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Association between C-reactive protein elevation,overweight,obesity as well as their

interactions and type 2 diabetes risk
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[Abstract] Objective:To explore the relationship between C-reactive protein (CRP) elevation, overweight, obesity as well as their
interactions and diabetes risk. Methods: Stratified cluster sampling method was and 2 400 residents aged over 40 years were selected.
A pre-tested questionnaire was performed to collect the demographic information, lifestyle , history of disease,family history of diabetes
and etc. Anthropometric measurements including height,weight, wait circumference (WC) and blood pressure (BP) were performed at
the time of interview. Fasting blood sample was also collected for the detection of CRP,fasting blood glucose (FBG) and etc. Logistic
regression method was applied to evaluate the relationship between CRP elevation (> 3 mg/L),overweight,obesity and diabetes risk.
Odds ratio (OR) and 95% confidence interval (CI) were calculated. Interactions were estimated on both additive scale and
multiplicative scale. Results: A total of 1 899 subjects were interviewed and recruited for the analysis,the responding rate was
79.13%. Among them,238 type 2 diabetes cases were identified. Comparing with the normal level (CRP<3 mg/L),the adjusted OR
for CRP elevation with diabetes (CRP> 3 mg/L) was 1.74 (95%CI:1.24~2.45) ;the OR for high WC,BMI getting overweight and
obesity was 1.41 (95%CI;1.06~1.89),1.70 (95%CI:1.12~2.44) and 2.22 (95%CI;1.39~3.54) ,respectively. Individuals with

elevated CRP level,overweight or obesity were at the highest risk of diabetes,whereas no significant interaction was observed.
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Conclusion: High CRP level,overweight and obesity are associated with increased risk of type 2 diabetes. Reducing CRP,BMI and WC

level through interventions may postpone or reduce the development of type 2 diabetes.

[Key words] C-reactive protein;overweight;obesity;type 2 diabetes;interaction
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Table 1 The demographic characteristics and basic situation of respondents [n(%) ]
DM (n=238) 4 DM (n=1 515) x1H P1{H

51

% 74 (31.1) 573 (34.5)

i@ 164 (68.9) 186 (65.5) 1.100 0.294
A (F)

<50 23 (9.7) 220 (13.3)

50~ 83 (34.9) 560 (33.8)

60~ 83 (34.9) 528 (29.5)

70~ 43 (18.1) 274 (16.5)

=80 6 (2.5) 76 (4.6) 5.120 0.275
AR BE

XH 34 (14.7) 309 (19.1)

N 119 (51.3) 728 (45.0)

i 64 (27.6) 493 (30.5)

EhErhE 15 (6.5) 88 (5.4) 4.863 0.182
W AR 5L,

AN 203 (85.7) 1371 (82.6)

B 221 4 34 (14.3) 288 (17.4) 1.336 0.248
PRI L

A 219 (92.0) 1 476 (89.0)

R 25 19 (8.0) 183 (11.0) 2.032 0.154

%2 CRP BERMFMIERKXZH OR EK 95%CI

Table 2 Odds ratios and their 95% CI of the relationship between CRP, overweight, obesity and diabetes [ n(%) ]

OR {H(95%CI)

% OR {H(95%C1)’

DM 4k DM

CRP(mg/L)h

<3 177 (75.3) 1392 (85.0)

>3 58 (24.7) 246 (15.0)
wc'

EH# 91 (38.2) 798 (48.1)

Frem 147 (61.8) 860 (51.9)
BMI"

18.5~23.9 76 (32.3) 750 (46.6)

24.0~27.9 110 (46.8) 656 (40.7)

=28.0 49 (20.9) 204 (12.7)

AR P{H

1.85 (1.34~2.56)

1.50 (1.14~1.98)

1.70 (1.25~2.31)
243 (1.65~3.58)

1
1.74(1.24~2.45)

1
1.41 (1.06~1.89)

1

1.70 (1.12~2.44)

2.22 (1.39~3.54)
< 0.001

a: PR R AARIER (B =1, %=2) ARl GEZ i) SCILRREE (1=3CH , 2=/ 3= 4= P alrh & ) (IR B0 (0=, 1=W8 ) |
RIS (0=, 1=K ) ;b BR B3R a LISH IWREI RSN T WC H1 BMI;c: B Eid a DISE IR IR IE 34 T CRP FI BMI;d: BR B3 a

LASh I K R A T CRP Rl WG,

KI5

WEDRIG G N Z A AR 22, AR 98 0E | i
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T DR G 114 B XU | L[] sE ELAT R G PR R 2 1R
S fa e e e fH R & P CRP I A JpE 22 ] 777 B
W EAEA,

1930 4F, 7 Jili 5 4 BR EA 14 il 2% 28 5 14 1LY Y
ZIT CRP, ERESMMREEERE C Z WAL A

AN, CRP 5 ANEHERLARSS &, vl oS fMAZ:
WA AR UE R EAE R B WA IR S AR i 12
HATIRZ W58 &3 CRP Fi Al G2 & 1% | 148
YR AR GAE R IR |18V RH ZE P It <5 2 Fh
P AR YR I B E G N R gk
PRI RIS, e R e R G R EH N
SIS AR BZS , CRP/ERIER
T REN B —3B o, VERIANA /NI, XF CRP 5
BEIR I I R B WF AN D, — T4l CRP 5 il
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Table 3 The interaction for diabetes between CRP and WC, BMI
CRP(mg/L) DM (n) 4k DM(n) OR {H(95%Cl) JEE OR {H(95%C1)"
wc

EH <3 75 696 1 1

EW >3 15 91 1.52 (0.84~2.75) 1.58 (0.85~2.95)

T <3 102 695 1.35 (0.99~1.85) 1.00 (0.69~1.45)

iR >3 43 155 2.55 (1.69~3.85) 1.88 (1.18~2.99)

PAE 0.000 2 0.000 2

ZHAEM AN RERI 0.69 (-0.54~1.92)
AP 0.27 (-0.16~0.70)
S 1.79 (0.53~6.03)

FHfe PAE 0.56
BMI

18.5~23.9 <3 64 690 1 1

18.5~23.9 >3 13 98 1.45 (0.75~2.78) 1.53 (0.79~2.96)

=240 <3 113 701 1.71 (1.25~2.35) 1.68 (1.16~2.43)

=240 >3 45 148 3.23 (2.13~4.89) 3.20 (2.01~5.10)

PAE < 0.000 1 < 0.000 1

ZHAEM AN RERI 1.07 (-0.36~2.50)
AP 0.33 (-0.04~0.71)
S 1.92 (0.71~5.19)

HH3E PAE 0.48

a: PR R AR (=1, o =2) AR (SRR ) SRR BE (1=3CT , 2=/ 300 4= (&) IR 00 (0= IR A , 1=I8A) |
PRI O (O=AERI , =PRI sb: B _EIA a LISK, BRI ZRIEIEIN T BMI; c: R Ek a DISH, B R IEIE I T WC,

FHCPT B AT RE S5 RS RIBE ST SR, 7E 4 270
A A FH 1R 5 23R 7 OB R FR 3 CRP T =
BMI, &S B AR TIfe T A (P<
0.001), HIHRIEAKC, J—iFRd &8 CRP 5
WE PRI i FEAH DG, RIS ZE 5 BMI B PR S5 5
WARAHAB A R 5, CRP TR BRI A AE
SR PRSI PE A T ABFSEIESE T CRP
T R DR B G 2 2 — | TR AR IR 2R &
& fak M CRP IEH 41 1.74 7% .

A I RO DR 1 A % TR A AR A S
JIELJHE R PR FB 2 £ S 0 HE P I8 1) v B 5 2 IMLE
RIREAER S R AW WC THE
BMI 24.0~27.9 . BMI=28.0 5 A4 R i 2 95 XU
SR IE R E 1.51,1.74 240 £, K&K WC AT L)
RAARRAHE b g AU 1), I FLL-F-7E T A B 52 BRI
RIS EN—BUZE R BMI S0 A U0 68k AT
JHE S BB PR RO R AL 2.5~3.0 FF 20 ARk
LA A DR A AR, S% AR ER T i RE 2 %
T K R A PR

H K CRP T 8 E A L5 0 PR £ Y 58
YERBFFRIFAZ UL BEIRI% 5 CRP 38 BAEHBIBEST
HETEARS , (HS5EMATREfEEL EAERA . Van

Greevenbroek 524 | F A 0 O S A8 Jbf
HRGIRAEFAMKNE, JAEPER T 510
] LTI R e DO RE 7 A e R, It H.
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55 A A O S A SRR e 52 AR T H
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