creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

3 AL

Association between shift pattern,

sleep and fatigue among

fixed night—shift nurses and 3—shift nurses



v z=Ee B

oH

o]i
=

-
El
1A

ol

o

29

2024



EREE!

SRR

SREE

;g

o]

o]

F vl (@)
2 9 (9D

-
AN

udt



or

op

19} $27} ol w

A
=i

-

s

oF

o

)

ol

st
S

9]

A7t
Q2

[e)
|=] |=]
FAHEA

o]
IBM SPSS

1

k)
pal

Cronbach’

=
=

o

R

o]
=
,JEL‘__
A

I 2 5o
CERY
we}

Fof )

S

P
T

Q

[¢)

A 3}
A ¢} Fitbit tracker
o]

=
=

B2 A oﬂ

S|
=1

el

e
3] 9
A

3

24le

o

A&

o

R

A= TH
C3mu2E 7bEAF 50M) 9 1,2607A 0]t

3t
28.0

A7)

11€ 264714 ©

o A, IELE =R A AL, Fitbit tracker

=
kil

%5 of o

3HYEF NZIALE Ao R 1497 A7) Bad

N&H zARdTol,

statistics

vl
P
T

A

i

.
gl
o
w

]

HAl Skt

o]

9l
=4, ATodAke

o

-

Aol



A
HA Sk

Bl

S

.

©

°

fro
#9)
%o]—

o] f

o7k
F7F A

HAl

I<]

i
bt

ar

°

7t

=

A7)
S 3

717v 4

}-

257} o)

SH|

T EEo]

717% A

T
~KH
B

>

\=
S 4y

=i
=

RHg v =

A ekt

=

AM FAE¥=7E Stath el

Abel ezt vzt

359 oy ol M %3

ojp

X

¢+

Wk vk Sl

A o]
I

2 AZEY, A

(e}
s Ao

]

o

o~
T

1.

;OE

noh 2 A7



M

iii

z

x
=

List of Tables

vi

LISt Of FIGUIES ..o e

3.

__AE

o
np

. 10

III. 949

11

1.

.12

14

.17

0
K
~

xE
e
w

. 18

i

X

o

. 19

xr
g

n

iii



IV. 9+2%

. 20

. 23
. 26

"0

ilf

)

28

.31

AL
[

il

34

. 37

43

. 46

o
]

!

.93

-

. 97

. 58

. 68

. 70

Abstract

v



List of Tables

Table 1. MEASUIEIMENT ouiiiiiiiiieiiiiitiiet ettt e ettt e e e e e ettt e e e e e s et eeeeeeeeeas 18
Table 2. General CharacteriStiCs Of SUDJECES tivrniiintte e 21
Table 3. Job related Characteristics Of SUDJECES  wuuviimiiie e 24
Table 4 Sleep Characteristics and Fatigue of SUbJECES coviiniieiiei e 27

Table 5 Comparison of Sleep Characteristics and Fatigue Between Night Fixed Shift
Nurse and 3—=Shift NUISE ...ccccciiiiiiiicce e 30

Table 6. Effects of Shift pattern on Sleep characteristics and Fatigue .................... 33

Table 7. Differences of Sleep quality, Sleep parameter, Fatigue according to Shift

|SFZ R A< @ o EE PR PP PPTPPPRN 35



List of Figures

Figure 1. Two—process model of sleep regulation ..o e eeee e 8

Figure 2. Enrollment flow of the study

vi



L. A&

i3

g AMn] Ao o
o Qloh[2].

S

1891182 x4 =4

B Al o
B I = G W

et

45 2

HAgE AR AL

RS
277 b A

3k

b

S

7}

o4 31E WA A5 4

A3 ez

—

0

=0} ] 11

]

o]

X

T

N

2309, 33, 244

ta, olF 73.4%7F 3

S

)

~
fite)

2 o

1tH(2,3].

0

o% HiEd

K

= WA 7|,

)

(Circadian rhythm) &

=
i=1

957

o|J
Nl

K

9

Al

ot

N

}

] [10],

wid 12.4~18.5%7FA ®ai¥ i QIok(11].

[e]
hu

A B

oz AAESIEH10,12].

A7 A2

|-
T

iSe
FH=

feetE 29
i

S

=
L

TEAIZE o]

b

A}

gm71#e 74.1%7}

¥, 2020 =4

3t
ol

A 7}
S

.

1TH[3,14].

)

oy
il
~
0

oo, QoY ¢

k)

b A97h wol WzEsl B3 mzsdo)

S



o]
A7}

15

H n} o

1

k)
pul

o

e o

9

MHDO} 7}V &
ERTIK
A 7}
gils Ooﬂ —9—

3

B
T

ol_w ~+

) Jo= e R
I o

o n oA oy
~ ™ = 9 My on —  oT
Ov o 17_A| ﬂArO EW (@] o "y .

_ B oy N C = 7 oY % Al
© 3 QET%HO %.H%m Wz
2o H sl ) mr ~N m R i i + = X g5 X
X ol ﬁﬁ[ﬁ.ﬂ 7%5:1 97e%§>
00 5 i ™ ™ =< o Bo — = a ) N )

8 B NI T o R ™ T oy o e Xoa TS do O wltm & o=
" o el N zﬂ ur = o W w Mﬁ o © T o 3 W & ol o
& oy e oo T oo B O = & o oo BN =
%o ,A]o ﬂh pg = DT o#a 0 _ ° e AT © ﬂ R X ﬂﬂ = ﬂ.l o = = pes

5 B L%%QEL_Q AT ﬂ&umlz1_é

G o I N P oo X = L8 A <o o <X <
o - ) T B = mo o uﬂ ) 0N o B2 > - A m Hr @. . |
= ™ { o Ak E v o Z iR T £ — 5 = - g 7 B _ 0 ) % o|
X F o — FIERA IS I > T <+ = !
ﬁ%yo ﬂ%oﬂas.mwﬁ1amg¢ = 0 i

Mo ] R Y 15 s =7 xS 3 = 5 = ok
= e gy B o o = 5 B v g o N 3 = -
B o o] B M o B o il % S o ERe o w0 L
o o M T T X = o M o ko B of = o = o = o m &0

= g N T = oo I ° e - LR iy
o] = o m = 5 2 F o o s 7 7 " < I
R . A o <508 T ~ v TR v 7 = B T ™ g o
Bl = 21_ El E._ oﬂa MU_I 5 J L= EE OE o = < e HLE M dﬂ o7
MMLWﬁ%AaﬁM%EWOEmmm]xﬁm.ﬂ]no%aum,m@

A ] ) —

Aqom}&;%%@wmjm%qWﬂmgoM@mﬂ#
w T E @x@%aﬁi .mb}fa‘elnﬂwof%}agaﬁ
%o ~ ‘_W_ E = <A Njo M 5 £} A 9 RS T oy = o T - 59 = =
o X I o X ol oo N9 oo = = %0 %0 oF m < b e

onLufqz*quﬁATQu&k bLGLﬂﬂ g ¥
~ @ M. ioF S < = g R N o S K
&3 % p R oF o W_wi o7 R - T o= o, ™ Jo — wu = s W Mo
o Pk A" = ol U A oM S oo s ° R i) F d o
io = —~ H OB . = X e ol X = B 5 o B Q°
_u 1:1_ X W ol ﬂ_ol _ﬁﬂ HA_I = 5 _ "5 ¢ K ,M " o) HI (@4 o B wn ,HA_I ,.wu ﬂl
- w3 E@mmvﬁgi@@twﬁzft )
= ol o g B T T K BoZ ™~ M) oo A T Y s ™
qﬁﬂ@gﬂﬁf%gﬂ T %%QL T T %ﬁngﬁm
2 = o5 o = B ° g v D o — N H T X 5 USRS N Ly
—_ = o fl oA o - % I T = < Gy —_— X & i
o 2 Ty F T 0° : o = T F woO®S
A T U o TR ) > @ X p o] = S
o) v mw a oy T oy J) o of R’ T N E) w_e n_rm s © N o o ©
T w5 ~ & B = _- Bo g 5 O W T Tow T N = o — =~ A >
AR 0 Nlo O 20 Xl os  H] N O nﬁt = % T o x 1 I ™ R o~ T
o " L 4 of & *F q or AR % =3 o X2 o & RN e %o
gL ATEmQMMﬂa M@Eﬂ < ongﬁoBm?E
%ﬂWoﬁ_zs_ﬂ H%Afu@ﬂ@@ﬂﬂlmfﬂt W
< = R Lo A N o Ak A RN X B S o% () <! 2
N WA W T 5 e S E o% B -
oF ?TA@401 i&auzﬂi}ﬂ
JL ) [0 ﬂw X 0 ‘.lﬁ_oﬂ —_ %O — & s 0 A
) ﬂ_gﬁa?%gmﬁaw %T
T = e M F oo B PN = 2 ol
- % ~ 0 Zo wf ke %o
& o RORT a g X
Be Be N % o oo B N
< T oF T ey
wn o} o
3 N o E X o
ﬁe —_ x B
~ o
0 ﬁl

s e
257 9
A TH35
—37].

S

9



)

Bl
7o

)

o4 FaEol g
2

o=
Ok‘l— A
LA -

t}

A3}

=]

s

- %Z é
S 12 vha
g9 Zlolt}

M

B!

;01_
O

o
T

B

/\—]jﬂr 3] 2 7|_ ;(l_o 7|_
_\,L] | s
o - ~ ]

E.
=

e
T4



3. &9 34
D 594

DIREEREE

~

a-
i

K

o
nJ
o7
o

—

NI
A

39

_]

I
NI~

}-

(2) =

ge]

i

e
A

DIREEREE

ol
U

oy

B
&+

o
B

wr

B
&+

J A1 ZF(Wake after sleep onset,

214

<
N

FHAE7] (Latency), & &S (Efficiency), Y™

(2) =54 A9

il

Parrott¥}  Hindmarch[31]9]

[e)
e

o}
e
&

"
o
NF

ol 2

[47]0]

=%
o

A EA] (Leeds Sleep Evaluation Questionnaire, LSEQ)ES <z}

A (Korean Version of Modified Leeds Sleep Evaluation Questionnaire,

o] -3t}

o

of
o

%)
ﬂmo

Ar

=
=

KMLSEQ)

KX
=

Fitbit charge 5(Fitbit, San Francisco, California, USA)

A] O
-

3

E
=

PN
il

time),

sleep

A3 (total

sl

A

awakening),

of

latency),

onset

THAET] (sleep

s},

% o)

44 & & (sleep efficiency)



3) IR
(1) o287 39
SFESA ASHE A =R AAH, JAH AL ARE T 5 vk Ae) o

Bolo] AT JElE warh4g]. WRABEE G 2FAA old BEY =t

(2) =44 49

2 AFelA Winwood & [49]¢] 7fdtstar, wlopg] 5 [50]¢] WHket wojF2ke]
Y259 ¥E3EE ZHE=7(The Occupational Fatigue Exhaustion Recovery,
OFER) & Arg-ate] 543 A5 oJvgth



A

S

AL 9ol A=

A
Al

HIA}L3]

o
.

ks

oFzha}

»OEMNET REITECE
To —_ < ® W T _~
TR KK @%ﬂ%i%ﬂ;}u =T T N L
ST F 2w oY wB ﬁﬁemeaﬁo%_ﬂvwﬂm
= Jo o ;m or o° J ol % um 8% BT _mv
; I - = A g & J) HoON = O
! . oo o= g N T = W = = N s T
3 o ~ . = 9 o Z % © X0 © oy
y Satx RS IV g h Z2EEM LT
i =y HooeT oo o | i - N e Z oF .m T =K UL ol =
B/ bt = _A,..f - i o EI o < = ~ & % = m or zT ,_uur o °
" M%Vﬂ.,%ur%_odﬂ s_%m_@&{ﬂ%m
- o 5 % el - 5 5 = ol o =
= ull%,@emuu%iufm N%mﬂﬂ%xd
R o X o @ cew 2 VRE 3 T = Y e e
) 55 R MY o = " S g oy T o M
o m%%m_ﬂﬂMﬂ%z@% m%cgﬁwﬂ&m%%
I cLHE LY o rad R Exwkm ey ™o
=y N Mo  7e© o]y = o & o o NN
= o Mro~ o = T < ) = H oo o
E - < 0 o N~ O 22 o © ~ <I 0 0
nH N OXome o ml | T o2 T S or W= i T
5 o oy F oo o= " 57 2 < S )
— 0 o 3 - X 1r _L 0
X S = =~ T 4 — 2 0f S g = 9P o= o
. GHWMHLX ! w T T E o3 Mm oo s
£ T B0 pE E 0T E 25 Tk w2
K o N R i~ o o 2w o B R o N o O o8
o Ny BT " oo = ﬂ %0 ~ - o= iy = ~ 2
) =R TR S O S 5o F R LT DR
o+ B ool o i N NN T I N
F N F ! o g
T SLE T % w - 2w 7 SR E N
N = ' = Do o E I e~ N & (e ol
- o &= I oy = . = S N o o~ AR oo o
B El sy E ﬂu ;O.# —_ ﬂﬂ_ = B N — ofo —_ R
T 5 = = il = ™ M T o C H o e
L s g ey E ko BT S I CA R S
TG S R = g o IR °
i kufxﬁgua_z_%wvm 3 %aﬁ4]1ﬁ7s®
o ° @ <L h Bl X o 0 @ — o 75 UOu MH o "0 e m
) N N oo S <% Mo O — o H oA X
iy 4¢ym%anoV4% c % ¢ QF W 7 ©
5 g BT E® T D oxd 8 A= R -~
~ N .= ~ — [~ ] —~ oL' o 0 To ) ~
ﬂ.%%%ﬁﬂ%%ﬂe&&% Hawm@%wuﬁm
SO s Yoo ow T oy =S ® o FD
0 o . E X ody - g A 5 o] N ~ M
5 X T T 0 R E ol R A ° S oo o A
N < 9 h N F rE ok . = % dp E o " e M
S oMM e wm e PEE FEAaEM T 2
S I K ks "W m w T _ 4
o oH oF I I Y m@ B Mo
I X ¥ oF ®



L

R

7} A1 7]

=

=

¥z

X

%
A&,

°©

9
pal

ot

b #719 UES mer wak

S

7+ A (shift work maladaptation syndrome) 7} 243

geH 55

d

1A

ERS

vl

A A 79,

591,

tH60].

e
ToH

ol oi7]e] =g

EC)

4r
G

gl

jang
g

ks

2871 2]

EERPN
-

B!
tH65].

15

9
pal

7}3
=
=

=

& 3ltH63,64]
o

7}

qE

_CH

o

&
%

g o
A Az e

I ek

1

[}

23]

=

=

SRR
SRR

1
i

T
°

)
pal
pal

1

o

o Zs2lot U

o Hsy 43

A= e
LAl Al A
7] ol

=9
=

o)

o

Cl:

1.23(95%

W
xr
TH

it

oy

pu
R

Mk

=

o

SR e,

HA

w ATH66].

°©

94

o

e

1.17~1.29) o=

o

T
TH

A

o|

2.1~14.6)%1 Zlo=

CIL:

A3
AgYdEs=rt 5.0095%

gLl <)

2

|

H]

S AHO0.5%) ©ll



Vel TH69]. 3, woldF A wE A JFE EA% ATl otwd 2R E
AdFE 8y HEFTY APn7F 1.04(95% CL: 1.01~1.07)A
o] ARG EFE geFaAw 1 5 AANAT e ud A7e HE
FEEE Fofo|th oftEHE et FHl ol &%, Vel A Al ot}
A== F7kskAl |vk71-73].
o oo]2 Q) FHAsgl Ze oFE

=}
X
r (
rJ
e
o
pass
[o
_y
29
N
ry
i
>,
=
B
N
&
o
i)
b 4y o
o
do

Borbély [75]+= FH-7Z14 #ids e dF71 #Hsd F
homeostasis) o] 23] ZAAFT}E two—process model(Process S, Process C)&
A3ttt SHA (Process S)2 1 344 (sleep homeostasis) A2 7
Alzrol  A4E gy (sleep pressure)©] AXTE ol AIFEW ZFASHTE
Co4 (Process O)= 477 Ao =x 24A7F 7719 E+&

o

A0 2eh. Pa

)
ogk
oz
oX
~
2,
@
@
o

2
x2
rlr

] Aggo] FojEa, FHYE (sleep
deprivation)O] 71" gdskEel ¥ AXA d 2 gl o5 sHg
CHA e AT wbi= A Ao B34 5w o)A A Dok (Figure 1) [76].

Sleep deprivation

Sleep onset

Process S

Day-night

o cycle Sleep end

a

[+

[+

e

Q.

\ﬁ —’ -— \-
7am 11 pm 7am 11 pm

Time (hour)

Figure 1. Two-process model of sleep regulation. Process S indicates the homeostatic built-up of sleep pressure
and Process C represents the circadian rhythm. Reprinted from Koo et al.[76]. The physiology of normal sleep. Hanyang
Med Rev 2013;33:190-196.



soz el

<)

oF7]

3| of
ol 7] (light—dark

=
=

7

=

1

h

]

5 X (misalignment)

A

e

SiH

5

)
T=

2= [e)
Tnd'é‘

W=,

w2 o] 7

A =

cycle) £}

2179

Aol Frel A 7ol
JaL ool Fol

e
A Ao (752417 Bk

oRb 2RE h

ol A7)
Aol A

1

=

7}
)
3}

fus

=

AlZE Alzbol w2 7] wiitel, dFTE

ZHA Al

Al A,
ERI)
oz

L

s

=
=

]_
A7

A CHA

[82] 9 ZFEAb
ol

=)

&t7] o Huh(81].

9]

<

2 4

o] T

o

e
oL
-

=

1=

3|
er

p=S

v]7} =7}
Uekata =

=]

fLs

Aol C3}
OFFF Lt - (5.52A412h) 7F St e - (5.7 741 3h) €}

A1zke] gskeh

alL

AR el A FRie ol

process model°lA] S374
notype)°ll wi} x}o]

ojH ol Ar[78-80].
Frobd vk (76].

SE|E]
S¥4

1}

“

, 25

T

N

Al 4.684]

ﬁo

o

ofpy

o
-AY -

of (<l

HATH[84].

L
fu

=

Aol &

A
Aow dHA ArH[39].

7t ik

L

=257l (shift work disorder, SWD) =%

Ayt

=

26.5% =
ul

ok
%l

=

o]

H wo

Qi
fu

A HlE

=

e
telx o wiW

A ©ch[27]. SWD
2.3%—84.0% 74

Al 8.12A17FR
Al B.7TTAIZE

9

Ak
w2}

o]J
i

B/

B

Nd
W
1

o

X

ojn

1 9=

%

oj

-



SH|

TEASNA H=

A,

S

o)

R A%7170

71t+[88].
¥] 2 (acute fatigue)

al

3

qlo] g

<]

L
R

3

A

9o =

il

L
R

o] A}y, 18y THJ I Z (chronic fatigue)

srel el o

e

}-

<0

9 AHE 671E o

=
=

92, AquA

i

o
;Lmo

1t}[95,96]
W EHF FS A 33~70%7F 2

0

=0
AL -

ARkl mla) vl

Hasty, o= vE

=
=

X
X

e

o|J
e

i

71 Aol

ol [91],

108 A= Av[91].

o
=

el

o] ¥z
FEES

o=

KN

v A

9257t o

A5

H] 3
0} O
1o

S Al

W zE
3]+ 5]

]

H

=

017

28

e 4

3l oF

=
— =

el M A

il

B
.

]

ol

—_

E

Do

B

~

A
=

o

)
T

vty wustglon], ¥wrt FAdss

| .

Geiger—Brown

Aoz YERETH93].

e

27t %

o

WA E &

P A

Fot

39

s

. e 84

w3l

10



1. A4

1. A7 27
BT OB AE MBS B 1hEAR)
PAE QB stersts] Aw Aed wAteln

11



2ol Al

st

=
<7

O] 7 7] el A

178¢]

0

-
=]

)

)
o7
4
%

3l

)

245 Aot}

=] 1

o %

670 EFH g5l

o}

37 A%

A7}

A= AT el A

L
fu

]_

By

SRR
A9)

Pt

5]

(D A4 7<=

s %

P12 &9

S

=

s

A&

35

¥

47

ol 4ke] o =7 kel A

A =

&

3

@

4

~
o

W

2 A9 71+

EIRE A

3

T A 2= G+Power 3.1.9.

B

ie]

T

%

o

¥=17] 0.10, AF Y 0.80, +o4F 0.05¢

< &

7] e 2

|

o

kel
ol

2] Aol %

12



Ao s AAsigiod HEHom Aol o thidaks oRIHE oA 487, Suui
ZF2AE 507g0IRlEE 1y o HE TRt TERET] 4T, EHACR V7] 2GS 2%,

aEA QY rd 29 & ogwel FR wdel AZHom B U8 EAR:

Enrollment of Shift Nurses (n=100)

L |

Night Fixed-Shift (n=48) 3-Shift (n=50)

Pretest

Exclude (n=8)

Drop out (n=4)
Discomfort (n=2)
Incomplete questionnaires (n=2)

v v

Analysis (N=40) Analysis (N=50)

Figure2. Enrollment flow of the study

13



&

A7
)

Q

°]-§

=

=

S

A2 A
Qo] E 7]7]Q) Fitbit tracker

A o)

€]

A A%

)R

Tx3tE A1V
A

AbA

skl

=
T

i

g, A9 AR, 7

==
-

KN
=]

=K
B!
_Eﬂ

&
<|m
p

=

T
;O#l
Njo
e

-

-

Ho

wr

s
)

ik

o

2) 4571

NEE Morningness Eveningness

Gl

3

9

Horne® Ostberg[94] ]

o] §-3tol

=
=

T (MEQ-K)

1

22951 7}

=
=

Questionnaire (MEQ)

o] WelE= 16—867 0|t}

A94 (16-307),

‘&O

—~
fite)
1vNO

Ar

RS

o & (70—

MEQ-K<]
72019t}

15

=

L

R

A

3
a=.820]%l o,

Ao =42 A1F%E(Cronbach’ s a)

o

Al
=
S

kel 3

obd 8 (59-697),
Cronbach’

TAH o=
HE

T,
A

9

CI)
(42-584),
7N ak

B
L

[¢]

T3
g6 ow Y. MEQ

Cronbach” s a=.77°]31t}.

A9 (31-414),

,._,mo
il
W
A

1ol A

B

W

gojelE 7]7]Q Fitbit charge 5
i

14

(Fitbit Inc., San Francisco, California, USA) 2 o] &3}o] =



TR (hour) = FA ] 78 AZF - AR FE AR
233 (3]) = R AFFE AIZRE vpA e Aojur] HA7kA] Aoid Sl
FRIE () = F FHEAZL / F FAAE + 100

T84 9 54L& Parrott? Hindmarch[30]o] 7Bg¢et 2l FHH 7L AiEA] (Leeds
Sleep Evaluation Questionnaire, LSEQ)& <A GS[47]¢] =]z 3w F3}sh
A EA] (Korean Version of Modified Leeds Sleep Evaluation Questionnaire, KMLSEQ) &
ol g3l ZRaYUTh. FRolw LSEQE Fasl mmstel A FRAHE ZYse
Ao Fus 1,23 £, FH (458 #3), Me FF6,7H £ 4 Al
Fo 9F(E.9,108 TP 54U vad 49908 F 10830 T4 gk 7

=& 0l 100489 =xxA BN, FHS BE 239 de g =39
1 =

TE U @e® 0ol 1008 Atelelw Hah maas sl Aol F2 Ale

Sm gy, Al =9 AlE% Chronbach's a= .920]%1, d=old =79 AE

Chronbach's a= .95°]%1th. ¥ <dAFolx= A shF(e]2) e +He de SHs=S
=

s, wiYd FApEldA dojd wimih skFe shA S5
AlZ]E (Cronbach’ s o)== .929]%it}.

4) I 2%
Y2 %= Winwood®} Winefield, Dawson Z12]3 Lushington[49]¢] 7§¥&3t The

o
_O|L'
H
2
me

Occupational Fatigue Exhaustion Recovery (OFER)E wWolg] 5 [50]¢] H
ETE AFEste] SAsEITE steolet OFERS §4 ¥ & (acute fatigue, AF) 5+,
WA ¥ 2 (chronic fatigue, CF) 5&3%, <57t 35 (inter—shift recovery, IR) 5%3 &
157 #@ex 450l vk 7 & 73 HAREE 0F Gt FA)elA 64 (st

o]
T er FATY HAres (A FE H9)/30x100% =EFSH M= 0-1007 ]t

VNEEE Ae7h ses V2RV Fae dvlsta, 2% P R ofHae At
Fers AE ofHwe Axvt m&Ss vt @sold OFER: Aol
FAgEE 9 FAETE7E E@RJIHATI50]. =7 A @A AlF % (Cronbach’ s

15



aF9] FEol AF = 86(CF) .84 (AF), .84(IR) ol om, ot
.88, 7}
H2ss &
AelA =79

alpha) =

75(R) o]dtl. . AFoAE 259
FATE.

ofs

AlZ] & (Cronbach’ s
5 | IR s
St

alpha) = .86, 2}
FA =73
AFEE 76(CF), .76 (AF),
Aarg e 571 A

3k ujd
Al®] & (Cronbach” s a) = .86(CF) .88(AF), .88(IR) ©]

16



4. A7 53 7|17 8 B

O

1742 20239 9¢ 194%E 11€9 2687HAA3 AFodat

199 A55H 712 257900 FEAEe] T2 AFES e 28Rl AFUE (| 2ARD el
A

re
re
-
1o
of
_>|4_‘
krtl
B

N
N

Fol Foldtna st BEATL ATAelA ARAT LW ATA Qe He)

MAOR AT B, ATUg, AEH AT Fol W thgA WF, Fitbit racker FEH,

A Pyel walel A@stn AT Fol BAE P& F ATE AYSAG. wD
. g

NEx
ATYAAES Fol wPOEAYNS BES] AT
7§'
(?4

ARE VlEem A F Gite] wd gom 13w Aldsgla
TR A vEEs 149 3

AREEEAaL, AEEAbE el FEES O
Ao g FeEl K

A EAL A

%
A¢A Fw 5AS 548l S8l Fitbit  chargebs  ol&dk3lth. AT Ak
&

A §, 3x

13k & AFAIAAE AAsH A7 A= B4 &5 (non—dominant) ©f] 253t
AP ANE 717HA Fitbit  tracker®  FAEegith. Aol A FolEel  Fitbit
oAl E T ¥ olF T F4 ARE AT AE Fu 54 AR
AT gz A 2adste] AgAbek @4 #ld ¥ oAFA] wERe] gEs

17



Table 1. Measurement

Survey time

Measures Survey method
Pre(once) Daily
General Characteristics o Online survey
Job related Characteristics o Online survey
Shift pattern o Online survey
Subjective Sleep Characteristics (0] Online survey
Objective Sleep Characteristics (0] Biomeasurement
Fatigue 0o Online survey

2 3= gAadwy AEEY Y Y3 (nstitutional Review  Board, IRB) 2]
SA(FA/ME: 1040968—A-2023-017) F AUt &0 AFYE (F2AD)
TAPEY Fo] AF FAE AAEL T AF EFe] ZASHE WHoRE AT Fo
TE Atk FoA e Aol Folsts B WA uY B st ddstar,
T AF 24 ol9eo] ojudt BHoTL ALsA] %S A AAEA AF
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Table 2. General Characteristics of Subjects
n (%) or Mean+SD

Night fixed

Variables (;itga (l)) ( ;Ef(t) : (31;3;15; wt(p)
Gender
Male 21(23.3) 13(32.5) 8(16.0) 3.382(.082)
Female 69(76.7) 27(67.5) 42(84.0)
Age (years)
Mean+SD 29.93+4.21 31.35+4.63 28.80+3.48 -2.981(.004)
Minimum 23 25 23
Maximum 51 51 38
Marital status
Unmarried 78(86.7) 34(85.0) 44(88.0) 0.173(.760)
Married 12(13.3) 6(15.0) 6(12.0)
Living with
Yes (with others) 45(50.0) 22(55.0) 23(46.0) 0.720(.525)
No (Alone) 45(50.0) 18(45.0) 27(54.0)
Education level
College degree 20(22.2) 11(27.5) 9(1806) (.249)¢
Bachelor’s degree 62(68.9) 24(60.0) 38(76.0)
Master’s degree and above 8(8.9) 5(12.5) 3(6.0)
BMI @
Low weight 4(4.4) 0(0.0) 4(8.0) 6.035(.110)
Standard body weight 40(44.4) 15(37.5) 25(50.0)
Over weight 18(20.0) 9(22.5) 9(18.0)
Obesity 28(31.1) 16(40.0) 12(24.0)
Mean+SD 23.49+3.97 24.89+4.35 22.36+3.27 -3.144(.002)
Minimum 17.09 18.59 17.09
Maximum 33.75 3375 31.25
Smoking
Yes 9(10.0) 4(10.0) 5(10.0) (1.000)¢
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No 81(90.0) 36(90.0) 45(90.0)

Drinking
Yes 63(70.0) 22(55.0) 41(82.0) 7.714(.010)
No 27(30.0) 18(45.0) 9(18.0)

High risk Drinking®
Yes 38(42.2) 7(17.5) 31(62.0) 18.039(<.001)
No 52(57.8) 33(82.5) 19(38.0)

Regular Exercise ©
Yes 44(48.9) 19(47.5) 25(50.0) 0.056(.835)
No 46(51.1) 21(52.5) 25(50.0)

Caffeine intake

Yes 71(78.9) 31(77.5) 40(80.0) 0.083(.800)
No 19(21.1) 9(22.5) 10(20.0)

Chronotype
Morning type 1(1.1) 0(0.0) 1(2.0) (.442)9
Intermediated type 47(52.2) 19(47.5) 28(56.0)
Evening type 42(46.7) 21(52.5) 21(42.0)

a) BMI (body mass index) <18.5 (low weight), 18.5~22.9 (standard body weight), 23.0~24.9(over
weight), =25.0 (obesity)

b) More than twice a week and seven glasses for men or five glasses for women

¢) More than twice a week and exercising 30min per session

d) Fisher’s exact test

SD = standard deviation
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Table 3. Job related Characteristics of Subjects
n (%) or Mean+SD

Night fixed .
Variables (;itga (l)) ( ;Ef(t) : (3121;15‘; wt(p)
Department
Ward 48(53.3) 26(65.0) 22(44.0) (.123)
Intensive care unit 38(42.2) 12(30.0) 26(52.0)
Emergency room 1(1.1) 1(2.5) 0(0.0)
Others 3(3.3) 1(2.5) 2(4.0)
Hospital type
Tertiary 14(15.6) 8(20.0) 6(12.0) 15.909(.001)
General 59(65.6) 18(45.0) 41(82.0)
Primary 17(18.9) 14(35.0) 3(6,0)
Number of beds
<100 9(10.0) 8(20.0) 1(2.0) (.011)°
100 ~ <300 31(34.4) 11(27.5) 20(40.0)
300 ~ <500 30(33.3) 11(27.5) 19(38.0)
500~ <1000 14(15.6) 5(12.5) 9(18.0)
<1,000 6(6.7) 5(12.5) 1(2.0)
Nursing career (month)
Mean+SD 67.82+41.57 80.00+38.11 58.08+42.00 -2.563(.012)
Minimum 6 26 6
Maximum 180 171 180
Fixed night work duration
Mean+SD 12.58+11.74
Minimum 1
Maximum 42
3-shift work duration
Mean+SD 55.08+41.39
Minimum 5
Maximum 161
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Working hours (hour/work)

MeanzSD
Minimum

Maximum

Number of consecutive shifts

MeanzSD
Minimum

Maximum

Breaks during work

Yes

No

Breaks time (min/day)

MeanzSD
Minimum

Maximum

45.23+9.80
20
80

2.05+1.09
1
7

14(15.6)
76(84.4)

122.31+54.03
60
240

41.85+7.48
30
60

1.72+0.73
1
3

13(32.5)
27(67.5)

127.50+£52.94
60
240

47.94+10.63
20
80

2.23+1.20
1
7

1(2.0)
49(98.0)

60.00
60.00
60.00

3.066(.003)

7.168(<.001)

(<.001)?

-1.225(.246)

a) Fisher’s exact test

SD = standard deviation

25



Moo=
M uwﬁ %
o o ol oy =
B ol N ~N ] L]t T
w o TN A PEREYER
AT o ﬁu L.ﬁ =y ﬂ_,_AI oy o) .E e
: 5 & GO - B Lz W o
\Ul. X < oo =) i UT B 0™ w MM Oﬂ T
ot W B = o o A m o= M d R
N = Ak <8 - = T o n dﬂm o
- L} T 5 EEEY 0 2R X ol y
2 X0 o) ~ x ) ;N N He X" al
< uro o A xS = Moz o = Y
&= ,our Ho T A R ) % ol o = 1o - o]
B- = o\ N~ S 7T .y O N xR
A FOE o = . N%oﬂ{ o T RN
E..# © 0 ME o o + o) —_ _:f o
Ak p o~ w Kooy Mo W > B <
zi Xﬂl laye) +_ . —_ © — UW % .HL .
R - oo XS %) s o N
" = oo Y os S N e -
= = E x R ] YT 2 F 9
5 o m B T g ol ° Zoe T @
ur I ¢ I o= wovyagﬂiAf. & 8
= o o B < T @&gz@ﬁ?wl
g X = X & oo O o B w0 Z v
s 7o oW = or o R S To © "
R Oy T TR E o X SEE B
Gl o - M.uw N ! g o X ~ z R
= o o I uomwlﬁw#mu.ﬂA
T B o XS L] AuoﬁéLa%_z M
T o P TR PN N o = o]
P = TR o X + (3] o
yr ™ 3 o
sl ) w = 70 ™ < e s % o o n
G wz Oz g%gﬂfiqzz.oﬁwﬁ )
= L 3 o el X - 0 — = o
T =7 T Do o= E:o;oﬁ_gbf_gm w T
N ¥ XX iy = N + oo ' E
o Eox s % & 5 oo & oo x5 < B S & = Mok
s L Epve %ngm Afmmmo.uwvm 5w
Ly B o o~ o T o o . ©x N = -~
i THEe ﬂ;iwﬁl.);q.w YWz
BT B ~ = 4 #H T . @ N — @ 5= SN = o R
%o - = +l © R Lo o o <+ m N % - 2 o
e X XK 9 9 S = W N BN = 2 8 MJM X o
% -8 B 7 S & o5 5w
RSU o ap) Y X i I - =
= SIS < o rJ ) 2_ ! i
ﬁowzﬁ@mmo.u, o
N K S ° N BT
S JF
Y

26



FEAHG1.50+22.8774)7F 3n &% FEAH60.68+18.53%) Kt SAACE {2 35HA

gkokth (p<.001). il
FEAH(46.98+22.8074) 7

H

31
okt (p<.001). 2% 3

2=

o
H
=

B
5 AH62.35519.99%) uEt EAGo R fola)
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55.52+2261FH 0=

3t 59.28+20.48F o=

oFzL 7 o

op g

=

FEAH(G3.92+22.267%) 7F 3n T P& AH63.56+17.83%) Kt SAACE {2 5HA

Skt (p<.001).

Table 4. Sleep Characteristics and Fatigue of Subjects

Mean+SD
Variables (;it;%) nglslflfg ot &il?s‘gt) t(p)
(N=40)
Sleep quality 53.10+18.13 55.96+19.81 50.82416.32  -4.941(<.001)
Sleep parameter
Total sleep time (hour) 5.50+2.08 5.34+2.10 5.63+2.07 2.441(.015)
Latency (hour) 0.74+1.01 0.62+0.90 0.84+1.08 4.027(<.001)
Number of awaking 21.34+12.69 21.79+13.22 20.99+12.26 -1.107(.268)
Efficiency(%) 88.59+13.54 90.02411.92 87.44+14.62 -3.452(.001)
Fatigue
Acute fatigue 56.60+21.07 51.50422.87 60.68+18.53 7.692(<.001)
Chronic fatigue 55.52422.61 46.98+22.80 6235£19.99  12.553(<.001)
Difficulty of Intershift recovery 597812048 53.9242226  63.56x17.83  8.326(<.001)

SD = standard deviation
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Table 5. Comparison of Sleep Characteristics and Fatigue Between Night Fixed Shift Nurse and 3-Shift Nurse (N=1,260)

Mean+SD
Night F_ixed—Shift 3-_shift F ()
Variables (n=560) (n=700)
On shift Off shift Day Evening Night OFF
(n=264) (n=296) (n=162) (n=148) (n=165) (n=225)
Sleep quality 54.06+18.78 " 57.65+20.57 P 51.49+16.07 49.88+13.812 50.07+16.84 2 51.51+17.632 6.479(<.001)
Sleep parameter
Total Sleep Time (hour) 4.54+1.79 2 6.06+2.10° 5.98+2.28 ® 6.25+1.79° 4.60+1.81° 5.73+1.99® 30.871(<.001)
Sleep Onset Latency (hour) 0.52+0.74* 0.70£1.022°P 0.77+1.002° 0.97+1.25° 0.60+0.86* 0.99+1.14 " 7.607(<.001)
Number of Awaking 17.65+11.832° 25.48+13.31°¢ 22.38+12.23°¢ 23.00+11.60° 16.81+11.18°2 21.71+12.81 b¢ 16.705(<.001)
Sleep Efficiency (%) 90.02+11.32 ¢ 90.03+12.46 88.29+13.57¢ 87.16+15.94% 89.46+12.92% 85.53+15.43 ¢ 4.085(.001)
Occupational Fatigue
Acute fatigue 54.75+22.752 48.60+22.62° 63.42+17.50¢ ¢ 59.37+17.69 ¢ ¢ 64.51+19.03 ¢ 56.77+18.67°°¢ 18.722(<.001)
Chronic fatigue 48.40+22.382 45.72+423.142 66.03+17.23" 60.68+20.43 P 63.70+19.88 P 59.82+21.23 P 35.023(<.001)
Difficulty of Intershift recovery 55.52+22.09 2P 52.50+22.352 66.58+17.824 63.33+16.66 ¢ 66.20+17.70 ¢ 59.59+18.01°°¢ 18.539(<.001)

a <b<c<d
SD = standard deviation
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Table 6. Effects of Shift pattern on Sleep characteristics and Fatigue

Sleep quality Total Sleep Sleep Onset Number of Sleep Efficiency Acute Chronic fatigue Difttlculty of
Shift pattern Time Latency Awaking fatigue Intershift recovery

B t(p) B t(p) B t(p) B t(p) B t(p) B t(p) B t(p) B t(p)
Night fixed on shift ~ 2.215 (1.'220666) -1.270 (f.'ggf) -0.494 (3.8819) -4.286 (3.5’319) 4.630 (if)g?) 0.602 2'735135) -7.190 (f.ggf) -1.431 '(%79‘)‘
Night fixed off shift ~ 5.450 230112) 0.268 (1.'14563) -0.308 '(%f)ﬁ 3.678 (3 610915) 4.610 (i:(s)(gﬁ‘) -5.218 (20?5? 9.451 (ﬁggf) -4.205 (20;11?
Day shift -0.162 '(f)g'g?;; 0.238 (1_'213866) -0.198 _(.1(5216‘)‘ 0.802 8:562‘1’20) 2.489 (1_677854) 5.693 (2.670952) 5.507 (2_660299) 5.853 26906;
Evening shift 11.565 '&iif; 0.479 5522(}) -0.016 (08;51()) 1.435 (1.'216155) 1.498 (1 '209“65) 2811 (1"13;)1) 1113 3650157) 4163 zbofoz)
Night shift -1.082 '&f@? -1.189 (f.'ggf) -0.380 (f.'ggll) -4.963 (f"ggf) 3.802 (2.670462) 7.054 (3 640810) 3.228 (1. '152510) 5.879 (2 690939)

Adj. R? 091 136 027 093 010 126 199 135
F(P) 8.865(<.001) 13.387(<.001) 3.181(<.001) 9.032(<.001) 1.786(.028) 12.332(<.001) 20.550(<.001) 13.273(<.001)

Confounding Variable: Gender, Age, Marital status, Living with, Drinking, Regular Exercise, Caffeine intake, Department, Hospital type, Working period (Nursing career), Chronotype(MEQ)
Reference Value : 3shift off
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Table 7. Differences of Sleep quality, Sleep parameter, Fatigue according to Shift pattern

Variables Estimate SE df t p
Sleep quality
Night fixed*NOCS 2.212 1.799 1230.327 1.230 219
Day*NOCS 1.997 1.807 1130.990 1.105 .269
Evening*NOCS 3.269 1.662 1039.216 1.967 050

Total Sleep Time

Night fixed*NOC 0.103 0.193 1187.443 0.531 .595

Day*NOCS 0.558 0.194 1073.454 2.875 .004

Evening*NOCS -0.045 0.177 1010.737 -0.252 .801
Latency

Night fixed*NOCS 0.132 0.096 1114.375 1.381 .168

Day*NOCS -0.094 0.096 955.210 -0.983 326

Evening*NOCS -0.069 0.091 1068.554 -0.760 448
Number of Awaking

Night fixed*NOCS 0.094 1.227 1216.530 0.077 939

Day*NOCS 2.692 1.238 1110.300 2.175 .030

Evening*NOCS -0.558 1.137 1053.665 -0.490 .624
Sleep Efficiency

Night fixed*NOCS -1.713 1.294 1117.754 -1.324 .186

Day*NOCS 2.070 1.273 897.316 1.626 .104

Evening*NOCS 0.097 1.212 1023.379 0.080 936

Acute fatigue

Night fixed*NOCS 1.243 2.035 1226.714 0.611 .541
Day*NOCS 1.136 2.041 1104.268 0.557 578
Evening*NOCS -1.095 1.896 1053.866 -0.577 .564

Chronic fatigue

Night fixed*NOCS -0.408 2.124 1222.203 -0.192 .848
Day*NOCS 1.176 2.144 1125.752 0.548 .583
Evening*NOCS -3.164 1.976 1070.600 -1.601 .110

Difficulty of Intershift recovery
Night fixed*NOCS -0.019 1.963 1210.484 -0.010 992
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Day*NOCS 0.911 1.964 1076.905 0.464 .643
Evening*NOCS -2.582 1.822 1017.623 -1.418 157

Reference Value: night shift* Number of consecutive shifts
NOCS: Number of consecutive shifts

36



4,

39

Shizt a3

o g7, o Yoty

REERE

R
s

o

Abarel AdE o] kT APE 2%

A

HAl

ZE olojd

=

ofpy

9

SFaLAk Al = A

o 7zAsE &8

s

i

7 2,

KN
=]

Aol G ol o

G (665) Brp yol

[e)
Ao A

el

o

7}

Ry~
[e]

oF

7

AT AT F

o]t} Fitbit tracker

X
L

o]

=
=

277}

(93%) B.t}h

e
;&
B
&+

ﬁo

;&

skekek[100].

oF7h S 4}

i,

A A

ks

7}

KeX
=

o}

iy

T/

AR

o
-

S

SRl 7o)

o] Wol[102]

Foll ozl

e

To=

W 7] A (homeostatic sleep drive) & &

&+

ﬁo

Fof ofghi

-
W

=

314

FHe

37



- O
TH 2

717}

-
~H
B
-

)

B
i

03

thit

B

o
AR B ok

571 W&o [103]

WA of

1AIZE o] el

Ak

A
M.
fayas
%

)

%

717y &1
ol AJ7rEge] Aol

T
~H
B
4

)

34

Ar

o] Folal How

i

N

Fo [15] A

V&

=
e}

HE B ATl opE A FHFRI B 2R b

Q]

H

2717} 11

gl

ol o},

ZE =)

o

B

s

[18]¢] #]

71850

ol

SR

N

—

o

—

o
&
o
oy

ojn
R

o

[

b A= ozt

3
<r

o] 7

HA =8kt

5|

ARG F9

H] 3

S AL

510419 AT7ARIE

James

b

NE] 712 9] (actigraphy) =

4
o]
oW

il

AR

Gn
&+

o
o
.UO
el
i

N

oW

o|J
o

U
o

B
&+

—

0

¢

i

e
AT
-

05

5

=
HH

o
o
e
g

bt

< (cutoff score)?l 667 Xt} sro} FHol Ao

ol

N

A
i

T

33t

Aol

==

S|
=

o2t KMLSEQ Agh

S

o}

1

o
3

A4 (61.677) [105]

514 o)

e

gt

3

d

)

)

w0

)
B
&+

)
;O.#

N

i
8

o|J

1

3

&

p—
L

253 A7 (Quick return)

38



ofpy

<r
ok
)

g
o

AR, &

L
pu

ATde =LA

e,

110719 =Fo] 7}

e

A

A

= A

Z:]:]_
o

Zo]

)

Tl AL ME 1Y (actigraphy) 2

AT Alell=

Sy

24 Assks Aok U 5 Arh weby o)

7315

dl, °l=

)=
AN

dol M =2 Jlo® Uy

A, &

B

o|J
i~

)

O
TH

e [109]

H] 73]

2= A1 7H(6.5.417D) 3}

Eix

3%
o

el

]

NI

4.6~6.341%F

o=

ol

F191e 44 Apele] A FHago] stobxl

5]

olA=

o

o

BE

A 8=

717F A oA

T
~H
B
g

T

39



= A

2. A7 A ZFHEe] o

Low/moderate,

e el web Low,

A=

)

e

3

3

2 A7ga)

FEE 5 ArH49).
o} ¥

high®

Moderate/high,

T+ Moderate/high oI

[e)
- =

35

w9 12417

A RG[110]%2 FFolth. 184,

=
ARe] ¥ =2

s

A Ea

3

m
e R4 1

5]

=

)
J_,NO

Ar

i

2 AT

o

kel

STAS RS rE=s

o=

107 e,
Ao et A7(112]9 Mg

#% ol ofshee

=
=

o|J
e

oFZk

’

i

3 Pt A

KeN
=]

o}

R

Q
S

=
H F

1

o

3}
sl

3l

&

il

Gh

=

A7}

AL 3 7PsAMR T 9257 gt

L
fu

ot

o] =

S vER T

A A

ATH15].

T
= T

gL ot

o,

L
s

6L7HA = FAFE

w

|

2T E=

IoH[113]. webA 7S ALY
1 w5 Aol ¢

9]

o

PN
2 5

A17171 €

=z
> Z

ARES

1% % 5

ErE o

KN
T

DA F 2 e b

il

‘EO

[e)
.

HTh 57k

FZAF(47.947h)
=22 37 ZAF(5th Korean Working Conditions Surveys, KWCS) o] A K.

.
el

4197170 =

B

i
o

ZAOo7 11

T 43A17F[114]91

ARl vk & 4 glon olzels WREs WA vhe

3

3

A7kl

40



AN =
L

[49] <]

AzgEEd wHo]
o

ol

L=
o

Winwood
] 3o

L

T

0]
pal

a7 7]

23}
3wl HEAE o] e

T

<
pal

g
system) ©|

3 3aLth ofxbIFARe] FAdV =,

o]

-

s Elo]

o H

ebt.
EER)

E oA

TC

979

A 2"l (circadian

=7
el

al

=
=

-y
a-

571

277]
o

I~ Z
T""O]
] ©
16

359 ofegwol

A

A7

ot

A}H3]
g [115],
of

A A7 AAE 24 ol¥we] ¥ #@e g ATH116].

=

o vz H

o

o
2]

A
L
=

d
=

A9}
295
]

25 A}

o

Nlo

s
M

ol
™

ol
A

2 %7}

oFRF2 T4

RETA=)

&,

AR A 30.8%7F +F &

A

Folot.

BE

o

=3

H

il

2T

P2 [117],

5]

fu

wre)
T

o}

Aol

257}t
=

toh e

3o

7355t
=oloF ¥

=

HApe] of

=

o] &)
(awakening complaint index) 7}

1

R

P
T

FX]

213l

2]

AR "tk =A A4
9-10A17F 23 A 217t (wake maintenance zone)©]7]

o]

of Hlall FwdlZHAl FA7I7F o, F]EEHA &= 4™ (non—refreshing
1t}[120].

FoATH118].

[<]

AA, 3

A E 7 =
AT e

s

|

41

171 9]

9

WzE G



wjr

TR} wobd

13 vhe} gl

D

-
=

f o)At Al A

93]

th - Abel H)

0F7] 5G]

A A

Aoz YEhsith

et

=
o

—_—

o
i

63

P e A

17 98l BEs

5]

Aef[121]

—

0

¢+

42



A

A] @

a1

VI. 28 4 AA

AbAd oIt 20239 9€ 14FE 112 2697HA] A= 249

b AA

3
fu

°o]-§

=
=

o] MEZA}FS} Fitbit charge 5

)

~
o

‘_n_mo

il
n

2t
one—way

907 9]
uf-2f

<

i

) £l

N

1

S

H]

Aol

sfof

9]

°ol&

SRS
¥} e,

VA

[e)

=

o}

L

R

el A

X

IBM SPSS statistics 28.0

.i J

o
A

SH|

S

5

[e)

-

A3t

Q.
R

I

A, A

=
=

A,

b
;OT

o

-
s
Ho
o}

J)J

£}
o

~

ro
o7

AO

oI5, o

43



T

3

Abell ]

Eds

oA A, o
SHAl

9l

o
—

A7E e,

i3

F7]ell=

) skl ke

A %

FA7]el & A4 AaE

/\] ciks

3
-
)
o

X

il

o

3
er

o

pof of

S

el AF= 7]

ol A2

s

F3A 710l AFel3H (napping) o oh

3

w2 AL

it

)

$elupete

e ]

o}
=]

sl

Aol A 2ozt

bt b

H| W5

44



Aol Sl

L

fu

Ak

7171&

1=
=

ot 2

o
H

lyﬂ

o
=4

B

o
o)
o

oj

oju
Hlo

N
o
7

o)

X
X

3
A
oF
W
=}

M.

7F 7t

f F

Bo 2 AdA

L

fu

A

3]

_clq

[e]
=

Wob v
45

2 Az, FAE

o

Al

S
=2 A

]

PN

o

PN
T



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

FEFH

World Health Organization. State of the world's nurisng 2020: investing in education,
job and leadership, World Health Organization, Geneva.

A9, dA], 484, 11508 woA ds3 AEEE s eFFsddATd 2019.
1-140.

HANTAL Z2FA A ZAF [Internet]. WRAZIZAFS]; 2021. Available from:
https://khna.or.kr/home/pds/utilities.php?bo_table=boardl &page=2&page=1
A5, FuS. 2~39 WY skl dF7] FERE, e A, HHay
Ao BA. AdzrE AT 2013;19(3): 309-320.

Edéll—Gustafsson UM, Kritz EI, Bogren IK. Self—reported sleep quality, strain and
health in relation to perceived working conditions in females. Scand J Caring Sci.
2002 Jun;16(2):179-87.

Moen BE, Baste V, Morken T, Alsaker K, Pallesen S, Bjorvatn B. Menstrual
characteristics and night work among nurses. Ind Health. 2015;53(4):354—-60.
. opzbtE Y A7, #H HE FHO =2 1#. Journal of sleep medicine.
2021:;18(1): 1—-11.

Ministry of Health and Welfare. Improvement strategies for nurses' working
environments. 2018

o], ZslY. 3 - A EFARNA WHE oAb T, 4 e 7ol
ZA B m A= FEF. FE Gt #]. 2022;28(2): 100—-109.

AAS, dF, oAA, AFd, ods, oldxw, HAFFY. WHIAIZHT 3AS
3N ZHF ALY AFRISE, NS HFTFIAE o W AT IFAE st
1A, AT AT, 2012;18(1): 63—73.

Lee TW, Yoon SH. Trend analysis of hospital nurse staffing and working conditions
in 2010—2019. 2021 Business Report of Korean Hospital Nurses Association. Seoul:
Korean Hospital Nurses Association; 2021

ojmlefl, 3z, HJ3, PaF. FTIHLE TZAY AT TFALES oA R
Wt Q1. e agErs#]. 2015;21(5): 519-529.

T, AR, wulEFE 220 Y e vxE g dy e
73 (WLB : Work—Life Balance) ¢ wi7§&3}. 2020; 35(5), 66—73.

A3, PAEE, HAg.  obdAEtEAeE 3mUitmAY] EE mUEF
A % (Standard Shiftwork Index) =}o]. JA7FE A, 2017;23(1): 54—63.

A7, st9u. AEEEHEAL oibdE s AE AHAGC Foste EEAFY
AR Ay, A QA7F5 3] A, 2023;32(2): 49-57.

eHE, BFE, AFS. AU, otdY UsAF 3mwd) 25 UZAMY Al
A 7 o8k 2017 ;7(4): 551—-556.

Wickwire EM, Geiger—Brown J, Scharf SM, Drake CL. Shift Work and Shift Work
Sleep Disorder: Clinical and Organizational Perspectives. Chest. 2017
May;151(5):1156—-1172.

olFE, o]lAFF, uAH, oy, Ay, 4/ s HEAEe wdg
Tl el AP, thshA A &8k, 2007;19(3): 223-230.

Ha4, e, 29, F £ e W =Fo] 1241 mulEFAY] e
w] 2= 9438 Journal of sleep medicine. 2019;16(1): 26—235.

}

46



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Scott LD, Arslanian—Engoren C, Engoren MC. Association of sleep and fatigue with
decision regret among critical care nurses. American Journal of Critical Care 2014;
23(1):13-23.

o7 I ] Z=wgbol AlE] W wEwrol oA R AT 2010,

Aulzl, o5, ol A, AT HFAES 27 e Ao mx= Yk
53 erE] A, 2018:24 (4): 276—287.
Kelly GA, Blake C, Power CK, O'Keeffe D, Fullen BM. The impact of spinal cord
stimulation on physical function and sleep quality in individuals with failed back
surgery syndrome: a systematic review. Eur J Pain. 2012 Jul;16(6):793—-802.
Ane, fudd, 283, AolabE F - wdolde] Fuoky, Fugelsd B Fwel
A, A A%, 2014;15(1): 57-74.

ojx1L, &FAT Azl FAsheE B FEAS aHe] Hy R4 #EA.
St akst 7] shs] =4]. 2022;23(1): 641—-651.

Perez—Macias JM, Jimison H, Korhonen I, Pavel M. Comparative assessment of
sleep quality estimates using home monitoring technology. Annu Int Conf IEEE Eng
Med Biol Soc. 2014;2014:4979-82.

American Academy of Sleep Medicine. International classification of sleep
disorders—third edition (ICSD-3). Darien: American Academy of Sleep Medicine,
2014.

253}, f{ Wl 3 AS oft wdlEfel FHage] IE, 3 ol %
) 2] = Oﬂ CSerdlo) ¥ A 1aehs] ®]. 2020;31(2): 311-322.

Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric practice and research.
Psychiatry Res. 1989 May;28(2):193—-213.

o3, HFH., FEAA woEFzAMY FUESEAY Fefewstel  #AlL
7B 5 88 %], 2014:21(4): 403—-412.

Parrott AC, Hindmarch I. The Leeds Sleep Evaluation Questionnaire in
psychopharmacological investigations — a review. Psychopharmacology (Berl).
1980;71(2):173-9.

Hed, A, AWML, AAA. o] AFe AFE f sh=o] ArtEa 9
SAET. A58 . 2012;15(1): 1-10.

22, A, AL Zo] Y Az FHe v A 5 TR dx2T AFAT
17k 5 838 %]. 2021;33(1): 44-55.

de Zambotti M, Goldstone A, Claudatos S, Colrain IM, Baker FC. A validation study
of Fitbit Charge 2™ compared with polysomnography in adults. Chronobiol Int.
2018 Apr;35(4):465-476.

Bad, A&, ool £#AYE =l TEAY £#HAE T35, TEZL W S
A s g3 AR E AT xﬂgﬂi@ﬂﬂ. 2022;25(1): 1-10.

Kagamiyama H, Yano R. Relationship between subjective fatigue, physical activity,
and sleep indices in nurses working 16—hour night shifts in a rotating two—shift
system. J Rural Med. 2018 May;13(1):26—32.

Lee SY, Kang J. Effect of virtual reality meditation on sleep quality of intensive
care unit patients: A randomised controlled trial. Intensive Crit Care Nurs. 2020
Aug;59:102849.

AAS, AAG, X8, TS5, H4E dstEd kAo woids el wE
AFE A A AE AL 2023; 33(2), 206—214.

47



39.

40.

41.

42.

43.

44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
99.

ul AR A~EHA B, Journal of sleep medicine. 2022;19(1): 21-30
uLg L o]odzl, MA Y. AWt T wuldF FsAY] s dE BASE B9 wTAIZE

= = j8A .
GEE AT, 2020;4 2 A RAGEAY w52
L kX A A ALY oA RS 9 oS vhest ded AL
2022; 42(1), 258—-276.

z874, WA, &7 U Ee ztzdAexsl 7kEAF aguix|gle]  #HA.
A1 75 83 %], 2021;33(3): 236—246.

Az}, ojA Y. FEFHY A A B e TR AAFYUHA, ez E3,
AFrtEo] u|X & Y& dFAE 7|3 =14, 2022;23(2): 588—596.

&8, AFY, 71EE, AT, s s AY AGAFo A ot HE wE H U)o
gt 1. =AY B8] %], 2018;28(4): 331—345.

e, A, Aujol, gdddo], AAF, 2F. LA 759y By E Y3 F18 2
T4 A\ AAE AR ob2E 1996; 1(1): 218—-234.

Russell, C., Caldwell, J., Arand, D., Myers, L., Wubbels, P., & Downs, H. Validation

of the fatigue science readiband actigraph and associated sleep/wake classification
algorithms. Arch LLC.2000

712k, H3 A, 721¥HE. Psychometric Properties of Korean Version of Modified
Leeds Sleep Evaluation Questionnaire (KMLSEQ). 2014; 17(1), 10—-17.

HolE, FUA. F29] R4 KIWHN(QA 77t 8H3] %), 2003;9(1): 61-69.
Winwood PC, Winefield AH, Dawson D, Lushington K. Development and validation
of a scale to measure work—related fatigue and recovery: the Occupational Fatigue
Exhaustion/Recovery Scale (OFER). J Occup Environ Med. 2005 Jun;47(6):594 —
606.

Min A, Min H, Hong HC. Psychometric properties of the Korean version of the
Occupational Fatigue Exhaustion Recovery Scale in a nurse population. Res Nurs
Health. 2019 Oct;42(5):358—368.

OECD. OECD guidelines on measuring the quality of the working environment. OECD,
Paris, France. 2017.

&3, 54, HASAY SEIHEHY wE d-AF Fy AT ololFord
nAE G, A PRI 8E] A, 2018;27(4): 191-202.

Ava, o1, A tEd GPREAY AZwe AP BTN &I =RA.
2016;17(1): 209—-218.

World Health Organization (WHO). International Council Nurses (ICN). (2020. Apr.
6.). State of the world's nursing 2020.
https://www.who.int/publications/i/item/9789240003279

International Labour Organization (ILO). (1977. Jun. 21.). Nursing Personnel
Convention, 149

o ErAxe] B AR A A [Internet]. Aot A B Ak 2019, Available from:
https://www.kosha.or.kr/kosha/data/healthPromotionMediaData.do?mode=view&a
rticleNo=241403&attachNo=

Lee J, Jeong IS. Compliance with Recommendations on Work Schedule for Shift
Nurses in South Korea. Saf Health Work. 2021 Jun;12(2):255—-260.

o] 3], offti=E I dAYeF 1 IHF YT FAH LR, =E . 20205 35—-47.
Harrington JM. Shift work and health——a critical review of the literature on working
hours. Ann Acad Med Singap. 1994 Sep;23(5):699—-705.

48


https://www.who.int/publications/i/item/9789240003279

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.
e

78.

79.

80.

clg

i

A7, 2, 2AR. 25 FRED ool TEA AAel vAe I

AT T oA AF G A8 R L 2013;15(2): 1-7.
Ong CN, Kogi K. Shiftwork in developing countries: current issues and trends.
Occup Med. 1990 Apr—Jun;5(2):417—28.

AT, oFA= 74742 ,p:og/\ AA79, AR, AFd, $59, AFs. w2 F7)
Aol miAe 9F -diA, £, AEY A, el A3k gaggel watel—. 2002;

14(3), 247-256.

Boivin DB, James FO. Circadian adaptation to night—shift work by judicious light
and darkness exposure. J Biol Rhythms. 2002 Dec;17(6):556—67.

Berger AM, Hobbs BB. Impact of shift work on the health and safety of nurses and
patients. Clin J Oncol Nurs. 2006 Aug;10(4):465-71.

Antunes LC, Levandovski R, Dantas G, Caumo W, Hidalgo MP. Obesity and shift
work: chronobiological aspects. Nutr Res Rev. 2010 Jun;23(1):155—68.

Sun M, Feng W, Wang F, Li P, Li Z, Li M, Tse G, Vlaanderen J, Vermeulen R, Tse
LA. Meta—analysis on shift work and risks of specific obesity types. Obes Rev.
2018 Jan;19(1):28—40.

Depner CM, Stothard ER, Wright KP Jr. Metabolic consequences of sleep and
circadian disorders. Curr Diab Rep. 2014 Jul;14(7):507.

ol7et, o, FHgeNg T, Oied g et =], 2022;23(3): 185—191.
Pietroiusti A, Neri A, Somma G, Coppeta L, Iavicoli I, Bergamaschi A, Magrini A.
Incidence of metabolic syndrome among night—shift healthcare workers. Occup
Environ Med. 2010 Jan;67(1):54—7.

Brown DL, Feskanich D, Sdnchez BN, Rexrode KM, Schernhammer ES, Lisabeth LD.
Rotating night shift work and the risk of ischemic stroke. Am J Epidemiol. 2009 Jun
1;169(11):1370-7.

Woo JM, Postolache TT. The impact of work environment on mood disorders and
suicide: Evidence and implications. Int J Disabil Hum Dev. 2008;7(2):185—200.
Scott AJ, Monk TH, Brink LL. Shiftwork as a Risk Factor for Depression: A Pilot
Study. Int J Occup Environ Health. 1997 Jul;3 (Supplement 2):S2—S9.

Driesen K, Jansen NW, Kant I, Mohren DC, van Amelsvoort LG. Depressed mood in
the working population: associations with work schedules and working hours.
Chronobiol Int. 2010 Jul;27(5):1062-79.

Ruggiero JS. Correlates of fatigue in critical care nurses. Res Nurs Health. 2003
Dec;26(6):434—44.

Borbély AA. A two process model of sleep regulation. Hum Neurobiol.
1982;1(3):195—-204.

T, Ak A4 i A, Hanyang Medical Reviews. 2013;33(4): 190—196.
9, Ans, 9SRL oft A9 % AgEUY] % WS AlA WEI A
WHako] W H]JL. 71Z23t3AA R8s #] | 2000;2(2): 81—-89.

Chinoy ED, Harris MP, Kim MJ, Wang W, Duffy JF. Scheduled evening sleep and
enhanced lighting improve adaptation to night shift work in older adults. Occup
Environ Med. 2016 Dec;73(12):869—876.

Boivin DB, Boudreau P, Kosmadopoulos A. Disturbance of the Circadian System in
Shift Work and Its Health Impact. J Biol Rhythms. 2022 Feb;37(1):3—-28.

H7Y, AT, 7240 ol adayAE "dd dFUIRE AEAE S
A w 2% F3Ae] -4 ofAF AF7]%8. Journal of sleep medicine.

49



81.

82.

83.

84.

85.

86.

87.

88.
89.

90.

91.

92.

93.

94.

95.

96.

97.

2017;14(1): 23—35.

Hong J, Choi SJ, Park SH, Hong H, Booth V, Joo EY, Kim JK. Personalized sleep—
wake patterns aligned with circadian rhythm relieve daytime sleepiness. iScience.
2021 Sep 14;24(10):103129.

Uekata S, Kato C, Nagaura Y, Eto H, Kondo H. The impact of rotating work
schedules, chronotype, and restless legs syndrome/Willis—Ekbom disease on sleep
quality among female hospital nurses and midwives: A cross—sectional survey. Int
J Nurs Stud. 2019 Jul;95:103—112.

Booker LA, Magee M, Rajaratnam SMW, Sletten TL, Howard ME. Individual
vulnerability to insomnia, excessive sleepiness and shift work disorder amongst
healthcare shift workers. A systematic review. Sleep Med Rev. 2018 Oct;41:220—
233.

A5, Fod, UA%. FRAUDT FEAY ATV fFe] HE 2R FHEAL,
ALl A A ZF, FEA o] vl 20215 23(3), 227-236.

Pallesen S, Bjorvatn B, Waage S, Harris A, Sagoe D. Prevalence of Shift Work
Disorder: A Systematic Review and Meta—Analysis. Front Psychol. 2021 Mar
23,12:638252.

HrA., oy 25 A4S Y3 @2 A2k Journal of sleep medicine. 2023;20(1): 1—
10.

Lee KA, Landis C, Chasens ER, Dowling G, Merritt S, Parker KP, Redeker N,
Richards KC, Rogers AE, Shaver JF, Umlauf MG, Weaver TE. Sleep and
chronobiology: recommendations for nursing education. Nurs Outlook. 2004 May —
Jun;52(3):126—33.

S kEAEY] 9E SHETY RS AL FFAAR=EA]. 2018:8(2): 67-75.
Geiger—Brown J, Rogers VE, Trinkoff AM, Kane RL, Bausell RB, Scharf SM. Sleep,
sleepiness, fatigue, and performance of 12—hour—shift nurses. Chronobiol Int. 2012
Mar;29(2):211-9.

B3e AFHE. 94 AFTsAY e 2EACAA AHAJAAE Horte AF.
ks w83 %], 2013;19(4): 594—605.

AH3, Ao wd 25 3 ARe vlmd 25 A e i, gEE 9

A A NA] 75 #o]. AdAZEE 88X, 2017;29(2): 190—199.
184, AW, d¥9s, AAE, ©AZ, vAHs, uds, w-yz, AQGE, o]FF,

o<, o]&F. WUEFNIALY vE2AY. R AT 3 A, 2004;18(1): 103—

Gander P, O'Keeffe K, Santos—Fernandez E, Huntington A, Walker L, Willis J.
Fatigue and nurses' work patterns: An online questionnaire survey. Int J Nurs Stud.
2019 Oct;98:67—"74.

Horne JA, Ostberg O. A self —assessment questionnaire to determine morningness —
eveningness in human circadian rhythms. Int J Chronobiol. 1976;4(2):97—-110.
784, 20-39 Al AdRleA g3tk ol F-AYE HEMEQ-K) 9 i+3 a7 +
A AddEg e gy 2012,

Burton E, Hill KD, Lautenschlager NT, Thegersen—Ntoumani C, Lewin G, Boyle E,
Howie E. Reliability and validity of two fitness tracker devices in the laboratory and
home environment for older community —dwelling people. BMC Geriatr. 2018 May
3;18(1):103.

Veal BM, Mu CX, Small BJ, Lee S. Subjective cognitive abilities correlate with poor
sleep among day-—shift and night—shift nurses. J Sleep Res. 2021

50



Oct;30(5):e13359.

98. Drake CL. The characterization and pathology of circadian rhythm sleep
disorders. J Fam Pract. 2010 Jan;59(1 Suppl):S12-7.

99. Morin, C. M. Insomnia: Psychological assessment and management. New York:
Guilford Press; 1993

100.  HAY, olfA, AFd, o7, 4. MEYHAY F/7F A4S Ao 34,

67.

101.  Alssh Ak wdidFel A7 Adsdel e FHG. o7 AEdEdae
og; 2020.

102. Touitou Y, Reinberg A, Touitou D. Association between light at night, melatonin
secretion, sleep deprivation, and the internal clock: Health impacts and mechanisms
of circadian disruption. Life Sci. 2017 Mar 15;173:94—106.

103. Akerstedt T. Shift work and disturbed sleep/wakefulness. Occup Med (Lond).
2003 Mar;53(2):89—-94.

104. James L, James SM, Wilson M, Brown N, Dotson EJ, Dan Edwards C, Butterfield
P. Sleep health and predicted cognitive effectiveness of nurses working 12 —hour
shifts: an observational study. Int J Nurs Stud. 2020 Dec;112:103667.

105,  A9A, Ay, 34, WH{EA, olFAd, odx, eI, Iz oAl
AAFEE e A3 89 AEHA, Frakelr]£8k3] %], 2021: 378-381

106. Flo E, Pallesen S, Magerogy N, Moen BE, Grenli J, Hilde Nordhus I, Bjorvatn B.
Shift work disorder in nurses——assessment, prevalence and related health
problems. PLoS One. 2012;7(4):e33981.

107, ARL, fFud, AeE. A9AE] F - wdoAd Y FHGd, FEFRE 9
T A g4 717F 2014;15(1): 57-74.

108.  Awldd, H3Y., dFAF7I T sdistde] £ 9gFeclr Spielman?
TFHFANEAS o2, T AARE S A | 2016;18(4): 203-212.

109.  ¥WAd, HAn], w3 3A] 7] §3ed mE v Y, AA8E, JEE
71 Z23t3AA 83 %] | 2017;19(3): 198—205.

110. Min A, Kim YM, Yoon YS, Hong HC, Kang M, Scott LD. Effects of Work
Environments and Occupational Fatigue on Care Left Undone in Rotating Shift
Nurses. J Nurs Scholarsh. 2021 Jan;53(1):126—136.

111. Yu F, Somerville D, King A. Exploring the impact of 12—hour shifts on nurse
fatigue in intensive care units. Appl Nurs Res. 2019 Dec;50:151191.

112. Martin DM. Nurse Fatigue and Shift Length: A Pilot Study. Nurs Econ. 2015
Mar—Apr;33(2):81-7

113.  °lM9, H+4, A49d, SONGPAMELA, F&4. Iy FHAAE 258459
o5 &3 Journal of sleep medicine. 2018;15(1): 15—19.

114, 37 3B3AY] FFA7E] Ho] d-AL Bl vA= 9. (s es)A.
2020:;26(1): 11-21.

115. Hulsegge G, Loef B, van Kerkhof LW, Roenneberg T, van der Beek AJ, Proper
KI. Shift work, sleep disturbances and social jetlag in healthcare workers. J Sleep
Res. 2019 Aug;28(4):e12802.

116. Kecklund G, Axelsson J. Health consequences of shift work and insufficient
sleep. BMJ. 2016 Nov 1:;355:15210.
117. Clendon J, Gibbons V. 12 h shifts and rates of error among nurses: A systematic

review. Int J Nurs Stud. 2015 Jul;52(7):1231—-42.

51



118. Hazzard B, Johnson K, Dordunoo D, Klein T, Russell B, Walkowiak P. Work —
and nonwork—related factors associated with PACU nurses' fatigue. J Perianesth
Nurs. 2013 Aug;28(4):201-9.

119. Juda M, Vetter C, Roenneberg T. Chronotype modulates sleep duration, sleep
quality, and social jet lag in shift—workers. J Biol Rhythms. 2013 Apr;28(2):141—
51.

120. van de Ven HA, van der Klink JJ, Vetter C, Roenneberg T, Gordijn M,

Koolhaas W, de Looze MP, Brouwer S, Bultmann U. Sleep and need for recovery
in shift workers: do chronotype and age matter? Ergonomics. 2016;59(2):310—
24.

121. Moghadam KN, Chehrzad MM, Masouleh SR, Mardani A, Maleki M, Akhlaghi E,
Harding C. Nursing workload in intensive care units and the influence of patient
and nurse characteristics. Nurs Crit Care. 2021 Nov;26(6):425—-431

52



M

- AR = opzt

INHZ el

ol
i

H

.97

ofl

4

= A2tN: 010-6426-7509 / E-mail: meuiye@naver.com

CcC
oo

{0|L} =H

e
o
[

A0 ELAAZO] A2 A|ALY, 2

MEX A=t F=A|7] BHELCL

3l

Aol xist S AojofLCh dEEHo

Autrystel

S|

CH

bt

HFSH LI e &b

LIC}. Of2Hof XAl

St
=

of o2 &8

7l

[N,

ojnu
300
80

L2 E ZAbSt, 0|0

EISES Y

OaiElD oo sl
T EYEE = ESH=

o
b

o
=

of

PN
2

EXHOf Al

g
[

of&¢f2 oz7| 20| ZF5HH

o
Char=)

Y

N
= o

- HO oigxt

= ¢

I.

3. @7 ToolM = AMMX| Ex % LY

(M 7171 A

53



oH

J

cC
o

H

71712l Fitbit tracker& <

=
=

LN
I

x
Al

2lAH0|M¥E HRRE

=
=

Fitbit OH

=0

CH

.
o
TT

CHAFRLC

o7

Al

x

=2
o

L 717

I.

ol
Ho

StO] A

Kd

oK
i

@)

a4

gLt o] &%

K
oH
T
a4

<

K0
IH
LN

(3) A==

F

C
—

A
_I_E

I-I

A2

A
T

(

=

~
(=]

!
£ =8e AYLICL Fitbit trackerE %83

A
e

PO F& A Fitbit tracker £H238}0

J4

o

oK

A, Mol U

4
“mw_

e

[y,

4 = AIH

AT o

o7t S=ELICL

s

x
=

g g7Ake &

Fitbit tracker

= Mg

t

AFE ?ISHM 57t E53H0f 3

=
[

4.

Z8f FAIH FUCh

i &
S

o{=2 QI5to] o AL

t

Ko

5. ¢4

Z|X| oL} 5-158 H

3

<0

of

J4

~NO
=N
Thu

o| m=Zot 1

gog ozt

I

x
S

= 295HE AF BaM AEX|QF 2579 Y0j2= 7|7

= olo

oo HojgtozN 7|CHE

=

6.

8}

off cH

7 Aolof it

8l

54



CcC
A

1k ZAS|

ol

AlEol Xlg3sto] =

BLCE

oo Ext

ok
ol

lHo

AT Holof SCIBHA| @Het=: 201YS A el Folstojor & of

LCh At

oA
HA H

O
T=

|

0

O

25 H7|5HA gLet

1
—

flolgis 71718 Sof == A=

m]
g %

| B U

]

10}

2

Ltol, ZI/=7A,

= MH
— o =y

L]

M
=

= A7A 20= 20| Mete Ea

ol M2 2elsH HFE Aot

HHED

ol H7[5tA E L ChEh Aol sdnr Xt=2

=
=

Ihe AA|

{oF

—_

=

L]

F

od
LHo

m

L=

of et 3

71 <loh 23 HOILE #7801 2o S185= Bl oA A+ Al

= SHE =

F

LU 73

A O]
T A

MHr

eIo| 7§l FEof of

10. 22|
2 %0 s =

x| ATHARIOIA| 2 FHAIR,

OAE AM=

SHAl ™ol A
X Z0]9| TEL) 010-6426-7509

=1
[}

APl

|: TEL) 052-259-1893, E-mail) dpwlIs5701@ulsan.ac.kr

e

yyge 9

S S

i
o3

&

ol

ot et 2A = RlsLCH

AZFE O] Ao CH

G

b

55


mailto:dpwls5701@ulsan.ac.kr

@ Hl=2

lHo
oju
B

a4

L|C}.

I

Ol'é'
=]

H3xtof A M-St Aol =

=
=

FICIME

of MEsE= 220 SES0 FHAIL.

¢t 0|z

of M3

[=13
S

ok

o6



B2 1. IRB %A

Ao ZUS KA

aous 2023R0021-002 |

MHHE 2023R0021 IAB selkis 1040968-A-2023-017

moy OXHE 2SN IDOIT VINS +HBRLT NES BID

YIS T =
Ersaoy Comparison of the sleep characleristics and occupational fatigue betwwn fixed
B =" I night shift nurses and 3-shift nurses o
4% (20225566) 201 a# SANHE
ST} 1 — .
L%  YEHOARNY AS4TD
ao=g ARSI BABR 49
&2/ s S AR 2023.08.01
SeURIINT 2023.09.01 - 2023,12.31 e 2023.08.23
S22 300|8

PAMAT 4E X SAA ver1.0

JIE_ ESX_AIAZTAIE 12 verl. 1
AR MM ver! 1

BAHT  (emmoin)oli RSB vert. 1
(HAPATH)OISHAZ2 WM veri. 1
NEL_(X=R4=)0I A ZZMA veri.1
JNEL (TR )0IHASZIMA ver. 1
I 2 22 veri.2
 BIEUIE verl.0 . - e

NERBA

JOME - SI0AX 28 B 28T +F.
- SH: HAIFOIN0N (IS HA0] OIS0 D MAFLICIYE, AIFFUN SH,
240 W 2 498 €2
FIZO0l S0 HOIE BES0| ACIS AW Jss0D MABLICE

7S MAE § APBMAINM CHEH
SMET N SASCIFIANM % 20| SHIIUS ™ m

2023 & 08 B 01 2 g’%‘@a
sastD MaslRs 9RNRIE0

FSORE UWIN 171

57



i

~
file)

-
T
K
BN
o

o

ot
;OO
bt

_@r_
)

%Ol

i

G2
i

K
7O
i
jant

oW
o7

file)

o|J
ojn

§ 4171 ks,

3

At 719]

@ 944

0

JH

G

0

kg
@ 7IE} (o]&, APE, ¥HA)

Yem (

L

=

(

@ 7]

°f:

3. 71/&5A (

ojn

sH/E)

@ ¥

@ XA/ ED

8ha}

@

Tor

Mo
N

@ "4

B

oj

oy

fojm

® 23/5 o1

AT 12

3}

o]

A% 1
(60

A 12

o) 1

bkt @ 131/ ol

juA

o
UZE 1

;)

KeX
=]

8.

2~33 +¥)= stAY7k

K-

58




@ @He
11. @& 7HRle] Seifls 85 U7

@ - @0t 2

2. Fskel 2RRAE ST
©HE @FFHL @ SFL @7 )

3. Aet7
S oju] H4U7
@D 10007 ©]7% @ 500—-1000%4 @ 300-5004 @ 100-300%7¢ @ 100"
5. Fste] 1kar 2RAYE oAl HAUA? ( )d ()4
6. SHIATIE A, oRkATAl 21 /7S vl HAUA? ()W ( )Ae

7.32YEF BS, 3ud] 7S dekg HAaU (0 H)d 0 ) E

59




9. A 45 &t AsE d&sto] W 25 (night) 3 &2 FHol HE Y7k

D A%stel ¥ 2R 4 e @29 030 @4d G54 o4

10. 937 AZee 8 2R (igh) H8% A% 27 de HAYUA?

11, H 45 &<k 87t 3 25 (night) F v 27704 4= E(off) o] mHo)3l

FU7F? Ha( 4~ FHui( )4

12. 7st7k Azbeke W 2% (night) 4= EofH 2 A% o] Adsirta 4
A7
D1d @29 @39 @4d %

13. Ak TRARE Bk BAH FAAO] AFUA? AN A8

14, 5] 2R F BFR FAALS ST FF @ R GAAAZ A9

15. oA EF A-$, 3uuldF T 7S SFH Y vwske] opgbd g Al 5
& w57

@ @ oty

60




1 5e 347 Aol 7 ARULS 48] 2 oAl .

2 mE o] B8 s,

3. eATE Be AL,

47 Bae e Bdus pAgel e A0, HEolbA Be s whaA

<.
5.7} o] gigh 9o shubn duE & ey o e MUY B3 g 45
2 o)galn QauUth Hed Are) A Ado] EAZ HFAAL

1 A7e ASEA B % Qb Hae) 958 Lrlv] 98 2ae ela ool
SU [he Aol @ doz HAAS.
Lo b b b
H(ge#) fi Fi B ] 10 11 12
0 AW NS AGEA B S ok Aol BlEe L] Sd BAL QA 2L 2
AU [ A7kl 8 o A L]

||\| |||‘|||‘||| I‘||J|I|||I‘
23 9 10 11 12(2.H) 1 2 3
3. e Aol ofutol ShehE ek Al Aol Ak} o E AL

A% o 2aA erort O e eza 3
5 o=} O W gza .
4o AAe BN B Arhd 9L obel elolul Ak gk
o 5-4 o} O ek 4v .
5 4} O w4 -

61




5. oblel Qlojubd 30% Bk, Avk sAakA Aol Yz
A3 194 et obzk 1t 0

g sk Ao ¢ ZE kAl Aol [

6. obdel AN 30% Bk 48 ol WEL?

A3 £ vt 0 okk Fu 0
5 4} 0 s g 0

7. okl 714 30% B, Anhy WeFE AU

0% 5 & st 0 A g 0
5 gt O s e 0

8. Thad ¥ ol grkd, Fash vlwstel Al Aol Fuizk
Paweh A Ao = 497 A9 e O

AR 1A1ZE ol A FAg e & O
HART 1-2/7F A% =4 ZAge =0 0
Harth 247 o) =A FAkE e & O

e ol O RE Rolgh [
of2lg otk [ Wl olele ol [

10. A9 4 Aol 23t =7 5 A AFU7R [ba ARtel & Hdor 35 2]

I‘||J|I|||I‘

8 (&5) 9 10 11 12(5.71) 1 2 3

62



0

—2%1:00

0 24 11:00
] 2% 7:00-9:00

st7]el 7F

S

Hol AAHE Sl

Al

27 8:00—10:00
2% 3:00-5:00

=
K3

2 o= ARy

N

9]

Al

11A]ell Z=pgl el =i

12. &%

314 et

1o

5|

S

aL
T

cE

S

S
Ll

%

file)
M.
"

o

B v

oL, tha

=
=

dol 7V s

A e

™
=

=
[e)
o)tk

7t

)

=
=
=

o]
l

FEA 2 oA w T

gl

=
o

2 AIZE A

FEA = Aol tha
A Aolg Aolr)

F7RA 2 Zjoj L o

gl
R

=

z

=z

=z

49} v
RS

49} v

[e]
[e]

[e]

ECR

)

)

K
ol
N
el

&+

=
iop

—

Roltt [

2}
=

2}
i

=
o

N
o

&+

—_—

"o
o

X

o

X

—

o

U
[

—2%1:00

7:00-9:00

ko3
T

O £%#11:00

]2

3:00-5:00

<
T

2 8:00—10:00

2

10—11A17}F

CRCES

)

63



W &F

[i3
=

el eh vl

=0
o

19 714

S

—

0

o

Aotk

=z} sk
= =

Pz 712

Mo

9 10 11 12
(AH4)

8

=

0 11 12
(H2)

9

&

(23

EAIBHA L)

?l_

FA Y7k (3 2kl

S

o] g5 dAl Hark dvkal Az

o
Nfo
il

—
fite)

9 10 11 12
(AH4)

a8

9 10 11

&

(H2)

(Z4)

Fed, g A

J|

19. A o} Y3t AGPOoR et

Y7k

O

o 7Het

0

XA

o}

| A9 ot}

)

o
i

_—

A5

3}
ol

O

64



B7F ofgl A =AY 7k

® Eve (A

O
a-

bl 0%

S

1.9

o
A
foE

@ Off(

)

als
i

gl

I8

® night (

)

als
i)
T

@ Day (%)

oJwA FHAYUZ? (2427 715, o 204 30%)

ted 4171 Bbsy o).

[<]

)AL (

(

ok

=

% The AT 0% % A4 9 AHeA ole

oy E ) o o+
Bjo 3 Nk . i ok
o ~ . mwl mtrr o . | =
" i nurrL o8 <7 T mﬁ

o — —_
Ty E Thz T
iy . w mr hwl oF floR uwu o
R L x IR
o e mr#e o > ey 1H 3

iz r — X
T _Zw A | S
o - T T p
= | ~ | NOE
WoR R o < P W
® TR N R
4% uoH Al o e X |w
s I T K 1 iy T TR A
b~

65




FolE o AnE @ oAz} 7
o] glet

. AL dellA vuF ge Zs 7
Eig=

. SR 9L B Afolol] oYX S ¢l
3|53 Agke] FREA o
Fa H2en b el ow o

0 o wR go] Srf

o e 2871 oA Felx A7
4e 97 A5 ol

1 LHeF i Afolell oy AlE ¢4 6]
353k do] =g
e 7tSolu AFEelA £ ol

o YA 7h Skt

» 7k o] A (ZFRAD A A7
A e § AEA ool £tk
THE AHE BES v 25 A

Pk duae sua,

# Thee Ash m7lv A SR Sue] Aol uig ARduth 1 4EE 0del
2 1003 AboleA V BAE SFAY] Hhg o,

(=X BE Aol kol FA17] vy,

66



FE717F iR AU

1. FE7171 ) l l l | l | l | l | FE7171
=0 [ | I [ I [ [ | | Y
0 10 20 30 40 50 60 70 80 90 100
2. dgA | | | I | I | | | | | e
@§ql [ [ | [ I [ | =0
0 10 20 30 40 50 60 70 80 90 100
3 #EA | | l | | | | | | | | =
Ao Z2)4 | [ | | [ I [ I I [ | e
orp 0 10 20 30 40 50 60 70 80 90 100
oo
9 A= oy AYA?
4.4 #F3E | | | | | | | | | | =
At I | [ | I [ I [ [ | | = #oh
0 10 20 30 40 50 60 70 80 90 100
5 AT} | | | | | I | I I | | ATt
ool | [ [ | [ | [ | | [ | Alojg)=
Mztel wrp 0 10 20 30 40 50 60 70 80 90 100 Aztel
]
BAA %A AQUR? Al
l | l | | | | | | EellA
6. FHellMd Ale | | | | | | | [ | A= Ao

| |
I I
el eld 0 10 20 30 40 50 60 70 80 90 1004g

7. oA s | | | | |

] -
JRRPRET I N N I I B B B B :‘j‘iI =
s 0 10 20 30 40 a0 60 70 80 a0 1
audp AAA A
L l | | | | | | | | | | Aol
6 HA&set 1 1 1 T 1 1 o
0 10 20 30 40 50 60 70 80 90 100

A= "WA9 7IEE AAHYgUn?

L [ l | | | l | | | ] | el
9. HZEH | | | | I | [ | | | | ok
o 10 20 30 40 50 60 70 80 90 100
FAtE] A dold ] M IR = EHL oy HgUz?
[ | | | | | | ] | ] | vfEE=]
10, vjpmiT} | | | | I | [ | | | o1
0 10 20 30 40 50 60 70 80 90 100

67




¥ 3. ET s4HA

1. 9F7) 49

[REIMEQ-K = A0 5{=& L&L|CE =

~ EUHARZY 0= 5| <jhiclee@kangwon.ackr=

=AY Zolel
20238 7 (2 1:55

HLO| B HAL RS 2=

~ =5 27

@l rec-kE=Rldocx a & X

MEQ-K i & pdf Q

oFESHH = 7

E Mol Soad = SELICH
A =50| &7 & HHELCH

-017g = -

Jung Hie Lee, MD. PhD.

President. Gwanggvo Good Sleep Clinic.
Professor Emeritus, Dept. of Pswchiatry,
Kangwon Mational University College of Medicine,
Deputy Editor. Sleep hedicine Research.

2. 2%

OFER Scale @
-~ Sender pwinwoed @intemode.on.net viIP
Recipient  kme19@navercom

Wednesday, June 21, 2023 11:58 PM

A 2 attachments _ Save all  View as image 1 Automatically perform virus scan when saving files

ml OFER 15 - Korean Version.doc @ C %

OFER Scale Manual (State and Trait Versions) Manual (2023).pdf Q @& X

english = korean Tr

Hello there

Thank you for the prompt payment of the invoice. Attached please find the OFER scale manual and it Korean version,

Please note that you are entitled to use the OFER scale in your persenal student research only.

Any gifting, lending, or ather transferrin the OFER scale or its scoring key to any other person or persens is strictly forbidden in terms of the intemational copyright held by the scale author
Good luck with your research.

Please be kind encugh to send the citation of any papers you publish using the OFER scale to be included in the OFER bibliography.

Kind regards

p.p. Dr Peter Winwood

68



3. 799 4

W RE: KMLSEQ =7 AME {2t FEL|C)

&

~ Buart A <inja@djukr>  VIP

o
rr
>
ol
[}
a
I

o
51
]
o
o
[l
I
e
e
lo
r
i

Hzgo| HEs = s AlEE Furt
TR HEE wo YA

=2 47t olzalAle

e HE Y -

BhArg: "Z0[2" <kme19@navercom>
Bh= AR inja@djukr

2R 2023-06-15 (5) 00:21:17

HS: KMLSEQ BT A SIS T LICH

ohgsHLIT}

He SHSE Zisstni| TS0l Z0|o] PUCh ORFHT ZhAel 3WT) 28 ZhmAle] 25 ST T2 3 FAHE HARRIER

53=7E ¥
=

20Xt L CE

o

= SR0/T 2= 0 B2 ZEA| (KMLSEQZ H Fo] HES0in S 4E0] =7 ARS0| HEE 2% H2E EEUr
ETASE S SHLE § A TREtter B2 =580 2 AL
gl oS0 Ol2E A=Al gARE UL 2E s J|ci2lals YTt

Zoje| &l

Re: Request for Permission to Use MLSEQ Measurements &

A BUAR Nl Stanley <dmelstanley@yahoocouk>  VIP

weng 209

[R:UEE

Dear Kim

Further to the message from Prof, Hindmarch I am happy to give you permission to use the LSEQ in you study. The LSEQ is administered by MAPI https://eprovide.mapi-trust.org/instruments/leeds-sleep-
evaluation-questionnaire who can supply you with the official version at no cost for academic research.

Good luck with you study
Kind regards

Neil

69



Abstract

Association between shift pattern,
sleep and fatigue among
fixed night shift nurses and 3—shift nurses

Kim, Mieui
Department of Nursing
Graduate School, University of Ulsan

Directed by Professor Lee, Bokim

Night—shift work can result in various health issues, including insomnia and high
fatigue levels. This study investigated the sleep and fatigue levels among fixed night—
shift and three—shift nurses and determined the impact of shift patterns on sleep and
fatigue. For 14 days, data were collected using a self—report questionnaire and Fitbit
trackers from 90 nurses (40 fixed night—shift and 50 three—shift nurses) in medical
institutions above the primary hospital level in South Korea. The final analyzed data,
comprising 1,260 cases, were submitted for statistical analysis. Analyses were
performed using SPSS/WIN 28.0. This study revealed that three —shift nurses reported
poorer subjective sleep quality, experienced extended sleep latency, and exhibited
decreased sleep efficiency compared with fixed night—shift nurses. Regardless of
whether the nurses were on rotational or fixed night shifts, night work patterns were
associated with shorter sleep durations and latency than other shift patterns.
Furthermore, fatigue levels were higher among three—shift nurses than fixed night—

shift nurses. Acute fatigue was notably higher in night —shift rotations, whereas chronic
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fatigue and difficulty in intershift recovery were most pronounced in day —shift rotations.
The results indicate that nurses on a three —shift schedule, which includes day, evening,
and night shifts, along with rest periods, experienced poorer sleep quality and higher
levels of fatigue than night—duty nurses who followed a simpler pattern of work and
rest. This suggests that more complex work schedules adversely affect sleep and
fatigue, highlighting the need for strategies to improve rest and recovery in rotating
shift workers. These results suggest that changes in various shift patterns can have
negative impacts on sleep and fatigue. Simplifying work patterns and rotation cycles
may improve nurses’ sleep and reduce fatigue. However, more well—designed studies

are required to develop specific strategies.
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