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The Relationship of Obesity and Atrial Fibrillation among Chinese

Populations

BACKGROUND

Recently, results from several population-based prospective studies validate the
assumption that obesity is closely associated with the risk of atrial fibrillation (AF).
Most of the studies, however, were conducted among white populations in western
countries. Reports about Asian were limited. Furthermore, many developing countries
like China have experienced rapid economic growth within recent decades. As an
aftermath of changes in lifestyle and environment, the prevalence of obesity is
increasing at an unprecedented pace. Under such circumstances, this nationwide

survey was conducted in fall 2004.

OBJECTIVE
To explore the relationship between obesity and AF, and to provide foundation for

etiological studies and AF management.

METHODS

The data from National 10% Five-year Plan Project(Non-valve atrail fibrillation
preventing thromboembolism, No.2001BA703B14) was used to analyze the
association between obesity and atrial fibrillation(AF), which was directed to explore
the association between the AF and risk factors in fall 2004. The participants aged 35
and above was recrnited based on China Multicenter Collaborative Study of
Cardiovascular Epidemiology (China MUCA Study) from 10 populativ;ms (Beijing
rural, Beijing urban, Yuxian Shanxi Province, Jintan Jiangsu Province, Zhoushan,
Zhejiang Province, Wuming Guangxi Province, Hanzhong Shaanxi Province, Deyang,
Sichuan Province, Panyu Guangzhou Province and Mudanjiang Heilongjiang
Province) located in various parts of China. After excluding the people whose BMI
was less than 18.5 Kg/m’, a tota] of 18115 participants with complete information

were valid to analyze. ¢ test and chi square test were used to compare continuous



TOREEMNEN TR ENLE ALRE L ERA

variables and categorical variables.Multivariable Logistic regression was used to
evaluate the relationship between obesity and AF.

The AF was diagnosed by risk factor questionnaire or field ECG. It was defined as AF
when either was positive. And then the AF patients performed the echocardiogram test
and were ask to fill out a specific AF history questionnaire.

Nen-valve AF(NVAF) was defined as AF without valvular heart disease(VHD), and in
this study we further excluded 1 Af occurred within 30 days after surgeries and 4 AFs
occurred within 12 months after incidence of hyperthyroidism, when NVAF was
analyzed.

BMI was calculated by equation weight(Kg)/height(m)2. Underweight participants
(BMI<18.5) were excluded to reduce the possibility of including individuals with
cachexia. Normal-weight, overweight, and obesity were defined respectively as
BMI<24, 24<BMI<28, and BMI>28; the cut-off points of WC were 85/80 cm,
95/90cm for men/women, based on the latest Chinese guideline for the obesity
prevention and controll11,12. WC<85/80cm{men/women) was defined as normal WC,
85/80cm<WC<95/90cm modestly increased WC, 95/90cm<WC heavily increased
wC.

RESULTS

There were 193 individuals with AF out of total 18115 participants, 89 men and 104
women. The prevalence of AF was higher in men than in women and higher in the
urban than the rural, the prevalence of AF significantly increased in participants aged
over 60 years. The prevalence of overweight and obesity were 34.2% and 13.1%; the
prevalence of modestly increased WC and heavily increased WC were 32.6% and
16.0%. It was higher for AF patients in age, BMI, prevalence of myocardial
infarction(MI), the prevalence of left ventricular hypertrophy(LVH), the prevalence of
hypertension, the prevalence of diactes mellitus and the prevalence of use alcohol efc..
But the prevalence of hypercholesteremia was lower than non-AF patients.

The prior studies had shown that the VHD, surgery and hyperthyroidism were the risk
factors of AF, but the project only had the AF patient to perform the echo test and to

6
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fill out the AF history questionnaire. Thus, these factors can not be controlled in
Logistic regression model. We further analyzed the assiociation between AF and
obesity after excluding these factors. The cause-specific ratio of AF was NVAF 71%,
VAF*29% for men and NVAF 65%, VAF35% for women.
1. The relationship between obesity and AF

1) The relationship between BMI and AF
The prevalences of AF across three BMI groups were 0.9%, 1.1% and 1.7%.
Age-adjusted prevalence was 1.02% in obese group. Prevalence of AF in normal
weight group and overweight group were higher in men than in women. The
prevalence of AF were higher in the urban than in the rural. The prevalence of AF was
increased sharply after 60 years. The presence rates of city, M, hypercholesteremeta,
hypertension, and diabetes increased across 3 BMI categoties, while presence rate of
electrocardiographic LVH decreased. When BMI was used as continuous variable in
Logistic Regression model, it was significantly associated with risk of AF, OR was
LO9(CL: 1.05-1.14). When BMI was used as categorical variable in Logistic
Regression model, ORs in overweight and obese groups were 1.21(CI: 0.86-1.69) and
1.88(CI: 1.26-2.81) compared to normal weight group, Pues<0.01. Association in
male, urban and ¢lder was much closer.

2) The relationship between WC and AF,
The prevalence of AF across three WC groups were 0.8%, 1.1% and 1.9%. There was
no association between age and WC in men, while WC was increased with age in
women. Prevalence of AF was increased with WC, and it higher in men than in
women. When WC was used as continuous variable in Logistic Regression model,
WC was significantly associated with risk of AF. ORs in men and women were
1.03(CI: 1.01-1.06) and 1.03(CL: 1.01-1.05). When WC was used as categorical
variable in Logistic Regression model, the ORs in male and female WC heavily
increased groups were 2.53(CIL: 1.41-4.56) and 1.57(CI: 0.95-2.59).

} The AFs occurred within 30 days afer surgery or within 12 months after incidence of hyperthyroidism were
merged with VAFg because of deficient case.
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2. The relationship between obesity and NVAF?

1) The relationship between BMI and NVAF
As we expected, BMI was associated with this kind of AF much more closely. When
this kind of AF was used as independent variable, the risk of AF was increased
12%I(CI: 6%-18%) with 1 vnit increase of BMI after adjusted other factors. When
BMI was used as categorical variable, the ORs in overweight and obese groups were
1.53(CI: 0.99-2.35) and 2.39(CL: 1.44-3.98). Being different from total AF, the
relationship between BMI and this kind of AF in women was more significant, whose
ORs were 1.86(CL: 0.99-3.47) and 2.53(CI: 1.25-5.15) in overweight and obese
groups. It was probably because prevalence of valvar heart diseases was higher in
women, the association between obesity and AF was enhanced after excluding effect
of valvar heart diseases.

2) The relationship between WC and NVAF
The association between WC and this kind of AF was closer toc, especially in women.
The risk of this kind of AF was increased 6%(CI: 3%-9%) with increase of 1cm WC.
The ORs in WC modestly increased group and WC heavily increased group were
2.35(CIL: 1.16-4.76) and 3.37(1.61-7.08) compared with the normal WC in women. It
probably resulted from WC was associated with cardiovascular diseases much closer,
especially in these populations with low BMI, such as Chinese. BMI does not account
for the wide variation in body fat distribution in this kind of populations. Meanwhile,
BMI may be less useful indicator of adiposity among the elderly, who tend to have a
shift of fat form peripheral to central sites but no increase in BMI. WC, however,
compensates for this limitation of BMI, by bringing regional fat into consideration. So
we further analyzed the combining effect of BMI and WC.

3) Combining effect of BMI and WC
The combining effect of BMI and WC was further analyzed after excluding valvar AF,
postoperative AF and hyperthyroidisin AF. The entire population was subdivided in to
18 groups, considering 2 sexes, 3 BMI groups and 3 WC groups. There was highest
AF risk in WC heavily increased and obese group in men after adjusted for other risk

¥ The NVAF indicated the NVAF after excluding postoperative AF and hyperthyroidism AF.
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factors, which was 3.28(CI: 1.45-7.43); there was highest risk of AF in WC modestly
increased and obese group in women after adjusted for other risk factors, which was
3.70(CI: 1.17-11.74); the AF risk of total population was generally increased with
BMI and WC the OR of WC heavily increased and obese group was 2.85(CL
1.60-5.09) compared with the group with normal BMI and WC. It possibly suggested
that bringing WC into consideration was more meaningful, when evaluating the

relationship between BMI and AF.

CONCLUSION

Obesity is closely associated with risk of AF in Chinese middle aged and elderly
populatins. The results indicated that BMI anad WC are likely the independent risk
factors of AF; bringing WC into consideration may be more appropriate when
evaluating the relationship between BMI and AF. It is probably to prevent AF by

controlling obesity.
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3.2.2 FARGH:

RIBHPIX BT LA R ERR B SRAGT AR
2 PRTR) zg.;ﬂél;a—n)ma—aﬁ wR -
Py AR RERNE, P, ABELRABRFRBRE; RIBTMILET S
SRR AR A A EERE ABK 12185 a8

15



TRESHER JepWENLS PEL IS L T ¥

#3221 EBFHAE: 1% ERE: 0%, SFBEE. Y, ERTHEASE
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#
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0.005 77753 20024 9152 5285

0.01 39067 10082 4617 2672

0.02 19817 5135 2361 1372
RI22ICRFEWHKRFT: 5%: BEE: 90%; HFREIR: TN, HTHEREMT

PYOR{E 1.25 1.50 1.75 2.00

0.005 71025 18586 8619 5046

0.01 35761 9375 4355 2554

0.02 18133 4771 2224 1308

BEMH, BEHKTH 5%, BEBED W%ESENKITSH, BARAER

AREAHIHITHE.

33 ik bk

RiF SPSS 13.0 BHTHVHESMT . BETRRA (AR, £ (%) RHFH
() KB, P<0.05 AHEENER.

BT EAER., AR ER, B EENERU PP LRSS 2
BIFFEHELEFAKYE. £EFR, EF&HS2rEER, BiEEk ER=#HA
BT A B

HRSHIENAMEBZE XK, 25 BMI BUyELER (F¥. BE
FERE) MHREEIIN Logistic FVFIHEL, Ho5EMEH. W KER (BT
KF 60 %) 475 EVEE BMI 5 EBZMMXE. ¥ WC A5 g
HHEBE (EH. BREFBMEEAR) 31 Logistic [AIJFHIRL, I BT,
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TQESMNER FQuPERLE A2y s fgies

W2 RFER (REKT 605 #7421 WC 5BEZ MKXE.

RiE, PIREEEER. FAEFRRPALRNESE, SVERER
WSAERZ IR R. FEER BMI fChiEgdrg GEX. SEMEN) %k
ZESIA Logistic [BlIG#ER, FAMEMET. HSRER (RFKAF 60 5) it
T4 ZVP4E BMI S4B BBy MKNXHR. BEBTRARI . 289
RIS AT R, AEREASERBE B REF ).

BiG, P4 BMI SREE R EEOBRSER ., B ARE BMI 14
(24Kg/m” ¥ 28 Kg/m®) EEYI A (85/80cm A 95/90cm[ B H/ i) AHEHI4
184 (BMI3 4, WC3 4, #4512 4A) FI\ Logistic [AIH#%!, LA WC 1 BMI
BIEEHARBE, AR KTEBSSREAR.

M. FRER

4.1 AFEEER
FEAFRANEHAEF REHNERSIEES L 18115 A, HPBH

8029 A, ZtE 10086 A. Ak ABFHEER 564+11.6 %, F1 BMI %
24.123 3kg/m’, SEHIREFE N 82.049.9cm. B E , JERE KRB 4 34.2%H1 13.1%.
ERZEARNEEAEEN 326, 16.0%.
MEREME BFRE BEP R0 34.8%FH 11.9%, ©HEH 33.7%H 14.1%
AR EEFSBERE AT EER SO ABOEELREZRETTRRA
#. 60 ZULRUTHABPHIAIEEHFER. RK4LL
#4110 BEMEROEI ., 8. KL

¥ HE i i P
N % N % N %
i3
B 4282 5333 2794 3480 953  11.87 <0.01
¥k 5259  52.14 3403 3374 1424 1412
W%
e 2823 38.16 3007 41.87 1477 1997 <D0}
£ 6718  62.68 3100 2892 900 8.40
REKT 60 %
5 5532 52.84 3634 3471 1304 1245 <001
2 4009  52.44 2563 3353 1073 1404

it 9541  52.67 6197  34.21 2377 13.12

17



TRESHER TohwiENLS It AL L 12N

ERZEARAEEASNBRELBEPIHN 31.8%M 15.1%, L
33.2%M 16.8% AR ANEHSBERH G ¥ER. T ABRNERSET
MAEEARBREHERTRAAR. £60 U LAHEHBET 60 FLAT
AR, AR 412

K412 BRBHEABERARIER. £8. 545

Ex¥ BREAR EEAR P
N % N % N % 3
5
B 4267 53.1 2551 318 1211 i5.1 <0.01
otk 5045 500 3350 33.2 1691 168
B%
. 2822 382 2728 36.9 1847 250 <001
_#t 6490  60.6 373 296 1055 98
B—ELXT 60 %
= 5777 552 3329 31.8 1364 130 <001
£ 1535 462 2572 136 1528 20.1
At 9312 514 5901 32.6 2902 160

IR EERERBROERERE. LUESE. Rt O, Bk, X
g RRIRRAGHEEER. W ABHRL. DIEERRE, L8
FisWiES LR Am%E., MIESHE. BEERESYRTEFHEE, FH
BENEGRE. YRERYFTEFBEE, LREREXGURRE R, T
FRBENERREAREHERAONERTESBEE. RL413,

# 413 B SF B A E ST
EWEEM=193) EEEBEE©=17922) P
E1 Year 66.2:9.6 $6.3x11.6 <0.01
53 :3 N(%) 104(53.9) 9982(55.7) >0.05
Wy N(%) 99(51.3) 10624(59.3) <0.01
L IEEFE N(%) 10(5.2) 142(0.8) <0.01
OHRELHNAZEE  N©) 22(11.4) 705(3.9) <0.01
o 7% AL 5 M N(%) 51(26.4) 6106(34.1) <0.05
% 1t N(%) 109(56.5) 6919(38.6) <0.01

WHRB N(%) 23(119) 1374(1.7) <0.05

18



POdEMNEN TOLMEMAES

AL Mg g FReA

& A1L3 BRSTFHERE RANEL(E)

FEBRE@=193)

SR EMm=17922) P

BMI 41

g

B

E#
HE
B

MK

L]
Rk

AR

A
AR

86(44.6)
66(34.2)
41(21.2)
134(69.4)
19(9.8)
40(20.7)
128(66.3)
35(18.1)
30(15.5)

9455(52.8)
6131(34.2)
2336(13.0)
13429(74.9)
656(3.7)
3837(21.4)
12256(68.4)
1320(7.4)
4346(24.2)

<0.01

<0.01

<0.01

OVAETE. CHESKNASIER. MHEARA . SilEREIRR SN
R B BMI N o, O H R I A ) SR 5 2R BE BMIL MRS, R
F¥. BERER=AFNEREIHN 30.8%. 47.7%FH 62.2%; TELHEPH
BIRESH N 26.3%- 44.5%F0 62.2%. - B2 Wi 0 2 5 A0 B BB R ZE 41BH BMI
FEnim PR . XTS5 PR BB R IR, w59 T AT A X, Mo S
AF BMI 4 A8 FI4ER B BMI A &K, TRETNERAME BMI A/,

RE 414,
% 4.1.4 R[] BMI 7 4 R KK IF
B4 pq <3
E#® BE EEE P E¥ HE R P
EW HF 57.8:119 566114 56.4:11.8 <0.01 55.0£12.1 56.0+10,9 58.0+104 <0.01
BMI Xxgo’ 21515 257+1.1 299+1.8 <D.0] 216215  25.7x11 302421 <001
B % 28.6 54.8 70.1 <001 304 46.0 56.8 <001
ML % L1 1.4 14 >0.05 0.5 0.6 0.7 >0.05
LVH % 5.6 47 4.6 >0.05 33 3.0 25 >0.05
HTC % 26.1 343 354 <001 332 403 40 <001
HBP % 30.8 47.7 622 <001 26.3 445 62.2 <0.01
DM % 4.6 102 137 <001 53 9.8 124 <0.01
K\ Ak 493 476 496  <0.01 95.5 95.7 96.2 <0.01
b ] 7.2 8.0 8.5 0.6 0.6 0.6
mEK 434 44.4 419 3.9 3.8 32
B g 32.8 39.1 40.3 <0.01 94.7 94.0 929 <0.01
%] 14.5 155 16.5 1.2 1.3 27
.1 52.8 45.4 432 4.1 4.7 44
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TOESNREN POumENXS HERL g AR

Wi, DU, MEBEREA . FILE R RA SN RN BMI 1
mrgigin, REREMAMSHREE WC ¥NEHE, 54 WC E%. WC
BREARN WC EEFAEH=4PHERENHN 30.7%. 45.2%H 64.2%; L
B BRES TN 24.4%. 44.5%F 62.9%. LEEBHNASEERKRERS
WC XRAHR. itV IERE WC AARTIAE, TR FISFEES WC
KEAHE, RE4LS

# 4.1.5 ANln WC 4R EARKFE

B WCem) ¥ WC(em)
<85 80-94.9 =295 PH <85 80-89.9 =95 PH

ER  F 573117 567115 57.9+122 >0.05 5324117 571109 60.6£10.1 <00t
WC cem 76752 891428 100.7£63 <0.01 72646 83.9+28 953+52 <0.01

BE % 27.7 535 726 <001 325 40.7 572 <001
ML % 1.0 14 1.8 <005 03 0.6 L1 <005
LVH % 5.5 4.7 50  >005 3.0 3.3 30 >0.05
HIC % 25.8 338 369 <001 314 40.4 480  <0.01
HBP % 30.7 452 642  <0.01 244 4.5 629  <0.01
DM % 42 9.7 154 <001 3.9 10.0 152 <001
Bl K 498 415 480 <001 95.7 95.8 952  <0.01
R 7.5 74 8.5 0.5 0.6 0.8
X 427 45.1 435 38 3.6 4.0
W AE 332 38.7 391 <001 96.1 93.2 90.7 <001
B 14.5 15.8 15.4 0.7 1.7 32
% 522 455 45.4 33 5.1 6.1

SHRLER RO, B RER S A 5 AT
B, e FEARJE MO LS M BEHETE Logistic M ch 2%,
PR AT . AR BT S BN T1%, LS
25%. BUEH MMATEE (ERGHEB A, FAEMAA), dTAM
D AR B, RIS BRI R LEF B (35% vs. 21%), R
Wt MR TR (33% vs. 24%), Bl THEASEZEERL T
G FER, WRLLG.
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A TEA.22 TS TL FY . AERE ¢ 2 Gid

A6 W5 RN FEBRRER

ElZ 3i4edia 33600 il P
SR CHIRED
B 59(79%) 16(21%) P>0.05
fop 57(65%) 31(35%)
NE (BRE)
s 60(76%) 19(24%) P>0.05
et 56(67%) 28(33%)
SER (BRHD
<60 ¥ 27(68%) 13(32%) P>0.05
60 % 89(72%) 34(28%)
A (HBE) 116(71%) 47(29%)

* FARGHERS T RN S b T 5 B R EH e
42 JERS BERE

4.2.1 BMI 5500t BT
SNBSS £ BMIL AR A, BMI EEAFBHERBER 0.67%,

T4 TR B ERBRERE 1.02%, BUNLSERNERTRNER
BMI fl&iite, AFEENEEARHEREST oM. WTETEREET
RAS, HBEBMI NG EEREAGHBAE, TRHATFE BMIARHERE
MERHE., BENARRERERZAR. 60 & 60 FULEHLREL 60
LT AR 2380, Hb BMI ABESERERMAE. 60 % AT HEBR
FEHNRAL, 5BMIRERKHE. DE32.1.1. E321.2, 4213 HE
42.14,

42.1.1 7 BMI 4lE ABERRBERERE B42.12 AR BMI 4SRN ERHBEHR SRR

21



TOEAMEN +TQLPEMLE

ALML LSRN

4.2.1.3 NJa] BMI 5030 % E 83 A8 B FU R A

f 4.2.1.4 Afa) BMI 4175 B H O£

EABRHEYER 3 E5 4 BMI 5 ESUERE R R KA, X4 BMI fEREET
B, MR E R, S AR — A 860 BMI, 585155 KU 18 0 9%(CL:
5%-14%), SR LA BR AR ALY K 9% H . 24 BMI 1E A4y KB R,
BRESHIRA. BARERA OR 188 1.93 (CL: 1.33-2.81), B LHIEpa
#1 OR (5354 1.65 (CL: 0.91-3.00) #12.16 (CI: 1.33-3.51); A NS IH2EHE
R (ER. W5, DABRHE—SEENID BEOABEREN ORBHRK, B
tEEEREZE OR BAE) 2.15(CL: 1.40-4.08), ML HEIERA BEMH %, H—HiHE
HAB NGB AR E RS S ABIEEN OR %4 1.88(CL: 1.26-2.81), BttR
2.11(CL: 1.11-4.03), LK 1.79(CL 1.07-2.99H SR 225, W&k 42.1.1.

42.1.1 &S EAR BMI K PESBEBDRENER (Logistic M)

RRAE BA%R #21 HE 2 B3

BAR
BMIEGEZETR 193 18115 1.09(1.04-1.13) 1.09(1.04-1.13) 1.09(1.05-1.14)
BMI fE A4 %R

E#¥ 86 9541 1 1 1

HE 66 6197  1.18(0.86-1.63) 121(086-1.69 1-21(0.86-1.69)

JE fe 41 2377 1.93(1.33-2.81) ygy122.060) 1.88(1.26-2.81)
P 0.001 0.005 0.603
B
BMI fE 3£ %3/ 89 8029  1.06(1.00-1.13) 1.10(1.03-1.18) 1.10(1.03-1.17)
BMIfEN %R

E¥ 41 4282 1 t 1

HE 33 2794  1.24(0.78-1.96) 1.54(0.95-2.51) 1.48(0.9i-2.41)

JEB 15 953 1.65(0.91-3.00) 2.15(1.40-4.08) 2.11(1.11-4.03)

Preny

0.095

0.012

0.017

22




TOUSMER TQLFEMNLS LML L &S

4.2.1.1 #ETHFIWHSEA R BMIAKF S EEIRHRFKE (Logistic MA) 4

ERAR BA¥ a1 % 2 A3

g-§:3
BMI fENELTR 104 7397  1.10(1.05-1.16} 1.08(1.02-1.13) 1.09(1.03-1.15)
BMI {E4 A2 R

E% 45 2823 1 1 1

HE 33 3097  1.14(0.72-1.78) 1.00(0.63-1.59) 1.07(0.67-1.71)

ol 3 26 1477  2.16(1.33-3.51) 1.62(0.97-2.70) 1.79(1.07-2.99)
j - <0.01 0.100 0.044
A AR

B2 BER B2
B 3 AR EFEARE LVH, ML HTC, R REARE
* FRESTH SR

B3 % 0T BMI 5 BB REX R R, 4 BMIL HEEZRE, WM A#H
ARG REE SN —A L BMI BB RABAT & 1%L, RN
AR 1 847 BMI{XFE i3 8 R 5 S5 30 iy 55 8 A8oms AU RS L 42
BEM, K 7%(CL 1%-14%). %4 BMI {453 2K2 R, RTTACREA BB EEN
OR HEHBRMEREEEE 2.06(CL: 1.21-3.52), BEH$REN. ERFH AR
PG RAES S EBARR RIS, AF T RS, TREIK
Fii BMI ¥REHE, IEPEERERIE, EHAABRRRRFARELHE. Ik

4212

R4212 ¥ 55 EAE BMU KPS BERBRENXR (Logistic FH)

E¥AS BAY BE1 B2 A3
W
BMI fE 04R399 7397  L12(1.06-1.18) 1.10¢(1.05-1.16) 1.11(1.05-1.17)
BMI 1§43 42 K
E® 27 2823 1 1 1
BE 2 3097  1.42(0.88-2.32) 137(0.84-223) 1.44(0.88-2.35)
HeR 0 1477 2.15(1.27-3.63) 1.91(1.13-3.24) 2.06(1.21-3.52)
Prrena 0.004 <0.016 0.008
’H
BMI fERESEE 94 10718 1.02(0.96-1.09) 1.07(1.01-1.14) 1.07(0.99-1.14)
BMI 1E4 7+ %R
E¥ 59 6718 1 1 i
HE 24 3100  0.88(0.55-1.42) 1.12(0.69-1.81) 1.07(0.66-1.74)
i3 1 900 1.40(0.73-2.67)  1.94(1.00-3.76) 1.94(0.99-3.78)
Poen 0.627 0.094 0.117
BE AHHE

R 2 BEER 1R

R 3 R iR R R ERSE LVH, ML, HTC, R Rk,

23



tQESN4N JoutENrs b A A LS

ARy A BMI 55 BB R X REHL, T8N T 60 & HIAR BMI
S5RBERXRARE. BMIENDRETER, FHK% 60 MARFTHM 1
Hi47 BML BFBUER AR ML 11%, BMIEAEEEN, ABEMEEEX
%F 60 5 RIFERE AT OR 124 2.36(C1:1.49-3.74), B REFERHEEHES
SEEE, Rk4213.

£4213 HER 60 F2EAR BMI K FEBEBERENXR (Logistic BIH)

WA BAY HE1 A2 BAE 3

FR<60 %
BMI{ENEFETE 47 10470 1.04(0.96-1.13) 1.01(0.93-1.11)  1.01(0.93-1.10)
BMI #4453 83

E#® 25 5532 1 1 1

BE 15 3634 0.91(0.48-1.73) 0.79(0.41-1.52) 0.77(0.40-1.48)

e 7 1304  1.19(0.51-2.76) 0.93(0.39-2.19) 0.90(0.38-2.13)
Porona 0.838 0.686 0.625
ER>60 ¥
BMI fEA LR 146 7645  1.10(1.05-1.14) 1.11(1.06-1.16) 1.11(1.06-1.17)
BMI fER S %K

E¥ 61 4009 1 1 1

HE 51 2563  1.31(0.90-1.91) 1.41(0.95-2.09) 1.40(0.94-2.08)

JERt 34 1073 2.12(1.39-3.24) 2.25(1.42-3.55) 2.36(1.49-3.74)
Poend 0.001 0.001 <0.001
B 1 AR

AR 2 R, B, WS
R 3 B A AR R E AR LVH, M1, HTC, B4R .

1.2.2 BESEEHXFE

BLMERVEEHEARR, (PERABERNRRERP SEHEE) GXA
B WIEAREREENREREE B LENBERS S =4, FEES
BMI Al ARERERENHISSE. BHER AP 85cm M 95cm;
LM ER Y A5 A4 80cm 1 90cm. FphE BRI S E S HTIER S EE /]
XK.

BHERETFRIBLAEE, LEEBRERTHE. B 35-39.9 1 74.5em
FHEE 65-69.9 % i1 83.6cm, 70 % LA b L HERIIEBRE T . BHEERYRR
BRBESRT &k, BYEERRINESBREXEIYM. Itk EEIEE 4 5SS
REH 0.64%, BER=90cm AFT/EREMMNAL, & 1.02%, WK 4221



TAESMEN FEPPEXLS

AERE 4§ RSK

Ea221 NRAERETSRE

0.50

1.50

0,00

<85/80

85/80-

a95/90- cm

BESHEHN Logistic FIREENEERER BMI EEKNERETE. Bty
B &R R R0 1om £5 FUBR KB E 3%(CL 1%-5%), FEE >95cm 45
PRI 4l 5B R RS 0 2.28(CI: 1.34-3.86)f% . I A D ¥R &5 BHEH
BETEH OR=1.66(CL 1.00-2.75WiH A #E X . i— S HELEEREER
B AT RN OR RBERD, BRHEEATENSBERRREER
EHAM 2.53(CL: 1.41-4.56)f% . kM B RIELT & T AT OR HH it
FEX, RUEAFHRRIAGTRENELRR M ERERA S48 OR
{EH(2.69[CI: 1.68-432)EHIMER N, WREBARS EREENENK, BFEKL

HIEETTRETEREER K. IR 422.1,
4221 #HEH IR ERE WC KPS EBBREMLER (Logistic FIH)

ERAYE BAM BH)

BR 2

HE 3

AR
wC fEAEEER 193 18115
WC A A %R
WC<85/80 73 9312
WC85/80- 64 5901
WC95/90- 56 2902
Purena
54
WC fENiEEER 89 7940
WC fEA R4 TR
WC<85 36 4267
WCS85- 30 2551
WC95- 23 1211

Pirend

1.04(1.03-1.05)

1
1.39(0.99-1.94)
2.49(1.75-3.54)
<0.01

1.03(1.01-1.05)

t
1.40(0.86-2.28)
2.28(1.34-3.86)
<0.01

1.03(1.02-1.04)

1
1.24(0.88-1.75)
1.83(1.26-2.67)
<0.01

1.04(1.01-1.06)

1
1.66(1.00-2.75)
2.62(1.46-4.69)
<0.01

1.03(1.02-1.05)

1
1.24(0.88-1.75)
1.86(1.27-2.71)
<0.01

1.03(1.01-1.06)

1
1.64(0.98-2.72}
2.53(1.41-4.56)
<0.01
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YOEAMENL SEBPEHRS LML LS RX

4.2.2.1 BEWHRHER D B WC K FEBRBTREMN %R (Logistic M) 4

ERAR BAK &I B2 ki

e
WC fEAEETR 104 10086  1.05(1.03-1.07) 1.03(1.01-1.05) 1.03(1.01-1.05)
WC iR A% &

WC<B0 37 5045 1 1 1

WC80- 34 3350  1.39(0.87-2.22) 1.05(0.65-1.68) 1.02(0.63-1.65)

WC90- 33 1691  2.69(1.68-4.32) 1.52(0.92-2.49) 1.57(0.95-2.59)
Prend <0.01 >0.05 >0.05

B | T

BR 2 AR, M

BR3P AR R R REHE ML, HTC, LVH, Wt KAkl
*: LMK Logistic [/ |H4# — bR R

43 EREEMBE A X R
MR OMR . WAROHFARESI RSN ELLREE, HEHREAE

WU FEUREH#T T BARE (MBS M R8N A
B (WHEFREEFNFASRASE). BILTHET# Y Logistic FIHEA
RRZERE, Bt S RBELBE, FAREEH KRN EEE
RERE S M 82 R R .
4.3.1 BMI SHERBH W E 1L BHXF

BMI 5AEM v 55 IS BT BMI 544 AF %R, IR T RAHABER
JRAE S BIA BMI AKX RRHES, BARE. BRI G 5 S K
BMI F# T 6. E£4F BMI 4T, BHKAEFHREET ZHE, 60 HLL

T EREFEEEREST 0 FZ LT . LE 33.1.1.E3.3.12.83.3.1.3 &E 3.3.14.
B 4.3.1.1 AR WC 415 AR % NVAF i % H 4.3.1.2 AR WC HMERIER 89 NVAF BRR

% iL8i)
0.80

080

060 Q.60

040
0.49

020
00
0.00

Q.00

kW lifi IERE
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tOEEREN FQuPEMLS

ALRL e EREX

H43.13 AR WC B S F45 108 NVAF H5%

B 4314 BF WC BHE NVAF BB %

(1F

BABRIERE BMI 53 BIEE B EREAEREMTRIN. 4 BMI
AL, AR BMIIE M — 4 B4 5 BUEH AR 11%(CL 6%-17%),
LI 1 A6 BMI KIS SRER R E T B4, 800 15%(C1: 8%-23%)F1
8%(CL: 0%-16), B BERRE)S OR EHELAK; X4 BMI 3R TEN,
FREMTER, BAFEERLRAN OR HH 4 $E X454 1.51(CL
1.00-2.29)81 243(CL: 1.51-3.93), LMBEMNMAN OR HIFESKIH¥EE
£, 53500 1.88(CL 1.02-3.45)# 2.95(CI: 1.49-5.82). #— LB HAEREAEL
NBHEEAG T REE R, IEHA OR=239(CL: 1.44-3.98), GHBEHES
AR &, JEBE4 OR=2.53(CL: 1.25-5.15), BHEMERE4 OR {43% 2.38(CL

1.13-5.01). K& 43.1.1,

43.1.1 BARRESHSIRF BMI AP 5 ERBEEEREREMNXE (Logistic FIH)

ERAS BA¥ BRI

B2

B3

BAE

BMI e iEEFR 116

BMI{EA AR
¥ 45
BE 44
BB 27

Prreng

B¢

BMI fEMEETR 59

BMI fE4 52 R
E¥ 26
HE 21
e 12

Pireng

18680

9526
6188
2366

8014

4276

2767
938

L11(1.06-1.17)

1
1.51(1.00-2.29)
2.43(1.51-3.93)
<0.01

1.08(1.00-1.16)

1
1.24(0.70-2.21)
2.09(1.05-4.16)
0.05

1.12(1.06-1.18)

i
1.58(1.02-2.43)
2.40(1.44-3.98)
<0.01

1.13(1.03-1.20)

1
1.49(0.81-2.72)
2.54(1.21-5.33)
0.015

L.12(1.06-1.18}

1
1.53(0.99-2.35)
2.39(1.44-3.98)
<0.01

1.10(1.01-1.19)

1
1.35(0.74-2.48)
2.38(1.13-5.01)
0.029
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A TEI I AT TYTE FY T T AL T Y]

43.1.1 BEABREASHENARE BMIKES ERES EBEREN LR (Logistic [1H) 4

EWAS BAE BRI BH2 B 3

83
BMI fE X ESRZER 57 10066 1.15(1.08-1.23) 1.13(1.05-1.21) 1.13(1.06-1.21)
BMIfEA AR

IE® 19 5250 1 1 1

HE 23 3400  1.88(1.02-3.45) 1.73(0.93-324) 1.86(0.99-3.47)

| -3 15 1416  2.95(1.49-5.82) 2.39(1.184.85) 2.53(1.25-5.15)
Prrend <0.01 0.013 <0.01
A 1 Mg

WA 2 IER, 2
fﬁ& 3 aﬂﬁﬁ&f‘ﬁ’lﬁ?’@.ﬁ MI HTC, LVH, W% o .

Eﬁ?ﬁgﬁﬁhiﬂﬁﬁ)\ﬁ%ﬁﬁiﬁlﬁﬁﬁ HWBAOEEEE R WER
AAEREBEHUNEHALN OR EHFLHIEREN, WERFANEREFHE
H S HEREA R OR E 2 3% 2.45(CT: 1.22-4.92)F0 3.14(CL: 1.48-6.66). TRATEMIRE
tEEBREAS HEML, HERNEAEERREARZGIEMNL OR HEBEE,
3 2.36(CL 1.07-5.23). W% 43.1.2.

43.1.2 WSS EFHE BMI K ESERBERFEFRX R (Logistic F1H)

EMAR BAH EE1 BE 2 A3

ey
BMI 4% R 60 7375 1.15(1.08-123) 1.41(1.07-122) 1.14(1.07-1.22)
BMI fEA4 3 AR

E%® 1 2816 1 1 1

HE 30 3091  2.50(1.25-5.00) 2.40(1.20-4.81) 2.45(1.22-4.92)

AERE 19 1468 3.34(1.59-7.05) 3.05(1.44-6.43) 3.14(1.48-6.66)
1. 0.001 0.003 0.002
’H
BMI bRk 56 10705  1.04(0.96-1.13) 1.09(1.01-1.19) 1.08(1.00-1.17)
BMI fEh MR

E% 34 6710 1 1 1

HE 14 3097  0.89(0.48-1.66) 1.13(0.60-2.13) 1.04(0.55-1.97)

R 8 898 1.77(0.81-3.83) 2.48(1.13-5.48) 236(1.07-5.23)
Prrona 0.418 0.062 0.117
LR | RO

HWE 2 AR, N

B 3 e ERREAR M1, HTC, LVH, RI/E XK.

HRERSBANMER, FR/T 60 5 HAR BMI SEREMEFRRXR
AR, EFRKE 60 SMABTHEXRS BMIMEENXRAEL, RES
AL B BOCRRIR B B . AT A R SR A R4 OR {55
2 1.79(CI: 1.08-2.96)F1 2.89(CIL: 1.61-5.20), HWH A HEEN, WFEK43.13.
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t8EEMNER QLI EMRS

et AL L L

4.3.1.3 & E# 9 E A BMI KT 5B BB A R (Logistic FIH)

RAEAS BAN #311 A2 Lk

<60 ¥
BMI ¥R 27 10460  1.06(0.95-1.18) 1.02(0.91-1.15) 1.02(0.91-1.14)
BMI {EA AR

E% 13 5528 1 1 1

EE 9 3630 1.05(0.45-247) 0.90(0.38-2.13) 0.91(0.38-2.16)

s 5 1302 1.64(0.584.60) 1.24(0.43-3.58) 1.21(0.42-3.48)
Poena 0.284 0.651 0.664
>60 ¥
BMI e %% E 89 7620 1.13(1.07-1.19) 1.14(1.08-1.21) 1.15(1.08-1.22)
BMI {4 A% K

E% 32 3998 1 1 1

HE 35 2558  1.72(1.06-2.78) 1.86(1.13-3.08) 1.79(1.08-2.96)

FE R 2 1064  2.62(1.51-4.52) 2.89(1.61-5.20) 2.89(1.61-5.20)
Prend 0.001 0.001 0.001
il | i s

BR 2 HBER, 5. HE

B 3 S KR R A ML HTC, LVH, R &K .

4.3.2 BESIMBIEENFXE

FE AR S B R B s, EHBRESTLH, A
HHZEEY, P<0.05. ATHE:
B 4.3.2.1 ARIERAFIEREE BT ERE

1.00
0.80
0.60
0.40
0.20

0.00

80- 95/90-

T VeI B S A MR 5 S BB X R R B 5 P SR Sk R A AL, (EI 3R
EiE. PEREE SRR SRR B nsg. AR AEET BN K
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L ATLALIARTITYTL FY .

EEE I AL L T

HESH 2 MR (1.06[CI: 1.03-1.09] vs. 1.03[CL: 1.01-1.05], HERAEALRE
Ja), HAERSHERAXBIAZ IR (BEREHA Y 2.35[CL 1.16-4.76] vs.
1.02[CE: 0.63-1.65]; EREBF&EA 3.37[CL: 1.61-4.76] vs. 1.57[CI: 0.95-2.59],

WERAAGEER), WE4221M432.10.

4321 BABEMENAR WC A FSEREN ZBBREN KR (Logistic [FH)

REAN BAK #HE) B2 A 3

BAE
WC fEAERTR 116 18080  1.05(1.04-1.07)  1.05(1.03-1.06) 1.05(1.03-1.06)
WC R TR

WC<85/80 35 9297 1 1 1

WC85/80- 42 5802 1.90(121-2.98) 1.78(1.12-2.81) 1.75(1.10-2.78)

WC95/90- 39 2891  3.62(229-5.72) 2.88(1.774.70) 2.85(1.74-4.65)
Prrens <0.01 <0.01 <0.01
Be
WC e ESEER 59 8014  1.04(1.01-1.06) 1.04(1.01-1.06) 1.04(1.01-1.06)
WC fER 4R

WC<85 23 260 1 1 1

WC85- 18 2546 131(0.71-2.44)  1.49(0.79-2.83) 1.44(0.76-2.73)

WC95s- 18 1208  2.79(1.50-5.18)  2.96(1.49-5.89) 2.76(1.38-5.53)
Poons <0.01 <0.01 <0.01
53
WC fENEERE 57 10066  1.08(1.05-1.10)  1.06(1.03-1.09) 1.06(1.03-1.09)
wWC A 4R

WC<80 12 5037 1 1 1

WC80- 24 3346 3.03(1.51-6.06) 2.40(1.19-4.84) 2,35(1.16-4.76)

WC90- 21 1683  5.29(2.60-10.78) 3.33(1.59-6.97) 3.37(1.61-7.08)
Porena <0.01 <0.01 <0.01
RS | MR

B2 HEER. B2
A B HbAREEYRE ML HTC, LVH, WIEREHE
*: LHE Logistic [{HERHE—HiR#E 5]

4.3.3 BMI 55 WC ¥ 3ERRHE W& 1 F

ZEIFISMERER, BBBEEER. FAREEEFIIRMNEEE,
MRS BML R WC Z RIFFEE BF MR, BT BMI 5 WC *f
BN EEBSER. 2513 BMI Y4 24kg/m®. 28kg/m’; BERTIA: B
Pt 85cm. 95cm, Lt 80cm. 90cm, FABESA 3*3*2 3L 18 4 (BMI =4,
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TOESMER JYQutENLY HERe 14 Bwa

WC 4l PRI,

RSP, ARG EASSEWNREERNARTA S, AEEEAERK
% 95em HEMUBRERR, & 3.7%, EHIEEAILK, 4505 1.6%H8 1.2%.
BEEIEFHAMRETRABTBAEE BMI THH2 THaH. ERTERRER
HEMERERIE, H 0. ¥ LBSATIA Logistic BIFER, LMAEERSIE
WHAS%, WRERADFREREFEEFASRIEHYA OR EHAHEEXL H
3.49(CL: 1.55-7.85), #t—HHEHLMAAEREES OR ERE WK, BMNHE%EIHE
-9’8

Exttd, FRAEARSEREFEEFEARTAS cEEFERERE
HEHAMERERERR, & 2.2%, BRAHIK, & 1.3%, SEHHK, & 1.1%.,
TR B R R EEEEA BMI RN A, BERFFE4AERLGER
WERE, EREEARARREMAEN SR, EEEEARANEEE
R BMI IR TIFRE. ¥ LR SHSIA Logistic BIFHERL, UAEERED
EERASBHE, RUBEFPEOBENERLEN OR BEERUTFEN, HPE
FRZEA R IEHS OR AR, i&3.36(CL 1.06-10.64), ABEEMEREEE
X 3.70(CIL: 1.17-11.74).

BART A ERHBREN OR B EHNEZERARZ —. BLYEA
B TH—Bo. RAEBREEAEBAKERERME, HEHE BML A&
R R H A 5B B B AR A E RS I REE S miidm, 8
BMI EXERERAGAGN, LEBERERR, & 2.6%. FEERNRE
RiZARH. B S HBHMAERRZERA ¥ BEEH K, EiZ4s 55
FENFERRIRGERSE—STA. LN FERARAKICHEREER
FIERARMBEES, EEREASMERARBEEALA.

ERETERMNIRE, FIBRL 100 FHARHE OR . BEBEENE,
FEEEEREEARANSERER, T HILHFRHMK OR . WERIE
R B ERERK. THEHT LRMNAGBKDERNERRR, |
TR BT BMI SRS E RN, AARREHE R —FFT,
W& 4331,
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TEEREMNEN SQuhEMxe

okt R LE L2

F 4.3.3.1 BMI #1l WC 3 B BB &6 B
BMI(ke/m>)
WC(cm) <24 _241927.9 228
BY:
<85
BE(%%) 3600(0.6) 640(0.5) 20(0)
OR {t# 1.00(Z R A) 1.02(0.30-3.48) -
OR 89y LOBESR) 0.51(0.27-3.12) -
8510949
ks 649(0.8) 1666(0.7) 231(0.4)
OR {ti# 1.26(0.47-3.42) 1.68(0.80-3.55) 1.06(0.14-8.13)
OR {59 1.21(0.44-3.30) 1.57(0.74-3.32) 1.05(0.14-8.09)
=95
il 27(3.7} 482(1.7) 699(1.6)
OR {i# - 2.22(0.84-5.86) 3.49(1,55-7.85)
OR 1 - 2.01(0.75-5.34) 3.28(1.45-7.43)
TH
<80
kg 4161(0.3) £33(0) 43¢0)
OR f{Ei# LO(ZR4) - -
OR {89 LO(BRA) - -
80 to 89.9
% 999(0.5) 1970(0.8) 377(1.1)
OR f4# 1.16(0.40-3.33) 2.28(1.06-4.93) 3.36(1.06-10.64)
OR 1Y 1.03(0.35-3.01) 2.34(1.08-5.07) 3.70(1.17-11.74)
=90
1% 90(2.2) 597(1.3) 996(1.1)
OR {ti# - 2.77(1.10-6.99) 2.61(1.12-6.11)
OR {54 - 2.91(1.15-7.37 2.61(1.11-6.12)
it
<85/80
k] 7761(0.4) 1473(0.2) 63(0)
OR {di# LO{ZHA) 0.57(0.17-1.88) -
OR 149 1.0(Z ) 0.54(0.16-1.77) -
85/80-
#i% 1648(0.6) 3636(0.7) 608(0.8)
OR {li# 1.13(0.55-2.33) 1.88(1.11-3.19) 2,28(0.87-5.98)
OR 18Y 1.12(0.54-2,29) 1.83(1.08-3.11) 2.28(0.87-5.98)
>05/90
ki 117(2.6) 1079(1.3) 1695(1.3)
OR {ti# 3.58(1.05-12.17) 2.36(1.224.57) 2.84(1.59-5.07)
OR {81 3.43(1.00-11.78) 2.29(1.18-4.43) 2.85(1.60-5.09)
# MREERAIRS
q #—5HEE M1, LVH, HTC, TR Kl
* B
. itie

FBRARMAE P10 B REsE R, A2 URELTFHEZE, RB“E
RYLoBs BTGB EL . HHAHEEEN O FRRATRAREE ", XY
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T4l AR ITYTE FY ) PR T XYY T¥Y

KIEEAFRBR T EHNEB BHXR, 5CUEME SRR gL, REH IR
AEPETRREARRTH SRR~ KR SBRRE
PR ERHAT TS B, MR AR R R AT TEAREE, i
BRI, FAR. FIURLSE: BE, ARAEKIPN T EEXESKEZR,
i EMELFRE R T BB KRE.

5.1 FESARR

HEMAFEEATE, ERTHSZRAEFKEFHHEER. $TAPHR
BT R 0 558502 W7 ik, LR o £ o K1 5% 169 2 i) 38 T 18 WG 00 15 BBUAR A T 7R
FE 2wty L RoR th 2 o 3 TH A BEER B 0 th R W R Bl TR R R
KA. KBRS ARMES BMI S AR ESERELIN, W LR R BMI
SAKFBEREHEGT RN L, TBHAR BMI M5 855 10 25
WAKHE, WkS51.1.

% 5.1.1 AF BARH BMI, 5. %554

FHE HE JERE
N Case % N Case % N Case %

Bt

AF i 1226 9 0.73 1530 20 131 668 9 135
% 3056 32 105 1264 13 103 285 6 211

Tt

AF 4 1597 18 113 1567 22 140 809 21 260
% 3662 27 074 1836 1I 060 615 S5 081

W LA TR R ERE T REMEME Y, SR H S
BB Hoc . T w00 B W RER B E R L B RKF . JhK
WENRNERE, RESREBETERE TSRS BN EERA, Al
BRI, KT EERERE. SHESERESSRNMAT RAPH,
UL 73436 T AR/ o ISR PSR S R AFAE KBRS, K23
KK AL RIGRT

5.2 JERETIEENHEERR
BELUEANRRGRIER TR ERETU T £ RE 5 EHMRE:
B, JERERE SRR . MRAIPFF R BLUIE BT 0B R 76 25 R T RE

3



YRESEHER TQUMEMLE EEY AT T TN

BEXEM: 1. LFEF K. ERTUREOHEAITIRE, SO DRSS,
FELMBRAFIEKX. LB EAELANFHEREEM, YHTEN 1
YokF) 4-6 MTRE T HERENER 2. 2 CAETHNIEY BMI ZEH
WMAMBEERENE >, W lacobellis EMAT 75 LIRFEMEREE, 560 5
FRICEHEEEEEML, £HEX 0.35cm, P<0.05%. Prithchett %751 J2 9
BHHATH 2042 AMENTE AR RRLEEARRERER SBERRRARE
PR EMR, i EIAERT TR I 55 18K 54090 5 A 1 B 28 0 L 9 A
X, E—EBRELRMCLERRZAEKAND, BREBEREEEROE, 5
RAFWAIRELBKATE, AL EEK ST RMEIKEE N RO R Btk
w, MF=ERAHE), FNEIEERE TEEOBEAEE. 2. OUER:
DFEAR, BREECNAREN, ATTRNCENKS TS, MBlOEERE
FHEMEZR Y, Caroll B¥EERAFRELMIERRR L H, EHTETSH
TGF-p; 7H i, BOEHERARE, FIRONAREREREEARE, NTS
BERHAY—#, B TEMEMEE Y. ABHREBUER G 50508
HIE A L, RAKHLH M S B AF TR R g5 AEREAMA 0 f iR 5h h 2 2 dE
BT w52, OIVE R R AR R A B RN R, EkREH
L AR O E IR RE B, SOMEMMEEMEE OFREY, gL
5 R E R A5 5 B R B R A B R BT S BB A AN (ERP)
BATHARE . BRI, MREN TR, HRBRAELE. K5 EBiE
FETIMER, RUCHBENEFSERIEPIERREL HRE, EEF
B R (0B H AT MR SE 2 W B . 0 B BRI S R A S Bk ) T — Rk B R
FrrPRE, HRETIE “BHI 3B ES (atrial fibrillation begets atrial fibrillation)” ',
Hk, TEREEIESmREE. IEHTIBOIENBIEYE, X8
REFEHFFER, OVEABEEEREE, PRAFTUBROERELE, #
AEBRERMER. B, BFXMERGEEEEPOERRZENR. B
EHMACRHINERE SRR ENERFERTXR. KBS ZHE
R0 B R PLATA E L5 T 45, RIBS B4 NA BT Rt &G
). Pappone & RIMAEATH IFERAkER LI BRI SCHLA E WL EMELL (vagal
denervation) WBEMINAAE. X 297 EHERHEEBEE 12 N HIGBEE P
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TRESHENL JEuFENKY RARY L FROX

KRRAKEERERER 10.1%, HPRPLkmEREMS S EETEREN
15%, RHPRBEMDUXKETRERERNA 1%. HRZERBXARENS
REAFHARRARENSSE THRYIBHORIES B .

BJE, HAREENRESEAHXNERS SHER. RESEH. CK
MEHRHABAE QMM FK-6 Gnterleukin-6, IL-6) FHER T AN —Fal
FAES, CRP. IL-6 BANMIRIENCY, M CRP. IL-6 WA EHEEAEN
B—FRIERE. ZHHFARRAWERIENEEN CRP KFHERE THEE
BE P, RtgE A SRR PRI A AEIRA . Bruins A
BE, CEFANBEECEREHRBNEHRER, S FAFFAIIRBLIL-6
EARGLMITHEA R, RE 6 DotkBiEeE, 1 CRP ERGHE _REHKE, b
{&-CRP EEYEARE 2-3 RiAHE, RE5REEHLEAERKEE—H, B
it Bruins 548 85 #IEMIK . TR Lo, Chung B35 gkl T 4
FE5 B B 767,

BHBRIVAAFAER SRR B X RRFETRN, Tt LB R
TTHESH R BB B U ER -

53BMI 5 WC XTSI RAMBAER

R BMI SRR & RSB, T H BML B 5 BRI REF X,
HEHHRERY, REEST BMI, NN AL S ERREE
Hm AR Ol S BRI F IR %, BMI T EER I rR el 470
BHERRAMER T ZER, mIEEERE MK, BN ER T KB .
.2 BMI ET00 ZEANB IR T 82, KRB NEEAI AL IENIZ
FEpOBR, WK BMI SIRRRFE—MIDMIRERE3). TES, &
P IR R, ARIREFAOEME BMI (X —HE. FELRILE
H5O00ERMREENED N AENSHTEMAR . SEHFAAML, ¥
WA BRI OMEREREE I T EHME BMI ARG, Bt AMRE R T
BB, BA%RILE 4331, HERBMEEHM, 5B ERRR
#m. AXHALRERRES T AR, BERSCERERREI SRS
B 2 XU R B B, B T R 43 A T AR R S B R A . R (] 2,
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HTAKHERRARRE, BREERAT AR —SH 5.

s, —EERRRIRHEES BMI KPR BEREEABNRPEER >, B
EARXHFP, WMEAHEE. BEREEASHOARD, B 1.83 45 (CL
1.08-3.11) MIEBIRARNR. FULAERM T RIS EEIR R A= ERFE .
it bR AR, GEBEEREBRR I EA TR BMI RIHFH,
HRBET .

5.4 BWEEBIRMXEE
54.1 ZERZHA

IEW Wang S2EFRIAN, ZEHEXRZIENTEESREZNOIGHZ —.
Wang 7 H Framingham BT P 3K EHAF AN R P#HT TEBECHRE.
FEMERESSININZEF R R, EMS REAAER SRR, RBLlUE, BES
MK S, T RB T i T AR AU 5 SR & HEAT T B LR, BRIt
BRI ABEATIENRES L REER . AT A BF RN R ESEE
MR BERERREEFERDHST A 41.6 (SD,7.9) mm F 40.0mm.
HEBTEFFBEBAREEZEHR (33-35mm), 5 Wang ZHER—H.

Frost ¢ [R) 34T BMI v/ SRS, LAEARBR, W5 REH
DA, FERRERFCA, O F ST B 22 S A IS A Co RIS JS AL AR K B T
Himiats, SEENRERREEMR. LVH 8% 5K LVH BEMELRHR
Ky 3.04 18 (CL 2.00-4.93). SATIH &R A Z AL 8 25545 BMI 44
R R (REEEASRERR, EHRARMK. X REELFE LM
EETESEEMRHE. REPERSESRENASIEERRETEXRK, @
RAEREE KA THRABEIR BE, BROBRBRBENREE Y. B,
A B W A Z IR AT e A RE T MR A0 EAT MR ERAYEH .
5.4.2 M BB R

M4 RE BB & R BMI AR, MEAREZMLLFHRNERE
. AT M B ERKFALS EEAREEER RS2 BE X XaE
R, —HE, BEEERNE R R AR 255 (6510 B RK- A A KA
BABPERRFRY; B— M, ABPOLRSARERI R 625 5 B4 Annoura
ZRU AN R ARER (HDL-C) KFRIK, THESBNA LT
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taAEMNER JaubidNrg At L S RBE

BHEZeMER 2. HDL-C T{EHIE BER A% 3538 (Reverse Cholesterol
Transpt, RCTY, TGS RBIE 1S WEFRUHTER ©%. i RAB BB TR
&3 88 2B HDL-C K FBRIE, TC/HDL-C FENTOSIREH. B #iri e Em:
SESZ X REAEE S, WERNRE CEHE BT EPI R AR LA FE
BKT 5 EmZ AR R,
54.3 BBHELCER. FARFER

PRI D2, BELOER (VHD). FREFRBIAEHZERE
EHOIM AR EE F, EXREESERZEMRERKRE, REEFAPE
AE LREFENRAETT SRS FE 2 [IRR R HILRR LR RN EN
BSs AR BN S BMI ZEMX R, RA1RN B mRE: 58
BWREA=A BMI A2 29 BEW A B (Prer<0.05), THLEIM AF 8
RELE BMI S A3 TR VER S, WK 4.1.5. #5 BUREM AL 55800 BIE A
B R AL I Logistic &R, FIDAHERER: 5 & 4 55 SRR B 55 B Y
WK, W& 5331 8% 5332, #5331 W TAR BMI 24 5 %4 £ B3k
ML YWINT OR 6, BT YR EMAS, H4 BMI S 4IMIEM AL B OR {1
BsTREN OR . BENBAIE AL, Rt EEH OrR #
MEMHE, BEK533.2. LRERRAFRGBEECOMHE. FARFAER
ESIRNAES, EHSEBRXBREMES, XRFT RO, HERRIERT
BEEH - MBANMCIERER. X—KRSEENARER 8 Y, 3
HE-RESEARS RIS FHRFE ERXR.

5.5 BFSLR B

B, AAARANESSH SR REAEEIENE. Bh 1. Xe5
BN EH KRR B B — t, RIRES AR 2. RESEHMRER
EARE, BdmeeHEsEL, THEDARERZ MARNBX. Xk, RE
AEFFILE 18000 Z LIS RAL, EREED (2 4. BMI 34D RER
GG A BAABILES N 18 41 (2#3*3=18), MHIDHKFEED, FKitER
RREZHRY, LHEXN FEBRESOENS. Fitfeixsd$ BMI. EH
HEBIKXRTRIARE. &5, REKKPAL RN 55SAFER

37



TOAEHINR JToutdNrs ERT I L ¥

KB, HEERRETERE, ABFFEA BB LR 5 W B R HEb .

N G

ERBHEFEAR T, LS BBE RS E X, Mg R8T
REEEFN— N ERERNE. BT EBERGST HiTEFEEAN S, Hit
Fa R AR BEAR T EE 5 BRI TRBY AR RIFE MM AT TR KB, B H
AMEHERARER, LR BMI RS IFHILHSFERNXREATS

K



(6 e R 47— T e R [B] 2L 2 2o
RO CHAT B AR BT TN ZRE o — TR E s
R/ By £ MR T i
R 1 R

100> 100> 100> S0'0> SO'0> S0'0> pussd

(66'¢-vP 1Oz (182-9T°1)88'1 Wrs-vTEST  (66T-LOTIOLT O1¢-sTDTFT (€011 DITT i

(S€°T-660)¢S'1 (69'1-98°0)1T'1 (6v'€-00'1)98°1 (L 1-L9°0)L0°1 (ZST-SLOLET (v'T-16081°1 EH

l [ I I I I &4t

f e

10'0> 100> S0°0> 01°0 SO0> S0'0> puad g

B6 €OV (69°T-TTDIRT (c8'+-81'1)6€C 0LZ-L6'0)T9'1 (€cs1TDPsT (0¥ 0¥ 1)S1°2 i ol

(ev'z-zo'1)8s'1 (69°1-98°0)17'1 b e-g60)€L T (65°1-€9°0)00°1 (TLz-18°0)6%'1 (1$°2-56°0)S°1 R

l I I 1 1 I B

(g3

10°0> 10°0> 10°0> 100> $0°0 010 pusd g

(€61 DerT (IS TEENEE'T (Z8°s-6v'1)66'T  (ISE-EE1)O1'T orvsoneor (0E-160)59°1 W

(622001181 (€9°1-98°0)81°1 (SP'€-T0' 1881 L 1-TL0T'T (zz-orowet (96'1-8L0)¥C'1 HH

1 I 1 1 1 I =2

1 i

(R1'1-90'1)Z1'1 FUT1-501)60°1 (z 190 1ET'T S1'1-£0° 1260 T G 1-101)01°1 (L1 1-80'D)oT'1 £ RE

@WUi-90 DIL (€T T-v0'1)60°T (T 1-soDET'1 (€1 1-20°1)80'1 (oT1-c0DI1'1 (81'1-€0'1)O1°I TS

QLrr-9onDIrt  (€ri-v0neo’t (€Z1-80°D)ST'T  (91'1-0°')OI'T QU T-001)80T (€1 1-00°1)90' 1

WA HE A L 4 v EYERS-iE ] [ £ T NEE i $44 374
LS I W

CEA[E] SUSI80T) S SE G o 544 O 8 4 T Ml A 5 &7 AW TINE (el (RN T'E°Es 2



BB F— TR FEMEE L ER »
B CHAT “EALSMRERT CIN S AT ¢ REE
(R i s Buk AL M T RG

N R

10°0> 100> 100> $0°0< 100> 100> puad

(Sov-vL1)S8°T  (IL'T-LT1)9%'1 ®oL-191LEE  (65T7-S60)LS ] (€56-8€°1)9L'T (9 P17 1EST -06/S60M

reornset  (SL1-88 0kl OLy-91'1)s€T  (§9°1-€9°0)20'1 (ELToL oy’ T (ZL'T-86°0)P9'1 -08/S80M

I [ l I l 08/§8>0M

€ e

100> 100> 100> S0'0< 100> 100> puaa g

OLv-Le1)88e (L9977 1)E81 (Le9-6Ss'1)ECE  (6V°T-260)ZS'1 (68°5-6v'1)96C (6997 1)T9°T -06/S6DM

18-z 18L’] (SL'1-88°00pT'1 P8r-61'DOYT (89 1-59°0)S0'1 (€8°7-6L0)6V'1 (SL°Z-10°1)99°1 -08/580M

I 1 I I I 08/58>0M

(o

100> 10°0> 100> 100> 10°0> 10°0> puad g

(ZLs-6T70)29e  (FSe-SL 6V T (8L°01-0920)6TS  (98°€-+T1I8TT (81505 1D6LT  (ZEVLI 16T -06/S60M

(86'Z-1T1)06'T  (b6'1-66'0)65'1 (90'9-1S')E0'E  (8TT98°0)01'1 Gy iLoiet (ZTT-L30)6E°1 -08/S8OM

| 1 I 1 i 08/$8>0M

CEren &

(0 1-¢01)SO1T  (SO'1-Z0°'T)E0'T (60'1-€0'1)90'T  (SO'T-10'1)€0°1 QO 1-10TW01 (90 I-10°'T)ED'T € o

(90°'1-€0°'1)50'1 (#F0'1-T0'1)E0'Y (60 1-€0°1)90'1 (SO'1-10'1)£0' 1 QO I-10 POt (90 1-10°TIPO'T (TS

Lo1-v0'1SO'T  (S0'T-£0'DPO'( (ri1-soDgo1  (Lo1-€01)$0°T Qo' 1-10° P01 (SO°1-10°1)E0'T 1 &

& i I £ Nk b §-4] I EYERS-IF RS i £ T
P15 Erx3 e

CEALE] ONSIBOT) Y 36 O e Ik 8 M0 &40 T o el L &1 7 e NI [ S 6 TE°6°S 2%



TOESNER PQUMEHLS et A L 3o

&
i

E Ik
Mukamal, KJ, Tolstrup JS, Friberg J, et al. Alcohol consumption and risk of atrial

fibrillation in men and women. Circulation, 2005;112:1736-1742.

Fuster V, Ryden LE, Asinger RW, et al. ACC/AHA/ESC Guidelines for the
Management of Patients With Atrial Fibrillation: Executive Summary. A Report of
the American College of Cardiology/American Heart Association Task Force on
Practice Guidelines and the European Society of Cardiology Committee for
Practice Guidelines and Policy Conferences (Committee to Develop Guidelines for
the Management of Patients With Atrial Fibrillation) Developed in Collaboration
With the North American Society of Pacing and Electrophysiology. Circulation.
2001,104:2118-2150

Coumel P. Neurogenic and humoral influences of the autonomic nervous system in
the determination of paroxysmal atrial fibrillation. In; Atteul P, Coumel P, Janse M1,
eds. The atrium in health and disease. Mount Kisco, NY: Future Publishing Co.
1989; 213-232,

AMNEL B RAEFEREARPER LSS BNER S & 0EEERITE
K TAEH L F8IED: B oA RART B () OB RS
#.2006,10:167-197.

Rezende FA, Rosado LE, Ribeiro Rde C et al. Body mass index and waist
circumference: association with cardiovascular risk factors. Arq Bras Cardiol,
2006;87:728-734

Sung RY, Yu CC, Choi KC et al. Waist circumference and body mass index in
Chinese children: cutoff values for predicting cardiovascular risk factors, Int J
Obes(Lond). 2007;31:550-558,

Yap S, Yang 7, Wang J, et al. Waist circumference, not body mass index, is
associated with blood pressure in a sample of young Chinese adults. J Hum
Hypertens. 2006;20:904-906

Deurenberg P, Urenberg-Yap M, Foo LF, et al. Difference in body composition
between Singpore Chinese, Beijing Chinese and Dutch children. Eur J Clin Nutr.
2003,57:405-409.

WHO Expert Consultation. Appropriate body-mass index for Asian populations
and its implications for policy and intervention strategies. Lancet
2004;363:157-163,

41



TEEEHER POuFEMLSE RARL LS RBA

11

12

13

14

16

17

18

19

20

21

22

23

DAL E R0 P E B ATER. JE1R.2005.

Wildman RP, Gu DF, Reynolds K, et al. Appropriate body mass index and waist
circumference cutoffs for categorization of overweight and central adiposity
among Chinese adults. Am J Clin Nutr. 2004; 80:1129-1136

Cooperative Meta-analysis group of China obesity task force. Predictive values of
body mass index and waist circumference to risk factors of related diseases in
Chinese adult population. Chin. J. Epidemiol. 2002;23:5-10

Feinberg WM, Blackshear JL, Laupacis A, et al. Prevalence, age distribution, and
gender of patients with atrial fibrillation: analysis and implications, Arch Intern
Med. 1995;155:469-473

Furberg CD, Psaty BM, Manolio TA, et al. Prevalence of atrial fibrillation in
elderly subjects(the Cardiovascular health study). Am J Cardiol. 1994;74:236-241
Wolf PA, Abbott RD, Kannel! WB. Atrial fibriltation as an independent risk factor
for stroke: the Framingham Study. Stroke. 1991;22:983-988

Krahn AD, Manfreda J, Tate RB, et al. The natural history of atrial fibrillation:
incidence, risk factors, and prognosis in the Manitoba Foliow-Up Study. Am J Med.
1995;98:476-484

Vidaillet H, Granada JF, Chyou P, et al. A population-based study of mortality
among patients with atrial fibrillation or futter. Am J Med 2002; 113:365-370
Kannel WB, Wolf PA, Benjamin EJ, et al. Prevalence, incidence, prognosis, and
predisposing conditions for atrial fibrillation: population-based estimates. Am J
Cardiol 1998; 82:2N-9N

Wang TJ, Massaro JM, Levy D, et al. A risk score for predicting stroke or death in
individuals with new-onset atria! fibrillation in the community: the Framingham
Heart study. JAMA. 2003; 250:1049-1056

Jeong JH. Prevalence of and risk factors for atrial fibrillation in Korean adults
older than 40 years. J Korean Med SCI: 2005;20:26-30

TN RO, AR SE. B A ISR SR L BRI KR, PER
AT HE,2006;,27:930-933

Allessie MA, Boyden PA, Camm AJ et al. Pathophysiology and prevention of atrial
fibrillation. Circulation, 2001; 103:769-777;

Gerdts E, Oikarine L, Palmieri V, et al. Correlates of left atrial size in hypertensive
patients with left ventricular hypertrophy: the Losartan Intervention For Endpoint

42



TARENER FQLbEMLS bt A L E 3 1A

25

26

27

28

29

30

3

32

3

35

Reduction in Hypertension(LIFE) Study. Hypertension. 2002; 39:739-743.
Iacobellis G, Ribaudo MC, Leto G, et al. Influence of excess fat on cardiac
morphology and function : study in uncomplicated obesity. Obes Res, 2002;
10:767-773.

Pritchett AM, Jacobsen SJ, Mahoney DW, et al. Left atrial volume as an index of
ieft atrial size: a population-based study. J Am Coll Cardiol. 2003; 41:1036-1043
Wijffels MC, Kirchhof CJ, Dorland R, et al. Electrical remodeling due to atrial
fibrillation in chronically instrumented conscious goats: role of neurobumoral
changes, ischemia, atrial stretch, and high rate of electrical activation. Circulation.
1997; 96:3710-3720.

Carroll JF, Tyagi SC. Extracellular matrix remodeling in the heart of the
homocysteinemic obese rabbit. Am J Hypertens. 2005; 18:692-698

Messerli FH, Ventura HO, Reisin E, et al. borderline hypertension and obesity: two
prehypertensive states with elevated cardiac output. Circulation. 1982; 66: 55-60.
De Simone G Devereux RB, Daniels SR, et al. Stroke volume and cardiac output
in normotensive children and aduits: assessment of relations with body size and
impact of overweight. Circulation. 1997; 95: 1837-1843.

Alpert MS. Obesity cardiomyopathy: pathophysiology and evolution of the clinical
syndrome. Am J Med Sct. 2001; 321:225-236

Wijffels MC, Kirchhof CJ, Dorland R, et al. Atrial fibrillation begets atrial
fibrillation. A study in awake chronically instrumented goats. Circulation,
1995;92:1954-1968

Pappone C, Santinelli V, Manguso F, et al. Pulmonary vein denervation enhances
long-term benefit after circumferential ablation for paroxysmal atrial fibrillation.
Circulation. 2004;109:327-334

Aronson D, Bartha P, Zinder O, et al. Obesity is the major determinant of elevated
C-reactive protein in subjects with the metabolic syndrome. Int J Obesity.
2004;28:674-679

Emma BM, Mary C, Elaine M, et al. Serum levels of C-reactive Protein are
associated with obesity, weight gain, and hormone replacement therapy in healthy
postmenopausal women. Am J Epidemiol. 2001;153(11):1094-1101

Bruins P, Velthuis H, Yazdanbakhsh AP, et al. Activation of the complement system
during and after cardiopulmonary bypass surgery: postsurgery activation involves

C-reactive Protein and is associated with postoperative arrhythmia. Circulation.

43



TQESNEN FOLwEMLS HERE L 4 kil

36

37

38

39

41

42

43

45

47

48

49

50

1997;96:3542-3549

Lo B, Fijinheer R, Nierich AP, et al. C-reactive protein is a risk indicator for atrial
fibrillation after myocardial revascularization. Ann Thorac Surg.
2005;79:1530-1535

Chung MK, Martin DO, Sprecher D, et al. C-reactive Protein elevation in patients
with atrial archythmias: inflammatory mechanisms and persistence of atrial
fibrillation. Circulation. 2001;104:2886-2891

Wang TJ, Parise H, Levy D, et al. Obesity and the risk of new-onset atrial
fibrillation. JAMA, 2004;292:2471-2477

Frost L, Hune JL, Vestergaard P, et al. Overweight and obesity as risk factors for
atrial fibrillation or flutter: The Danish Diet, Cancer, and Health Study. Am J Med,
2005; 118: 489-495

Schotten U, Neuberger HR, Allessie MA. The role of atrial dilatation in the
domestication of atrial fibrillation. Prog Biophys Mol Biol. 2003; 82: 151-162.
Levy D, Labib SB, Anderson KM, et al. Determinants of sensitivity and specificity
of electrocardiographic criteria for left ventricular hypertrophy. Circulation.
1990;81:815-820.

Annoura M, Ogawa M, Kumagai K et al. Cholesterol paradox in patients with
paroxysmal atrial fibrillation. Cardiology. 1999;92:21-27.

Rubin EM, Krauss RM, Spangler EA, et al. Inhibition of early atherogenesis in
transgenic mice by human apoliporotein Al. Nature. 1991;353:265-267

Johnson WJ, Mahlberg FH, Rothblat GH et al. Cholesterol transport between cells
and high-density lipoproteins. Biochim Biophys Acta 1991;1085:273-298.

Psaty BM, Manolio TA, Kuller LH, et al. Incidence of and risk factors for atrial
fibrillation in older adults. Circulation, 1996: 2455-2461.

Mathew JP, Fontes ML, Tudor IC, et al. A multicenter Risk index for atrial
fibrillation after cardiac surgery. JAMA. 2004; 291:1720-1729.

Benjamin EJ, Levy D, Vaziri SM, et al. independent risk factors for atrial
fibrillation in a population-based cohort. JAMA 1994, 271:840-844

Auer J, Scheibner P, Mische T, et al. Subclinical hyperthyroidism as a risk factor
for atrial fibrillation. Am Heart J 2001, 142:838-842

Zacharias A, Schwann TA, Riordan CJ, et al. Obesity and risk of new-onset atrial
fibrillation after cardiac surgery. Circulation. 2005;112:3247-3255.

Zhu SK, Heshka S, Wang ZM, et al. Combination of BMI and waist circumference

4



TRUESHEN JONFEMLE ALY L RAX

for identifying cardiovascular risk factors in whites. Obes Res. 2004;12:633-645.

5! Janssen 1, Katzmarzyk PT, Srinivasan SR, et al. Combined influence of body mass
index and waist circumference on coronary artery disease risk factors among
children and adolescents. Pediatrics. 2005;115:1623-1630.

52 Zhao LC, Wu YF, Li Y, et al. Relation of body mass index and waist circumference
with clustering of other risk factors for cardiovascular disease. Chin J Prev Med.
2003;37:346-350

* Wu YF. Overweight and obesity in China. BMJ. 2006;333:362-363.

% Stevens J, Cai JW, Pamuk E, et al. The effect of age on the association between
body-mass index and mortality, N Engl J Med. 1998;338:1-7

45



TOESNKENR <SFQBMEHLSE EEX LAY T re

B SOmGRR

BE S LRI R R

B B BUEIE RN PRGOS RER R, 2T, B
RO BEHEL. CHETFNERIRETARORBS &K, LEFIL
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EREAEREA

BB REEA—, EHSNTEBHENI BN, FERAZ
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HMOMERFZOBRRETHEA (WGA-ESC) Mt BMAM AR Z S

(NASPE) BK-&RRH M OREE MRERT RN E, Wi LdHEER
A APREE (initial event) . BERYESH (paroxysmal AF) . ¥ra:tt 58
(persistent AF) RAAYES (permanent AF) 2. bR 5T E SR,
R R R E W% BT 22K

—. BESR

L1 SRR M EE

BESELERME, HEERAR, SELREE. SHO0NR. SMEFER.
i, SfOER. EkRE. JMNMEER (B EEmRRInER.
B HCRBRIBE TUHE, 16T BRI CLHRR A . SRR O FERLO Bish R
FARRE WK RIE
1.2 A0 L FRAR 1 55 B8

Ky 10% BB AT 88RO R, SRR IR . 0w, Sk
WAHRFELZNE (Left Ventricular Hypertrophy, LVH) K. JEER Ry k&
DR . EEHEAT LR TRHEROURE. REBRE., RN, SR omK.
RS, BREALET RSO IS,
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MENZTBHEKAENTF R, Covmel HIH MR EMESHFFNTBMEME
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L4 REHRERR SR

FEFERBED, 2130%0MEETRBEOERN, HBHBEHEEMER.
FORMRThEE FLBE RIS S 40 LA %, BOAPL B (lone AF) iR 15
(idiopathic AF).

= BERRE R R AENLS

FEMHAKAEHNERREAR T EFLNERR, KIE. HEBERRE
iR R MRS T, TR S LR SR ERBEHREETHBER. Bk
HRBL HFETFHRERE—X -2 REBHEX AR DERNE—FES
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KTHERNHRERERNB T ERT =B, SHRETSRHNELY
. ~AEZEMAMERE (rigger), MARERELTHERN, SETEMN
B BHERE. LEEE. OFEERROTE. BEFRAALLEENS
Y B AEREERKENERER (substrate) 05 BH KA BEBHRTE
P BUR e MRS B R AF , UL B BN BB AR AR Lo B 1 TR R AE Y L
RO B I B SRR AR P2

FE LR BR B A BEIE R R ITER, dFONSH 5IRR
B, DU AENEE, DRI FEER LR, SEOERIRAHFLITR
mah, HMSIRER D, MERARURARNRR, “RERaea@ates”
"R “ R TFEITE” BiRRY T HE. EKOHRRIEET OB RN
AWTRBREEEENE 5 5 BB K B B A5 KR E R I8 o 1 RS
B K B0 )0 5 FULTT A RO 24 1 E B B B #E0 RKAE 55 B8 (1 F B S R B K
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Bo dth, MR IKCUIREET 45T 24 ROHESISC R AE13 B K B AR R B A B T AR
AR . A, WSk S0EE A (ENETBRT#AKATEE) MO UL 445 R
HRENAE -, BOFAS AR FRABERIMAL, MEK 5T
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AMBWABIFE NN FEREZHIBIHRERNER. EEZRIEP,
BEfakREAE (trigger) RHERFER (substrate) DA D, FHAEDNTF
ERRENEERLTMRFEFRRORE: RZ, FREEEMLERENT
BB EERAEREAEREFE. BEEROER, FEERAL
BHBREX. LENTEMASIRCHENMIES—ERE mREsn, ROESR
BHERFEROHENPRYEE . ARG PRL. XA
%, WAEE AR R AR, B0 B EIREFIERT, AR RO
BEREESRAR “HR”. “BE” BHUWTHHA:

FER R, FRETIHEEE RGOSR — N . &R
REROEIEFEEMER . RERZTREMNOULE RFHEESEREE,
BT RBHITETGIEER: CHNAMBIKAE—E: ANHAB
RESBAINEONEARNE LIKRELER, NTTHEBEITEERMEESRMEF.

AR B R NATRE: MAEF B RBACHRE T /0B ILA BE = £ KM IrE 1
WE, BRESE, mEOMITERIRS . OB KK LR XA aE R RS
A (8 MERRGEE TR SE B RGEE, BENOE N TR E,
M EEEHESFRAER. hknBERRENEFEXBEER, BKEE

UpF<8em), LEHIREBK, MEBEHRLE. BERERFDHRT OB AR
METFHBR, Allessie X R B AL B SR AR I 45 RAESE T FrINTIE
frtk, FRUFTERNEE 4~6 NMTEAWUERHS; MR, WREHTFE
NS BN B R %t U IRV J1w; o
=\ ER5ES

B, RHSFEERXR, EEXLZEIAHTGREETI REH, HH¥
Rk e ttANg?

1.1 PR R B B B TR

EREAAKBIEHALEREARDGEFEEW: 1. LETK: EH
aUIBFE ORI, FBUOR WG, 3SR EFIER. 28T

48



TOEANIR Lo MEMLS AxRE L SRS

ERFETHAIEY BMI REFMRKMEEREHEE ) W0 lacobellis FHR T 75
ZRFESENEY, UEHE. fERNEHERE, 5 60 ZERILRNEYE
B EAMLL, FEREMK 0.35cm, P<0.05%, Prithchett %78 8 B JRAHET I 2042
AMBSEREFRALEARREERESHERBRBRERBENK, &
HEFHHRRRE B YK SOEEREANSHORTREAX, E—eBEE
ERuCOERFREEAIN D, EREEEEEERE, SR FBMKHFE
EERNA®, ZEEKSSIRMNEKERE 0 RL B RS, o4 i
fidsh, FAMBEABERMETEEMNMRRE. 2. LNEH: LERK, LR
FEREO N R HY, T IO B A& i Rt DB B it BB ER 2,
Caroll FZEMEBRXABNEHERRH, EHETEL ] TGF-p, &, &
OEREL K, FIROVAREREREESRE, AT SBUEFHAE—H,
BT RME MBS P, ABRRARERESCEROENERETX, RE&EN
N A TE R B AT IR R T 88 5 IR REMA A i 35 2 50 RIS AR R
AB NV AR B ACRERG S E L RAT (RN, 2 PERE T TR O FE b L B
EER Y, SOREWREERES OCEBEER, FrigoREERRE BB
i B R VS S RS T SR O BT AR R (ERP) #EATH 458 B
BIG. MEENH TR, HRERAELE. R5RENESFETIHERX, R
LEEENESSERIETREAARR MRS, T2 FEREFN B
MR, OFEERRE RS SR T g REFRRE, BB
“REHGHER (atrial fibrillation begets atrial fibrillation)” %,

1.2 R n e WA R I R

FEREAT SRS B E, A XA RREZ R ERE, CIRRRE
EMENEEE, PRERTUEROERE, HABBKMEERMEER. KT,
BEMERAEFFHH P HRERAFZEN. RCHBHONEYNERESFE
REMERFETTRR. B BHESZ RSB 45505 B RN BhEE
5 T 45, FSEBRASUETRIALKRBMNS). Pappone FRIMAEITIRM#
Bk &AM I R R 6T SE IR E M S 14 (vagal denervation) W2 EH b A%,
EXF 297 ZRERHEEBUEE 12 MARBPRABKNEEERLERN 101%, H
PRPEEBEREHAU AN BERRER 15%, R ch L 0X s FEH
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BERENLH 1%. HHXEEEX AXEALRRFFSRRHAXERE2
THBYRHRNRESER.

1.3 [BRARXR5I R FER R R

RIESHEWM. C MNEAENTAMED M/ E-6 (interleukin-6, IL-6)
TR —Fati &S, CRP. IL-6 RANKIRIEIIEY, M CRP.
IL-6 MA@ bR EE RN B —FRAERE . AT AR B ERCHH AN CRP
AFHERTHREERA Y, EikthE g A RBREE LR —FEHNRE
RA&. Bruins FAEE, LEFANBEERGHERENFEREEE, 2lfF
MHAMBAIRIR IL-6 EARESLRITFEAA R, RIE 6 PEIAFIF®, T CRP AR
s RKikEE, FME-CRP HAWEARR 2-3 REFE, XE5REEEOBEK
ERWEE—, Bk Bruins S5 BHE REAAX 2, #TH Lo, Chung
R H WHSER T RESBBIXE 24 RMARRES BZHZ MRS LR
W, BTFHRRERD, BARRDEHEER.

REBHMABHRENERERRNFEECARTEHET, HECEFHXEE
MEHE R, IER—A ARG MPERIRR, JUIER OB R
— 5B REFEEEVINBKR.

U, HATRFHFAIR

H TR A BERAT R TR SR T RS B XBR . 5% Wang 3
B 4E7E Framingham ABFP T8 HiRXEE, #EXT 5282 ARIBAFIHI A 13.7 4EH)
BRI, BEAERYCEIY I — At R RN 4%: SEHEHE
FALL BYLAERE % Rt (Hazard Ratios, HRs) % 1.52, &tk 1.46, P&/
F0.05. ZIABEFERER, EHSEEINEENRBREKR, RALEEATH
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FEZ1%EFEST, James Coromilas H¥BERRIFRIAN, XFT H ek LR
BB RAEY Wang SHBMB A +4EE N R, B —SEERFIRE
A, RTUBEEN, ZETRH 25 44H Renfrew-Paisley B 5T, FI MM HE, &
REFVEEERF ST (The Danish Diet, Cancer, and Health Study) #3875 BMI 55 8%
BRBEIEMX, FEFRERIERIEHNEHRER BHEEERRERS 235
f&, LYERKAERE 1.99 5 7. EREEFER AGTE b5 IR 5 B2 R
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M. RE BMI 52 BHRELR X, JEH BMI 5IEH-E % B IFH
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REHERThRARR BE . X R BN EFEASBISZE L R0 ER, e ERY
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B ERIG I A E AR, BRTRAF I RME R — kPG . PR A N A B A RR
YriCRES B BKR R EB T — B HERiT .

BRSNS TAERE S SN UK B 5 5 BN AT, R A BN 3%
BHDZ NP, 5HEFABAL, EMARSHE D £ BMI &, RN
BRNE, FOHERERELT BMI BIGHART. SHREREETHA
HHERSOnERKROXRENEY, BEATFEERS 0OERBHXER
4143

HEREEBMNRITRFHACATELNR, AARSAERYTE 14
AERANBEBRRENALE R TEILEREN 0.77%, RN 0.61%Y.
&R bR, FEBITEDH 400 730 F U LNESRE. RiTiX- %K
BRIGME T+ EFHOIR, B Lk 58S £ H R OB LT REERE
REBEE. ME5LANDERERAOEERNERABTIREHASFR. 2002 F
PEEFSBERAAEEFTREBRBEERN 17.6%. BRER 56%, HE
LK 23.2%. % U EABERRAEERFFERNZES 5N 24.3%H 8.9%07
ZAAFERESNERAR. BUAHREAGTEENENRELEIL 281ZA,
HAEE 215, IBRE 6844 HA Y,

BR] 7 2 R R A B 5 R RO 5, 0 — 25 1 A L FRE 0 5 W7 T i A P 1
SrAaE TR E S HE RS B T AR B i TR ARAE .

51



TRESHEN YQuiENLE L ET IR LY S

&
!

10

11

12

13

MR-
TR, PRE. MERRXT S Eishir Z MaEARAR. LBk ENE.
2003;7:197.

Levy 8, Camm AJ, Saksena S, et al. Intemational consensus on nomenclature and classification
of atrial fibrillation: a collaborative project of the Working Group on Arrhythmias and the
Working Group of Cardiac Pacing of European Society of Cardiology and the North American
Society of Pacing and Electrophysiology. J Cardiovasc Electrophysiol. 2003; 14: 443-445.
Gallagher MM, Camm AJ. Classification of atrial fibrillation. Am J Cardiol.
1998;82:18N-28N

Mukamal, KJ, Tolstrup JS, Friberg J, et al. Alcohol consumption and risk of atrial
fibrillation in men and women. Circulation, 2005;112:1736-1742.

ACC/AHA/ESC work force group. ACC/AHA/ESC 2006 guidelines for the
management of patients with atrial fibrillation. A report of the American College of
Cardiology/ American Heart Association task force on practice guidelines and the
European Society of Cardiology Committee for practice guidelines(Writing
committee to revise the 2001 guidelines for the management of patients with atrial
fibrillation), Circulation. 2006;114:¢257-e354.

Coumel P. Neurogenic and humoral influences of the autonomic nervous system in
the determination of paroxysmal atrial fibrillation. In: Atteul P, Coumel P, Janse MJ,
eds. The atrium in health and disease. Mount Kisco, NY: Future Publishing Co.
1989; 213-232,

Chung MK, Martin DO, Sprecher D, et al. C-reactive protein elvation in patients
with atrial arthythmias. Circulation 2001; 104:2886-2891.

Aviles RJ, Martin DO, Apperson-Hansen C, ¢t al. Inflammation as a risk factor for
atrial fibrillation. Circulation. 2003; 108:3006-3010.

Healey JS, Connolly SJ. Atrial fibrillation: hepertension as causative agent, risk
factor for complications and potential therapeutic target. Am J Cardiol 2003,
91:9-14.

Engeli S, Sharma AM. The reni-angiotensin system and natriuretic peptides in
obesity-associated hypertension. J Mol Med. 2001; 79:21-29.

Nattel S. New ideas about atrial fibrillation 50 years on. Nature.2002;415:219-226
Moe GK, Abildskov JA. Atrial fibrillation as a self-sustaining arrhythmia
independent of focal discharge. Am Heart J. 1959; 58:59-70.

Cox JL, Canavan TE, Schuessler RB, et al. The surgical treatment of atrial

52



TaEsHEN JTeuPEHLSE AEMY & RBX

16

18

19

20

21

22

23

fibrillation. II. Itraoperative electrophysiological mapping and description of the
electrophysiologic basis of atrial flutter and atrial fibrillation. J Thorac Cardiovasc
Surg. 1991; 101:406-426

Scherf D, Schaffer Al, Blumfeld S. Mechanism of flutter and fibrillation. Arch
Intern Med. 1953; 91:241-251.

Chen YJ, Chen SA, Chen YC, et al. Effects of atrial pacing on arrhythmogenic
activity of single cardiomyocytes from pulmonary veins: implication in initiation
of atrial fibrillation. Circulation. 2001;104:2849-2854

Wu TJ, Ong 11, Chang CM, et al. Pulmonary veins and ligament of Marshall as
sources of rapid activations in a canine model of sustained atrial fibrillation o.
Circulation. 2001.103:1157-1163

Haissaguerre M, Sanders P, Hocini M, et al. Pulmonary veins in the substrate for
atrial fibrillation: the “venous wave” hypothesis. J Am Coll Cardiol.
2004;43:2290-2292

Allessie MA, Boyden PA, Camm AJ et al. Pathophysiology and prevention of atrial
fibrillation. Circulation, 2001; 103:769-777

Gerdts E, Oikarine L, Palmieri V, et al. Correlates of left atrial size in hypertensive
patients with left ventricular hypertrophy: the Losartan Intervention For Endpoint
Reduction in Hypertension(LIFE) Study. Hypertension. 2002; 39:739-743.
[acobellis G, Ribaudo MC, Leto G, et al. Influence of excess fat on cardiac
morphotogy and function : study in uncomplicated obesity. Obes Res, 2002;
10:767-773.

Pritchett AM, Jacobsen SJ, Mahoney DW, et al. Left atrial volume as an index of
left atrial size: a population-based study. J Am Coll Cardiol. 2003; 41:1036-1043
Wijffels MC, Kirchhof CJ, Dorland R, et al. Electrical remodeling due to atrial
fibrillation in chronically instrumented conscious goats: role of neurohumoral
changes, ischemia, atrial stretch, and high rate of electrical activation. Circulation.
1997; 96:3710-3720,

Carroll JF, Tyagi SC. Extracellular matrix remodeling ip the heart of the
homocysteinemic obese rabbit. Am J Hypertens. 2005; 18:692-698

Messerli FH, Ventura HO, Reisin E, et al. borderline hypertension and obesity: two
prehypertensive states with elevated cardiac output. Circulation. 1982; 66: 55-60
De Simone G, Devereux RB, Daniels SR, et al. Stroke volume and cardiac output

in normotensive children and adults: assessment of relations with body size and

53



TOELEAENR TOuPEMLE EE LI XYL L¥ 3

26

27

28

29

30

31

32

33

34

35

36

kY

impact of overweight. Circulation. 1997; 95: 1837-1843

Alpert MS. Obesity cardiomyopathy: pathophysiclogy and evolution of the clinical
syndrome. Am J Med Sci. 2001; 321:225-236

Gerdts E, Oikarinen L, Palmieri V, et al. Correlates of left atrial size in
hypertensive patients with left ventricular hypertrophy. Hypertension. 2002; 39:
739-743

Wijffels MC, Kirchhof CJ, Dorland R, et al, Atriaf fibrillation begets atrial
fibrillation. A study in awake chronically instrumented goats. Circulation.
1995;92:1954-1968

Pappone C, Santinelli V, Manguso F, et al. Pulmonary vein denervation enhances
long-term benefit after circumferential ablation for paroxysmal atrial fibrillation.
Circulation. 2004;109:327-334

Aronson D, Bartha P, Zinder O, et al. Obesity is the major determinant of elevated
C-reactive protein in subjects with the metabolic syndrome. Int J Obesity.
2004;28:674-679

Emma BM, Mary C, Elaine M, et al. Serum levels of C-reactive Protein are
associated with obesity, weight gain, and hormone replacement therapy in healthy
postmenopausal women. Am J Epidemiol. 2001;153(11):1094-1101

Bruins P, Velthuis H, Yazdanbakhsh AP, et al. Activation of the complement system
during and after cardiopulmonary bypass surgery: postsurgery activation involves
C-reactive Protein and is associated with postoperative arrhythmia. Circulation.
1997;96:3542-3549

Lo B, Fijinheer R, Nierich AP, et al. C-reactive protein is a risk indicator for atrial
fibrillation after myocardial revascularization. Ann Thorac Surg.
2005;79:1530-1535

Chung MK, Martin DO, Sprecher D, et al. C-reactive Protein elevation in patients
with atrial arthythmias: inflammatory mechanisms and persistence of atrial
fibrillation. Circulation. 2001;104:2886-2891

Wang TJ, Parise H, D’agostino RB, et al. Obesity and the risk of new-onset atrial
fibrillation. JAMA. 2004; 292: 2471-2477

James Coromilas. Obesity and atrial fibrillation. JAMA. 2004; 292: 2519-2520
Frost L, Hune LJ, Vestergaard P, et al. Overweght and obesity as risk factors for
atrial fibrillation or flutter: the Danish diet , cancer, and health study. Am j Med.
2005; 118: 489-495



TRESHER FQNPdENEE LET IR T Y

38 Murphy NF, MacIntyre K, Stewart S, et al. Eong-term cardiovascular
consequences of obesity: 20-year follow-up of more than 15000 middle-aged men
and women(the Renfrew-Paisley study). Eur Heart J. 2006; 27: 96-106.

% Rezende FA, Rosado LE, Ribeiro Rde C et al. Body mass index and waist
circumference: association with cardiovascular risk factors. Arq Bras Cardiol.
2006;87:728-734

“ Sung RY, Yu CC, Choi KC et al. Waist circumference and body mass index in
Chinese children: cutoff values for predicting cardiovascular risk factors. Int J
Obes(Lond). 2007;31:550-558,

4l Yap S, Yang Z, Wang J, et al. Waist circumference, not body mass index, is

associated with blood pressure in a sample of young Chinese adults. J Hum
Hypertens. 2006;20:904-906

Deurenberg P, Urenberg-Yap M, Foo LF, et al. Difference in body composition
between Singpore Chinese, Beijing Chinese and Dutch children. Eur J Clin Nutr.
2003;57:405-409.

42

“> WHO Expert Consultation. Appropriate body-mass index for Asian populations

and its implications for policy and intervention strategies. Lancet

2004;363:157-163.
“ HER, WA, B 5 PEOBESIREMTRERR. PRy

. 2004; 43:491-494

¥ REE, DaE, Bk, % ERRODENEMFRTIR. PERAHE
%7 2005; 39: 316320

55



L LTXALI LT TYS FY EC L AL 1 Y]

EA Ik
B L]

BB R, FIE=FURMARY 2, Bt ARR R KT R
EFERENRAEZHAFZLZMM AR M. EhERRNIRULRBEE LS
!

X =R ST SE R R LB, RN VE®R, FHE
AN RENITE) T BIFRI T RGBS . AHERRBFEZMXT R
BR. BERAK. TR, FRARGHEG FRIBHEER.

BT R EMERET TN MAR SUE 48 TR TR S0, b
RAFF LT T TR HERE.

EEREREM . B R EMERIS R E AP AR AT Hie 01 5.

BSELEM. RGN AR FEER, RS TRERER.

R RRIT S, BRI AR BB A 3 e IR BB R B ..

B TR, EREMAERELHE, EBPAFHEREY.

2 M. AR E ARG ZIHE TIPS FHHL.

BRI R A PR E R EAEZ DS TRBBVAE BB EFZ P RIE
-

B EREEM AR ERIREE. FREFIASBPEFHITE, BHERIMT
ERAXHRASRRIMTERL.

HOBWRE LS HEN 2 EFRER R EERNEI A TIOG
RRRHED) . Bl EREBMAN T EHPMERKENESMER. #Hi%.

BRIGEEDNEHBRLE, RO CMEKBETURTHRIHEMEMIER
RABMITAERI 0, 0GB 00 U B A8 4% ) (07 Bh SR & B AN AT
RINBRMSSITEAT 4 HOd— i

56



TREEMENR FELPEMNLE AEHE ¢ # R

FHI
. ]
' AN 45 B 5
F B Az R e W
HAFEH: 19803 BOAmIR: DI R

HLFHEf: tonyzhangxing@gmail.com

......

08/2004 F 4 G TS RAT IR 7

Fp [ A EE R
09/1999-07/2004 TR EE 2 X1
b AkEAIL TSR

ARErE:  EWSIE. SRR AR RTTRSE. SRR IR
JLRME, B, BREAEY. DEFLVEHEY, DRSS
BFSTAEN BL: WEARFEATR S . DM bR AR . SR IRETR SRR SF

2004-2006 S H5HFE “+H7 A EE——AEIRIEME W TR, A TR
06/2006 HEEX TR ORIUMXFRE ¢ RNEBHMEHFTFR RS
032006 ZMEEFE _IREFHERBEIEE A R L E.

g

2001-2002 AT K2R 22T

. ES
« 2002-2004 AT A GT N 2F R 23R B2 2 A 58 S 50 Frid
. 2004 A AL BERL K 22 R AN B A 3256 gl

. 2002 iE bR RZEZEBMEFTLERR
. 2002 1F MRFESAE SRS

o IRDG BT IRARIGE, S BEER PR OIS Bl 0R AL by B M L B R KSR R
AR ERAT IR 22 FR5,2006,11: 930-933
+ Association of Obesity and Atrial Fibrillation among Chinese, #E&%%

57



	封面
	论文说明：缩略语简表
	第一部分摘要
	中文摘要
	英文摘要

	第二部分论文正文 中国中老年人群中肥胖与房颤关系的研究
	一、研究背景
	二、研究目的
	三、研究方法
	3.1母课题介绍
	3.2本次研究对象
	3.3统计方法

	四、研究结果
	4.1人群基本情况
	4.2肥胖与房颤的关系
	4.3肥胖与非瓣膜性房颤的关系

	五、讨论
	5.1房颤的分布规律
	5.2肥胖引起房颤病因假说
	5.3 BMI与WC对房颤发生的联合作用
	5.4影响房颤的相关因素
	5.5研究局限性

	六、结论
	附表
	参考文献

	第三部分文献综述 房颤肥胖的关系
	一、房颤分类
	1.1急性原因引起的房颤
	1.2伴心血管疾病的房颤
	1.3自主神经张力异常引起的房颤
	1.4不伴相关疾病的房颤

	二、房颤的病因及发生机制
	三、肥胖与房颤
	1.1肥胖促成房颤基质形成
	1.2肥胖增加房颤触发因素
	1.3肥胖相关的引发房颤的因素

	四、流行病学研究现状
	参考文献

	第四部分致谢
	第五部分个人简历

