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Differences in sleep quality and fatigue according to gender of

shift workers in electronics manufacturing industries
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ABSTRACT

Objectives: Sleep quality is directly related to the health, quality of life and working capacity and is affected by age, gender, exercise,
life habits. Gender dissimilarities in sleep quality are acknowledged. However, the gender difference in the quality of sleep in shift
workers was not well known. Our aim was to study the less known gender differences in the quality of sleep of shift workers.
Methods: 1,008 study subjects aged between 21 and 57 years among these, 637(525 male and 112 female workers) were daytime
workers and 371(253 males and 118 female workers) were shift workers. Sleep quality was measured by self-report through the
Pittsburg Sleep Quality Index(PSQI) and fatigue was measured by using the Chalder Fatigue Scale(CFS). All data was analyzed
using SPSS version 19.0 program. The study was approved by the Institutional Review Board of the Occupational Safety and
Health Research Institute.

Results: Overall, sleep quality was found to be worse in shift workers than in daytime workers and in female than in male. Fatigue
in shift female workers was significantly higher than in daytime female workers and shift male workers. In Spearman correlation
analysis results, fatigue were significantly associated with gender, drink habit, regular exercise, working hours and sleep quality.
With group male workers as the reference, the odds ratio(OR) for having a CFS was 2.115(3 value=0.749, p<0.01), and subjective
sleep quality, sleep latency, daytime dysfunction and PSQI were 1.541(3 value=0.432, p<0.05), 2.297(8 value=0.831, p<0.001),
1.798(3 value=0.587, p<0.01) and 2.224(3 value=0.799, p<0.01), respectively.

Conclusions: Shift work played an important role in lowering the quality of sleep, and the effect was more pronounced in female
workers than in male workers. Sleep quality was related to fatigue, especially sleep quality, sleep duration, sleep disturbances and
daytime dysfunction were significantly related. Therefore, to improve fatigue and sleep quality of shift worker, it is necessary to
improve healthy habits such as regular exercise, smoking cessation, and limited drinking. In particular, it is urgent to develop and
implement a regular exercise program to reduce fatigue and improve the quality of sleep in workplace.

Key words: fatigue, gender, Korean, shift work, sleep quality

LM = o FHE FANALRA U - 9% BHomRE 7

A o) &44E HEste 8-S sh=dl, 183 75l

HE MAle A" 7s dEHE fAskE s FAEA o Held B4 EwFor Qlste] A
#J(homeostasis) Zié_ﬂ%% 7}A 3L Qich Bo oualA =)

P 287158 W =2 (endogenous substances) FHe2E e AgsT A 2, 2EYL,

*Corresponding author: Ki-Woong Kim, Tel: 052-7030-900, E-mail: k0810@kosha.or.kr

Work Environment Research Bureau, Occupational Safety and Health Research Institute, 400, Jongga-ro, Jung-gu, Ulsan 44429
Received: May 22, 2017, Revised: June 12, 2017, Accepted: June 22, 2017

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial
License(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.

138



XA ZE A

SuI W S R 29150 ostel Y W
=tH(McEwen & Wingfield, 2010; Koolhaas et al.,
2011; Cirelli, 2017). 3|, W2 U - 25 A9
ot AAA - AAA mz2E IEAIA FHE =4
FAAZIEE Al aglozn o
;‘(—”4 QE‘E.J_]. Agp:]-d—?(—] O]Xl._/] }\gal;(—] _/’\__
3t =& oulxA AdA Ask 9w A A7}
A8 S7HA7I= Helol Hoh
24X 7F FE7]8]5(24-hour rhythms)S A2 A
Z & AH(physiological phenomena)} 3-5(behavior)S-
zdstn, 249 w7/fA7 LEEYE B Aol
A gFa| Fth(Lord et al., 2014). T 2X Fof WalE
Ho 4 G4 $ 2 H(sleep-triggering hormone) & 2
Aol Weld sz 47 27 eSd gt B
7b WskE7] wioll SR Aol S FIsHA

rl—r
rB

ﬁﬂNr{ni

jErE

1__

=)= Zo|tK(Touitou et al., 2017). & dddE
= AFet g o s Qlste A A7 Azt 4
He FsHA Rshe Aert gal e F 8t
o AEH AL pHEY 59 dFow Qlsto] A
Hog o s FHoA gHomA FAZ - AA
2 ¥z 3]5o] oY Hr} 539, JT—KHE"EF 22t
o] Aol AL Yste 2447 Fr]ElE &

8
shollA AZE T 4 gl7] Wl 2= % e ¥
stz Qlsto] o] Ho] AAs] HWrpa HuEict
(Boivin & Boudreau, 2014).

SEluEhe] 2014\ = LR AL Aol w2
/AL 50,007 5 7.2%7F AL FE sk o
= 243%= HY Baur, 17.5%= Of‘?-u_rﬁ(ix
23 of7h, 18|al 47.3% = /LIS 549

Qo ST} F 32% = B Fe
Ax Ao Wigo| uleOSHRI, 2014)
B AAbe] AR Ee} Apael el dist 7
el e Aol AZ|HGTh olol ol ATAHE
2AE e ABY Aol FAIR 49

3}l

= 7

-0

Li
_Elalrﬂ

rlo

A9

ohet At
th(Wagstaff & Sigsta

R CECECE

r:a.t]S’L

Journal of Korean Society of Occupational and Environmental Hygiene, 2017: 27(2): 138-148

xod
=t

uo ZEXL] Yo Mg o

5

At A4
et al., 2009; Morioka et al., 2013; Jose et al., 2016;
Dugas et al., 2017; Madrid-Valero et al., 2017), 123t
Aol T ERo] AP pEEut I Qlee] HarE gl
o} JGA S =2 H0] testosteronel] YA == £
Z7)15¥ Z7}=o] HW(rapid eye movement, REM) 5=
SAA 7Y Eohal BRuEleT, ol sHat 4
S 2 X (sex hormone)o| T U2 AA|3E Aol
(Andersen et al., 2011). Testosterone2] F &4 =
Zeo] Hep welo A WAT We Ao HiEw
slopi, ojag AT 3e dBFHT gl AYE
o4 4] o] vre felow YA sick. e
U oA o] 9o AE](menstruation)@} 7} (fertility)
717 Beb WstE: o4 BEEo| Meld B sl
QUsto] Swln BB Pl ATE WE ARS A
9lol(Load et al, 2014) B2 o] g3t oq;w} A}
T3l Qlt}. Polo-Kantola et al.(2016)-2 A 2l-& Ao
2 o ol o go] e} Zrels oz
mRo|q Aol 71 ACR Ueptel), Az
B} e ol Bol olsiol ALY S S

Ao AN 2 Ao R BIEth Galland et al.(2017)
o HaEe garoz Zaalah At A YA R o4
ol 4 4=re] Ho] W, Tejg o]z 7}uRIo] B
B gRere] 4137h 4ol Bsl) WECE wael
ik ofelat Zak yEch oj4o A el Hol
23, sule] Ae A Jle e 6sle] olstel
QL WL 9LSL AT Aolet AzkET. o o
TR o] Ao et g Aol BlE
o, e Rl A o] Ao et A Aol 2

=

r

A7 mlEste], TEREet 4d AolE vmsty
AL FHstRA FF A7 o g8 2k

wheba] o] At T ARl el AR
= gitoz Aol wE ue] Wit RS vjws
i, BT G F= IAES efste] 224
1S woled 28T 520 Ayt

o S B2

Io. ch &t

1. i2Ch A

d9t= LCD A=Y A4

http://www.kiha.kr/



140 207/2 - Mom - wals - 2z -

oN

=

20164 3UFE 9d7HA] HERARS AAISHAT
wERARE AFHAATE S AFRE sk
TR, w AR Hady 9 o3 o
2|5 At o2, xPHFA 0] 2ol E B
21,0359 (F 025 A4, 6507
2}, 385W)S Arhato g sto] 28ste

HAEZ] 2 2Pdo] R2E 2790 st AEZE
Q13 & 1,008 F(FIEE 2R, 637'; mf
A7 371 AT AFhEAR skl
e 4x3u) 2oz o] Fojx|al glrh

2. MEZAL E—T‘

SHFEEFRE wd)et gl whE 2YgAe 4
ol A HJEEE Hlastar, Bladite] g 5
© AES o] 93t HExAE AAsic
FHo A mrro g & 4 A 24UES
stefsty] ffste] dnba EA(AE, Y, wSE,
Aedd, &9, =7 A48 2% 5 T FE A
T BRI AAAIRE SRFE 5) S 3,
FHol A Y fre For FAHE AV)7IYA A
BAE AHgsklTh

2] dof gt 7= Pittsburgh st A 7

3l Pittsburgh —’,\—ﬁ.—] 2 B 7}=H(Pittsburgh  Sleep
Quality Index, PSQI) 3t=ojoS AFE5} th(Kim,
2000). AEA = A el =] Z(subjective sleep
quality), #HAZESE Feld Aes AZKGEE
)(sleep latency), 5= 7] 7H(sleep duration), 53] 4=
M a-8%J(habitural sleep efficiency), <> 3f|(sleep
disturbances), =9 oF& Al-8<(sleeping medication), &
59 7|5 ol (daytime dysfunction) 5 77] FEo 2
FAEAS. FU ) TARES W5 o] 3
Sk HHeR 77 R w 03%71A) Hofst,
UL 02187 F15alt At BG4S Sul
of o] g ofugich. o] Ao that HHE
273}t Cronbach's a 32 0.8230]%)t}.

2k Frhs Y2 S A=E BUehe =
T2l Chalder ¥ 2% 2{%(Chalder Fatigue Scale,
CFS)E AFE3}9itH(Chalder et al., 1993). o] A&EX]
= 7 FEor FAE lon 5 o 0-3%7F
A Wolstm Wb FHOR Ptk o] MR-
1~8 &E7X= E2]4 ] Z(physical fatigue), 9~14

http://www.kiha.kr

FZE . K| . AlB

A= 414 3] Z(mental fatigue)%
E=S42 HRErrl 2 AL
gk AEE HF

e,
ofn] @t of
A3} Cronbach's a Z<

3. SHEN

nE ZAme] ozt FAEAX SPSS ZEIH
(version 19.0, SPSS Inc., Chicago, IL, USA)S ©|-&
stol BAelolTh A, SR AohEn Hn
H] 1= independent t-test, ol tst BHA
saisol BRudte] BALLS o
HARAS AAsigon, BE A
FHA= e

Lo

f
> 2

fr ez rlo AL
o

Hfuor

BN A
JXE i

o
Bl

m. o1 o}

1. ACHakAte| QHIN M

AA A AF 1,008 5 FHEE AR
6377, Lt ARk 371 ol qleh

S EE AR Bt dE S o Hoh '
A Aol Al whtth(Table 1). F7FEE EAT} of A4
AR = 22 36.1419F 31.34)(p=0.001), ITjLE
i ZrgAReE o AR 32741 9F 2634
(p=0.00)= 2|3t Apo]&5 H ek F7h27ef )
4 AR 9 AR A 82.4%(525 1)
o} 68.2%(253 ™) (p<0.001), =7k 2FGAte A 7]
A= o ET A ArgAbellAl folshAl Wt
(p<0.001) Tt 42 AtfHh= F7TR Z%O*X}Oﬂ
A, o k= @ AR =R THp<0.001). &
HAbe FrETE W EA AARRl A kA
(39.3% vs 22.3%), A AAAANA SF= EEUM
¥ G oJst xlo|E HOoJA| Qo) oA Ho:= o
4 AdAell A ol stAl EtThp=0.001). 214 <1
S SR FH WE Aol iy o4 Hep
A

A ZARL A Fol5H Al Wdthp=0.001).
B TR 1Y ZIA RS molti 2o}
7F XP%*XMW FolEHA wWeokon, R |1

ZAX7HE F7hAR WA 2] xpof A](9.4+1.6 4]

vs 9.1+1. 1/\]2_1', p=0.034), ZE717+& g+
A ZFe 2}ol| 4(8.4+4.6'A vs 7.0i3.0Lj, p=0.004) &
SHA gtk

lo of, r:i ru2 N

Journal of Korean Society of Occupational and Environmental Hygiene, 2017: 27(2): 138-148



TRME Mz wcf ZEX| ddo| E +Ho| H} T2 Xo] 141
Table 1. General and job characteristics of study subjects
Daytime workers (n=637) Shift workers (n=371)
Variables Male Female Male Female
(n=525) (n=112) p-value (n=253) (n=118) p value
General characteristics
Age, years 36.1£6.7 31.34£5.6 0.001 32.74£5.4 26.3+3.4 0.001
Marital status 0.001 0.001
Unmarried, n(%) 126(24.0) 48(42.9) 106(41.9) 84(71.2)
Married, n (%) 399(76.0) 64(57.1) 147(58.1) 34(28.8)
Education level® F=11.219, p=0.001 F=69.451, p=0.001
high school, n(%) 96(18.3) 33(29.5) 60(23.7) 82(69.5)
College, n(%) 150(28.6) 37(33.0) 179(70.8) 32(27.1)
<University, n(%) 279(53.1) 42(37.5) 14(5.5) 4(3.4)
Smokers, n(%) 117(22.3) 2(1.8) 0.001 101(39.9) 3(2.5) 0.001
Drinker, n(%) 431(81.8) 68(60.7) 0.001 197(77.9) 71(60.2) 0.001
Regular exercise, n(%) 233(44.4) 30(26.8) 0.001 113(44.7) 24(20.3) 0.001
Job characteristics
Working duration, years 9.846.3 9.4+5.7 0.484 8.4.+4.6 7.0£3.0 0.004
Working hours (per a day) 9.4+1.6 9.1+1.1 0.034 8.1£0.5 8.2+60.004).4 0.471
SOne-way ANOVA.
2. Mo ANt U2 e Ao mhE ot Abols Eeh 3 2
S Eel Aol whE Z 2= PSQI 770 fil%-‘il Apo] 7ol RS Algko] 30& ol Aele o
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o ARl A A, Se]4] vl2= 9l CFSo q1 A AAL] Aol 24.5%2F 47.5% = o 2FGAtel
ok A Apol= o, wtiy AdAbolA = o A FelsHAl Eek F% FH7IZE FA Bt o
dEtt of 4 2F Aol A Zéﬂ’ﬂ T R 1(12.26+1.64 vs 4 2Rl itk s 9 J_’LEH:LU 2
12.76+2.14, p<0.01), =24 IRZE(17.15£2.71 vs AR Bk oA ZAR A G235t 2olE EA
18.9123.49, p<0.01) % CFS(29.38+3.87 vs 31.53+4.98) 41l of&E H.80 FZHAR oA A7} dA Z#
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(0.02+0.12 vs 0.09+0.43, p<0.01)3} 4 & ALE- (4.77£2.90 vs 4.15+2.46, p=0.021)2} wohjLH ofAl
(0.03£0.25 vs 0.12+0.50, p<0.01)2 F7FLF% A=} ZFARH5.26+2.80 vs 4.1842.33, p=0.001)o| A =4
oA Ao wE Aol & HRAL, = arh ERyfth(Table 3).
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PSQI 77l & & 25 g e} Ao o2 Azl T2 %(CFS)&= A5 (r=-0.115, p<0.01), ZZ(r=-0.082,
2to]| & H| Sl Table 30 AAISFY T F=HAZE Al p<0.05), p<0.05), L37|7Hr=-0.073, p<0.01)3} -3-0]5k
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Table 2. Comparisons of scores of PSQI components and Chalder Fatigue Scale

Variables Daytime workers (n=637) Shift workers (n=371)
male(n=525) female(n=112) male(n=253) female(n=118)

Fatigue

Mental fatigue 12.60+2.15 12.76£2.19 12.26+1.64 12.76+2.14™
Physical fatigue 17.65+3.27 17.9243.16 17.15+2.72 18.91+3.49"
Chalder fatigue scale 30.24+5.09 30.71+4.78 29.38+3.87 31.53+4.98"
Quality of sleep

Subjective sleep quality 1.07+0.63 1.18+0.700 1.20+0.58 1.32+0.70"
Sleep latency 0.77+0.78 1.12+0.90” 0.97+0.85 1.45+0.96”"
Sleep duration 0.88+0.78 0.73£0.76" 0.53+0.72 0.56+0.85
Habitural sleep efficiency 0.02:0.12 0.09+0.43" 0.02:0.17 0.03+0.16
Sleep disturbances 0.94+0.63 0.96+0.60 1.07+0.57 1.21£0.60"
Sleeping medication 0.03+0.25 0.12+0.50" 0.04+0.24 0.10£0.42
Daytime dysfunction 0.43+0.62 0.5520.63" 0.37+0.57 0.62+0.70
PSQI score 4.15+2.46 4.77+2.90 4.18+2.30 5.27+2.83"

“p<0.01, "p<0.05, " p<0.1. PSQI, Pittsburg Sleep Quality Index

Table 3. Comparisons of scores of Pittsburgh Sleep Quality Index (PSQI) components by shift pattern of duties and gender

Variables Daytime workers (n=637) Shift workers (n=371)
Male (n=525) Female (n=112) Male (n=253) Female (n=118)
Subjective sleep quality’ Good 414(78.9) 85(75.9) 183(72.3) 76(64.4)
Poor 111(21.1) 27(24.1) 70(27.7) 42(35.6)
Sleep latency <15 minutes 220(41.9) 32(28.6) 85(33.6) 21(17.8)
16-30 minutes 217(41.3) 43(38.4) 106(41.9) 41(34.7)
30-60 minutes 76(14.5) 29(25.9) 50(19.8) 39(33.1)
>60 minutes 12(2.3) 8(7.1) 12(4.7) 17(14.4)
Sleep duration >7 hours 182(34.7) 48(42.9) 146(57.7) 71(60.2)
6-7 hours 237(45.1) 49(43.7) 76(30.0) 31(26.3)
5-6 hours 92(17.5) 12(10.7) 25(9.9) 10(8.5)
<5 hours 14(2.7) 32.7) 6(2.4) 6(5.1)
Habitural sleep efficiency >85% 516(98.3) 107(95.5) 240(94.9) 115(97.5)
75-84% 9(1.7) 1(0.9) 8(3.2) 3(2.5)
65-74% 0 3(2.7) 5(1.9) 0
<65% 0 1(0.9) 0 0
Sleep disturbances Not during the past month 116(22.1) 22(19.6) 28(11.1) 9(7.6)
Less than once a week 333(63.4) 72(64.3) 187(73.9) 77(65.3)
Once or twice a week 71(13.5) 18(16.1) 32(12.6) 30(25.4)
Three or more times a week 5(1.0) 0 6(2.4) 2(1.7)
Sleeping medication Not during the past month 514(97.9) 106(94.6) 243(96.0) 111(94.1)
Less than once a week 7(1.3) 2(1.8) 7(2.8) 4(3.4)
Once or twice a week 2(0.4) 2(1.8) 3(1.2) 2(1.7)
Three or more times a week 2(0.4) 2(1.8) 0 1(0.8)
Daytime dysfunction 0 335(63.8) 58(51.8) 170(67.2) 58(49.1)
1-2 156(29.7) 48(42.8) 70(27.7) 48(40.7)
3-4 33(6.3) 5(4.5) 13(5.1) 11(9.3)
5-6 1(0.2) 1(0.9) 0 1(0.8)
PSQI score® 4.1542.46 4.7742.90 4.1842.33 5.26+2.80"

7'p<0.01, “p<0.05, St-test.
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Table 4. Correlation between individual parameters
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Age Gender Marriage SH DH Exer TWD DWH Shift

Fatigue

MF -0.047 0.075" -0.072" -0.046 0.065" 0.138" -0.051 0.114"  -0.048
PF -0.125" 0.136” -0.070% -0.012 0.066" 0.184" -0.066™  0.183"  -0.007
CFS -0.115" 0.126™ -0.082* -0.022 0.068" 0.178" -0.073" 0.180"  -0.028
Sleep quality

SSQ -0.091" 0.077" -0.060 0.050 0.070" 0.109™ -0.046 0.026 0.111"
SL -0.104™ 0.209” -0.094™ 0.018 -0.003 0.074" -0.008 -0.109™ 0.151"
SD 0.142" -0.073" 0.180" 0.043 0.028 0.014 0.058 02517 -0.205"
HSE -0.033 0.064* -0.073° 0.032 0.034 0.010 -0.024 -0.033 0.006
SDb -0.077" 0.082" -0.030 0.014 0.001 0.074" -0.004 -0.023 0.138"
SM -0.044 0.077" -0.050 -0.031 -0.061 0.021 -0.009 -0.001 0.045
DD -0.115" 0.1217 -0.089™ -0.041 -0.023 0.085" -0.072" 0.119" 0.001
PSQI -0.080* 0.146™ -0.049 0.018 0.018 0.112" -0.030 0.112" 0.055
**p<0.01, *p<0.05, Spearman Correlation test. SH, smoking habit; DH, drinking habit; Exer, exercise; TWD, total working durations;

DWH, daily working hours; MF, metal fatigue; PF, physical fatigue; CFS, chalder fatigue scale; SSQ, subjective sleep quality; SL,
sleep latency; SD, sleep duration; HSE, habitural sleep efficiency; SDb, sleep disturbances; SM, sleep medication; DD, daytime

dysfunction; PSQI, Pittsburg Sleep Quality Index.
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2EEUT B TRUT 1L AYAT 5 4R 5
He ALH2

AAstL 2 ARE T

TE T YRR 9 Y "a‘ = 770
POl A FuA o) A “Frhet Y, 7|E
P S0l “Urpe} “}ep = W Fsleto] 24t
At AFZA, FAAH T2 AJ-(EAH]=1.559,
p<0.05), AE(2A}H]=0.581, p<0.01), F2 &l &%
(LAFH]=1.591, p<0.01) & 19 K AJZHELZ}FH]=1.193,

http://www.kiha.kr/



146 2712 - Hou - HalS - A2t - 2T - =X 2 - A5
Table 5. Influencing factors for fatugue and sleep quality
Independent Dependent
variables variables
Fatigue
Mental F Physical F CFS Shift work
OR(P value) OR(P value) OR(B value) OR(B value)
Gender® 1.559(0.444)"  2.016(0.701)"" 2.115(0.749) 2.020(0.703)"
Marriage®™  0.581(-0.542)" 0.933(-0.070) 0.752(-0.285) 0.515(-0.664)"
Smoking’  0.893(-0.113) 1.058(0.056) 1.100(0.095) 1.522(0.420)"
Drinkig! 1.139(0.130)  1.086(0.082) 1.104(0.099) 0.229(-1.474)"

Exercise  1.591(0.463) 1.502(0.407)" 1.650(0.501)"

1.320(0.277)"

TWD' 1.010(0.010)  0.971(-0.029)" 0.979(-0.021) 0.928(-0.075)"
DWH? 1.193(0.177)" 1.347(0.298)™ 1.290(0.255) 0.229(-1.474)"

Sleep quality

SSQ SL SD HSE SDb SM DD PSQI

OR(P value) OR(P value) OR(B value) OR(B value) OR(B value) OR(P value) OR(B value) OR(B value)
Gender® 1.541(0.432)" 2.297(0.831)" 0.876(-0.132) 2.431(0.888)  1.278(0.245) 1.792(0.583) 1.798(0.587)" 2.224(0.799)"
Marriage®  0.730(-0.315)  0.941(-0.061) 1.298(0.261) 0.378(-0.973)  0.775(-0.255) 0.712(-0.339) 0.821(-0.197) 0.885(-0.122)
Smoking’  1.203(0.185)  1.223(0.201)" 1.007(0.007) 1.590(0.464)  1.094(0.090) 1.098(0.094) 1.041(0.040) 1.162(0.150)
Drinkig!  1.089(0.085)  1.152(0.142) 1.007(0.007) 1.456(0.376)  1.070(0.068) 0.746(-0.293) 0.985(-0.016) 1.010(0.010)

Exercise!  1.452(0.373)"  1.174(0.161) 1.157(0.146)

1.076(0.073)

1.319(0.277) 1.112(0.106) 1.321(0.271)" 1.232(0.209)

TWD' 0.995(-0.005)  1.007(0.007) 1.025(0.025) 1.000(0.000)  0.992(-0.008) 0.980(-0.020) 0.988(-0.012) 0.984(-0.017)
DWH? 1.122(0.115)"  0.887(-0.120)" 1.473(0.387)" 0.633(-0.458)" 0.947(-0.055) 1.019(0.019) 1.229(0.206)"" 1.174(0.160)""
"'p<0.01, “p<0.05 "P<0.1. OR, odds ratio; TWD, total working duration; DWH, daily working duration; Mental F, metal fatigue;

Physical F, physical fatigue; CFS, chalder fatigue scale; SSQ, subjective sleep quality; SL, sleep latency; SD, sleep duration; HSE,
habitural sleep efficiency; SDb, sleep disturbances; SM, sleep medication; DD, daytime dysfunction; PSQI, Pittsburg Sleep Quality
Index. §, male worker based; §§, unmarried workers base; [, non-smoker based; [/ non-drinker based; [[/, non-exercise worker based.

Shift work, daytime worker based.

p<0.01)¥} o3t #elS Hlal &4 y=k vl
3 el ATE BHoH, ¥ WRECF)E o4
AL A DA 20208 9L Bl LA
=2.020, p<0.01) T2Ael &5 3= ZARIHET} 5
A = AAAY TRZZ7F 1.6508[(LAFH]=1.650,

p<0.01) 2 Aom vepgeh wojakele o] =
1ol gojgh BelS W) Sle] dof gt i

AAn}, A 4H0] 28 (L abe]=1.541, p<0.05),
TFRA el &=(WApu]=1.452, p<0.05) L 1Y A Azt
JLXPHIZI-ID, p<0.05), FHFEL (A
=2.297, p<0.01), SA(2}FH|=1.223, p<0.05)1} 1Y 2+
HAIZHALAH]=0.887, p<0.05), =R7|XHE 1Y 2FQIA]
ZHALAH]=1.473, p<0.01), 582 0 G842 1d
A AAIRHALAHE]=0.633, p<0.01), B 57F 7557 l=
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ZJH(ALAFH=1.798, p<0.01)3} 1L ZAAZHILA}H]
=1.229, p<0.01)7} 9-0J8F FHEL B gl on PSQI=
KETt o4 Zpeialol Al 2.224m eI5kA ko
1Y ZFGAIZHRLAFR]=1.174, p<0.01)T} 23 IS
H ItH(Table 5).

H'E}(Okun et al, 2013). =W 9] HL o7t 4wl o}
#HAHovernight polysomnography)2} 2 72
7t dEAE 5% T4 rd7]. o] o]zt

o] AL FWHY Fwe] A Prhske PSQL
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