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Abstract

Background: Mounting evidence from epidemiological studies has led to
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the hypothesis that one of the major changes in the modern society that
contributes to the pathogenesis of the metabolic syndrome (MetS)
involves the introduction of artificial light and work into night time.
Indeed, artificial light and work into night time will lead to circadian
misalignment. Therefore, elucidation of the role of circadian rhythms in
metabolic diseases has become critical in recent years.

Objectives: The study aim was to assess the relationship between
chronotype and the risk of MetS.

Methods: The study was a case-control study. Case and control subjects
were recruited from the Show-Chwan Hospital in the Changhua area.
Subjects fulfilled the diagnosis of MetS according to the Health
Promotion Administration, Ministry of Health and Welfare guidelines
were enrolled as the case group. Two control subjects matched to each
case by age (5 years), sex, and residential areas were selected from those
attended the health examination center of the hospital. Global Sleep
quality was measured using the validated Chinese version of the
Pittsburgh Sleep Quality Index (PSQI) and chronotype was assessed by
the Horne-Ostberg Morningness-Eveningness Questionnaire.

Results: The results showed that evening type had a 1.31-fold [95%
confidence interval (CI)= 0.56-3.08] risk for MetS as compared with
intermediate type. In addition, poor sleep quality had a 1.11-fold (95%
CI=0.76-1.61) risk for MetS as compared with better sleep quality. There
were 1.02 (95% CI=0.70-1.49) and 2.22-fold (95% CI=0.79-6.21) risk for
MetS associated with short and long sleep durations. Furthermore, poor
sleep quality in conjunction with the evening type have a higher risk of
MetS as compared with better sleep quality combined with intermediate
type (OR=2.07, 95% CI=0.75-5.70).

Conclusions: The evening type and poor sleep quality increased the risk
of MetS. Further studies are needed to elucidate the mechanisms of
chronotype and sleep quality in the pathogenesis of MetS.

Keywords: case-control study, Chronotype, metabolic syndrome, sleep
quality
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1) ( Spiegel et al., 1999; Knutson & Van Cauter, 2008) °

Obstructive

/ Sleep Apnea
Intermittent
hypax a

Sleep fragmentation/ Sleep

eprivation

Oxi dat ive
Semn————- MNeuro hulTlO!‘l:l' @
S‘rr'ess S \ l

\Q§§\ ,//""é%g.'

B 1~ pEA e e P by RO B 5 F e s 2 AR AOR AR BB o 0T
W (T {5

TRER IR AR B AFHT o ARFT LR LR E D
PER 4| £ > Hampton ¥ A #8511 (/8 # R E B TELE LB E
Frkg B e % (Hampton et al., 1996) o d 3t A 485 47
RN ¥ ede: SR gl A | LSS i W AR AR CRAS COnIER S g A g S
FEARAL R {FPIRF 4 E 0 d Van Cauter & A (787
1o RREFRERUNEHTIBALILORE S E R EE
RE F oA E X 40% (Van Cauter et al., 2005)° £ F 87 7 2%

R A R § R A B o) AR R G AT o

PEM H e A & LT pER AR fod R FF g A A £ B
SR ET T EIe s F A R G A ISR B 3

P £ 2 = (Sigurdson & Ayas, 2007) - 1345 Spiegel £ Van Cauter 7%~
7 (Spiegel et al., 1999; Spiegel et al., 2004; Spiegel et al., 2005) > = éi’?’“
PEETHE L F 2T R - AR X R4 LR

Metabolic

syndrome



FILEE RHER e DI SR TR FH L ¢
SRR ERFF IR AERET R R e S L B g 7
- RN R F Y L EP PERE IR e S g i 2 B ol I
(Choi et al., 2008; Hall et al., 2008; Katano et al., 2011; Kobayashi et al.,
2011; Sabanayagam et al., 2012; Wu et al., 2012) » 4p & - 2 7 & &

T PR PF & e (N BHE i ¥ 5 4P M (Santos et al., 2007; Choi et al.,
2008; Hall et al., 2008; Arora et al., 2011) ° 7ix {755 & LR A7 3 et &
Adrdn i EPE Ao R PRI OREAR L B Y € 4 N BPR 13 H ek 4
(Bl 2) (Ju & Choi, 2013) -

1.8

1.6

12 ®

1.0

Odds ratio (95% Cl) of metabolic syndrome

T T T T T T T ™ T T T T T T T T T T T T T

4.5 5.5 6.5 7.5 8.5 9.5
Sleep duration (hours)

] 2~ PEA P I o 1S 0 335 B R ePBE BT (2§ B G0t
95% 12 47 T 1Y)



ﬁﬂ&*&

AR GIHEA L RGeS HE LB LA A B F
Befedji % @FRick ombl g 8B & DHFLARTII A2 2 N
EFEFDTRMTSBERFEIB(F)N L 2 FE)(DF = BT
& =130mmHg > 4756 & =85mmHg & ¥ I 4 fR* % u BREH > (2)3
Z R g = feH b gk R = 150mg/dL B B B R TR = fLH
Mg 0 (3)B R AR 0 PEEIRR M TR R R g by PEF R R
B <40mg/dL(§ {+)% <50mg/dL(* ) ¥ aPR* 2 B 2R 3
0OPEREIRR R B h#E Y o () FEH B T A 2= 100mg/dL & I AR *

ok AEEE e o (5)FE RN A § M MLE =00 2 A & A =80 2 A4 (fF
AAEFTRNR A R F,2007) SRR 2B R G 4 B F it
AT FRF R e AP F Bop b RRE £
SE)EPBHHEHRBE  AFTRTELAB20 K B F o
i FAFBL ek FARHY C BERB Y EEHERERY
}‘E‘E}?‘T’Q N W}q%a;j{f;;};;,;};;,;{ 4 )%)55;};5{ X 5 A J‘J#H,/Tf% 71~ »];:;%g
(Sharma & Kavuru, 2010) o ##7 3 52512 0 &2 @ »x i £ 18 > e B ik
PR R 0] 273 £00 2 - it A R T30 Lo fe bt B T 45 A
214545 % 555 125 A3 55Kk 4 1l o

P“@égu*ﬁ*ﬁ%ﬁ%&§4r§\i%y@£%4@%
TR ¥ Ty RS ERFWERE oL RBE R
Frenl 3 aMeE > ¢RI EIMTEREME(> T)[EF (2
P F A RRERES B FA L BB EL LR

>10mmHg > B g-ﬁ“ﬁ/F T B RGP ERITZ B X B E T
B %

L
E] o

—_

=iE lfpﬁﬁ"‘ i

e R
10



AL S F RS B F s AR Tk ek 2
%ifﬁé%ﬁ% CEMCRTAER R ELEE A EAES
o AV AR AT fﬁ?;:ié:}éi e b Fg o
BT BEERIE O LEFS BTG
2 PIREIEEFTH(RI) -

SN
W
ﬁ
E
o
e
ke
i
!
7
=3

R AR B (&)
L1 45 & (SBP)
O4f 7 /& (DBP)
f—————— - f—————— - 05 42 8 245 $(BMI)
052 &

2ER R
OO 34kt
O848
Cl84 4E75 &
185 4% 45 5 18

BE AR 48 Bl F] &
Cloe 2442 s R & 4 & & (PSQI)
O B &3 E A A& P& (MEQ)

AAAERY
LR ~ -
Cl454m ik
OxH24E
O sk ~ A A&
B Py

W3 F5 % EF

11



AT UEREAN SR EFAY BROACE TR 0B A R
PR GENFERFFEIFTBRIER T WEREASTE A
( Pittsburgh Sleep Quality Index, PSQI) ™ 2 p $f 23| ik £ %
( Morningness and Eveningness Questionnaire, MEQ ) epEf i ¥ o ¥
o E LT B REL L RRIEEWERE T R TR SRR

BOMEACERE TSR HME TR 0 E SR (2

e 2y,

PiEE3ERIEMEQ)

*F 7 4 * Horne-Ostberg P =g &3 AR 5 KPIE p 3p &3
it (Horne & Ostberg, 1976) o #* — B 5 £ 5 19 48> B & & # /i 3+ 16-86
Ao RFBIETE DL AT BETIRAL E S B AN(59-86 )

PR A(42-58 & )fe e w3l (16-41 4 ) (Horne & Ostberg, 1976) © ¢+ — R

THEUBET R MIT2CE X R RIEE IR LR £ 8 % (Duffy
etal,2001) ¢ =3 p pEA T4 (MEQ)» 3 247 ehp 38— k{2
(Cronbach’s a=0.73)% — B * & & 7 {5 £ P & (=0.63, =0.58)
(% &7-42,2008) -
~ W FpER & = 4 (PSQD)

- PRBFHPARENR LN L FRES - B R Rk
P & B 2 PR E (Buysse et al., 1989; Tsai et al., 2005) ¥ & p % — £ 4
BoBP 578 2 0B )8 FRrEx3 1938 48P p %o
S8 B o wigikss 4 ¢ A BELAEMR &5 [ (subjective sleep quality) ~ i
PR ERR P (sleep latency) ~ PEFR 4% BF #ic(sleep duration) ~ ¥ f |2 PEFR 2 5
(habitual sleep efficiency) ~ PER, F]3E (sleep disturbance) ~ % P % 1~ 2_ i
* (use of sleeping medication)!? 2 p fF ¢ 5c % 3% (daytime

12



dysfunction) ° * s dg #h30 5 H o4 8 > @ * g T A 4200
~3A e e A R A A R S T2 6 A A
Bl A0 0~21 & > B4 AR g N A pER AR L o ¢ 2 KT W IR &
% £ % (The Chinese version of the Pittsburgh Sleep Quality Index, PSQI)
SR i UAARREEE (N=157) @ R8d LA mA L
(N=87)#s | H w22 § F 8T > p - & (Cronbach’s «
=0.82-0.83)% 141 21 * £ p|Z & 5 0.85 (p<0.001)- 4 A T 32PSQI
@A 5 1080 @ — L4 T 9B & L 5.73(Tsai et al., 2005) ©

AFT Rt (R RER) F RS HE T RS
(BB RA)Rie TUH G e HREBRAAA T FRFE B A HY
A2 A B TR BRI A THC > AidF B FR SR
» 12 %% B 1L (odds ratio) 2 95% 15 ¥ % B k4 47:PSQI & BRI E & =

NN\
G

.
"R EEREPER 5 JT(14 PSQI>S A iF G pER & A A ik ) § MEQ
LmRER w23 p IR EALG 5 A59-86 4 5 ¢ RV A]42-58 4 5 &
WAll6-41 A& 0 TF L P 3R EAI G A Eikdp)E e S B iE AP

AL ¥ oh s SRTREPERR T 45 151 PSQI>5 vs. PSQI=5)2 p $h 1=
A (2 MEQ & #® A & § 3]:59-86 4 5 a i q]:16-41 & )% i 4 K &
FRR AT FH P EIALEERS TR IR EHR &2

A3 12 SPSS 20.0 $u3t e (7 AL IR B S A 4y 0 H oy

p<005 'FP- "L*P‘L£ '?ig‘

PR

B 730 FEPREE 273 Lmbliz A A 1N A G LR
13



EIHAI0 A A 320 4 0 FHEET 154 4 A E119 4 LD
ERHR I 3878 A v b 4547 B LT R 4o bl e B £/
s kg A | 88.6%4e 5 0 PR D K RA| L 50%H 5 5 T 3o
PBi2 78.58 &4 v bl 93.99 24 o A B TIHEL  LHTE

-

Sl T2 A R VAR o
Hi

2 32.7% ~ Sk /E A RS W G 3.7%% 9.9% 5 bR A o0 ¥R
BB BRI R B A B S TT9%E T1.5% ~ A A ] G
3.6%% 82%~ F A Bl 5 18.6%% 20.2% ; HH IRV 2 5 0 H PR
2 ) A B T T A W] S 93.1%% 83.8% ~ 1 B
AW G 3.9%% 4.8% ~ & X AR ERA B 5 0.7%2 2.9% ~ 2R
A G 2.3%2 8.5%  EH VAR 6 0 MR LS RO EEE YT
Bt Bl s 5 70.1%% 63.6% > FiEE Y IE A B 5 29.9%% 36.4% ;
RTIRE D6 0 HRESH G ERY 0T ATE 6] u 5 9.2%2
30.5% ~ & ¢ BRA MG 28.6%% 23.5% >~ < B A5 622%%
46% o B EFAEY R AR BB IY R ES YR e KT AR
R2 Aot a VEFLB (R D)o

BPER ST OB 0 ke PSQIL £ A FEREPER S L 504
B i PR F (O 5] 206,79 0 $ R 2:6.27) » i 33t BMELR T b
i PSQI £ 4 pEpR & F £ et Gl R 2 5 > 4 Bl ik 59.2%% 57% >
R AERF P EFALR oPSQIE PR - < 5w ¢ A BLPER S F T
o b SR B b e s B 5 129 2 143 pEREFD T 00 K
B E LG A ] E L08R 1250 F @ X RES L b AR
LG A N G 5.5%% 14.3% 0 bl iRt G B R

14



THERF IEFLAR A RS GO AR T 6]
Wk A ] L 42.8%% 45.6%~7 F] 8 ] FEL G A W L 54.6%% 49.6% -
AZHE 9 ] PEV BIA B G 2.6%% 4.8% 0 ¥R HEpER TS T 300 B R
E'_k"-’}]‘;‘a s s E 045 2 041 > pER T 3T 00 ﬁiﬁfﬁ@gﬁ;ﬁa 5] e
AEE 1022 1,020 p ARG IHABER BT R AL
1.06 2 1.05> ¢ AE I P EF LR (F2)o

PRl B8 AP EHE A FAT B R ETEL
BP R e ® O 61 2:59.37 » R E:56.22) 2R THFALR - &
BATIE s G PEE R B e s B 41.5%% 53.7% ~ ¢ ATk
GIEEPE 2 o b A W 5 53.6%% 42.2% ~ Rl AT b DI PR e R
bl s b 4.8%2 41%  ERP P EFLE(L3)-

15



21 APppRER Gl HRE A AL Biod B3 A A
R R ¥
Ahg " N P’
n(%)" n(%)"
n=730 n=273
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e 507(70. 1%) 173(63. 6%)
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CRRAE LT AL RN AT B R RIRENR
PR EA LR TEFA T R RE N SRR AA T
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~ i i 3

4] : # 4}’ b
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pEER, < 4 1.08£0.86  1.25+0.94 0.01
PCER, 38, 7 0.123
<6 312(42.8%)  124(45. 6%)
78 398(54. 6%)  135(49. 6%)
>9 19(2. 6%) 13(4. 8%)
§ 1 AR o 0.45:0.77 0. 41+0.80 0.52
P T 4 1.02¢0.50  1.02+0.61 0.984
% <0, 001
& 688(94.5%)  234(85. %)
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pIpEAE N o piE
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Pap Al g 0.003
53 292(41. 5%) 145(53. 7%)
¢ R A 377(53. 6%) 114(42. 2%)
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pE7 3 8 ) 2,02 (95% 1 4 B P =0.97-4.19) > 34 K 4p b 78 (5
fio & SRR 2 AR LA 4 5 222 B(95% 1 4 F B =0.79-6.21);
WARE SR G T 3 8L Y I RBSEGEREL A BEGHE
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