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Background: Metabolic syndrome has been known as a risk of cardiovascular disease. Meanwhile, high sensitivity C-reactive protein
(hs-CRP) is used as a predictor of cardiovascular disease. In this paper, we aimed to investigate the association between hs-CRP and
metabolic syndrome.

Method: A total of 7,633 were chosen as the study population from the 7th Korea National Health and Nutrition Examination Survey
dataset (2016-2017). Our dependent variable was whether an individual had metabolic syndrome or not, and the independent
variable of interest was hs-CRP which was categorized into three groups. The chi-square tests and hierarchical logistic regression
analyses reflecting survey characteristics were conducted. All analyses were stratified by gender.

Results: According to the adjusted model with all covariates, compared to individuals having the low risk of hs-CRP, those having its
average risk were more likely to have metabolic syndrome in men (odds ratio [OR], 1.41; 95% confidence interval [Cl], 1.12-1.76) and
women (OR, 1.69; 95% CI, 1.33-2.186). Individuals having the high risk was not significantly different in men; however, they were more
likely to have metabolic syndrome in women (OR, 2.03; 95% Cl, 1.28-3.23).

Conclusion: In an upcoming aging society, it is important to reduce the risk of metabolic syndrome to improve population health. This
study suggests that hs-CRP may be used as a marker of the risk of metabolic syndrome in a gender-specific way, thereby contributing
to enhancing awareness of the risk of metabolic syndrome among the general public.

Keywords: High sensitivity C-reactive protein; Metabolic syndrome; Cardiovascular disease; Korea National Health and Nutrition
Examination Survey; South Korea
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Figure 1. Selection process of the final study population. Hs-CRP, high sensitivity C-reactive protein.

160  https://kshpa.jams.or.kr/co/main/jmMain.kci

Health Policy Manag 2021;31(2):158—172



2 03_—?01]*1% 201617} 201714 9] A)77] SRl A7 ok =ALe] B
l 18] -8 a2 =A5)7) 35 hs-CRP

A7g8to] EAIBFATHI). 1 Aol A= AHA %
)= CDCe} tH?‘& A8} 3of| A A|ATGE hs-CRP H-577]0]
w2} hs-CRPE A e -2 <1.0 mg/L, B Y&+ 1.0-3.0 mg/L,
IAF L >3.0 mg/LO 2 BF3I3AT

3) SHlH

£ Ao BAMSR ATAE|E] 20, Ae Rl A%
A Q018 235 o, ofefle} o] H=slal q.

ATABH Q1L A, B, AFAY, BE5F, 7FTAS,
AATE oS W Ttk 93 Ago] ZeE o)
AE0] G B0] SrobArkiL bt A e o] ufeH17], AT
RS 109 912 6702] 7(20-29A], 30-39A4]], 40-49A1], 50-59A4,
60-69A, 704 o)) 2= 3t FAEIR o, EVE = 24
o F-ob A} o -5 FAl ol ALslo] vl ek, W0l &AM, 7| &
T & 3709 o2 FABIITE A FA| R 2 7 SEAF A o 8
Gk A AL Hih 3 B3, 35 AR T ALE A

O 5L, = SEARALSEAA = sigshs A7), 4, S5
T, A5 A, 73——‘:%, ' AlE Aol A g0l s Bl= A e %

o] St 2|03 0] 0 2 5101 37
O] Fo 7 R S 2F of5h 55 LE dE ol
o 47)18] o= FrEsto] Ao, A5eES AAIF Y
7]7+(Organization for Economic Cooperation and Development)©]|
K75 8 A5 APl AR S 2 §510] ARSI, 2
ARSI, SAHESIEAD, ARSI A 0] 47)) 202 Fhs) el
ok A S AR vl AAHA AR AR

(R, A7 el AR AREARAY), B (A 20
R A, S50l ¢) ABAIR, 7152 2 e 75 Ak, 3

A 7|1AZA 5 2HEARA, el ARL 299 3719 o'

) A1

AW 22E T, &5, ARLE, BML SBAZE 4S9
S9IEF. B A9 SRR AIZF2] 918 0] 23
Z7hat Aot ukeh{18), .8 2 gk, 1N s 9ok A =)
9] 952; 71 52, vl 319 4] F02 TR 3] HAEL
oh S5 17 SRS 712 0% AR alele] £ IR 4] g
2 22 1497- 25 uhAlA) b, 9 18] 0]k 9 18] A, 9 2-48),
%238 A, 48] o9 779 TO 2 FE3}o] BT A

<

R Gk T UREETE) B AP B - A2 9

A &E-2 A Frofto] HiRtoltol vls| thAs ko] EAYa
ZHrolsHA R A A Farsto[19], Yol S AlAIE
2247308 ] 4 E% 7ke Al ‘ﬂ%}"%‘é‘ 1A 7155 oA E=
x 12 54E2) 4
e A AR E s e = stod
O FHE5] FAEHITE BMI=
A Z(BMI <18.5 kg/m’), 4H(18.5 kg/m”
< BMI <23.0 kg/m’), H|7FHEHA](23.0 kg/m” < BMI <25.0 kg/m’), 1
A H]RH25.0 kg/m? < BMI <30.0 kg/m?), 25HAH]7H30.0 kg/m* <
BMI <35.0 kg/m®), 35HA|H]9HBMI >35.0 kg/mz) 67fo] o7 LB
sto] BASIATE AR 725 817 Hat HAIS 7]Ee 2 5
A7 ulel SAITE o4k 6 A7 Rk 6A17E OI%W{PH]‘]&, TAIZE o)
8AIZE mgh 8AIZE o Fe] 571 ] who = Shste] AYEkTh

A7 Q 012 Z=3hA ATFALE, HA AEH|A Q1R] WS 25}

Stk F0E AP U B8, BE, BE, LS LRl 5
) 02 08, B SEAL AR A9 LK 948, 2
L7, Bo] L7l 7, theis] o] Ll el arfe) oz 3
Ftet
3. B

B o= A7 511 mjg JokzA} 201697} 2017 R0 B3t
7R A (wi_itvex) S 28510 Bt EtA S 2YsIoir). B3t 2
Aol A= A3y ﬁ:r’** ol '@/} 01/ 9] hs-CRPo} Akt
g eSS Ao7t Qe FEIskRlal20], & AtoldE=
Rao-Scott chi-square A4S F3f AJHo] BAZ L2 Fol81%3-2
SFR15HATHp<0.0001). ofof| whe} A = skl EA41S X13gs)
o, B4 gL oot ek
i*”ﬂ A AR dubA S RS ERIs)7] fiste] thAks:
vy of ftof| whet QIEARS]A] a9l ey adl, A7 e e
°1°ﬂ THOH 7| & A4S st} A of whet Bl ob i RS Lyl
th &4, hs-CRP, QI-EALSA] .21, 7173eY el 291, 7 dea.919]
7 ARSI Y o ol mE THEA] 21517 | sl T
A& AABGI T ThiaEAHPH © 2 = Rao-Scott chi-square 7%
=5l lil’EPO“‘ o, p Value7}0 05 of&FH FAIA .= frofshrtar
T]BH hs-CRP, OI:[L/\}ﬁﬂ Qo1 A

rﬂ

Al

CHAZA R © 2= survey —E**ét% Feg gt loglstlc regression 2
< olg3tle). SHBSE 11 HHAS HAS] st tew
A4 o) HLE gFol51¢) 0w, BAFIAO) R (variance inflation factor)

https://kshpa.jams.or.kr/co/main/jmMain.kci 161



Shin E et al

Qo] TAZReL B BEOA 10 v]ke 2 eh} g A
B AT 7F 4224 W] (odds ratio)
2}95% 412|717 H confidence interval, CI)-& AF&319] 2™, p-value:=
00550t 242 79 FAK 0 2 felelei T Bersilct 2 m el e
T A S H5to] - F A (c-statistics)& H{18F R 1L, 3 2] A3
5 AASH7] ¢J6)e] Akaike information criterion (AIC) ZF2 291
5tk YAl Q] 79 c-statisticS 18t AX} 3 1.2 58.2%, 3 2
=66.0%, 5 3-2-81.4%, G 4=81.7% = LERGF O o, AICTFE 2

& 10]|4] 35,582,687, & 20]|4] 33,921,807, =& 30{A] 27,107,023,
2 404 26,844,2152 VERGTE 6JA Q] c-statistic2 ST A7}
2 1-262.2%, 2 2=78.9%, ¥ 3-286.6%, L& 4+—=87.1%= L}
EPtom, AIC 7F-& g 10]|A4] 22,351,740, =& 20]]4] 19,318,900, 72
% 30]14] 16,025,584, T3 40)A] 15,821,147 % LFER T}, EA 2 1
2 O 2= SAS ver. 9.4 (SAS Institute Inc., Cary, NC, USA)& &-8-3]%1
v, 2 Q179] 43S QAL Alrekagel ATAlels)els)
(institutional review board)®] WHA|A]QJ<l(IA|HS: Y-2020-
0039)= ik

1, HRCARLS] U £

£ A0 AP S| A 54 BEE A
Table 137} 9}tk FQ A ¥ 4=¢1 hs-CRP2] 7
7R ol A vleo] 7 w3k=tl, Ak 73% 67.4%,
75.1%c] sfgsto] k2 AR Bk3TE 2
10 12 27910 49l 71 5
Foll vl go] AR AASHE AFE Rk AEA
A8 7|3 Gl A 97H 7 3 91 ke 9] w3}
A= 742%, 01442 70.8%E AATIRE AF L Ao Al
AS7H 0] 452% ol o] 46,19 AAIte] Bl o] 73 ik
A S o S A e S Al
g, 9 44.2%, 914 40.6%2 2R 5FTE 753 A5
o] 2 45177 S8 A AR A0 LiEhste
R S PR
S kA, oA o] A9 444%7} AL ES A = = HIE0
= $405% |40l A4 397
ston], obgs] 49 ¢ Sos o OFE 97} 88.9%2 of
=] o |27

o
ek 2= 9 785 2 ol 241 A =7} 25.8%0] S

Kl
[rt
>
tad

Ho

N

o
o £ AL &

i

o,
O
m}l_‘ 1o

flo ri
do
o, oot &L

4o e rjr

>
d

Eu)

i3
(o3

o
N
=
kI

=
o

e e
bS]
o
=)

r.
=
¢ T

d

162  https://kshpa.jams.or.kr/co/main/jmMain.kci

* Association between High Sensitivity CRP and Metabolic Syndrome in South Korea: A Gender-Specific Analysis

|90, o40] 749 g
R R =

$7hd mo A 74
ISAZE g e e 7
2 7M=& e Mk
33.5%= 7} tho] 4S5
318%2 7V B 4AIRHS 7
-5 Hgo] e BEof| A 7k
=

[¢]
LA SR BlEo] 717 sk th(Table 1).

2
st
rE
H
)
D)
52
rir
o,
o
N
)
[\S)
=~
N
X
il
N
N

o
12
i_:“
%‘
1o
o,
o
g
i_:“
A
ol
ol
)
50
52
o

u
of

th
MH‘
7
o
n-3
=
=
10
o,
rlo —[o
o>” o_>L

—r—‘

l'[.lO

\__

= b
b2 e < R )
£ > 23
N o =
e 1 o
) ol o»
¢
ot
oL
u)
rir
[
Hﬂ
o
_W,i

-

ORi
Hir
o
&
i
)
>
o
N
il
PN

2 BN Rolat 3ol Kol
QUL 2, ol 4o A9 Q17488 2], A7 ael 2], A7Ale
20 BE WSl AET 478 ol ol foJ Afo| 2 mich

3. Hs—CRPS} CHAISSTO| TN
ThAZ B o] A= AT 40] hs-CRPS} TiALES-10] T A4S

tolsly] 9faf QAR A 22l 7d7o el a0l AAtE acle &
A0 WAl ] 717 BES At mE wa

242 FA O R 7|e3 Ak g} gk

1) &Y

Aol Al ARG T e] WAH]= 2020415 71 2.2 30-394]=
2.44 (95% CI, 1.46-4.10), 40-49+=4.58 (95% CI, 2.71-7.75), 50-59A]|
£6.07 (95% CI, 3.49-10.57), 60-69A1=7.17 (95% CI, 4.12-12.46), 70
A 0]AE7.60 (95% CI, 4.17-13.87) 2 A2 0 & 8-9]5}A| =9}t}.

AEoA MRS 7|20 2 3AHE= 0.54 (95% CI, 0.74~
0.79), 4AE-2]=0.56 (95% CI, 0.40-0.86) 2 =4 & 0 2 8-0l51A L+
Utk FA2 T B A Gl T2 VIS0 R i 794= o] 1.52
(95% CI, 1.16-2.01) & EA 2 0 2 90517 =9lt) &3 &0 v}
A A Gl 71E 02 F43] o4 F58h= 0] 1.77 (95% C,
L01-3.12)2 5AIZ 02 F-ol5hA| =9kth BMIE A4S 7|50R
A A 0.22 (95% CI, 0.08-0.59), BH|RFATHA] 2.55 (95% CI, 1.91-3.40),

Health Policy Manag 2021;31(2):158—172



Table 1. General characteristics of study population

Variable Category Men (N=3,677) Women (N=3,956)
Hs-CRP Low risk (<1.0 mg/L) 2,478 (67.4) 2,969 (75.1)
Average risk (1.0-3.0 mg/L) 873 (237) 729 (18.4)
High risk (>3.0 mg/L) 326 (8.9 258 (6.5)
Age (yr) 20-29 423 (115) 505 (12.8)
30-39 664 (18.1) 802 (20.3)
40-49 764 (20.8) 911 (23.0)
50-59 731 (19.9) 804 (20.3)
60-69 664 (17.8) 559 (14.1)
>70 an (119 375 (9.5)
Marital status Never married 721 (19.6) 592 (14.9)
Living with spouse 2,727 (74.2) 2,800 (70.8)
Separated, divorced, or widowed 229 (6.2) 564 (14.3)
Residential area Metropolitan 1,663 (45.2) 1,823 (46.1)
Urban 1,379 (37.5) 1,515 (38.3)
Rural 635 (17.3) 618 (15.6)
Education <Elementary school 457 (12.4) 704 (17.8)
Middle school 373 (10.1) 345 (8.7)
High school 1,224 (33.3) 1,300 (32.9)
>College 1,623 (44.2) 1,607 (40.6)
Equivalent household income Quartile 1 (low) 559 (15.2) 578 (14.6)
Quartile 2 849 (23.1) 962 (24.3)
Quartile 3 1,080 (29.4) 1177 (29.8)
Quartile 4 (high) 1,189 (32.3) 1,239 (31.3)
Economic activity Economic none activity state 880 (239 1756 (44.4)
Clerical work 1,142 (31.1) 1,028 (26.0)
Non-clerical work 1,655 (45.0) 1.172 (29.6)
Smoking Never 831 (22.6) 3,516 (88.9)
Former smoker 1,488 (40.5) 236 (5.9)
Current smoker (occasionally) 159 (4.3) 67 (1.7)
Current smoker (daily) 1,199 (32.6) 137 (35)
Alcohol consumption Never 160 (4.4) 530 (13.4)
No drinker for recent 1 year 427 (11.6) 672 (17.0)
Less than once a month a1 (11.4) 965 (24.4)
Once a month 335 (9.1) 432 (109
2-4 times a month 947 (25.8) 846 (21.4)
2-3 times a week 916 (24.9) 395 (10.0)
More than 4 times a week 47 (12.8) 116 (2.9)
Physical activity Do not aerobic physical activity 1917 (52.1) 2,255 (57.0)
Do aerobic physical activity 1,760 (47.9) 1,701 (43.0)
BMI (kg/m?) Underweight (BMI <18.5) 86 (2.3) 205 (5.2)
Normal (18.5< BMI <23.0) 1,129 (30.7) 1,921 (485)
Overweight (23.0< BMI <25.0) 965 (26.3) 744 (188)
Obesity 1 (25.0< BMI <30.0) 1,314 (35.7) 896 (22.7)
Obesity 2 (30.0< BMI <35.0) 164 (4.5) 156 (3.9)
Obesity 3 (BMI >35.0) 19 (0.5) 34 (0.9)
Sleep duration weekday Less than 5 hr 148 (4.0) 165 (4.2)
56 hr 336 (9.2) 404 (102)
67 hr 933 (25.4) 903 (22.8)
7-8 hr 1,233 (335) 1,226 (31.0)
More than 8 hr 1,027 (27.9) 1,258 (31.8)
Self-assessed health Very good 218 (5.9 186 (4.7)
Good 1,045 (28.4) 1,006 (25.5)
Normal 1,944 (52.9) 2,161 (54.6)
Bad 416 (11.3) 519 (13.1)
Very bad 54 (1.5) 84 (2.1)
Stress perception Very low 631 (17.2) 612 (15.5)
Low 2,138 (58.1) 2,245 (56.8)
High 776 (21.1) 900 (22.8)
Very high 132 (3.6) 196 (4.9)

Values are presented as number (%).
Hs-CRP, high sensitivity C-reactive protein; BMI, body mass index.
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Table 2. Difference in metabolic syndrome across categories for each variable by gender

Men (N=3,677) Women (N=3,956)
Variable Metabolic syndrome: yes Metabolic syndrome: yes
(n=1.257) pvalue (n=816) palue
Hs-CRP <0.001 <0.001
Low risk (<1.0 mg/L) 714 (288) 457 (15.4)
Average risk (1.0-3.0 mg/L) 404 (46.3) 257 (35.3)
High risk (3.0 mg/L) 139 (12.6) 102 (39.5)
Age (yr) <0.001 <0.001
20-29 49 (12.9) 22 (43)
30-39 177 (26.6) 64 (7.0)
40-49 279 (36.6) 148 (16.7)
50-59 293 (40.2) 194 (22.9)
60-69 270 (41.5) 201 (32.6)
>70 189 (41.3) 187 (51.8)
Marital status <0.001 <0.001
Never married 140 (19.2) 33 (5.2)
Living with spouse 1,018 (36.2) 567 (18.0)
Separated, divorced, or widowed 99 (44.0) 216 (36.9)
Residential area 0.377 <0.001
Metropolitan 554 (31.3) 331 (16.5)
Urban 470 (32.0) 308 (16.9)
Rural 233 (35.0) 177 (25.5)
Education <0.001 <0.001
<Elementary school 204 (45.7) 333 (45.5)
Middle school 141 (40.2) 104 (27.7)
High school 426 (31.1) 239 (16.7)
>(ollege 486 (29.1) 140 (8.2)
Equivalent household income 0.001 <0.001
Quartile 1 (low) 246 (40.0) 229 (36.3)
Quartile 2 302 (34.4) 242 (21.2)
Quartile 3 329 (286) 190 (14.2)
Quartile 4 (high) 380 (30.9) 155 (11.8)
Economic activity 0.544 <0.001
Economic none activity state 305 (30.5) 425 (20.9)
Clerical work 371 (31.9) 100 (8.9)
Non-clerical work 581 (33.0) 291 (21.6)
Smoking <0.001 0014
Never 213 (223) 731 (182)
Former smoker 547 (34.3) 35 (11.7)
Current smoker (occasionally) 53 (32.1) 10 (10.8)
Current smoker (daily) 444 (35.9) 40 (22.9)
Alcohol consumption <0.001 <0.001
Never 53 (30.3) 181 (31.2)
No drinker for recent 1 year 164 (37.5) 174 (232)
Less than once a month 109 (23.8) 190 (17.6)
Once a month 89 (24.1) 76 (13.6)
2-4 times a month 278 (26.9) 104 (11.5)
2-3 times a week 348 (36.6) 62 (13.4)
More than 4 times a week 216 (45.2) 29 (22.0)
Physical activity 0.001 <0.001
Do not aerobic physical activity 717 (35.1) 552 (20.9)
Do aerobic physical activity 540 (29.1) 264 (14.0)

(Continued on next page)
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Table 2. Continued
Men (N=3,677) Women (N=3,956)
Variable Metabolic syndrome: yes Metabolic syndrome: yes
(n=1.257) pvalue (n-816) pvalue
Body mass index (kg/m?) <0.001 <0.001
Underweight (BMI <185) 5 (3.6) 4 (14)
Normal (18.5< BMI <23.0) 147 (11.0) 137 (5.7)
Overweight (23.0< BMI <25.0) 248 (23.1) 157 (195)
Obesity 1 (25.0< BMI <30.0) 716 (51.5) 393 (39.3)
Obesity 2 (30.0< BMI <35.0) 126 (76.4) 99 (58.7)
Obesity 3 (BMI >35.0) 15 (77.7) 26 (68.9)
Sleep duration weekday 0.319 <0.001
Less than 5 hours 56 (36.4) 52 (32.1)
56 hours 123 (36.5) 99 (23.2)
6-7 hours 313 (31.7) 167 (15.5)
7-8 hours 400 (30.4) 236 (16.4)
More than 8 hours 365 (32.4) 262 (17.0)
Self-assessed health <0.001 <0.001
Very good 62 (24.1) 23 (10.0)
Good 271 (25.0) 125 (105)
Normal 712 (34.0) 453 (18.6
Bad 183 (42.5) 174 (28.6)
Very bad 29 (51.4) 36 (43.6)
Stress perception 0.460 <0.001
Very low 223 (34.8) 177 (25.4)
Low 722 (31.3) 430 (16.6)
High 258 (31.6) 167 (16.0)
Very high 54 (35.7) 42 (19.1)
Values are presented as number (%).
Hs-CRP, high sensitivity C-reactive protein; BMI, body mass index.
Table 3. Factors related with metabolic syndrome in men
Variable Model 1 Model 2 Model 3 Model 4
Hs-CRP (ref: low risk [<1.0 mg/L])
Average risk (1.0-3.0 mg/L) 215" (1.78-2.60) 205" (1.69-2.51) 142" (1.13-1.77) 1417 (1.12-176)
High risk (>3.0 mg/L) 193" (1.47-2.54) 186" (1.41-2.50) 1.25 (0.91-1.73) 1.19 (0.85-1.67)
Age (ref: 20-29 yr)
30-39 228" (147-352) 251" (150-4.19) 244" (1.46-4.10)
40-49 354" (2.30-5.44) 465" (2.78-7.77) 458" (271-1.75)
50-59 3817 (243-6.00) 6.15" (3.58-1057) 6.07" (349-1057)
60-69 3777 (2.39-5.99) 7717 (410-12.20) 7177 (412-12.46)
>70 298" (185-481) 752" (422-1342) 760" (4.17-1387)
Marital status (ref: never married)
Living with spouse 1.19 (0.87-1.62) 1.00 (0.70-1.43) 1.01 (0.71-1.44)
Separated, divorced, or widowed 1.23 (0.80-1.87) 1.14 (0.71-1.85) 1.16 (0.71-1.88)

Residential area (ref: metropolitan)
Urban
Rural

Education (ref: <elementary school)
Middle school
High school
>(College

1.03 (0.85-1.87)
0.98 (0.76-1.26)

0.89 (0.65-1.23)
0.88 (0.66-1.16)
0.70" (0.51-0.95)

0.98 (0.78-1.23)
0.81 (0.62-1.07)

0.78 (055-1.10)
0.80 (0.59-1.08)
0.65 (0.46-0.92)

0.99 (0.79-1.25)
0.82 (0.62-1.08)

0.81 (0.57-1.16)
0.85 (0.63-1.16)
0.72 (0.51-1.02)
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Table 3. Continued

Variable Model 1 Model 2 Model 3 Model 4

Equivalent household income (ref: quartile 1 [low])

Quartile 2 0.75 (0.55-1.02) 0.75 (0.52-1.07) 078 (0.54-1.12)

Quartile 3 062" (0.45-0.84) 052" (0.36-0.75) 054" (0.74-0.79)

Quartile 4 (high) 065" (048-0.89) 056" (0.38-0.81) 059" (0.40-0.86)
Economic activity (ref: economic none activity state)

Clerical work 1.21 (0.91-1.60) 1.21 (0.87-1.68) 1.26 (0.90-1.77)

Non-clerical work 0.99 (0.76-1.27) 0.93 (0.69-1.26) 097 (0.71-1.32)

Smoking (ref: never)
Former smoker
Current smoker (occasionally)
Current smoker (daily)
Alcohol consumption (ref: never)
No drinker for recent 1 year
Less than once a month
Once a month
2-4 times a month
2-3 times a week
More than 4 times a week
Physical activity (ref: do not aerobic physical activity)
Do aerobic physical activity
BMI (kg/m?) (ref: normal [185< BMI <3.0])
Underweight (BMI <18.5)
Overweight (23.0< BMI <25.0)

1.09 (0.83-1.43)

0.82 (0.82-1.40)

Obesity 1 (25.0< BMI <30.0)
Obesity 2 (30.0< BMI <35.0)
Obesity 3 (BMI >35.0)

Sleep duration weekday (ref: 6-7 hr)
Less than 5 hr
56 hr
7-8 hr
More than 8 hr

Self-assessed health (ref: normal)

0.83 (0.96-2.52) 151 (092-2.47)
61" (1.22-2.12) 152" (1.16-2.01)
1.08 (0.60-1.96) 1.07 (053-1.94)
0.70 (0.38-1.28) 0.69 (0.38-1.27)
0.62 (0.34-1.14) 0.63 (0.35-1.14)
0.94 (0.53-1.64) 0.95 (0.54-1.67)
1.31 (0.74-2.31) 131 (0.75-2.29)
1.75 (0.93-3.09) 177 1.01-3.12)
0.80" (0.66-0.99) 0.84 (0.69-1.04)
026" (0.10-0.69) 022" (0.08-059)
253" (1.90-3.36) 255 (1.91-3.40)
1163 (8.84-15.31) 1186 (9.01-15.60)

4800 (28.09-82.04) 4887 (28.28-84.45)
9897 (19.24-508.96)  115.16" (20.46-648.30)

1.21 (0.73-2.00) 1.22 (0.74-2.01)
1.16 (0.81-1.65) 1.16 (0.82-1.66)
1.02 (0.81-1.30) 1.02 (0.80-1.30)
1.08 (0.84-1.40) 1.06 (0.82-1.38)

063" (0.41-0.94)

Very good

Good 068" (0.53-0.86)
Bad 140° (1.01-197)
Very bad 1.97 (0.91-4.30)

Stress perception (ref: very low)

Low 0.9 (0.71-1.27)
High 0.78 (0.56-1.09)
Very high 0.81 (0.42-1.58)

Values are presented as odds ratio (95% confidence interval). Model 1 included only hs-CRP; model 2 added socio-demographic factors to model 1; model 3 added health behavioral

factors to model 2, and model 4 added health status factors to model 3.

Hs-CRP, high sensitivity C-reactive protein; Ref, reference group; BMI, body mass index.

“p<0.05. “p<0.01. p<0.001.

H]THTHA] 11.86 (95% CI, 9.01-15.60), H|TR2tHA] 48.87 (95% CI,
28.28-84.45), B]THEHA| 115.16 (95% CI, 20.46*648.30)& EAHO
E fFofolA =it 7 A= R VIR i S5
0.63 (95% CI, 0.41-0.94), & 0.68 (95% CI, 0.53—0.86), UM 140
(95% CI, 1.01-1.97) 2 EA 2 0 2 $-o]5}t}. 1 2] ZoIAJE), 7%=
Ao, WEPE BAEE, A HARE B AEY A QA=

] =0> =20>T
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26.84) 2 SAA o= FOJ5HA EUTE AEEoA Y
T ZE o]5}E 7|20 2 U= o]AbollA] 0.52 (95% CI, 0.34~
0.79) 2 A 22 {51 W) 7HtaSolA IAESE 7%
08 3AE-9)= 0.66 (95% CI, 0.44-0.98), 4129 0.65 (95% CI,
0.43-0.99)2 EA|A 0 2 4-0]5}4] Wkt BMI:= AL 7|20 2
A% 0.21 (95% CI, 0.07-0.61), H]THATHA| 3.47 (95% CI, 2.57-4.70),
H]RFEHA] 9.25 (95% CI, 6.99-12.26), H]TH20HA] 22.87 (95% CI, 14.24
-36.73), BIYE3THA] 46.04 (95% CI, 17.04-124.36) 2 A2 0 2 §-2]
ST FHAATRE 75 5FF Hat AL 6AITE o4 7AI 7 et
£7]53§ 5A)7kolAk6 ]7¢ ]9} 1.49 (95% CI, 1.04-2.13) 2 A A
FrofslA Eokeh ] e RS VIEe R v E
£0.51 (95% CI, 0.29-0.90), Z-&-0.60 (95% CI, 0.46-0.80) & A 2] ©.
=2 %913}71] SEOkth. 1 9] ERVEHE, AFAI A, s BAIEE,
o oA AR, AL B AE A QA= R-OJEkA] ¢kt

ﬂ—(Table 4).

Table 4. Factors related with metabolic syndrome in women

s CRPS 5529 wu] Mol = E7l s gue
A amw AP 91 E BAs

K21, W84, BML ST, 708 A3 el B4
i%%} o} ol B U0 2 thA5 52 CRPS} Betslel 219

A1E0] Ayt= of-&at Z9tct
Hs-CRPO} Al -2 B8 g 13} Q1 1AS] 2] 9918 2

i

523 2004 o] B hs-CRP H9IHS 71202 B
a9l thAkE Y

WA 7Hs Aol oSt =

Variable Model 1 Model 2 Model 3 Model 4

Hs-CRP (ref: low risk [<1.0 mg/L])

Average risk (1.0-3.0 mg/L) 296 (242-362) 286" (2.30-3.55) 1717 (1.34-2.18) 169" (1.33-2.16)

High risk (>3.0 mg/L) 369" (264-5.17) 353" (2.35-5.30) 197" (1.26-3.07) 203" (1.28-3.23)
Age (ref: 20-29 yr)

30-39 154 (0.72-3.30) 1.27 (0.58-2.76) 1.27 (058-2.79)

40-49 393" (1.94-7.97) 305" (1.45-6.40) 295" (1.37-6.34)

50-59 547 (2.24-9.22) 428" (2.04-8.99) 420" (1.95-9.06)

60-69 4747 (2.24-10.01) 487" (2.20-10.79) 472" (2.07-1079)

>70 706" (3.26-15.30) 1152 (5.19-25.60) 11747 (5.14-26.84)
Marital status (ref: never-married)

Living with spause 1.15 (0.64-2.09) 1.29 (0.67-2.49) 142 (0.72-2.77)

Separated, divorced, or widowed 1.24 (0.67-2.31) 1.46 (0.75-2.84) 1.60 (0.81-3.16)
Residential area (ref: metropolitan)

Urban 0.99 (0.80-1.23) 0.95 (0.74-1.22) 095 (0.74-1.23)

Rural 1.00 (0.71-1.42) 0.93 (0.66-1.32) 0.92 (0.65-1.31)
Educational attainment (ref: <elementary school)

Middle school 0.68" (0.48-0.95) 0.75 (0.52-1.09) 0.78 (0.54-1.13)

High school 051" (0.37-0.73) 0.68" (0.48-0.97) 0.72 (0.50-1.04)

>College 0317 (0.21-0.46) 047" (031-0.72) 052" (0.34-0.79)
Equivalent household income (ref: quartile 1 [low])

Quartile 2 0.94 (0.68-1.30) 0.85 (0.60-1.21) 0.86 (0.60-1.22)

Quartile 3 0.71 (049-1.01) 066" (045-0.99) 0,66 (0.44-0.98)

Quartile 4 (high) 064" (0.44-0.93) 064" (0.43-0.97) 1,69 (0.43-0.99)
Economic activity (ref: economic none activity state)

Clerical work 0.99 (0.75-1.33) 1.20 (0.87-1.65) 1.26 (0.91-1.75)

Non-clerical work 0.90 (0.72-1.14) 0.93 (0.72-1.20) 0.96 (0.74-1.23)
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Table 4. Continued

Variable Model 1 Model 2 Model 3 Model 4

Smoking status (ref: never)

Former smoker 0.76 (0.45-1.26) 0.68 (0.40-1.16)

Current smoker (occasionally) 0.73 (0.30-1.81) 0.75 (0.32-1.77)

Current smoker (daily) 159 (0.92-2.75) 1.49 (0.85-2.60)
Alcohol consumption (ref: never)

No drinker for recent 1 year 1.10 (0.79-1.55) 1.05 (0.74-1.50)

Less than once a month 1.10 (0.78-1.55) 1.07 (0.75-1.53)

Once a month 0.77 (0.48-1.22) 0.74 (0.46-1.20)

2-4 times a month 0.99 (0.66-1.48) 097 (0.64-1.48)

2-3 times a week 1.00 (0.61-1.66) 1.01 (0.61-1.67)

More than 4 times a week 0.97 (0.50-1.88) 0.95 (0.49-1.85)
Physical activity (ref: do not aerobic physical activity)

Do aerobic physical activity 080" (0.64-0.99) 0.83 (0.66-1.03)

BMI (ka/m?) (ref: normal [18.5< BMI <23.0)
Underweight (BMI <18.5)
Overweight (23.0< BMI <25.0)
Obesity 1 (25.0< BMI <30.0)
Obesity 2 (30.0< BMI <35.0)
Obesity 3 (BMI >35.0)

Sleep duration weekday (ref: 6-7 hr)
Less than 5 hr
56 hr
7-8 hr
More than 8 hr

Self-assessed health (ref: normal)
Very good
Good
Bad
Very bad

Stress perception (ref: very low)
Low
High
Very high

0217 (0.07-061)

3477 (257-4.70)

925" (6.99-12.26)
2287 (14.24-36.73)
46.04" (17.04-124.36)

023" (0.08-0.69)

342" (254-461)

939" (7.12-12.40)
2369 (14.80-37.91)
51427 (19.71-134.14)

163 (0.94-2.80) 157 (091-2.72)
150" (1.05-2.15) 149" (1.04-2.13)
1.25 (0.92-1.69) 124 (0.91-1.67)
1.22 (0.90-167) 1.19 (0.87-162)

051" (0.29-0.90)
060" (0.46-0.80)
130 (0.94-1.78)
1.02 (049-2.11)

0.87 (0.63-1.22)
0.81 (0.56-1.16)
1.00 (0.58-1.73)

Values are presented as odds ratio (95% confidence interval). Model 1 included only hs-CRP;, Model 2 added socio-demographic factors to model 1; model 3 added health behavioral

factors to model 2, and model 4 added health status factors to model 3.
Hs-CRP, high sensitivity C-reactive protein; Ref, reference group; BMI, body mass index.
"p<0.05. “p<0.01. " p<0.001.
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