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[ Abstract ] Objective To explore the association of different obesity measurement
indexes on serum C-reactive protein (CRP) in Chinese adult women. Methods The data were
obtained from baseline and follow-up surveys of the urban Breast Cancer Screening Program in
Shuangliu District, Chengdu. A total of 441 adult women were included in the study. A questionnaire
survey, physical examination, and laboratory testing were conducted on the subjects. Multivariate
logistic regression model, two-level mixed effects logistic regression model, and restricted cubic
spline method were used to investigate the linear and nonlinear correlation between different
obesity measurement indexes and serum CRP in adult women. Results For every 1 unit increase in
BMI, waist circumference (WC), and adiposity, the risk of elevated serum CRP or exacerbation of
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chronic low-grade inflammation in adult women increased by 16.5%, 5.0%, and 11.1% (P<0.05),
respectively. Both BMI and adiposity were nonlinear correlated with serum CRP. Using BMI=24.0 kg/m’
as the reference point, serum CRP level increased with the increase of BMI when BMI >24.0 kg/m®
Using adiposity=30% as the reference point, serum CRP level increased with the increase of
adiposity when adiposity >30%. Conclusions Overall, obesity reflected by BMI had the strongest
association with serum CRP in adult women, followed by body fat content reflected by adiposity, and
central obesity reflected by WC had the weakest association with CRP. Adult women with BMI >
24.0 kg/m”’ or adiposity >30% are at high risk for obesity-related inflammatory manifestations.

[ Key words ] Obesity; C-reactive protein; Body massindex; Adiposity

Fund programs: National Key Research and Development Program of China
(2020YFC2006505); National Natural Science Foundation of China (81874282); Research Program
of Health Commission of Sichuan Province (20P]J093); Science and Technology Key Research and

Development Program of Sichuan Province (2022YFS0055)

HERE R th Z R RAEH T35 S = A —Ff 2 5
PE ARG R SRR AR, A o 3 T S B0h F AR i
Y A TR TS C RN AR I (CRP) & —FhaE
RS I SRAEAR S, v BRI L B A . B
¥R W, CRP AJ s W8 MEAIR B AR IR S, HA Rl
SR T EE UL . PRI CRP KT
15 B 0 2k FUARAE L BRUAE O I 5 R MS 45
B 2 AR AU

REAEAF 5T & BE, L34 CRP 5 BMI, JE 8 b it
] 452 e 00 k8 s A7 7 L ) 2P A 5 X o S
FE AT e B n 2 3 e T A R AR
WAE L P B JFE 25 1037 CRP TH s B9 XU SR,
S8 Bk DU HE R 5 LT CRP 22 [ JE R M S B A 4k
X, H 22 500 5 A0 5 T R T 1 5000 O e
RAEIRNE R 5 L7 CRP 22 8] JEBR B9 8F 55t i A7 A
JEY L R AR ST A AR SR IE RS bR BMIL R
LRI R A At A S B P B I 5 S A A Bl
TAEAR LT RTBE ML A A R IR B 48 A 5
H ] AT L PRI CRP A2 PE AR LR M SCHK , LAY
P A AR e BT CRP 7K % i 12 PRI B
GIE RS Y M, T 7T FOURH O 1L A5 9 9 A L P L A
FREAN R NS R KA .

WHREHE

1. AFFEXRT G : 2 F U148 B i L3 DX B 7L
PR O A T H o % H T 2019 4F 5 H 58 s AL Lk i
x|, I 58 B 444 24 B 5T 6 G 00 A5 20 AE R Il A SR
91T 2021 4 6 A 5 i T AR MR R 2 . HERR L
LRI AL T 2 RAE RS (G 2R kI B
Jit 98 11 1L %5 CRP>10 mg/L) F1 R IfiL I PR 22 () 2 1

BANAFFE SRR Lo 441 45

(1) )5 T8 2 2 SR TG0 — 4 T %) A 7 27 8 A
A, WA B 235G A% IS, W58 R4 7 18 XF
] [P 2, R N A A — N 2RI (AR
SCARAR RS ) AR TR 2T BT CWRR B0 ARV R B 45 )
A&AE S FUIR BB s RS i A9 s 45

(2) fAHE K A < SR R bR o D7 320 o B vy IR
FEE TR R BB RIAA B %, JF 315 BMI= 1A R (kg) /B &
(m)?, I8 L =ME ] (em) B ] (em) o

(3) SEHG ZE A« VB 71 245 i 8~12 h, R &
VY 2R B B I A WA AN A K I 5 ml, 30 min
N T 10 000Xg 250> 15 min, BU FI# R AE-80 'C %
HRARAF o SR A ELISA Kl ifn 7% CRPYREE R4 A
SIS T IR B AG N , U8 ) 77 A% ST S 5 A 2%
AR08 B 1 A TR A

3. AR OIS (E AR AR v A e ) A
TAE#H b, BMI (kg/m?) <18.5 M g8 , 18.5~ K IE
B ,24.0~F T, >28.0 A EHE B TABESE
98 F RIE JhE 2 B4 85 /0 BOE S BMI<24.0 7 TE
BMI>24.0 2 i 5 5 % M I [ >80 cm B I & Lt >
0.85 Kt HENE B . AR %=30% A A A5 it 3 .
M4 5 [0 I D 23 B, 5 SCIMLTE CRP<1.0 mg/L
AR AL CRP 7K -, 1L CRP>1.0 mg/L A 1= Il 7
CRP /K-,

4. Gt Hr R R 421 E b f T Ge it 2
O3HT, HErR R R L vas s, HHEORORE LUURORT
PR o SR FHZ T K logistic [ IR ARG 7K
L MEIR A ROV KOV 1 TR A AR, KF 2 i
FEXTGR) 43 AN R JHE 0 24 -5 109 CRP 44
IR, FHARLA BRI 7 FE AL, L 24.0 kg/m®
BMI 2% 15,80 em M IE I 2% 45, 0.85 G
LS 50, 30% NRIE RIS % A, sl iR R &



FPAERA TR A & 2023 4E8 H 45 44 %5 8 ] Chin J Epidemiol, August 2023, Vol. 44, No. 8 - 1253 -

REJEHE AR LTS CRP /K- AR M B, 2 il R 4
R Pl o RUAS: 56 , 6 56 7K 7 0=0.05 .

# R

1. FEAERAE  JELR AR LT CRP ZKSF-4H 268 4
AR (48.61+6.49) % 5 = ML CRP /K4 173 44, 4F
1% (50.75+5.92) % o P ZH AR Iy 48 200k D0 |
JE BMI [ R LE AR B 3 256 N JHE 4 b 22
SRR L (¥ P<0.05) . WK1,

2. AN TR JH 00 2 6 s 5 003 CRP 1 48 1 S EE
537 : logistic [H1H 53 B 25 H Wi | 76 UAE Lok v o
T CRP i bt BMI I [ A4S B 23R (14 358 Jonn v 5

F1 HEZARIMGE C SN A (CRP) KP4 A il
CRP 7K 21 iy AR R AE
AL CRP K- 5 1ML 37 CRP /K-

He A (n=268) (n=173) Pt
AR (% wts) 48.61+6.49 50.75%5.92 0.001
%2 (%) 0.001
4 162(60.4) 75(43.4)
2= 106(39.6) 98(56.6)
F WA (%) 1.000
w5 264(98.5) 170(98.3)
= 4(1.5) 3(1.7)
PSR (%) 0.639
1 146(54.5) 99(57.2)
s 122(45.5) 74(42.8)
KIE (%) 0.523
1 260(97.0) 165(95.4)
2 8(3.0) 8(4.6)
TR (%) <0.001
w 253(94.4) 136(78.6)
2 15(5.6) 37(21.4)
BB (%) 1.000
w 253(94.4) 164(94.8)
= 15(5.6) 9(5.2)
AR (%) 0.278
INFERUE 106(39.6) 73(42.2)
wth 133(49.6) 89(51.4)
[y e 29(10.8) 11(6.4)
PO AE B (%) 0.624
ol 146(54.5) 103(59.5)
ol 122(45.5) 70(40.5)
BMI(kg/m®,x+s) 23.79+2.49 25.1123.25 <0.001

JE Rl (em , x+s) 81.94+7.69 85.71+8.66 <0.001
TR L (s) 0.85+0.06 0.87+0.06 0.004
IE=R (%, x+s) 32.30+4.67 34.91+5.21 <0.001
CRP(g/ml,xs) 0.44+0.27 2924192  <0.001

28 P R S A5 RN A Ge it AR 7 L (P<0.001) o
BMI JE FEI RN A NG R A58 0 1A A | AR Lo 1L
CRP Ft 57 RIVAE P AR B 48 i R A o 5 7 XU 445 43 Jil)
B 16.5% .5.0% 1 11.1% (P<0.05) ., & PR A 5L
N S B 5 logistic 8] T &5 R 3k A — F
W32,

3. FEZRAN [) 248 2R 0 R Xof A e DU 48
513 CRP JCHEA 73 )2 50 BT - e 2R Lo J2 45 2
71N, BMIFA S R %63 1375 CRP 7K - Y 748 Ak 78 4 22 iy
J5 B HUR (P<0.05) . BMI FIA g 22 43 4 i 1 /4> 2
IF, FER 28 28 I o M, 26 28 & MR I CRP T B
P AT 8 RS = g RS 8 23 485 it 5.29%
0.8%. B0 48 28 1 Lo PR LI CRP 1728 1k Bk
(P=0.023) . WRIGERPAEITEER B, BMLL
I ] A B 22 %5 1ML CRP 7K 1928 Ak 78 4 AR I8 21
WU (P<0.05) o 25 b, 25 M 46 A 55 1007
CRP Z A B e , PR 45 SRl . W3 3.

4. FELRAS R JHE 0 0 4 b 5 00 CRP A9 AR 2R
PRSI A3 T - AN Y 4 B 45 4R 7, BMI 55 Il 3
CRP 7E P8 i B i 5 YA AR AR et DIk (ALt
P=0.017) , fz f% 5 7£ 22.0~23.0 kg/m’; Lk BMI=
24.0 kg/m* 2% 45 (OR=1.00) , 24 BMI>24.0 kg/m”
i, L7 CRP 7K - Bl BMI A3 s hn . &g %R 5
I3 CRP DA R 5 YA R SR Lt ek (e
2k Pk P=0.016) , B 1% A5 7E 27%~30%; DL A i K =
30% }2:7% 5 (OR=1.00) , 1A 5 2 >30% B, 1L i
CRP 7K V- B4 Big 25 (0 B w4 o 8 L A
517 CRP Z (B JoIE 4ot ]k . B 5 4 Sk il £k
SR, SR R I R REAS A T BB B B
25 T8 e D 2 48 bR 5 LT CRP 22 [A) ¢ BX AR A2 o
W1,

i

ARHEFE BN TR L IS CRP /K-l
JIEL e A B8 A 388 TG IE N , 3% 55 Choi S 5T 45 5 —
. BMIJE I AR 2R3 0 1 A5, BUAF 2otk
I8 CRP 7K T BRIV A 0 4 S bR 245 n = 178 JXL
3 IS T 16.5% .5.0% F1 11.1% , 3 B BMI Sz e
BRI AR A k5 10775 CRIP S B FRe o , PR B 23 B e frg 4
P 1t 5 ML CRP OCI R BE R, RS2 e gy
PERE 5 M7 CRP SCIRAH X 5e 55 o 98 A Bl U7 B8
SIHTITAS HTRE M CHREE R S R AR — 5, /)
1ML CRP 7K - Fifi BMI 22 [ AR IS 23R A4 388 Jon i 384



© 1254 -

FPAERA TR A R 2023 4E8 H 4 44 %5 8 ] Chin J Epidemiol, August 2023, Vol. 44, No. 8

T2 AR A b 5 LTS C S0 2R 1 SRIBRAY 1] U1 23 A

%]

BMI

HEL ]

JERELE

USRS

FLLLHIE (logistic [FIIHERY)
AL 1
il 2
i1 3
FELR+BE TR (TR A AU AT )
FiAL 1
i 2

Y 3

1.179(1.099~1.268)*
1.170(1.090~1.259)*
1.165(1.074~1.269)*

0.094(0.053~0.113)*
0.086(0.047~0.105)*
0.087(0.050~0.125)*

1.059(1.033~1.086)*
1.051(1.025~1.078)*
1.050(1.021~1.081)*

0.031(0.019~0.044)*
0.026(0.013~0.038)*
0.027(0.014~0.040)*

1.589(1.163~2.196)*
1.415(1.025~1.969)*

1.337(0.920~1.948)

0.215(0.047~0.383)*

0.136(-0.031~0.303)
0.151(-0.020~0.323)

1.120(1.074~1.171)*
1.112(1.066~1.163)*
1.111(1.059~1.167)*

0.055(0.035~0.076)*
0.050(0.029~0.070)*
0.049(0.028~0.071)*

TE slogistic MRS « 35 5 SN Ky ORAEL, 3 5 NG M 95% C1 s VIR G BN AL L - 55 5 SN b BAEL, 3 5 NI A 95% CT B Y 1 - R
VAR s TR 2 R AR S 2RI s AT 3 TR TR 2 B LA R T SCAR R B IO R TS SR BRI | s L DRSS 5 *P<0.05

T3 LR 2R ORISR BB 532 53 #1 L OR 1 (95%C1) ]

I R ) _
KU Cazt ZCH. PIH <50 >50 3¢ H.PIH
BMI 1.189(1.046~1.364)° 1.137(1.020~1.275)° 0.361 1.163(1.017~1.340)° 1.171(1.051~1.316)° 0.750
I il 1.050(1.008~1.095)° 1.043(1.000~1.089) 0.522 1.047(1.005~1.093)° 1.055(1.011~1.103)° 0.982
JEE e 1.402(0.830~2.378) 1.241(0.707~2.208) 0.445 1.295(0.775~2.173) 1.516(0.853~2.735) 0.996
KR 1.115(1.036~1.208)" 1.107(1.039~1.186)° 0.675 1.100(1.023~1.191)° 1.121(1.051~1.202)° 0.793

TE BB AE S SCARAREE OV B0 2SR S W KT L IR B DR 5 "R A 24 2R  SCA AR FE RO B 2 B

A BRI | L PRI 5 °P<0.05

Jne [EE, BMIAMWARE 25 13 CRP Z A AAAEAE
PE GG, L BMI=24.0 kg/m® N & % 55, 24 BMI>
24.0 kg/m’ B}, 1L CRP 7KF-Bifi BMI f9 384 i i 38 i 5
DMARRE 2 =30% J 275 i, BIK IR 3>30% W, L7
CRP 7K V- Bl A i 23 388 it 34 o

BMIZ P4 BB 17 & i S P A 5
WREGAE R IR T B 85 22 AR E Ay s, i)
DA Sz WA~ 1A B B A BE JiE K S Forouhi 251 &
B, BRI A EE CRP ZKAE-5 BMI UIAH & , i 1A
TEHPOLEE 2] CRP /K- 5 N JIE AR i TR 22 ) 1 4% 1
KW . MFEABFFT R, S B0 [ AR Lok I3 CRP
IR BMIZ [ A7 AR 2Rt S Hk , BMIJIT 52 B (1
PRNEHES I CRPZFVIAR G, Horp BMI=24.0 kg/m®
HESH A, — T & IR AR & SR B L
R 45 5 R , CRP 5201 BMI Z [RI A7 8 R AR G
B, —J7 T CRP i 718 P RAEARAS , 53— 7
REJHE 208 P R AE A 15 SRR . DL 25 R4, T
T 3 45 4 BMIAE 24.0 kg/m? LA, 400 i 50 [ i 4F £
P [ P P AV AR PR A )

FH T BMIJC i fz e N K B 7 T2 1 5 44 Big o3 A
L L 50 WHO 77 FH N L 0 A L s ke oo P A
JE S 5 IR AR Babaei 55k AN ], A< B
58 R RN He 5 AT Lo P I CRP =22 [a) 2kt Al

RN BRI AAEAE , O R RS B AU L 55 1
15 CRP Z A /776 IE [ 28 PR SCHK . X $R /R 76 I iR
ISR PR A, P L 14 v 118 o o) g A L M A A 4 1
T A PP 1 s AR B

TG I B RIE 7 B e AR S R AT
P E 4 2 BESERA S AR BRI B i . ASFSY
5 I ] AR 2 P I CRP /K SF- A g 2 2 ] 77
FEAR R M OCHR , AR $=30% HEE S 1,
% H) CRPAMYLAT L 1 2 6 FIP R R AL R F o
R O 7= A 38 AT LA PR IR B A2 A R O
H BT Lo PR R AT 387 3 ¢ 55 M e, B AR v
BR , WA 2 PR %) 4 B BRI P et A T B S M) 48 A 4
LA B ek o R B AR iR 26000 48 28 i I B 45 A IR
BESAE AR ML CRP /K28 A A3 fURk , 2 S e
JHESZ I 1ML 7 CRP A B B AR 2 FE br

A58 T HTBEVEROE A SN0 D B4
B BMI R LG RTIE L ) s 3 8 1 i e 4 B fiig
5 B AR B 26, T3 T AEJre el T 1 i A P o
CRP 5210 o A, AW A AR Lt IR 437
BN B SCH 4 8, % R R AR L P 4 o e
JHE, BB FUEAS RES R BA —E S HME, AR
FEFEJR B o B 5 ASBIF 58 ASUFE DU )1 48 1 R T I F
J& RS (1) BRI G542 s Hk  FEA R 55



PR TIRAR A 2023 4E 8 A5 44 4555 8 ] Chin J Epidemiol, August 2023, Vol. 44, No. 8 .- 1255

10.00r 45014 10001 5005
S 70r  gegpkp=0017 /700 geskbEp=0036 ¢
Q»Q :l J
& 5.00f / 5.00- ;
§ 2.50F 2.50f
g 2: :
0.00k L . , L , 0.00k L , , L ,
175 20.0 22.5 25.0 27.5 30.0 175 20.0 22.5 25.0 27.5 30.0
BMI(kg/m?) BMI(kg/m?)
15.00r 5514 15.001 g0 ,
S JE4HEP=0.016 Yk tEP=0.032
S 1000 oo} FRHE
2 .
Z 500t . 5.00}
X . N
S e R
000k, . 000, . . .
20.0 25.0 30.0 35.0 40.0 45.0  20.0 25.0 30.0 35.0 40.0 45.0
RIIEZE (%) RIIE= (%)
3.00r g4 3.00r g s
< egEp=0.111 JettP=0358
% 200F 2.00f
< ’
2
& 1.00 SEsa 1.00F
= - .
3
0.00k . . . 0.00E_____, . ,
070 080 090 1.00 070 0.80 090 1.00
TR E TR EL
10.00r g314 10.00F 5515
S 7S0F dEkdp=0.304 ; 7.50F  AER4EP=0.197 )
N ; ;
& 5.00 5.00f
;5 2.50¢ 2,500
Q h e B . Tl .
000", L , 000k T, T ,
650 750 850 950 1050 650 750 850 950 105.0
Ll (em) il (em)

VE AR 4 BRI A 2R SRR AL BB
WA 8 Sl WA AT o2 LR B DR 5 AR S < SR i R 2
P, R EAR R 8 ZORDL SRR IE U B 2SI 3
KR o R R

Bl AR RS S M C R A

IR ALk ST

b BE R Z 2t KA I T A 5T B0 00E .
25 Tk, o [ AR L M I CRP /K SF- AT Fifi

JIEL e A 32 %) 388 i T B 0 . BT Sz ke i 2 4 L fik 5
I3 CRP GRS R , (B 2 R WA A g & it 5 1
CRP JCHRSR YR 2, RS2 e 118w M PR 5 ¥
CRP B AR X 255 o [ iF BMI A4 JIg 3 15 1L 385
CRP Z AR ARG M OCHE . BMI=24.0 kg/m’ Fil{A

B =30% S S AT Lo P8 MR R 4 i AE IR 2
M E B 52, R s e A Y,
A B AR 5 96 PE R BRI = fa B AR <
FUZERZE  FIA1E 74 T JE R 25 mhoe
YEE TIOR8 RS ST e
95 B AT TV GETT AT SRR SRR T R
il . BT - SR A R AR O 5 AR BFSE R F e
ik

(1]

[2]

(3]

[4]

[5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

2 % X #t

Hotamisligil GS. Inflammatory pathways and insulin
action[J]. Int ] Obes Relat Metab Disord, 2003, 27 Suppl 3:
§53-55.D01:10.1038/sj.ij0.0802502.

FNE, BOKF, EF5H, S BT ARAMTT X i I 20 43550
P9 A 0 P ) B SO 0 43 € S 2 T A5 i )], o
¥ AE 2R 3K, 2005, 25(3): 270-271. DOI: 10.3969/j. issn.
1005-9202.2005.03.019.

Wang XQ, Zhao SP, Wang XH, et al. Effects of atorvastatin
on hepatocyte C-reactive protein secretion induced by
bioactive substances secreted by adipose tissue[]]. Chin ]
Gerontol, 2005, 25(3):270-271. DOI:10.3969/j.issn.1005-
9202.2005.03.019.

Macy EM, Hayes TE, Tracy RP. Variability in the
measurement of C-reactive protein in healthy subjects:
implications for reference intervals and epidemiological
applications[]]. Clin Chem, 1997, 43(1): 52-58. DOI: 10.
1093/clinchem/43.1.52.

Guo L, Liu SZ, Zhang SK, et al. C-reactive protein and risk
of breast cancer:a systematic review and meta-analysis[]J].
Sci Rep, 2015, 5:10508. DOI1:10.1038/srep10508.
Rudnicka E, Suchta K, Grymowicz M, et al. Chronic low
grade inflammation in pathogenesis of PCOS[]J]. Int ] Mol
Sci, 2021, 22(7):3789. D0OI1:10.3390/ijms22073789.
Laaksonen DE, Niskanen L, Nyyssonen K, et al. C-reactive
protein in the prediction of cardiovascular and overall
mortality in middle-aged men:a population-based cohort
study[J]. Eur Heart ], 2005, 26(17): 1783-1789. DOI: 10.
1093 /eurheartj/ehi237.

Shin SH, Lee Y], Lee YA, et al. High-sensitivity C-reactive
protein is associated with prediabetes and adiposity in
Korean Youth[J]. Metab Syndr Relat Disord, 2020, 18(1):
47-55.D01:10.1089/met.2019.0076.

Babaei Z, Moslemi D, Parsian H, et al. Relationship of
obesity with serum concentrations of leptin, CRP and IL-6
in breast cancer survivors[]]. ] Egypt Natl Cancer Inst,
2015, 27(4):223-229.D0I:10.1016/j.jnci.2015.09.001.
Choi ], Joseph L, Pilote L. Obesity and C-reactive protein in
various populations: a systematic review and meta-
analysis[J]. Obes Rev, 2013, 14(3):232-244. DOI1:10.1111/
obr.12003.

Thompson AL, Koehler E, Herring AH, et al. Weight gain
trajectories associated with elevated C-reactive protein
levels in Chinese adults[J]. ] Am Heart Assoc, 2016, 5(9):
€003262.D0I:10.1161/jaha.116.003262.

XUFIE, J7 a4 AR IE 5 N2 Wb ol B T B8 % 1Y
S []]. TR AR AT N 24 2 A, 2020, 41(2):284-289. DOI:
10.3760/cma.j.issn.0254-6450.2020.02.025.

Liu CX, Fang XH. Different criteria of metabolically
healthy obesity and its effects on the prevalence[J]. Chin ]
Epidemiol, 2020, 41(2): 284-289. DOI: 10.3760/cma. j.
issn.0254-6450.2020.02.025.

e ] A e ) A A ARG A A DR 2L . 3 1 g A Ak
P BSORIIBE 0T AR SN A5 B8 DR 3% 55 04 T oL« 35 0 A
A BRI LD R A BIE S (], AR AT R 2 AR, 2002,
23(1):5-10. DOI1:10.3760/j.issn:0254-6450.2002.01.003.
Coorperative 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[J]. Chin ] Epidemiol, 2002,



1256

AR TR SA AR 2023

AES AL 44 B 8 Chin) Epidemiol, August 2023, Vol. 44, No. 8

23(1):5-10. DOI:10.3760/j.issn:0254-6450.2002.01.003

29(2):88-90. DOI:10.3969 /j.issn.2095-1736.2012.02.088

[13] Ortega FB, Lee DC, Katzmarzyk PT, et al. The intriguing Sun B, Li H, Wang N. Obesity and chronic inflammation[J].
metabolically  healthy  but  obese phenotype: ] Biol, 2012, 29(2): 88-90. DOI: 10.3969/j. issn. 2095-
cardiovascular prognosis and role of fitness[J]. Eur Heart 1736.2012.02.088.

J,2013, 34(5):389-397. D0I:10.1093 /eurheartj/ehs174. [19] Nishida C, Ko GT, Kumanyika S. Body fat distribution and

[14] Pearson TA, Mensah GA, Alexander RW, et al. Markers of noncommunicable diseases in populations: overview of
inflammation and cardiovascular disease: application to the 2008 WHO Expert Consultation on Waist
clinical and public health practice: a statement for Circumference and Waist-Hip Ratio[]]. Eur ] Clin Nutr,
healthcare professionals from the Centers for Disease 2010, 64(1):2-5.D0I1:10.1038/ejcn.2009.139.

Control and Prevention and the American Heart [20]  FEATR, JEU AL, 420 M, % . RS T RN B A5 TNF-a,
Association[]]. Circulation, 2003, 107(3): 499-511. DOI: IL-6 &% CRP 5 AE ik 9 5C & [J]. K HE & 2Y, 2007, 35(5):
10.1161/01.cir.0000052939.59093.45. 332-334.D01:10.3969/j.issn.0253-9896.2007.05.005.

[15]  HP AR () T AR 2 H ) ol A o R A JRe R T B 5 4 ol Wang CX, Pei HC, Jin HM, et al. Relationships between
FER (1) [J]. B FR2AR, 2004(1):1-4. TNF- @, IL-6 and CRP and obesity in population with
Group Obesity Working. The guidelines for prevention overweight and obesity[J]. Tianjin Med ], 2007, 35(5):
and control of overweight and obesity in Chinese adults 332-334.D01:10.3969/j.issn.0253-9896.2007.05.005.
(Excerpt)[J]. Acta Nutrimenta Sinica, 2004(1):1-4. [21] World Health Organization. Physical status: the use and

[16]  Forouhi NG, Sattar N, McKeigue PM. Relation of C-reactive interpretation of anthropometry[R]. Geneva: WHO, 1995:
protein to body fat distribution and features of the 1-452.
metabolic syndrome in Europeans and South Asians[]]. [22]  sKam, AR, E S, 45 R FTHE BRI IR U7 R 3T 0 AR
Int | Obes Relat Metab Disord, 2001, 25(9): 1327-1331. OB JHE ) e g2 ). DA R 5E, 2019, 48(4):573-576. DOI:
DOI:10.1038/sj.ijo.0801723. 10.19813/j.cnki.weishengyanjiu.2019.04.023.

[17] Bochud M, Marquant F, Marques-Vidal PM, et al Zhang Q, Zhou SY, Yan X], et al. Optimum body fat
Association between C-reactive protein and adiposity in percentage cut-off in evaluation of overweight and
women([]]. ] Clin Endocrinol Metab, 2009, 94(10): obesity among adult people[]]. ] Hyg Res, 2019, 48(4):
3969-3977.D0I1:10.1210/jc.2008-2428. 573-576. DOI: 10.19813/j. cnki. weishengyanjiu. 2019.

[18]  Fhik, ZEME, 77 NERE SR MR A (1] AR 2= 2k ik, 2012, 04.023.

1€ 32 A e il = A

FERITRERESE/N\EREZRSERARZER

Gk [RBUHE RS HET)

B iE [ JBAR A B LRI Rl Ak Te Rk

beye i) A REE

BERERE AP

E4iE 2 W]

BlEmE A% BE i fil 24 fap PR it ke

WL REK 4Erh 15 RUE

HEER (S REHE.BERE)

LHEN ERIAYS BRI T AR HEER [/ (1NN
T WRAET AV WTAL AR X BE TR BIA
B TiMIC 5 Ty i EP (CI far fap )i
WAL WPk BdR BERA T ¥ W M WER % B
R & O 29 2T 2 A ZEh (L X
xR X H X1 e PR B LEL HoO% S
SEe L o ¥ $oi s T B E PSS
BUNF L R IELL PIRE ISt £ % TR ARz
A P4 it ke Jiti/INBH S KD PN Ml AE 2%
Rk P55 T T ECgp £ R T EER Famk
T EAE FRM A S ERE ETE B
= M i = R REGR L Tk & .
TRz VRTEA VR Fl7KF ZEI T L) 2 T
RED T & T fISEL SRIGHE fj LW KA A7
BORDT ROCE BWA FBKBE KRS R



