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The Association between Shift Work and
Risk Factors of Metabolic Syndrome
among Workers in a Liquid Crystal
Display Glass Substrate Factory
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Abstract
Objectives: With the aim to investigate the association between certain job
types, such as shift work and overtime work, etc. and metabolic syndrome
among workersin aliquid crystal display (LCD) glass substrate factory.
Methods: Thiswas a cross-sectional study. The study subjectsat aLCD glass
substrate factory received the annual health examination in 2008. With a
written informed consent, each participant was asked to fill out a standard
guestionnaire. Information on types of job, such as shift work and overtime
work, etc, demographic data, persona medical history, family history, health
behavior and psychological factors were collected. The health exam measured
waist, blood pressure, blood glucose and lipid profiles. Chi-square test,
Fisher’s exact test and independent t-test were used to determine correlations.
The multiple logistic regression analysis was used to measure whether the
metabolic syndrome was associated with job types, demographic status,
personal medical history, family history, health behavior and psychological
factors.
Results: We recruited 827 male workers and 85 female workers with the
mean ages of 30.8 (+4.5) yearsin females and 31.2 (+4.0) yearsin males. The
prevalence rates of metabolic syndrome were 20.8% in all study subjects,
8.2% in female workers, 22.1% in male workers. Compare to female workers

on shift work < 1 year, those on shift work = 1 year were more likely to

have metabolic syndrome (adjusted odds ratio (aOR)= 4.09, 95% confendence
interval (Cl) : 0.78-21.49), central obesity (aOR=3.68, 95% CI : 0.99-13.68),

high blood pressure (aOR =8.56, 95% ClI : 1.97-37.14) and high fasting
glucose (aOR =3.68, 95% CI : 0.74-20.09). Compared to those who were

never on shift work, the risk of central obesity increased dightly for those on
shift work (aOR=4.22, 95% CI : 1.07-16.61). Compared to male workers with

the average work-overtime < 1 hour, those having average work-overtime =



1 hour were more likely to have metabolic syndrome ( aOR=1.51, 95% ClI :
1.01-2.26), central obesity (aOR=1.44, 95% CI : 0.96-2.14) and low
HDL-cholesterol (aOR=1.37, 95% CI : 0.96-1.96).

Conclusion: Female workers with shift work =1 year were at elevated risk

of metabolic syndrome, central obesity, high blood pressure and high fasting

glucose. Male workers with the average work-overtime = 1hour were at

higher risk of metabolic syndrome, central obesity and low HDL -cholesterol.

Key word: shift work, metabolic syndrome, central obesity, working hours
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o8 Il v BT IR NS i E2 M

dd- 31422 85T PMEb el T A BT @
BiERiE i HEFALR > RAFHGBITL 7 887318 Mg i E R &
PR E e A g2 AP R PE o 0§ AR kB BER

2T 3R -FHIABACETRE Y RER - FLL YL R
T~ BACIEA RS NS EFE2 AP - SRET AP o RrT
EFZ1EREYVR B BPELENBEGE BEPM T 27
WRTIT=1 L B RR TR 0 B R E o BT S R B ¥
REAM -
2N R IRAPLERFII T 46T ST N OBbg iR 32 e F AR GF 2R
AR o A I (0 BIRIT) § RBPEEHEY > AERE
2% 5 1L (odds ratio, OR)= 3.00 ( 95% confidence interval, Cl : 0.62-14.45) ;
S RE g fF A (s OR=238(95%Cl : 0.39-1453) ; iE# i 7 ¢ > #hT

RFAER LT A LIRIRIT o S PRFLE T 21 & (0 fhriE F<l
#£) 7 A 3EbE ufii—*’ » RS A E 2 OR=4.44(95%Cl : 0.91-21.73) ; &
BEEr ¥ EFA S OR=2.78(95%Cl : 0.45-17.28) ; 5i& ¥ % jFah §F

OR=4.09 (95% Cl : 0.78-21.49) o % 2t & F 31> 1 | pF (b F 288 T 5T
1/} ) 4 & 3% 0 A5 2 OR=0.20(95%Cl : 0.03-250) ;
G ] Eﬁ?;’% B i OR=0.15(95%Cl : 0.01-17.93) ; & jFo - uf
BTITI=] PG ARER ST a2 TRRIEAR -
%{jﬁi%&%ﬁlﬁW&@Tiﬁﬁ%%&&ﬁf%ﬁ”hﬂﬁ* i %
WEFAAT o EH L ITRERT T HUERTII= 1L N BEERE
ZHF R EF]F o TG 3T (O PRI GO RPHREGEE 0 A KSR
K2 OR=0.89(95%ClI :0.57-1.40)> 5 % & #ri jF 33 & 18 OR=0.89 (95%
Cl: 0.56-1.42) » iE 4 fF ¥ + HFLit§ AER 5 7 & 2 FREIT o 742
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BITET = 1& P RITaF<laE) § AHEEEY RGN EL
OR=0.9(95%Cl : 0.61-1.31) » ' % ¥ #7it #3 & {& OR=0.92 (95% Cl :
0.62-1.35) > FH e » hstd F = 15 AREH L7 i L TR %
Boo §RBTEI=1 b (0 BT ISl ) R K
A5 F2. OR=1.54(95% CI:1.03-2.29)> 5 % & #riw f733 A {4 OR= 1.44
(95% Cl : 0.95-2.18) » 5i% 4 it 733 £ 15 OR=1.51(95%Cl : 1.01-2.26) -

FEFMM -
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P& Ml (v B TITA NS R E LA S iRl AR

LA CFRTANACETRE R F R FALE 2
BiTe A kg Br Bganie sz qpid it o B R BT DY o RIT o
Wr Z1 & A YR FIEAR Z I Ly M - 7P
REES %@%iﬁ%*VWW“*%%wwo

2L AL BILA P P ARITL (T BT ST A0 Ak

o
L

Mt Bd it FRdhe Faires c Bh v EAET 0 2T K
FLE 5 NI R BF B R FlF o Mg gL (V0 R RIT) ORI

s X3 2. OR=4.08 (95% Cl @ 1.08-15.45) » 5 %o & #7ie fF 23 4 15
OR=3.06 (95% Cl : 0.71-13.16) » 5.i% % it jF34 & 15 OR=4.22 (95%Cl

1.07-16.61) > F A EAnRE » § Pat BT Rr= 1 ) pF (Wb b 2T FI<] )
) 7% PEERsT LK L K e Rz OR= 146 (95%Cl ¢ 0.98-2.17) » ik &

® {73 £ 15 OR=1.43 (95% CI :0.95-2.16) » 5.3 % it 73 ¥ 14 OR= 1.44
(95%Cl : 0.96-2.14) - p & 437 0.05 -

AT IR ST ARA T BT PR F T
R B AT RERERKE 2 AAMIL . BRSO K
TRE WFBIT = 1 B8 RAESFHEIHM T2 > B84 K
Bk RRE o SR IR ROR O PERFIRE L RIGF B F AR
Mokt AZE AL FRAPETHAMRITIIF SR TIIEL RIBF
AR Bed A F AR SR FAITEE o BT AR 5 B
WA ORIIET Z 1& LA BRGFMFL AET]T L kLA
Fozle (Ve F<lE)d L BRiEFE 0 ASH 2L OR=6.88
(95%Cl : 1.78-26.63) ; /5B #fiw [734 # {4 OR=4.34(95%Cl :
0.74-2534) ; ¥ % 734§ {4 OR=856(95%Cl : 1.97-37.14) - 7 2.2
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222 A Lo FEHI AR AT ETR S jERY C F R FY
SRR B A IR SR R AR 30 PEFHA (HDL) # 2 4p
wﬁo%%ﬁﬁréﬁﬂ@@@%ﬁ#&%%am}ﬁ%ﬁﬁ%aﬁﬁ
FARM o T CREYR LTS ler Bk BB/ FRE
B R Ry SRS T A AR

2-Lz=2 4 - Lo RRA M B ARSI (F BT 3T HDL

&,
[e=

o AP BRI R F TR pF R EE A TR o TR TIE Y
EH WA BTz 15 HDL i M2 7 6 g B+ 5 4t
2R AR e HDL m g dg Fipift o § BTy 1| p&
(v b atBTrI< Lol pE) § HDL % 4 o A 53 2 OR= 1.34 (95%
Cl : 0.94-1.90) ; 5%+ fmw E’p‘? #A s OR=1.28 (95%Cl : 0.89-1.85) ;
KSRl RS Ep: & {2 OR=1.37(95% CI : 0.96-1.96) - p ie4&3iT 0.05°

o t7 324 FHI AR ACET ii\;‘\@}%;{ e R
B EEAE S BACEREE T BERE M - S58T 0 4

-

B AR WEL Z1E 0 B R RELE UL BERE T HE

A

AR e TP O RTII R 21 E > AV R EZTELBRE T HEEA

F-o AN N2 AL RRAPE T ARITL (TR TIIE T R

Feih B AP M2 e F rin R R fE AT o T e R S
A ez R R B ERF M -
22 IR FEHT AN T ETRE S RSB H R T

B REREER S BACTEERE R M o BT
SRR S R 15 S AL R AT R o R RE TR
CREYBHEFEFTAM T > BN K BRI BT 5T
B RE Y B A R
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% 312 A&

827 ~+ (90.7%) > L 3=
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202)

G- LB 15 EH 202K L0
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© e
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Bror B X ETIR 1 2 A i

B R g BT E?@Pil% 2 2

+ (68.3%)
€¢ﬁf’ﬁ%ﬁ{ﬁﬁﬁ&
B iEr b B F
AEAPBAFFFE RN A SRR BB - &
R BT BUEEF A
X oEEa %Iil»3¢iﬁ1$'m8%%ﬁf FAZBLE I > L
BRI SN 259%%Krie FAgdE L& 0o Bfa 2 X380 f 1 fhaie
FARELEL T TL1% x WA hE 1398 BIHIT -5 47 5 4 444
RS BT BB P L dnd 0 TAB%E B HIT e ¥ 1% > AT AT
2001 # 9% A - [ k41 FHRES 2HI RN TAE] A A
sl BBy pABENUEAE AP ER SRR TN A 21066
PR E S FREw Y 17272 > w e F 5 82.0% > p A & e & TR A 3t
el L EA T A FIRB A FHE D AREH T %
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SR R 10.9%% 1 F PTG ST gt G| R § o e £ T
RIFIR AT EE LB I NBAN I % F LB P RiGR
TN NPT s AT Y A & LR RIS R R TR o
BAEBRTIIE AP BETITAN G T E o 34.0%% 1 g BT
FLAZE - -] PF (T 12185%) > F £ 07 1 iTP R4R 0 1 AREF L R
A URTIIONE > B A 3 0 1T T FIAZIE - o] PRt G
% 542% (-~ 69.2% > 7 533%) H=tivd At RUFREB &R
BEOAPRERZEZAHEBAOLAEFF LG I ok E F
%;ﬁ%m»%ﬂﬁ%@ T ELF OB B ARPLANR A R4 SRR B
% 5 Beptic BT Lo R RPN A LAR M R aRce
BAWIEREGDEE MENEEEAEDOESET A AR Y
T \fﬁgmﬁﬁf %% (% 753% 9 59.3%) % 4
EE b Etatdk (& 765% > 7 655%) vt (A E B >0 F 14 H AR

\

B igenid & &

ARFALAR L E o FNENERELAELS RS KR A FRTIE
AR T ARARFALAR BEEARDEG P RN FEFE b
3 247%> 33 175% B EEEEAmE%ER 77 R
T 7S RBERCEFLIELIAARG FHATFE- AW ES
WA PE RS ART PR REN S wBFES s £F 8-

BEH BT A o S A 42005 & O ARSI TR b Ao Bl

=

~

EWHFIR 12 HH B SPERSTE L SR  NESE R 4

( Chinese Hedlth Questionnaire,CHQ-12) 23w 1 & » #H4 @2 & £ 111

S

\T:t
e

BB et 5 5 281% (4 32.6%0 § 185%) ~#F77 B % &1 o

"
LAFR Y R eg SR SV R NS T L e -
(29.1%) > AF7 5 2 3+ %395 RSN I WA 1 > BAF T 40 (2

;gdﬂz L AR EEad JIFE2 - > UL RS o



28 PIHERCBRREHE AL TF
AP 2T H R ABE R HREFIESET o 2HEF
208% § i 221% 415 82% FHEEFR L A EHE L

9;’<

F 7112020 A R BhE g H 0 (75 5 17.4% 0 30 ot b S b %
P 7 L 25% 5 & 1t 20-29 B N b g R 7 5 8.3% 0 30 o
RS EEOR XS 82% -

T AE A5 2002 & s R A R Ptk ah 2 (multistaged,
stratified and clustering sampling scheme) #1i& {7 4 > W %7583 &

(nationwide cross-sectional population-based survey) s % &7 25 £ 4 7566

NG T T4 A R ERASRGEFF T A 20-20 K A b
EEEFF S 84% (AT b 17.4%) > 30-39 f X B g F e 7 3

5 181% (AF 7 5 25%); & |t 20-29 f i bR iE HhE 7 X L 3.5%
(A&7 % 83%) > 30-39 f (S (g3 ehph (75 % 53% (A&7 4
82%) FIN %A PHEF R EMAEST R I AHRGH LN
o RN HhR 2 B 7 20.16% (§ 1 21.40% -~ + : 8.23%) B
AET KR o

T REETOFNMT ABZA AL KR AT EE NS
REEHREFFE CHEIAEAAPEFIRE VR RFL AT 2
FIHefe2RMARABE I TR EF 7RG M BHrrgadTrig
iRl oo e E AR £ 2006 # LS R A SbREE T
ERBPEEFES TR 2 7 e B F Adp T R EE4AZE 100mg/dl
Ao REEA AR AF PR FEL RS SR S T
¥EEAZE 110mg/dl > A2 7 AH T LB HFIRER T AR & o

38



28 e v R S Hhp il M EE
At BRI AR AR GHES S v L TR ip M AT $
Fra TR A v ¥R 2 %% 8 (oddsratio, OR)ensiit fn & » % = fa i
S BN - (model 1) 5 & 3B A fe FIETFIE 2B B o fN
(model 2) 14 % % #rit 7 (Logistic regression) » 4 H %35 & 47 ¢ p<0.05 +
REACTIRR R E Y A - 1058 2 (model 3)11 B
#Hi F e iR i F A 47 (Stepwiseregression) 1 ¥ % 3% 4 7 p<0.1
T8~ HN BRI RE PTG 2 BB F]S o U kS RS o ]
BAAPERR R A YT OR e R o
A PEFTIFLY oI =1 & (RKBII<LE ) 5 A BPEEE
AEA K OR=4.44 > 5 %+ frix frpf”% 72 OR=2.78 - ;ﬁ*ﬁﬁﬁﬁf;’% B2
OR=4.09> OR @24t 1> @ uf Y& T 5127 A 2bbi iz 3 P42 £ 5 cnip i
Polin A g b ek oy P FRFRB BB T S
BILHL (TR BT E S Rp FLO i E o 17 3] Pk 3 2 OR=3.5(95%
Cl,13-9.0) & AFE LRI o AT F 2. BRI fL &2 F ATy 50 o *m{:};
FHAS eI S RIS IR S AR A B RGN R
B2 AT A SHEAIIELRY P RGD o
FMFe I FA Y o MR TII=] ) pF (R4EET T <1 ) BF) >
ﬁf%&viiﬁé%Oki%v@&?%ﬁﬁﬂ%iOkiM»@&
# i i A 2. OR=151> OR 45+ 3t Lo @ 311 (T8 ghr e 7 27 53
&vvm\\ﬁﬁﬁwwﬁo%wmmiAﬁﬁgﬁ%HT%%E*%
RUEHARM ' EFLL (T ¥ 4 & bR ik # 2 OR=1.51(95%Cl
1.01-2.25) » e £ 5028 BT FIr (N SpE iz 32 g B4 L A0 iF

_
&
[e=

RN

FR2AT  SEBTHETEFE G M R AT BT IS

2OV R EFMITLIT (1P 12/ pF) ST TN E 8 ¥rT (1178
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[ P) (5288 TF, Flpt AT 7 B T IR Bk i Y el (TR T
i B_9-13 ) FF L e (TR A o

SORRFIL (FAZE - £ 2 T AR T ITARE - ] PR B i e
BTG BT RFG (- ) HIT1 Fd A p I B o
Je# 5 £ & 4 F P4 (clock generating circadian rhythms) o 1230 T 4R
B el % (suprachiasmatic nucleus) » ¥4 Ff L & 47 cnd 1B {ei7 5
P 14 (24-h cycles) & - 4 ) i £ T fir(homeostasis) e & 4 = F] &
¢ 7 7 PR ARaE H) (deep-wakecyle) ¢ A& # 2% (thermogenesis) ~ i & -
Moy Fenitsht gl Rfrd Lp REFPAGT M BRI RS
BT ek p REHPALEA 0 RIF LB LI, g inR oy 2 n R
Ferm g o (2 ) 2 AR WHFIL T2 BT E > DA G
TR EERLEF > 2 L FAG YR IR CES (2 ) BT
EIMRIAPEEHF AL DL GF]F > FEHAIY > I AREFIL R
3 BT IR A > B S 0 § O ARFFA BT SRR - | ot
bl % 53.3% RS E o APHBRZE R PHANLAREFF S AT E
FloAde&ir g T SN2 AAG SRR %Q#ﬂfﬁﬁ fe TFLG OB o
¥R RET LG RRS S R Y “":% * Beck Depression
Inventory ~ Framingham Tension Scale ~ Spielberger Trait Anxiety
Questionnaire ~ Cohen Perceived Stress Scale ~ Spielberger Trait Anger
Questionnaire % 1 & jp| & w12 H F 5 (hojedr ~ B4 ~ B g2 ik 3)a®
FEEHEOMN G UR%TE A TR BEET G ABPEGE S
Beck Depressioninventory ~ Framingham Tension Scale % Spielberger Trait
AngerQuestionnaire s Bk F b fm N HPR EE S HE B e
3w 5 $8 Beck Depression~ Framingham Tension % SpielbergerTrait
Anger /& fice-t G BRI I R R IEHE R R A Y] 5 RS Bk
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129 B 131 B 147 B ) EER ARG LI eI E RS
BORSE GH AR AR S AT A RS SR R Fik- A
Fgoe(r ) BAHMTR <30 FRR hot o e £ F fyti BpEFET L A

TAZFPH L BRI (ST A PR R RN A F R AR ST BGIT
fout 8T FTg gt B F %f&g&fﬁff%iﬁﬂ%i’ﬁ X3 MEH Nde Ak o G F
- WL 3 EMA TR R R E AT AT T HRIRER S

T L bR R
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& PR TR AR R L S Randp BRI

Karlsson #% 3| & 4% 34 B R 4e % #hm ik 240 B2 100 0 % B S o
EFEFHY DA FEPe B~ F R AR I ERE KW 2R
AR L RE AP F DS § B AR R FRERA
gD T IR AL BRI o Ty (TERITATE S R i
LEDETE 1‘% o AFEF BT ¥ SHRTTE A M INI s h F) S o
BWFLEEHRFLAPTARET i TR FF L 0 5 LIV OR=4.22
(%%OILWﬂmD;&@Tﬂzliﬁ{gﬁV%W@ﬁﬁ%ﬂia

L 5

-~

-n\q.

WRTIIZ 1 FEEHRFAAET T RTIEE 0 O
OR=1.44 (95% Cl : 0.96-2.14) > % #* F otk en1 (T4 & 27 H_§ 3 40 LN
veoak el W e £ S FATT E B LR cKO B 4 & 1% 4p g pEm ph
o 3 e fobe iianip ML e 3 > = BR TS G R 0 £ 4R
Hen1 (ERH S UBER WA o EBE B R F AT
L4 ATB A By 0 THaE gL 424 Kk > B RBT 1 (FRERTAZE 9 )
P pERR R D 3T 6] P 0 7 g § AOME g g 2w R el i g 0 bt
FLENEL SR

BHTARFG (- ) HITT F P REY SR A B F R
HEET OAFP RIPAIRA P FEFA L, B Y2 g
BB F AL (2 ) 2E AR AR I (PR BT I SRR

ST RHAEARLER A DAY R R ED
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FH- T 1 AR R RIE20-2 A B gEEFE M AR s BT 2

EAXRZDIFo ~MAR L1 FE FTRE HINHRIIL (T BT 5T
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3
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i
-§$\74
\\%
0
g

AT ABPEEEIMEFS L 208% 0 45 82% 0 F M
221% ¢ >R A B GHEXTF)EZ B XD B MEAE LB TR
fig 30 PEEER M (432%) 0 & BiHF (39.1%) 0 = e+ W fg i B
(25.4%) » "ERw ik (225%) 0 % "Hn B (14.7%) & | 1% 35
RiEFEeXFE 2 FEFFd BLRERE LR AN EHRR
i (29.8%) 5 FLense L (13.6%) 0 & B % E (12.9%)> = i i
e (82%): % "o #EHE (8.200)¢ F M Bhp iz i & F& 2
FiEdd 31 MERZEBAEM Y "LHERHM (44.6%) & &Rk
B (41.8%) = faH i % B E (27.2%) *Lense vt (234%) 5 % %
¥k % (154%) -

A PRI RA LY UERFTACE LE G s enp i B
REATREASEET  EAFE v RO PE 0 LHFIALE
1 b & gss] > 1 &% > 5 S@pEiE¥2 OR 5 4.09(95%
Cl : 0.78-21.49) ~ # *E %37 322 OR % 3.68(95% Cl : 0.99-13.68) -
7 % /Bz2 OR 5 856(95%Cl : 1.97-37.1)~ § Z e B EHF 2
OR % 3.86 (95% Cl : 0.74-20.09) » gt ¢h - 4F% 44 > 5 Bzt X5
Wi > § T2 OR 5 4.22(95% Cl © 1.07-16.61) » i #2.3* +
HMyEaois e

FH I BT TR Y BT ITAZE L] PE G B AR
Bl > I E B T ITARIE 1) BEIL L vL G BT BT A0 1»?@5 e
HEiEEF2Z OR 5 151 (95%Cl : 1.01-2.26) ~ 3 "3t iw itz OR %
1.44 (95%Cl : 0.96-2.14) ~ 3 HDL ik 2 OR % 1.37 (95%Cl :
0.96-1.96) -
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CEEE S SRV SN AE F VRN LS
GEHAPFISE R A0 > SETTI TR BT I VB AR
JCPER N
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%‘“‘E,'A‘lejtt}\‘:ﬂ%

T
=
=

VAR Y FIRR L LR

>ARHE A (N=912) - +(N=85)

g |+ (N=827)

N % n (% n (%) piEs
T ¥aEd, i, meantSD 31.1 +41 308 #45 312 40 0921
Ede ok
<30 & 346  (379) 36 (424) 310 (375) 0.287
30-34 % 378  (415) 37 (435) 341 (41.2)
=35 & 188 (206) 12 (14.1) 176 ( 21.3)
BT AR
7 (B 101 (11.1) 6 (71) 9 (11.5) <0.001
ey 378  (415) 13 (15.3) 365 (44.2)
<7 344 (37.8) 50 (588) 294 (356)
L 83 (97) 16 (188) 72 ( 87)
RAFHE R
* ¥y 478  (534) 54 (66.7) 424 (521) <0.05
S ¥ 404  (45.1) 25 (30.9) 379 (466)
H 13 (15) 2 (25) 11 ( 14)
(R ]
B oo B 24 (26) 0 ( 0 ) 24 (29) 0111
Ve PR T 3 (03) 0 ( 0) 3 (04) 0578
% & n ik 7 (08) 0 (0) 7 (08) 03%
SR ik § 2 (02) 0 ( 0) 2 (02) 065
TE R ¢
B o B 239  (262) 26 (306) 213 (258) 0.338
B PR s 164 (180) 17 (20.0) 147 (17.8) 0.615
% & ok 13 (14) 2 (24) 11 (13) 045
SR ik § 48 (53) 4 (47) 4 (53) 0807
Ha? b 29 (32) 1 (12) 28 (34 ) 0268

SR+ RT BB HEALRT
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oo~ AR AT PR R

TR A il =2 7
(N=912)  (N=85) (N=827)
N (%) n (%) n %) piE®
7 3T 729 (799) 28 (329) 701 (84.8) <0.001
WHFLE T =1 # 645 (711) 22 (259) 623 (75.8) <0.001
WHITE T AR
B HIT 183 (202) 56 (659) 127 (155) <0.001
Phri=1=# 79 (87) 7 (82) 72 (88)
it 1-3 & 231 (255) 4 (47) 227 (276)
iyt 3-5 & 312 (344) 14 (165) 298 (36.3)
Hrr >5 & 102 (112) 4 (47) 98 (119)
F U L 397 (438) 52 (627) 345 (419) <0.001
WRETII=] ) pE 181 (200) 29 (349) 152 (185) <0.001
PR iv g
B TE 194 (21.3) 0 (0 ) 194 (235) <0.001
W ITE 176 (193) 0 ( 0 ) 176 (21.3) <0.001
PEYLLg ST ¥ 6 (07) 5 (59) 1 (01) <0001
ol 1 1 203(223) O ( 0 ) 203 (245) <0.001
TN
v 3 7 50 ( 67 ) 46 (568) 13 ( 1.6 ) <0.001
Hok R 494 (55.9) 19 (235) 475 (59.2)
G S a1 ¢ 24 82 (93) 0 (0) 8 (102)
1 AREF 213 (241) 13 (160) 200 (24.9)
HE 1 FEE 35 (40 ) 3 (37) 32 (40)
1ERES 2R AR
X R pER ke F 229 (252) 62 (738) 167 (20.3) <0.001
RS 350 (386) 20 (238) 330 (401)
PR AT 240 (265) 2 (24) 238 (289)
ERMSET 8 (97) 0 (0) 8 (107)
819+ 2 & T
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FoZ TR AR BACIER G VR

rHBEA A L s
(N=912)  (N=85) (N=827)
N (%) n o (%) n %) pi’
FHAEY R 283(310) 2 (24) 281 (340) <0.001
g (TE- 2 ERE)
- 626 ( 69.1) 83 (976) 543 (66.1) <0.001
<10 {212 p 117 (129) 1 (12) 116 (141)
10-20 12 147 (162) 1 (12) 146 (17.8)
>20 9 6 (18) 0 (00) 16 (19)
7 ARY R 174 (191) 4 (47) 170 (20.6) <0.001
F AR R 9 (10) 0 (00) 9 (11) 0999°
FAREES YR 401 (440) 23 (271) 378 (457) <0.01
FREEFYREFFS A
BEREFSY R 510 ( 562 ) 61 (71.8) 449 (54.6) <0.001
[ 1 & 155 (17.1) 18 (21.2) 137 (16.6)
1-3 & 133 (146) 4 (47) 129 (157)
>3 # 110 (121) 2 (24) 108 (131)
B ? 5E A & 554 (60.7) 64 (753) 490 (59.3) <0.01
FEELIZlhadR 604 (662 ) 65 (765) 539 (652) <0.05
EXAE ~ oKy 564 (61.8) 60 (70.6) 504 (60.9) 0.081
T2 w4 462 (507 ) 49 (576) 413 (49.9) 0.176
pEFR, F] £ 623 (683) 61 (71.8) 562 (680) 0472
g g AR
IR Sk R 348 (1382) 25 (294) 323 (391)
bl E 398 (436) 39 (459) 359 (434) 0.125
¢RI TR 166 (182 ) 21 (247) 145 (175)

S+ 2 T SIRR DA T
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Fow o~ §FAG G RBbEEEE He A E T2 R

>R A(N=912) % +(N=85) § {+(N=827)

N % n (%) N (%) pi&S
SR % 190 (208) 7 (82) 183 (221) <0.01
LA AL 204 (225) 11 (136) 193 (234) <0.05
& BB 357 (391) 11 (129) 346 (41.8) <0.001
B %R fig B0 PEFIEG R S 393 (432) 25 (298) 368 (446) <0.01
TR A 134 (147) 7 (82) 127 (154) 0.077
ZEY MRS 231 (254) 7 (82) 224 (27.2) <0.001

SR+ T
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S LIRS

FER B A iE 2 R A4

Sl P R T PR R
n/IN (%) p & n/N %) p&E’
B
<35 & 5/73 ( 69 ) 0252 138,651 ( 21.2) 0215
=357 2112 (167 ) 45,176 ( 256 )
W AR
BB 3/19 (158) 0174 91,460 ( 19.8 ) 0.066
LByt 4,66 ( 6.1 ) 92,366 ( 251)
WA HFEHR
A By 4,54 (74 ) 0576 96,424 (226 ) 0.772
© YR H 3127 (111) 85,390 ( 21.8)
B BRRIEY
) 2/59 (34 ) <005 129,613 ( 21.0) 0.192
7 5/26 (19.2) 54,213 ( 254)
B s B2 ¢
) 5/68 ( 74 ) 0554 140,679 ( 206 ) <0.05
7 2017 (118) 43147 ( 293 )
B R Y
i 7,83 ( 84 ) (oggg® 182,815 (22.3) 0.294
7 0/2 (00) 1,11 ( 91)
.u)?%f;}?a/.usmg,iti RIE R
) 6,81 ( 74 ) 0212 175,782 ( 224) 0514
7 1/4 (250) 8/44 (182)
P b RIE Y
i 7,84 (8 0.999® 180,798 (21.8) 0.138
7 0/1 (00) 3/28 (10.7)

SR+~
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N TS T SN AN SRR TSR £

S PR i 71 ROPE R
nIN (%) Ppi n/N %) pi’

T

el 3/57 ( 53 ) 0155 30,126 (238 ) 0621

7 4,28 (143) 153,701 ( 21.8)
WHITE T

3T <1 & 3/63 ( 48 ) <005 471199 (236 ) 0.564

WHri=1 & 4,22 (182) 135,623 ( 21.7)
TR

<1-] p* 6,5 (111) 0231 137,670 ( 205) <0.05

=1 p 1/29 ( 35 ) 43,152 ( 28.3)
1IER A AR AR

LR PERY ko 5/62 ( 81 ) 0881 38,167 (228 ) 0.857

FAAEWA LT 2122 (.91 ) 145,656 ( 22.1)
H Y R

# 6/83 (72 ) <005 124,546 (227 ) 0574

7 172 (500) 59,281 (210)
&

F 7,81 ( 86 ) pogggt 143,657 (21.8) 0.622

7 0/4 ( 00) 40,170 ( 235)
LR R

) 718 (82 - 181,818 (221 ) 0995

7 0/0 ( - 2/9 (222)
REFER YR

£ 6,62 (97 ) 0427 92,449 (205) 0216

7 1,23 ( 44 ) 91,378 (241)
SRHFEF 2T K T FEtt e T
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Foo s TR RGBT S i R T A 4

A g 3 R
n/N (%) pi& n/IN (%) p@&ES
B R %
F 2/21 ( 95 ) 0.805 73,337 (21.7) 0.789
y 5/64 ( 7.8 ) 110490 (225)
FEE L2l di
& 3/20 (150) 0208 56,288 (19.4) 0.174
y 4765 ( 62 ) 127539 (23.6)
EEEE ~ o
& 2/25 ( 80 ) 0959 58,323 (18.0) <0.05
y 5/60 ( 83 ) 125504 (24.8)
%ﬁ T S LT[R
F 2/36 ( 56 ) 0441 83,414 (20.1) 0.149
y 5/49 (10.2) 100,413 (24.2)
PEER, L
F 2/24 (83 ) 0984 53,265 (200) 0311
y 5/61 ( 82 ) 130562 (23.1)
i FlHE AR
& 6/45 (133) 0070 133,595 (22.4) 0.803
7 1,40 ( 25) 50,232 (216)
S+ S R
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Fon R ABRFIL (T BT FIE (S BbE 3 2 B A A 49

Modd 1 Modd 2 Model 3
Variables (vs Reference) OR (95%Cl) OR (95%CI) OR (95%Cl)
F BHII(VS i1 F ) 3.00 (0.62~14.45) 2.38 (0.39~14.53) -
W& T =1 #(vs<l &) 444 (0.91~21.73) 2.78 (0.45~17.28) 4.09 (0.78~21.49)

wiETri=1-]p(vs<l ] F) 029 (0.03-250) 0.15 (0.01~1.793) -
*p<0.05

Model 1; ¥ %38 & 47

Model 2: 5 3T a7 o A F 7 Edem g VI > 32 BRFEL -

Model 3: w0 i 3 fF 4 47 (14 p<O.1 1% 5 38 > i3V FRY) o e~ & 47 TR R R H 4o
TOILEREA LG ERA K RT AR BRI REERT R B L BB
L R RIEL o

- AT AARE N

4 > T ARFTL 07~ BT I NS 2 B E A ﬁﬁ-/,,\ 15

Mode 1 Model 2 Model 3
Variables (vs Reference) OR (95% CI) OR (95%Cl) OR (95%Cl)
P WFL(VS LG #HIT) 089  (0.57~1.40) 0.89 (0.56~1.42) -
WHFLE F =1 # (vs<l &) 09  (061~1.31) 092 (0.62~1.35) -

Wi TrI=1 ] pF(vsS<l ) F¥F) 154+ (103~229) 144 (0.95~2.18) 1.51* (1.01~2.26)

*p<0.05

Model 1: ¥ % 3§ 4 47

Model 2: % %38 447 o A E T 2K~ AR REL ~ B S/ T
Model 3: 3% # i fF 4 4702 p<OL 1% 53 » FE8 B R) o 4e x4 45 577 R R 9T 40
TR R EE S BT ARR RN C BV R RV R
SHEY R REEEVH 32 BRREC BB RIEL B LR RIEL O
Pl ek F REL Y R PR -

- AT AARE N

o
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. "NE}}‘,Q gr g Rnse ks H Sh3E A 45

4 R 2R AL g FEIRAe AL
n/N (%) p & n/N %) piEs
EXYY
<35 #% 8,69 ( 116 ) 0211 150, 651 ( 230 ) 0671
=35 & 3712 ( 250 ) 43175 ( 246)
KT ARRE
- B%‘«E\Es F 5/19 ( 263 ) 0.064 971459 (211 ) 0.086
< Byl 6,62 ( 97 ) 96,366 (26.2)
WA HFEHR
A B 6,33 ( 113 ) 0.269 94424 ( 22.2 ) 0.448
¢ AN H U 5124 ( 208 ) 95,389 (244 )
B BRRIEY
F) 6,56 ( 107 ) 0260 137,612 ( 224 ) 0.246
7 5/25 (200 ) 56 /213 ( 26.3 )
B 7R
& 9/65 ( 139 ) 0888 149,678 ( 220 ) 0.039
7 2,16 ( 125 ) 44 1147 ( 299)
FR XS
& 11,79 ( 139 ) 0.999° 191 ; 814 ( 235 ) 0.681
7 0,2 ( 00 ) 2711 (182)
NN )?;g;jﬁa/.u Uik ROE R
& 11,77 ( 143 ) 0999° 182,781 (233 ) 0.796
4 0/4 ( 00 ) 11,44 (250)
P b RIE
& 11,80 ( 13.8 ) 0.999° 187 ) 197 ( 235 ) 0.803
7 0,1 ( 00 ) 6,28 (214)

SIRE/ S K SR S S e Sl ed
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RAw 3Ly B ;%é‘;gj/,,\ﬂﬁ

P PR 2R AL
(%) p i n/IN (%) piS
T
ey 76 ) 0029 31,126 (246) 0721
7 25.0 162 /700 (23.1)
WL E 7
L <1 # 8.5 0028 49,199 (24.6) 0.602
Hryr=1 & 27.3 142 1 622 (22.8)
R R
<1-] p* 17.3 0228 146,669 (21.8) 0.060
>1 ] 74 44 1152 (29.0)
1R R AR
LR PERR L F 11.7 0349 44,167 (264) 0.306
FAKERA LT 20.0 148 1 655 (22.6)
Lol
i 114 ) 0.017° 132 ; 545 (24.2) 0.419
7 ( 100.0 ) 61,281 (21.7)
AF IR
i ( 143 ) 0.999° 152 | 656 ( 23.2) 0.795
7 ( 00 ) 41170 (24.1)
G RY R
i 13.6 ) - 190,817 (233) 0477
7 - 3/9 (333)
REFER YR
i ( 7.2°) 0127 89,449 (19.8) 0.009
7 (o) 104 ;377 (271.6)

S+ T

55



3 L \,E,"—Lf\gjli_f[;;A,uﬁ}k@ﬁﬁgfﬁﬂwﬂﬁi‘%f%;ﬁ/,}%&
LM PR R AL 94 PR AT AL
n/N (%) piE n/N %) pid
EEF#A
) 420 ( 200 ) 0334 86,336 (256 ) 0210
7 7,61 ( 115 ) 107 /490 ( 21.8)
FEZI bR
& 3/19 ( 158 ) 0748 67,287 ( 233 ) 0.992
7 8,62 (129 ) 126539 ( 234 )
ERAE ~ i mgE
& 223 ( 87 ) 0419 72,322 (224 ) 0.585
7 9/58 ( 155 ) 121,504 ( 24.0)
FEWL A
) 3/34 ( 88 ) 0288 94,413 (228 ) 0681
7 8,47 ( 17.0 ) 99,413 ( 240)
PEEFR, F] 5
) 3/23 (130 ) 0929 65,264 (1246 ) 0559
7 8/58 ( 138 ) 128562 ( 22.8 )
Bl FlHE AR R
] 9,42 ( 214 ) 0032 142,594 ( 239 ) 0.557
7 2/39 (51 ) 51,232 (1220)
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FALZ AP ARHFLL 0T~ BT ST Iy B e 54 47

Modd 1 Modd 2 Modd 3
Variables (vs Reference) OR (95%Cl) OR (95%Cl) OR (95% Cl)
7 WIT(VS LG $mFT) 4.08* (1.08~15.45) 3.06 (0.71~13.16) 4.22* (1.07~16.61)
Fri#E T =1 #(vs<l #) 4.05* (1.09~15.03) 2.37 (0.54~10.41) 3.68 (0.99~13.68)

wiBETri=1 ] pF(vs<l- F¥) 038 (0.08~1.91) 0.36 (0.06~2.09) -

*p<0.05

Model 1: ¥ %38 & 47

Model 2: 5 3T a7 o A F 7 Edem g VI > 32 BRFEL -

Model 3: & i i i jF & 45 (1 p<O.1 1% 5 & » $58 FR) o 4e » 2 47 cHE RI R 7F 4o
TOILEREA LG ERA K RT AR BRI REERT R B L BB
L R RIEL o

- AT AARE N

FLw T ABIT 0y BT S s dnae sy B & deie (0 47

Modd 1 Mode 2 Model 3
Variables (vs Reference) OR (95%CI) OR (95%Cl) OR (95% Cl)
F BRFI(VS X G BHIT) 092 (0.59~1.44) 0093 (059-1.47) -
PHFTE F =1 # (vs<l #) 091 (0.62~1.32) 0.92 (0.63~1.35) -

wiRETrI=1 ] PF(vs<l- ) 146 (098~2.17) 143 (0.95~2.16) 144 (0.96~2.14)

*p<0.05

Model 1: ¥ 5 3% 4 7

Model 2: % %38 447 o AE T @A K SRR FOEL ~ REER Y

Model 3: w %0 3% st fF 4 47 (0% p<O.L 1% 338 » 58 B R]) o 4o r 4 45 c0E RIS 5 4o
TR R EE S BT ARR RN C BV R RV R
SHEY R REEEVH 32 BRREC BB RIEL B LR RIEL O
IR T R S A N S

- AT AARE N
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ALT  F LA r EFEHE S RER L RGF 2 E AL

A w2 RER T RS
n/N (%) piE n/N %) pi’
Ed o R
<35 % 8,73 ( 110 ) 0179 289,651 ( 44.4 0.004
=35 3712 ( 250 ) 571176 ( 324
KT ARRE
BB 6,19 ( 316 ) 0.006 198,460 ( 43.0 0.451
< 5/66 ( 76 ) 148 /366 ( 404
LA AFTE
45 6,54 ( 111 ) 0633 197,424 ( 465 0.005
¢ g H 4,27 ( 148 ) 143,390 ( 36.7
B BRRIEY
) 7,99 ( 119 ) 0656 238,613 ( 388 0.003
7 4,26 (154 ) 108213 ( 50.7
R 7R Y
) 8,68 ( 118 ) 0518 285,679 ( 420 0.915
7 3,17 ( 177 ) 61,147 ( 415
Bk RE
& 11,83 133 ) 0.999° 343 ;815 42.1 0.323
7 0,2 (00 ) 3511 ( 273
L e § R
& 11,81 ( 136 ) 0.999° 320 ] 782 (409 0.018
7 0/4 ( 00 ) 26/44 ( 9591
P b RIE R
g 11,84 ( 131 ) 0.999° 332,798 ( 416 0.376
7 0/1 ( 00 ) 14,28 ( 50.0

S+
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R R R T ER S PR SO T I P R Y
A L RER T LRER
n/N %) P nIN (%) pi®

T

el 4,57 ( 70 ) 0020 43,126 ( 341 ) 0057

7 7128 ( 250 ) 303,701 ( 432 )
WHITE T

3T <1 & 4,63 ( 64 ) 0002 77,199 ( 387 ) 0300

Wy =1 & 7122 ( 318 ) 2671623 ( 429 )
g T

<1-] p* 8,54 (148 ) 0567 287,670 ( 428 ) 0.099

=1 p 3/29 (103 ) 54152 ( 355 )
1IER A AR AR

LR PRk E 7,62 (113 ) 0410 74167 ( 443 ) 0483

FAAEWA LT 4,22 ( 182) 271656 ( 413 )
MY

) 10,83 ( 121 ) 0114 240,546 ( 440 ) 0.085

7 172 ( 500) 106 281 ( 37.7 )
L3tk

i 11,81 ( 136 ) 0.999° 273 ; 657 ( 416 ) 0.744

7 0,4 (¢ 00 ) 731170 ( 429 )
w3 Y

# 11,85 ( 129 ) . 341,818 ( 41.7 ) 0.402

7 0/0 ( - ) 5/9 (556)
REFER YR

g 9,62 (145 ) 0478 177,449 ( 394 ) 0125

7 2123 (87 ) 169378 ( 44.7 )

§%z\1#§\_{;—»%ﬁi $ﬂ}‘l$}}§-\%ﬂ’§:—ﬁﬁ'ﬁﬁi
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R E LTS RO FY Y T ES £ Pt

L w R TH s REGE
n/N (%) piE n/N %) p&’
B RES
& 3/21 ( 143 ) 0833 134,337 ( 398 ) 0316
4 8,64 ( 125 212,49 ( 433
R RN
& 4720 ( 200 ) 0282 114,288 ( 396 ) 0.337
4 7,65 ( 10.8 232,539 ( 430
EEEY ~ o HE
& 3/25 ( 120 ) 0868 127,323 ( 393 ) 0.240
y 8,60 ( 13.3 219,504 ( 435
FEWL A
& 5/36 ( 139 ) 0823 170/414 ( 411 ) 0.651
y 6,49 ( 12.2 176,413 ( 426
PR, T
& 3/24 (125 ) 0939 96,265 ( 362 ) 0.025
4 8,61 ( 131 250,562 ( 44.5
Bk AR AR
& 7,45 ( 156 ) 0446 241,595 ( 405 ) 0213
4 4,40 ( 100 105,232 ( 453
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B or AP BRI (T BT IR R G F 2 e i i A

Modd 1 Modd 2 Moddl 3
Variables (vs Reference) OR (95%CIl) OR (95%CI) OR (95% ClI)
7 BRFI(VS X G BRHFI) 442 (1.17~16.67) 2.45(0.45~13.33) -

WrTE F=1 & (vs<l #) 6.88 (1.78~26.63) 4.34 (0.74~25.34) 8.56* (1.97~37.14)
@Tflzl | PF(vs<1 -] F¥) 0.66 (0.16~2.72) 1.16 (0.24~5.69) -

*p<0.05

Model 1; ¥ %38 & 47

Model 2. 5 %5 ~47 - AFE T #&A Rk ~ KT RA -

Model 3: % i & # i A 47 (12 p<O.L 1% 5 4F » HE3S B R]) o 4o x A 45 9 iR] 9 4o
TR LR ERA K RTARR CBFRR  REEREY R B2 BT
L R RIEL o

- Ao ABE A BN

A4 I EARI T BTIIAL RBFZ RSN FA

Model 1 Mode 2 Model 3
Variables (vs Reference) OR (95%Cl) OR (95%Cl) OR (95% Cl)
F HII(VS iR} HFI) 147 (0.99~2.19) 1.19 (0.78~1.83) -
Phrie F =1 & (vs<l £) 1.19 (0.86~1.65) 0.98 (0.69~1.39) -

wiETrri=1 ] pr(vs<l- ) 074 (051~1.06) 0.88 (0.60~1.30) -

*p<0.05

Modd 1. ¥ %718 » 47

Model 2: 5 %35 & 47 o BT E&LL R~ ARAFTRT B L R TSR~ S BRIk
3 ROEL > PERFIERE -

Model 3: & % i 3 it jF A 45 (2 p<O.L 1% 23 » o5 B R) o e A 5 TR B IE 4o
TR ERFE B RS KT ARR BRI CREYR BT E - H
GHRY I REERY R L BREL BB RIEL B A R ROEY S U
Fals ik F FEL Y b TR o

= 1 AT AAREE S
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Ao F g A e R 7R m & HDL iR 2 H %37 4 47
~ 1+ HDL i % g HDL %~
n/N (%) piE n/N %) p&E’
B
<35 & 2172 ( 292 ) 0770 284,651 ( 436 ) 0.301
=>35 % 4712 ( 333 ) 84,175 ( 480
W AR
BB B 6,19 ( 316 ) 0844 196,460 ( 426 ) 0224
< Byl 19,65 ( 292 ) 171,365 ( 469
WA HFEHR
78 14,53 ( 264 ) 0327 187,424 ( 441 ) 0744
S A H 10,27 ( 370 ) 176,389 ( 452
B BRRIEY
& 17,58 ( 203 ) 0893 277,612 ( 453 ) 0447
7 8/26 ( 308 ) 90,213 ( 423
B s B2 ¢
& 19,68 (279 ) 0452 291,678 ( 429 ) 0.052
7 6,16 ( 375 ) 76,147 ( 517
RS T
& 25,82 ( 305 ) 0.999° 362 ) 814 ( 445 ) 0.948
7 0,2 ( 00 ) 5111 ( 455 )
SRl ik § ROE Y
& 23,80 ( 288 ) 0364 347,781 ( 444 ) 0894
7 274 ( 500 ) 20744 (455
P b RIE Y
& 24,83 ( 289 ) 0.298° 355 ;197 ( 445 ) 0.860
7 1/1 ( 1000 ) 12,28 ( 429

SR+~
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Foo L - A u AR FAf o GEB 7 5 2 HDL K2 8§ A4
+ 2 HDL i« g4 HDL i
n/N (%) piE nIN (%) p@&’
T
el 15,56 ( 268 0.399 537126 ( 421 ) 0.542
7 10,28 ( 357 315,700 ( 45.0)
WHITE T
3T <1 & 16,62 ( 258 0.183 93,198 ( 47.0 ) 0414
Hhri=1 & 9722 ( 409 2721623 ( 43.7)
g T
<l P 15,54 ( 278 0680 289,670 ( 431 ) 0.108
=1-]pF 9,28 ( 321 76151 ( 50.3)
1 TR E R ARR
LR PERF 21,61 ( 344 0.155 757167 ( 449 ) 0.967
FAFWA YT 4,22 ( 1818 293655 ( 44.7)
H Y R
& 23,82 ( 28.1 0.086° 230 | 546 ( 42.1 ) 0.050
7 22 ( 100.0 138280 ( 49.3)
FTE IR
) 24,80 ( 300 0831 295,656 ( 45.0) 0.635
7 1/4 ( 250 731170 ( 42.9)
SRR
) 25,84 ( 298 | 365,817 ( 44.7) 0.496
7 0,0 ( - 3/9 (333)
REFER YR
] 18,61 ( 295 0934 195,448 ( 435) 0519
7 7123 ( 304 173378 ( 45.8))
SRFEF 2 RL MHFE ok
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F- L2 7 AR AR A TR HDL i K2 B %38 4 45

|+ HDL # 7 4+ HDL # %
n/N (%) piE n/N %) pi&S
B BET 3
& 6/20 ( 300 ) 0979 145,337 ( 430 ) 0.464
y 19,64 ( 297 223,489 ( 456
R
& 7/19 ( 368 ) 0443 106,288 ( 368 ) 0.001
4 18,65 ( 27.7 262,538 ( 487
EXEE -~ wiHE
& 10/24 ( 417 ) 0131 124,323 ( 384 ) 0.004
y 15,60 ( 25.0 244503 ( 485
FEWL A
& 11,35 ( 314 ) 0778 177,413 ( 429 ) 0.327
y 14,49 ( 286 101,413 ( 46.3
PEFR, F)2f
& 7723 (304 ) 0934 116,265 ( 438 ) 0.757
y 18,61 ( 295 252561 ( 44.9
Bk AR AR
& 16/44 ( 364 ) 0165 265,594 ( 446 ) 0.955
4 9,40 ( 225 1037232 ( 44.4

64



- Lz A AT T BT rrer HDL i Mz B3 ﬁfﬁﬁﬁ-é}ﬁ

Modd 1 Model 2 Model 3
Variables (vs Reference) OR (95%Cl) OR (95%Cl) OR (95% ClI)
7 BRFI(VS X G BRHFI) 152 (0.57~4.02) 152 (0.57~4.02) -
BriE T =1 & (vs<l #) 199 (0.72~5.54) 198 (0.71~551) -

@Trzzl | PF(vs<1 ] F¥) 123 (046-3.32) 122 (0.45~3.30) -
*p<0.05

Model 1: ¥ %38 » {7
Modd 2: g%iﬁ&\’}'—’ro ;’%%’1"3 EM/’,\%} .

Model 3: w0 i 3 fF 4 47 (14 p<O.1 1% 5 38 > i3V FRY) o e~ & 47 TR R R H 4o
TR LR ERA K RTARR CBFRR  REEREY R B2 BT
L R RIEL o
- AT AARE N

Fotw s FHAEGRITI T BT 518 HDL if 2. R & 213k j7 4 49

Model 1 Mode 2 Model 3
Variables (vs Reference) OR (95%Cl) OR (95%Cl) OR (95% Cl)
F HII(VS iR} HFI) 113 (0.77~1.65) 11 (0.74~1.64) -
Phrie F =1 & (vs<l £) 0.88 (0.64~1.20) 0.83 (0.59~1.16) -

wiETrsr=1 ] F(vs<l | ) 134 (0.94~1.90) 1.28 (0.89~1.85) 1.37 (0.96~1.96)
*p<0.05

Model 1: H %37 4 17

Model 2: 5 55 A 47 PR E&A K~ RAFT R AR TR R R BE/
%%\ﬁ@?%%%ﬁ§%°

Model 3: %0 3E 3t fF 4 47 (04 p<OL 1% 538 » $58 R o 4o x4 47 DRI 4o
T PR R ERA K RTARR CBERRR S RAET R AT R
GHRY I REERY R L BREL BB RIEL B A R ROEY S U
Fle ik § ORSEL e b REY

- AT AAE 5N
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22T TN AA T ETH S RERL LS HA B A RS 2 R A
<

ERE WO T T T MBS
n/N (%) p & n/N %) pi&S
EXYY
<35 & 4,73 ( 55 ) 0023 95,651 ( 146 ) 0241
=35 & 3112 ( 250 ) 32,176 ( 182 )
KT ARRE
BB B 2/19 ( 105 ) 0680 61,460 ( 133 ) 0.059
- AP 5/66 ( 76 ) 66366 ( 180 )
WA HFEHR
78 3/54 ( 56 ) 0162 64,424 ( 151 ) 00908
S A H 4,27 ( 148 ) 60,390 ( 154 )
B BRRIEY
& 3/59 ( 51 ) 0112 93,613 ( 152 ) 0.783
7 4,26 ( 154 ) 34,213 ( 160 )
B s T2 ¢
) 5/68 ( 74 ) 0554 100,679 ( 147 ) 0267
7 2,17 (118 ) 27 147 ( 184 )
Bk RE
] 6,8 ( 72 ) 0030 126,815 ( 155 ) 0561
7 172 (300 ) 1711 ( 91 )
Ol ik §RE Y
] 6,8 ( 74 ) 0212 120,782 ( 154 ) 0920
7 1/4 ( 250 ) 7144 (159 )
P b RIE R
& 7,84 ( 83 ) 0999° 125,798 ( 157 ) 0219
7 0,1 ( 00 ) 2128 (71 )
14+ = e T
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PR ER Y TS

NS

B~ BRI S

by S A
b_:‘._,

e

SRR 2 H R

A IS EERS I ZRLBERS
n/N %) pi n/IN (%) pi®

T

e 3,57 (53 ) 0155 28,126 ( 222 ) 0.020

7 4,28 (143) 99,701 ( 141)
WHITE T

3T <1 & 3,63 (48 ) 0049 40,199 ( 201 ) 0.037

Hriz=1 & 422 ( 18.2 ) 87 | 623 ( 14.0 )
g T

<1-] p* 4,54 (74 ) 0646 96,670 ( 143 ) 0.095

=1 p 3/29 (103) 30,152 ( 19.7))
1IER A AR AR

LR PERY ko 6,62 ( 97 ) 0454 25,167 ( 150 ) 0.930

FAAEWA LT 1,22 (46 ) 100, 656 ( 152 )
H Y R

& 7,83 ( 84 ) 0999° 96 | 546 ( 17.6 ) 0.013

7 0,2 (00) 31,281 ( 11.0)
GE IR

& 7,81 ( 86 ) 0.999° 98 | 657 ( 149 ) 0.490

7 0,4 ( 0.0 ) 29/170(17.1)
SRR R

g 7/8 (82) - 126,818 ( 154 ) 0.722

7 0/0 (¢ - ) 1/9 (111)
HEFE YN

£ 6,62 (97 ) 0427 74,449 ( 165 ) 0328

7 1,23 ( 44) 53,378 ( 14.0)

SIRE S S S ey cOeh Kl

67



FoL o T LU ABA ST RS RS 2 R
ETFE Y TH G B
n/N %) pi n/N %) pi

) 2/21 ( 95 ) 0805 43,337 ( 128 ) 0.086
7 5/64 ( 78 ) 84,490 ( 171 )
gl 2 > > -

& 120 ( 50 ) 0547 41,288 ( 142 ) 0514
7 6,65 ( 92 ) 86,539 ( 16.0 )

g 2/25 ( 80 ) 0959 44,323 ( 136 ) 0268
7 5/60 ( 83 ) 83,504 ( 165 )
gf HL 2 PR A
Fo 2/36 ( 56 ) 0441 57,414 ( 138 ) 0.205
7 5/49 ( 102) 707413 ( 17.0 )
PR, F]EE
) 1724 ( 42 ) 0392 41,265 ( 155 ) 0.950
7 6/61 ( 98 ) 86/562 ( 153 )
LECRIE £i3:1
£ 445 ( 89 ) 0816 90759 ( 151 ) 0.768
7 3/40 ( 75 ) 37,232 (160 )
81+ 2 T

68



Fo AN AP ARITI T B TIIE T L BERE L ’i‘a'ﬂfg’TLﬁﬁ:“/’v\’f’?

Modd 1 Modd 2 Model 3
Variables (vs Reference) OR (95%CIl) OR (95%Cl) OR (95% Cl)
7 BRFI(VS X G BRHFI) 3 (0.62~14.45) 2.91 (0.55~15.46) -

BriE T =1 & (vs<l #) 4.44 (0.91~21.73) 3.89 (0.73~20.87) 3.86 (0.74~20.09)
AT Ilz 1] pF(vs<l-'] B¥) 1.44 (0.30~6.93) 1.7 (0.31~9.42) -
*p<0.05

Model 1; ¥ %38 & 47

Model 2: % %3 247 AKE T E8 LK ~ F d " RIEL o

Model 3: w0 i # 3w fF 4 47(04 p<O.1 1853 » Ho38 B RY) o 4o » & A7 e iR] 58 4o
TR LR ERA K RTARR CBFRR  REEREY R B2 BT
L R RIEL o

- Ao ABE A BN

2244 T AT T B TITE T L BE RS 2 Ezg'ﬂfﬁ’rs\ﬁf’ﬁ‘/}’}’?

Modd 1 Modd 2 Modd 3
Variables (vs Reference) OR (95%CIl) OR (95%CI) OR (95%Cl)
F BRFI(VS X G BHIT) 0.58 (0.36~0.92) 0.63 (0.39~1.02) 0.62 (0.38~1.01)

Phrie F =1 & (vs<l &) 0.65 (0.43~0.98) 0.71 (0.46~1.09) 0.69 (0.45~1.06)
wiETri=1 ] pF(vs<l-) ) 147 (0.93~2.32) 1.35 (0.84~2.16) -
*p<0.05

Model 1: H 38 » 47
Model 2. % 7 247 o BE Ed LR MY I -

Model 3: w %0 3% st fF 4 47 (0% p<O.L 1% 338 » 58 B R]) o 4o r 4 45 c0E RIS 5 4o
TR R B K  KT AR R RV R PV R
SHIMYE - REEGYR B L BRROE SR RIE B P ROE R R
Fals ik § FEL Y b FOEL o

- Ao ABE BN

69



R LT 3 A I H SR s L L

S ZERHY PR Fl ZEY AR
n/N % piE n/N % p it
EXYY
<35 & 4,72 ( 56 ) 0024 158,650 ( 24.3 ) <0.001
=35 & 3112 (250 ) 66,175 ( 37.7 )
W AR
BB 3,19 (158 ) 0181 117,460 ( 254 ) 0.204
< Byt 4,65 (62 ) 107 /364 ( 294 )
WA HFEHR
A By 2/53 (38 ) 0027 100,423 ( 236 ) 0.011
© A H 5/27 (185) 123,389 ( 316 )
B BRRIEY
) 4,58 ( 69 ) 0477 158,612 ( 258 ) 0.134
7 3/26 (115) 66,212 ( 311 )
B s T2 ¢
# 5/68 (74 ) 0503 168,677 ( 248 ) 0.001
7 2716 (125) 56,147 ( 381 )
FR XS
& 7,82 ( 85 ) 0.999° 221,813 ( 27.2 ) 0.995
7 0/2 ( 0.0 ) 3711 ( 2713)
.u)?;g;}f;a/.u Uik ROE R
) 6,80 ( 75 ) 0217 209,780 ( 268 ) 0.290
7 1,4 ( 250 ) 15,44 ( 341)
P b RIE Y
& 7,83 ( 84 ) 0999° 219 | 796 ( 275 ) 0.259
7 0,1 ( 0.0 ) 5/28 (1 179)

SR+~

70



N e ey T T Y S I IS L v

INVEEY: i i T ZEH WA
n/N % p iE n/N % piE’
3T
Pl 5/5% (89 ) 0780 38,126 (30.2) 0410
i 2/28 (71) 186 /699 ( 26.6)
WHITE T
T <1 & 5/62 (81 ) 0881 60,198 (30.3) 0.259
WFr>1 2722 (91) 163/ 622 (26.2)
g T
<l | p* 6,54 (111) 0247 170,669 (254) 0.024
=1 | 1/28 ( 36 ) 52,151 (34.4)
1 TR E R ARR
IR PERR ke E 5/61 (82 ) 0897 50,167 (29.9) 0.388
FAAEWA LT 2122 (91 1741654 (26.6)
H Y R
& 7,82 (85 ) 0999° 146,546 (26.7) 0.710
7 0/2 ( 00 781279 (28.0)
GE IR
& 7,80 ( 88 ) 0.999° 168 ; 655 ( 25.7) 0.057
7 0,4 ( 00 56 /170 (329)
SRR IR
# 7,8 (83 4 221,816 (27.1) 0.675
7 0,0 (Y - 3/9 (333)
HEFE YN
# 6,61 ( 98 0417 122,448 (27.2) 0.955
7 1,23 ( 44 102 /377 (27.1)

SIRE S S S ey cOeh Kl

71



FeH b i B 2 8 9T A 4

A = W B B T AR
n/N % piE n/N % p &S
REFHED %
& 3/20 (150 ) 0.217 85,336 ( 263 ) 0321
7 464 ( 63 ) 139,489 ( 284 )
FEZ o dk
£ 4719 (211) 0023 73,287 ( 254 ) 0418
7 3/65 ( 46 ) 151,538 ( 28.1)
EXRE o
£ 424 16.7 ) 0.081 737322 (227 ) 0.021
7 3/60 50 ) 151,503 ( 30.0 )
FEWL A
# 3/35 ( 86 ) 0947 104,412 ( 252 ) 0.218
7 4,49 (. 82) 120,413 ( 29.1 )
PEFR, F] 5
# 2723 (87 ) 0941 74,265 (1 2719) 0731
7 5/61 ( 82 ) 150,560 ( 26.8 )
i FIIE AL R
i 7,44 ( 15.9 ) 0.013° 161,593 ( 27.2 ) 0.999
7 0/40 ( 00 ) 63,232 ( 27.2))

8145+ = & T

72



FZ A AP RIS B BTIIH B h B 2 BT AT AT

Model 1 Model 2 Model 3
Variables (vs Reference) OR (5%Cl) OR (95%Cl) OR (95% Cl)
7 BRFI(VS X G BRHFI) 0.79 (0.14~4.32) 0.65(0.11~3.95) -
BriE T =1 & (vs<l #) 1.14 (0.21~6.35) 0.94(0.15~5.95) -

@Trzzl | PF(vs<1l ] F¥) 03 (0.03-259) 0.33(0.03~3.32) -
*p<0.05

Model 1; ¥ %38 & 47

Model 2: % ¥ A 47 o #ET &L K ~ BIFPRIR -

Model 3: w0 i # 3w fF 4 47(04 p<O.1 1853 » Ho38 B RY) o 4o » & A7 e iR] 58 4o
UL PR AR B HTARR KRS REER YR B R R
L R RIEL o

- Ao ABE A BN

FZ e TP AT F BT B W h g 2 BE R AT

Modd 1 Mode 2 Model 3
Variables (vs Reference) OR (95%Cl) OR (95%Cl) OR (95%Cl)
7 WIT(VS L F #nFI) 0.84 (0.55~1.27) 0.96 (0.61~1.49) -
FLE T =1 # (vs<1l &) 0.82 (0.58~1.16) 0.91 (0.62~1.31) -

wETrsr=1 ] p(vs<l | BF) 154* (1.06~2.25) 1.26 (0.84~1.88) -
*p<0.05

Model 1: H %38 & 47
Model 2: % %35 4 47 o BT &0 R S IR  BERR TR B TR E e

2 -
D4
'I(S‘. A= °

Model 3: & % i 3 it jF A 45 (2 p<O.L 1% 23 » o5 B R) o e A 5 TR B IE 4o
TR ERFE B RS KT ARR BRI CREYR BT E - H
GHRY I REERY R L BREL BB RIEL B A R ROEY S U
Flo ek § RE e b RRY

- LR F AAE S

73



10.

11.

12.

13.

14.

15.

16.

42 g

Zimmet P, Alberti KG, Shaw J. Global and societal implications of the
diabetes epidemic. Nature. 2001;414.782-787.

Sicree R, Shaw JE, Zimmet P. The global burden of diabetes In
Diabetes Altas 2nd edition. Edited by D Gan. Brussels, International
Diabetes Federation. 2003.

Levenson JW, Skerrett PJ, Gaziano JM. Reducing the global burden of
cardiovascular disease: the role of risk factors. Prev Cardio.
2002;5:188-199.

Harrington J. Health effects of shift work and extended hours of work.
Occup Environ Med. 2001;58:68-72.

Knutsson A. Relationships between serum triglycerides and

gammagl utamyltransferaseamong shift and day workers. J Intern Med.
1989;226(5):337-339.

Knutsson A, Andersson H, Berglund U. Serum lipoproteinsin day and
shift workers: a prospective study. Br J Ind Med. 1990:132-134.
MorikawaY, Nakagawa H, MiuraK, et al. Relationship between shift
work and onset of hypertension in a cohort of manual workers. Scand J
Work Environ Health. 1999;25(2):100-104.

| Niedhammer, F Lert, MJ Marne. Prevalence of overweight and weight
gaininrelation to night work in anurses cohort. Int J Obesity.
1996;20:625-633.

LGPM van Amelsvoort, EG Schouten, FJ Kok. Duration of shift work
related to body mass index and waist to hip ratio. Int J Obesity. 1999;
23:973-978.

A Geliebter, ME Gluck, M Tanowitz, et al. Work-shift period and
weight change. Nutrition. 2000;16:27-29.

Knutsson A. Shift work and coronary heart disease. Scand J Soc Med.
1989;44(suppl):1-36.

Davis S, Mirick DK, Stevens RG. Night shift work, light at night, and
risk of breast cancer. J Natl Cancer Inst. 2001;93:1557-1562.
Schernhammer ES, Laden F, Speizer FE, et al. Night-Shift work and
risk of colorectal cancer in the nurses' health study. J Natl Cancer Inst.
2003;95:825-828.

Scott AJ, LaDou J. Shiftwork: effects on dleegp and health with
recommendations for medical surveillance and screening. Occup Med.
1990;5(2):273-299.

Karlsson B, Knutsson A, Lindahl B. Isthere an association between
shift work and having a metabolic syndrome? Results from a

popul ation based study of 27,485 people. Occup Environ Med.
2001;58(11):747-752.

Sookoian S, Gemma C, Fernandez Gianotti T, et a. Effects of rotating

74



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

shift work on biomarkers of metabolic syndrome and inflammation. J
Intern Med. 2007;261(3):285-292.

Karlsson B, Knutsson A, Lindahl B, et a. Metabolic disturbancesin
male workers with rotating three-shift work. Results of theWOLF study.
Int Arch Occup Environ Health. 2003;76:424-430.

De Bacquer D, Van Risseghem M, ClaysE, et a. Rotating shift work
and the metabolic syndrome: a prospective study. Int J Epidemiol.
2009;38(3):848-854.

Reaven GM. Role of insulin resistance in human disease. Diabetes.
1988;37:1595-1607.

Executive summary of the Third Report of the National Cholesterol
Education Program (NCEP) Expert Panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel
111). JAMA. 2001,;285:2486-2497.

World Health Organization: Definition, diagnosis and classification of
diabetes mellitus and its complications. Part 1: diagnosis and
classification of diabetes mellitus. Geneva, World Health Org. 1999.
Eckel RH, Grundy SM, Zimmet PZ. The metabolic syndrome. Lancet.
2005;365:1415-1428.

Aguilar-Salinas C, Rojas R, Gomez-Perez F, et a. Analysis of the
agreement between the World Health Organization criteriaand the
National Cholesterol Education Program-111 definition of the metabolic
syndrome: results from a population-based survey. Diabetes Care. 2003;
26(5):1635.

Meigs J, Wilson P, Nathan D, et a. Prevalence and characteristics of
the metabolic syndrome in the San Antonio Heart and Framingham
Offspring Studies. Diabetes. 2003;52(8):2160-2167.

Ford E, GilesW, Dietz W. Prevaence of the metabolic syndrome
among US adults: findings from the third National Health and Nutrition
Examination Survey. JAMA. 2002;287(3):356-359.

Hanson R, Imperatore G, Bennett P, et a. Components of the"metabolic
syndrome" and incidence of type 2 diabetes. Diabetes
2002;51(10):3120-3127.

Sattar N, Gaw A, Scherbakova O, et al. Metabolic syndrome with and
without C-reactive protein as a predictor of coronary heart disease and
diabetes in theWest of Scotland Coronary Prevention Study. Circulation.
2003;108(4):414-4109.

Vozarova de Courten B, de Courten M, Hanson R, et a. Higher
prevalence of type 2 diabetes, metabolic syndrome and cardiovascul ar
diseases in gypsies than in non-gypsiesin Slovakia. Diabetes Res Clin
Pract. 2003;62(2):95-103.

Marques-Vida P, Mazoyer E, Bongard V, et a. Prevalence of insulin
resistance syndrome in southwestern France and its relationship with

75



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

inflammatory and hemostatic markers. Diabetes Care
2002;25(8):1371-1377.

Balkau B, Charles M, Drivsholm T, et al. European Group For The
Study Of Insulin Resistance (EGIR). Frequency of the WHO metabolic
syndrome in European cohorts, and an alternative definition of an
insulin resistance syndrome. Diabetes Metabol. 2002;28(5):364-376.
Balkau B, CharlesM, Drivsholm T, et al. European Group For The
Study of Insulin Resistance (EGIR). Frequency of the WHO metabolic
syndrome in European cohorts, and an alternative definition of an
insulin resistance syndrome. Diabetes & Metabolism.
2002;28(5):364-376.

Villegas R, Perry |, Creagh D, et a. Prevalence of the metabolic
syndrome in middle-aged men and women. Diabetes Care.
2003;26(11):3198-3199.

Wareham N, Ness E, Byrne C, et al. Cigarette smoking is not associated
with hyperinsulinemia: evidence against a causal relationship between
smoking and insulin resistance. Metabolism. 1996;45(12):1551-1556.
Azizi F, Salehi P, Etemadi A, et a. Prevalence of metabolic syndrome
in an urban population: Tehran Lipid and Glucose Study. Diabetes Res
Clin Pract. 2003;61(1):29-37.

Onat A, Ceyhan K, Basar O, et a. Metabolic syndrome: major impact
on coronary risk in a population with low cholesterol levels--a
prospective and cross-sectional evaluation. Atherosclerosis
2002;165(2):285-292.

Cameron A, Shaw J, Zimmet P, et al. Comparison of WHO and NCEP
metabolic syndrome definitions over 5 years inMauritius. Diabetol ogia.
2003;46:A3068.

Deepa R, Shanthirani C, Premalatha G, et al. Prevalence of insulin
resistance syndrome in a selected south Indian population--the Chennai
urban population study-7 [CUPS-7]. Indian J Med Res.
2002;115:118-127.

Hwang LC, Ba CH, Chen CJ. Prevalence of obesity and metabolic
syndrome in Taiwan. J Formos Med Assoc. 2006;105(8):626-635.

Park Y, Zhu S, Palaniappan L, et a. The metabolic syndrome:
prevalence and associated risk factor findingsin the US population
from the Third National Health and Nutrition Examination Survey,
1988-1994. Arch Intern Med. 2003;163(4):427-436.

Chuang S, Chen C, Tsai S. Clinical identification of the metabolic
syndrome in Kinmen. Acta Cardiol Sn. 2002;18:16-23.

Maziz, P54k, v HAEA D 5% B30 B F B 3oy
ZREFPAE. RAEE R, 2002

e U Jp AR B R om PR RAT L RIF AR R FEOROEE &

76



43.

45,

46.

47.

48.

49,

50.
ol.

92.

53.

55.

56.

S7.

Bh. Bz 4 5~ f?ﬁffgfffﬂf T 2 # < . 2002.

Wirfalt E, Hedblad B, Gullberg B, et al. Food patterns and components
of the metabolic syndrome in men and women: a cross-sectional study
within the Mamo Diet and Cancer cohort. Am J Epidemiol
2001;154(12):1150-1159.

300 RAESHINELT § HRIF A2 B FERS H R
AL BT ROER 7 #7332 apopulation-based parent-offspring
family study. &= =42« & =5 gt Freig FEPT L0
2004.

Rennie K, McCarthy N, Yazdgerdi S, et a. Association of the metabolic
syndrome with both vigorous and moderate physical activity. Int J
Epidemiol. 2003;32(4):600-606.

Goldin L, Camp N, Keen K, et a. Analysis of metabolic syndrome
phenotypes in Framingham Heart Study families from Genetic Analysis
Workshop 13. Genet Epidemiol 2003;25(suppl1):S78-89.

Katri R, Karen A, Matthews, et a. The relationship between
psychological risk attributes and the metabolic syndrome in healthy
women: Antecedent or consequence? Metabolism.
2002;51(12):1573-1577.

Kinder L, Carnethon M, Palaniappan L, et al. Depression and the
metabolic syndrome in young adults; findings from the Third National
Health and Nutrition Examination Survey. Psychosom Med.
2004;66(3):316-322.
Hedges J, Sekscenskip E. Workers on late shifts in a changing economy.
Monthly Labor Rev. 1979;102:12-22.

WHITIEE R T A0 F 1% >4 &7 91 2001,

Johnson L, Tepas D, Colquhoun W, et al. The Twenty-Four Hour
Workday: Proceedings of a Symposium on Variations in Work-Sleep
Schedules. Washington. DC: Govt Printing Office. 1981:81-127.
Kauppinen T, Aalttonen M. Work and health in Finland. Helsinki.
Finnish Institute of Occupational Health. 1997:English summary.
Munakata M, Ichi S, Nunokawa T, et al. Influence of night shift work
on psychologic state and cardiovascular and neuroendocrine responses
in healthy nurses. Hypertens Res. 2001;24(1):25-31.

Rl SRR REEIFERERI Y. AR LE NS
# B &5 3 #F £ . 1993:105-106.

Boisard P, Cartron D, Gollac M, et a. Temps et travail: la durée du
travail. Dublin: European Foundation for the Improvement of Living
and Working Conditions. 2002.

Knutsson A. Health disorders of shift workers. Occup Med.
2003;53:103-108.

Akerstedt T. Shift work and disturbed sl eep/wakefulness. Occup Med.

77



58.

99.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

2003;53:89-94.

Trinkoff A, Storr C. Work schedul e characteristics and substance use in
nurses. AmJ Ind Med. 1998; 34(3):266-271.

Simon B. Impact of shift work on individual and families. Famin Soc.
1990;71:342.

Colligan M, Rosa R. Shiftwork effects on social and family life. Occup
Med. 1990;5(2):315-322.

Puca F, Perrucci S, Prudenzano M, et a. Quality of lifein shift work
syndrome. Funct Neurol. 1996;11:261-268.

Folkard S, Tucker P. Shift work, safety and productivity. Occup Med.
2003;53:95-101.

Akerstedt T, Froberg J. Interindividual differencesin circadian patterns
of catecholamine excretion, body temperature, performance, and
subjective arousal. Biol Psychol. 1976;4(4):277-292.

Chang C, Wang S, Liu H. The effect of shift system on sleep quality,
sleep quantity, psychological disturbance, and family function of
workersin Taiwan. Kaohsiung J Med Sci. 1993;9:410-417.

Akerstedt T. Work hours, sleepiness and the underlying mechanism. J
Seep Res. 1995;4(s2):15-22.

Boggild H, Knutsson A. Shift work, risk factors and cardiovascul ar
disease. Scand J Work Environ Health. 1999;25(2).85-99.

Kawachi I, Colditz GA, Stampfer MJ, et al. Prospective study of shift
work and risk of coronary heart disease in women. Circulation.
1995;92(11):3178-3182.

Tenkanen L, §oblom T, Harma M. Joint effect of shift work and
adverse life-style factors on the risk of coronary heart disease. Scand J
Work Environ Health. 1998;24(5):351-357.

Leonard S, Adler LE, Benhammou K, et a. Smoking and mental illness.
Pharmacol Biochem Behav. 2001;70(4):561-570.

Ishii N, Iwata T, Dakeishi M, et al. Effects of shift work on autonomic
and neuromotor functions in female nurses. J Occup Health.
2004;46(5):352-358.

Munakata M, Ichi S, Nunokawa T, et al. Influence of night shift work
on psychologic state and cardiovascular and neuroendocrine responses
in healthy nurses. Hypertens Res. 2001;24(1):25-31.

Hirose T. An occupational health physician's report on the improvement
in the sleeping conditions of night shift workers. Ind Health.
2005;43(1):58-62.

Vener K, Szabo S, Moore J. The effect of shift work on gastrointestinal
function: areview. Chronobiologia. 1989;16(4):421-439.

Segawa K, Nakazawa S, Tsukamoto Y, et a. Peptic ulcer is prevalent
among shift workers. . Dig Dis Sci. 1987;32:449-453.

Walker J, De laMare G. Absence from work in relation to length and

78



76.

77

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

distribution of shift hours. Br J Ind Med. 1971;28(1):36-44.

William C. Gastrointestinal functioning during sleep: a new horizon in
sleep medicine. Seep Med Rev. 2001;5(5):91-101.

Raf f nsson V, TuliniusH, Jona sson JG et al. Risk of breast cancer in
female flight attendants: a population-based study(Iceland). Cancer
Control. 2001;12:95-101.

Hansen J. Increased breast cancer risk among women who work
predominantly at night. Epidemiology. 2001;12:74-77.

Michie S, Williams S. Reducing work related psychological ill health
and sickness absence: a systematic literature review. Occup Environ
Med. 2003;60(1):3-9.

Gordon NP, Cleary PD, Parker CE, et a. The prevalence and health
impact of shiftwork. AmJ Publ Health. 1986;76(10):1225-1228.
Bohle P, Tilley AJ. The impact of night work on psychological
well-being. Ergonomics. 1989;32(9):1089-1099.

Bildt C, Michelsen H. Gender differencesin the effects from working
conditions on mental health: a4-year follow-up. Int Arch Occup
Environ Health. 2002;75(4):252-258.

Costa G. The problem: shift work. Chronaobiol Int. 1997;14:89-98.
Trinkoff AM, Storr CL. Work schedule characteristics and substance
use in nurses. AmJ Ind Med. 1998;34(3):266-271.

s ;é%]iz:*, ﬂii’ﬂ/%f, HAYE A DA R OERIT (R RER S
PSR Rler w2 B, 1 % 2t T F .
2006;15(1):17-30.

Yamasaki F, Schwartz J, Gerber L, et a. Impact of shift work and
race/ethnicity on the diurnal rhythm of blood pressure and
catecholamines. Hypertension. 1998;32:417-423.

KitamuraT, Onishi K, Dohi K, et a. Circadian rhythm of blood
pressure is transformed from a dipper to a non-dipper pattern in shift
workers with hypertension. . J Hum Hypertens 2002;16:6193-6197.
Amir O, Alroy S, Schliamser J, et a. Brachial artery endothelia
function in residents and fellows working night shifts. . AmJ Cardiol.
2004;93:947-949.

Hampton S, Morgan L, Lawrence N, et al. Postprandial hormone and
metabolic responses in ssimulated shift work. J Endocrinol
1996;151:259-267.

Nagaya T, Yoshida H, Takahashi H, et al. Markers of insulin resistance
in day and shift workers aged 30-59 years. . Int Arch Occup Environ
Health. 2002;75:562-568.

Di Lorenzo L, De Pergola G, Zocchetti C. Effect of shift work on body
mass index: results of a study performed in 319 glucose-tolerant men
working in a Southern Italian industry. Int J Obes Relat Metab Disord
2003;27:1353-1358.

79



92.

93.

9,

95.

96.

97.

98.

99.

100.

101.

102.

Targher G Seidell J, Tonol M, et a. The white blood cell count: its
relationship to plasmainsulin and other cardiovascular risk factorsin
healthy male individuals. . J Intern Med. 1996;239:435-441.

Hansson G. Inflammation, atherosclerosis, and coronary artery
disease.2005; . N Engl J Med ;352:1685-1695.

FHER A WBR TR 1AM AR e F TR
B FS . B 4 ?%‘«ilgﬁérﬁl EiFs Ay orHlam~.
2007.

LinYC, Hsiao TJ, Chen PC. Persistent rotating shift-work exposure
accelerates devel opment of metabolic syndrome among middle-aged
female employees: afive-year follow-up. Chronobiol Int. May
2009;26(4):740-755.

Lee MB, Liao SC, Lee Y J, et a. Development and verification of
validity and reliability of a short screening instrument to identify
psychiatric morbidity. J Formos Med Assoc. 2003;102:687-694.

L CEWR ST BES EMITA 1 2 A R & pE S
1. Bz A= ﬁ’iﬁﬁﬁfﬁ*fﬂf TR 2 # . 2005.

Lue BH, Lee MB, Leung KK. Clinical evaluation of psychiatric
disorders among first-visit patients to a primary care unit. J Formos
Med Assoc. 1990;89:156-161.

FlRey (P MPEF® R ER LT RS R AT S BRI
i&ﬁﬁiw%ﬁ%ﬂ4ﬁ€-HW%%*?%ﬁﬁﬂﬁpfﬁﬁ
4 # <. 2008.

Turek FW, Joshu C, Kohsaka A, et al. Obesity and metabolism
syndrome in circadian clockmutant mice. Science.
2005;308:1043-1045.

Karlsson B. Commentary: Metabolic syndrome as aresult of shift work
exposure? Int J Epidemiol. Jun 2009;38(3):854-855.

GTCKo,JCN Chan,AW'Y Chan, et a. Association between
sleeping hours, working hours and obesity in Hong Kong Chinese: the
‘better health for better Hong Kong' health promotion campaign. Int J
obes. 2007;31:254-260.

80



- ARABERILLEALH

ﬁmﬁﬁﬁxjﬁm&uf'ﬁﬁﬁﬁmm ?
."FP,& RETFERIL » 1 b s )

' f%ﬁflﬁ?ﬂ?&lﬁ)

: o382 ANFELAA @123 /ANERS) 13-4 /1N (6)04 ff\ﬁ*ﬁ’ i
EH AP RS SRR EIRTE 7 (LB 00 T /eI — P Ll R
'@ﬂ%&Zﬁaﬁ » BFGZ ESHE B 10 )

E%MEIK"FFJF‘?E )

21¢L<3 £ @23 FHE<5 £ @25 A< &
_OUZ15 <20 4 (220 F '
__wﬂﬁﬁ(Tﬁﬁ’tﬁﬁﬁﬁﬁgﬁﬁﬁH)

81



(%%Tﬂ%)

__- ﬁmﬂaﬁ%  pECL SR (o BH A (DA X
-1%&@-@%@%&?_%& 25c.c FE—HFEEEHED) :

ﬁﬁﬁﬂﬁﬁﬁ-ﬁﬁ‘ﬁ&*ﬁﬁﬁm%)

J ﬁsﬁﬁmaﬁﬁﬂ%ﬁ\ :
@0z ﬂf:{;a<3 !qs GO=3 FE<S £ @05
5 gl :

82



