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) AF5 3 (metabolic  syndrome) @t THAF & QIALE S
A FAst Al 28 dRHY WS F7HAIH
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B dsHAste] Ao o] & wj7bA] 5gHole}y|
HoE 43 #dso G AL, o FdAE
A UE AbEE BFsHAS o] HAT FE
o] 7|sla Ao &2 F7tstAl EthGrundy &, 2005).
et 30t ol tAEST FHES A
32.9%, 7k 31.8% % EA YEtya Joh=1l
ZAL, 2005). Wl =] thAMSS T T &2 204 ©]4
NA 23.7% % ZAH AL, APl wet 18 S7}st
o, A FAF 24.0%, AR} 23.4%7F WA ST (Ford 5,
2002)°] SFEE, FA7F =4 Ytk E=3 Lims
(2006)2] 404 ©]¢ 704 A& LR FEAHY &
A A S ZEe] H] ﬁZA} oA FEAYGL 29.3%,
23%E 1% O FEA o] w4 YEEoH,
AA Y Zell = *3%}3&734 A75E, A3 A
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ojld& Rola 9t} thAF
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£ FA7} 2 831 T}(Beaglehole ©F Magnus, 2002; Berenson
S, 2005). A@AAEC] o= AR FEFS HA =]
et A% gdstA e 9, AFH Ao wet
HASETY A= sttt fefuvate 24 o
HE-o| ¢dtol| A NCEP-ATPIN 71&E 2 &8 &1 9~
ok B Ao A= American Heart Association/ National
Heart, Lung, and Blood Institude(AHA/NHLBI)ﬂ—zr S Ag
5, B2 HUEL oz gAaE —'rL./] 9
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Xl°ﬁ‘°ﬂ 74T6}— 404 o1 70X 74A 9] F
oA AHE Bl 2,000 & HWOE 5 111 ZAP

L 2006\ 193 7€
o AFUEAE SEY A, @‘%73‘*“ e
7T A Age] AAY T2
Aojste] B Ao F B4 QY

|
el
2
o om

AAAS FEo2= AR AT, seesd & 54

SFHTHWHO WPR, 2000). A& @A 4(Body Mass Index;
BMD= =577 kg)E 7I(m)2] Al o= vro] Al4tstsl
L, 25 kg/m® ©]AH(WHO WPR, World Health Organization
Western Pacific Region, 2000)< & 7<) 7]F0.2 3%
t}. &) & #l(waist circumference; WC)= WHOOI A A A|
S el Eukbe A AR o 148 25-30cm 8

AFs #5atA Build FedA 5= stdiot A=
S AR FAAHAA THEA & Wi E A 3§
gEd SGAZ S4sA ) 32l = /7] 8] (waist/height

ratio; ©]3F W/Ht)x= &1 2]=#l/7]Hl(waist/height ratio)

cm/cm*1002.2  Al4bste], 50017490 74 $(Hsieh &
Takashi, 2006)Z H|W7]F0 2 3t ¢S 25 o
AA} AR E o] &3t 108 ol HHES HS $ 2
3| ZAst BHS Tt

3) HHZAL

AL 2A7 o]} w2 & e AFH sk BTE
Fetae 3R89

Avet7] flsted A8 250
75g8 EFILE S Hl & AEIXE 7}
SAA 1AZ 243 0] HS W O] At} EA o
ARESEAT 75 g BT "RSHAAR Al 2413 3R
(PP2=2-hour 75g OGTT, Post Prandial 2 hour blood glucose
test) H]= P Hs] oA 2003 A AS A=
g, 2A17F & gdo] 140-199mg/dl H|REO. 2 FEEIS] P2
2 35k A Y2 FRoA A EEIE o] &35t
of LA E ¥ $ WA 28t AL A
Tao FY FEste] AA 245 9t 14 % C-EHS
A @A (high sensitivity C-reactive protein; hs-CRP), |
2HE, IUE A Z 28 E(High density lipoprotein
cholesterol; HDL-C), %A ®¥(Triglyceride; TG), &&E83
(fasting blood sugar; FBS) 747 B3} 2A17F & &, ¢l&
H(lnsulin)= SA38ATE CRP 34 =7+ P54 3
(American Heart Association, AHA)®} 2 %A A EKCenters
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Ex9) FoSS HASEE BRARS

E 1. EARARIS LU 8l gatsts S

©9]: Mean+SD
Variables Men Women Total p-value

(n=841) (n=1,127) (n=1,968)

Height(cm) 1659 + 59 1532 £ 56 1586 + 85 0.000
Weight(kg) 65.0 £ 97 574 £ 84 607 £ 98 0.000
Body mass index(kg/m’) 239 £ 54 247 £ 46 244 + 50 0.001
Body fat(%) 151 £ 72 188 + 59 172 £ 6.7 0.000
Waist circumference(cm) 829 + 8.0 803 + 7.8 814 + 8.0 0.000
Waist to height ratio(cm) 50.0 + 4.7 524 + 53 514 £ 52 0.000
Systolic blood pressure(mmHg) 1351 + 17.8 1316 + 177 1331 + 178 0.000
Diastolic blood pressure(mmHg) 835 + 10.1 797 £ 9.7 813 = 10.0 0.000
Fasting glucose(mg/dL) 1009 + 265 964 =+ 223 983 + 243 0.000
PP2(mg/dL) 1323 £+ 598 1338 + 51.1 1331 £ 550 0.560
Insulin(uU/mL) 77 + 44 88 + 45 83 £ 45 0.000
Total cholesterol(mg/dL) 2059 + 389 2146 + 38.1 2109 =+ 387 0.000
Triglyceride(mg/dL) 186.1 + 1303 161.1 £ 955 1718 + 1124 0.000
HDL cholesterol(mg/dL) 447 + 115 456 =+ 103 452 + 108 0.063
hs-CRP(mg/L) 1.7 £ 19 13 £ 1.6 1.5 £ 17 0.000

for Disease Control, CDC)2] hs-CRPS] FHAFX|Z oA A2
(Tomas & Pearson, 2003)¥ 7]&< AHE-3IAT

rie
re
-
=2

L R AT e A P e e
American Heart Association/ National Heart, L
Institude(AHA/NHLB]) 2.2, tjA}o]d S5F9] 7|Fo 2
SAAY 150mg/dL ©]/d, HDL-C= FAF 40mg/dL 7%,
A2} 50mg/dL HRE Fhe £=571-89t 130mmHg ©]%%
T olg71Et 85mmHg ©17d, 3 5A @3 100mg/dLe]
d, BERHIT o g sk, 919 Al 7HA] - Foll Al
7¥A] o]/fol aFst tAEF T O E sttt B
vk 7]#& o) $hH] 718} 3] (KOSSO, Korean society for the
study of obesity, 2005)2] 7]1F o2 FAko] &8 90cm,
A2 85ene] S EHE AT

ung, and Blood
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ZAEAE A 481 W, AALR2TH R F 1,968
o]At}. BMIE= ©AF 23.9kg/m'] 3, o A= 24.7kg/m'©|
R, S EdE EA 82.9em, 91AF 80.3cmE UEFTEH
(p=0.001). A FFE FAF 15.1%, FAH8.8%=E A7}
= 3 TH(p=0.000). W/Ht= @A7F 50.0cm, S 27} 52.4cm
2 %93, TGE B4 186.1mg/dL, &1 A+ 161.1mg/dLE &
A7% &% THP=0.000). T=71E S, ol 71k AL
2R T =90 M (p=0.001), HDL-CE= Y17} M2 H|$&
¥ 3, hs-CRPE BA7F =% THp=0.000)(E 1).
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RIGESET 5208 B3t

2 MY Aol WE ASET fI"elAte] 2
o9): H(%)
Number of risk factor
Sex Age Number
0 1 2 3 4 5
Men 40-49 143 18 (12.6) 35 (24.5) 31 21.7) 38 (26.6) 17 (11.9) 4(2.8)
50-59 351 48 (13.7) 70 (20.0) 107 (30.6) 77 (22.0) 38 (10.9) 10 (2.9)
60-69 347 33 (9.5) 101 (29.2) 102 (29.5) 62 (17.9) 39 (11.3) 9 (2.6)
Total 839 99 (11.8) 206 (24.6) 241 (28.6) 178 (21.1) 94 (11.2) 23 (2.7)
Women 40-49 267 57 (21.3) 83 (31.1) 69 (25.8) 40 (15.0) 15 (5.6) 3 (1.1
50-59 445 39 (8.8) 89 (20.0) 134 (30.2) 110 (24.5) 58 (13.1) 15 (3.4)
60-69 415 28 (6.7) 75 (18.1) 113 (27.2) 115 (27.7) 63 (15.2) 21 (5.1)
Total 1,127 124 (11.0) 248 (21.9) 316 (28.1) 264 (23.4) 136 (12.1) 39 (3.5)
Total 1,968 223 (11.3) 454 (23.1) 557 (28.3) 441 (22.4) 230 (11.7) 62 (3.2)
I 3 HASST 91" ARzl At
Sex Variables  BMI WC WHt FBS PP2 Insulin SBP DBP TG HDL-C hs-CRP
Men Wt 0.43*  0.84*  0.67* 0.14% -0.05 0.36* 0.23* 0.22%¥  0.25%  -0.32% 0.10
BMI 0.39*  0.37* 0.06 -0.01 0.17* 0.07* 0.09*  0.12*  -0.14* 0.08*
WC 0.93* 0.16* 0.03 0.36* 0.24* 0.23*  027*  -0.33* 0.15*
WHt 0.14* 0.08* 0.33* 0.22% 0.21*%  027*  -0.32%* 0.16*
FBS 0.36* 0.17* 0.11* 0.10%*  0.11* -0.01 0.11*
PP2 0.02 0.04 0.08*  0.09* -0.02 0.07*
Insulin 0.12* 0.13*  0.15*  -0.16* 0.06
SBP 0.70*  0.15* 0.02 0.05
DBP 0.17* 0.03 0.03
TG -0.26* 0.10*
HDL-C -0.09*
Women Wt 0.57*  0.78%  0.59* 0.10* 0.05 0.31% 0.16* 0.16*  0.15%  -0.09* 0.15%
BMI 0.56%  0.54* 0.06 0.04 0.26* 0.17* 0.14*  0.18*  -0.07* 0.14*
WC 0.91* 0.16* 0.16* 0.29* 0.25* 0.22*%  0.24*  -0.14* 0.21*
WHt 0.15% 0.19* 0.28* 0.28* 0.23*  0.25%  -0.14* 0.21*
FBS 0.27* 0.10* 0.09* 0.09*  0.12*  -0.07* 0.09*
PP2 0.02 0.11* 0.09¥  0.11*  -0.08% 0.05
Insulin 0.18* 0.19*  0.15* 0.03 0.12*
SBP 0.77%  0.16* -0.04 0.10*
DBP 0.15% -0.04 0.11%*
TG -0.31% 0.13*
HDL-C -0.09*
* p<0.05
Foot note; BMI: Body mass index(kg/m’), WC: Waist circumference(cm), W/Ht:
Waist to height ratio(cm/cmx100), SBP: Systolic blood pressure(mmHg), DBP;
Diastolic blood pressure(mmHg), FBS: Fasting glucose(mg/dL), PP2: 2-hour 75g OGTT,
Post-Prandial 2 hour blood glucose test, TG: Triglyceride(mg/dL), HDL-C: HDL cholesterol(mg/dL)
2. M} K30 M2 AISSE |I-RAURC B ] 37.3% ol Atk WAFSET JAe7]E AUt o
. ) . TAAA FEES U, 17 7H T2 4547(23.1%), 2
oS FEe FAAAER WARA, GASET A L somosan), S 41m24%), A0S 2309
FAAZE RIel AL 21, AT FT AR7L ) 00 s pmGow e 1B A1 Tol A B
= AFAATE 3 o] AS &, AS TS HA



E 4 HAS=E

oA BMI, hs-CRP, Insulin, W/Ht & @H|

+9]: Mean+SD

Grop BMI(kg/m’) hs-CRP(mg/L) Insulin(pU/mL) W/Ht(cm)
n Mean S.D Mean S.D Mean S.D Mean S.D
Metabolic Syndrome <3 1,234 2340 + 5.10 131 + 1.74 7.38 + 3.80 4953 + 451
Metabolic Syndrome >3 734 2601 + 431 1.72 + 1.74 998 + 5.06 5451 + 477
p-value 0.000 0.000 0.000 0.000
ok 4R B AFET AB21E A4S A8 b FTl obd A% 131 mgL, UAFFETAIME 172
AT Qe te AE W el Zol7k YRer, A mgLolArkp=0.000). WiHtE EIW%?% | obd A%

S AT AR
= 427 GAR
E34Th AEUA MM E AxTE o (A
21.1%, A7} 22.4%), AHE 2= A= 40th ol A 26.6%,
A2p= 60t ol M 27.7%7F tAFS S A @ A AF 370 ol A]
EUTHE 2).
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WA T A LAY FHABAAE BH, FA
7% BMI= 32 E 3 (r=0.39), W/Ht(r=0.37), TG(r=0.12)
o} o] AJ#AA7E 9o, HDL-C(r=-0.14)2} 2] 4
HHAE Bt s EdE WHH(=0.93), TG(r=0.27),

hs-CRP(r=0.15)%} 9] ZHAAE
hs-CRP(r=0.16), TG(=0.27), &=7] &%
Ht=021)7 F9] FAAAE BTy &
ol 7] dk(r=0.70)% & FHBAAE B ATHp<0.05).
oqzte] A9, BMIE &8 (=0.56), W/Ht(r=0.54),
TG(r=0.18)%} %] A##AA 7} ¢l 2w, HDL-C(r=-0.07)%}
29 AFAAZE EYd. WHtE F37184=0.28),
hs-CRP(r=0.21)9} 9] Aol i, #5718t ot
718 9H(r=0.77), TG(r=0.16), hs-CRP(r=-0.10)2} %o} Ao
BAZF 901, HDL-C(r=-0.04)2+= 29| A BAAES B
A ThH(p<0.05)(:E 3).

ERoH, WHtE
2t(r=0.22), ©]$+7]
7] e

4. LHAIEZZ20|A BMI, hs-CRP, Insulin, W/Ht
HrH|w

AFE S of 5o 4 BMI, hs-CRP, Insulin, W/HtS] 3
E A3} BMI} hs-CRP, Insulin, W/Ht
o] HFo] 93 2Fo]S Bl hs-CRPY A thatE

49.53cmE YEFS L, thAFS Sl 75 54.51emE &8

H(p=0.000). Insulin®] 73 EH AbeETo] ofd AH$-

738mg/dL PAE ST 79 9.98mg/dLE =obA tAl
FaoAe] FHFATE FostAl F 7 thp=0.000)

(;L 4).

5. CHALSZ&

HED|IE

QIXtofl CHSH 2I=H|

AT A7 7 IAbel g 1Rl 4h=
& AH}E BA, 1ol = AR o] 40t vl L) A
60TH ol A 1.9941(95% CI 1.46~2.71) 7} 2™, BMI A
Al vlaal] Hekel A 1.6841(95% CI 1.30~2.16)

2 37184 hs-CRPE A4 HT I 7t
3, AT GRS 24 @92 AT ERTG Yo
ol A 1.56890(95% CI 1.27~1.93)2 Z7}stc) &
A dgdo] F7HEFE APR7E sl STt
A3, hs-CRPE 3L 9@l A Eobxlth EFu|Rko|
§dAF R vl A 9.444(95% CI
6.70~13.31)i 77}§E1, A= o] 40thET} 60TH ol A 1.94
H1(95% CI 1.23~3.07)Z YElgon, AANGF =5
ERu ko] $3u]= 7.274(95% CI 2.63~20.12)Z 1}
ettt A A A= W/HtOl A 1.9281(95% CI 1.56~
237) g7t fFostAl F71ekA T HDL-COlA = &
ARk o2kl A 5.1081(95% CI 3.61~7.19)Z S| &n7}
E9, FHE 99A GeRn A AFolA 1674
(95% CI 1.12~248)2 Fn7} Z7F ¥t W/HY,
Insulin, hs-CRPS &= X7} EolA4+E 9 gn|7} F718}
o, 9, &4, o1, BMI, W/Ht, hs-CRP, 5] thAZ
T A7 AEHE FHYIE AR YERT

5).

~
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Variable Blood Pressure Glucose Abdominal obesity Triglyceride HDL cholesterol
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)

Sex

Men 1.00 1.00 1.00 1.00 1.00

Women 0.61(0.44~0.84) 0.52(0.37~0.75) 0.83(0.53~1.30) 0.59(0.43~0.81) 5.10(3.61 ~7.19)
Age(year)

40-49 1.00 1.00 1.00 1.00 1.00

50-59 1.59(1.19~2.11) 0.89(0.64 ~1.24) 1.61(1.06 ~2.45) 1.16(0.87~1.56) 1.58(1.16~2.14)

60-70 1.99(1.46~2.71) 0.88(0.61 ~1.26) 1.94(1.23~3.07) 1.50(1.09 ~2.05) 1.23(0.88 ~1.71)
Education(years)

<6 1.00 1.00 1.00 1.00 1.00

6-12 1.05(0.81~1.36) 0.87(0.65~1.17) 0.95(0.65 ~1.40) 0.72(0.55~0.94) 0.93(0.71~1.23)

>12 0.88(0.48 ~1.60) 0.90(0.44 ~1.84) 1.58(0.59~4.26) 0.69(0.37~1.28) 1.27(0.68 ~2.39)

Household income

<50
50-100
100-200
200-300
=300

Alcohol
None
Ex-drinking

urrent-drinking

Exercise
No
Yes

Smoking
None-smoker
Ex-smoker

Current-smoker

1.00
0.87(0.67~1.13)
0.61(0.46~0.81)
0.88(0.57~1.36)
0.55(0.32~0.94)
1.00

1.10(0.76 ~1.60)
121(0.96~1.53)

1.00
1.00(0.78 ~1.27)

1.00
1.13(0.79~1.63)
0.81(0.56~1.18)

1.00
1.01(0.75~1.37)
1.24(0.90~1.71)
0.59(0.34~1.01)
0.87(0.46 ~1.65)

1.00
0.73(0.47~1.14)
1.10(0.84 ~ 1.44)

1.00
1.20(0.91~1.57)

1.00
1.22(0.82~1.81)
1.21(0.80~1.82)

1.00
1.07(0.74 ~1.56)
1.12(0.74 ~1.68)
0.93(0.49~1.77)
0.94(0.43~2.08)

1.00
1.02(0.58 ~1.77)
0.78(0.56 ~1.09)

1.00
1.01(0.72~1.42)

1.00
0.80(0.47~1.34)
1.07(0.61~1.88)

1.00
0.92(0.71~1.20)
1.16(0.87 ~1.54)
0.89(0.57~1.38)
1.40(0.80 ~2.44)

1.00
0.85(0.58 ~1.24)
1.11(0.88~1.41)

1.00
0.96(0.75~1.23)

1.00
1.19(0.83 ~1.70)
1.38(0.95~2.00)

1.00
1.07(0.80 ~1.42)
1.20(0.88 ~1.62)
1.26(0.79 ~2.01)
1.16(0.66 ~2.05)
1.00

0.78(0.53 ~1.15)
0.51(0.40 ~0.65)

1.00
1.43(1.10~1.86)

1.00
1.42(0.97~2.07)
1.67(1.12~2.48)
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Variable Blood Pressure Glucose Abdominal obesity Triglyceride HDL cholesterol
OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI) OR(95%CI)
Body fat(%)
Men<25&Women<30 1.00 1.00 1.00 1.00 1.00
Men>25&Women>30
1.48(0.70 ~3.10) 0.40(0.18 ~0.87) 7.27(2.63 ~20.12) 1.41(0.71~2.78) 0.85(0.42~1.72)

PP2(mg/dL)

<140 1.00 1.00 1.00 1.00 1.00

>140-<199 1.56(1.27~1.93) 5.26(4.15~6.67) 1.30(0.98 ~1.75) 1.28(1.04~1.58) 1.10(0.88 ~1.38)
Insulin(pU/mL)

<39 1.00 1.00 1.00 1.00 1.00

3.9-6.3 1.10(0.58 ~2.06) 6.25(1.85~21.11) 0.52(0.09~3.09) 1.54(0.76 ~3.14) 2.43(1.08 ~5.45)

>6.3 1.42(0.75~2.68) 8.71(2.57~29.48) 0.83(0.14~4.81) 2.99(1.46~6.11) 3.00(1.33~6.77)
BMII

<25kg/m” 1.00 1.00 1.00 1.00 1.00

>25kg/m’ 1.68(1.30~2.16) 1.18(0.89~1.57) 9.44(6.70 ~13.31) 1.30(1.01~1.67) 1.31(1.00~1.72)
W/Ht cm

<50 1.00 1.00 1.00 1.00 1.00

>50 1.23(0.96 ~1.58) 1.29(0.96 ~1.74) 0.01(0.00~.0.00) 1.66(1.28 ~2.14) 1.96(1.50~2.57)

Total cholesterol
<200mg/dL 1.00
>200mg/dL 1.09(0.89 ~1.34)

hs-CRP(mg/L)

<1.0 1.00
1.0-3.0 1.11(0.88 ~1.40)
>3.0 1.40(1.01 ~1.96)

1.00
1.10(0.87~1.40)

1.00
131(1.01~1.71)
1.70(1.20 ~2.42)

1.00
1.23(0.90 ~1.66)

1.00
1.50(1.09~2.07)
1.63(1.06 ~2.49)

1.00
1.92(1.56~2.37)

1.00
137(1.08~1.72)
1.10(0.80~1.51)

1.00
0.33(0.26~0.41)

1.00
1.44(1.12~1.85)
1.54(1.09~2.19)

Foot Note: Abdominal obesity: men >90cm women >85cm/ Triglyceride: >150mg/dL
HDL cholesterol: <40mg/dL(men), <50mg/dL(women)
Blood pressure: >130/85mmHg/ Fasting glucose: >100mg/dL



88 RIEHE - REIGERES $205 1%

E 6. HAS =0 deke2 F= AX=2 flgy|

Odds ratios 95%CI

Variables
Crude OR(95%CI) Adjusted*OR(95%CI)
Body mass index(kg/m’)
<25kg/m’ 1.00 1.00
>25kg/m’ 2.51 (2.00~3.16) 2.50 (1.99~3.15)

hs-CRP(mg/L)

<1.0 1.00

1.0-3.0 1.61 (1.28~2.03)
>3.0 1.63 (1.19~2.22)
Insulin(pU/mL)

<3.9 1.00

3.9-6.3 421 (0.99~17.88)
>6.3 8.15 (1.93~34.37)

Waist to height ratio(cm)
<50
>50

1.00
3.13 (2.40~4.08)

1.00
1.58 (1.26~1.99)
1.57 (1.15~2.15)

1.00
4.41 (1.04~18.75)
8.77 (2.07~37.15)

1.00
3.25 (248 ~4.24)

* Adjusted for sex
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<ABSTRACT>

Factors Affecting Metabolic Syndrome in a Rural Community

Jong Im-Kim
Department of Nursing, Daejeon Health Sciences College

Objectives: This study set out to investigate the relationship among the factors of metabolic syndrome diagnosis
criteria, their risk factors including general characteristics, and the distribution of the diagnosis criteria and risk among
the adult residents of a rural community.

Methods: Among 1,968 residents, those who had three or more of the risk factors of metabolic syndrome, which
include blood pressure, blood glucose, triglyceride, abdominal obesity, and HDL-C, were categorized as the metabolic
syndrome group. And their correlations were analyzed.

Results: As for the risk ratio with five factors of the metabolic syndrome diagnosis criteria, it was high according
to age and smoking. In addition, the results show that body fat percentage, hs-CRP, insulin, BMI, PP2, total cholesterol,
and W/Ht also had much impact on increasing the risk ratio of the metabolic syndrome diagnosis criteria. It turned out
that metabolic syndrome was affected by the body mass index(BMI), insulin, waist to height ratio(W/Ht), and hs-CRP.
It was 2.51 times crude odds ratio that BMI over the 25kg/m2 in the ratio of the fact of metabolic syndrome and adjusted
for sex odds ratio 2.50times and W/Ht was 3.31times, adjusted for sex odds ratio 3.25 times.

Conclusion: BMI, W/Ht and smoking of the general characteristics seem to have close relationships with high
correlations between the metabolic syndrome diagnosis criteria and the risk factors. Thus there is an urgent need to
evaluate them and take interventions and monitoring measures for the clustering of risk factors.

Key words: Metabolic syndrome, Prevalence, Risk factors





