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B AT g 49199 A tsARGl o o] o wTt Sl o
A= 1127 (22.8%) 01 Atk o)X e 2AE & 12709 o]ujel AA o]
AL o A F 38 (7.7%) 01 e, ojHErt dd At
1129 ZFel= 2290] o4& 3Fth(OR 5.75. 95% CI 2.86-11.52).
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Q7o wHsiel dgslewgr s d8 Fesh Z/EHA

AA Q" RHE BSgE Fokd Foo BAER AdNHI
Y (R AEAFE 2018; Duffield, Roche, Homer, Buchan, & Dimitrelis,

2014; Halter et al., 2017). gt o= COVID-19Z <l t%
oy #FHE UL FodFth(Reper et al., 2020). 18y 3F3 AL
o]A &L A& o7 =2 Aol (Duffield et al., 2014), st=2] %
AA 7b3AY o]dES HT 597 15%U¥on  AlgFEEALY
A A 3AF o]AES] 3u) AL e o BHaFHth(Korea

Hospital Nurse Association, 2019).

B 159 (O'BRIEN-PALLAS, Murphy, Shamian, Li, & Hayes,

2010). =gk oA

L

A FEE e o= @A Wk Asket

#e 9, ALV STkl 9F

o

, T Aoz yElsth(Laureen J.
Hayes et al., 2006). Ao = o] 3tsAE Fdst7] S

AL wEe] HgAFo] doju] FIRY A2 DDA H Lo

o] 3}

- T

)

dA5 stz iAol AskE 4 vk (Laureen J Hayes et al.,
2012).
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b A 7F oA nE MR AR IHE S AHS A AR QG
v50 A wek AstE= A3E 7P 27 Wi (De Simone, Planta,

& Cicotto, 2018) o]A% Aol 7 J3Facle] oist A++=

e
o)tk (Nei et al, 2015). o]& olut: o]AL #HAslr] 23k
T A7 vud WS AZH vlg, =¥l Fedh v JudAE
oA EE THst= Aol AFAAGe olFo]l 9li, Theory of

planned behavior (Ajzen, 1991) 9} 72 o]|224 #AAor] & uf =2

A sE oLy} H=3E Al g o]tk (Halter et al., 2017; Nei et al., 2015).

AYPAT Ay e AFe] o]Holwel HHE QQlow fuAe I=,
&, AFAEHA o] RHEUY(Chegini, Asghari Jafarabadi, &

Kakemam, 2019; Chiang & Chang, 2012; Jansen, Kant, & van den

Brandt, 2002; Lai et al., 2008; Liu et al., 2016; Perry et al., 2016;

B = tH(Lai et al.,, 2008; Shimizu et al., 2005). 2y o] ¥ o] E g}

P#Ho] 9= Aow ByHE & (Liu et al., 2016), 2 (Chiang &
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3. £019 A9

1) % ksAL

=1
=
rl
e
i
rl

227F Ao AE Ak ARGl ]
S22 A ZFAZHA A ~2F 6ADET ¢ e8] 92
T UEF st FEAIFE] xA 38 Wi elti(International Labour
Organization, 2004). =4 ¥ w5 FEl= 3utl, 21,
g 3 o7k AY AIZFAEAZE 2loW (Kim, Bae, & Kwon,
2019) ol# g IFFEHE IFete AsAME wuly F3AR} Eh
B Ao mu R hEAME kEAF WEE A A 5w (day

shift), &% (evening shift), ¥ (night shift) S ¥3+3t 3ut) +F&

oAt d ARs IARbFAY HE AFoR w7|de Aoy
ALE ettt oA oEs SAHLFY AR wet 3 =L e
oA == =43l7 U (Camerino, Conway, Estryn—Béhar, Costa, &
Hasselhorn, 2008; Han, Trinkoff, & Gurses, 2015), ©]& 2% 9]
F7F obd Al B s AR SAIE (A et al, 2019).
 AFolM = mlEe] o]A o FFe dis SAsta, Udel® o
A% = AU e AiEel W 2¥Ed ) aEy
ofyth | wlg- ofYty 9 47 FHEZ FASFA Y (Han et al., 2015).
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o]z 07 FESI7|E st} (Laureen J Hayes et al., 2012; Laureen J.
Hayes et al.,, 2006). & AT oM<= & Ja7I# =2 gAF o=
o]z ofFel AFglo]l AR FA WHAA AFFT ALE olFow

FEL T

N
oX
=
r o
i
i,
2
v
~N
o
2
i
kel
%
&
i)
=dJ
D

)

D

o
(@]
@]

=

3

(@}

=

—
O
O
e

%% ZAHXE(Insomnia Severity Index, ISI) 3r=oj&L
AbEstel 104 o)dold o7t Sle Aox Friskadtt (C. M.

Morin, Belleville, Bélanger, & Ivers, 2011).

gz Aol Fol AAA, AAA sk HEd u et

A7NRE wbgom  AAAY Te AAH Ve Aske ddd
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7AW Ag =, oA B For HoEth(K. A. Lee, Lentz,
Taylor, Mitchell, & Woods, 1994; Ream & Richardson, 1996). ¥

Ao A 3 Z+= Krupp, Larocca, Muirnash, and Steinberg (1989) 7}

N

23t Fatigue Severity Scale(FSS)2] 3t=o] WAE S o] g3}

Aatdot(FFA & £33, 2001). 2AHAES RIS

<

T Hol

J[Nt
O_u

4701 dold R OR HEFIFATH

o
o
o
)
ue
oy
ox
i

N

-
N
&l
o
)
ol
ol
&l
o
oifl
ol
ol
rlr
53
1
=2
o
oot
tlo

nAE VIR E gET &0 42 uefeld £ZAY ¢

o
ps

71, Srid S8 A, s, 257 ATolv 449 oldw
S°] %=t} (American Psychiatric Association, 2020).
Ao A & Center for Epidemiological Studies Depression
Scale (CES-D)Z 10%80=2 743 8 w3 CES-DZ o] 43}
AT 10w, 43 HEoln FHo] 104oldelH &5

A= Aoz FHrpsttl (Radloff, 1977).

7) AFAEHA
A5 AEYATE Qo] Al AlA|Z, GAZ FEe] HIE "ol

FE  Fdgerd wW WA= 1S Wt (Arnold, Cooper,



Stress Scale, KOSS-26)
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2019 = AA t3ARS Hat o] AEL 15.4%, At (FEAF Bt

O]AEL 45.5%= FH 53 3] A5slsl il (Korea Hospital

ke
rlo

Nurse Association, 2019), o] 9=, vz, dEHT}

ke
rlo

FAQATHEAEA R 2018; Duffield et al, 2014). o]z]gF
=

Development (OECD) =7} % 7} @2 ads ZHJAAES
Estlseds B8ty &% hSAF & OECD BuHth w2
FFo] WE2 QJH(OECD, 2019). = ¥ul oyl =219 A=

549 olAge] w1 AT uHHe oms&wRE A8 oR

N

et FARPEA QEA QY RES BAYR Rope] Fo RAR

Q1213 9tk (Duffield et al., 2014; Halter et al., 2017).

AAA AR AT S F9 (Zboril—Benson, 2002)
AL~ E A} T RE < 7M1 715 AL

flo

B 159 (O'BRIEN-PALLAS et al., 2010). 3 7135 A} ¢y 2=

SR AE Folv AA7IE Skl e R A AdE jﬁ% T
9 A =1

o8t 3
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, AAZAE Als=oll, & A, 2012; Silber et al.,

2003) rze] AL AsAA A REHE fHae] 9 vva

A Hv AL wgS fls AF vigo] A "ok 3 AR

DSALER QIS L ®istE Aol AstxE o] Fhxin]go] kg

]_

o
=l

ol#| gt AW FL o]A HE AT FES AAses Zlor &

At

]

Halter et al. (2017)
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SHAE A BAEH W - 9o AR dg FAEAHA A

HkSo o8] ZHubEvhy skt olel et Aeld wkse o|Astazt s
A9} FFoz olojx AA| ojxoez el Hiu olF HAE
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2. 245 ALS] Sl W2, $23 o|F
1o (Kim et al., 2019)
nAs)

U TFEAFY] 74.7%
(Kecklund & Axelsson, 2016).

ol

= ALY

Aol A

=

pE

t}

TC

ik

3Feith (Jiang et al., 2019; Lai et

7}&

o] 9= Aoz YeWth(Liu et al.,

&
2 o
11

o
0]-o

A

2 RE Q)
o

4 At (James, Honn, Gaddameedhi, & Van
9 %7}

=
=

]
Z]
>

!

5% ol

Hayward, Bungay, Wolff, and MacDonald (2016) 2] o]& 73 A=
At ZEEAL

Dongen, 2017).
al., 2008).

2016).
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SEA]

(circadian rhythm) il

Eh=s

o

oW

Ay #AAZ = Aoz Byt (Adams, Folkard, & Young,

1986).

AR R

71 4194 James et al., 2017),

S

ZAo7 ®WIHEATH(Chan, 2009; Sun, Ji, Zhou, & Liu, 2019).

ojy

yoll wheh FrAzke] 2pol7) Flow vhd

C
=0

ol 7%

'ﬂb
L

7F A=

fol wAlzte] Bauch 3AAAE dojA S A7

}7] $1s

S

RnZ

Wol7b & Ae® yERgtt (0193 & 4, 2014).
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et

o F HHEY}(Kecklund & Axelsson, 2016).
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UEFSLTH(Peretti et al., 2019). 183 FFef{E do7 7FsAo] o
ol #AekAE  9¥gsy 1zl "ol AsHE  Zow
ek (eld3 & H5A, 2014; Costa, 2015) o Ao w%
e Aol F7t9 ™ (Ryu & Choi—Kwon, 2018) AFwEHE7} A &1y o
olZ o7t FrketeE Al®E YERsth(Lai et al, 2008). o
EAE F o)lAAE e r F AFAFNA olFAte F£d

FHEC] F4THE AR St AA olHe] JIEFSE EF 5 e

Aow A8t 4= rh(Lai et al., 2008; Shimizu et al., 2005).

2) =

V2= Frgefel @ WAl A &3] Rk R EC] =

H

2o 72 Yelth(Richter, Acker, Adam, & Niklewski, 2016; Smith—

Miller, Shaw—Kokot, Curro, & Jones, 2014). wt]<-FA= E5F2 3

T E Qleto] dF7] gmel I ol AAA, A A7EA 2
o

TR AT FEo] ;o ol Qs v=r wAdE = Sl

ZHo7 HuHEAdrt(Matheson, O'Brien, & Reid, 2014). wuj%
Qe Fradell, HAGE, AHH, L, =2t so] IR #AAH

Q¢lo® HIFEJT(Cai et al, 2018; Oyane, Pallesen, Moen,
Akerstedt, & Bjorvatn, 2013). %3+ I|=Z= LHF FHHs}o

BBl AAA, FAHOR AEF QTR TR AYRE,
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2016; Chiang & Chang, 2012; Letvak, Ruhm, & McCoy, 2012).
ZUlel Al 970099 9] FAME did e R §F AFelAE 65%7F &5

o

1

o,
3%

3w FEARe] A eFte]l ¥ A e eyt
(H. Y. Lee, Kim, Kim, Lee, & Kim, 2016). 53] W55 ¥33
wEEE e AS =Y del 42% FUtsksith(Angerer,
Schmook, Elfantel, & Li, 2017). Zt&%7F $2& A7+

A e dEdE ole AT dah gged, 977 IE

rH

W3}l (James et al.,, 2017), AAIZF 74 (Matheson et al.,, 2014),

Wx7)1#e] FEE FEA9 WA 7ZHA(Kino & Chrousos, 2011),

b

wateEd A4 7FA (Rahman, Marcu, Kayumov, & Shapiro, 2010)

7A€ =9t (Brandford & Reed, 2016; H. Y. Lee et al., 2016).

BEAE e R B o ATeld e olHYREe A duAd

H 9t} (Chiang & Chang, 2012; Lai et al., 2008; Perry et al., 2016).
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3. A HREAEH2AS) 0]

AFAEYAE dFe #-dE o7 A A9 e AAA

2001). AFAEAAE Aol dAFE sdste A T A= ded
A, A7 DAL 2T, A5 AeA Ao, AT 554, B 74,
e A ggEst S 22 A9H S s

Ht}h(Chang & Koh, 2005). ZI3AlE AREAEHA 19387

s3om B AF ZEA & AFAEAS Ut sdu (34,

b

2wl & 718, 2015, LR & #a
ARredaz o wgm, o oudd AED HmATlA =g

HEAY ARAEdA} BE Row HuHATG(IEER & FER

Fodolgln o eelw RALT mA, EAER ALEH 5ol

B 153t} (Chegini et al., 2019; McGrath, Reid, & Boore, 2003;
Mosadeghrad, 2013; Yang et al., 2017). 28|11 9] 25 =}
AR AR AEY A A Jlow yEksith(Parikh, Taukari, &
Bhattacharya, 2004). ZAFAEdAE 25 Ao wal 2oz QI a

AERHAE B AFREAY ATAEGAL B Be Ao



Aoz Ha¥ At (Labrague

o]

1
T

Aol A

(2019) 9

Kakemam et al.

& McEnroe-Petitte, 2018).

74 0]

ofdAke] 78.4%7}

0|

AFREYATE F%
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=4 Q19

U2 Zlog Yelgth AR 2Eg 29 ol f2E wd, F
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ol

B
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=

LFERSL T
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ARl Al

{F

Bk
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’
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ozt g

1:‘11_
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B 159t (Clegg, 2001).

s

s

2004).

al.,

)t (Parikh et

210 2 YE}W I (Chegini et al., 2019; Yang et

I e

o

™
%

H
)
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o] W7} Hol HRFEAEY AT} O]

L=
o

al.,, 2017), AA-714 &

& 7124, 2016).
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4. H Y2 o4

B AFATAAM oA (HAR

o
o
1o
krl
rlr
o
N
o
N
2,
i
£

oldstlSe 2w oA WHFEE AREEHUTH(Cohen, Blake, &
Goodman, 2015; Han et al., 2015; Ki, Ryu, Baek, Huh, & Choi—
Kwon, 2020; Liu et al.,, 2016; Nei, Snyder, & Litwiller, 2015).

AAA EH LS AT AFATd dFe] o] Fe #Ad A5t

SALS] oA FEFE A= LRlE BAEH] fgk AT 106 F

AA olHE wEI AT 15WEolL YwAE BT olHREE

rir

W AdATlM olHAREE olF tARFR o]&d o]

-

A= Wol7] wiitol (Ajzen, 1991) oA ok Edt AA| o)A & 5T
T AUs Aot FHESHA HAa whebA o)A ] thA WgE oA s
0] 23}t (Mobley, Horner, & Hollingsworth, 1978; Van Breukelen,
Van der Vlist, & Steensma, 2004). 322 A AA 9 oAHsS

Aidat7] Sl oA RS ol & oA old IFE v A=

18 ;ﬁ'! o2 1



AHTZE 0] 839t (Cohen et al., 2015). mlrZog AF E7

ol &3AHHFA & A 2011; FA Y et al., 2019; Cohen et al.,
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Alexander, & Kim, 2016), 7FEAFS] €7 W Holyp Ao dfsh

AR EE o] 9] wEolt),

SWNHT 9] Asie ddas Aaftestsh ZEteits

%o =257 A(NRN TO, n=294), &% Az & 67]¥€ (NRN

Kl

T1, n=204), T1xAF F 127Fd(NRN T2, n=204)°] AES

1 2017~20209 % @A AT A el oF Y Ad (FAEE:
NRF-2017R1A2B2002652)
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AEsEAT. AYtsAE F 23] A esE FHGIN oY Ao ALE
gelst AFA(ERN T1, n=300)3% T1xA ¥ 12702 (ERN T2,

1t (Figure 2). T3 NRN TO3, ERN T1<

;O

Ayt 24 ARAA] o)A ARE ARSI olHAE WFOR o]

6 months 12 months

Experienced Registered Nurses (ERN)

Figure 2. Schematic overview of the Shift Work Nurses’ Health and Turnover
(SWNHT) study. Reprinted from “Association between Health Problems and
Turnover Intention in Shift Work Nurses: Health Problem Clustering”, by J-S.
Ki et al., 2020, Int. J. Environ. Res. Public Health, 17(12), 4532.
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Table 1. Variable list by survey points of the Shift Work Nurses’ Health and
Turnover (SWNHT) study

Survey point Variable
Independent variable

1. Sleep disturbance
2. Fatigue
3. Depression

4. Occupational stress

Control variable
1. Marital status
NRNT1&ERNTL 5 Having children
3. Education
4. Work unit

5. Shift work experience

6. Number of night work per
month

Mediator variable

Turnover intention

12 months after Dependent variable

NRN T1 & ERN T1 Actual turnover
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NRN T1 (n=204) ERN T1 (n=300)
Total number of SWNHT study
participants (n=504)
Excluded (n=13)
mp| - No shift work including night shift (n=11)

- 2 shift work (n=1)
- major variable data missing (n=1)

Total number of eligible participants

(n=491)
2 {

Leaver (n=38)

Stayer (n=453)

Figure 3. Flow diagram describing the selection of participants

H2 BE F7]E #sr] 9te] GsPower 3.1.9.4F o] &3}o]
2

ST AgAS AyE EYlZ(Allen et al., 2005;
Estryn—Behar, van der Heijden, Fry, & Hasselhorn, 2010) odds
ratio 2.6, 5215 0.05, 4= 0.80¥ 9w Binary logistic regression
analysis® Aldsl7] 93t HA FTESFE 39590t whEpbA E

AT AL Ak BEFE FHAE A0 vhehg
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Q1AL A Eqom A% (A1), WA T (43

WS 710N, HE 3E 9] st H W S (3F/9)E
Z APt} (Laureen J Hayes et al., 2012; Laureen J. Hayes et al.,

2006).
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=48, A4 HY9s 0~2840% HEUl H24E £ Ho
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Cronbach’ s a=.87%1(Ki et al.,, 2020), ¥ <«79] Cronbach’ s
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A7 o] Qltt. =3tk Q1 T} 7 A & & ¥} (total effect),
A A A @ 3 (natural direct effect), AA7HE &3} (natural indirect
effect) & #2314 4= 71535k
6. 814 19
= A9 A =5 = X Byl 239 AasEHEd

2] 9] €9 3] (Institutional Review Board, IRB) 9] %912

H-1712-094-907, 2017-12-075-002). 22} A=

el

Hkokt}(IRB No.

T2 9

Aetfstn IRBS Ao WA %A (RB No. E2011/003-012)<
kol 7l Yxtg = 7] AAARE Fdhelx] ke HAAtow FE3 ¥
a0l FE =z HAdurgkr).
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SEEAE dutyEo] 3649 (74.1%) 0% 71 weki, ARt
A7 (233, 47.5%) IHF7AEo]l 1d vkl A7 ARSIt
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gA= AA 4919 F

38 (7.7%) ] At} (Table 2).
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Table 2. General characteristics of participants

Total
Variables Categories (n=491, 100.0%)
n(%) or M+SD
Age (year) 26.1+4.30
Education <BSN 449(91.5)
=MSN 42(8.5)
Marital status Single 431(87.8)
Married 60(12.2)
Experience of delivery Yes 31(6.3)
No 460(93.7)
Work unit Ward 364(74.1)
ICU 110(22.4)
DR, ER 17(3.5)
Shift work experience(months) 35.8+43.90
Nurse group by career Novice 233(47.5)
Experienced 258(52.5)
Average number of nights per month(days) 6.10+£1.00
Turnover intention Strong intent to stay 51(10.4)
Intent to stay 328(66.8)
Intent to leave 100(20.4)
Strong intent to leave 12(2.4)
Actual turnover within 12months No 453(92.3)
Yes 38(7.7)

BSN-Bachelor of Science in Nursing, MSN-Master of Science in Nursing, ICU-Intensive

Care Unit, DR-delivery room, ER-emergency room
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2. 0]Jx3} o]

oje] AlA
WA= 6 (50%) 019 aL, oA owrE Sl A 3799 T ol& &
16™ (4.2%) 2]t} (Table 3). °]& =7l = o=t

112 < olA=

=

A= 229 (19.6%) ) 9Lt (Odds

Ratio (OR) =5.54, 95% Confidence Interval (CI) =2.79—-10.99).

Table 3. Turnover intention and actual turnover

Actual turnover

x2 P
Total (n, (%)) No (n, (%)) Yes (n, (%))
Strong intentto Stay 51 (10.4) 51 (11.3) 0 (0.0) 4761 <.001
Intent to Stay 328 (66.8) 312 (68.9) 16 (42.1)
Intent to leave 100 (20.4) 84 (18.5) 16 (42.1)
Turnover ;
. . Strong intent to
intention  |.ave 12 (2.4) 6 (1.3) 6 (15.8)
No 379 (77.2) 363 (80.1) 16 (42.1) 28.7 <.001
Yes 112 (22.8) 90 (19.9) 22 (57.9)
Total 491 (100.0) 453 (100.0) 38 (100.0)
37 Mt &k
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Table 4. General characteristics by turnover intention/actual turnover

Total intent to intent to Stay leave
stay leave
. . (n=491, (n=379, (n=112, (n=453, (n=38,
Variables Categories 100.0%) 77.2%) 22.8%) y2 ort P 92.3%) 7.7%) ¥2 ort P
0 n(%) or n(%) or n(%) or n(%) or
() orMESD . op M+SD M+SD M+SD
Age (year) 2614430  26.00+4.06 26.44+502 -0.85 399  26.15:4.43 2552¢212 156  .123
Education <BSN 449(91.5) 348(91.8)  101(90.2) 030 585  412(91.0)  37(97.4) 185 235
>MSN 42(8.5) 31(8.2) 11(9.8) 41(9.0) 1(2.6)
Marital Status Single 431(87.8) 335(88.4)  96(85.7) 058 447  395(87.2)  36(94.7) 18 173
Married 60(12.2) 44(11.6) 16(14.3) 58(12.8) 2(5.3)
53?52'&”‘38 of Yes 31(6.3) 23(6.1) 8(7.1) 017 .68l 31(6.8) 0(0.0) 278  .096
No 460(93.7) 356(93.9)  104(92.9) 422(93.2)  38(100.0)
Work Unit Ward 364(74.1) 278(73.4)  86(76.8) 062 733  333(735)  31(81.6) 119 550
ICU 110(22.4) 87(22.9) 23(20.5) 104(23.0) 6(15.8)
DR, ER 17(3.5) 14(3.7) 3(2.7) 16(3.5) 1(2.6)
Shift Work Experience(months) 35.8£43.90 35.41+44.62 37.40£41.55 -0.42 674  36.66+45.11 26.31+23.84 2.35 .022
Average Number of Nights Per 6.10+1.00  6.09+1.01  612:096  -025  .799  6.09+1.02  625:070  -1.30  .198

Month(days)

BSN-Bachelor of Science in Nursing, MSN-Master of Science in Nursing, ICU-Intensive Care Unit, DR-delivery room, ER-emergency room
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4 gl VE, 2, AFrEdrd BE
SEERETIE

dell, ¥z, AFAE#AE olForet {3t Aol

4

Adom (Ao OR=2.51, 95% CI=1.54—4.10; & OR=3.49,
95% CI=2.02—-6.02; AFAEHA OR=1.08, 95% CI=1.06—1.11),
olANE fFog ABdAS BATH(FHAZ OR=3.45, 95% CI=1.41—
8.42; W& OR=3.02, 95% CI=1.23-7.38; AFAE# A OR=1.04,
95% CI=1.00-1.07). &2 olFexsl fFost Ao
AN (OR=2.32, 95% CI=1.51-3.57), AA o]z 3= d#AA ]

LT (Table 5).
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Table 5. Association between sleep disturbance, fatigue, depression, and occupational stress and turnover intention/actual turnover:
univariable logistic regression

Variables Categories Tu-rnover intention A-ctual turnover

Crude odds ratio 95% ClI P Crude odds ratio 95% CI P

Sleep disturbance Yes 2.51 1.54-4.10 <.001 3.45 1.41-8.42 .007
No 1.00 1.00

Fatigue Yes 3.49 2.02-6.02 <.001 3.02 1.23-7.38 .015
No 1.00 1.00

Depression Yes 2.32 1.51-3.57 <.001 1.48 0.76-2.86 .250
No 1.00 1.00

Occupational 1.08 1.06-1.11  <.001 1.04 1.00-1.07 017

Stress

b i 211 5
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95%

OR=2.25,

OR=2.59,

o)
T=

o

CI=1.55-4.21; ¥]& OR=3.55, 95% CI=2.05—-6.14;

1.65-4.05; AF2E#H A OR=1.09, 95% CI=1.06—1.11).

95% CI
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Table 6. Association between sleep disturbance, fatigue, depression, and occupational stress and turnover intention: multiple logistic

model
Between sleep disturbance Between fatigue and Between depression and Between occupational
. . X - . . . stress and turnover
Variables and turnover intention turnover intention turnover intention intention
OR 95% CI P OR 95% ClI P OR 95% CI P OR 95% ClI P
Sleep disturbance 225 1.55-421 <.001 NA NA NA
Fatigue NA 355 2.05-6.14 <001 NA NA
Depression NA NA 259 1.65-405 <001 NA
Occupational Stress  NA NA NA 1.09 1.06-1.11 <.001

Adjusted for education, marital status, having children, work unit, shift work experience (months), and the number of nights per month (days) in multiple

logistic regression model
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Table 7. Association between sleep disturbance, fatigue, depression, occupational stress and actual turnover: multiple logistic model

Between sleep Among sleep Among fatigue, turnover
Between turnover intention . disturbance, turnover Between fatigue and - - !
disturbance and actual . . intention and actual
. and actual turnover intention and actual actual turnover
Variables turnover turnover
turnover
Odds  goocr  p 0495 gogcr  p OUIS ooy p OUdS g p OddSgneio p
ratio ratio ratio ratio ratio
Turnover 2.86- 2.48- 2.45-
Intention 5.75 1152 <.001 NA 5.03 10.19 <.001 NA 5.00 10.16 <.001
Sleep 1.40- 1.04-
disturbance NA 3.46 8.55 .007 2.63 6.62 .040 NA NA
. 1.24- 0.84-
Fatigue NA NA NA 3.06 751 0.015 2.15 5 44 .109
Depression NA NA NA NA NA

Occupational

NA NA NA NA NA
Stress

Adjusted for education, marital status, having children, work unit, shift work experience (months), and the number of nights per month (days) in multiple
logistic regression model
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Table 7. Continued.

Between depression and Among depression, turnover Between occupational Stress Among o_ccupgﬂonal Stress,
. . turnover intention and actual
Variables actual turnover intention and actual turnover and actual turnover turnover
Odds ratio  95% CI P Odds ratio 95% CI P Odds ratio  95% ClI P 0Odds ratio 95% CI P
Turnover Intention NA 1.76 0.36-23.06 <.001 NA 5.21 2.45-11.04 <.001
Sleep disturbance NA NA NA NA
Fatigue NA NA NA NA
Depression 142 0.71-2.82 .312 0.96 0.45-1.99  .903 NA NA
Occupational Stress NA NA 1.04 1.00-1.07 .012 1.01 0.97-1.04  .503

Adjusted for education, marital status, having children, work unit, shift work experience (months), and the number of nights per month (days) in multiple
logistic regression model
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£=0.07, p=.004; H= B=0.06, p=.010; AF2E#H2~ B=0.003,

ol

p=.003) 9} olAxE wiE F Ad I g3} BF FAHCR

QoA (A =0.02, p=.003; FHZ £=0.03, p<.001;

N

FAEHA B=0.002, p<.001). 53], FHAMN= A AFH 539

oft
=
2

o7 fFoFTH(B=0.05, p=.044). oAz FHGN} o] <]

A#del 30.2%, Iz ool AL 47.7%, HAFAEHAS

o
N
10
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#Hd el 63.4%% viNehe 2 oE e TH(Table 8).
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Table 8. Mediation of turnover intention in the association between sleep disturbance, fatigue, depression, occupational stress and

turnover (N=491)

Mediation of turnover
intention

Association of sleep
disturbance and actual turnover

Association of fatigue and
actual turnover

Association of depression and
actual turnover

Association of occupational
stress and actual turnover

B (95% CI) P

B (95% CI) p

B (95% CI) p

B (95% CI) p

Total effect
Natural direct effect
Natural indirect effect

Percentage mediated, %

0.07 (0.02t00.12)  .004
0.05(0.00t0 0.09)  .044
0.02 (0.00t00.03)  .003

30.2 .025

0.06(0.01t00.11)  .010
0.03(-001t00.08)  .187
0.03(0.01t00.04)  <.001

47.7 027

0.02(-0.02t00.07)  .322
0.00 (-0.04t00.05)  .925
0.02(0.00t00.03)  .007

90.4 327

0.003 (0.001 to 0.006)  .003
0.001 (-0.001 to 0.003)  .293
0.002 (0.001 t0 0.003)  <.001

63.4 .007
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fFogt ato]lE Koz kgkom (x2=1.75 p=.185), °o|AE&EZ 77

o
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[an
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=
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=

T, =2, AFAEHAE o] gt AA anrt FYFa
oA EE wWiNE g AAWHEINE Folet HOFE ettt Eg
FAgel= olFe digk AAdFFEAE fFost Fo=E
e TH( 8 =0.09, p=.010) (Table 10).
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Table 9. Association of shift work experience with turnover intention/turnover

intent to intent to

Total stay leave Stay leave
. . (n=491, (n=379, (n=112, (n=453, (n=38,
Variables Categories 100.0%) 77.2%) 22.8%) y2 ort P 92.3%) 7.7%) y2 ort P
n(%) or n(%) or n(%) or n(%) or
() orMsSD  i5p M:SD M£SD M:SD
Nurse group by Novice 233(47.5) 186(49.1) 47(42.0) 1.75 .185 215(47.5) 18(47.4) 0.01 .991
tenure Experienced 258(52.5) 193(50.9) 65(58.0) 238(52.5) 20(52.6)

Novice=less than 1 year of shift work experience; Experienced=over 1 year of shift work experience

Table 10. Mediation of turnover intention in the association between sleep disturbance, fatigue, depression, occupational stress and
turnover (N=233, novice nurse group)

o Association of sleep Association of fatigue and Association of depression Association of occupational
Medlat!oFer?;;r#rnover disturbance and turnover turnover and turnover stress and turnover
; B (95% CI) P B (95% CI) P B (95% CI) P B (95% CI) P
Total effect 0.11(0.05t00.18) <.001 0.08 (0.01t0 0.15) .014 0.06 (-0.00t0 0.13) .051 0.005 (0.001 to 0.008) .003
Natural direct effect 0.09 (0.02t0 0.16) .010 0.06 (-0.01t00.13) .090 0.04 (-0.02t00.11) .195 0.003 (-0.001 to 0.006) .08
Natural indirect effect 0.02 (0.00to 0.05) .020 0.02 (0.00t0 0.04) .026 0.02 (0.00t0 0.04) .05 0.002 (0.001 to 0.003) .007
Percentage mediated, %  23.9 .040 30.1 .076 32.8 137 41.2 .025
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Table 11. Mediation of turnover intention in the association between sleep disturbance, fatigue, depression, occupational stress and
turnover (N=258, experienced nurse group)

Mediation of Turnover
intention

Association of sleep
disturbance and turnover

B (95% CI) P

Association of fatigue and

turnover

B (95% CI)

P

Association of depression
and turnover

B (95% CI) P

Association of occupational
stress and turnover

B (95% CI) P

Total effect

Natural direct effect
Natural indirect effect
Percentage mediated, %

0.01(-0.05t00.08)  .597
0.004 (-0.06 t0 0.07) .911
0.01(-0.00t00.03) .107
76.8 59

0.04 (-0.02 to 0.11)
0.01 (-0.06 to 0.08)

0.03 (0.01 to 0.05)

76.1

228
778
.009
.254

-0.01 (-0.08 t0 0.05) .618
-0.04 (-0.11 0 0.02) .251
0.02 (0.00t0 0.04)  .064
-130.11 645

0.001 (-0.002 t0 0.004)  .512
-0.001 (-0.004 to 0.002) .572
0.002 (0.001 t0 0.003)  .001
185 .503

ol
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Abstract

Turnover intention and actual turnover of
shift work nurses:
Causal mediation analysis of turnover
Intention
Ki Jison
Department of Nursing
The Graduate School
Seoul National University
Directed by Professor; Choi-Kwon, Smi, PhD., RN

The nurse turnover rate is high although nurse shortage is an important
issue worldwide. The high nurse turnover was reported to be detrimental not
only to patient outcomes but also to nurses' health. Previous studies on
turnover used turnover intention as a proxy variable due to difficulties in
studying actual turnover. However, the relationship between turnover
intention and turnover was inconsistent. Hence, this study aimed to examine
the association between turnover intention and actual turnover by using
prospective longitudinal data with a time lag of 12 months. We also
explored the association between each independent variable (sleep
disturbance, fatigue, depression, and occupational stress) and turnover

intention and turnover, and the mediating role of turnover intention.
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This study was a secondary data analysis study using Shift Work Nurses'
Health and Turnover (SWNHT) project data, a prospective longitudinal
cohort study targeting shift work nurses. We analyzed sleep disturbance,
fatigue, depression, occupational stress, turnover intentions, and actual
turnover within 12 months. SAS was used for statistical analysis.
Descriptive statistics, Pearson's chi-squared test, independent t-test,
univariable logistic regression, multiple logistic regression, and causal

mediation analysis were performed.

The participants were 491 female nurses working shifts. One hundred
twelve(22.8%) nurses had a turnover intention, and 38(7.7%) nurses
actually left their job within 12 months. About one-fifth(n=22) of 112 nurses
with turnover intention left their job (OR 5.75. 95% CI 2.86-11.52). Sleep
disturbance, fatigue and occupational stress were associated with turnover
intentions (Sleep disturbance OR=2.25, 95% CIl=1.55-4.21; fatigue
OR=3.55, 95% CI=2.05-6.14; occupational stress OR=1.09, 95% CI=1.06-
1.11) and turnover (Sleep disturbance OR 3.46, 95%CI 1.40-8.55; fatigue
OR 3.06, 95%CI 1.24-7.51; occupational stress OR 1.04, 95%CI 1.00-1.07).
However, we found that depression was associated only with turnover
intentions (OR=2.59, 95% CI1=1.65-4.05). In causal mediation analysis, the
total effects (Sleep disturbance f=0.07, p=.004; fatigue =0.06, p=.010;
occupational stress f=0.003, p=.003) and natural indirect effects (Sleep
disturbance B=0.02, p=.003; fatigue B=0.03, p<.001; occupational stress

7]

-
|
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=0.002, p<.001) of sleep disorders, fatigue, and occupational stress on
turnover was significant. Only the sleep disorder had a significant natural
direct effect (f=0.05, p=.044) on the turnover. In further subgroup analysis,
we found that the causal mediation analysis results of the nurse group with

less than 1 year of shift work experience were similar to those of all nurses.

In conclusion, we found that turnover intention was a strong predictor of
actual turnover. Sleep disturbance, however, might cause turnover even if
the nurse had no turnover intention. Therefore, early intervention for
preventing and alleviating sleep disturbance of shift work nurses is urgently

needed.

Keywords : Night shift work, Nurse, Personnel turnover, Sleep disorder,
Causal mediation analysis
Student Number : 2018-35756
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