHMICEL o722 LRI NT NS
(Henningsen et al., 1992; Lee et al., 2010). —J7C, [FRICEERM%NRICL oW i
(Fujimaru et al., 2012; Yang, 2002), F&:&hli% & L5 @E OEMER b L R IIMER s-IgA O30 WMET
ELRE LTV EHEINT WS, 2D X, sIgA & 18METT OB & — v i3+ ic i
LAICIE R o T\, BRI OIEMHEITICBE T 215 CTH L LRI N N[ 4=
—h—Th5.

3) RN A~—h—IcET35%0FE
WER NS A A~ —Hh — L BEROIEMEES & OBEMEIZRB I NZD DD, Wafd < % HEp
H3. 1 mEIEZ, WEEAA A~ —7 — (B HNEE)TH 0, MEFGERIUR RS 1R H
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508 03% % (Obayashi, 2013). ¥ 72, 2MEMAR R P L AERKIC X > TES ICZ OEIEEIT 5

ZEbfEE T2 (Bernhard et al., 2018; Soo-Quee Koh & Choon-Huat Koh, 2007). 185 57
HER Y R 2713, BRI TR I NZZENRIRETH 2720, ZOFHICH W TIE A

F~— 71 —IRE OB ELE T 2 RIA K D Fefil 23 0B & 7 5. AN E) BB R 2 W R &

T256 1, HiZX o THBoEE (HEPHRE) 88250, HBoRId BFREIC K

TELT S, L7zhoT, "M A2—h—0B#EEZHET 2EICE, W 200K LR E

L, SR O E S R/NR & 7 2 BRI 2 MER R L T2 L REFE LW EEZOLND. 2 K
Hix, BEMIGFOKRL R TIA 7 AZANREFE X - OB TH 2. Hlzlx, AREIIC
BAL CTld, HREIHESRREERTIC BT 23BN A P L RIS 3 5 cortisol SUGICFZEL,
FARRIC X0 SIS R T (Montero-Lopez etal., 2018) . %72, HERAA A ~—7

— IR 2P D BIfR 3% (Obayashi, 2013). & 51, RRHIEHEICHE > BEH Y X 2 0%k
iE, MM cortisol D7rih ¥ X — IC T 5 (Niuetal,2015). L22L, ZD X5 RERICHT 2

JEE e il X, BREMOENG X — R EHERN OS2 Z 8T 5 L AAlRECTH 5. —Ti T,
Dh L DHE-FFREZRHEEH ISV THE L NZHR AN A 4~ —h —fEOEHEE I &

PHEHINTWE70, 550w HERNOEELR/NNRICT 27-00ME 7 v b 2 — L OREH
METH D, 7=, MR LT 2HEEMOELENCONTH ~EDHIRPBLETH 5.
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RARHIENBSE FEN I 31 218K LERA A A~ — A —T w7740
D BRRITRRT L
Salivary biomarker profiles and chronic fatigue among nurses working rotation shifts

: An exploratory pilot study

. &8

AN EN S & AT 5 B, @R ZRFEHEaRICX 2582 L AR HoRRRICX - T,

MBS 202 % ) 2 7 3\ (Fang et al., 2013; Smith-Miller et al., 2014). F#EHEFETIX, ¥
AlEPE% L, BREAEGDRKMEFBHCZOMO A L ARAERBET 22X H 2
(Chappel et al., 2017 Trinkoff et al., 2006). X &1, ZHIEHIC BT 2K E), EFEH OB KA
Rl id, MEAROE LR F 2> 5 DEEICE L (Costa et al,, 2010; Eldevik et al., 2013), 3 L < JE57
DEMIC X 218 %5 2 2 4 (Fang et al., 2013; Winwood et al., 2006). JEiTHFZE T, 18
P 57 13 B R O A R (Bazazan et al., 2019), ~X— ¥ 7 v b @EkE A (Ki et al., 2020;
Stimpfel et al., 2012), 57 {#-¥7 + —~ v X DK (Baker &Nussbaum, 2012; Niu et al., 2011;
Pasupathy & Baker, 2012), [EEH# (Costa et al., 2010; Chaiard et al., 2018) (CBi#E T % & & 230H 5
PICINTWE, LadoT, AMBERICESICRZ Y —= v 7 RN AICEDK, B#
flioIEMIE T OEHE - PRI LETH 5.

W ORE X, FEN»OLENRD D TH S (Aaronsonetal, 1999). 7 DHRZ AT 2 7=
DT, —MEICEHER O S7 13 AR NVE RIS 2 v ClHlE 2 v s (Gifkins et al., 2020). L2>L,
HFFRIZEADORIMICE S DD TH 2720, FHiOFBMECHEEICRIT S, Fsrey, HEF
ra7V v, BMREEDAAF—A—%, EHOFHKL R 5@ A L A EEEST S L
AN T2 (Obayashi, 2013). MESCIRFICENTHEL DAL F~v—h—BETN TSP,
JEREER 2> O HICERILT %, FRIC NS d~—h — %2 SRR, HErTFczoFH
PEAEH TN T3 (Soo-Quee Koh & Choon-Huat Koh, 2007). 7@ 2 b L 257 1c x4 2 £
W GE AR 720D NL F~—h—DiERIZ, AETI2A L ROEHEHICL->TRAY, #H
IR 8- B fR-El Bl & 0% R 1, 1B R ICBlE 95 L& 2 5T\ % (Obayashi, 2013;
Salomon et al., 2020; Soo-Quee Koh & Choon-Huat Koh, 2007).

RIS E LS pwdIndsraangdaf FhRALEYTH S cortisol 1%, HUE FEfe T HEiELD
LBDANT 4T 74 —=FRNy 7ICXo>T, ZDOHWM»HEE &N T3 (Geoffroy et al., 2013;
Kumari et al., 2009; Salomon et al., 2020). Z ¥ TOHFFETIE, MER cortisol & HulHFERICEIT 3
#7257 (Kumari et al., 2009), 9 2/ (Doane et al., 2013; Geoffroy et al., 2013; Harris et al., 2000), A~
% (Dahlgren et al., 2009), 18 MEWEF7iEMERE (Nater et al., 2008; Roberts et al., 2004; Roerink et al.,
2018) & DBEIEEH S 22T XN T 5. Oxytocin IFFERMIFTEIR R b L R ICBE T % #ifE~ 7 F
F<&® Y (Churchland & Winkielman, 2012; Lee et al. 2009), % D43ihid cortisol & BEi# 3% Z & 23
FEERIIFZEIC X o TRENT W3 (Bernhard et al., 2018). Z8E 2 IR & L 726 T <, O
(IIMETS 2 b L RFEEREDO MR oxytocin 21X, WML WV b EEICED2 o2 EHE TN T
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% (Frijling et al., 2015). KifEHUAD TR CTH 2 pbtERIZ 7 v 7Y v A (s-IgA) 1%, %
FZOENEZRTIEECH B, BHER YL RE, AT FLF ) v ot & REEWHY 4 A4 v
FEAZBIME 42 2 &ic XY, RERMERE L RIERICZIEE LT 2. 2o bid, MER s-IgA %
F 7256171198 (Henningsen et al., 1992; Lee etal., 2010) I X » CTXFra T3, —J7, fthof
7% (Gallagher et al., 2008; Phillips et al., 2006) T, &R F L R & HEK s-IgA O 73 KT O BHE
DBMEINTWS,

INHDONAF~—h— e HEROEMENS & OBLEIIIAS 2 Tlda v, w2005
Tld, HHEMOHEA L 2L OBEIRINT WS, DB HEWIIIECIE, RaFEHEME ik
R OBEEMIC BT, FIR b LR EEER cortisol LA L 72, RAFEROH@ A L
AR EEM L D D AEICE L, I HICHERTOMER cortisol IREVREHEICE»r 722 &
BHO2ICE N TS (Yang et al,, 2001). & OFEHRIE, MER cortisol £ & 5% + L 2 Dfffic
BOMERHZ L ZRBLT WS, I bic, ZRHIEHIC/KEET 2 LEEBEEE 2R
L7zgecid, ®Kis X O RFEREE I L) &, 17 DMEK cortisol 5 D D & 72 BY
H2ERD S5 72 (Bani-Issa et al., 2020). 205 DAL, FHITHIT D cortisol H2fE & F#ERTi D 55
B A b L RCEME S OB A R L T 5,

FH#EMICE T 2R s-IgA L1EER PL 2 OBEMICBET 2RI B L Twin,
Fujimaruetal. (2012) & Yang (2002) 13 ZNZNDOWFLICE T, HidkREFHRREEEN L —
IR R, BCREENT & AR EUE AT 2 R, MER s-IgA RE L X b L R & offic
BOMERH L EHE L. Lo L, MER s-IgA ZHEEENCHE - THIE L 72 MEwimrse < i,
FIEA b LR R EHEE s-IgA IREAE L 25 2 EBH L2 I I LTV % (Henningsen et
al., 1992; Lee et al., 2010).

A LR EBHIES L OBE AR E 2 2, NS OHRIZHERNICE T BMER A A
~—h— LB L DBE R RE T 5 LT FICR L. L L, HERASA A~ — A —RE I,
BRI, HEiD 74 722 A LCLERER COERICL VARBICELL LGS 0
(Obayashi, 2013; Soo-Quee Koh & Choon-Huat Koh, 2007), &R DJ%57 & OES# % FH < 2 1213,
—EWIRICIE 2 MEWTTHE 2 LB CH 5 (Bani-Issa et al., 2020; Lee et al., 2010). & 5, MERE S
Ad~—Hh—ICBEHT2HL 2R HNEE RS K OHESI O ELERT 2 L, BEHICER
PRINT 2LERBLEEZLND.

AEXYD, AoxAfay P TR, BEMOEMNIT & WK cortisol, s-IgA, oxytocin O BHH
BB LT, HBOEH %@ L /- BH#EAIOMER cortisol, oxytocin, s-IgA ® 71 7 7 A V% [EE
L, &4 F~v—h—D7 a7 7 A& FER OS5 B 2 MGk L 72,

II. Gk

1. WIETHFA v - NRE

AHEWTHIIFE CTlE, BNREICBCT 1 » Ao HE) 2 1, &% 28] Gt4 85%) 1< > T
WA A~—H—%EEEE L 7=, 7o ba—A i 1 icRd. SR ciE, B
(08:30-17:00) & & E (16:30-09:00) TS 2 2 RXMRHEZHAL TH Y, ZoEBAHIZH
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ROWIEEHEMD 41.4% IGEA T T d (HAFERS, 2020). —f&IIC, HEROEHHRIT
HHALCRBEEMRIC K o TERE 1, Zoh i P 4RloREBE&EENS. 22T, K
4[EH2HEFREL, MEEANA A ~——DHIEH L, BYIOKREE 4 BIEOKRE, LU0 hn
bOREDOMD 2 BlOHE ZEIRL 7=, 7k, WEHICHZ 2 HEE, ZoORIHAKRHOb D&
L7z, L72oT, EMRE0BHHMIT 1 > Acd b,  oMIRIZIEMWREST & MR 4 4~
—Hh=Ta 77 AN DOBEERETLI20ICHELZDDTH 57, FAENROEEOIEE X,
wE (1HH), H® A HH), HE QHHE), ®¥ QHH) & L7 &KL 2019F 7 Hd
59 HoMIicEML 7-.
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1. WEF7ara—n
CFSI : ST IEA v 7 v 7 &
KHI AN RO, KHOMOKT « £EBFofE CFAHE), B : HIER S,

HERE I, 200 KU LEORAIREED 6 WHIcEH T, 2 RENCHEE L v 2 LE#EN<H
oz, MERAA A~—h—BEOWEEXFZEL, KHEEEMOAZNRE L. £/, &M
BIFEFNVEVANTVZAOEFREEREL T, 2005 30 ROFHEMO AR ZNRE LT, R
BIFILAT Db D ZFE L7 (1) IR 2SR (Bl L), (2) HHEMEBRERR 1 F
K, 3) MEIRFEOFH, (4) HiRF. o4 vy MRFRIIERNHE T 2720, v 7
VMY AZXDOREBFITO R -7, WREFICIE, HEOHW, ik T—2oELAMEICICOWT
N8B X OSGECTHMAL 72, £, IXTONRFICH LT, WIS CES L M
VAV IH—L ¥ -avey bEfTok, RIFRIE~LVY VY IEHF I, EFELPET
2 REE L ONREHDMEFEERZEROEKR L CEM L 72 KEES  19-1).

2. BIERHE

1) B

WRE DR T 1%, SR IMEA 5 v 7 X (Cumulative Fatigue Symptom Index : CFSI)
(BT, 1987) ZFHWCTHIE L 7z, CFSI &, J78)&E 0L & ORIk HEEEICB S % 81 0HH
ICE o THERINTEY, WNREFZTRTOEMIC 2R (3w, VW) CHELZ. HHIZ 8
DOATTY =T, ThLDATT) —FE LU T3 2ofllfiicyfEsns : (1)
SRR (o7, 1SR ST IRE, BARRER), (2) Rl (05 2Rk, AREK,
KA DPER), (3) il (4 24 2, SBEMRDEKT). &H 73V -0k 2% (%)
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BT XS ICEtREIN S,
FiaE (%) = ((1Fw] oHEHEE) +~ (HHBONREL) = 100
CFSI %, ol & 72 13 RIS - TR L b 2R A PR 2 FR-M L, SefTifge (B, 1991)
Tl¥, CFSI OfFRZEBEACEHFIC L > TEMLL AW ERERINLT S, Lo T,
CFSI IZ%EFIC BV THIE ST, WREFEICIRAY OREFBRICREFEZKBE L. chick D,
A R O RE DM 2T cE 2 b DL FEZ bz,

2) MEERANAF~v—H—

W 12 S B DBAMARTICERE L 7. fREUCIZ, ARV Y e Fa—THB—KLLZH Y Y 7 ¢
(Funakoshi t1) ZfEFA L 7. WMREFICIE, ERREEIO 1 KEFET2 S &5, BEE, HOH, &S
BYEZ D X D ICHANCHAL, MEANA A ~— —BE 3 2 2R % 6I{H L 72 (Obayashi,
2013; Soo-Quee Koh & Choon-Huat Koh, 2007). %7z, &4 A~—h—RBEOHNELEZEEL,
MR D 2 4 I v 72 EIFRIcH— L7z, SIFIEEU To@) ch b, 3, MRHEL,
F YV 7 MCARY PHROMENICED IRIET, HBALICT 3 pMLEC L. 20k, ARV
ZAREAGHY H L, BRINT = — 7 LB E L 72, BREE, BRI EH omBEICE I,
20°CUA T CHAERAE L 72, WERORIHIAE T TH o 72720, BIKOBEIICIZRIn Ny 7 %
L7z, WA L 72 MER A 2 iR HARMREE L 7218, =008 (3000xg, 2 4, EiR) i<
F, Fa— TEREOMEEE % 1.5SmLE L 72, MEE AN A A~ — A —1F, Fff~=2 T richitn,
UTo*xy b ZHOTHIEL .

Cortisol #2/E1%, cortisol (MEK) EIA ¥ v b (RANJEIEATED) ZHOGCHIE L 2. JFARL 72
MR SOUL ISR AR PTATANE 150uL Z N2 TR & 9 KB & 272 (210-220rpm, 1 Kif]). 7 = v DK
IO & H5C, YR 7 M., MESRAVER 100uL 2 7 = VIS A THEDE L TR & 5 MG & &
7z (210-220rpm, 30 77fH, Eilf). BERKIGEIERZ 1000l X 720b, ~427u7L—F ) =%
— (Infinite M1000Pro, TECAN) T 450nm D W % HIE L 7.

s-IgA JEFE1%, ELISA ¥ v b (Cloud-clone) ZFAWTHIELZ., 42787 L—FD 7 zLiC
JHEL L 7= WA 100uL Z AL, EFESIG X 72 (1 R, 37°C). 7 oAb bRz,
WA % 100pL M2 CTEHERIG X & 7= (1 B, 37°C). 33 A 2R, R c 3 mkE L 7zo
H, WFH B % 100uL il 2 TEHE IS X 272 (30 47, 37°C). i B #rE, Yk < 5 [y
Lizob, FE% Y c VICIRIL TEDL L CRFMERIG X 272 (15 47, 37°C). R RISE IRIK
% S0uL MMz 7=D %, 450nm D WSEEE % HIE L 72,

Oxytocin 2% (%, ELISA ¥ > b (Cayman Chemical) # W CHIE Lz, 478 7L —}D
¥z VIS L 72 MR AR 100ul Z 0L, oxytocin AChE Tracer % 50uL, HUARAWE S0uL % i
L CHHMESOG X &7z (18 ¥, 4°C). FHEFABL L 72 Ellman’s Reagent % 200uL #SA0L, L
THRE 5 KIE (500rpm, 90 77[H], Z=id) X 27212, 412nm DY % HI5E L 72,

4 XF X —=xa VAT 4 7 IR DERL L 72T AR & OGRS ©, SMERMARD N
Ad~—H—BEZEE L -, FERREONNE L2 v 2 v FDOMIEL, %O FEE» 54
A2 =N —REEZRELT., ~=2T7VDEHRICE 5 L, cortisol, oxytocin, s-IgA D HIE DFFEHE
#ibH 12 0.012-3.000 pg/dL, 5.9-750.0 pg/mL, 0.027-20.000 ng/mL T, 95%fSHARFIC 351 2 L 1%
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ZNZ 1 0.046 pg/dL, 20.0 pg/mL, <0.010 ng/mL T» - 7z. cortisol, oxytocin, s-IgA D7 v & 4
WNOEBRENLZ NZE < 5.0%, < 16.0%, <10.0%T, 7 vt A BOLEEREILZNZ < 6.0%,
<15.0%, <12.0%TH > 7=.

3) NREEME

EHOHRENEMEIC XY, UTFToTr—22INEL - £, &, RE, REREKR BIE
DI COEY, MEHEOFE, THOEE. BEhoEEBEICHET 2ERE, NREOH
CHfICH D W2, o, @B (FE) LaiTH ORI (10 RIS E, 10-19 FER,
20-29 K[, 30 IRFfEI LA |) D RIE ZARFE L 72.

3. KREHERHT

FERHENT X, JMP Pro Software ver. 16.0 (SAS) ZHWTIT\v, HEIKHEIL 5% & L7z, @A
Bz ownTldh il (PUSAZEIFE, IQR), H 7 IV —FHRICOWTIHER (%) ZHWTEL
7. HBEFICEH T S cortisol, oxytocin, s-IgA DT — X DA EA TW 728, THLHLDT —
2K L CHANEE 2T o 72, RERSICT 5270, FREEMHOT -2 %2R 7.

CFSI & &Rfriic B1F % cortisol, s-IgA, oxytocin =/ & OBEZ R30I, AT VD
BT 21T o7, 4 BIOEBICHT 5 s-IgA IR, FTEEROIET L35V IEOMHBE Z R L 7%
28 (r=0.32-035), Zofthd CFSI @A 7 =) —L officiy, —HL &+ % 57
X 51T, CFSI %, fEATIEZ  EBEIEA WG OFHliZ HIICT/ER I N RETH 5. Lz
2T, FMERANA A== — L DBEEZINT 270103, NMAw—H -t TN —7
ERETDIRER D o7z, A A ~Y—Hh—D 707 7 A% T 572012, Ward E%
=W 7 7 2 2 —0F (HCA) ZEEL -, ZORHTIE, WihdOHERSICRIERH
5T RE 1ZFRA & 1L (complete-case analysis), X4 F~—7Hh— & IC 4 BOEBZE L CTRED
FALLL T BN REDVIAR I NS, I HIC, BT TIIEAHT O cortisol L AME ML 57 %
IOREBIE T2 L BRI N T WS 728 (Geoffroy et al., 2013; Harris et al., 2000), 2 [E]D H
T BT 5 cortisol ICXf LT, [FERICHCAZEML 7z, & 51T, cortisol & s-IgA D 6D D,
DF Y cortisol QHDOHE) & s-IgA 4EH) ZHAADE HCA ZFEML 2. Zhic kb,
BEELDENHBITHIE X 7z cortisol & s-IgA ZAHAG DR 70 7 7 A V2R L 7=,

BWEEANA A~ — A —D 707 7 A VEMIZERE L, CFSI OFfFxE (EEER) %
% 721, Mann -Whitney U BRE % 1T o 72, T OEEEI-XA v v MK T, FHaTICEE o0
ZERL Cnhdoled, MEDLEHMDOTHBEITORD» o7, 5T, TV T A XD
INE W7, HEBOHREIIfTOE» o7, #iRE () I, r=|ZHEE| ~vn& LTHEHL
7z (M EF Y TP 4 X)), r=010, 030, BLV 050 OFHEHA T, PREOKEIEZNE
W, H, BXOKRICHEL7Z, NMA~v—Ah—T w77 AV X 20RERMED KT,
AR D\ T i Mann-Whitney U BUE, 717 ) — B2 W T 2 #E £ 7213 Fisher D 1E
MERRE 21T - 72.
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1. NREBY

24 (FHRE 1 4, BHEERET2HRBTHEEMEATZE 14) 2ot L, Xt
REGZ 458 o7z, WNREFBWEIZER 1ITRT. HREDIH 24 N (533%) 201K, 214
(46.7%) X 30fTH Y, 304 (66.7%) 2*NEHREE, 154 (33.3%) BAEHRIECTH - 7-.

F1. WNREEYE (n=45)

HofE (P hLERE) BB (%)
flin (%) 29.0 (26.0, 32.0)
BMI (kg/m?) 21.1(19.3,22.2)
B REATREER R (4F) 7.0 (3.0, 9.0)
B RERTEEC () 3.0 (2.0, 4.5)
AR 0
LA 8 (17.8)
EN 37 (82.2)
ER2KEE.
w3 4 (8.9)
W7R 41 (91.1)
W (hdE) (99) @ 30.0 (22.5, 38.8)
VRIEREH (RTH)
< 10H% 30 (66.7)
10-19HFfH] 13 (28.9)
20-29H5fH] 2(4.4)
> 30IRFfH] 0
BMI : body mass index
in=44

2. MEEAAF~—h—

WERE 45 %70 b & 180 Mk DMER A ZIE L 72 (X 2, 3 2). MEREIA T4 ki
BEERERLTET, $72, RHEBRUTOD OIS L OB L. Al (BEE) oF
— X%, HCA CHYIICHEINTG o 72720, O SR L 7=,
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BEmICE L T2 RHICEET S
20— 30 AT EEAm

(N = 47)
Bzt (N = 2)
—>| - EFEEN=1)
cEmHY (N=1) B4l
Cortisol
PN s WE(HEBE) n=3 an=1bn=2
BNﬂ:r_iJL?Q -HE(1HE) n=2 an=2
(N =45) w2 (2HE) n=3 an=1bn=2
s-lgA
“EH(HE) n=1bin=1
-HE1(1HE) n=4 an=1bn=2cn=1
- ®E(2HE) n=1hn=1
Oxytocin
-®HM(EE) n=6bn=6
RN AT —h—OHFHT —F -H& (1HE) n=6 bn=4cn=2
) -HE (2HE) n=3 cn=3
Cortisol s-IgA - ERAEE) n=6 bn=4cn=2
- & (15E) n=42 -%H(1HE) n=44
-HE(HE) n=43 -HE(BE) n=41
EZ (288) n=45 - HE# (2HE) n=45
- wE(2HEB) n=42 -®E(2HE) n =44
Oxytocin
- &E (1HE) n=39
-HE(OHE) n=39
-HE(2HE) n=42
FEE(2AF) n=39

BER S 5 R 7 —2rif(complete case analysis)

Cortisol s-lgA
- AENFE n =40 - AENFE n=40
- HEhx2 n =43
Oxytocin Cortisol & s-IgA
- 43075 n=29 - Cortisol n=39
(B%h>2)
s-IgA
(4E0%5)

K2 NREFELERAAA~—D—T—XOFERICETSZ 70—
s-IgA @ ptERIE 7 e 7 v A \
a7 IR 2 - Chankdr o AN E (BiE) 7—X.
b RIRKDHEE AL IC X VIRESRBTE Rd o/t T — £,
¢ BEIMRHBIBALUTTH 727 — &.

#F 2. HE L WE)IT B 2R cortisol, s-IgA 35 X U oxytocin DIEE

BHE) wrE

1HH 2 HH 1HH 2HH
Cortisol 0.64 0.66 0.43 0.39
(ng/dL) (0.48,0.88) 11 (0.46,0.84) 12 (0.35,0.63) 13 (0.30,0.59) 13
s-IgA 10649.52 9513.87 8204.48 8445.79
(ng/mL) (8593.40, 15508.30) 14 (6367.86,13908.51) 2 (5608.26,10331.89) +5  (6551.35,11489.92) 15
oxytocin 83.81 93.77 180.57 174.15
(pg/mL) (52.67,202.99) 16 (70.79, 183.74) 13 (59.93,271.69) 6 (68.88,356.07) 16

s-IgA * pRlE a7 ) v A
7 — 2K Il (o7 i)
t1n=43,12n=45,13n=42,f4n=41, 5n=44, 16 n=39
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3. By

CFSI ® 71 7 =Y — T, BHEHIkE (75.0%) PEbEL, ROTRHDOHEE (44.4%),
HEAT (40.0%) THotz. 7z, RAEMEAT IV —F, 474 F&K (143%) & 5716
BEMOET (23.1%) TH Y, WIhdESWHIEICET 230 TH o7z,

4., WERANAA2—H—DTFua7 7y A EWEY

Cortisol IZDWTIE, 4 FlOEBEZEL T, FREIZ V=7 (h=11) LEKREIV—T (0=
29) ML, £33, chbo7m 77 AAMD CFSI OFF 2% (%) %KL 2R TH
h, CFSIDWITNDAT ) —IlBThiatiAEEIRO Ok o7, T HIC, 2HDH
7 — X B RRICHCA % FEfi L 722 2 5, [FERIC cortisol FiRE 7V — 7 (n=24) LIKEES
n—7 (n=19) PHEZEE7z (M3A). CFSIDHBEMRDET (P=0.033) &4 74 7&K (P=
0.026) DFFZHEIZ 2 2D/ N—THTHEELR DY, WINHIKBE IV — T D HEH > 72

(£2). FRIC, 4ROEFICHE T B s IgAD T O 7 7 A ND b, EEEIL—7 (n=21) &K
WE7v—7 (0=19) 2MFE & N7 (X 3B). CFSI ZIL#kd 2 &, EHIE 72 i3tk &0l
BT 2UTOATTY =BT, BEREIN—TRERE LTI VAERICEHEVHTALR
mL7z (1528 [P=0.034], [J1DHGE [P=0.026], FHEEROET [P=0005], 474
Zi& [P=0.041]). 4 BOEIFITEH T S oxytocin D70 7 7 4 MiF, EiRESLV—7 (h=13) &
KEE 7 V=7 (n=16) oI N~ (K30). 2207V — T TCFSI %KL 7Z& Z 5,
Mt EREERRED bad o7,

(A) (B)

1.2 18,000.0
= )
2 E
S o0s 1 £ 12,0000 4

o

= c
E 0.6 1 ;’ 9,0000 1 "‘i____“—‘
5 o i - 2 o000 | {,"‘ +"‘“-—1|
(W] v

02 o+ 3,0000 <

0
° EE) a% m# 8w 8w &5
(8B) (B 8) (188) (BB @BB) @BB)
O HERESL—F(n=24 WMERESIL—F(n=19) OHBEESL—F(n=21) MHEBESL—F(n=19)

(@)

600.0
— 3000
E
o .o
=
£ 300
b
*g 200.0
>
O 1no +‘“‘=ﬁ‘ _____ PRSI |

i B#h B# i
(18B) (1BEB) @BHB) ((B8H)

OHEESL—F(n=13 WMEBESIL—F(n=16)

3. R cortisol, TWMERE 0T Y v A (s-IgA), oxytocin D7 v 7 7 4 )
T AR F A A=A —REOFE (27— fHEILE) TR L.
(A) cEREZ V=7 (n=24) LEREZ A —7 (n=19) OHEHEDMER cortisol /L. (B) :
FRE V=7 (n=21) LKRE V=T (n=19) KB % 4852 L7 s-TgA RIE. (C) -
ERERE (n=13) S{EKBER (n=16) ICH T 25 48528 L 72 MER oxytocin .
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£3. FEEAAF~—h—DT 077 4N K BEBHRENREOHK

S EIE iRl opEIa] a0y 1]
— MR BMES kR SR H 15 o Rk RERK K[KADWE FHEEROET 47478
Cortisol (4E1%3)
EEE -7 50.0 75.0 14.3 44.4 36.4 66.7 15.4 0
(n=11) (30.0, 70.0) (37.5,87.5) (14.3,57.1) (22.2, 66.7) (9.1, 54.6) (22.2, 66.7) (15.4, 69.2) (0, 42.9)
KEE L —T 40.0 75.0 28.6 33.33 27.3 55.6 23.1 14.3
(n=129) (30.0, 60.0) (43.8,75.0) (14.3,57.1) (16.7, 55.6) (9.1, 50.0) (22.2,66.7) (11.5,38.5) (0,42.9)
PfiEi 0.187 0.579 0.687 0.445 0.783 0.976 0.561 0.235
s (r) 0.21 0.09 0.06 0.12 0.04 0 0.09 0.19
Cortisol (2[ald H#h)
EERESL—T 40.0 62.50 28.57 27.78 27.27 27.8 15.4 14.3
(n=24) (30.0, 60.0) (28.1, 75.0) (14.3,53.6) (11.1, 63.9) (2.3,52.3) (11.1, 66.7) (7.7,34.6) (0,25.0)
KBgE I N —7 50.0 75.00 28.6 33.3 27.3 55.6 30.8 28.6
(n=19) (30.0, 60.0) (62.5,87.5) (28.6,57.1) (33.3,55.6) (18.2,45.5) (33.3,77.8) (15.4,61.5) (14.3,42.9)
Pfifi 0.911 0.062 0.194 0.251 0.323 0.058 0.033 0.026
HEE () 0.02 0.28 0.20 0.17 0.15 0.29 0.33 0.34
Oxytocin (4E1%5)
EEEISL—T 50.0 75.0 57.1 44.4 27.3 66.7 23.1 14.3
(n=13) (35.0, 70.0) (62.5,87.5) (14.3, 64.3) (22.2,66.7) (22.7,50.0) (22.2,72.2) (15.4,61.5) (0,57.1)
KBgE SN —7 35.0 62.5 28.6 27.8 31.8 33.3 19.2 14.3
(n=16) (30.0, 50.0) (28.1,75.0) (3.6,39.3) (11.1,44.4) (9.1, 54.6) (11.1, 55.6) (9.6, 36.5) (0,42.9)
Pfifi 0.096 0.099 0.112 0.138 0.842 0.102 0.672 0.602
HEE () 0.31 0.31 0.30 0.27 0.04 0.30 0.08 0.10
s-IgA  (4E)%5)
ERESL— T 40.0 75.0 28.6 44.4 36.4 66.7 38.5 28.6
(n=21) (30.0, 60.0) (56.2,87.5) (14.3,57.1) (33.3,72.2) (22.7,50.0) (38.9,77.8) (19.2,69.2) (14.3, 50.0)
KBgE SN —7 40.0 62.5 28.6 222 27.3 33.3 15.4 14.3
(n=19) (30.0, 60.0) (37.5,75.0) (14.3,57.1) (11.1, 55.6) (0, 54.6) (11.1, 66.7) (7.7,23.1) (0, 28.6)
PfiEi 0.848 0.215 0.857 0.034 0.235 0.026 0.005 0.041
EE () 0.03 0.20 0.03 0.33 0.19 0.35 0.44 0.32

7 — ZRE0 Ul (PUS AL, P © Mann-Whitney U #E
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5. Cortisol & s-IgA ZHA S D=7 07 7 4 Vic X B18HEH O LLEE

AR DFERICEL D&, cortisol 2 MO HE)) & s-IgA (4 MO ZHlAGbHE T HCA #%E
L7z, ZD20ODMEEANA F~—Hh—1F, CFSIDFHAE THEEDRDLNZDDTH -7,
HCA ICX > T, WMRFRUTD 22007V —F i/ nsz : () 2 MO HET cortisol A3
£, 4O T s-IgA 23RS (cortisol IR - s-IgA miRfE 7 v — 7, n=15), (ii) cortisol 23
R, s-TgA DM (cortisol Rk « s-IgA {KIRE 7'V — 7, n=24). 3A 1%, Thn 2D
D7 N— 7D cortisol & s-IgA IREDHEE 2R3, X 3B IT/RT X 51T, cortisol IR + s-IgA
REE 7V — 7 Clk, BRI E 72 3l E 3 2 18R kE (P=0.041) 3XOA4 747
& (P=0.004) (%, cortisol FIEME « s-IgA KIBE IV —7 X 0 b HFEICHE D - 7-.

(A) (B) Ex
16 20,000.0 A4 7%
14 18,0000 _ 28
16.000.0 W32, - ’Gr'ﬁ T RS
i ”,’ '"‘-..‘{_ 14,0000 “.1_ I S0 . — 1\ N
S e el § o000 ‘G
= os ¥ I 100000 S SO .
3 - k {‘-n oo 2 T D) ) iBHEE S ILE
= - ~ . ! A /
S N $ * 5.000.0 '3— .
Yo ¥ —— T
4,0000 /-
o .
2,000 ShomE — ~_ BT
— = = —= 0 .
"E HEh HEp wEh ~—"
(1BE) (BB 2EE) (RA) HHERDET
® Cortisol {2 ands-IgA FEE S IL— 7 (n=15) @ Cortisol {:EF ands-IgA ZEEZIL—7 (n=15)
B Cortisol ZEF and s-IgA REFE 5L — 7 (n= 24) B Cortisol Z2F and s-IgA {EEE S )L —F (n = 24)

X 4. (A) 2B DBHED cortisol IBfE (FfR) L 4HBowAIGE s a7 ) v ABE (B)
P e ¢TI R
B) 777 AN X ZERBIEFIKELS VT v 72 ZADFEAROPIYE (%) DHIB

s-IgA : ik SRIE 7 e 7 ) v A * P<0.050, ** P<0.010

6. EWRAA A< —H—T v 774N eNRE R

WREBMEICET 28 %, § A dA~—H—7 0774 VORI THIELL 72, WER cortisol 7
277 AN, sdgh Ta 774N, BXW 220 L Fe—h—%kflafbezTa 7 s A0
WEFNRIZEWLTYH, WNREFEBHEOLEICIIHEAEERTRD b kd o7,

IvV. #%&

R ClE, HEBOYHEZ@EL R AN~ —h—Tr 7 7 AL e F#EMDOEHEET & o
B 2 Wit L 7z, MR cortisol 1%, 97 DftAllEICE S 2200073 — L FREICEH#HL,
s-IgA 1%, JE5 OFERRENE £ 72 3 t2flimicE s 2 4 2oh73) - HERICBE#ET 52 &
DRI NIz, X HIT, cortisol QEDHE) & s-IgA 4O ZHAGbE S L, HlioN
A F = —h — TR I N D o 7B IkE (BRI & oFERBE R X iz,
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@W@xbuxyx%A@ﬁ@@%t%‘*%6<&(mmmmzmywwmm&wmm%
2012), % RITHI 72 & Rl 0% 57 (Smith-Miller et al., 2014) % CHERYICFFEAH 3 5 72 ® 1T 1,
cortisol, s-IgA, BIX UL INLDANA F~v—h—DOHHABENRIEEL &5 ﬁﬁb’l‘i#%/{ b7z,

LI, HiEMOWE S OB, BRI E 72 DB X > TR 7% % (Bazazan et al., 2019;
Pasupathy & Baker, 2012). L 72235 C, ARFFEORRIL, 57V A 7 ITRMICHHLT % 7201
MY cortisol & s-IgA Z 3 2 BB ZRKL T 2HDTH 5.

H#hc BT 3 cortisol IZDWT, {KEE 7V — 7 Clitt S EIE OS5 E 2 E D - 7=, JefThf
FECI, FRICHITICHEIE L 22 MER cortisol 28, 5 DR, 18MIEY, HEEOR P L LEET 2
e E N TCE Y (Bani-Issa etal., 2020; Geoffroy et al., 2013; Harris et al., 2000; Nater et al., 2008;
Roberts et al., 2004; Yang et al., 2001), AWFFEOFERIT NS & —3F 5. Cortisol iX, T AL F—
g, @, ]kl TERICET 29 KPHoEE 2 #9572 (Adam et al., 2017;
Sapolsky et al., 2000), cortisol (KM 7' v — 71T B3 2 Hthifilx, J718)1C 35\ TRBE 2 BREE 2 F I
TERVAREELRHERING, 2o bbb, cortisol (KIEE 7V —TICET 2 HE#EME XY
g S OB IC X, —EOAEML D 5.

sIgA D7 U7 7 ANMCEWT, EBE SV —FCIHEEE L — 7 X0 RS E R E D o 7.
ZD2DODTN—TDENIL, sIgA DREAICE SV CHERINZDDTH o7z, sIgARE L
B ORE 2 ZE T 5 LT, BITHECECTRERZERARE I N T WD, BT
%% (Fujimal et al., 2012; Yang, 2002) Ti%, MER s-IgA R FFEEHER ML 2 & ADMHBERH -
EEINT WS, —J7C, MBPIWIE T, FFEc X2 X P L RAEREWIZE, s-IgA RE
FEECAEENT 5 & AR XN TWw % (Henningsen et al., 1992; Lee et al., 2010). AHFFED#EF
FEBFEOHR L —EL TE Y, s-lgA LIV OB, ARIEREENEIC X 2 Thl-Th2 €
TNTT P irEDOREERREDEIC X o THIHTE 2L E 2 b5 (Leeetal, 2010).

B ORI T OB IIRATH I DL T, ZOEMRMETEIE LI TR
v, EHOREIFBN DD TH S0, ZoFHHIC T FICHEMESH LN TE L, L
L, AbPLRACEITBRA RAEBEN IS5 2R SR ZFE T 2 L, BEMOEMERE
71, oMo FHiZE Y Ahvs 2 LT, XU Ik LCEE@Z?’C“? % A[REMEDS® 5 (Aaronson etal.,
1999). L7ed3o T, FBi#lio@MEs %+ c g4 2 2oicid, HilAEME & FBlINEE
O 2 Rl T B DML HECH 5. AWFIEIE, MER cortisol & s-IgA 23 FERM D& LI 57 I1C
%@?5»4ﬁ7~ﬁ—&t0ﬁéut%m%bt.$%®%Eukmf 3, BT IR
L, HEY 27 2@ 58— 79 bae (Ozkan etal., 2022; Waddill-Goad, 2019) & @ B A3}
LRI s LT, FiEMH EOMER AN A~ - —OFGHEICET 2 B %I GFOoN 5 T
HboH. Toic, BUKIT & MR cortisol I XU s—IgA CoREMEICET A T v AR ERF X
, %{E'J*ﬁ}#%’ilj‘ﬁ v A TEEER T 720010k, VL ONREZED-H 7 515
BRETH B,

AWFFRITIZ N ODDRAEDH 5. 1 DHIBIMNIZLMETH 5. AWRIE, HAROREHS D
H—ofEktcEii X, 20-30 ROLEEHEMICRE L, NREED R D Rd o7 AT,
HEsR e LT, BIESEUL 2RO MBENZREL T, LisdoT, SEOHMRE
DI 2175 B#MCRA O D TH 200, H2VIdfbOEFICHEMATE 2585 2
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EEHS 2 TldZwv, 2 DHIC, REERIS A vy MR, FRTOBIE IO IZFERL 50 -
7o. L7edoT, BRMECHVOHELRLHEOTRIZEL Tk, RECET M5
GtEoMEIC I EERLETH L. 3 DHIC, HEREX AT TH 2727291, oxytocin IRME %
HIE CTE e o 72BE DL D> o T2, PR T7F FO—FTH % oxytocin 1F, A LA+ L RA%HE
W3 2 EAPHER I T W5, RIFFEDHTTIE, oxytocin ICBH3 % 7 v — 71k % CFSI
FxEoEICE, PRECHMELZD bz (K2). MEK oxytocin & B iEhl O1& MR 57 & OB
EMEET 5 7201201F, X0 %03y I A XL MEERIRG 2 BB L - HELRLETH 5.
BREIC, MEEANA A~ —h —OREIGEE L LIS LG NNER (7 r 24 75E), Bk
o HTH O G785, MEIRRDL, SFERROFELEZERT 2 L3 TE hd ol

V. &

AR DOHED B, 1) EE O %8 L 72K cortisol & s-IgA © 7’17 7 4 Vi, FHiERiD
T PEE ST & BT 2 Al RetED B 5 T &, 2) BRIIE ST & & O el AR 2 57 B &2 17 5 7= 1T,
cortisol & s-IgA Z Rl Z ICHIE T 27210 T, HAGDLETHET 2 2 LBEMTH 5 Z & AR
XNz,
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BIE
RN B ER I B 5 HAFEAR Occupational Fatigue Exhaustion Recovery Scale
DISHEM: & 24 DEREL
Psychometric properties of the Japanese version of the Occupational Fatigue

Exhaustion Recovery Scale among shift-work nurses

. &8

AT 5 1%, 24 IS - CHRF ICEEL IR T 2 20 ICARAI R 2 EHEETH 5. L
L, ZoEBEIL, FEICBES 2 WA ORI L 7% 2 AlRetER H 5. FiTHIFE T,
SAHES X, HECHEEREBF T, FEROETE2EHD L LBPorcINTRS

(Ferrietal.,,2016). &k DT OWBII LB > THRA b D TH Y, Fiffl 7+ —< v R
DT (Barker & Nussbaum, 2011), [E#EF# (Abdulah et al., 2019) LHEFHKY X7 (Smith et
al., 2006) DHANCBLES 5. HHEMO L% ESIEOMER I, RRBIEHEER OIS %
w/NRICHI X 2 7- 0 OEY) R EHEBLETH 5.

ZDho, HEGHCE W UEF 2 HERCE=2) v CEIREPEETH L. HEHo
WGk, AR LABMEE ST IC I 1% (Smith-Miller et al., 2014). AT 1X, & 5 HE oD
BHOOICZANF BB L R L THNZHEI TH B, e LT, EHEITIFLD
A TG IRETH Y, BREZZELIERY VA2 035 5. BWE I, HBFEics
WCHRER 72 BAE P IERR R A TE & 5] 2 IR 2 RBETH b (Winwood, Lushington, et
al., 2006), ARERICH L CX 0 RA B E 2 IS, BRI SR S REHTIC b @i C
HY, ZRAEHEEB T RIE OB (12 FEEIH R L) ICEEFT 2720, SEO MYy
24U % (Barker & Nussbaum, 2011). —fMIC, 257 13N RIKEIC X - TEM X
5% DD (Chen et al, 2014), ZARHEH CIIIRECAHBIANL L 7 P A7 Y2 - icdoT, ¥
B oRERE2 5225 (74 v 279 %2—v) (Floetal,2014). T ® X5 ZeFkitic X - ¢,
BEAR OB 13K T L (Dahlgren et al., 2016), #5726 ORI ER DS, Z OFGE, LKNRGIEH
FiE, mEORMEI ICmAT, TS oEET 5 L AREICR Y, BURT I
a2V 27 0EE %5 (Fangetal, 2013). HTH 74 v 270 x—vik, FEHEERAEEZ D20
L, HE BE, BILUOMEXXECEELYE 2L ) A7 %E®D 5 (Vedaa et al., 2019). L7228
2T, IThODEERXR/NNRICT 27201213, KHTOEEDIMEEZFIICHR T2 2 &2
i, HHAICBEE S 2 2T, @MY, REOE=2) v/ RLETH 5.

INE TOMETIE, BEMONEIT % i3 % 72 %1, Multidimensional Fatigue Inventory
(Smets et al., 1995), Chalder Fatigue Scale (Chalder et al., 1993), Fatigue Assessment Scale
(Michielsen et al., 2003), HEMEL 5 (AfRD, 2008) PLEMAPLITIKEGEA v 7 v 7 2 (B,

1991) 2HWVWLNTE 2, BHEOHIEICH W TIE, Need for Recovery Scale (van Veldhoven, 2003)
% Recovery Experience Questionnaire (Sonnentag & Fritz, 2007) WL T& 7/, Lo L, Zh
b DR, ST, 18RS, BEO T2 HET 2720 ICHEINZDDTH 5.
I xflatbeE s, HEHEBHEMT 272010, HANCAHOKZ WEMEICRS, Z
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D7, 3ODRTFZFRFHCHIECTE 2R REPLETH 5.

Winwood et al. (2005) (&, 2AMHE57, BT, BEHEIEE%HE S % Occupational Fatigue
Exhaustion Recovery scale (OFER) ZBA¥ L 7z, XETHRIZ 2006 FichAF T\ % (Winwood,
Lushington, et al., 2006). HfEE Cic, v v (Clinton & Tchaparian, 2017), EH (Fang et al.,
2018), #[E (Min et al, 2019) D&M T, BHERIK OFER 23(ERL X v, (SHAMEC 2 S 15 R
AEINTEZ, LALAads, HAGEROFER (OFER-)) IFRFE I Cwav. HATIEAA
EEs o SR E S REFIEL Th 0, £ OFE#EM 16 REEHICEEL Tw5. Zhidigst
EcRplomnw2eThs. £z, 21.0%DHEEMS, 1 »y HORMICZ A vy 7Y 2 —v&ffEsh
TEBIF IR L T2 EELHE TN T2 (HAE#E S, 2020). HlOFHETIE, 41.5%
DF N DS 8 IRl A OB (ICHL BN A v & — NV BB L Tz (HARBERE @A ES
2, 2020). L72h3oT, HADLMNEIENEE DI T 2 BN 2720 DRREZHIRT 5720
, OFER-J ZFA% 3 2 2 L B32HTH 5.

o

1. BEEK
AW TlE OFER-J ZFAFE L, JREEICEH W TG EIS It S 3+ 2 HARAN D E#filis X OB
fifi % W RIC, ZOEHEMEE U EEREET 22 L 2 HWE L7-.

2. R
OFER-J (314 N —E M, 7 2 MEEN:, XX 3 K77 uviEsnd L IE L 7.
OFER O % AR, LT %#HEIET % (Winwood et al., 2005; Winwood, Lushington, et al., 2006).
® 18:JE57 (Chronic fatigue, CF) : f&#ifY), Hki), BENER W5 o2 &) AL
FEIR % b 72 5 $IREE,
® ZENEST (Acute Fatigue, AF) @ LARTOIEB)OEEN 2GR L LT, HEDES (H HER
L7-RBGEEI 2 &) ICEFHETE RV, TR L 2 RviREE
o HFSMIEE (Intershift Recovery, IR) : R DENFHERHIG  CTIc BT 2 2T 2 b oEIEOR
B, 23RS R L7 LRI N B RRE.
WSRO &2 4 1 % MRIES % 72012, HAGEM Multidimensional Fatigue Inventory (MFI-J) (E#
©,2005), Short Form Health Survey (SF36-J) (Fukuhara et al., 1998), HEHRDE O REE (Pittsburg
Sleep Quality Index : PSQI-J) (LH:5, 1998) ZH\>72. CF OREEEESZ L% % 53~ % L <3,
B 7% RICHIE S 8 2 % MFI 5 X 8 SF-36 OLORERERTH I L EZ LN
(Winwood et al., 2005; Winwood, Lushington, et al., 2006). [FIE;IC, SF36-JICE& TN TG %Z D
fho TR REDS, AF KWHHATH S, IR ICBELTIX, ZDRa 7L PSQL DZu— L RaT
DB T % (Fangetal., 2018; Minetal., 2019). % Z T, WS ZYMIco>0wTo
IREGIZLAT DY & L7z,
® CF A2 7(I MFIJ #8227 LIEOMHEIZ S v, SF36-] (Loff) a7 & anffizr
ER
® AF{SRiE, SF36-JDLATOMIRE (&7, HEAEEEE [BE] BEAEEE D],
BLU, kKR A OMHBE%E RO,
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@ [RAITIIPSQIIDZ B — A 2aT EBOHERH 5.

TATOMBIEHRELL . (HBEFREL > 0.30) (Cohen, 1988) TH 2 LRE L. T Hic, Sk
fTift%E (Barker & Nussbaum, 2011; Fang et al., 2008; Winwood, Winefield, et al., 2006) 123D %,
OFER-J Dl 2 4t 1%, WREDEMECIT BRI Z IS 2 2 & TREEL 7.

II. &

1. HAFE[R OFER D BiF

OFER-] DRHFICH 72 1, FHETicJ7#E#H (Winwood, Lushington, et al., 2006) DK Z 1572, 44
DEEFHIEICL Y, OFER OFHEEHZ HAGEICHERL 2. 4 HotseE0 > b, 1 NIIGE#E
Bt rra T EEREOPETH -2, Zofhid, Ht (REY) 263 2@ Ht (B
) EET MBI LB TH 572, T NENOMIEHE IZFIL L T OFER OFIER 21T\, &4
DR Z I L 23 5 HE DXL HNED, Bi#liC L > GHUITHETZ 2 0 & v ) Bl
2O L7z, 4 ZOWREARIEISGEL 2HEE T, BERD OFER-] & L7z, RiT, HFEICH
L 7= 8ERE X, EERR OFER-] O#EHERIT v, R LRSS ZF =y 7 Lk, 2D
OFER-] % JFEHITE Y, RKMAEE LS L THRVIELERNFASE2EZRZL 2. £EHD
W, BRRERD D 3 5 A\OBHEMEEIC L > CTatah, 202U R THERI N,

2. METFA v - NRE

AF7Ecld A Bl NE R 2R L, JHE 2021 F 1 A5 3 Hich»CEMmELZ, H
Ko 3 HHICE T 5 6 Mtk R e L, Zodo 55 FBICEB T 2 Hi&his X 0BhEN
LIS A ReE L7z, 7 A MEHWEEZMEET 572012, 1HEFEONREFICE W TF 2 EOHE
UL 72, 2[H D OFER-J D EIZ I, 1 HHOEARD S 1 » Aff#E L 2R RIcEMmL 7z, 2 [
DB DM % HE T BI1CHT->Tlk, OFER (X 2, 3 7 HETDHET & BIEOIREZHE T IR
fECcdH % 2 & (Winwood, Lushington, et al., 2006), F 72X REDLIEDOHELERK L /2. 2 2D
i, BFZicEH )Y TonAZESL D ZACTHIE S 27z,

WHRF I, BFICHLCHEET 72T T2 FEHOEGER & BERTH Y, ABHHIC
BLCRREIEFICERET 28 L Lz, AL, (1) BEEHRE, ) 5k, W&, Fiir
A, (3) BB 1SRN, (4) KRR & U7z, WEER 2 S 1E 2 WREE S 5 72 ® O HERERI 15347 1
B BRELR Y TY A4 XL, 0=0.05 #EHJ)=0.80, root-mean-square error of approximation
=0.040, HHE =871CEI T 910 % L5 X 1172 (Hancock & Freeman, 2001). A& %% 80%
CHGEL, RIET— 2 2ERE L CRAEN R ERMFEORAREUT 125088 & L 7z,

AWFEIE, EEDPTET 2 RAOMBREERZBROKE OKRES 12049) L dic, ~nv
CYXREFICE TEML 7.

3. T RINE
WREF T 2 EMEORAR X2 NZ NDNER O EHEE KL 2. B0 RIEGHT & K
HIFFICIRE LR o 72, RREFZREEOEMZIZHFE I ANTER L, FHBckEsh
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TeRy 7 IR L 7. RIEWIRNIERCA 22 5 208 & L 7.

1)  Occupational Fatigue Exhaustion Recovery scale

Az OFER-J Z 7. TOREF 1STHHE CHK I, CF, AF, IRIZiFZhZn SHED
GINd, TRCOHEBEF TBMBOY v - FPRE (0: o728 bhwve6: LTHZH
B5) thy, HHO9, 10, 11, 13, 15 IHEIHHCTH 5. FIERERD b & T RE TS
& (HiPH, 0-100) 1, UToERICX>TEHLE:

(BT DHEHGSE O AT +30x 100

AF & CF IZ2WTid, BB E muIg & atiEss, B 2558 <, IR 3382w

FREERRIFCH S LI N5,

2)  Multidimensional Fatigue Inventory

HARANF@E 20 Ric, Btk Z2Y%AMEES LT MFLT 2R L 72 (EA S, 2005).
MFIJ (3, SO0 M REZRD, 20HE CHRI N2, KR cliHE o&FHSA (i, 20-
100) ZAHTICERHL, ZOfFRAEWIZE X DVMWIESAH S L 2 EKT 5. Kifsticks T
% Cronbach's o fR%((% 0.88 TH o 7=.

3)  Pittsburgh Sleep Quality Index

FEW R BEROE 1L, PSQI-TZHWTHIE L 72 (15, 1998). AifFFETIE, HRE A HIEH
D 18HHD A ZH W72, PSQI-J X 7 20 MR (TR RERSOHPA=0-3) TN, <
N DK ERMHDOAEFTH S Global PSQI-T 1555 (PSQI-G, #ilH : 0-21) % HTICH 7.
PSQI-G 23\ g &, HEIROE MKW &R & 5. KRifFJEIc s % Cronbach's a %I 0.67 T
HoT.

4)  Short-Form Health Survey 36
SF36-J 12 36 EH 25722 Y, HEAE O EFOE (QOL) % 8 20 P RE CHIE T 2
(Fukuhara et al., 1998). AWFFETIZLLT D 5 oD FARE (HEAEEE [HK], HEAEER
D], 3607, th&AInEERE, L@ AR L. S TMREOREIE 025 100 £ T
DHEIFTH D, HEMEVIZE Z ORENENC & E2RT, FHEBORSOE BT, web HiER
M7e 770z HL, BEREFEESGAZERBICERL ZGAZEAL 2. Rif% i,
Cronbach's o f%%1% 0.77-0.93 TH - 7=.

5)  NRERM L @RS
MR L, M, Hin, B, BERSRER, P, X OFKENREHORIE 2 KIEL 2.
FIEIRULIE, SRR, EhEsRE], RERE (RTH) ZEFE L 7.

4. KEEHET
7 — Zf#EKT1E, IMP Pro Software ver. 15.0 (SAS) ZH\WCTHEML 7. HEAKHEIL 5%ICEHTE L
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7o, RCIBEERCIE, BRI L Tl PIgME BEHERE, SD), A7 ) AAERBIIER (OF
—kvF—%, %) AWV

W —E %2 REES 5 72812, Cronbach's a fR% % HLH L 7. Cronbach's a fR£12% 0.70 % 2 T
WAGA I, TN —E 23D B LWL 72 (Terwee et al., 2007). OFER-J D& TIic kB
2 KHRE L RENRE, BoME R (05D SRR (100 57) IS4 T 2 &2 NZ N 15%
R D T & R HMEICHEGR L 7.

& Z S EIT CFA ICEED W CHRGEEL 7. JHH ORI TFAMEDO v P4 713 > 030 & L7

(Watson & Thompson, 2006). &7 VG DOFHHIC B W T, R EIZY v TAF A IBKE WY
HICIXFICHERE L 25 7-% (Hooper et al.,, 2008), AR TN E2BEEERHELE L CHALZ
pote. ZORDY, TREATEBOBEAERELZHWCET L OMEAE 27l L 7

(Hooper et al., 2008; McDonald & Ho, 2002) : Goodness of Fit index (GFI>0.90), Normed Fit index

(NFI > 0.90), Comparative Fit index (CFI > 0.90), Tuker-Lewis index (TLI > 0.90), RMSEA (<
0.080), Standardized root mean square residual (SRMR < 0.080) (Hooper etal., 2008; McDonald & Ho,
2002). CFA ICBWT, RIFRETNVEAZR I 5o 2gaiclt, RRNET58 (EFA) %
Ehig L7z, XV IEMICHNFEEZRET S 7-9I1C, Parallel 78F (Hom, 1965) & Velicer @
minimum average partial (MAP) test (Veliceretal.,2000) %17 - 7. K& % RT3 272012,
BAEER TS0 (PCA) Z1T\v», KFHhH < Quartimin [0]Hi5 % F v 72,

OFER-J D&M &2 Yt # MEE$ % 72912, OFER-J & MFIJ D& 555, PSQI-G, SF-36 @
35D HBERE % Spearman DMANIAHBE AT (V A 74 X3K) ik W HEB LA, 72, —Jtid
BT (ANOVA) Z VT, WRERES X O REERIC 5> T OFER-J DR F13 51
IS L 72, ZEERICIE, Tukey's honestly significant difference test % F\> 7z,

7 A MEEMEEZWEES 2 7201C, OFER-J OKRETFICHEWT, 2 HREARMEE T VICED
WCHRNAHBIRE. (ICC) 2B L 72 (Terwee et al., 2007). ICC > 0.70 TH L, +o%HET A
MM D 2 LRI L 72, HIE OfFHERZE (SEM) 1, 2 [ HIER 08Uy & EE oo
TR LTI L2, /a2 L (Smallest detectable change, SDC) (%, SEM % f\»TLA
ToXTHHLZ

SDC = 1.96 x V2 x SEM  (Terwee et al., 2007)

Im. #%R

9424 (B#IEEHE793%) DOEIET — X ZafmcEHA L2 (K1), 2HHOFEDEE X 351
LZoflbn, 205 b 334 [ ORAMBIEESITICH W2, WNREDOFER (SD) X 33.8
(9.7) KTHY, 873%HKIET, 72.7%7% 20 fR & 30 fUTH o 7. EFAEHICBEIL Cit, 25
Rl (52.8%) 283 ARl (472%) LY %o/ (1),
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B
n=1,188

@Y% n = 986
([E]UXER : 83.0%)

n=974

l'""""""""""i
N BA BB !
' n=12 i
e e e e e e e e e e e 1

n=969

|
1 BRS% ENTSERHIANAA
: n=5

o - ——————— = = = = = = = =

n=953

n=16

| B4 OFER-JICRIESHY

AHEZ n=942
(BREER 1 79.3%)

1.

' n=11

BRZE R - HilE L EHEEOREROFHN
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#F1. NREFH L HERN (n=942)

EE (%)
F (n=938)
20-29 426 (45.4)
30-39 256 (27.3)
40-49 168 (17.9)
50-59 83 (8.9)
> 60 5 (0.5)
el
7 822 (87.3)
Bk 120 (12.7)
ek et
IEF R 884 (93.8)
BhPERT 58 (6.2)
2PE (n=937)
e (5 4ERMD) 26 (2.8)
ARk i 504 (53.8)
FEHA KA 50 (5.3)
K 326 (34.8)
KB 31 (3.3)
ISR DL (n=941)
[y 279 (29.6)
KRG il B /BE0S) 662 (70.4)
KL FROFHE (n=933)
w3 84 (9.0)
VR 849 (91.0)
FKIENDNHEEEOFE (n=932)
b5 25 (2.7)
AN 907 (97.3)
IR i D FEEH
KRBT 425 (45.1)
NIRRT 191 (20.3)
— I e 326 (34.6)
TP
WEL - 48L - R AREIR 597 (63.4)
T 53 (5.6)
FER} 58 (6.2)
NATT A 137 (14.5)
w7 13 (1.4)
Z Dfh 84 (8.9)
S AR
8 IRl % (3 il 445 (472)
12 Rl 8 (2 22 ARl 245 (26.0)
16 REfE %) (2 2RI 252 (26.8)
wE e (AT A, 3 23R (n=432)
1-2 25 (5.8)
3-5 277 (64.1)
6-8 127 (29.4)
>9 3 (0.7)
wEmE \iA, 2 2R (n=491)
1-2 30 (6.1)
3-4 176 (35.9)
> 5 285 (58.0)
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1. AW—EMEs X UOEKH - KR
OFER-J] D %[N 1D Cronbach’s o f2%1%, CF=0.75, AF=0.85, IR=084 THo7-. &ETDON
TFIZOWTKIFEB X VOEREIZZD bl d o 7=,

2. =Lk
1) BENZYE

3WTFETAMCRT 2T — 2 DBEAEIXEK L, SRMR (= 0.067) %#Fr%, GFI=0.866, NFI =
0.846, CFI = 0.855, TLI=0.825, RMSEA = 0.115 (95%f5#HX[H [CI] : 0.109-0.121) &, & D
AERED K27 S hh oz, IXTCOHAOKRTAMEX 030 AETH o7, Lo
<, THHBHIBE I, EFADBIELXEML 2. CFA DBEHFEICHK o L, K2iiRTX)
BARAESHEBMT 22T, ETLVOBMEGENYET S LRSI Nz AT 12 HofRE
HoOoESEME N, T—2F3WTETAVICHFRRERHEHCHAT 2 2 LA RS Rz,

L2L, WNBoEELRSHAE S ol b 2T 2, FHllhT —20MEZHO 21T 5
7-®1C EFA %175 72, Parallel 77#7 Tl 6 [KF, MAP 7 X F Tk 2 ¥ 2 vz, Z of5E
LY ICREDEFHENEZ#ZE L, PCA (Quartimin [[H5) %#fTvy, 2-4 ATZ2MitH L7z (£2).

Intershift
Recovery

Acute
Fatigue

83378317 881 526 ~.495 7987.622° 756 .608 787

’_{ PR BN
AF1] [ar2] [aF3] [aF4]

Model fit indices:

Goodness-of-fit index = 0.940

Normed fit index = 0.932

Comparative fit index = 0.940

Tucker-Lewis index = 0.916

Root-mean-square error of approximation = 0.079 (95% CI: 0.073-0.086)
Standardized root-mean-square residual = 0.046

X 2. HZAEEK Occupational Fatigue Exhaustion Recovery scale DFEFAHIE T DFER (n=942)
X D EUE - EEAE L HE E fiE
AF : 297, CF By, IR : BiHEIE, CI: EEXH

-94 -



#£2. 24RFEFTNMICIEBIT B OFER-J DFEBORTFAME

P 2 JF 3IRT 4 /¥
®KF1 HEF2 ®H¥1 KW¥2 RKTF3 H¥F1 KEF2 ©HF3 HEHF4

OFER-AF1 0.79 0.77 0.73

OFER-AF2 0.69 0.71 -0.31 0.60

OFER-AF3 0.73 0.75 0.33 0.63

OFER-AF4 -0.50 0.71 0.66

OFER-AF5 -0.80 -0.49 0.65 0.77

OFER-CF1 -0.45 0.40 0.49 -0.58 0.31 0.60

OFER-CF2 0.59 0.51 0.52

OFER-CF3 -0.41 0.33 -0.52 0.60

OFER-CF4 -0.31 0.45 0.50 -0.34 0.30 -0.34

OFER-CF5 0.53 0.52 0.35

OFER-IR1 0.55 -0.41 0.58 0.76

OFER-IR2 0.65 0.52 -0.34 0.35

OFER-IR3 0.38 -0.43 -0.51 0.42 0.85

OFER-IR4 0.80 0.58 -0.41 -0.35 -0.35

OFER-IR5 0.64 -0.36 0.73 0.37 -0.47
FHEAE (%) 57.2 63.3 68.9

0.30 A1ty D [K 7 & faf B 13 FEFRIR.

AF : AW 97, CF : 1815 Y7, IR @ BhismEmE
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2T, BRI To IREE (HTARE = 030) A&E4, Zoftid AF 0 218
H (AF4 - AF5) & CF ® 3JHH (CFl, CF3, CF4) 28&Eh T/ H 2 NI AFIEH &
CFHEHZEEN, R3FFE 2T r/unRu—F4 v %KL ZO2[/FICENTE, ¢
RCOMIREOHEEMNREL Tz, 3RFMEEA S L, HI1KRTFIXAFO 3HE (AF1-AF3)
£ IR @ 3MHH (R1, IR3, IR5) bHATWAZD, T_THO CFHEHDOKNTARED 030 282
TkEY, ZORTH CF EHELTWE I ERbhoTz RIS, 52 K713 IR EBEL T»
7z, L2L, ThooRTICi3BEA2 TRRECHEHASE T Tz, & 3 T, AF (AF3-
AF5) & 1R (IR2 - IR4) O FHIREDIHE O AMRE TN Tz,

2)  ERBLEZ A - AR

OFER-] @ THrREE & fthp REE & OFHBATTHIZ K 3 1R, CF & MFI-J &atai & DfEfic iy
IEDOHBE2H Y (r=0.653), SF36—JD.LOfEFE L ORI VE DB S - 72 (r=-0.573).
AF ICDWTIE, SF36-J DFFICHES) (r=-0.650) & OICHRRE D OV E OB A STz,
RELE Y, IR & PSQI-G & DRI iz FEE DA DML H - 72 (1=-0412).

ANOVA DfES, Fin, KiEOEHE (RMEOGE, R ELOGM), I X CHBAKEIC X
5T, OFER-J AT FAREICE > Tz (F4).
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% 3. OFER-J, MFI, PSQI, SF-36 DiHEI{AEK

OFER-AF* OFER-CF* OFER-IR * MFI total®  PSQI-G © SF-36 RP ¢ SF-36 RE ¢ SF-36 SF * SF-36 VT f SF-36 MH |
OFER-AF 1.000
OFER-CF 0.688 *** 1.000
OFER-IR -0.730 *** -0.637 *** 1.000
MFI Total 0.5571 *** 0.653 *** -0.557 *** 1.000
PSQI-G 0.356 *** 0.378 *** -0.412 *** 0.455 #*x* 1.000
SF-36 RP -0.467 *** -0.434 *** 0.391 #*x* -0.499 *** -0.32] *** 1.000
SF-36 RE -0.437 *** -0.477 #** 0.408 *** -0.518 *** -0.381 #**  (.680 *** 1.000
SF-36 SF -0.353 *** -0.349 *** 0.343 #*x* -0.400 *** -0.308 ***  (.458 *** 0.495 **x* 1.000
SF-36 VT -0.650 *** -0.562 #** 0.595 *** -0.725 #** -0.450 #**  (.473 *x* 0.496 *** 0.434 *** 1.000
SF-36 MH -0.460 *** -0.573 *** 0.465 *** -0.598 *** -0.416 ***  (0.455 *** 0.580 *** 0.473 #*x* 0.633 *** 1.000

OFER-AF : Occupational Fatigue Exhaustion Recovery scale-2\ 14 J% 57,

Occupational Fatigue Exhaustion Recovery scale-##5H[El1{1E, MFI Total, Multidimensional Fatigue Inventory-frat 5,
SF-36, Short-Form Health Survey 36, RP : H#4: 7%

ALRAT,

2L

1X&

FHBEREL © Spearman DIERIAHBI T (U R+ 7 4 Xk, **+*P <0.001)
an =942, °1=930,°n =862, 9n =940, °n =939, f'n = 940.

OFER-CF : Occupational Fatigue Exhaustion Recovery scale-1 {4 J% 77, OFER-IR :
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# 4. OFER-JEBHOBEMB X UHEEEERIC X 3 g

OFER-CF OFER-AF OFER-IR

SEigfE (SD) P SE¥#fE (SD)  PfHE SE¥fE (SD)  PfE

GV
20-29 (n = 426) 53.4(19.5) 63.7 (18.2) 36.0 (18.9) -|
30-39 (n = 256) 51.0 (19.5) 63.0 (18.9) 34.7(19.6) |4
40-49 (n = 168) 51.0 (16.6) 0138 a6 (17.4) 0.749 3% (19.2) * % 0.013
> 50 (n = 88) 49.0 (19.4) 62.3 (20.0) 422219 J4
HE AR L
BERE (n = 279) 48.8 (18.6) 62.3 (18.2) 37.9 (19.9)
0.001 0.177 0.163
KA (n = 662) 53.2(19.1) 64.1 (18.5) 35.9(19.3)
Kk R o H K
W5 (n=84 45.7(19.0 61.2(17.8 40.2 (20.8
( ) (15.0) 0.002 (17.8) 0.220 (20.8) 0.069
WZR W (n = 849) 52.4 (18.9) 63.8 (18.4) 36.2 (19.3)
KEEN DR E O f
Yes (n = 25) 57.2 (14.4) 68.0 (18.9) 34.0 (16.9)
No (n=907) 51.6 (19.1) 0-146 34 (18.4) 0217 367 (19.5) 0-500
A
8 IRFFEIT ) * (n = 445) 51.9 (19.4) 63.3 (18.0) 34.7(19.1) .
12 IR fEIR ) b (n = 245) 54.9(182) 5 0003  66.0(18.0) [ 0031 363(194) ¥  0.002
*
16 RFEAE) © (n = 252) 49.0 (18.8) ¥ 61.7 (19.4) ] 40.0 (19.8) J
R EE (3 2R AR A
1-2 (n = 25) 57.2 (18.5) 66.1 (13.3) 36.4 (18.0)
3-5 (n=277) 52.3 (19.4) 0.178  63.7 (19.0) 0.536  34.9(19.7) 0.697
>6 (n=130) 49.8 (19.6) 62.2 (16.9) 33.5(18.2)
R EH(2 2Rl
1-2 (n = 30) 49.2 (21.0) 65.6 (18.7) 36.9 (21.4)
3-4 (n=176) 51.7 (18.9) 0.629  62.5(19.3) 0.454  39.0(19.8) 0.712
>5 (n=285) 52.5 (18.3) 64.6 (18.4) 37.6 (19.3)

OFER-AF : Occupational Fatigue Exhaustion Recovery scale-2 14 J# %7, OFER-CF : Occupational Fatigue
Exhaustion Recovery scale-12£J% %7, OFER-IR : Occupational Fatigue Exhaustion Recovery scale-#75 [0l {8,
SD : PRHEfR 2

a3 A, 02 2K

Pl : —JCHCE B HT (Tukey's honest significant test IC X % % HEILE) *P <0.050; **P < 0.010

3. 5k
D B7 R MMEEE L HIE oSN E

#51CH T, OFER-JORTLIHHDOH T X FMEHEME, SEM, SDC OfiR%ZR3. CF D&,
ICC 2% 0.70 Z i 2 T\ 7=,
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#£ 5. OFER-J DF7 R MM, HEFEEE, B/NARELE
B7 X FHAE 0=334)

£k (n=942) . -
il TA5H SD) A1 2 ICC SEM  SDC
FIfE (SD)  “F¥ME (SD)

OFER-CF 0-100 51.9 (19.0) 504 (19.4)  49.4(19.4) 0.74 5.1 14.0
CF-1 0-6 3.4 (1.6) 3.2(1.6) 3.3(1.6) 0.70 0.9 2.4
CF-2 0-6 2.0 (1.8) 1.7.(1.7) 1.7 (1.6) 0.64 1.0 2.7
CF-3 0-6 3.9(1.7) 3.9(1.7) 3.8 (1.6) 0.69 0.9 2.6
CF-4 0-6 3.3(1.6) 3.3(1.6) 3.2(1.6) 0.62 1.0 2.7
CF-5 0-6 3.0 (1.5) 3.0 (1.5) 2.9 (1.4) 0.60 0.9 2.6
OFER-AF 0-100 63.6 (18.4) 61.8(19.0)  56.0(12.3) 0.62 6.2 17.1
AF-1 0-6 3.5(1.5) 3.3(1.5) 3.2(1.5) 0.65 0.9 2.5
AF-2 0-6 4.3(1.3) 4.2 (1.4) 4.1 (1.3) 0.67 0.8 2.1
AF-3 0-6 3.6 (1.5) 3.5(1.5) 3.4(1.5) 0.63 0.9 2.5
AF-4 0-6 3.6 (1.4) 3.5(1.3) 2.6 (1.3) 0.46 1.8 5.0
AF-5 0-6 4.1 (1.4) 4.1(1.2) 3.4 (1.3) 0.45 1.0 2.8
OFER-IR 0-100 36.5 (19.5) 374(19.5)  42.7(12.3) 0.54 6.8 18.7
IR-1 0-6 2.1(1.6) 2.1(1.5) 2.0 (1.3) 0.40 1.1 3.0
IR-2 0-6 2.2 (1.4) 2.4 (1.4) 3.7(1.5) 0.29 1.9 5.4
IR-3 0-6 2.1 (1.6) 2.3 (1.6) 2.4 (1.6) 0.67 0.9 2.5
IR-4 0-6 2.3(1.5) 2.3(1.4) 2.4 (1.4) 0.57 0.9 2.5
IR-5 0-6 2.2(1.5) 2.2(1.5) 2.3 (1.4) 0.59 0.9 2.6

OFER-AF : Occupational Fatigue Exhaustion Recovery scale-2 4% 77, OFER-CF : Occupational Fatigue
Exhaustion Recovery scale-12 £ %7, OFER-IR : Occupational Fatigue Exhaustion Recovery scale-%)75[# 7]
2, SD : IF¥EfRAE, ICC : MRAMHBIRE, SEM : JIE DFEHERSE, SDC : v/ AlZ L.
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Iv. #8&

HATI, RIAHIESHEBEERDOSL < I1X20-30RTH by, W IFrLMTH2 (HAE#EHS,
2020). ARiffFeoRREDBIEIZ ML DE]EL B L T/, L2 -T, WERFIF, HA
B B ARSI E #EE L UL 2R o ENTH B L EZ N,

JRRR O REREK (3 IK¥) 1< OFER-] OB iZ+HaTho7z. o lhrb, &
HPCEENZHEAIITIRTHETHY, TNZIAF, CF, ROFMEZ HL TXML Tz
EFEzZbb, LA - 7T, OFER-] FJEMR L FED 7k CRmt T2 2 L 28 CT& % (Streiner &
Norman, 2008).

EIEZ A 72 CFA Tl, ETFAVDOMEAEIZETOIBECHELZ L7228, N oEHEL
HEEAE IZSEITIZE LV D K& 2> 7= (Fang et al., 2018; Min et al., 2019; Winwood, Lushington, et al.,
2006). EFA (£Tf#) <TliE, AF & CF OHHMNRET 2R FE SN, ZOfHRIL AF &
CF OEEM I HAROZNRFEBEERIC O CTHICMW I LR LT3 DLEEZLNT.
ZOfERICE, W o20HHABEZ NS, T3, JHEM (Winwood, Lushington, et al., 2006)
HIEFERR (Fang et al., 2018) & 740, KON RE 3B BSKE %14 5 L RHEF IR L
Tz, E7z, #EM (Minetal,2019) & EXEEIIC, WRE O LU, L3 RFFREIE % &8 2
RRANCHEE L Tz, X5, HROFEIUL A S EE 7 [#5756 "Karoshi"] (Takahashi,
2019) WS HEER KIS 2 X 5, HARDOIEEIZD &b L@IHmIcd 5 2 L oEg s n
%. HARORRGIEBHEEM L, EREREOH T 10 A\ EDEREEXZ IS, BET T 21T
5. TOXI LB RICE O L, HAROREIEBE#EMRIZ, X0 KRE i@k
FILLoT, MEONENEL LB AF & CF BFFEL TV AEEN A H Y, 2o 220D
W oWiER X ZREIC LTzt Ezbhl. 5%, XV HBEaHEOD R WHEEE R
352 LT, AF & CF ZAREICIXREI L - AT HEE A TR C & 2 nlREED & 5.

IR DIEH I, EFA CHRITFEZHEL L CHHEARDME N 2 e B2 H 0, 3 HT#H
TliZ7wru—FiEdbsb00, SHHORFARMEIZ T THo/. L oT, H 2 KTIE
IREBIEL CTWizZ &b orz.

CFA DFEH, AF4 & AF5 OMICIZALN A D Y, 2 OEEIZFEMR (Winwood, Lushington,
et al., 2006) HIEZE (Fang et al., 2018) & —EL Twiz. MA T, ThoHDIEH L IR DIEH
L ofICE, BROBELGRERET 2HERD 7. AF4 (Kl kANEBIT 20D
INF =P, WObL TADHL]) & AF5 ([HFELIKD 75 & IR PIE#21TS o0
ANF=D, WO IAK-STWE]) 1KiE, HFEUNOGHICE T2 EBI L GE2ERT 7L
—AVEENTWE, FEPKA L ORI EICiEEH T 5 2 &1L, EIT~DULLRIE
RIS TH 5 2 ERHARR ETHE I N T3 (Kubo et al., 2013; Winwood, Winefield, et al.,
2006). Utoz b, HAABEERICHEVWTIE, IROEHL AF4 & AFS ABEEL Tz & #
Zbhiz., X bic, EFA G KFM) DGR, AF4 & AFS5 iiftho AF OIHH LR CLRTICIZEE
NV ERHL 2T o7z, LA L, RFFEICE W TE, WNREFORN-CERK 4 L icBT 2
B4 ifilifnid 2729, 2 DOHHZ AF 225N REMICOWTIL, BINOKESLETH
%,
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LExF 2L, HRORMNHEHEEERICEVWTIE, 3WF (FFIC CF & AF) OBE: A
W Z EARBE N, L7zt o T, BRARERD O &K T % IHHE I X B3 2 R (3B E A v
BORQETH L, $7-, AFO2HHM MU AFHHZEGEOR T2 OB L7223, ZhboHE%
RN T 20085 2013, RECFEEXEZERL 22, BMKRIHCESWTREINIRETH S,
Xoi, WFOMoRE, HEoHEHICEWZuRu—F 4 v 73 RAbbNE=Z b, T
MREOASL LD ICHESRZHEHT 2 bARATAL LEZ LN,

MERE R 2 4 IC D W Tid, OFER-] &ftho RE L ofE I, KEE Y TH o7z, b DfE
X, OFER-] O T RERZNZN CF, AF, R % IETC& 52 &ERL T3, ¥z,
OFER-J WK 22D HEABEA /R L, D512 OFER-J DFAIRZ Y% 5 5.
3, NRFBMECTHEIRD & OB EIX, BT L —ZL T\w/z (Fang et al., 2008; Winwood,
Winefield, etal., 2006). %7z, 30D FMIREOFRIE, LNRHEHOHBAHIC X o CTHREICHE
o Tz, 16 FEEIRE) 2 RfRHHD o AF fFa0E, 12 R ® (2 2D X Y HEICKD -
7-. BATIE, 16 KEEEHOHA, 2 KEU EORKIRSHEZE W TE Y (HAFE#HS, 2020,
ZD X5 HRADESIEFIGEE L -V H 5. 72, 16 KRS 2R 1%
LEoMRHEZERY T v v R h 2 (HAF#ES, 2020) 720, ZOEBFICHERET S
EH#BIIIR A a7 3mbE <, CFRaT7PHEREICEDr 272 EZ LT,

M7 A MEECE LT, CFOAICC220.70 22 CTH Y, +oamiitrd 22 &35
2C7x o7z, AF L IRDICCIX 070 FTH Y,  OfEFRIZIE(TIHZE (Fangetal., 2008; Winwood,
Winefield, et al., 2006) DfEHR & —E L T 3. Winwood etal. (2005) IC X % &, AF & IR (%, fI
Hol, T RIETERREOTENC X o TE{L T 2 2N RREEZ KL T3, Lo T,
AF & IR IE, RELZIRETIIRL, T LARMMICEHT2IREEZ KL T3 EEZ 5008
ZUTH5, SDC 1, BIHEINLZAPMERELZBR -HEOZLTH 208 5 % kT 2
BAHETH DL INT D (Terwee et al, 2007). BE S n7=41{t2 SDC # Ll 256, < ofdA
i [TBEOZE] BPELZIEZERT S, B2, 20 AD%E%ZFHE$ 25X, OFER-J
DAaTOZEAEREL, SDCEZSHEL L CHWS Z eI 5.

AIFFEICIZ WL O DRALRDH 5. 1 2HIZ, WREORFXMTH 2. REFOFHIIHAD
JEBEIC B 1 B RMRENS B ER OB L FU L T/, AR E o i cEEE =720,
RO —MACICIIRAR D 5. 5%, LV ERAGERET 2 NR L LML ETHE. %
, fhofigy (N#EE AR &) CE G#EREZNR L LERGEED L ETHSH. 5
IC, OFER-] O —fALFIREM: % M8 5 7= ®1C, N CBERN 7 & th o IR~ o F 14 % #EE L
T RERH 2. 2 DHIC, REZUM, FoUUMZ Y, FOGHEZRE, W< D0 DIEERHE
BRETL T, 3 oHIC, AFEDOT -2 3T _RTCHEHE L > THohAZbDTH L 72
B, HENATACLEELILIANATRAZHRT 2B TEAaro7. 7, M MRS
572D ITIE T XTI R M7 A XETIT 27228, RIS K 2B IRNA 7T RICILC &
mh ot mRIC, RFEAEMINAFFES T, 2874V RBEE (COVID-19) DHifTIZ
fewvCTwiz, LaL, EOXNRED COVID-19 BEZFOTF T 2HH L, 20 &AHERIICED
EI) B E R G2 0% T 5 Z L IXREETH - 7=,

(\9\.,

(@]
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V. fE

HAN DI EN A #ERKICH T, OFER-] Z 02l —EEe By 2 MMl 2 o C
RO IR o T2, ETe, WIS LM L AR Y D RIFCH 72, LarL, 3 2OR
THEPI L2 D LTUAERAT 22 L ICREBELSDLETH 5. NAHIEBEERDIES & [
WA~DOHfRENNOEENE L2 FET 5 &, KiFFEIE, BEROEHEIICT — 2BEHMo T 7
0—FEEATEEODE LB, OFER-] 13, (1) EHemE O HECE=2) v, (2)
I MNRT V2= ) vIOFHECEWTHRTH 3 L E LD, HADKZNEEHE #ER,
EHE, $7-BORVEEICE 5T, ¥ OFER- 13JE5 ) 2 7 8 HICH S+ 2 alREtE & 3.
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B4E
2 A & 3 RAHNICHEF T 2 BERO B Y & [H1E

Chronic fatigue and recovery among nurses working two-shift and three-shift rotations

. &8

BRI T, WIHHBN— v T T N ORI~ O BB IS ) (Bazazan et al,, 2019),
koG X4 ks 2 IFHRICHEEE LT w3 (Rutledgeet al., 2021). Z DFEHRE LT, Fi#
oW1z, MANREEAMAIEZELSE, BFoLREWLZELS. BEBROLRE, bt
NG, BEoRAE, EEY R 7ozl E, BERXCEL2E® S5 (Driscoll et al., 2018,
Needleman et al., 2011). ZE4LE L FEfRIC, HRICBWT S BERBARIZFELTH Y, 2025FEF T
CHRI2T T NDEEBO TR T 5 LHEEI N TwE (EEFEE, 2019%). L7z-T, GiEM
DFFORENICHHL L, FEEFEZSET L 2 L, AMMOEE LKL BE~DT T % ifEfr
TE27DICAARTH 5.

FENCBE T 2RIk, Sk of@Eic TR 5. 2MEITIE, EFERICZ AL F -3
BLIREETH 2. F#EEFIL, RIFHOEHECRIEIC X > THEMIC D BHKICHBRETH
3720, BEOAMET %D 75T (Barker & Nussbaum, 2011). AL, 7ox i34 v 27
AT LEEETE2 2L TINODERICHEIGL £ 5 LT 255, +oaBHER EbTICZ Dk
EDFHET 5 &, PR TRNARIGSEL S5 (McEwen, 1998). 18PER 571, & OABEISKIGD
—2THY, Moo, EFNHOET, HEEOEISITE & BEET 257 TH % (Winwood et al.,
2005). BMHE G OREIL, FES T OECHBERICREZEFHL2ICIATRS

(Rutledge et al., 2021). T D &5, FHEMSAMWE 2 OEBMWEETCERITT 0% e
BREETH Y, FRCHELIINDOBGICE T 2055 RICER T 2 REMERAEL 5.

ARHIEN S 12, @ oiE 24, BEEFZ25 &R T EEAERKTH % (Costa, 2010).
BT A SRR, 24 Rl % 2 FEH & 72 13 3FEEH O BES IC 0 T 2 BB iRdlicitFH L w3, HARTIR
BRI 40 FEfE T H 0, 3R oGE 1L, —MIIC S KEHEIE % 5 BTV, Z ORjoEE)
DIZICTIT 24 KRB MR T LT 5. —J7, 2 20N 12 KA L odEfi#iicd b, &
Bx 12 WERE 72 03 16 Wi, BN o RERE X 48 Rl TH 5 (HAF#E S, 2013). <
D X9 G BRI CE B RBUCBI L <, 978 - KBSt o BRI I I B AN X 2 RER 7
HODH B, ZOBANMEL, SREIEHICHERE T 2 C, HERSE Y ORER Y& — v PRIk
WEE A EORE TEG] 352 ERTE 220% K4 L (Gurubhagavatula et al., 2021), [AI{BIC5
B KIF LIS % (Ungard etal., 2019).

INnECic, BHEBOBEZYT, ROICTIEMEITICO 22 2 BWRITEL CmEI LT
%. Gifkins et al. (2020) 1%, ZACHIZNESICHESE T 2 BEMO EIED, hd ok, B co
REl, lin, SRR, FKETOEENIC X o TRESCEEINS L 2R L T3, Minetal

(2022) ¥, BEMOWEITICEET 2 B OGERNERZH S »icLTns. LarL, %<
DIATHIZETIL, FRRICEHE TG CTH o TH, HFEMHIC L o T2z OMERLKRTH 5 & \»
5L IFFFICERIN T Wi d o7z, Kida&Takemura (2022) &, &#EM O I7 I BIE S 5 %
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KBS RGIC X > CTERAZAEEEZ/RL T3, O TIE, SBFE & ks, 2 %
Riflic BT 2957 OBEER <H v, 3 Mk, BB, WEmE, HE e REorR kM
RSB EN & L CRE S Nz,

L2 L, Eikofffst (Kida & Takemura, 2022) D fErilx, FHRIL LI OBED A TH -
7o, B 2 HBAGNICE T 2 REORE & 2 0B EER 2 HE T 5 2 L iE, KEEMROIEHE
Fa/NRICMAZ 72D ICAARTH L. T oic, REOFMICE T, R, REGS)
FEROIEER EOS% ORI % & 405238 5 (Gifkins et al., 2020, Winwood et al., 2007).

T2 L, BBEEtloECEEELZ BT, GERORIE, X0z nictys B88E7 o
B BEERN IO W TIRAL 2 ICiZ I N TR, 22T, AR TR, BBEHIRNIC R
TS 21T 5 BEM O (B X BN C#BHREZFHEL 2. £/, 3 XfRAHls LK
2 RN 31T 2 A5 7 B R e A8 M 57 1 B 3 2 TR & e L 7.

II. &

1. HETFA v

AWHgeix, HAD 6 bt ol EHE#ER (EE#EMS X OCBEM) »ofloniT —&Iic
HEOoOWCHE L7z, MET — £ 1%, HAGEM Occupational Fatigue Exhaustion Recovery Scale D {5
FEVE & YA WRGES 2 2 & 2 HIVE L 7B K OREWIIZEIc O < (Yamaguchi et al., 2022). A&
WrgE i, 2tk - B CEBHEE, JrERI, MIROE, WRFOFH, EEEOH MK,
KEICBET 27— 2 W=,

2. NHREF

AW DR & 72 2 HE TIE, 55 DABURMIC B W CORRBIEBICEFH L, B ICEEN T
T %47 O FHE O IEEER & BIERT, A5F 1188 NMICE RS ZEAA L 72 (Yamaguchietal., 2022). bR
SRR, (1) B, () SR, MEE, FMECEET 258K Q) HirEEme
L7, BIZBICRIEDD 2D 030 H2 ORI L, A5F807 %0 EER (HIEE =67.9%) &%
ni.

3. T2

AT 2021 1 A2 3 A CEMLA. BRERELAA L0 oTH Y, HEN
BOHHEZRZ CTHIRPCICE IR L 72, BEM~ORARIL, FWRBEOERFIC X > TTbi T,
HREoMEHMIT 28 & L, NfRE R, EEOFR E HGiTcs»w CEMEICRIZE L (I
IR 49 10 99), WIEF A OERBIFIL, FMRRICEKE S 2 BIGE v 7 RICRIE L 72, BRbEo
EHEEL, BEFEASOEMEZ TS ICEEILA L 72,

4. HIxE
1) %% - BiR

Bl - 2EEY, B X OEBMEEIZ, HAGER Occupational Fatigue Exhaustion Recovery Scale
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(OFER-J) (Yamaguchi et al., 2022) % FI\»CHlliE L 7z. OFER-J (¥ 15JTHH T S v (FEK 5
HH), 3_XCoHEHEF 7 BB v - FACTHET 2 L) IcEEEh s, SRTOF
WAL S (HiPH : 0-100) 1, AT OXicESWTHRIHL 7
HFHRFICEENZTHE O RO AT +30 x 100

BERE ST & BRI IC o » T, B ESE VIR EETERE W L ERR L, BEHEE
ICoWTlE, EHEBERAEVIEEREERES W L E2RT. Ay FE 7, 18RS L Al
FEFITOWTIEE 3 WU A, BIIEREEIC O WCTIEE 1 U iEE L. RKffFRicEsIT 3
Cronbach's o f2%1% 0.76-0.85 TH - 7-.

2)  FHEMRAR

BB ARENIONRFIC L 2 RIFICHE SR, ZONEOIEMEXERE ICHZLZMELZ. 56
I, ATH ORIEFER & WEHRIBORIZZMEIEL 2. HATIE, 2 RMRH o BRI 3 2l
DRI DK 2 f5Th b7, 2 R oREEIEIL 2 51 L Tk -7z (Kida & Takemura,
2022).

3 ERoH

A H OEEIRO'E % 3l § 3 7201, HARERY v v — ZHEREMZE 42 v 72 (BFHS, 1998).
COREIZ 19 HH2SRY, HEIROE, AIREEE, MEIRFER, BEIRZR, MEARKEE, IRF O
M, HREERNESED 7 D0ERECTHK I T3, KifFEcld, chooBEHEDLEHEN (H
P :0-21) ZEHELCOWICHERALZ, 2OXa7RAEWIE CHEROE MK & 2 ERT 3.
AHiFFETl, Cronbach's a tREl% 0.70 TH - 7=.

4) RIBEES)

BEDOFEE R ZNRE L2FAE CRFER) B XORTHE (A®S, 2013) OoWEx D &g,
D EE) (F=R, vr—FvrAL) 232 (EFHER), 2) Ler{EFES5 HERER), 3)
WREHIZES T2 X 5iIcLTwad GEEER) OEHICOWT, 2 (3w - wnz) CTRZE 2K
FHL 7=,

5) NREREMLHEBT - £

NREDEIET — 2 & LT, fHFim, WA, Bkt WS QEEERN, BhEdn), 2 (M
I, FE, B, lS), KExE (KREORE, 78 oRE, KENEOKED
DEEZKEL 7. 7, bt PR, < oft) KB 2 M EZIEEL 7.

5. WRatfRbT

7 — 2 PEME BFEHERE [SDD) F 721385 (%) ZHWTER L2 s g o7
REHEUN DEE % LT 5 729 1T, Student D t BRIE, > #RE, Fisher DIEMEMRE 21T -7, %
7o, EVESIARTIC X 2 Mg, BBMETE, s X OEMES OEREHL»2ICT 5200, )
BRSO CHBEZDD > 2 EBETE L BT v 2 To72. $EBUY R T 4 v
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ZEETFAE AT EERMITT P <0100 DEBEHE), hy b A7 O BEOA
M- B, B X O e BB elE o BEE B K 4 G4 L 72,

XV EHWT, OFER-] O ichy A 7% 5, /213 FTRIZ2EE2 7w v b L,
TRDO32DIINV—=TERELL 1 1) RFICETH Y M+ 7K @BEMOEOSE XA
yIEATZEIDBKREN) KV R2), 2) 12 HORFICHENTEA Yy b4 7% EE2 (5
EEOEEIZTREZ) (h)zx2), 3) 2TCoORTFICOVWTHY VA 7% FEZ (@RS
L& TES) (&Y R7), MBEHIcX S, @EEFEE, SR 70—, h) R
IN—=T, BRY R I V=T DIATHED» 27z, 22T, BFuY A7 4 v Z7EGEET LVEHO
T, ThoDZn— BT 3RTF 2R L2, EF L 0BAECET S 2REAEETD
57272% (P<0.001), UTFDEFALICHESWTEHY X (OR) #H#EELZ 1) EFA1:{K)Y
AR ITN—=T vs. F -GV RIITN—=T, 2) FTTA2: K-V RIITN—T vs. FH)RT T
—7. ZOETNATIE, HERL L CHEE BEE Wil &0 7. $5EGIc X o CTBE
PEDIE T 2 BIRIC DT, EhSIARTI & O BAFA % 5F L 72, #EEHEHT (X IMP Pro Software ver.
16.0 (SAS) ZHWTEML, HEAKMER %L L.

6. fRERAIECRE

KFROEMICH =Y, EXELHITET 2 RO MHEERZB RO KR LA UK
5 120-49). TRTONRFICIE, ERMEICRB I NAARPELRAT 2 XEFLZRMLE. 20
MACETTIR, BAEMREINTEY, BRI 2GAICEAMEEZHE2 2 Lidh v g 2K
L 7.

IIL. #5588

FEBARGNC BT 5 807 4 DXNRE DJEMER I EIRIL 7 & 0BT 1 1IR3, M, BEE
DFEHE, FKENDNEREICOWT, 328MHe 2 ZRHOMICHEITEEELD o 7. RIBE
B L HEIR OB IC DV Tid, BEATHIC X 2 WA EZE I ko 72, FREERR & "o
WU, ESAHIIC X > THEICE R > T,
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1. BERORBY: & HERI

21k 3R 2 AR
(n=2807) (n=359) (n = 448) P

SEHME/N  SD/% FHEE/N  SD/%  FEE/N  SD/%
A
20-29 % 369 45.7 169 47.1 200 446  0.385°
30-39 ji% 223 27.6 95 26.5 128 28.6
40-49 % 144 17.8 69 19.2 75 16.7
=50 % 71 8.8 26 7.2 45 10.0
B IR R AR R
1-5 4 337 41.8 152 423 185 413 0938
6-10 4F 168 20.8 75 20.9 93 20.8
>10 4 302 37.4 132 36.8 170 37.9
PER
ik 700 86.7 322 89.7 378 84.4  0.027*
Tt
1EF &R 763 94.5 328 914 435 97.1  <0.001?
Bl e i 44 5.5 31 8.6 13 2.9
FIEE
N2 451 55.9 193 53.8 258 576  <0.001?
K 331 41.0 150 41.8 181 40.4
KB 25 3.1 16 4.5 9 2.0
BESHRAR L
B 241 29.9 85 23.7 156 348  <0.001*
FR 566 70.1 274 76.3 292 65.2
TOEHE
W3 70 8.7 24 6.7 46 103 0.072°
FIEN D /i
Y 22 2.7 4 1.1 18 4.0 0.015"
mEh G
EaN 144 17.8 73 20.3 71 15.8  0.098°
MR &
EaN 526 65.2 237 66.0 289 645  0.655%
TR
EaN 132 16.4 59 16.4 73 163 0957
P8 a5
1-2 24 3.0 20 5.6 4 0.9 <0.001°
3-5 252 31.2 232 64.6 20 4.5
6-8 265 32.8 105 29.2 160 35.7
=9 266 33.0 2 0.6 264 58.9
TR FEIRR R
<10 FEpRE 362 44.9 157 43.7 205 45.8  0.004*
10-19 H#fE 254 31.5 97 27.0 157 35.0
20-29 K7 129 16.0 68 18.9 61 13.6
= 30 H#RE 62 7.7 37 10.3 25 5.6
Ji e D FE %A
KAk 370 459 167 46.5 203 547  0.732°
Z Dt 437 54.1 192 53.5 245 453
BEIR DB (PSQI f45) 7.2 3.1 7.1 3.1 7.2 3.2 0.556°

SD : fEH#E{E, PSQI : ¥ v v N — Z RS [

w2 FRGE, PFisher D IEHEME, °Student D t FE
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1. BHEyr - SMEEY - RIS

3 RMRAICiE, BHEEY, 2y, #FEEEOFE (SD) 227, zhzi 51.4 (19.6)
R, 62.8 (18.4) 5, 346 (19.0) N TH - 7=, 2 RWHI<TIx, F¥HA (SD) FzxhZh 521
(18.8) i, 64.0 (18.6) i, 38.0 (19.6) M TH o 7-. WFHEIEICOVTIE, 3 ZARHI2 2 %2
R L VK2 o7z (P=0014). ZoEEF, BHEERICL > TRAELZEH (R 1) BLULLR
CERE, T, JRBiofsE) 2F% L Td —H LTz (P=0.028). OFER-J A2 7 DA v b F
7R E (EHEREICO LTI TR - 2%) 1%, 3 ZRGNIcE BT 31.2%, 2%
97 21.2%, EFSHEEITE 25.6% CTH o 7. 22T, BIEIK ST 29.9%, SERTT 23.0%, )
HHEEIE 22.8% TH 7. RV, FEEOHEI LA TohBFEEREREOIfFEEZRLTEHY,
BAEENIC X 2K 7 — T OEIGICERE X P o7 (K 1A).

(A) 355485 (n = 359) 2ZHE] (n = 448)
BEEES (+) BB (+) BIERS () BEES (4)

n=19
(4.2%)

n=215 ) n=259
(59.9%) (57.8%)

BEEIE (+) FHBEEIE (+)
(B) 3Z22H! (n = 359) 25KE] (n = 448)

LEFE

e o P

T2 3

C@ 2
X &YRTTL—T(n=50) x &Y RYFIL—F (n=50)
AFIYRITN—7(n=94) AFY)RITIL—F(n=139)
@EYRTIIN—TF(n=215) @ EY R FIL—F(n=259)

1. BEBEHIC T 3K & BIEORE
(A) FREEEOOEE : 18 - AEHoErNFhoRaT>75 85—k v 2 A L
FH oM MBEEEDO R 2T <25 —k Vv X 4L
(B) 181 « BMWIEHFIZ A THREWIZ EREF ML, BHHEEREIRR a7 8E0Iz &R
EETHBZ L EEKT S,

- 112 -



2. BMREYT - SRS - BIBEEE o BEER

RK2WORT X O, 1@WEy, A, SBhEEOBEER L, #BsEHIcBEb S 3, M
RDE & BERRTH o 72, 3Rl oSG, 18RS oo BIER T X, Fhy (20 R vs. 401X,
OR =0.24, 95%fSHEIXM [CI] =0.10, 0.59) & T DHMEE (OR =0.08, 95%CI=0.01, 0.76) T
Hotz., Ibic, HEHERTH S LITRIFAEHFHEIELBEEL T (OR =040, 95% CI =
0.17, 0.94). 2 ZRHI<ix, HEERTH 2 &3, BIHEHOBREMMEN LICBEEL TWw
(OR =0.44,95% CI=0.21, 0.89). ZAVEFEIIcoWTiE, FEiiy (2018 vs. 408, OR=2.29, 95%
CI=1.13, 4.66), 1EH] (OR=2.98, 95%CI=1.18, 7.56), HEIRER (OR=1.81, 95%CI=1.02,
3.22) DBAEERTH o 7=,

3. EEOEMEI OBEER

SEBIEFT Y 2T 4 v 7ETFATIE, BEIROE & FEERF 2 2 2 O #Esikilic 3 T B
WTThot (F3). 3MHMITld, T4 LITBWTER (201 vs. 4018, OR=0.29, 95%CI
=0.14, 0.63) PBEERTH - 7=, 2R HlTI1F, ZETHZ L (OR=2.03, 95%CI=1.06,
387) BET N1 ICEWTHREARBEHER TH Y, 40 0THs L (vs. 2018, OR=3.04, 95%
CI=1.15, 8.03) 2SET N 2ICH\WCRLHERK & L CTHE S Iz,
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K 2. BBEE I 28K, SHEKRS, BFREEIEOBEER

S5 EE

3 AR
(n = 359)

2 AR
(n = 447)

3 AR
(n = 359)

2 AR
(n = 447)

3 AR
(n = 359)

2 XAKH
(n = 447)

# v XH (95% CI)

F v XH (95% CI)

# v X (95% CID)  #* v X (95% CI)

# v X (95% CI)

F v XH (95% CI)

AEHi (ref, 20-29 %)
30-39 %
40-49 7%
=50 7%
R (ref, B )
7
BEURIR DL (ref, RUE)
B
T DHEE (ref, V72 \»)
w3
FIEEN A EXE (ref, 72 L)
HY
TEENEE (ref, W\ %)
T
BEAR G M (ref, VW 2)
=4
TEBEE (ref, LW 2)
EON
MEIR D E (PSQI 15 55)
RENBIEL (ref, 1-2)
3-5
6-8
>9
FRFERER (ref, <10 IFfE)
10-19 FH#[E
20-29 [
=30 H5H

0.55 (0.28, 1.07)
0.24 (0.10, 0.59)***
0.33 (0.10, 1.08)
1.22 (0.42, 3.52)
1.44 (0.68, 3.06)
0.08 (0.01, 0.76)*
10.67 (0.43, 264.43)
0.87 (0.42, 1.78)

1.82 (0.96, 3.45)

0.59 (0.23, 1.46)
1.24 (1.13, 1.36)***

N/A?

1.88(0.93, 3.81)
5.08 (2.38, 10.82)***
5.84 (2.26, 15.07)%**

N/A2

N/A

0.85 (0.52, 1.38)
N/A

N/A

0.44 (0.21, 0.89)*
N/A

0.59 (0.31, 1.15)
1.18 (1.10, 1.27)%**

N/A?

2.47 (1.49, 4.12)%**
2.41 (1.24, 4.69)***
7.98 (3.10, 20.51)***

1.20 (0.61, 2.37)
0.50 (0.20, 1.30)
1.96 (0.67, 5.74)
2.59 (0.55, 12.21)
0.78 (0.36, 1.69)
N/A?

N/A?

N/A?

N/A2

0.36 (0.11, 1.10)
1.21 (1.10, 1.33)%**

N/A2

1.39 (0.64, 3.01)
2.49 (1.14, 5.45)*
2.17(0.81, 5.81)

0.96 (0.52, 1.77)
2.29 (1.13, 4.66)*
1.78 (0.70, 4.51)
2.98 (1.18, 7.56)*
N/A?

N/A?

N/A?

N/A?

1.81 (1.02, 3.22)*

N/A?
1.21 (1.12, 1.31)***

N/A?

2.12 (1.21, 3.72)**
1.54 (0.72, 3.28)
6.61 (2.53, 17.25)***

N/A?

1.25 (0.42, 3.73)
N/A

N/A

N/A

0.40 (0.17, 0.94)*
1.56 (0.84, 2.89)

0.65 (0.25, 1.66)
1.27 (1.16, 1.39)%**

N/A?

0.84 (0.40, 1.74)
2.52 (1.21, 5.23)*
2.81 (1.12, 7.06)*

N/A?

1.98 (0.88, 4.46)
N/A
N/A
N/A
N/A
1.46 (0.85, 2.49)

N/A?
1.23 (1.14, 1.33)***

N/A?

2.11 (1.22, 3.66)**
1.52 (0.72, 3.20)
2.96 (1.10, 7.94)*

Cl: fSfEXHE, PSQI: v v v N— ZHEIREZE, N/A: %47 L
s S BFNTIC BT P> 0.100 TdH - 7225 *P<0.050; **P<0.010; ***P<0.001.
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#3. BEEORMWEI OBERR(EF 2 V2T 4 v ZERET L)

3 3R All(n=359) 2 2R (n=447)
# v X (95% CI) F v XH (95% CI)
Model L (&Y X2 vs. - B Y X7 v —7)
AW (ref, 20-29 %)
30-39 % 0.86 (0.47, 1.59) 0.82 (0.49, 1.37)
40-49 % 0.29 (0.14, 0.63)** 1.04 (0.54, 2.00)
=50 Ji% 0.50 (0.18, 1.41) 0.73(0.32, 1.68)
R0 (ref, 5314)
7k 1.15 (0.44, 2.96) 2.03 (1.06, 3.87)*
BEIRR DL (ref, RUE) 1.37 (0.69, 2.75) 1.18 (0.72, 1.93)
T DEHE (ref, V7R 1) 0.28 (0.07, 1.10) N/A?
TEENEA (ref, W\ 2) 0.63 (0.32, 1.22) N/A?
BEHRE A (ref, VW 2) 1.77 (0.99, 3.14) 1.50 (0.94, 2.38)
TEB)EA (ref, W\ 2) 0.68 (0.31, 1.51) N/A
MEHR D 'E (PSQI 53 51) 1.20 (1.10, 1.31)*** 1.23 (1.14, 1.32)***
P SERF] (ref, <10 BFRE)
10-19 M 1.84 (0.97, 3.46) 1.98 (1.24, 3.16)**
20-29 FEE[H] 3.17 (1.56, 6.45)** 1.95 (1.03, 3.67)*
=30 I 4.66 (1.86, 11.7)** 5.43 (2.08, 14.17)***
Model 2 (& - Hvs. Y R 7 77—
AR (ref, 20-29)
30-39 0.98 (0.43, 2.22) 2.13(0.92, 4.94)
40-49 0.50 (0.15, 1.65) 3.04 (1.15, 8.03)*
=50 1.70 (0.48, 5.98) 1.54 (0.42, 5.61)
R (ref, )
Lrgis 2.17 (0.25, 18.98) 1.58 (0.54, 4.66)
BEIRR DT (ref, RUF) 0.90 (0.32, 2.53) 2.02 (0.96, 4.24)
T DOHEE (ref, 72\ N/AP N/A?
WEBEIE (ref, V0 ) 0.54 (0.18, 1.63) N/A2
BEHRE A (ref, VW 2) 1.36 (0.59, 3.13) 1.69 (0.79, 3.61)
TEBIE R (ref, W\ 2) 0.32 (0.07, 1.55) N/A?
MEAR & (PSQI 15 547) 1.29 (1.15, 1.46)*** 1.30 (1.16, 1.44)***
FRSERFRE (ref, <10 HFE)
10-19 KFfH 1.32 (0.49, 3.53) 3.25 (1.41, 7.51)**
20-29 FEE[H] 3.41 (1.32, 8.83)* 2.83 (1.02, 7.84)*
=30 IR 3.86 (1.19, 12.52)* 7.23 (2.08, 25.12)**

ClL: {ZHEIX[E, PSQI: v v Y N— ZHEREMZE, N/A: %4741
S ERNT P> 0.100 THh - 7288
PETFNICEWTH v XEEBHEE TE o 2B

*P <0.050, **P<0.010, ***P<0.001

4. EEORBWEY ICEB T 254N L BEEROR A

U EofE®Re o, FhnetEplicont, f- @) A2 70 —7D ) 2 7icxt3 2 ikl o
REERZEBET L. FEfico v, R (P =0.006) & X 8 EKG & ORE/ER (P =
0.020) HEETH Y, 2 MG TIZEIICBHRARLS YV A7 E—ETH o724, 3 flclddy
RO IN—=T @) A7 TN =T 25 ) R0 PMEL 2 HAPEZR S Lz (X 2A). HERITIE,
BBARE L DR B R HERIZED SNad o7 (P=0965) (X2B).
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@ ®
=3 — 3zEHHl o — 33KH
S 2 ns - - 2324 = 5 08 - - 2321
=2 E, 0
=3 2
o= o=
Q.= ° .9 =~ .
Q- Q_—E =~ -
T O o4 TS 04 I~
"o 2 -
E i o D — "
=8 E 3
S g 02 SE 02
0 0
20 30 40 50 60 i 2
i TRl

X2 BEECEMERCNTIEEER (A: £, B: %R LHBEEHOREIER
Kb o AR (BE L~ B, Fiofl) 2R LAY 274y Z7HkkET V2 v
THEE L 72, M 0Eis (A) LEA~N— (B) 13 95WEHEXMEZRT.
® HVU Ry 7 N—7 (Middle-risk group) : Occupational Fatigue/Exhaustion Recovery scale ® 1 —2 {l§l
KFRaTHRIs5 =%y 2 A2z 5 (FBHEIETE 25 Y —% v 24 VK 7v—7
® &V X2 7 N—7 (High-risk group) : Occupational Fatigue/Exhaustion Recovery scale @ 1 —2 {fil ®
TFRATRIS =Y AN ZBZ S (EFRIEE T 25 5 — % v XA LK) 77—

IV. Z5&

AWrgEcl, 323 e 2 ZAHIICEE T 2 B IC BT 257 & BFsHRIE %2 3 L, 215
MEHE A +53 7 C & 1T X 2 EHE DIRMENRR 7 O BLEEN 2 K€ L 72, 1M R b md o
DEEY A2 7NV —7TH Y, ORI, BUEI 2R/NRICT 2201, BBHEEIE
~OWNERARTH ST L xEHL T 5, 3 M HloFERIE, 2 26X Y b EhEHRE
PHBEIKL, ZofMREREECHELAEGES —EHL Qi ZoRAEE, #EO 3 Xhk
DEHEM (n=227) ZM5 L L7 Hong et al. (2021) o#ifs & —EH L TH b, 3 MM 254K
fil X v b EEHEIE % &2 TG ch 2 LB I iz, 3 R E 7 2 FEE O $)Hs 53 5 1
D9 bickfRT 5720, BEHEOMELFC %2 Y 29\ (Costa et al., 2014, Min et al., 2022).
T iz, 12 R LA b o EhEsi o R B R o USRI IC B 3 2 HAR o & <X, 2 Rl< i
40.5% DSBS LTzl L, 3 5fUHIIE 22.9% THh - 7= (HAREESEHAHEAS, 2017).
DX 5T, 3 MAHNCEHE W TIERIC & > TEE BB O KRB R 2 S e 3 <, 8%
MRIE B DI D L WO R B 2 L FEZ b7z,

WENOEBAGNIC BT D, FRERM &R GIEIR O E 23, B)ERHRIE KT &g 57 i1c B
TLEELERNTH 572, HomeERIZ, EITHEE 7 w2 21 TRAIR e &k#l 2 877
FATHIEIC BT, MEIROE BB EE LB ST LBE S 2 2 L AL A Ic I TE D
(Fang et al., 2013), S HOFERS ZOMA L —3L Tz, FREICOWTIE, s i
FeEHBHEE L oOFEABERHL 2T AL 72, LL, ZORITHETIE, BEDR
HEZFHI L TV 72b 0D, DR XIFFHE L T 7r\» (Sagherian et al., 2017). ZHLCH L TA
2%, Minetal. (2022) 7 7'u—F LFEERIC, FEMOBIZICHE-D W CHERZERFN % 5l L 7-.
PERRIZ @R 2 TR L, 2MEs2ms e, £z, RERMEZ, HECZDOKRE
IRl % ORISR 3 2 720, BEMIEEA YT 5. L7z23oC, A+ EEsiE R IcER
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T2 RAN NG T 2 i C e oicld, FRERRZHIR T 2 EA AR TH 5.

3 R TIx, RIRICE T 2EBIERIE, R AEFSERIEICBEET 2 2 L3O 2 Ik - 72,
L7e23oC, 3 2l CIIRIRICH & 2 DiEBNICiERH T 572 L, FEFBRHEZ RS a v Pre—
LTHIF e, HEICL > THRTH S EEZ N, ZAHMEHE#ERICE T, KK
DE & alfE & OBSEIXIH & 2> Tld Ze > (Gifkins et al., 2020). Fang et al. (2008) %, Ffi#&E o
e L EHERIE : OfiIcADBEE LR H 2 Lt LT, —JT TR T, T8b%Fo
7n EOFRBENEE 2 H S BERIE, BUEIT Y X7 23ME» o7z, ZORERIE, KEXREIZHES
EiEllZ, Z9 ClIAVWEERI D DEHEETOL XABME L WO BITHEOMRE L — L
T % (Winwood et al., 2006; Yuetal,, 2019). ZDZ k26, 3RMAHOEHEMICL o T, KED
—BThoLLebIIKEICHFIHEEZROC LIX, ZOBMNREREZ LE 2fifiz b,
YR N T 2 RESN R 2RO b D TH B L E 2 bz (Winwood et al., 2006).

2 RfUHNC BT, WEEERTH 5 2 L IMKE OEMENE ST & BE L T\ /2. Winwood et al.
(2007) 1%, RBEEE~OBIG B EERZ & T F7BH D&M o IFIc B 3 2 © L 2
LCTw3., ¥/, HRORXRAIEFEERICE VT, RBUEENICHERE T2 2 &7 EIEIC
HTHDZ LRI TwE (AfRD,2013). RIFFEDHERIE, b DU DREE % S
T25D0THY, RIBGHEH~ONERIL, BUIEITORMICHRTH 2 2 L BRRI N, R
EE &S - MEOREREREZHL 2T T 57201, % OIEEIOFEM b & 728 O MEWTY
MEBBETH 2, JBEERICOWTIE, 40 RThs e, KWTHLLAEEDENE - 2
P97 CBE L Tz, FBATUIE CIE, RUE#EMIZBHEEER X Y I CHEREE DO Y X
IHBENT EDREEINT WS (Jones et al., 2015).

e & BB O HAERIL, BEEOBMIRETT ) A7 LBEE L Twiz, ZofiRicE D%,
40 i A L O BHERIC B 2 EEsiAHE, 2 HI L0 b 3ZZRADTT AL E L WAlREERE 2 5
niz. ZoOMRAIE, HEFEOFEHEML, 12 KEEIB X ) K& 277 28 L, BB
ERET AL PREECH o WO ENIREOHE L~ T 5D DTH o7z (Suter et al,
2020). HEFEOFHEMIL, MENCHE D BAEREOIKTIC X Y, RFFHE O EH I 3 2 M E MK
TLCWw2H[EERERH L. 2D b, SHBROMIETIE, BHEGZERL 72 EchmimicE
% L 722 RSN ol ic D W TGS 2 B D 5.

1. FEHEHR T 58

AWETEIE, AR EN S E R D I IS LT 2200 E 52 %, F1ic, EEER
F BB IR O BERIC B VT, T+\&E§ HE D BEOBMER T 2 <z, KREREO
HIR Z a3 2 MEARH 5. ZDoIc, KRELZMN D X efcUtz RE T L & bic, ¥
BWOEHEL A SR L, @Y NEBREZHRFT 22 EPEE LYy Minetal, 2022). 72, Hi#
OMER DB ICxf T 2Bl D AR TH Y, ML~ cid, HEREE WS ICE T 2 H4%
THREL LGS, BEREANCEWTIE, 7TovEE (Kangetal, 2020) R D—EDITLT Vv
ACHAD Tz, MEROEE LD DfTE) R T 5. 5 21, 3 MRG0 L, BFsH
RO Y 7 P ATV a— ) v RBTE2ETH L. ZOMNEIL, FFELUSNORHICE
WTC, FKEE L CoOREIRHEIZMRIT 2 720ICATH 5. wEIC, 40 KU EoFERIE, 2
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RRFNC B W CTHERERE LT WHEHRA PR SN2, 202 &b, FAREWES % T
T 572010, BiERE EHEPEBEEG OERCHK T 2 BIc, BEROFEROEZEBLET
HDEPRBEINT.

2. WFEDORRA

AWFRITIZ N O DIRFERDH 3. 5110, KWIRITEE ONRE ICH O MM TF ¥4 v ©
Ho7zw, NEBEGREHMEEICT 2 ERAETHE L L bic, MLk HIREI 2.
F2ig, $¥RTOF—23FHRNEMZE» LGN bDTH B0, % OFHEEC A4 T 20H
REMEIIMGEECE e d o 72, BB 31C, AR CHIE L 2EBIERBEInzdboTch s, flzix, %
Ot DA ER (Fr@ e, R — b)), RESEMAE (R, REMARD, FE o AR ER
FZAT7RAZANERNOEMIZFEML 722 o 72, ®ZIC, KPFFEIE v F v 4 v R EGE
(COVID-19) DFATHICEMEI Nz, 2070, NREOHBHEAHILEHEFEI L QREML, J%
57, EESHEEE, B X ORI ERERRBOMMAR L) R EOBEBICHEERITL, RIS
BOFIRO Do/ ELZLNS, XIHIT, COVID-19 BEDOF#EZHY L - HE#k L = 0HE%
E~DEELIlIT 2 Z I3 TE AR o7, LA L, COVID-19 DRILEZEEL, NREHEDE
EEME LR LRSS, KRFE~ORELR/NRICT 2 -0 ICHAEMMEZRE L 72, #HEY
K, HATIREYYESSEMICEEICIIRL ZGE TR IN I BEAERES LRI IN TS
59, WG EE B AN S o 7=,

V. fE 3

AFgEIc X 0, 3 Mo FERIT 2 2RH X 0 b EBHEE MR & v S B iAR] o Rigot
O 2078 072, REETOEECRBIEENICHEFH T2 < b i, 3 R {iloFER o B#sHEE %
M B L, 2 R OB ERR OIS 5 2 B0 3 2 AIREMES R S Nz, 61T, 40K Lo F#
iz, EFRFEEHBEC X 2EEDEMES OV A I7RLVEWCLE2EEL, FERs LUz
EEEL, B2 ERT SBRICEEROFIE ZEE T 2 08 ErH 2 LRI N, BHE
DIGVESEST % b 72 & TEIFEBEE O T 285 < 720 i, FREFRER O BIE, #Y) 7 IR F o
M, RV R H D < BB A o IE 7R E ISR L C, BN ESSETH B,

AEONEZ, UTOMLTARLEZbDTHS.

Yamaguchi, S., Winwood, P. C., & Yano, R. (2022). Chronic fatigue and recovery among nurses working
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EEHR cortisol 71 7 7 A L OF AN © FRABTE
Utility of salivary cortisol profile as a predictive biomarker in nurses' turnover risk

: A preliminary study

L. ER

MROEBEBL CIIEEMA P EEL, ZORNEREBREFE2ERD 50%L EE o Tn
% (World Health Organization, 2022). Z DIRPLIL, HiE 7 A BELE L FEM O Fr @) A I E L,
TT7 OEOKT, BERCTHROMEM, FH#EMODITELe0ENEZE < (Aiken, 2002; Aiken et al.,
2014; Duffield & O’Brien-Pallas, 2003; Needleman et al., 2011). F&ERTIA I I 2 fRKED O & D
TEERERGIETH b (Asakura et al., 2020; Hu et al., 2022), & #hfi o Bk o Jkf 2 B Hc R B L,
WS 2 e PNEHETH S,

HERR () &R X, BEMOBIRICE T 2R IcE W, —NICHW L L EH T
» % (Blytt et al., 2022; Dewanto & Wardhani, 2018; Han et al., 2020). i 5 DOERICIY, HiEEH
HEHPRETE R WA ZRRET 2 54 U 21K BT EOHR L, XD N7 +—< v XIcH
L -fE (ERETEOHR) 2E&Ehd. Lo T, FEEEE RO o X5 ik
MOENEEREL T, AN ELZIRGTS 24845 5. Hom et al. (2012) 1, #EHEBOBZE
e B IC B 3 2 BBRfH I iIc oW, b o LERER, FHET I2MERN L ZoFLHIC
W3 sayvto—n GRECHERGEORELTRICHDIRE RO »ED) ICX>THHLT
W3, ZOMERIC XX, reluctant stayer &1, BERL 720 TERVEKLTWEETHY,
KEGEBIOILRIC X - CHEkZ EXIL 5 28 b EENSE. £72, reluctant stayer 1%, F7f#)#H & H
ROBEAMEIME L, (EHZ T 2178 (R¥)k L) PIEEENZBGTE (FFRL2 -V 2k
) RTHREMES D B (Hom et al., 2012). 2D & 2O EFEEHRE L, B OPAKETD
% reluctant stayer % ok s 5 Z & 1%, BV 27 Db 2 HiEMZRE L, B0 7=0 DM A
EITH L ICER L LEZOLND.

L7zh3oC, BHi#MID reluctance to stay (AT, BLZEMGEREEZK) o FHIRTEZRET 2L
BARRCTH L. MANDOFEHICED KBS L N— v T v ML, FHiEAO gk e R #HK
X35 FHEIK T & 7 b, 18RI N — v T v M, R 57 ) S A Y] 2 g BRI X
S>THEL, BHEAMOHR L BE#ET 2 2 &2 8% eI T2 (Hayes et al., 2012; Leiter &
Maslach, 2009; Rutledge et al., 2021). &M 5713, FER OB ZAR DT, HEOEE % HEFr
T l~DEEEEL 3 (Winwood etal., 2005). ~S—v 7 v MiE, E5I{{EEDOX LR
DIERTH Y (Maslach et al., 2001; Maslach & Jackson, 1981), {HEICx 3 2 K€M 72 &l # 357
L (Ozkan, 2022; Roth et al., 2021), F &l O HEE % S0 5.

L2 L, BT —v Ty bosz FHIRT & LTHWS Z &ICERAEH 5. AL
R, I, N—=v TV rDOIA ZNMIETHITH Y (Waddill-Goad, 2019), fHAA R b L R
i, N—=V T U MCRIOhEVIGEICE, HRY X2 el nTcE Ry, X6,
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no o ERIREFICE WL, BEANL 7 ACHERE N4 7 R & v o HGlf#HIRRE RN A T A0 E
INd720, ZOREICIIRAYED 3.

CDXORBERRE 2, EEEEEICBOCIEHEIA, A~ — — % BINT 3 2 &2
HEBE X LT3 (Joshi et al, 2022). A F L ZA~D@EGICIE, EROIG B21E, HETFE-T
FEA-EIE [HPA] %) 2G5 LTHY, TrAXT 4 v 7Af, $abbEEA ML 20RHE
AffiE, ZORIGDOERFEE L ORMKIGEREL Tw 2 (McEwen, 1998). Cortisol 1 HPA % @
HECTH Y, Ff=R L X (Soo-Quee Koh & Choon-Huat Koh, 2007; Yang et al., 2001), 8V 57

(Herane-Vives et al., 2020; Kumari et al., 2009), EEEFZE D Y- T v b (Marcil et al., 2022)
EORESRBI N TS, MGERE~OBA L v Bliicl, {4 point-of-care 74 2%
T, MERIRIRICE LS cortisol ZEA DIFRBEIICHIE T 2 2 & 23 CT& % (Mitsuishi et
al., 2022). RAHIEIBEEMAZ SR & LWFge i, 1857 & B3 2 MR cortisol 71 7 7
ANHHL2ICENT WS, 1 7 AMIICIES cortisol 7087 744D 5B, 2 MO HEITEHEWT
cortisol IRE MK V& WS T w77 Ak, BEMO XD BRI EBEE L Twi

(Yamaguchi et al., 2022a). Z® X 51C, MEK cortisol 7' 1 7 7 A4 V3 F R O ER 57 & DBSH
DRI N TV 2% (Yamaguchietal., 2022a), SESEMFEREEE O THIR - CTH 22008 5 22138 S
2Tl R,

Z T, RFPHZETIE, 1| » HRIO®R 72 3 [alo HEHC 1) 2 BEFE cortisol 7’1 7 7 4 v
2, BiEMOBEMRGEREEO FHINT- L 208 22 KReT L7z, X 51T, MER cortisol 7' 1
7 7 Al EBIIEE ORI X 0, BN O BNk R K o FlE 2 w3 5 TRENE & iR
S L 7z KRR OMKEIE, 3Bl HE) %8 L CHER cortisol LMK T &, & AT o ik FEMkHE A
R WL W) b DTH o7, RWSEIL, EHEGHEZ 74— F L L, BEAO RS
ICFB 1 B HEE cortisol 71 7 7 A L OHMMEZIRETT 5 first step TH 5. fFONFAIL, BER
Y 27 EBICH - B BTEE R 2 720 O PR RS2 52 5 2 L A h 5.

II. 5

1. HETFA v - NEHE

Z OMEWTRIBIGEIE, HARD KRB CHf S e, DIZEHIRTIE 2021 4F 10 H-2022 4 3 A TH
D, BEXNREE 3 » ARLEEF L 72, 05RE L, —BEEE T 2 RRENCHER T % 2341 IO LKHEE
R 40 HTH o7z, NREFOMWI & FEHvIE, MER cortisol HICHE % KT TR TH 2 72 D[R
L 7= (Yamaguchi et al., 2022a). LA T DFRINMEHEZFEE L 72 ¢

®  CHTAHERN

ity
o EIREE, PUREMNEE, 1) o%, 27w F, RIEEEOHH
® TR
® {RIKH
o  Zufl, WUREREERE, WEPRHE, AFANE, AHGE, AR, AHE, B ATIE R

BEEZT T D
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WRMEFEDOEE %M U T, KHFOMEEZ R L 2R R X —% F#ificiAfmL, MEsnt
Loz, AW, AGEERERLEBRERATTER O MBS A D KGR 2 15 CHEM L 72 UK
Feo 1 21-43). MIE~DBMICH 720, TRCTONKEFIIELH L VHENE, 7— X OELE,
ZMIAHBECESEFRET 2EADAME LW O v LicBAL T, 3E - NVEICX 2580
HEZT72., RiKIIC, RAEBCEABEONEE2ANEORNRE L Lz, iE, WNREIC
1%, 12,000 M43 oL (QUO #1—F) %L 7=,

2. 7 ta—n

SR Ic B <, MNRFIEME, R, g5, ~—v 7 v M icBs 2 BREICREE
L7z, ®&¥ID 1 » Aics» T, 3 B0 HEH ORI ICHERRINZ KL 72. 3 » A%, H%R
FXIE, N—v T b, BERERERCOWTRZLEZ (K1), AfgEclx, FHIRTo
FHli A5 7w b A LRI E CoOMMIZ 3 s HTH Y, TNEFEEHICHYS TS, Z ok S iR
PAIARNICBERR ) 2 27 25FMfi3 2 C & 13, B#EMAROBIS2S, 1) MR 2 7 o FUHFA &
MEOELM ik, XU 2) B#EMOFECRHZRET 20N e v o 72 FIfAH 5.

&7 cortisol
=) A% A

smes  (HB)  (QEB) GHRE) 1+-8% 2s8% 3,A#%

. o o —-—--- r----- I

| | | |

BERERBR -~ — -~~~ ————————————— - m— === F----4
AT I U - @

1M 1 |

ety - @-------------------- e ke e 9

i - o e e e e e e e e e - N |

Eﬁgﬁ ’ | | |

HEHRR - @)-------------— - - R '

M1 WEIaetra—n

BEDOFZERK T (Obayashi, 2013) #E[E T % &, MEK cortisol % i —FFS CTHIE T % & & 13#
YJclx 7\ (Bani-Issa et al., 2020; Yamaguchi et al., 2022a). #E#EHIE T 2 ke LT, 1 23
—HICERIEEE T 5 ik (B2 0E, KRG, HWNZASE) (Nakajima et al., 2012; Nater et al.,
2008), b 9 10X HREMER (Dahlgren et al., 2009; Yamaguchi et al., 2022a) #4222 /516235 5.
AifFgecld, HEAHECHBERIOFELZEE L, HEHEMEZRZ 2 FEZERLEZ. 61T,
FA7 DWER cortisol X, HREMODITBA L L ALK T LT 2 Z L AHLAICIN TS

(Bani-Issa et al., 2020; Yamaguchi et al., 2022a; Yang et al., 2001). 5 & — v % Ot EREF D
BEREEL, ST (Yamaguchi et al., 2022a) £ 9 1 K% w3 o HEAMEH & L T
L7.

3. HIE
1) BREEMER R R

MRS, 3 » AR TGED) EFEE2HET 2 2L %, N HWREHICEL T
TITH?] LWHERICL o TRHiL 7z, WRE L, 0 (Fo72<7%w) 25 10 (2D E&RLK
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IR U 2) FooHPETRIZEL . TR T, BEMOBIIRE R 1 2 OEH il X U
52 R TH S (Austin et al., 2020; Ki & Choi-Kwon, 2022; Rutledge et al., 2021). JlZ T,

EREET 52 Th otz FERBICK, BEMOBBERNOFMATREZ, VRAZAZ ) —=v
COFEREF 2, BEHMECIZ2Z0BDOM#RZEL CHEZRT LI ERTE S, ML X ARHE
TlE, FlRoBE—TEHIC XY, mhIEMkG RS % ST L 7-.

2)  HEH cortisol

WREFFLIRZICI B0 E L, 5 DELEHICLERICT 4 AR=F T LDOFREEEE L, Oral
Fluid Collector (OFC) X7 7 (SOMA bioscience 1) %\ CHER % I L 72. MR % & A 72
OFC A7 7' 3mL DFEMERA b MIC AdL, FHICRM S E725%ICE P ALY L 72, WER
FCE, MERELACD BT H L L s E) B 2k, R 2 BRI 5 TIIBB RS X R
25 EIWCHBEL A, Fz, NRFIIEREICY H o R, BER, S (474 7,
o2k &) ZRLPk L7228, Wb cortisol R L OMBIXHE D o 72, MERBIAR vt
37°CLA N IR 7z 72 RBE Tl AR I B B & o, IMERRICHF e Ic el E .

INER, BEROLREEZEDTD, WO~ 2 T VI > THONE CHRIEZ SEIREL 72

(E 27 H). MEK cortisol DAHT T, MER % & T #EMER % Lateral Flow Device (LFD) (C 3 i
W L7 EEoSH<ld, SOMACUBEReader (SOMA bioscience #t) #F\»7z. 73, SOMA
CUBE Reader I & % #Il7Efif (Mitsuishi et al., 2022; Pacetti-Donelson, 2023), ¥ X ORIk o M E R
WCEED CHIEE X (Ducker et al., 2020; Fisher et al.,, 2015), &GS GENAEHRIE (ELISA) #E&
IEDHBZ R T Z EBHL 2 ICIN TS,

BRRE L, WERINOFEM R GE O OWHE A Y v T —v a vEZT 72 (B 1 FE).
COF)TVT—vavTE, MRRIGEZEHL 2= a7 V20 L, HEEERIUIEK
% 5 OREHRICEMT 2 X5 ICHICHHBH L2, dREFIX, o oigRicitbhdr -7
BRI CHRET 2L, TORGRRINHEZZE T 2 0B 2HEL, RELZ. EEC,
ME RN FIE 2 8 L 72 & v ) i 1372 <, S L 2 FIESESF I T 5 2 & 22 L 7-.

3) AN—=VT7Yt

AWgecly, HARGERANN—v T v PREZEHALZ (AR, 2014). 17 HHOARREX, JFER
@ Maslach Burnout Inventory & [FIfRIC, {HEFERHFERL, MIAMSL, I X OMEAREREROKT D
3200 TE SHE QA 7mn-5: wodbHz) THET S X CHERINTE, ZRTDX
a7e LT, HHRaT7OoFEHEZEHR L. WINORTFL 2aT7BEWITE, £ DIREEN
W L EEKRT S,

4) BHEY

HAZE R Occupational Fatigue Exhaustion Recovery Scale ZfEH L 7-. Z o REIX, HADZRA
FEFEEMICE T, FEM e Z2 UM RAEX 11T % (Yamaguchi et al., 2022b). AR X
1SIHH TR T N, AWt ciEtEso SIHEZ IR L7, HEZ7EREY v 71— 177
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KO 223 8bAhve 2 TdZHIEY) THKkEING. REE{L=xa T (HPH :o0-
100) R TFOoXCTHEHL, RFECIIIEWESORaTOREHHL 2.

PPERF IR S F % STHHE O R DR + 30 x 100
LR 2 7 B30 1g SR MRS ORRE SN & R T

5  BHERLEIRI

HRtVEBFEZH T, NREDQBEMEER & HFERILZFHE L 72, R, Fin, HiEA
FEERFEEL, body mass index (kg/m2), EEEOHE, FoHE, FKECTONERE, BHEE
(Rt - RE ), BUEEE (b5 - &\v) 2&DR. F7ERE, 8TH 1 2 HH720 0RE)
B%, HiH 1 » H® 70 ofFEERR (10 KA, 20 Refd A, 20 R 1), #iHics 2
Ay 7Y x—v (H2EBEORT 5 bRXOEBOIG  COMREL 11 RERN) oFH,
FEOZLOREE HTH TRy, 2L, ¥ ZEHihL 7.

4. FEEHENT

B+ v T NH A Xx G*Power ver. 3.1.9.7 # W CTEI L 72, #EREE L U OUREMBNEEE, T

HZE% % cortisol 717 7 A e LzfBREIREET VIcE T, IRE (2 =020 (FFRE)
(Yamaguchi et al., 2022a), FE/KHE=0.05, #HT1 =080 & L7z856H, v 734 Xi3dh il
Ebn=42TCTHiHThHot.

7 — 2Pl (FEREZ [SD]) A EE (%) ZHWTER L. iz EFT 5 7%
DIT, TRTD cortisol T — X I3 HFAMNBEI L 72, REZAES ICT 2720100, FERICIIEE
BRI ORE AR L 2. ZHEOMHBERE () 13 Pearson OABSHTIC K Y HH LA, &HE
cortisol 12JE & 3 » A O EMGERER L oIz —B L 72tHB 132 -7 (H¥h 1 : r=-0.450,
H#h2:r=-0256, H#13:r=-0.368). %72, 2 oD% 7% 3 HE) %l L THER cortisol #2FE 23
T &, BEMICH T BEMES ICEET 2 C L S Tw 3 (Yamaguchietal., 2022a). fill
ZC, MofefisEid, 2 HEDOMER cortisol #E DO fHEZRE L LT3 (Steudte et al.,
2011). ZHIcxf LCAMIZEClE, L0200 L) 0% OMIERAZHREL 3 ),
o OIFEEE % METR cortisol 71 7 7 A vk LTik- 7=,

TRERRGER R 2 G RAR L LT, 4 DOMIBRIRET V21T o7, 3, RSB L <,
cortisol 7’1 7 7 A v L ELFEMGIREEK & OB E#E A HARE T A X > TR L 72 (=T 1).
KT, HESIMEEOEBMIET L oN—v TV P 2L, MEMGEEEKE cortisol D717 7 4
Ve OBEZEFHE L 72 (BT v 2). HEVT, BREERKGEREERR & AR B L 72 B AR

(r=-0425 P=0.006), BXWEWHETL ATV FEZHRHERKE T2 EMRE T LVEERK
L7z (BT 3). 7V 3 ICHF 2 FEEEL, Z2EEE VRibiFREsEE [AlC))
ICED T, BRI & ARBERE DK T O 2ZBAHER I L7z, %2 LT, cortisol 71 7 7 4
N BAZEEICIN 2 72 T v 4 I8B VT, BEZEMBINER & cortisol 7' 1 7 7 A )L DBEM: % G
fliL7z. $RTCOEFTAICENT, RERK (R LPHEFAR ZHN L. HEtobti, IMp
Pro Software ver. 16.0 (SAS) %\ Tfr\vy, P<0.05 Z#istEE & L 7-.
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IIL. A5 52

1. NHEERMES X UHEHRNR

40 HONRE D S bREHENGIZR L, REBPSITNRE R o7, WRHE DFHRIL 23-417% T, &
ERTALERAERT Y (SD) 53 4F (4.0 ) THo7z (F ). BERIEOH 2H 1307, KK
HEOH2EHIT 475%TH o7, BESIOHERIDOI B, 24y 270 2—volFEY,
cortisol 7R 7 7 AN EFEICEHE L2, —J7, 74 v 20 2—=vEED, XKIWKRLEZTRTD
ZERE, 3 o AR OBEMRB RS & (IH RSB L 72 o 7z,

£ 1. ShFIicE T 3 NREBES X UHERA (n=40)

SEHIE  (SD)/EEXR(%) #PA
ERR (%) 283 (5.1) 23.0-41.0
B AR SR AR (4F) 5.3 (4.0) 1.0-18.0
Body mass index (kg/m?) 19.6 (1.8) 16.0-25.0
AR L
B 7 (17.5%)

RIE 33 (82.5%)
RROLEE

w3 1(2.5%)

AR 39 (97.5%)
KIEIC 31T 5 il

»HY 1(2.5%)

L 39 (97.5%)
B EE

»HY 19 (47.5%)

L 21 (52.5%)
BB

»HY 0 (0%)

L 40 (100.0%)
T )

EQD 11 (27.5%)

AR S 29 (72.5%)
HEAR & 7

EQD 24 (60.0%)

AR S 16 (40.0%)
GBI

EQD 10 (25.0%)

AN S 30 (75.0%)
GUDER2LEE UIEIE= 4.6 (0.9) 2.0-6.0
Hil H o7& SE R

< 10 MRS 11 (27.5%)

<20 MRS 17 42.5%)

= 20 HffH] 12 (30.0%)

74w )2—V(HIA)

»HY 12 (30.0%)

L 28 (70.0%)
(R 5= 4oL R (APERE

k> 7= 3(7.5%)

27z L 27 (67.5%)

e 10 (25.0%)

SD : FHEfR 2=
2y Ay 7Y &= B L OB ORERFE DS 11 BRI CcH B 2 L RIS,
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2. FEAEROELN LHHE

LRGN, 18K ST, N—v T 7 b, cortisol 78 7 7 A4 L DECREEHE 2 K 2 1R T
BAER T &N — v T v b OFfEIE, KB v T gD CRfTE L AT H > 72 (Sumi
et al., 2018; Yamaguchi et al., 2022b). ffFESMNIFIC I T 2 EBINIEE D 5 &, BHWIEIT (r=0.565,
P<0.001), THEAERIHEFER (r=0.565, P<0.001), BiAMIL (r=036, P=0.022), fEARHERK
DT (r=0.463, P=0.003) 1%, SEZEMkGEREERE L PSR EoMBIZ R L 72,
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#2. FEEHROEHL T Y vHBEHRE (n=40)

EHE SD) O #E 1 2 3 4 5 6 7 8 9 10

1 AT R (T1) 4.8 (2.0) 0-10 0.663 0565  0.673  0.565 0420 0360 0256 0463  -0.375
2 1B ST (T1) 52.8 (16.4) 0-100  <0.001 0.796  0.801  0.709  0.483 0525 0228 0439  -0.250
3 &M 57 (T0) 49.5(18.2) 0-100  <0.001 <0.001 0.711 0725 0498 0585 0294 0415  -0.056
4 BOS-EE (T1) 3.4(0.9) 1-5 <0.001 <0.001 <0.001 0.846 0597  0.639  0.145 0335  -0.341
5 BOS-EE (T0) 3.4 (0.9) 1-5 <0.001 <0.001 <0.001 <0.001 0.640 0756 0319 0445  -0.120
6 BOS-DP (T1) 1.9 (0.7) 1-5 0.007  0.002  0.001  <0.001 <0.001 0.819 0263 0222  -0.160
7 BOS-DP (T0) 1.9 (0.7) 1-5 0.022  0.001  <0.001 <000l <0.001 <0.001 0291 0246  -0.177
8 BOS-PA (T1) 3.7 (0.6) 1-5 0.111 0.157  0.065 0373  0.045  0.100  0.069 0.775  0.295
9 BOS-PA (T0) 3.7 (0.6) 1-5 0.003  0.005  0.008  0.035  0.004 0.168  0.125  <0.001 0.019
10 Cortisol 710 7 7 A L (nM) 6.6 (4.3)* 1-40  0.017  0.120  0.732  0.031 0460 0323 0276  0.065  0.905

MBHATAI LA AHBAGR % AHBATTSI TR - B o PE

TO : WFZES s, T1:3 » A%, BOS: X—» 7Y }, EE: [GHIHEER,
2 Cortisol 7’1 7 7 A4 L DA 13 AR O S D %R T,

DP : Bt A#%1L, PA
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3. Cortisol 7’1 7 7 4 0V & BEM OBUEMBTREEX & o B
Cortisol 7' 1 7 7 4 v & F T O ik E Mk B R EEI& & o B % 4347 L 72 E AR € 7L ORI,

F3IWRT. TN 1T, cortisol 7807 7 A A1d 3 » HEOBEMGREEK & A OMBEIZ R L
7 (b [FEEEHEL IR RS = -2.97, 95%f5HEIXM] [C1] =-5.39,-0.56, P=0.017). F@BIIELE
THEL 2560 (£EF A 2), cortisol 70 7 7 A4 Vb MG NERK L B OHBEZR L (b=
-2.83, 95% CI=-4.74, -0.93, P=0.005). 1&¥57, MARNERROIRT, BHIERFEERER % H
WizERERET LV (ET3) Tk, BREZTHRTEEES (b=0.05 95% CI = 0.02, 0.08,
P=0.020) TH Y, RP=0415Tho7=. ETN4TlE, EHEH (b=0.05 95%CI=0.02, 0.08,
P=0.020) & cortisol 7127 7 4L (b=-2.70, 95% CI=-4.59,-0.82, P=0.006) 2°F &% THlKH
T THotz. TOETFATIE, RIZ0529THH, EFA3 LML (AR?=0.114).
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3. MERGERER BREER) LBWEYH, ~N—v 7Y, cortisol 707 7 A L OBE (n=40)

Model 1 Model 2 Model 3 Model 4
b (95% CI) p PfE b (95% CI) B PfE b (95% CI) p P b (95% CI) B P&
C79§is7°17 g 297(:539,-0.56) -038 0.017  -2.83(-474,-0.93) -0.36 0.005 2.70 (-4.59,-0.82)  -0.34 0.006
RS (TO)
& IR 57 0.04 (0, 0.08) 0.32 0.070  0.05(0.02,0.08)  0.47 0.020  0.05(0.02, 0.08) 0.44 0.020
BOS-EE 0.77 (-0.24,1.78)  0.34 0.130
BOS-DP -0.64 (-1.79,0.51)  -0.21 0.268
BOS-PA 0.76 (-0.11,1.64)  0.24 0.086  0.30(-0.95,1.55) 0.09 0.632  0.48(-0.66,1.63)  0.15 0.399
AR
REBRAE L -0.13(-0.31,0.05) -0.25 0.162  -0.10(-0.27,0.07)  -0.20 0.229
R? 0.141 0.017 0542 <0.001 0415 <0.001 0.529 <0.001
A R? 0.118 0.475 0.366 0.475

TO : WEFES s, T1:3 » A%, BOS: - S—¥ 7 v b, EE: EMIVHFER, DP : AL, PA : EARGEREOMCT, SD : HHERA, b IFEELREIRER
#, 1 EREKE, g EREURRIRREL, R PRGEREK
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IV. %

BT OB Y % 7 oEHICI, BBMEORIME WIERS 5. KFFIE Z O EE ik
57200 first step ICALED T LN L LT, HREHEMICH T IHEHRY X7 o FHIicE T
% cortisol 717 7 A M OWREME & ARG L 2. AR OER2 S, &I 1 » HE D
cortisol 7’0 7 7 A NI, 3 » HEDOEHEAOBEMGNEER L B#E S 2 Z L 2BAHL 2 Ik 5 7z,
Cortisol 7' 1 7 7 4 MO B#ME L, FEIVTEE & BEMRRTER IR L - HRFE T Vics»
THhBHEETHY, GEMOBEIRY X7 OMA L7 TFHRHETTH -7z, b OFEFRITADF
O ELFFT DD THY, HEOHEZEL 72 cortisol 7' 7 7 7 4 0V & A5 E AT
DN F & DR &, MEFEORAZILRT 2 H D TH S (Yamaguchietal,, 2022a). LA ko Z
&5, cortisol 787 7 A NIL, HEITEHMZ T T L, R REEK & v o 72 B FERT O BIER
YRZDARZ YV —=v 7 GHTE 2R[REHLH 5.

Cortisol 7’1 7 7 4 v & BH#EMMOFEMGNEER L OREZFHT 2 | DD XA =X 4L, Ff
FERIA P LRI 2 HPARDHAD 7 4 — F Ny 7 G TH % (Jerjes et al., 2007). A b L A%
cortisol DT ERHEL, ZONRIGIFAFLAARY FRRHEEINDE LIEFICKES. LaL, X
FLZADBRMET B &, cortisol DM HBERE (FTHDLEME) CAhdeELLNTWVS
(Danhof-Pont et al., 2011 ; Kakiashvili et al., 2013 ; Roerink et al., 2018). Cortisol D43t 1%, T4V
¥—Edg, (R, Ror@fiL, ARiFA L AW TEERKE Z R77-3 (Adam et al.,
2017 ; Sapolsky et al., 2000). ZDZ & 205, —EHMICI W THER cortisol MKW E WS
L, S BT 5 HE A~ DEY) et LS R L, B AR O RS R RO e KT
THREME D 5.

EHEFETF LTI, TERESE cortisol 70 7 7 A LDMAGDLEICX > T, HiEkiomE
Mbe R B O FHEIMED ) 3 2 ATREES RIB S iz, CofERIE, EE LT DR AIC
KoK GE, Bk 27 2HoMic L RA N VHEEERD 2 2 &, Thbb, WTOHE
RV ZEEEWEZMPFL T b, FFIC, cortisol 70 7 7 A i, B4 d~—7
—BINFETRAINTOAWEEMOBIK) 2 7o FHlIcs W TEHELRRERZFO. Lfrif
JETIR, N—v T v ez oMo LENER I, FHEOBEIRE R S0 L2 L v
ZEDRENTVE (R =39%) (Leiter & Maslach, 2009). F7=Aff7EIcHTd, FEEIWIEE
& FERTFE SRR B D\ TR & 1 2 ER R R R D 70 B BRERI TH o 72 (R? = 42%).
C D X5 ICFEBAHEEZ T CIREER Y 2 7 2 T ic PHEITE v v ) R, iR
W32 R L Vo - FEMOREICER L T\ 3 A[EEH23H 5 (Baba et al., 2015). LA
Loz enb, cortisol 70 7 7 A NIFERMOBEKY X7 % P32 L CTEERD D 5 KENE
R E RN

AW CHELNZMAIL, BEMOBRY 22 230 T 2720100 2»DRE%
b72HFTDHDTHS, FH1IC, cottisol 7u 77 ANEH L T7E=2Y V7L, FHEA L
A EREMG R 7 DR Y X 7 1R A B DI O REM DS %5 (Johnstone,
1999). 3k, MEHR cortisol O HITE I (X BT 70 HIGHK & 3 %2 M F & 375 ELISAE L 027202 o 7z,
L2>L, SOMA CUBE Reader (¥, FfbHi#H U AIRECHTZEITS, BAFTEMRHHETH L &)
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HTENLTWwS, Zzoffifix, JEREME, ARMEL2FZEST 2 L, cortisol 71 7 7 4 VITFEER
DHEOHRY X 27 2HHEST 270DV 7T AA Y FY — LR 0ES, fRICHEI L,
HARW R MERF S 1 2HB720 3EoHEAELE R VS, 5 218, cortisol 707 7 4L
1%, 3 » ABROEHEMOMEMRGNIER L PRI L2, CoTFH»LT 7+ L% TOHBHREY
ANV, @Y AZEFICNT 23R BN A0 - oI L L TE 5. H3ic, %
N7 BRI ICE W THERR Y 2 7 1S3 B 720013, 5k FE MR AE IR o WD 3 R A & i o R
ECRZ Y == v 7T 308N D 5. RFFEOMED S, FEEMGEREERE O & F &R I,
cortisol 7’0 7 7 4 WMIT X o THHD T & 2 AEF2E IRk, N—v T v FeEEH D
DHI2ER IR A2 RS C 2SR & Nz, Cortisol 70 7 7 A L& EEMIEE DM 5 % v 2 BARK
AR E LT, FEMWEEcm ) A 2EFEZRETcE 2 ThH, cortisol ZFHHWTRZ Y —=v 7
TEIENTE, FLZOHBRVTH S, LEB>T, (EROEBI R DRI ) —=v
JVIEVRETCHI A ZEERRET L L ICHFET L LB RBEINT.

1) WEOBRR

Fic, NRFIFZHAD 1 >DfElRIcE T 2 E#EMTH Y, NREFORED REWTH > 7=,
KIFFEIE COVID-19 DIATHICEM X 17720, F#MO BRI, ~—v TV o
PREGEFER L 322> TR H 2. L2 L, COVID-19 BEDOIIG & W o 7 BRI 72
HHRIZINEL Tz, Xy T Iy 7 OELERET LI TE AP ok, LMo T,
KT DRE RS, ORIz RO BHEMPL, B2 RKWICH 2 MIREICGEHTZ 220089 213
HHO 2> TldZe o,

% 21T, MEE cortisol DAy, AHAIZREE N2 —ic X 2WHY X4 DZE{ (Niu et al.,
2015), H#EJEHA, %2 ok~ A AN ER O EZZ T 2 alaetEnrd 5. Ly L, HIREY %
74— e LERETE, B2 ORANERCLRZET S X — v 2 OfFBWICIEL, i
T2z LizNEECH o7z, Lo T, UL DERBFERICKITTHELEET 246ER
H25. FBOBERIC X ZMHER cortisol RO HEZE 2 AT 27291, 3 BHOHEICHIT S
cortisol #/% % V¥ L 7z cortisol 7’0 7 7 AV ZEH L7z, ZHICX Y, cortisol D HFIZE) % Vi
L, RN RENZRT e RARETH 7. Tz, ORI, FHUNAEHHFE X2 -,
HEEJEI, $H Y XL 0Z(L OB Ic L C, H2REHETHLDIDLEZOLND,

55300, WSS T v b o GREEMRBIRER) ZHE L kd o7z, ZOHEEIL, AW
X3 » AROBZEMBERER O FHICER Z B Tz LTz, MEMRGREROZLE D EE
DAHETH 572720 TH 2. I HIC, WESMFHICHEMRGRER L EM$ 22 Licky,
ZDHDOMDERI~DFERLANA T ADRENBREI N, ZD72®, cortisol 7B 7 7 A1 E
SR SE AR R R 0 T B (I AREE C & 37, SR O giZEMR i R R O R 2 Glib T & 7 o
7z.

S, X0V OF#MENRL L, A GEERTZHFREL M 21T 2 & T, A%k
DR ZBLL, cortisol 7 v 7 7 A MICBT 2REDfREF 2 i TcE 2 LELLNDG. &
51D FAHHIAT LIS HE DWW T cortisol 7’0 7 7 A VEFERALT 3 72010iE, AREMCBHE <& —
VREDEREINET L LI, CNOLDRELTETILELR DL, ZDXI BLEHOE
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NS HEEEIICT LT 2 720 0CiE, XDV OFEMZERE L7ZEBMOMELSAAIRTH 5.
Ik Y, cortisol 7m 7 7 ANDOERERE EL, BEMOBKY R 7027 ) —=v 7D
FEEOWE, OWTIRBHREOHADICEHES T2 THAI.

V. fEam

BRI % 7 4 — A F & LR IZe i, 1» Ao 3o 0% 8 L 721K cortisol 7
777 AND, T ERR OB O P HIK T & 7 B ATREME 2SR 417z, Cortisol 7R 7 7
AN, BRI AN—v TV b XS REIEE L 3T L 72 SN R o FE T
HKFTHEEBHL2ICIR T2, T HIT, cortisol 707 7 74 Ve FENIEEZHAGDE
%2 LT, BREMERERO FHIMERE ET 5 2 LSRRI NS, Lo T, MEE cortisol 7
B77ANDEALTE=R) V7L EBINEEICL 29— 4 7 v 2% llaEbE 5 2 LT,
BEMOMIRY 227 %2 LY RS FPHIT 27200 BEATELE R VEF5.

AREONEIL, UTOmMLTALLLDDTHS.
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profile as a predictive biomarker in nurses’ turnover risk: A preliminary study. Journal of Physiology
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-134 -



FRER NREOBMRET OB L MEMGRER G Atk oBH

REICEOTHIRY 2 7 & L2k NI, FRIRTCTH 28 MHETOREEs X 0%
DRI > THEIMETH L LE L7, £9, OFER-JDEMEH D227 (0-100 £, 5054
LLE2S#e) icsio %, FAEMGRD S 3 » ARoWIRICE T 2857 0B ICBIL T, [NR
Bl 4207 V=TI N HRER M1A). o470 —=7ICBWT 3 7 Ao
MR ORIE 2 K L 72 & & A, MatWERELSH Y (P<0.001), 3 7 A% L TEMRE
FR—HLTEWI =7 (n=19), RTEEET2ZEGIREICBITLZZ =7 (h=6) D
IE 5k SE AR R EER A i > & W S B S S 2 T o 72, S DT L, sE Rk R EE 118
PR G7 DR L BES 2 BT OB Y 2 7 CTH 5 T L PR I Lz,

OFER-) (IBMEH X2 7)

9
100 g | 610D
o‘g - = (n=19) = 7 45(1.9)
~ 6 35(2.1)
= 3.2(1.4)
_ il # s 201,
Q-5 -6 e I
0 &
A 5
Q- ®h=2 & I
& Qc-= n=13 '
’ ® © O0
SNk 3R (h=19) (=6) (=2 (n=13)

FRER 1. XNREFOEMREF OHER & stk R HEK o B E
(A) FAEIAR %208 L 72050 RE 0185 57 O #Ef% (Sankey plot). OFER-J D&M A a7k %
Ay bATZE (50 £5) CEoOWT, RSO KRS,
(B) FHAMAR 2 L 720t R3E DIEMEE 5 OH#HERS 1< X 2 EMkREER 3 » A% ok,
F— &K FEfE (SD). P1E : Kruskal-Wallis test.
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