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The Association between hs-CRP Concentration of Blood and Metabolic Syndrome
in the Residents of a Rural Community
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Abstract

This study investigated the correlations and risk distribution differences between high sensitivity C-reactive protein
(hs-CRP) and the diagnosis factors of metabolic syndrome among the residents of a rural community. Two
thousand adults aged from 40 to 70 were recruited and 1,968 subjects were included in the study after excluding
those with infectious disease or with hs-CRP higher than 10 mg/L in blood. The subjects were then divided into
three groups of hs-CRP to examine the correlations and risk ratio with the risk factors of metabolic syndrome.
There was a tendency of hs-CRP increasing according to the number of risk factors of metabolic syndrome. The
risk ratio with hs-CRP according to metabolic syndrome significantly increased by 2.0 and 2.2 times in the
intermediate and high risk group, respectively, compared with the low risk group. The risk ratio with the risk
factors of metabolic syndrome according to hs-CRP rose in abdominal obesity, triglyceride, and W/Ht in the
intermediate risk group of hs-CRP. The risk ratio also surged in high pressure, W/Ht, ex-drinking (1.7 times), ex-
smoking (2.0 times) and current smoking (2.0 times) in the high risk group. The results indicate that hs-CRP is
related to the risk factors of metabolic syndrome and that it's very important to manage obesity including
abdominal obesity and W/Ht and everyday habits including drinking and smoking. (Korean J Community Nutr
15(6) : 796~805, 2010)
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5) High sensitivity C-reactive protein (hs-CRP)

17 C—HESA] whlA (high sensitivity C—reactive
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th tiri ket 1gRIAke] 23 A E 0~5% sl e
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AT e EAS Ak SRR (/) = 74
slo] A8 Ayt Gk 8417, o3 1,12780130L, I

HEIE w500 (40.4%)7F 7P Woka, the o7
60tH (38.8%) ] Ak, FAFel ool A = 50t 7t 242t
41.7%S} 39.4%= 7174 Bekow 1 theoz 6o B
o, skl By 25 uSgu|uk (6 vlwho] 70.8%
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SuEuk(6d vvh) 58.1%, 6~120] 37.2%%,
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Table 1. The demographic characteristics of the study subjects

Variables Men Women Total
n=2841) (n=1,127) (N=1,968)
Age (year)
40-49 143( 17.0))  267( 23.7) 411 ( 20.8)
50 - 59 351 ( 41.7) 444( 39.4) 794 ( 40.4)
60— 70 347( 41.3)  416( 369)  763( 38.8)
Education(years)
<6 489( 58.1)  905( 80.3) 1,395( 70.8)
6-12 313(37.2)  196( 17.4) 508 ( 25.9)
>12 39 ( 46) 26 ( 23 65 ( 33

Household income (10,000won)

<50 246 ( 31.1)  421( 427) 667 ( 37.5)
50-100 218( 27.6)  232( 23.5) 450( 25.3)
100 -199 226( 28.6)  223( 22.6) 449( 25.3)
200 - 299 63 ( 80) 66 ( 67) 129 ( 7.3
>300 38 ( 48) 44 ( 45 82 ( 4.6
Alcohol
None 206 ( 24.2) 747 ( 66.4) 947 ( 48.4)
Ex-dlrinker 127(152) 61 ( 52 186 ( 9.4
Current-cinker 508 ( 60.6)  319( 28.4) 826 ( 42.2)
Smoking
None 234(27.9) 1,099( 97.7) 1,334( 67.9)
Ex-smoker 327 ( 38.9) 11 ( 0.9 336( 17.1)
Curentsmoker 279 ( 33.3) 16 ( 1.4) 298( 15.0)
Exercise
No 652( 77.6)  858( 76.3) 1,509 ( 76.8)
Yes 189 ( 22.4)  268( 23.7) 459( 23.2)
Total 841(100.0) 1,127 (100.0) 1,968 (100.0)
1) N (%)

2o A A2 A9 FEUA 37 21.8%, A FA
oAM= 370 19.0%= et (Table 2).

3. QMR AE0IA 29 ME hs-CRP #9 74 2

AR S1gIAke] 23 Ao whE hs—CRP2]
s B, URSST S8R 37191 ol hs—
CRP A1 54.0%, AT 33.8%, IATT 2.2%=
EEE AL (p < 0.001), tiAE AR 571 74
- AAET 19.4%, AP 51.6%, LTI 26.9%=
A 18R Wold4-E hs—CRP S8} 1
@] B3E7F sobsth(p < 0.001, Table 3).
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Table 2. Distribution of the number of metabolic syndrome risk factors according 1o socio-demographic characteristics

Number of components of metabolic syndrome

Variables
0(n=223) 1Nn=454) 2Nn=557) 3(N=441) 4(n=230) 5(n=63 Total(N=1968) p-value?
Gender 0.556
Men 99 (11.8)" 206 (24.5) 241 (28.7) 177 (21.1) 94 (11.2) 24 (2.7) 841 (100.0)
Women 124 (11.0) 247 (22.0) 316 (28.0) 264 (23.4) 136 (12.1) 39 (3.5 1,127 (100.0)
Age (years) < 0.001
40 - 49 75 (18.3) 118 (28.8) 100 (24.4) 79 (19.0) 32 (78) 7 (1.7) 411 (100.0)
50 - 59 87 (11.0) 159 (20.0) 242 (30.4) 185 (23.4) 96 (12.1) 25 (3.1) 794 (100.0)
60-70 61 ( 8.0) 177 (23.1) 215 (28.3) 177 (23.3) 102 (13.4) 31 (3.9 763 (100.0)
Education (years) 0.057
<6 141 (10.1) 304 (21.8) 398 (28.6) 329 (23.5) 174 (12.5) 48 (3.4) 1,394 (100.0)
7-12 70 (13.8) 134 (26.3) 141 (27.7) 100 (19.6) 51 (10.0) 13 (2.6) 509 (100.0)
>13 12 (18.5) 16 (24.6) 18 (27.7) 12 (20.0) 5(77) 1(1.5) 65 (100.0)
Household income (10,000won) 0.112
<50 60 ( 9.0) 152 (22.9) 186 (28.0) 168 (25.0) 79 (11.9) 22 (3.3) 667 (100.0)
50 -99 46 (10.2) 101 (22.4) 138 (30.7) 98 (21.8) 52 (11.6) 15 (3.3) 450 (100.0)
100-199 70 (15.6) 104 (23.2) 120 (26.7) 87 (19.4) 56 (12.5) 12 (2.7) 449 (100.0)
200 - 299 14 (10.9) 39 (30.2) 41 (31.8) 21 (16.3) 11 ( 8.5) 3 (2.3) 129 (100.0)
>300 11 (13.4) 19 (23.2) 30 (36.6) 12 (14.6) 8 (9.8 2 (2.4) 82 (100.0)
Alcohol 0.074
None 96 (10.1) 203 (21.4) 258 (27.2) 235 (24.9) 123 (12.9) 36 (3.7) 951 (100.0)
Ex-drinkier 23 (12.4) 44 (23.8) 55 (29.2) 45 (24.3) 17 (1 9.2) 4 (1.1) 188 (100.0)
Current-drinkier 104 (12.6) 204 (24.6) 244 (29.5) 161 (19.4) 90 (10.9) 26 (3.0) 829 (100.0)
Smoking 0.217
None 149 (11.2) 291 (21.8) 376 (28.2) 310 (23.3) 163 (12.3) 42 (3.2) 1,333 (100.0)
Ex-smoker 32 (9.3) 82 (24.2) 99 (29.6) 74 (21.8) 41 (12.2) 11 (3.0) 338 (100.0)
Curent-smoker 43 (14.6) 81 (27.5) 80 (27.1) 57 (19.0) 25 (8.5) 11 (3.4) 297 (100.0)
Exercise 0.103
No 182 (12.1) 354 (23.5) 432 (28.6) 330 (21.9) 164 (10.8) 48 (3.1) 1,510 (100.0)
Yes 42 ( 9.0) 100 (21.8) 123 (26.9) 111 (24.2) 67 (14.8) 15 (3.3) 458 (100.0)
Total 223 (11.3) 454 (23.1) 557 (28.3) 441 (22.4) 230 (11.7) 63 (3.2) 1,968 (100.0)

1) N (%), 2) p-value by chi-square test

Table 3. Structural distribution of hs-CRP concentration of blood according to the number of metabolic syndrome risk factors

Number of components of metabolic syndrome

Variabes
0M=223) 1(n=454 2(n=557) 3(Nn=441) 4(n=230) 5Nn=263 Total(N=1968 p-value?
hs-CRP (mg/L) < 0.001
<10 163 ( 73.4)) 294 ( 64.8) 332 ( 59.6) 238 ( 54.0) 92 (40.0) 12 (19.4) 1,131 ( 57.5)
1.0-30 47 (21.2) 105 ( 23.1) 163 (29.3) 149 (1 33.8) 92 (39.1) 33 ( 51.6) 588 ( 29.8)
>3.0 13 ( 5.4 55 ( 12.1) 62 (11.1) 54 (122) 48 (209 18 ( 29.0) 249 (112.7)

Tofal 223 (100.0) 454 (100.0) 557 (100.0) 441 (100.0) 230 (100.0) 63 (100.0) 1,968 (100.0)

1) N (%), 2) p-value by chi-square test
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Table 4. Correlation coefficients between hs-CRP concentration of blood with risk factors of metabolic syndrome

Variables WC W/HE FBS PP2 Insulin HOMA; SBP DBP G HDL hs-CRP
BMI 0.46% 0.47* 0.53* 0.01 0.23* 0.20%* 0.11* 0.10%* 0.14*  -0.10% 0.10%
wC 0,84* 0.17* 0.09* 0.23* 0.20* 0.26* 0.25* 0.14*  -0.10% 0.20*
W/Ht 0.12* 0.14* 0.31* 0.30* 0.23* 0.17% 0.22*  -0.20% 0.16*
FBS 0.32% 0.12% 0.52* 0.11* 0.11% 0.12*  -0.04 0.16*
PP2 0.20 0.11* 0.08* 0.08* 0.09*  -0.05% 0.06*
Insulin 0.90* 0.15% 0.14* 0.13*  -0.05* 0.05%
HOMA,, 0.16* 0,16* 0.14*  -0.05* 0.09*
SBP 0.74%* 017* 013 0.09*
DBP 0.18*  -0.02 0.09*
G -0.29* 0.12%
HDL-C -0.10*
* p < 0.05

Note; BMI = Body mass index (kg/m?), WC=Waist circumference (cm), W/Ht = Waist to height ratio (cm/cm x 100), FBS = Fasting glu-
cose (Mmg/dL), PP2 = 2-hour 75 g OGITT, Post-Prandial 2 hour blood glucose test, HOMA IR = (insulin uU/mL x FBS mg/dL)/405, SBP =
Systolic blood pressure (mmHg), DBP = Diastolic blood pressure (mmHg), TG = Triglyceride (mg/dL), HDL-C = HDL cholesterol (mg/dL)

4, QNS QERIAS EF hs-CRP 3Tt A&

BMI, WC, W/Ht, Insulin, PP2% tiAlE357- 98l
2ke} EF hs—CRP FE7ke] Al oA A=)
(BMD= 3181Ed (r = 0.46), 3l&)E@ /A8 (W/Ht)
(r=0.47), 3589 = 0.53)3} o] A#AIA7F
o, FEEd= gEa /AN (W/HY (r = 0.84),
hs—CRP (r = 0.20) ¢} &F2] JdaAE, 353> <l
FdA43A (r = 0.52) 3%, 757184 = 0.11) 2 ©]
718 (r = 0.11) 3 AF#3A7F Yebwth. HDL-C
= Aoz &2 AuaAE YeERa 3le, hs—
CRP+= BMI, slg]=dl, slel=d/A1%m (W/HY, 54
A T 3p vhe o] AdddA = el (p < 0.05,
Table 4).

5. NEER o129l 2 BF hsCRP 5EAEY Y
olzel
hs—CRP=0A 130 137 488 ngals) ke

el RAgst el e B8] Bkl =, AAEe wAs
A & 2ol A= hs—CRP A9 (< 1.0 mg/L) 7 H]
k] FHET(1.0~3.0 mg/L) oA & 1.98u1 = Vel
1, 19T+ (= 3.0 mg/L) olA+= 2.1580F F718FA T
AR} PEE RS JEjelAE hs—CRP A8 (< 1.0
mg/L) ¥ Bl wste] 9387 (1.0~3.0 mg/L) oA+ 1.97
w2 Jepton] 1997 (= 3.0 mg/L) o= 2,178 =
FelskA 57Fek3itt (Table 5).

Table 5. Age, sex adjusted odds rafio and 95% confidence
intervals of hs-CRP concentration of blood levels
according to presence or absence of the metabolic

syndrome
Variables Unadjusted Adjusted"
(n = 1,968) (n=1,968)
hs-CRP (mg/L)
< 1.00 1.00 1.00
1.0-3.0 1.98 (1.62 — 2.44) 1.97 (1.60 — 2.43)
>3.0 2.15(1.62 - 2.84) 2.17 (1.63 -2.87)

1) Adjusted for age, sex

6. 35 hsCRP 5E4Z°I M2 HNFIR AIBONEY
L

8T hs—CRP s=Fwol v tikes 2 919l
o] v Sgn], 4=, ST AEnE dHS B
3k 2ol A% Stk 7L A3} hs—CRP 9387 (1.0~
3.0 mg/L) ol Hxl 150 mg/dL o]’ellA] $13n)=
1.4080 2 YERSt). s]g]lE2) /41788 (W/HD = 50 cm ©]
el S1av)E 144812 2353lar, FaelA B, #HA
FAT 14790, BA FAF 1.468 = YERSTE hs—CRP
12987 (= 3.0 mg/L) oA, D2 18 tolA] 1.4080=
el al, sEdgdelol ] 1.49812 fgn]7) A3l
t}. g Ed/A1738] (W/HH = 50 cm ©]4dellA 1.5981 %
e oH, Sl B, A S 1668 VR
ok A FA 2.029), FA A 195902 hs—CRP
IR E S, T SN felsAl st
AT} (Table 6).
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Table 6. Age adjusted odds rafio and 95% confidence intervals of the metabolic risk factors according fo hs-CRP concentration of

blood levels
- >

Variables ; ‘fmgs/h 1 [% 3;05?5]’/ . T rff gl%/;
Blood Pressure

< 130/85 mmHg 1.00 1.00 1.00

>130/85 mmHg 0.78 (0.64 - 0.95) 1.13(0.92-1.40) 1.40(1.04 -1.88)
Abdominal obesity (cm)

Men < 90 & Women < 85 1.00 1.00 1.00

Men > 90 & Women > 85 0.64 (0.49 —0.84) 1.40(1.06 - 1.85) 1.24(0.86-1.78)
Fasting glucose (mg/dl)

< 100 mg/alL 1.00 1.00 1.00

> 100 mg/dL 0.71(0.57 - 0.88) 1.18(0.93 - 1.49) 1.49 (1.09 — 2.04)
HDL cholesterol (mg/dl)

Men < 40 & Women < 50 1.00 1.00 1.00

Men > 40 & Women > 50 0.85(0.69 —1.04) 1.07 (0.86 —1.33) 1.23 (0.91 - 1.66)
Triglyceride

< 150 mg/alL 1.00 1.00 1.00

> 150 mg/dL 0.76 (0.63 - 0.93) 1.40(1.13-1.72) 0.95(0.71 - 1.26)
BMI

< 25 kg/m? 1.00 1.00 1.00

> 25 kg/m? 0.96 (0.75-1.23) 0.92(0.71-1.2) 1.27 (0.89-1.82)
2-hr glucose (mg/dL)

< 100-139 1.00 1.00 1.00

>140-<199 1.00(0.81 -1.23) 1.02(0.82-1.27) 0.97 (0.72-1.32)
Waist to height ratio

< 50 (cm/cm x 100) 1.00 1.00 1.00

> 50 (cm/cm x 100) 0.60(0.47 —0.77) 1.44(1.11-1.86) 1.59 (1.09 —2.30)
Alcohol

None 1.00 1.00 1.00

Ex-drinker 0.75(0.53 - 1.06) 1.00 (0.70 - 1.44) 1.66 (1.06 —2.61)

Current-drinker 1.18(0.95-1.47) 0.83 (0.66 —1.05) 0.97 (0.70-1.34)
Smoking

None 1.00 1.00 1.00

Ex-smoker 0.49 (0.38 —0.65) 1.47(1.11-1.95) 2.02(1.40-2.91)

Current-smoker 0.52(0.39 -0.69) 1.46 (1.09 - 1.98) 1.95(1.30-2.92)

29152 91§H)Z 2wl 17} S0l AR RS
n Zek7] American Heart Association/National

CRP: Hi3%491 54 95 EAA=Z Jda4s 93l
A} 2 A ZA2F2 A (Freeman 5 2002) 48#] 9lom, A

Heart, Lung, and Blood Institude (AHA/NHLBID) &] tf
A A7) (Grundy 5 2005) g3 o, B4
H|WRS o 3he|ukels] (KOSSO 2005) 2 dlelEd 7l+2

Ao AN AEpAEe] ZHF0l 9439102 (Ridker  AME8] 571 &5 F 370 o)Atol &3h= & T
S 20017kl o] gafar Qlvk. 53], @F hs—CRP 0% AX3ISich

Fee A SRS Uehiy, e Akl A A, QIALE| ] BAel wE tiaks$t A
el tigk #Hile] S7F HSiek ofefl B AgelMs A V1% A o BEE B, AP R A E uf 50t
AR Ul dF hs—CRP &9t thralksF 2k 9l & 60thelM = trkaF- 1381t 2719} 370l Asd
Fxpgo] AW} ofmE AFHY QA Popal, Tl & B PR} el M= 2o wSolst 3.4%, tiste]
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(Solymoss & 2004), 1&¥ A4 (Meshkani &
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