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Incidence risk of cardiovascular diseases associated with specific combinations regarding the metabolic
syndrome components LIU Jing , ZHAO Dong , WANG Wei , SUN Jia-yi , LIU Jun , WANG Miao , QIN
Lan-ping , WU Zhao-su . Department of Epidemiology , Beijing Institute of Heart , Lung and Blood Vessel
Diseases , Beijing Anzhen Hospital , Beijing 100029, China N

[Abstract] Objective To investigate the risk of cardiovascular diseases (CVD) incidence related to
different combinations of the metabolic syndrome(MS) components. Methods A total of 30 378 subjects
aged 35 to 64 years were recruited from 11 provinces in a Chinese Multi-provincial Cohort Study and
followed-up for new CVD from 1992 to 2004. MS was defined under the new criteria ‘ Preventive Guideline
of Dyslipidemia for Chinese Adults’,issued in 2007. CVD incidence rates and relative risks (RR) were
estimated by different MS components and by their various combinations. Results (1) According to the
new criteria, the prevalence of MS was 11.8% for Chinese middle-age adults. The prevalence was 12.4% in
men, significantly higher than that in women (9.0% ). (2) Risk of CVD increased in proportion to the
number of MS components after adjusting for other risk factors. If only 1 component was present, elevated
blood pressure was the only significant predictor of CVD. When 2 components were present, 5 of the 10
combinations were associated with significantly higher risk. All combinations with =3 components( MS)
had significant contribution except for those rare traits ( <0.5% of the whole sample). Among the 16
combinations of =3 components, the feature of “central obesity and elevated blood pressure” was found in
all the 7 combinations with the highest risk. Conclusion CVD risk associated with various number and
combinations of MS components seemed to be heterogeneous. The clustering of =23 disorders, especially
those with central obesity and elevated blood pressure could significantly predict the future development of
CVD.
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1. #3807 3k o X o [ 25 4 T o I B 99 B B 1 BA
FIBFZE” 7 B 1992 4EATERY 11 B I35 ~64 # H L
28 594 A (1992 4E A ) #1996 — 1999 4R
HIFIE 2 kA 5 XA 2 3134 A (1996 —
1999 £EBAF ) #4T CVD HHFREF, & 1L 2 2004
SR, 1992 £ AT F11996 — 1999 4£E BA B A fif 2 &
BHIN82%F 75% . ERELZBA CVD MEAA
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(89.7% )% 3129 A(10.3%),4 330 378 A (H
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WHO-MONICA #7.%, BB &S BIEi7].

2. BT MS BE XCR A 2007 4E R TR
fid (CFE R A LS 5% B IR TE ) 1 2 Wi i
BOUTF SAEAFREE3ANH3INU L2
HAMS: OMBERM: ER(WC)BHE>90 m, &
#> 85 cm; @ TG=1.70 mmol/L (150 mg/dl); ®
HDL-C< 1.04 mmol/L ( 40 mg/dl ); @ SBP=
130 mm Hg (1 mm Hg= 0.133 kPa) #1/8; DBP=
85 mm Hg, &R F M E25; ® GLUZ=>6. 10 mmol/L
(110 mg/dD) BRAEFE KB E . WAREM HLBEFRA
' . L2000 G4 EH A ORI RS
R, RS S ER HTHR. £T

MSERHEBSHESMARTERE CVDHRXRERLE
EHANER(SHNHZEERP>0.05), FRIE
BRBEL M MS A MASTERE CVDXEREM
SRS BT, ATERE RN EEEE
REAR—-HEFRERE, KRAAFERRERR
CVD MR R ER , R A Cox H B XBHEAI MS &
HARHESH CVD kR al#FT o, 2o
%A SPSS 13. 04 8%k 44 .
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1. 548 MS f) BR R . MS BR R FF R M
WA, FE35~44 B H4A5~54 2 MERY
FHERKRERER T LM (P<0.001), 755~ 64
PERABLFEHBRELRERITEEL £
fALfE , ANEE MS BERER11.8% ,F LWHS
BIA12.4% FM9.0%, BHBRERER T i
(P<0.001), W% 1.

F®1 FRFIABRARES FREBL MS BFE(%)

Epy  BREI A figs BhER
(F) AN B AR BRR A BRE LE PHE
35~ 13352 6.7 6692 9.3 6660 4.0 152.5 <0.001
45~ 10 466 12.2 5683 13.8 4783 10.3 29.7 <0.001
55~64 6560 17.1 3877 16.8 2683 17.5 0.5 0.500
Aif 30378 11.8 16252 12.4 14126 9.0 90.6 <0.001
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R, BB AR MS A RA CVD R W s A1 fH B
MENHAEESTEMS H, LHE MS HERHE
MBI EESFE MS W, £ MSH&EHY
FOMEARE . TCHBEMBEMERE MS BEHE
BT, & MS & 70% L L, T HDL-C B K A
GLU F & #Y Hb 4 42 41K

&2 FAFABRFAEIAE L MSFARN CVD R E R LE(%)
R EE BLAit HE Ktk

EMS AMS @ P EMS AMS i P EMS HEMS yff P
B X 33.0 345 2.9  0.08 60.1 51.7 517 <0.001 3.3 5.7 8.3 <0.001
CVDEES® 21,1 26.6 53.1 <0.001 204 26.5 41.0 <0.001 21,9 26.8 15.6  <0.001
TC>5.18 mmol/L  30.3  43.3  227.8 <0.001  28.9 41.9 143.8 <0.001 3.9  45.6  95.4 <0.001
BP>130/85 mm Hg* 32.2  86.8 3716.3 <0.001 350 86.0 1936.8 <0.001 29.2  88.2 1735.7 <0.001
HDL-C<1.04 mmol/L 8.9  45.6 3518.9 <0.001 10.4  47.9 1978.0 <0.001 7.3 41.7 14357  <0.001
TG>1.70 mmol/L  14.7  73.2 6047.5 <0.001  16.7  73.9 3234.6 <0.001 12,5 72,0 2732.4 <0.001
GLU>6.10 mmol/L. 9.3 48.1 3771.7 <0.001 9.4 48.2 2199.3 <0.001 9.2 47.9 1531.9 <0.001
AR 14.3  74.3 6418.9 <0.001  14.5 73.4 3633.8 <0.001 14.0 759 2744.5  <0.001

¥ :*BP>2130/85 mm Hg #$SBP=>130 mm Hg#1/E DBP>>85 mm Hek it Fi M EZ ;

SHEL R AR B WC B > 90 em, &K >85 em
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] [ & RH B B R RO AR TN S 3 IR
(NCEP-ATPII )™ F [ B 4% FR %% B¢ 28 (IDF)'* 25 41
X3t MS M TAEE Xt Tk, B FRXEEXE
BERTHAAFE, MAEMRERREAFRHR
WHRTESETABREERRY, H &R B RR
4T 2004 SEHA T RE AR MS B2 RS .
2007 EAAR B B A ML Ag 5 % B 36 AR R X
RFH W ENLHIT T REMBR,ERT R
WRE AR MS iSRS,

/ CVL RR fi p
AR MR AR (95% CI)* i R4 MSHAMARLABRT CVD X R
¢ (%) ( )
X MS 89.2  344.9 1.00 - dGifEA  CVD RR &
A MS 108 899.7  1.85(1.57~2.18) <0.001 MS #5} *Lgﬁ%)”: %71?}?) (oswcrye P
MS A%
B 044> 373 1504 1.0 BHA
0 37.3  150.4  1.00 i
1 33.0  406.1  2.06(1.64~2.58) <0.001 2 25-3.6%) <0.001
2 18.9  591.8  2.58(2.04~3.25) <0.001 BP 152 6191 2.8 s :
3 8.2  884.2  3.49(2.71~4.50) <0.001 HD}’C 35 w9 l‘jz(g';’i;"%) 0.102
4 2.3 919.2  3.56(2.47~5.12) <0.001 VYL 44 9.9 1.260.77~2.05 0.3
5 0.4 1142.9  3.68(1.79~7.58) <0.001 6Ly 38 2043 1.20.70~2.00  0.497
TG 6.0 2083 1.140.75~1.73) 0.547
Pt R Cox HBUR B EABUR, R0 B BT .CVD
IR E R TC BP+ HDL-C 21 9%.8 4.38(3.11~6.18) <0.001
CVD fﬁ‘,Bﬁ?ﬁ{Zlﬁ MS gﬂﬁ'ﬁ'ﬁ/l\’ﬁﬁ% ’szl_ﬁ;f: BP + WC 5.4 757.6  3.11(2.32~4.16) <0.001
_ BP+GLU 24 0.6 3.02(2.07~4.41) <0.001
_.2 é A A
FAs REBERAFR. WE 4 PR, EDLH 1 HDL-C+WC 0.7  4%0.1 2.49(1.02~6.12)  0.046
MHAMER T, REMLEAEHEERLIN CVD HiE HDL-C+GLU 0.4 3896 2.1000.67~6.60) 0.207
o B8 2 MANGENERT, 34 10 ES, BP+TG 3.5 47250 2.04(1.39~2.99) <0.001
ey 5t Sg A WC+GLU 0.8 4017 1.90(0.84~4.33) 0.126
b s MUl s BFEM CVD HfEk. HH=3 1 TG+HDL-C 1.3 271.6 1.48(0.72~3.03) 0.289
5y (B MS)FHERTIEA 16 A S, Kb b 6 TG+GLU 0.9 28.0 1.41(0.58~3.47) 0.450
KRB+ MEFE+ TG HE”, HEA TG+WC L5 1027 0.510.16~1.62) 0.255
BERI2.5% (MS [R122.9% ). 76 16 Fhgi o, 12 fp =2 TAAOS)
WC+EP+HDL-C 0.9 12784 5.25(3.31—8.34) <0.001

HEBEEMCVD R, K4 FAE 5 AT
B (<0.5%), HF 2 MELRRK, 16 HAS
HEREREART 7 MAAHEE EEERE+ m
EFB”, B A HFHDL-CHIE .GLU F+ & # TG
ARFWI~3 M RREBERNWAFE“EHETR
B + 1L 7% + HDL-CRER” .
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MS LIgE i 5% 3 I | I B 5o 0 RE B AR
HEZMERERENMBRENFE, XAMREHR
SHAHBMFT K TR ENE, B RXERR
HEZRAEENENBRER. MSEBSWEHREDT
gt AR EEZ B EVKRWER, B HTHEY
ERBEARFEHEH CVD B RKRH A%,
R T E A X 4 AN A, 1998 4 WHO B IR
BHET MSH“ TS ReHr g™, G, %

WC+BP+ TG+ HDL-C 0.8 1062.8
WC+BP+GLU+HDL-C 0.2 1161.9
WC+BP+GLU 1.3 1063.9
WC+BP+GLU+TG 0.8 995.3
WC+BP+TG+GLU+HDL-C 0.4 1142.9

4.46(2.67~7.46) <0.001
4.26(1.87~9.71)  0.001
4.22(2.77~6.43) <0.001
3.88(2.28~6.58) <0.001
3.83(1.86~7.88) <0.001

WC+BP+TG 2.5 940.6 3.80(2.67~5.41) <0.001
BP+ TG+ HDL-C 1.0 923.9 3.72(2.28~6.07) <0.001
BP+TG+GLU 0.9 81.3 3.12(1.84~5.29) <0.001

GLU+HDL-C+ TG 0.3 732.0 3.06(1.25~7.52) 0.015
GLU +HDL-C+BP 0.4 681.6 2.81(1.14~6.90) 0.024
GLU+WC+TG 0.4 669.8 2.51(1.02~6.16) 0.045
BP+TG+GLU+HDL-C 0.3 415.8  1.59(0.39~6.44) 0.518
WC+HDL-C+ TG 0.5 97.3  0.50(0.07~3.56) 0.486
WC+HDL-C+GLU 0.1 0 - -
WC+TG+GLU+HDL-C 0.1 0 - -
T:EE3
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(P EBRA LSS % B8 5B ) MS H & X
HE AR MS BRRME K FITEN . BERRE
RIBENECP-ATPI #4n e, RE3S5~T4 # B LW
P MS B4 BIR9.8% F17.8% ", I M
ABEBE IR B AR MEXT ATP AR MERE T BTG, R
H35~64 ¥ BLFME MS BRENH H14.4% F
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LR A B AR B P o i S MS {8 53 #E MS R
BT, SREABTBEBRER T IR
FAEA R, XEER BT E RS E SR
BB B FIARHDL-CH U s X B R FE b, X&)
SERATFREAAN BHEAEATREAE N

7 2 AR R () 55 0 AE B IR HDL- C R 6 R TAT IR
Fhtk, 8B MS BRFUEBHBTLEN A
FRAE . o E R ML RS 53 % B 14 6 1 ) X B AR AE i A
fEHDL-CH ) ST T B2, B LWtk MS B X
3HIH12.4%F09.0% , BHEER T,

g EFR, AR AR LR ERA LSS
BiiATE R ) A % MS W E X E R R R E AR F
BLHHE MS B E L5 A RFIE. MS &HSHAR
HEXRFTAEN CVD RIFERRAEMRKER, =3
44 TT LR ST s A AR 28 CVD B AR BB A
K oHP AR EAGEEREHET
FE B B m , BT AR A C . ’
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