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13} Fatigue Severity Scale(FSS)E Arel&%%k3] (2001)7F
g =5 AREEte] SAESItE FSSe TH HRE AgSte] &
Fom FAH vt ZF E&el s 'de 2EA 1) 'F

! _Ifl



B ' 2H (7)) A9E e F49 Baike] FSS A
Folth. =& AFdsE Y2t A AS u|sit. S 43
= ZlFoE MELY HYESS ERET =9 R 3] AlFEE
Cronbach's @& (Krupp et al., 1989) 0.880]%l1, ¥ oA
Cronbach's e+ 0.89°] 31t}

3) AABRJAA7|E

2173 1A 7552 CNSVS (http://cnsvs.com) oAl 217 Q1A 75 A
Ab ZZ I (CNS Vital Signs—VS4)& theZE Whol lof 7)o
AAF(Verbal memory test), A1ZF 7198 A} (Visual memory
test), 715 A v 227] A Symbol digit coding), ~EF FHA}
(Stroop test), 9% ¥ =¥ HAF (Continuous performance

tes) 9 ¥ 5714 AFAATS AAE AR,

@ o] 71918 AAF(Verbal memory test)
AZAA7 s F Aol 7198 = debdth, HAk= 7198ioF & 15
N wolE 2xwirk A S 5 T]lEfol & o] 157H9f AR
30715 HolZEth A2 dold Aoles HES 7
22 g3 71osor & w7l o HES B8 A 4S54
strh. oF 153 %, tE AAJA7]Ss HAFEC] EFu v Eo
Ad Agol AAEHAD 7]dafjor & who] 15718} & tE 2L
o] 1570, & 30707F AIAHW Z1sof & Toj7t vew HES
=0 A S gRlstt o] HARE Qo] 719 ¥ dof 14 &
g5 743}t (Gualtieri&Johnson, 2006).
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@ Azt 7198 #HAF(Visual memory test)

AARJNA s T A2 7198S gujdnh. Hdaks 7198oF & 15
Me 71etetd =fs 2xuttt A sk = T]olsfjof & 7lsteA =
g 15709 MER 7ststd =9 1571, & 30718 HolFEth AlZe
E8d Agols HEs FEA ¥ 7|9sof & =] oW
= 15% %, t& AAJQAAALE
A= 71 sloF & = 15
b AR = 7] sfop &
o] e WMES w9 Ad A4S AT o] HAke AA

—
(@]
N
-
O‘-‘N DY
O
=
N

® 715 A v 227] HAH(Symbol digit coding)
ANABJNA7 s F A FE5 dekdo 8719 7154 8789 ==t
(2~9)7F 1 of 1 &5 o]Fo] stwel] ArArtheg 1/-, 2/ .7/
1.8/X.9/ID. AAE 22 HuA mEA 759 AL olFEE £xE
11k, 28 ek Aokt FHsl 2AE LRl SYshe
AAE B3 Ae Ay 59, A Zw B Foly Azl Qx| 4

]
A 7td x5 o 4 Qltd (Gualtieri &Johnson, 2006).



A7L Jede Az olge] 2 FAt TAE & Azo]
A e w MES FET AEF A9 T oA, A a 2Eol

W AZE Aol s FAde] 2449 s

® A% 438 HAF(Continuous performance test)

AAZRJMA & T @ FY95 st dupslo] A st 1+
2 FASE U AAEH o] T dubdl BUF Usts W Vs
b ok W] WES FERES ok Zlolth 58w T 200719 &
gtallo] AAlEw dupdl B'= 407012 FAEO] Stk gt ghE
(correct response time), 7% <2 (omission error), 3 <
(commission error) 8] WHgAIZMS S Fo)y W JFHS

ARsteh (it A 2], 2005; Gualtieri &Johnson, 2006).

o{l
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off o
1o
=4
N
=
=1
=
o
o
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S
-3
ol
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=4
N
o2
M )
o
i)
S
Ho

ﬁ ﬁ
=3
Nk

Tt ¥ Aae 1009 Hdd 5 HA 155 o] 88t
steolth. 2% Hoe 22 d"ud %2F A HdelM AdEd

dolelel slwata ek MR AEE EE A5 AP A
1
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4. A7 B AU

A B4, pHe] A, MREE A7) 7194 AEAS Bd s

NN R] HAF= CNSVS (http://cnsvs.com) ol A AIAJAHAAL Z =7

I3E FYste] 2= wol(CNS Vital Signs —VS4) A2k =
ERS Tl oF 15-2023 HAME A&7 = Fulskltt

ATE AdAsh] Ash 24 B AEZNA A4 543 Sl o

) vk woj 2 AEARE WA, €A, 2ok Aol st
= NEAE R S9u vad 2R g AAR, g,
AR, BRA, EAAG 2RsHE FEAE OgeR stk A9

i A

T 1d mnke] Algp 3PS AR, wA A gko|u AR s A 9l Al 94
Agks 7HAD Sl A%, 7% ##d¥ ok(hypnotic drug)& &
st AFoldh. AR HIAAE ol gete] g FAAEolA AT
A, A5 F4 Aa ddHs AE 9 ol53 A Foje] wE
Aol gk ®BAbel thal] FA ST

ARl WA A S Blom Apia o 2

rir

ol
-

ER Adgor AAGJMAYIs AALE Al¥EkA X 29s ALl o
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V. 945 A%

1. th &= 54

5 EAME EAdo] 5 (10%), 17d0] 457 (90%) o1 2.
v oHlwr) 25 (FEARE BEF oA ol (509, 100%) SAIA =
p=.056). wo] <+ TFsARS] F
AR 34.7M R F-oEA A
Ak (t=-5.620, p=<.001). mth <7 FSAFE] 62%(3178)°] 20
ot Blad) 25 AR 74%(377) &= 30t AT
el wo &F EAke] A9 AESAE o EAME 19
(2%), 4dA] TALE EQs ks AbE 448 (88%), AAF &4 ol

ol 7t A= 104 (10%) 0.2 vepbgth vlad) 25 234 49
3

|

0!

k3 A 90% (459), Bl &5 ALY 86% (43
)& A (AT FAL AL FE) o] Y S5E v g &
T rS AR sl 13 WA= HlEo] TP ko™ (54%, 27Y)
Hla) 25 FEAbE eFFe] 2-3% mpAlE HlEo] b Eoy
(44%, 229). 2% Fjo] w2 7199 S8 AT Hol= 3l
o (2?=2.666, p=.422).

v ZF2] 30% (15%) % wlwd] &5 AR 34% (177) 9]

L
8 8 ggtod 2% wEel tE F A9 4 Aol Fola

dle



A okkt} (22=1.809, p=.771) (Table 1).

AG-#d EA vl
AT AR 7tE g AYe Y EF EAE He 5.799,
vl &5 FEAR=E 6559 0% #9938 2olrh gldvk(t=—1.160,
p=.249)
W &5 AR 3 Fok ofgt 2 Zlg 7~8W o2 (31
, 62%) 7 @komn 5~6% (167

(27, 4%)
Folglth, Wl 27 FEAR: oRkF 2¥7b 49
QoM g e ofzk 2R thek X

=125.56, p=<.001) (Table 2)
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Table 1. Work Pattern Comparison in General Characteristics

(N=100)
Shift Non—shift 9
x
Variables Categories Nurse Nurse D
(n=50) (n=50) or t
n(%) n(%)
Male 5(10) 0(0) 5.263 .056
Gender
Female 45(90) 50(100)
Mean=+ SD 29.1+3.8 34.7+4.6 —-5.620 <.001
20~29 31(62) 10(20)
Age (year)
30~39 18(36) 37(74)
>40 1(2) 3(6)
Diploma 1(2) 3(6) 3.154 .235
Educational Bachelor 44(88) 37(74)
Level
=>Master 10(10) 10(20)
Never 5(10) 7(14) 2.666 422
Caffeinated
Once/day 27(54) 21(42)
Beverages
2—3times/day 17(34) 22(44)
Drinking
> 4times/day 1(2) 0(0)
Never 15(30) 17(34) 1.809 771
<4times/month 11(22) 10(20)
Alcohol Once/week 7(14) 9(18)
2~3times/wk 9(18) 10(20)
> 4times/wk 8(16) 4(8)
- A] £



Table 2. Work Pattern Comparison in Career Characteristics

(N=100)
. . Shift Nurse Non-=shift
Variables Categories Nurse % or t D
(n=50)
(n=50)
n(%) n(%)
Mean=+ SD 5.79+3.37 6.55+3.20 —1.160 .249
Nursing <5 17(34) 10(20)
Clinical
5~10 29(58) 34(68)
Career
(vear) 11~15 3(6) 5(10)
>15 1(2) 1(2)
Never 0(0) 50(100) 125.56 <.001
<3/m 0(0)
Count 5~6times/m 16(32)
7~8times/m 31(62)
>9times/m 2(4)
=
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t}(Table 3).

PR

Lol

g,

By o5y
TS 7.46+3.594, H

5.52+2.81

2. A e A v

;i

N

nh

wr

Ry~
(€]

A

aa4

el

o] 1.18+£0.565 2%

1.08+0.944, % A

1.08+0.92%, &d3 #dd 24 1.04+0.53%, ¥ &9 7|5 +

S
ot (F=9.713, p=.002).

AlZE 0.86+1.074,

0% o= epwtrh

°©

2%

o

Folw= ol

o

e A P

1.12+0.524,

9
1.60+0.074, ¥ E<2k9] 7% ¥4 1.42+0.937,

1.78+0.958 2% 7}
Al

A

~

A4r

457

PN
SRl

4 (F=7.576,

%
belo) 9l

<.001),
[¢)

D

17.133,
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.007) ¢ PSQI A7}

A 0.74+£0.88%, 9 E&A 0.40+0.73%, FH k= AHE 04
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(F=18.586,
AFel7h sl
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Table 3. Comparison of Sleep Quality Between Shift Nurse and

Non—Shift Nurse (N=100)
Shift Non—Shift
S lit F T
eep Quality Nurse (n=50) Nurse (n=50) P
M=+SD M=+SD
PSQI
7.46+3.59 5.52+2.81 9.713 .002
score
O 11 Sl
veral sieeb 1.6040.07 1.1840.56 17.133  <.001
Quality
Sleep Latency 1.78+0.95 1.08+0.94 18.586 <.001
Sleep Duration 0.86+1.07 1.08+0.92 446 .506
Sleep Efficiency 0.68+1.09 0.40+0.73 762 .385
Sleep Disturbance 1.12+0.52 1.04+£0.53 2.451 121
Day Dysfunction
due to 1.42+0.93 0.74+0.88 7.576 .007
Sleepiness
Need Medications
0 0
to Sleep
T Analyzed by ANCOVA for age difference
7 3 ]
- 97 - ¥ ]



3. A J2& Hlw

AT hAAre] F2EZS vlwas] B (Table 4) W) 2% 7+3A}
o] IEREE 44440934, vud ZF AHIAY] FJREE

0.9270]3th. 5 FEel wE ztole= AHES TA FoE {9
&9 tH(F=21.97, p=<.001). FSS7} 4% o
PSS AY 70% (35) ol Bluwd] % (FE A= 36% (18
A 7 ZAHoZ {3 207t ARt (22=11.602, p=.001).

—d
r-g
o
i
H
rlo

of K
)
rd

—n

Table 4. Comparison of Fatigue Between Shift Nurse and

Non—Shift Nurse (N=100)
. Shift Non—Shift F z?
Fatigue
Nurse (n=50) Nurse (n=50) (»hH (»)

M=£SD or n(%) M=£SD or n(%)

Fatigue 21.97
. 4.4440.93 3.59+0.92
Severity Scale (£.001)
) 11.602
Fatigue Group 35(70) 18(36)
(.00D)

T Analyzed by ANCOVA for age difference
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82.46+28.24730]%)

+ Ae 100.38+20.757 %2 F Huk

9

7}7y 27 A4 97.10+19.714,
Ak 7ke] zpol7t BAIF O R fFol8kA] eFdth(t=-1.900, p

22!
of

ol
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il
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E
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A7}
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otk (t=—-3.021, p
T

[<]

e Aol

Aol BAROR fol
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Table 5. Comparison of Neurocognitive Function Between Shift

Nurse and Non—Shift Nurse (N=100)
Neurocognitive Shift Non—Shift .
Function Nurse (n=50) Nurse (n=50) P
M=+SD M=+SD
Verbal
erba 82.46+28.24 100.384+20.75  —3.616  <.001
Memory
Visual
97.10£19.71 104.084+16.93 —-1.900 .060
Memory
b .
rocessme 109.26+17.96  119.84+17.05  —3.021 003
Speed
Reaction time 90.02+26.58 100.224+13.67 —2.413 018
Simple
. 71.68+17.40 94.14+38.25 —-1.961 .054
Attention

T 103.22+16.560 02 wdl &5 7hEAS] EF A4 94.08+
23.068 1} =3kl xRl 34 (correct hits—delay) F-olA Hvlw
o 5 FEARS] EF AgE 97.96+26.67F, wd

75.48+35.897 0|tk FA & (t=-2.277, p=.025), AA I

- 30 - ] 2-1



(t=—3.555, p=.001) F A
2 fFo38t3ltk(Table 6).

A
)
10,
Wi
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o
il
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=l
f
Y,
i)
of
X
k)
(0]

Table 6. Comparison of Neurocognitive Function with Verbal

Memory Between Shift Nurse and Non—Shift Nurse

(N=100)
Neurocognitive Shift Non—Shift ¢
Function Nurse (n=50) Nurse (n=50) P
M= SD M= SD
Correct Hits
) 94.08+23.06 103.22+16.56 —2.277 .025
Immediate
Correct Passes
) 98.444+24.35 99.284+14.25 -.211 .834
Immediate
Correct Hits
75.484+35.89 97.96+26.67 —3.555 .001
Delay
Correct Passes
97.724+25.39 100.86+13.89 —-.767 445
Delay
@ AHg £&
A

NBAA 752 AR d T A FEF vlwstd (Table 7), 1L
o 25 heAbe et wkeel EF A7 110.74+£18.198 0%

SA= 120.36+17.10% 0]}, 483 Wk
o T Hek 7+ Aol EAFH O R Fo3t(t=-2.725, p=.008),
i SAACE FoekA EUTHt=-.821, p=.414).
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Table 7. Comparison of Neurocognitive Function with Processing

Speed Between Shift Nurse and Non—Shift Nurse

(N=100)

Non—Shift

Shift

Nurse (n

Neurocognitive

=50)

Nurse (n

=50)

Function

Correct

.008

—2.725

120.36+17.10

110.74+18.19

Response

414

—.821

94.84+15.48 97.14+12.38

Errors

)
A

KH

i
27|

-

(Table 8).

69.47+39.30d 2 vEltom v )

86.59+10.367% ]

N
B

95.44+15.98 7 o]

T
R

d4 85.96+22.974 ol Hlwd <F FZAL

AT
e
i
25

104.04+11.43%80]1%)

1
L

7} 91.31+£22.89% 0] Hlwt) <5 FSA

4r

olo
T

4
!

Ea

.018),

p:

(t=—2.396,
p=.001) 9] F

=

i

<]

—_
file)

-
R

]

o7 {3t zpol7F ARG (t=-1.011, p=.314).
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Table 8. Comparison of Neurocognitive Function with Reaction

Time Between Shift Nurse and Non—Shift Nurse

(N=100)
Neurocognitive Shift Non—Shift .
Function Nurse (n=50) Nurse (n=50) P
M=+SD M4+SD
Simple Reacti
Hmple eaction 69.47+39.30 86.59+10.36  —2.834 007
Time
C lex Reacti
OMmpIex REACHOn a5 96+22.97 95.44+15.98  -2.396 018
Time Correct
St R ti
roop REACHON g1 3142289 104.04+11.43  —3.504  .001
Time Correct
Stroop
Commission 78.08+59.98 87.40+2548  —1.011 314
Errors
1 &
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oy &5 EA F PSQI A47F 538 231 gk AbE 4009l
ow o]lFz9 W A, ¥z W AAJNA7|se #AE Pearson
correlation coeffienct® ©|&3te] A%t Ayle= o Ay J=2
© 7Y FBAAE A= AoE YEIHT(r=.569, p=<.001).
A £ (r=-.324, p=.042), 9§ A7+ (r=-.388, p=.015) 3 <
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Ao wo L 7hEAbe] FZEE 4.44+0.9370]a v a)
A I 22X 3.59+£0.9258 02 YERHTE W

ALl M2 R ¥ AT Aael vl Al S EAF 3723 (F2A

1], 2016), F2E 84 4.1 (Herlofson&Larsen, 2002),

C¥ 7Y 3A(Kleinman et al., 2000) 3.8 Xt} =9kt H]

B
—
=l

F Eate @A mad 2 2sAe HEEs Be A 15
A Aol AAA wERE ohe FAH Y =Y S
M AR o Aol Azshe WREI U B AP wolE

Az Yewd. ol A3 A4 A3 (524 & HAw, 2016;
Herlofson&Larsen, 2002; Kleinman et al., 2000) ¢} 22 A&
AT e AE dz2shd o 8o] glojA ghap Feof A
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Pittsburgh Sleep Quality Index (PSQI)
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| 2 d 2 X|(Fatigue Severity Scale)
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2 V. 99 A(PSQD A5

%l

PN
Chin

Overall sleep

quality

Q6

(o} Foh=0, HAZ Foh=1, A=
k=2, o}F umri=3)

Minimum Score=0 (better)

Maximum Score=3(worse)

Sleep latency

2W +5% 9] [a]

(Q2: 15% °o]y=0, 16-30% °]u=1,
31-60%=2, 0% o]A=3

Q5l[al: A & &zt gllvt=0, 9 19
olst=1, 9 1~2W=2, 73 34 £ 1

2 +5W o [a] ¥o] 0=0, 1<score<2=1,

3<score<4=2, 5<score<6=3)
Minimum Score=0 (better)

Maximum Score=3(worse)

Sleep duration

Q4

(Q4=7=0, 6=Q4<7=1, 5=Q4<6=2,
Q4<5=3

Minimum Score=0 (better)

Maximum Score=3(worse)
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Sleep efficiency

Diffsec=Difference in seconds bewtween

day and time of day Q1 and day Q3
Diffhour=Absoulte value of diffsec/3600
Newtib=If diffhour>24,

then newtib=diffhour—24
[F diffhour=24, THEN newtib=diffhour

(NOTE, the above just calculates the
hours between Q1 and Q3)

Sleep efficiency=(Q4/newtib)*100
(score=85=0, 75=<score<85=1,
65 <score<75=2. Score<65=23)
Minimum Score=0 (better)

Maximum Score=3(worse)

Sleep

disturbance

5 [b]FH [j17k#] 9] 3

If Q5[j] is null, set the value of Q5[J]
to O

(0=0, 1<score<9=1, 9<score<18=2,
score>18=3)

Minimum Score=0 (better)

Maximum Score=3(worse)
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Day dysfunction

8 9 o] 3t

(Q8, Q9: AW & 93 Glgitk=0, F& 19
olek=1, F% 1~20=2, T 30 F&

O])\O}:S

due to
) 0=0, 1<score<2=1, 3<score<4=2,
sleepiness
5<score<6=3)
Minimum Score=0 (better)
Maximum Score=3(worse)
Q7
Need (A g @3k SlAY=0, 3 19 o]5t=1,
medications to | T 1~2¥=2 T 3H = 1 o|A=3)
sleep Minimum Score=0 (better)
Maximum Score=3(worse)
Total
Minimum Score=0 (better)
Maximum Score=21 (worse)
PSQI

Interpretation: Total<5 associated with

good sleep quality

Total>5 associated with poor sleep

quality
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Abstract

The effects of shift work on
sleep, fatigue, and
neurocognitive function

Jung, Yoo jin
Department of Nursing
The Graduate School
Seoul National University

Purpose: The purpose of this study was to investigate the
effects of shift work on sleep, fatigue, and neurocognitive
function by comparing shift nurses and non—shift nurses.
Method: A cross—sectional descriptive study design was used.
A total of 100 nurses participated in the study. 50 were shift
nurses and the remaining 50 were non-—shift nurses.
Pittsburgh Sleep Quality Index, Fatigue Severity Scale, and a
computerized neurocognitive function test(CNS Vital Signs
—-VS4) were administered to the subjects to assess verbal
and visual memory, processing speed, reaction time, and
simple attention. After the last night shift, the shift nurse
conducted the study at around 8:00 am and the non-—shift
nurse participated after work.

Results: Compared to non—shift nurses, shift nurses had a

.



significantly  lower  sleep  quality(p=.002) and higher
fatigue (p<.001) and achieved significantly lower scores on
verbal memory (p<.001), processing speed (p=.003), and
reaction time(p=.018). There were significant correlations
between sleep quality and processing speed(p=.042), and
reaction time (p=.015) of shift nurses who were bad sleepers.
Conclusion: Personal and organizational programs should
encourage nurses to manage their sleep and fatigue. To
minimize the effect of shift work on the nurses'
neurocognitive function, it 1S necessary to develop various

work schedules and working patterns.

Keyword : Shift work, Nurse, Sleep, Fatigue,
Neurocognitive function

Student Number: 2014—-20394
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