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—| ABSTRACT

bjectives : Shiftwork is known to be one of the common causes of sleep and health problems and finally

O causes the decreased quality of life. The purpose of this study was to investigate the sleep patterns of shift-
166 working and daytime psychiatric nurses using actigraphy and compare it with subjective assessment for sleep.

Methods : Twenty-three shift-working and 25 daytime nurses were enrolled. They rated their sleep quality us-
ing Pittsburgh Sleep Quality Index(PSQI) and other self-rating scales were measured for psychosocial aspects. Ac-
tigraphy was applied to the subjects for a total of 7 days to measure the sleep parameters. They also wrote sleep di-
aries during the period of wearing actigraphy. Sleep-related parameters of actigraphy, global score and components
of PSQI, and the results of other self-rating scales were compared between shift-working and daytime nurses.

Results : Although the global score of PSQI did not show significant difference, the PSQI components showed
significant differences between two groups: the shift-working nurses showed lower sleep quality, more sleep dis-
turbance and hypnotic medication use, and worsened daytime dysfunction than daytime nurses. The shift-working
nurses showed significantly shorter total time in bed and total sleep time, lower sleep efficiency, and longer aver-
age awakening time than those of daytime nurses in actigraphy.

Conclusions : The results showed that shift-working nurses experienced more sleep disturbances in both sub-
jective and objective aspects of sleep than daytime nurses. This study also suggests that actigraphy may be useful
to measure the objective aspects of sleep that are difficult to assess with subjective questionnaires alone.

KEY WORDS : Shift-working nurses - Sleep problem - Actigraphy - PSQIL.

N o E 7}

i (sleep)ol et WETHA Svlol A Aot ul, 29 84 2o] o
& NZsHA) 5k 9] el s e BolX] g B

Received: October 12, 2017 / Revised: November 27, 2017 / Accepted: December 15, 2017

Corresponding author: Bo-Hyun Yoon, Department of Psychiatry, Naju National Hospital, 1328-31 Senam-ro, Sanpo-myeon, Naju 58213,
Korea

Tel : 061) 330-4102 - Fax : 061) 330-7788 - E-mail : yoonbh@chollian.net



$He T} oj& AZ27] 215 (circadian rhythm)2] ZHA &=
of whet WskslA| E=d),” o]t Azke] AA| Bl 5 Ak
F20] wd gl WHstof whet 2447 AEA] 27U da
3 Hoprt HAF S s A MekE gl
W A= AR R ST sk FA1Q1H vl=¢]
789 20~25%2] L2A7} 523k A9 9 ofzk E’-‘:H:L °ﬂ 53
Abeta Qe Ao R BaE Qlek? Lajijete] 7
s wtA| A% 5 ZEARE Adeg=AF ﬁ-‘—} g2
of oJstH 20110 S-ejvtet 7Y 5 15.2%7F woi
£ 2451 Qe ASR Yehyith? olgfgt adjio] —4
aff 7Hel S} 1 YEo At UL, of= A
AA S A7) gl S Fol AR A 9 A
2 A 7% EEol FFL vAA Heh? dF7] A2
(circadian system)oll= HetEHo| #ojstar, WztE o] B
vl dloj ofaf QA== Aoz djA| Qe ot wr
5 SHAA Blof Al S HH Weted Fe7t skl o]
o) AA W S 2 9o 21759 2317} A A EH=T,
ol TP Oo R of7t Wl EAL] 2 o] o] 4A] LA

ol Frhat g2 #?ﬂﬂoﬁ W Agm 74]%)r A8
A A0 G Bo] glon, 1 FoAE sHolet
&3P7|A 7)5olAe] 71 dEH o2 A ok w5t
A717ke] Aol AL, 71oE 7, v vk 1)
UEhs ek &30 ALAFE 1Y 45 Jlen,”?
Zhe Aol 2befut At AT Fl AFI} it of 9)
EAe® deA glol" w2EAte) = Aol s
53] Al ook a7t B asich
o] WS A S BEAREOlA 1Y 3 257

£ AgstaL glom, o]59 % 1‘412717} A5t et
L oA Az 2EAEY agRels 2jol7) gl
o]

o SRR QaAES] A o5 WS Lo
Suolel 4 B89 4SS /Mo AYHOR T
o A= GFS F 4 ek ol A BAsHoR

AA7IA] ]l ezgelo] Frtof Al =Tk AHpoly-
somnography)7} 7} A&5}a1 7120 ¥ Ao o thok
sl AFA 2o AA AE AEsk=s ubd o] Askd
% ek e A} Hl-0.2 vk WY} o FaL, ZA}
Hafo] HAA|] 1 725 skt ofe

Ll 85715719 AU $AAEL W
7} 9299 o] = =

SUCAEAE AT S ¢l
ZE A A s, 9% ¢
59 ZRoAE SRk HAL

o Ajete] SEopE um—a—}%
jEE PSQILE SH A9} 2 Fpd B} w
|83t 9150]7] wEo] A9l ATE Bhelsl= o]
QAT 2 A BE7S7]S o]
o] AH|TE 7HEA} SR 7HE A} 7
Ro] Ag vlasls A7l oL AT oAk
T golgt ATE A7 Egﬁu} =
A= FY Al
Ajo} 7 745 A
£7127)8 olgalo] 3
kel ) a1}

o Ho
L ™

(]

ol
-
-

1o ox oo rlr a 32 rl
IO r_(|)Lv
)
I RO

off
o

t )
Skeith. o] & WS A ZF HEol A 3Rt
8~164], A4 : 16~244], OF7} : 24~08)) 2 JD%}
Ab 230w, SRS obF] 8A] 30EFE AY
B7A] e, ¥, AAAGAE, AAAZIA 9 9@ 7F
YA 5o AN FFEk= (FRAR 25T ol Tt 2
Zroleh = iRt Al At 2ol el F-25] Akl
APA] Sjate] ofsf) AERke] o fE AAsHe S ShRlTh ¢
TS AT A el Al AE e FHEE A
A& weron, e AR el tisl wHUTH Y 44
722199 3] (Institutional Ethics Committee)| A AFA %

Ae 2 5 AFE AT

l

(o3

.

mlo

N
re

=T Y Y

1) 2 43
B ql7e] 2A}717HE 20174 49 3URE 59 1271%)

167



168

I oAbl TRk QIEARS] SR Al At AbE = A7)
A HARAE ol&sto] ARSIt A= PSQI(Pitts-
burg Sleep Quality Index)E 2}/dsto] 4 +Ho| A&
}.-5—]_93\_]2 o]‘é‘ SE| 272 0] 83te] ATA SmHuss

717k B4k A

LA Ses

$71718 Agehs

(sleep diary) 771] 2gste] 24w w4of Zarstelct. ¢
7|E3 AR E Bl A4, A%, IR FE (L, 7
o), LRI AEAdH T AR FEa dE)
3 (chronotype), RFIAIAT, &, B2, 4F2] & 59
WA EAE Hretdch

2) 887|87|(actigraphy)2t ++HX|(sleep diary)

357127)E A9 AU B Lol BF Au
£ olgstol 2H-7Hy 7719wl B YN E AL S
ok Ao 1u4 " AT £-8517 et 9)
L 7ol BE7|871E B LA SUE]
5 A O NG SRS Fa) SHUR
ol H]3) Zjgkalo|m, Swrkel Aol H]3) 712o] A7 st
Aefstn] vk FA} sbsstehs 4ol ok B g

o A= ActiGraph wGT3X-BT(ActiGraph LLC, Pensaco-
la, FL, USA)E o|-&-3sto] F7te-53 ofk4=d-& S48}
o, AFE AR o FE7|57]9 HETe] dolE 182
2 dAsId o, M E= 7% (high sensitivity) & 4
it o]H Qo] Ato A I ER A3 SHE A o]
Aok A AR =2

=

HAIZE AERFAIZE FEoA o

e ox O 1
dooft oo l

A& B7] wito|ct? o] 7|75 FajA] ZHd At 2l
T SHthe s A5 e R, S45k=
Tle) A, T 28 Fot SEF ghe ko] ALY

57157 A B F 797 2H85ERL AL, HeA
&% (non-dominant wrist), & 224 FolQ] AL= Y=
E&o], dEFo|Ql Ao L8R &5 25T &
715715 Adsh= AA| 717F S¢t dE=H AL o S
2, T & 715 ¢ Sle FHUYAE A Adsk=E
5 5ilen &85 Arvter FE3t dEW Alds
IS 7} gl= Aol AR HI A o 7153
W AIZE v e 2 EA4S XI3skelth

A= o] BA42 ActiLife version 6.11.9(Actigraph, LLC,

Pensacola, FL, USA)E ©|&35}91, & $HA|7Htotal
sleep time), A o == AlZH(total time in bed), 4=
H ZH2-7] (sleep latency), ZH43 319=(number of awakenings),
4t ZHd A7k (average awakening, min), 4= &S (efficien-

A & 7 A 7Hwake after sleep onset) 5-2] ~HH

n o

5 AT Fae 1 FE7|leep latency)= #
Ao FHE WEEH FE717H] d- AlkE & 9

UeRH 40|31, Hat ZHJ Al 7Haverage awakening, min)
2 AW = AR BE 7Y ofnAEe] Hit AZE S A

il Anf qhof] ThA] FEEAE +
% Z- A 7H(wake after
=

24 A7k FR S B

3) The Pittsburgh Sleep Quality Index(013} PSQI)

PSQI= F#A o & ol A3t oS Hrhshs A7)
HuArzoln £H2] A(component 1, 3} Cl), $HZt
E7](C2), THAIZHC3), SHAEE(CH), AN (C5), +=H
Al AFE(CO), F7H71 53N (CDY TS FHRAR o] F
oA Uk TR 4] Hapes 0FolA 37 Alelo, £

OX—]oﬂ/\«] 21;<—l A]-o]oﬂ 5].*7 o] th 71— ;/\435&_4
Aee 5245 B9 359 £ Ho] Bl A8

75 ARt o2 o] Bt

7Feteh® PSQIE Frtojo e HghEo] glo
A =7t e}t AFE Ak

10
o]-)lv
E
W
}L
10
Nl
_E_I‘
et

_EL AU
|o
o
ol

4) OI&IE-XH3 M2 (Morningness—Eveningness
Questionnaire, 0|5t MEQ)

MEQ+= 45713 (chronotype)& #otsh= & 192
O FAE AV RIHER theFel AtollA] Alg] el et
Fe7t AFE AT & A3t 16704 4182 A
U, 42780l A 5872 Z7H, 5970l A 867 ofHF ol
FY ol A= AlF ot el e} A5 E Qi

7@] 2z~ U]'/\

5) LePYAAZ HE
(The General Health Questionnaire, 0|3t GHQ)

GHOE: Uuk=el Agola] HAloj4ks Aust] 9l
A A R AR dtelz AgelA FR et AL
453 QT GHQ-282 & 2853L0 & A& 24} Eol
I EHS, ARRE A7)E, A4S e 5 A BFE A
ol qlon, FHares e o~1xgg§ RSB b
SEAIGE B Lol A= 0~3%7kA] 9] Likert 2 =2 A
AES o]|galdrt? & 285e)l = gEgle of Bglog L
A 9T % W4 BEE 0~8473 Afololeh, T4 A4 AT}
A T}A o]Ato] 9l AHe g TIATE 4 9l 7] 7<44 5/6

o ok 324S Fk o
=

26 57} 900 AolAL of 28 maﬁu}@

) HstHE L8R (The center for Epidemiologic
Studies Depression Scale, 0|5t CES-D)
CES-DE vl= FAIEA Aol A 7Hasted
718, Az Ee FIEAFE, S3R HAle
A8}, ool 22 67129 HFPHQ ¢

on) $4

I~ oot



e At 15:710] HIE e} 2552 Hrlshs Aol &
225 AH3= 9 2lo] BDI(Beck Depression Inventory)

of
ol
L

715& ok Ao e nuHw glok CES-D &
= ZA A ATES 21 H0 2 AL o nge
o|E s 69.5%% ER} AUkl tiako 7

o] 9z} AHo] o]akzlo]l AThE o & A

FAAE o] 7|12S Hasgnh?

Jlm

o
ofr
_

0¢

Bodrorr 1 R
2
r’l
N R oo
ol

5 ?7 3

7) SEf-EY 2N
(The State—Trait Anxiety Inventory, 0|5} STAI)

STAI:= x(;l/;_]%]—oﬂﬂ gj\l: x%AP A O]g] =] o} /\PEHE z;g]
5171 918) Spielberger7} A 2Hgt EFto]n] ¥ 1A eo] o] =
Hekst k™ STA t S5t Ao vl2 11 =7tof o]E
A L7 ets Be ARoE FAE o ok & 2088
= 102380 o kol A= gtk Aat= st 208 o4
231 807 Atolof] Bz P 0o A 517 = A4
52740l 5654 7HAl= 27 B, 5T A 6158 7HA| = A
3] 2ok 6274 oA m & 8 Boks yehdch P

8) MAEZ7|17
(WHO Quality of Life Scale Abbreviated Version,
0|5t WHOQOL-BREF)

WHOQOL2 AAIE A7 Fo| A 4ol AS Hatao=r
=4, B71sh7] g8l e e g sty or e vt
L3t AFwr 231, st otk WHOQOLS 2471
o] S} A = (facets) 2} AW Q1 4re] At 7kl sl of
£ 100709 £ & A5 o] glof AAlgt H7Hrt 7}
kA, 2 A5ha Ato] Algslr]el oFo] Y Wk
Skt WHOQOL-BREF= A 26712] £at3} 4712] <
% (domain) & =0} glo ZHHsHA Brhet 4= glow,
I e} AlFEE H35o] H 3k 3719
Jojm] F-302 2| A 265 ol Al AL 140xq Aol 2 47t =
5 4] Ao i3 3 S YEhdt.

Afo| 3 7Y M

Lo

H3jo] of B

oot

filo

3. BAEM
H o] nE A BAL Statistical Package for the
Social Sciences(®]3} SPSS) version 22.0 for Windows
(SPSS Inc., Chicago, IL, USA)E AME3FIT A ES
SR FE ol ol Rt R RO R YA <l
TARRIEE Bl QIS AR S wet Ahol Al A
Alggsto] vlaskgitt. PSQI -4
7] FHHSE TEHEHUSE, IFPHE =
e SHFCRE SAIS ol
(MANCOVA)& Al3gst3itt. A

nﬁ
ox
flo l‘

oAl PSQI

7] gloh A 2

~
correlation) A

o rl
o
N
s

[o
oft
=2
s
o
i
%
i
e
i
)
o
=3
)

mn
H

AzI3t 2 AMEY

1, 017
—“5: Aol ol Te A chate] QFANEst

f

A
o
o

Table 1of] AABFCE A A} 487 F 1L
2378 (47.9%)°11L, o] F oJ/do] 197(82.6%), ‘H/d°l
(17.4%)01 At} T2 25 (52.1%)°1 1, ©] 5
247(96.0%), 27301 1'@4.0%)°]3ltt. 1+tstd £/
oA Bt Aol FsHAl RekaL, R717te] &
for Adat AE el f3t Aol E Kol A= ¢t
PAFEALE U= A7) a3 = 5 GHQ287}F STAI A4

O{N_go%
Rl oox o 0

B

S
Theh zr) g BEE O 7o) Sol3t 2ol 2 Kol
= oo,

AR %94’8}11% szE}(p 0052) PSQI %‘—Xé. 5

. 36%(9‘1‘) EE]- i-_ol—oL]- 575“7(4
2 frolsiile galeh POl 1Ak Sl adad
o] oA e} A(C1o] ymar, SHAol(CH)2F o
WA AH(CO)0] o, Zﬂﬂﬂ}oﬂ@m A Aoz
LFERSEAL, 1 919 g2 ot 1ol -9t Afo] & HolX]|
= stk

A A0 SeERe ol £

169



Table 1. Demographic and clinical characteristics of subjects

Variables Shift-working nurses(n=23) Daytime nurses(n=25) N(%) p-value

Gender

Male 4(17.4) 1(4.0) 5(10.4) 0.129

Female 19(82.6) 24(96.0) 43(89.6)

Total, N(%) 23(47.9) 25(52.1) 48(100.0)
Agel(years)

Mean£SD 42.39+8.11 51.48+3.72 <0.001
Length of employment(years)

Mean=£SD 14.74+10.58 23.90+9.02 0.002
Martial status

Married 18(78.3) 23(92.0) 41(85.4) 0.178

Unmarried(single, divorced, widowed) 5(21.7) 2(8.0) 7(14.6)
Place of work

Ward 23(100.0) 9(36.0) 32(66.7) <0.001

Non-ward 0(0.0) 16(64.0) 16(33.3)
MEQ-K

Evening type 5(21.7) 2(8.0) 7(14.6) 0.403

Intermediate type 15(65.2) 19(76.0) 34(70.8)

Morning type 3(13.0) 4(16.0) 7(14.6)
GHQ28

Mean£SD 27.43+6.85 21.48+7.17 0.005
CES-D

Mean=£SD 7 .70£6.50 5.48+6.61 0.248
STAI

Mean£SD 37.91+6.54 32.68+7.78 0.016

170 WHOQOL-BREF
Mean£SD 86.74+10.06 100.63+13.41 <0.001

SD : Standard deviation, MEQ-K : Korean version of Morningness-Eveningness Questionnaire, GHQ28 : The General Health Ques-
fionnaire-28, CES-D : The center for Epidemiologic Studies Depression scale, STAI : The State-Trait Anxiety Inventory, WHOQOL-BREF :
Korean version of WHO Quality of Life Scale Abbreviated Version

Table 2. Subjective sleep quality derived by PSQI

Variables(mean +SD) Shift-working nurses(n=23) Daytime nurses(n=25) p-value
PSQI Global 6.22+3.19 4.32+2.96 .052
Sleep quality(C1) 1.48+0.51 0.92+0.64 019
Sleep latency(C2) 1.48+1.04 0.84+0.85 413
Sleep duration(C3) 0.65+0.98 0.80+0.86 697
Sleep efficiency(C4) 0.26+0.45 0.32+0.75 .854
Sleep disturbance(C5) 1.17+0.57 1.00+0.41 .049
Hypnotic medication use(Cé) 0.13£0.63 0.00+0.00 .034
Daytime dysfunction(C7) 1.04+0.64 0.44+0.65 .007
Sleep Problems, N(%) 12(52.2) 9(36.0) 259

MANCOVA controlling for age and length of employment. SD @ Standard deviation, PSQI : Pittsburgh Sleep Quality Index, C :
Component. Note : component score 0 -3, global score 0-21, global score >5 as sleep problems
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Table 3. Objective sleep parameters of actigraphy

Variables(mean +SD) Shift-working nurses(n=23) Daytime nurses(n=25) p-value
Sleep latency(m) 5.73+3.75 4.50+1.80 .078
Sleep efficiency(%) 79.29+8.38 86.95+4.13 .004
Total time in bed(m) 369.43+68.01 443.93+47.64 .000
Total sleep time(m) 297.15+£62.65 386.33+£46.48 .000
WASO(m) 66.55+32.64 53.09+18.67 .285
Number of awakenings 18.75+5.10 20.04+6.27 128
Average awakening(m) 3.58+1.59 2.69+0.78 .039

MANCOVA conftrolling for age and length of employment. SD : Standard deviation, m : Minutes, WASO : Wake after sleep onset

Table 4. Partial correlation coefficients adjusted by age and length of employment(n=48)

. . Total time Total sleep Number of Average
Variables Latency  Efficiency . . WASO . ;
in bed fime awakenings awakening
PSQI, global 014 —-.105 —.254 —.240 —.021 —.259 A1
Sleep quality(CT1) 163 -.275 —.238 —.304* 160 —.246 299*
Sleep latency(C2) —.202 .085 —.036 —.185 -.221 —-.089
Sleep duration(C3) .090 .084 —-.080 —-.039 -.107 —.314* .040
Sleep efficiency(C4) -.012 —-.072 —.044 —-.075 .082 .023 .038
Sleep disturbance(C5) —.126 -.0%96 —.294* —.268 —.035 —.163 .069
Hypnotic medication use(Cé) .185 —.141 -213 -.237 .053 -.097 152
Daytime dysfunction(C7) .055 -.235 -.305* -.325* .062 -.113 130
* © Statistically significant(p <0.05). WASO : Wake after sleep onset, C : Component
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