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1. Ael 4

A MAFeZ AdEHBHEE(Cardiovascular disease) 154 o] A<
A REe 13%E AAeaL JATHWHO, 2003). F-lvkel 2008 A&
SARI o5t HA A 2461138 F HIHAHY HGHo R
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ol o (Trevisan &, 1998; Isomma -5, 2001), ZAol= o]eid <3
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el A g Abgd 23 #dAe] e ZeE HudHa o
(Trevisan &, 1998; Lakka 5, 2002; Hedblad &, 2002; Meigs 5, 2002).
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g, Ao w2t B2 AolE Holi o] IdVIE EF o TiAE &
Al AR&SEal Uth. World Health Organization (WHO, 1998), European
Group for the Study of Insulin Resistance (EGIR, 1999), National
Cholesterol Education Program’s Adult Treatment Panel III report
(NCEP-ATP 1II, 2001), American Association of Clinical Endocrinologist
(AACE, 2003), American Heart Association/National Heart, Lung, and
Blood Institute (AHA/NHLBI, 2005), International Diabetes Federation
(IDF, 2005) 9] 71#olu F3loA d7]ES AAlstal ok
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Table 1. Previous criteria proposed for clinical diagnostic of metabolic syndrome in WHO, EGIR, and NCEP-ATP III

Measure WHO (1988)=* EGIR (1999) NCEP-ATP III (2001)
IGT, IFG, T2DM, or for those with normal
fasting glucose(<110mg/dl), glucose uptake
Insulin below the lowest quartile for background Plasma insulin>75th percentile None
resistance  population under investigation under Plus any 2 of the following Any 3 of the following 5 factors
Hyperinsulinaemic euglycaemic conditions
Plus any 2 of the following
Body Waist-to-hip ratio >0.9 in men or >0.85 in Waist >%cm in men or Waist Waist >102cm in men or >83cm
weight women and/or BMI >30kg/m’ >80cm in women inwomen
. TG >150mg/dl
Linid TG >150mg/dl and/or HDL-C <35mg/ dl in men TG >180mg/dl or HDL-C <40mg/dl HDL C <d0mg/dl in men or <30me/dl
D or <39mg/dl in women or treatment for lipid abnormality . me
in women
Blood I >140/90mmHg  or  treatment  of
Pressure =140/%0 g previously diagnosed hypertension >130/85 €
Fasting . . >110mg/dl or previously diagonsed
alucose IGT, IFG, or T2DM >110mg/dl but not diabetes TODM
- — - = -
Other Urinary albumin in excretion rate >20ug/min

or albumin: creatinine ratio >20mg/g

*Diabetes: fasting>126mg/dl or 2hr post glucose load>200mg/dl.; IGT: fasting(if measured)<126mg/dl and 2hr post
glucose load>140mg/dl.; IFG: 110>fasting glucose<126mg/dl and(if measured) 2hr post glucose load<140mg/dl.
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Table 2. Previous criteria proposed for clinical diagnostic of metabolic syndrome in AACE, AHA/NHLBI, and IDF

Measure AACE (2003) AHA/NHLBI (2005) IDF (2005)
Insulin ng; IFG, ¢ the followin None None
resistance us atly of the foflowing Any 3 of the following 5 factors
based on clinical judgment
Central obesity defined as waist circumference >
94cm for Europid men and >80cm for Europid
Body , Waist >102cm in men or Waist >88cm in women, with ethnicity specific values for other
. BMI >25kg/m . . .
weight women group(south Asians >90cm in men or >80cm in
women)
Plus any 2 of the following 4 factors
TG >150mg/dl or on treatment for TG =150mg/dl or treatment for this lipid
TG >150mg/dl and elevated triglycerides abnormality
Lipid HDL-C <40mg/ dl in men or C < : < :
<50mg/dl in women HDL-C <40mg/dl in men or <30mg/dl in HDL-C <40mg/dl in men or <50mg/dl in
8 women or on treatment for reduced N .
women or treatment for this lipid abnormality
HDL-C
Blood o Syst}olhc BP =130 or ,dlaStOhC ],3P 85= Systolic BP =130 or diastolic BP >85mmHg or
Pressure =130/85 ] g or on antihypertensive drug treatment of previously diagnosed hypertension
treatment in a hypertension patient P y diagh yp
i >
Fasting =100mg/dl or on drug treatment for >100mg/dl or previously diagonsed T2DM
glucose elevated glucose
Other Other features of IR
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Table 3. Countryfthnic-specific values for waist circumference (as a measure of

central obesity)

Country/Ethnic group

Waist circumference

Europids
>
In the USA, the ATP III values are likely Male =9%cm
i . Female >80cm
to continue to be used for clinical purpose
Male >90cm
South Asians
Female >80cm
; Male >90cm
Chinese
Female >80cm
Male >85cm
Japanese
Female >90cm

Ethnic South and Central Americans

Use South Asian recommendations
until more specific data are available

Sub-Saharan Africans

Use European data until more
specific data are available

Eastern Mediterranean and Middle
East(Arab) populations

Use European data until more
specific data are available

(Alberti 5, 2007)
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AEAAZH(120-125, 160-169, 170-174), T AE(121, 120-125), HEF
(160-169).
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Table 4. Clinical diagnosis of metabolic syndrome in this study

Clinical

Measure NCEP-ATP III AHA/NHLBI IDF
. Three or more of the Three or more of the main criterion and two
Inaulin . . . . . . .
. following five risk following five risk more of the following
resistance .
factors factors four risk factors
Abdominal Man >90cm Man >102cm Man >90cm
obesity Women >80cm Women >88cm Women >80cm
) ) >150mg/dL or
Triglyceride >150mg/dL >150mg/dL
under treatment
HDL-
<40/50mg/dL (M/F) <40/50mg/dL (M/F) <40/50mg/dL (M/F)
Cholesterol
>130/ >85mmH i
Blood > 130/ =85mmHg / mmiig Hypertension
pressure or medication or >130/=85mmHg
: >110 dL
Fasting ‘ @g/ oo >100mg/dL >100mg/dL or DM
plasma diabetic (include (include diabetes) hist dicati
include diabetes istory or medication
glucose diabetes) y
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AT GA b= 30-7441 9] FA} 982, HAF 1,370% & EFSA o™, AF BT
(FREZAA)S A 51.2(+128)Al, Ak 505(13.1)4 °IAH. sE=d e B
& 32 851(8.1)em, A 81.2(x9.8)emE FA7E ARG EdTh 2718
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42.7%), JAZTAA 4047 (41.4%), ¥1F

AR 1559 (15.9%) ©lR, oAA= dAAFAA 557 (4.0%), FHAFAA 759

(5.5%), FIFAA}F 1,239 (905%) 22 At FA&o] AR T Hdt).
SFAEE SR SFATE 9229 (945%), HlSFA7E 549 (5.5%) ©1%a,

A= SFA7F 1,050 (76.9%), Bl-SFA7F 3169 (23.1%) -2 HAke] S5F89]
=

& ke wolal 7247 (74.3%)°] EE SHAl v welien, HA= 210
H(154%)°] +5S 3= FolAUL 1,157% (84.6%)°] &85 JIA] Yv FoE

Ao} oie] $EAVL WAL ER.
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Y FHES A 18198 (18.6%), oAb 2637 (19.2%) oA, 1PSE °F

Bggo al 148%(153%), o1xF 2199(16.3%) © Lt

I
oo

FHES FA 987 (10.0%), A&} 899 (6.5%) ©lUiL, T oF

B2 P& 78 (8.0%), AR 749 (5.4%) ©] A TH(Table 6).

2) A A o A T (KHS)
AT A= 30-74419] FAF 344787, A} 24,6185 T o, A
B (RTINS FAF 44.6(x9.6) 4, A+ 45.9(+10.3)4] ©] A Th

SAYEdY FTFe A 85.9(x8.7)cm, A+ 78.0(£10.3)em=E HA7} AR

of

EAEE, &

o} =AUt HDL-FY2HES AQ3 5718, o718,
=

A7} A E G

FAdEH s FAE AAFAA 18,3919 (53.5%), FAFAA 7,649% (22.2%),
8

i
=
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=
it
ofN
o,
N
ok
flo
e

9ktH(Table 5).

A38%(24.5%) ©l%a, ARE AAFAR 1,215%(4.9%), FAFAR
3947 (1.6%), &AL 23,0099 (93.5%) 02 FAte] FAEo] AR EhTh
SFEHE FAE SFAE 28307 (82.1%), HISFAE 6,171 (17.9%) ©

AL, ARE SFA7L 7,089 (28.8%), HISFAT} 17,5297 (71.2%) 0.2 FA}e]
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T FHES 94 2,033%(5.9%), AR 1,233 (5.0%) ©1AaL, F=H oF

B85 A 5419(1.6%), A 3759 (1.5%) ©] ATH(Table 6).

3) 3= AT & (KMI)

AT A= 30-74419] FAF 141,628, AR} 55,6225 E SR O, A%

I+

TEEFA)S G2 41.8(27.9)41, oA} 40.3(x8.6)4] ©]ATh.
AYEd Y HFL PR 84.7(+11.9)cm, A} 73.8(+10.3)emZ FA7} AAFE
o =3tk HDL-Z28 28 &S AT 5718, o718, 35AEY, &
ZHzEE, FHALL AT AARG E%deh(Table 5).
FAdH e FAE dAFAA 64,6597 (45.7%), HAZTAAL 33,4067 (23.6%),
HI 5 AAF 43,5637 (30.8%) oL, AX= PAFAA 1,846 (3.3%), AAFAA
1,471%8(2.6%), V1 FAA} 52,3059 (93.0%) & G218 Fd&0] AT =3k}
SFAHE FAE SFA7L 119,5927 (84.4%), HISFAH7E 22,036 (15.6%)

o|R3L, AAE SFA7F 24,5967 (44.2%), BI=-TAH7F 31,0267 (55.8%) 2 FA}

o &F&0] ARG AT
TEe she T 84 Fv woE UrsdEs W, EAks 93,0627(66.0%)°]

a¥Eet FHES HA 51818 (3.7%), A 1,172%(2.1%) oL, ¥ oF

B85 P 16%(0.01%), 1A 59%(0.01%) ©] ATt

of
kr
ok
Ho
o
4]
flo
Ao

2F 2,907 (1.6%), 1A 4049 (0.7%) ©lar, T of

EE&E2 A 3%(0.0%), A 178(0.0%) ] A H(Table 6).
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AT A dBETEH EXE= Table 73 2T
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Table 5. General characteristics of the study population

KNHANES=* KHS*t KMI¥
Variable Men Women Men Women Men Women

(n=982) (n=1,370) (n=34,478) (n=24,618) (n=141,628) (n=55,622)

Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD

Age (years) 51.2 + 12.8 50.5 £ 13.1 446 + 96 459 + 10.3 41.8 + 79 40.3 + 8.6
BMI (kg/m’*) 24.0 £ 29 238 £33 237 + 29 233 + 3.2 243 + 29 219 £ 30
Waist circumference (cm) 8.1 + 81 812 + 9.8 85.9 + 8.7 78.0 = 10.3 84.7 + 11.9 73.8 + 10.3
SBP (mmHg) 121.3 + 16.0 1155 + 17.8 1226 £ 17.0 117.7 + 19.0 1205 + 12.6 1106 = 135
DBP (mmHg) 795 = 10.1 741 £ 94 763 + 116 737 + 11.2 75.8 £ 9.3 69.5 £ 9.0
Fasting glucose (mg/dL) 994 + 244 9.4 + 216 9.2 £ 23.2 96.2 + 19.7 93.0 + 199 87.7 + 14.4
Total Cholesterol (mg/dL) 1889 + 34.0 191.7 £ 37.2 1939 + 34.6 190.1 + 36.1 1946 + 33.4 1834 + 32.3
Triglyceride (mg/dL) 152.0 + 874 1229 + 719 1458 + 89.1 1156 + 71.2 163.0 £ 101.6 98.3 + 57.0
HDL-Cholesterol (mg/dL) 399 + 10.1 433 £ 99 487 £ 114 54.2 + 12.6 486 + 84 56.8 £ 9.8

*KNHANES: Korea National Health and Nutrition Examination Survey; ¥ KHS: Korean Heart Study; ¥ KMI: Korea Medical Institute
SD: Standard Deviation
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Table 6. Lifestyle and past history of the study population

KNHANES=* KHS* KMI#

Variable Men Women Men Women Men Women

(n=982) (n=1,370) (n=34,478) (n=24,618) (n=141,628) (n=55,622)

N (%) N (%) N (%) N (%) N (%) N (%)

Smoking status (n=976) (n=1,369) (n=34,478) (n=24,618) (n=141,628) (n=55,622)
Non smoker 155 (15.9) 1,239 (90.5) 8,438 (24.5) 23,009 (93.5) 43,563 (30.8) 52,305 (94.0)
Ex-smoker 404 (41.4) 75 (5.5) 7,649 (22.2) 394 (1.6) 33,406 (23.6) 1,471 (2.6)
Current smoker 417 (42.7) 55 (4.0) 18,391 (53.3) 1,215 (4.9 64,659 (45.7) 1,846 (3.3)
Alcohol use (n=976) (n=1,366) (n=34,478) (n=24,618) (n=141,628) (n=55,622)
Non drinker 54 (5.5) 316 (23.1) 6,171 (17.9) 17,529 (71.2) 22,036 (15.6) 31,026 (55.8)
Drinker (Ex and Current) 922 (94.5) 1,050 (76.9) 28,307 (82.1) 7,039 (28.8) 119,592 (84.4) 24,596 (44.2)
Regular exercise (n=975) (n=1,367) (n=31,549) (n=23,022) (n=140,978) (n=55,289)
Yes 251 (25.7) 210 (15.4) 8,242 (26.1) 6,068 (26.4) 93,062 (66.0) 22,648 (41.0)
No 724 (74.3) 1,157 (84.6) 23,307 (73.9) 16,954 (73.6) 47916 (34.0) 32,641 (59.0)
Past history (n=976) (n=1,369) (n=34,478) (n=24,618) (n=141,628) (n=55,622)
Hypertension 181 (18.6) 263 (19.2) 3,955 (11.5) 2,615 (10.6) 5,181 (3.7) 1,172 (2.1)
Diabetes 98 (10.0) 89 (6.5 2,033 (5.9) 1,233 (5.0) 2,190 (1.6) 404 (0.7)
Drug (n=967) (n=1,344) (n=34,478) (n=24,618) (n=141,628) (n=55,622)

Hypertension 148 (15.3) 219 (16.3) 2,079 (6.0) 1,572 (6.4) 16 (0.01) 5 (0.01)
(n=976) (n=1,369) (n=34,478) (n=24,618) (n=141,628) (n=55,622)

Diabetes 78 (8.0) 74 (5.4) 541 (1.6) 375 (1.5) 3 (0.0) 1 (0.0

*KNHANES: Korea National Health and Nutrition Examination Survey; ¥ KHS: Korean Heart Study; ¥ KMI: Korea Medical Institute
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Table 7. Distribution of the study population by gender

KNHANES* KHS* KMI#

N (%) N (%) N (%)
Men 982 (41.8) 34,478 (58.3) 141,628 (71.8)
30 - 39 vyears 240 (24.4) 12,186 (35.3) 63,859 (45.1)
40 - 49 vyears 238 (24.2) 12,685 (36.8) 53,544 (37.8)
50 - 59 vyears 198 (20.2) 6,396 (18.6) 20,580 (14.5)

60+ years 306 (31.2) 3,211 (9.3) 3,645 (2.6)
Women 1,370 (58.3) 24,618 (41.7) 55,622 (28.2)
30 - 39 vyears 378 (27.6) 8,160 (33.2) 31,545 (566.7)
40 - 49 vyears 306 (22.3) 7,616 (30.9) 15,850 (28.5)
50 - 59 years 292 (21.3) 5,882 (23.9) 6,015 (10.8)

60+ years 394 (28.8) 2,960 (12.0) 2,212 (4.0)

* KNHANES: Korea National Health and Nutrition Examination Survey
t KHS: Korean Heart Study
¥ KMI: Korea Medical Institute
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Figure 1. Prevalence of the metabolic syndrome using NCEP-ATP III,
AHA/NHLBI, IDF criteria
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Figure 2. Prevalence of the metabolic syndrome using NCEP-ATP III,
AHA/NHLBI, IDF criteria
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Figure 3. Prevalence of the metabolic syndrome using NCEP-ATP III,
AHA/NHLBI, IDF criteria
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Figure 4. Prevalence of the metabolic syndrome according to NCEP-ATP III, AHA/NHLBI, IDF criteria by gender and age
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Figure 5. Prevalence of the metabolic syndrome according to NCEP-ATP III, AHA/NHLBI, IDF criteria by gender and age group
(without exclusion of HDL-C)
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Table 8. Prevalence of the metabolic syndrome risk factors at baseline

in men
NCEP-ATP Il AHA/NHLBI IDF
N (% N (%) N (%)
KNHANES
H_WC 274 (27.9) 13 (1.3 274 (27.9)
H_TG 395 (40.2) 395 (40.2) 395 (40.2)
L_HDL 553 (56.3) 553 (56.3) 562 (27.2)
H_BP 354 (36.1) 411 (41.9) 411 (41.9)
H_FBS 159 (16.2) 332 (33.8) 337 (34.3)
MS 27.9 26.1 22.2
MS (HDL-C exclusion) 36.3 34.8 24.0
KHS
H_WC 12,229 (35.5) 1,019 (3.0) 12,229 (35.5)
H_TG 7,232 (37.0) 12,738 (37.0) 12,738 (37.0)
L_HDL 12,738 (21.0) 7,232 (21.00) 7,251 (21.0)
H_BP 12,480 (36.2) 13,272 (38.5) 13,272 (38.5)
H_FBS 5679 (16.5) 11,726 (34.0) 12,335 (35.8)
MS 19.8 15.9 18.2
age adjusted* 21.8 17.4 19.8
MS (HDL-C exclusion) 36.5 33.6 35.5
age adjustedx 39.8 36.9 37.9
KMI
H_WC 34,371 (24.3) 2,556 (1.8) 34,371 (24.3)
H_TG 60,841 (43.0) 60,841 (43.0)0 60,841 (43.0)
L_HDL 19,102 (13.5) 19,101 (13.5) 19,102 (13.5)
H_BP 46,277 (32.7) 46,284 (32.7) 46,284 (32.7)
H_FBS 13,235 (9.3) 30,726 (21.7) 30,963 (21.9)
MS 14.7 10.9 12.7
age adjusted* 17.5 13.5 15.0
MS (HDL-C exclusion) 31.5 27.6 20.1
age adjusted= 36.5 32.6 23.3

xAdjusted for age; Based on age distribution of subjects in the KNHANES

H_WC, high waist circumference (NCEP-ATP III, IDF:>90cm in men,

>80cm in

women; AHA/NHLBI: >102cm in men, >88cm in women); H_TG, high trigluceride (=
150mg/dl); L_HDL, low HDL cholesterol (<40mg/dl in men, <50mg/dl in women);
H_BP, high blood pressure (SBP >130mmHg or DBP >85mmHg); H_FBS, high fasting
blood sugar (NCEP-ATP III: >110mg/dl; AHA/NHLBI, IDF: >100mg/dl)
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AIZEE o] 8L IDF 7]EdA 7.3%, NCEP-ATP III 7|39
A 72%, AHA/NHLBI 7|50l 5.7% =oldth T3, dAESFo A7
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Table 9. Prevalence of the metabolic syndrome risk factors at baseline

in women
NCEP-ATP III AHA/NHLBI IDF
N (%) N (%) N (%)
KNHANES
H_WC 744 (54.3) 333 (24.3) 744 (54.3)
H_TG 356 (26.0) 356 (26.0) 356 (26.0)
L_HDL 1,034 (75.5) 1,034 (75.5) 1,040 (75.9)
H_BP 304 (22.2) 396 (28.9) 396 (28.9)
H_FBS 147 (10.7) 308 (22.5) 316 (23.1
MS 30.2 27.3 32.3
MS (HDL-C exclusion) 33.1 30.3 35.3
KHS
H_WC 9,904 (40.2) 5125 (20.8) 9,904 (40.2)
H_TG 9,654 (22.0) 5,404 (22.0) 5,404 (22.0)
L_HDL 5,404 (38.8) 9,654 (38.8) 9,661 (38.8)
H_BP 6,902 (28.0) 7,553 (30.7) 7,553 (30.7)
H_FBS 3,085 (12.5) 6,160 (25.0)0 6,628 (26.9)
MS 20.3 18.8 20.1
age adjusted* 24.4 22.7 24.2
MS (HDL-C exclusion) 28.8 27.8 40.2
age adjusteds= 34.6 33.2 45.0
KMI
H_WC 11,900 (21.4) 3,256 (5.9 11,900 (21.4)
H_TG 6,558 (11.8) 6,558 (11.8) 6,558 (11.8)
L_HDL 12,253 (22.0)0 12,253 (22.0) 12,253 (22.0)
H_BP 6,952 (12.5) 6,957 (12.5) 6,957 (12.5)
H_FBS 2,111 (3.8) 6,182 (11.1) 6,252 (11.2)
MS 7.2 5.7 7.3
age adjusteds= 17.2 14.6 17.6
MS (HDL-C exclusion) 11.9 9.2 11.5
age adjustedx 26.1 21.2 24.9

*Adjusted for age; Based on age distribution of subjects in the KNHANES

H_WC, high waist circumference (NCEP-ATP III, IDF:>90cm in men, >80cm in
women; AHA/NHLBIL: >102cm in men, >88cm in women); H_TG, high trigluceride (=
150mg/dl); L_HDL, low HDL cholesterol (<40mg/dl in men, <50mg/dl in women);
H_BP, high blood pressure (SBP >130mmHg or DBP >85mmHg); H_FBS, high fasting
blood sugar (NCEP-ATP III: >110mg/dl; AHA/NHLBI, IDF: >100mg/dl)
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AHA/NHLBI 71&oA YA+ 16.0%, A& 12.3% . th 38 o)A =gkoh

PAS S A4V 1A 2700 A5-9 74

$} AHA/NHLBIY] 71&EdA Y9 2% 50%=
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Table 10. Prevalence of the metabolic syndrome according to number of
the risk factors (KNHANES)

Number of Men Women
Diagnostic criteria
components N % N %
0 177 18.0 168 12.3
1 273 27.8 397 29.0
2 258 26.3 392 28.6
NCEP-ATP III
3 169 17.2 269 19.6
4 86 8.8 123 9.0
5 19 1.9 21 1.5
0 157 16.0 207 15.1
1 282 28.7 461 33.7
2 287 29.2 328 23.9
AHA/NHLBI
3 178 18.1 223 16.3
4 76 7.7 114 8.3
5 2 0.2 37 2.7
0 708 72.1 626 45.7
1 10 1.0 60 4.4
1+ 1 46 4.7 242 17.7
IDF
1+ 2 94 9.6 217 15.8
1+ 3 83 8.5 169 12.3
1+ 4 41 4.2 56 4.1
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2) AN ZHE o AT (KHS)

WA AP LA JF7 09 W] FH¥ES IDFY] 7|4 &
2 655%, A=A} 59.8% % NCEP-ATP III 7]&FolA 22 253%, o=} 29.0%,
AHA/NHLBI 7]Zol A GA} 27.5%, A& 29.6% KTt 28] = =4th

WALSST 87t A 27090 AB9-9 ¥ &2 NCEP-ATP III
9} AHA/NHLBIY 7]EolA HY EF 50%E Edou IDFY ZE-$ 20%
5 9A Aok

PAIZZT YPQAE 37] 7HAT YeE A= NCEP-ATP 111 7159
A 32 139%, oA 12.9%, AHA/NHLBI 7|ZFoA 32b 12.8%, A}

121%, IDF 7] YA 104%, A& 10.9% ©] Stk

S 99X &A%, /e BF 7HAL e AT 2%E @A L UtH(Table
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Table 11. Prevalence of the metabolic syndrome according to number of
the risk factors (KHS)

Number of Men Women
Diagnostic criteria
components N % N %

0 8,724 25.3 7,144 29.0
1 10,319 29.9 7,257 29.5
2 8,600 24.9 5,224 21.2

NCEP-ATP III
3 4,783 13.9 3,179 12.9
4 1,770 5.1 1,463 5.9
5 282 0.8 351 1.4
0 9,472 27.5 7,278 29.6
1 10,675 31.0 7,509 30.5
2 8,836 25.6 5,200 21.1

AHA/NHLBI
3 4,406 12.8 2,974 12.1
4 1,023 3.0 1,320 5.4
5 66 0.2 337 1.4
0 22,249 64.5 14,714 59.8
1 2,440 7.1 2,108 8.6
1+ 1 3,520 10.2 2,850 11.6

IDF

1+ 2 3,389 10.4 2,684 10.9
1+ 3 2,157 6.3 1,653 6.7
1+ 4 523 1.5 609 2.5
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3) =9 8k - 4 (KMI)

WA B a4 7t 0¥ WY F8ES IDFY 7EolA &t
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WAIEET AP 4E 37 7N & A$E NCEP-ATP 1T 7%
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Table 12. Prevalence of the metabolic syndrome according to number of
the risk factors (KMI)

Number of Men Women
Diagnostic criteria
components N % N %
0 45,916 32.4 31,356 56.4
1 44,469 31.4 14,178 25.5
2 30,398 21.5 6,106 11.0
NCEP-ATP III
3 15,481 10.9 2,735 4.9
4 4,703 3.3 1,056 1.9
5 661 0.5 191 0.3
0 47,129 33.3 33,276 59.8
1 47,789 33.7 13,796 24.8
2 31,316 22.1 5,363 9.6
AHA/NHLBI
3 12,661 8.9 2,218 4.0
4 2,561 1.8 815 1.5
5 172 0.1 154 0.3
0 107,257 75.7 43,722 78.6
1 5,346 3.8 4,128 7.4
1+ 1 11,025 7.8 3,715 6.7
IDF
1+ 2 11,145 7.9 2,471 4.4
1+ 3 5,682 4.0 1,246 2.2
1+ 4 1,173 0.8 340 0.6
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Table 13. Rates for prevalence of metabolic syndrome according to diagnostic criteria and age group (KNHANES)

NCEP AHA IDF Corresponding rates NCEP-ATP III comparable rates
a b c ac ab bc abc b/a c/a ac/a ab/a bc/a  abc/a
% % % % % % % % % % % % %
Men
30-39 (years) 23.4 17.5 17.2 15.9 16.7 9.2 9.2 74.8 73.5 67.9 71.4 39.3 39.3
40-49 (years) 24.3 24.3 21.8 19.3 18.0 13.0 13.0 100.0  89.7 79.4 74.1 53.5 53.5
50-59 (years) 30.8 29.8 27.2 22.7 22.2 15.6 14.1 96.8 88.3 73.7 72.1 50.6 45.8
60+  (years) 32.3 31.7 23.2 18.6 26.4 13.4 12.7 98.1 71.8 57.6 81.7 41.5 39.3
Total 27.9 26.1 22.1 18.9 21.2 12.7 12.2 93.5 79.2 67.7 76.0 45.5 43.7
Women

30-39 (years) 10.0 7.9 10.9 9.5 7.1 6.9 6.6 79.0 109.0  95.0 71.0 69.0 66.0
40-49 (years) 18.3 12.8 19.6 17.3 10.5 10.2 9.5 69.9 107.1 94.5 57.4 55.7 51.9
50-59 (years) 34.6 32.1 38.3 32.2 29.1 29.4 26.7 92.8 110.7  93.1 84.1 85.0 77.2
60+  (years) 55.3 53.5 58.1 51.2 47.2 47.4 43.1 96.7 105.1 92.6 85.4 85.7 77.9
Total 30.1 27.2 32.2 28.1 24.0 24.0 22.0 90.4 107.0 934 79.7 79.7 73.1
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Table 14. Rates for prevalence of metabolic syndrome according to diagnostic criteria and age group (KHS)

NCEP AHA IDF Corresponding rates NCEP-ATP III comparable rates
a b c ac ab bc abc b/a c/a ac/a ab/a bc/a abc/a
% % % % % % % % % % % % %

Men
30-39 (years) 14.3 11.7 13.7 114 9.0 6.4 6.2 81.8 95.8 79.7 62.9 44.8 43.4
40-49 (years) 20.6 16.5 19.0 15.9 13.1 8.9 8.6 80.1 92.2 77.2 63.6 43.2 41.7
50-59 (years) 25.6 20.6 22.3 19.0 16.9 10.7 10.4 80.5 87.1 74.2 66.0 41.8 40.6
60+  (years) 26.3 20.7 23.6 20.3 17.2 11.9 11.5 78.7 89.7 77.2 65.4 45.2 43.7
Total 19.8 16.0 18.1 15.2 12.7 8.6 8.3 80.8 914 76.8 64.1 43.4 41.9

Women
30-39 (years) 8.3 7.6 8.2 7.1 6.0 5.5 5.0 91.6 98.8 85.5 72.3 66.3 60.2
40-49 (years) 16.3 15.4 16.5 14.1 13.0 12.1 11.0 94.5 101.2 86.5 79.8 74.2 67.5
50-59 (years) 31.7 29.2 31.2 27.2 25.5 22.9 21.1 92.1 98.4 85.8 80.4 72.2 66.6
60+  (years) 40.8 37.9 40.2 34.8 33.2 29.9 27.3 92.9 98.5 85.3 81.4 73.3 66.9
Total 20.3 18.8 20.0 17.4 16.1 14.6 13.4 92.6 98.5 85.7 79.3 71.9 66.0
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Table 15. Rates for prevalence of metabolic syndrome according to diagnostic criteria and age group (KMI)

NCEP AHA IDF Corresponding rates NCEP-ATP III comparable rates
a b c ac ab be abc b/a c/a ac/a ab/a bc/a  abc/a
% % % % % % % % % % % % %
Men
30-39 (years) 12.5 8.4 11.3 10.1 7.0 4.7 4.6 67.2 90.4 80.8 56.0 37.6 36.8
40-49 (years) 15.5 12.0 13.1 11.4 9.8 5.8 5.7 77.4 84.5 73.5 63.2 374 36.8
50-59 (years) 18.4 14.7 14.9 12.8 12.1 6.6 6.5 79.9 81.0 69.6 65.8 35.9 35.3
60+  (years) 22.5 17.8 19.5 16.4 15.2 9.3 9.1 79.1 86.7 72.9 67.6 41.3 40.4
Total 14.8 10.9 12.8 11.2 9.0 5.5 5.4 73.6 86.5 75.7 60.8 37.2 36.5
Women

30-39 (years) 2.6 1.9 2.8 2.4 1.6 1.5 1.4 73.1 107.7 92.3 61.5 57.7 53.8
40-49 (years) 7.0 5.5 7.1 6.0 4.4 3.7 3.4 78.6 101.4 85.7 62.9 52.9 48.6
50-59 (years) 20.3 16.1 20.0 17.7 14.4 12.5 11.8 79.3 98.5 87.2 70.9 61.6 58.1
60+  (years) 36.6 32.9 38.2 33.6 28.9 28.0 25.9 89.9 104.4 91.8 79.0 76.5 70.8
Total 7.2 5.7 7.4 6.4 4.9 4.4 4.1 79.2 102.8 88.9 68.1 61.1 56.9
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Table 16. Hazard ratio for development of ASCVD, CHD, Total Stroke

according to metabolic syndrome status

Sex

Diagnostic

criteria

ASCVD

CHD

Total Stroke

HR (95% CD

HR (95% CD

HR (95% CD

Men

Women

NCEP-ATP III

AHA/NHLBI

IDF

NCEP-ATP III

AHA/NHLBI

IDF

1.63 (1.48-1.79)

1.63 (1.48-1.81)

1.50 (1.36-1.66)

1.62 (1.44-1.83)

1.57 (1.39-1.77)

1.54 (1.36-1.74)

1.54 (1.10-2.14)

1.45 (1.01-2.07)

1.65 (1.18-2.31)

2.22 (1.22-4.03)

3.36 (1.83-6.17)

2.32 (1.28-4.22)

1.57 (1.33-1.85)

1.79 (1.51-2.12)

1.36 (1.14-1.62)

1.63 (1.34-1.98)

1.60 (1.31-1.95)

1.50 (1.23-1.82)

Adjusted for age and smoking status
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Table 17. Hazard ratio for development of ASCVD according to metabolic
syndrome risk factors

risk
Sex
factors

NCEP-ATP III

AHA/NHLBI

IDF

HR (95% CD

HR (95% CD

HR (95% CD

Men

H_WC

H_TG

L_HDL

H_BP

H_FBS

Women

H_WC

H_TG

H_HDL

H_BP

H_FBS

1.31 (1.19-1.43)

1.25 (1.14-1.37)

1.10 (0.99-1.22)

1.60 (1.46-1.75)

1.62 (1.47-1.79)

1.46 (1.30-1.65)

1.28 (1.13-1.44)

1.24 (1.10-1.38)

1.93 (1.71-2.17)

1.37 (1.20-1.58)

1.26 (1.01-1.58)

1.25 (1.14-1.37)

1.10 (0.99-1.22)

1.60 (1.46-1.75)

1.42 (1.30-1.56)

1.27 (1.12-1.44)

1.28 (1.13-1.44)

1.24 (1.10-1.38)

1.93 (1.71-2.18)

1.30 (1.15-1.46)

1.31

1.25

1.60

1.46

1.46

1.28

1.23

1.93

1.33

(1.19-1.43)

(1.14-1.37)

(0.99-1.23)

(1.46-1.75)

(1.34-1.60)

(1.30-1.65)

(1.13-1.44)

(1.10-1.38)

(1.71-2.18)

(1.18-1.49)

Adjusted for age and smoking status; ASCVD: Atherosclerotic cardio-cerebrovascular disease
H_WC, high waist circumference (NCEP-ATP III, IDF:>90cm in men, >80cm in women;
AHA/NHLBI: >102cm in men, >88cm in women); H_TG, high trigluceride (=150mg/dl);
L_HDL, low HDL cholesterol (<40mg/dl in men, <50mg/dl in women); H_BP, high blood

pressure (SBP

>130mmHg or

DBP =>85mmHg);

H_FBS, high fasting blood

(NCEP-ATP III: >110mg/dl; AHA/NHLBI, IDF: >100mg/dl)
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Table 18. Hazard ratio for development of CIHD according to metabolic
syndrome risk factors

Fisk NCEP-ATP III AHA/NHLBI IDF
Sex factors
HR (95% CD HR (95% CD HR (95% CD
Men
H_WC 1.34 (0.98-1.82) 1.77 (0.90-3.48) 1.34 (0.98-1.82)
H_TG 1.38 (1.01-1.87) 1.38 (1.01-1.87) 1.38 (1.01-1.87)
L_HDL 1.29 (0.91-1.81) 1.29 (0.91-1.81) 1.28 (0.91-1.81)
H_BP 1.44 (1.05-1.96) 1.38 (1.01-1.88) 1.38 (1.01-1.88)
H_FBS 1.36 (0.96-1.95) 1.44 (1.06-1.95) 1.54 (1.13-2.09)
Women
H_WC 1.70 (0.90-3.20) 1.36 (0.74-2.51) 1.70 (0.90-3.20)
H_TG 2.54 (1.41-4.58) 2.54 (1.41-4.58) 2.54 (1.41-4.58)
H_HDL 1.36 (0.76-2.43) 1.36 (0.76-2.43) 1.36 (0.76-2.42)
H_BP 2.15 (1.15-4.04) 2.35 (1.24-4.49) 2.35 (1.24-4.49)
H_FBS 2.78 (1.53-5.08) 2.63 (1.46-4.75) 2.38 (1.32-4.29)

Adjusted for age and smoking status; ASCVD: Atherosclerotic cardio-cerebrovascular disease
H_WC, high waist circumference (NCEP-ATP III, IDF:>90cm in men, >80cm in women;
AHA/NHLBI: >102cm in men, >88cm in women); H_TG, high trigluceride (=150mg/dl);
L_HDL, low HDL cholesterol (<40mg/dl in men, <50mg/dl in women); H_BP, high blood
pressure (SBP >130mmHg or DBP >85mmHg); H_FBS, high fasting blood
(NCEP-ATP III: >110mg/dl; AHA/NHLBI, IDF: >100mg/dl)

sugar
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Table 19. Hazard ratio for development of Total Stroke according to metabolic
syndrome risk factors

Fisk NCEP-ATP III AHA/NHLBI IDF
Sex factors
HR (95% CD HR (95% CD HR (95% CD
Men
H_WC 1.00 (085-1.17) 1.21 (0.82-1.78) 1.00 (0.85-1.17)
H_TG 1.25 (1.07-1.46) 1.25 (1.07-1.46) 1.25 (1.07-1.46)
L_HDL 1.01 (0.84-1.21) 1.01 (0.84-1.21) 1.00 (0.83-1.21)
H_BP 1.97 (1.68-2.31) 1.93 (1.64-2.26) 1.93 (1.64-2.26)
H_FBS 1.77 (1.49-2.09) 1.60 (1.37-1.86) 1.58 (1.35-1.84)
Women
H_WC 1.29 (1.07-1.57) 1.11 (0.90-1.36) 1.29 (1.07-1.57)
H_TG 1.34 (1.10-1.63) 1.34 (1.10-1.63) 1.34 (1.10-1.63)
H_HDL 1.30 (1.08-1.56) 1.30 (1.08-1.56) 1.29 (1.07-1.56)
H_BP 2.08 (1.70-2.53) 2.16 (1.77-2.64) 2.16 (1.77-2.64)
H_FBS 1.39 (1.11-1.74) 1.21 (0.99-1.47) 1.19 (0.98-1.44)

Adjusted for age and smoking status; ASCVD: Atherosclerotic cardio-cerebrovascular disease
H_WC, high waist circumference (NCEP-ATP III, IDF:>90cm in men, >80cm in women;
AHA/NHLBI: >102cm in men, >88cm in women); H_TG, high trigluceride (=150mg/dl);
L_HDL, low HDL cholesterol (<40mg/dl in men, <50mg/dl in women); H_BP, high blood
pressure (SBP >130mmHg or DBP >8mmHg); H_FBS, high fasting blood sugar
(NCEP-ATP III: >110mg/dl; AHA/NHLBI, IDF: >100mg/dl)
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Appendix Table 1. Corresponding rates of prevalence of metabolic syndrome defined by three diagnostic criteria (KNHANES)

All NCEP-ATP III AHA/NHLBI IDF

(%) (%) (%) (%)
All 17.9 29.1 61.5 26.7 67.0 28.0 63.9
Men 12.2 27.9 43.7 26.1 46.7 22.1 5b.2
Women 22.0 30.1 73.1 27.2 80.9 32.2 68.3

Appendix Table 2. Prevalence of metabolic syndrome defined by three diagnostic criteria among age groups in men (KNHANES)

All NCEP-ATP III AHA/NHLBI IDF
vears (%) %) (%) %)
30-39 9.2 23.4 39.3 17.5 52.6 17.2 53.5
40-49 13.0 24.3 53.5 24.3 53.5 21.8 59.6
50-59 14.1 30.8 45.8 29.8 47.3 27.2 51.8

60+ 12.7 32.3 39.3 31.7 40.1 23.2 54.7
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Appendix Table 3. Prevalence of metabolic syndrome defined by three diagnostic criteria among age groups in women (KNHANES)

All NCEP-ATP III AHA/NHLBI IDF
vears %) %) %) %)
30-39 6.6 10.0 66.0 7.9 83.5 10.9 60.6
40-49 9.5 18.3 51.9 12.8 74.2 19.6 48.5
50-59 26.7 34.6 77.2 32.1 83.2 38.3 69.7

60+ 43.1 55.3 77.9 53.5 80.6 58.0 74.3

Appendix Table 4. Corresponding rates of prevalence of metabolic syndrome defined by two diagnostic criteria among
age groups in men (KNHANES)

NCEP-ATP IT AHANHH NCEP-ATP I DR AHANHE DF
= (% (%) (%0 (%) (% %)
0-39 | 167 | 284 714 176 P4 159 | 234 679 238 6638 92| 176 526 238 387
4049 | 180 | 43 74l 243 741 193 | 243 ™4 269 TL7 130 | 243 535 269 483
0-99 | 22| 08 721 208 745 27 | 08 W37 298 6.2 156 | 2098 523 208 523

60+ | 64| 323 8L7 3L7 83 186 | 323 576 215 676 134 | 317 423 215 487
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Appendix Table 5. Corresponding rates of prevalence of metabolic syndrome defined by two diagnostic criteria among age

groups in women (KNHANES)

years NCEP AHA NCEP IDF AHA IDF
30-39 | 7.1 100 71.0 79 899 95 | 100  95.0 215 345 69 | 79 873 215 251
40-49 | 105 | 183 574 128  82.0 173 | 183 945 379 456 102 | 128 797 379 269
50-59 | 291 | 346 841 321 90.7 322 | 346 931 61.3 525 204 | 321 916 61.3 480
60+ | 472 | 553 854 535  88.2 512 | 553 926 723 708 474 | 535 886 72.3 656

Appendix Table 6. Corresponding rates of prevalence of metabolic syndrome defined by three diagnostic criteria (KHS)

All NCEP-ATP III AHA/NHLBI IDF
(%) (%) (%) (%)
All 10.4 20.0 52.0 17.1 60.8 18.9 55.0
Men 8.3 19.8 41.9 16.0 51.9 18.1 45.9
Women 134 20.3 66.0 18.8 71.3 20.0 67.0
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Appendix Table 7. Prevalence of metabolic syndrome defined by three diagnostic criteria among age groups in men (KHS)

All NCEP-ATP III AHA/NHLBI IDF

years (%) %) %) %)
30-39 6.2 14.3 43.4 11.7 53.0 13.7 45.3
40-49 8.6 20.6 41.7 16.5 52.1 19.0 45.3
50-59 104 25.6 40.6 20.6 50.5 22.3 46.6
60+ 11.5 26.3 43.7 20.7 55.6 23.6 48.7

Appendix Table 8. Prevalence of metabolic syndrome defined by three diagnostic criteria among age groups in women (KHS)

NCEP-ATP III

All AHA/NHLBI IDF
years
(%) (%) (%) (%)
30-39 5.0 8.3 60.2 7.6 65.8 8.2 61.0
40-49 11.0 16.3 67.5 15.4 71.4 16.5 66.7
50-59 21.1 31.7 66.6 29.2 72.3 31.2 67.6
60+ 27.3 40.8 66.9 37.9 72.0 40.2 67.9
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Appendix Table 9. Corresponding rates of prevalence of metabolic syndrome defined by two diagnostic criteria among age

groups in men (KHS)

NCEP-ATP I AHA/NHLBI NCEP-ATP III IDF AHA/NHLBI IDF
years
(%) (%) (%) (%) (%) (%)
30-39 78| 11.8  66.1 100 780 96| 11.8 814 114 842 60| 100 60.0 114 526
40-49 | 130 | 190 684 16.0 813 153 | 190 805 182 841 101] 160 631 182 555
50-59 | 210 | 285 737 2477 850 229 | 285 804 265 864 165 | 247 668 265 623
60+ 249 | 333 748 200 859 2713 | 333 820 317 861 206 | 290 710 317 650

Appendix Table 10. Corresponding rates of prevalence of metabolic syndrome defined by two diagnostic criteria among age

groups in women (KHS)

NCEP-ATP 1l AHA/NHLBI NCEP-ATP I IDF AHA/NHLBI IDF
years @) @) @) @) %) @)
30-39 6.0 83 723 76 789 7.1 8.3 8b.5 8.2 86.6 5.5 76 724 82 67.1
40-49 | 13.0| 16.3 79.8 154 844 14.1 16.3 86.5 16.5 855 12.1 | 154 78.6 165 73.3
50-59 | 265 | 31.7 804 29.2 87.3 272 | 317 85.8 312 872 229 | 29.2 784 312 734

60+ 33.2 | 40.8 814 379 876 348 | 40.8 853 40.2 86.6 299 | 379 789 40.2 744

_92_



Appendix Table 11. Corresponding rates of prevalence of metabolic syndrome defined by three diagnostic criteria (KMI)

All NCEP-ATP III AHA/NHLBI IDF
(%) (%) (%) (%)
All 5.0 12.6 39.7 9.4 53.2 18.7 26.7
Men 5.4 14.8 36.5 10.9 49.5 20.5 26.3
Women 4.1 7.2 56.9 5.7 71.9 14.0 29.3

Appendix Table 12. Prevalence of metabolic syndrome defined by three diagnostic criteria among age groups in men (KMI)

All NCEP-ATP III AHA/NHLBI IDF
years (%) (%) (%) (%)
30-39 4.6 12.5 36.8 8.4 54.8 19.0 24.2
40-49 5.7 15.5 36.8 12.0 47.5 20.7 27.5
50-59 6.5 18.4 35.3 14.7 44.2 22.7 28.6

60+ 9.1 22.5 40.4 17.8 51.1 30.2 30.1
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Appendix Table 13. Prevalence of metabolic syndrome defined by three diagnostic criteria among age groups in women (KM

All NCEP-ATP III AHA/NHLBI IDF
years (%) (%) (%) (%)
30-39 1.4 2.6 53.8 1.9 73.7 7.0 20.0
40-49 3.4 7.0 48.6 5.5 61.8 14.5 23.4
50-59 11.8 20.3 58.1 16.1 73.3 33.7 35.0

60+ 25.9 36.6 70.8 32.9 78.7 55.2 46.9

Appendix Table 14. Corresponding rates of prevalence of metabolic syndrome defined by two diagnostic criteria among age

groups in men (KMI)

NCEP-ATP Il AHA/NHLBI NCEP-ATP I IDF AHA/NHLBI IDF
years
(%) (%) (%) (%) (%) (%)
30-39 | 70| 125 56.0 84 833 101 | 125 808 190 532 4.7 84 560 190 247
40-499 | 98| 155 632 120 8L7 114 | 155 735 207 961 58| 120 483 207 280
50-59 | 121 | 184 658 147 823 128 | 184 696 22.7 564 6.6 | 147 449 227 291
60+ 162 | 225 676 178 854 164 | 225 729 302 543 93| 178 522 302 308
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Appendix Table 15. Corresponding rates of prevalence of metabolic syndrome defined by two diagnostic criteria among age

groups in women (KMI)

NCEP-ATP III AHA/NHLB] NCEP-ATP I DF AHA/NHLBI IDF
years
(%) (%) (%) (%) (%) (%)
30-39 16| 26 615 19 842 24 26 923 70 343 15 1.9 1789 70 214
40-49 44| 70 629 55 800 6.0 70 867 145 414 3.7 5.5 67.3 145 255
50-59 | 144 | 203 709 161 894 177 | 203 87.2 337 525 125 | 161 776 337 311
60+ 289 | 366 790 329 871.8 336 | 366 918 %52 60.9 20| 329 8.1 5.2 50.7

_95_



(Al NCEP-ATFII
(29.1%)
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Appendix Figure 1. Prevalence of metabolic syndrome according to NCEP-ATP IIJ,
AHA/NHLBI, IDF criteria (KNHANES)

(Men) NCEP-ATPII
(27.9%)

35.5%

Appendix Figure 2. Prevalence of metabolic syndrome according to NCEP-ATP III,
AHA/NHLBI, IDF criteria in men (KNHANES)
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Appendix Figure 3. Prevalence of metabolic syndrome according to NCEP-ATP III,
AHA/NHLBI, IDF criteria in women (KNHANES)
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Appendix Figure 4. Prevalence of metabolic syndrome according to NCEP-ATP III,
AHA/NHLBI, IDF criteria among age groups in men (KNHANES)
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Appendix Figure 5. Prevalence of metabolic syndrome according to NCEP-ATP III,
AHA/NHLBI, IDF criteria among age groups in women (KNHANES)
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Appendix Figure 6. Prevalence of metabolic syndrome according to NCEP-ATP IIJ,
AHA/NHLBI, IDF criteria (KHS)

(Men) NCEP-ATPII
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Appendix Figure 7. Prevalence of metabolic syndrome according to NCEP-ATP III,
AHA/NHLBI, IDF criteria in men (KHS)
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Appendix Figure 8. Prevalence of metabolic syndrome according to NCEP-ATP III,

AHA/NHLBI, IDF criteria in women (KHS)
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Appendix Figure 9. Prevalence of metabolic syndrome according to NCEP-ATP III,
AHA/NHLBI, IDF criteria among age groups in men (KHS)
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Appendix Figure 10. Prevalence of metabolic syndrome according to NCEP-ATP
I, AHA/NHLBI, IDF criteria among age groups in women (KHS)
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Appendix Figure 11. Prevalence of metabolic syndrome according to NCEP-ATP
11, AHA/NHLBI, IDF criteria (KMI)

(Men)
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AHA
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Appendix Figure 12. Prevalence of metabolic syndrome according to NCEP-ATP
III, AHA/NHLBI, IDF criteria in men (KMI)
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(Women) NCEP-ATPII
(7.2%)

Appendix Figure 13. Prevalence of metabolic syndrome according to NCEP-ATP
I1I, AHA/NHLBI, IDF criteria in women (KMI)
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Appendix Figure 14. Prevalence of metabolic syndrome according to NCEP-ATP

III, AHA/NHLBI, IDF criteria among age groups in men (KMI)
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Appendix Figure 15. Prevalence of metabolic syndrome according to NCEP-ATP
I, AHA/NHLBI, IDF criteria among age groups in women (KMI)
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=ABSTRACT=

Prevalence of Metabolic Syndrome according to
different definitions of metabolic syndrome and

its effect on the risk of cardiovascular disease

Mikyung Ryu
Graduate School of Public Health

Yonsei University, Seoul, Korea

(Directed by professor Sun Ha Jee, PhD, MHS)

Background and purpose

Metabolic syndrome is a group of diseases consisted of cardiovascular
disease risk factors such as abdominal obesity, high blood pressure, high
blood sugar and dyslipidemia. If contracted to metabolic syndrome, the
incidence of diabetes and cardiovascular disease is much higher than the
normal.

Therefore, this research is to compare the prevalence of metabolic
syndrome by the criteria of NCEP-ATP III, AHA/NHLBI and IDF based

on the database of KNHANES, KMI and the past checkup records at
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KHS and to find out the influence of metabolic syndrome to the cause of
cardiovascular disease.
Methods and materials

Study subjects included in this study were from three different studies
such as the Korea National Health and Nutrition Examination Survey
(KNHANES), the Korean Heart Study (KHS) and the Korea Medical
Institute (KMID).

In this study, 2,352 adults (Men 982, Women 1,370) from 4th
KNHANES in 2007, 59,096 adult (Men 34,748, Women 24,618) having
waist circumferences from KHS during a period of January 1993 to 31
December 2004, 197,250 adult (Men 141,628, Women 55,622) from KMI
during a period of January 2006 and June 2009 were included. All subjects
were aged between 30 and 74 years.

Through the standardized survey, demographic features were collected.
In clinical testing, blood sugar on an empty stomach, total cholesterol,
triglyceride and HDL-cholesterol of the subjects were measured. The
definition for metabolic syndrome was defined by three main diagnostic
criteria such as NCEP-ATP III, AHA/NHLBI and IDF criteria. In
NCEP-ATP III, the measurement of waist circumference was applied by
APC; Men =90cm and Women =>80cm.

The criteria of the growth risks of cardiovascular disease (CVD) were
defined by International Classification of Disease, 10th Revision (ICD-10).

Definitions are as follow: ASCVD (I20-125, 160-169, 170-174), CHD (I21,
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[20-125), Total Stroke (I60-169).

Results

1) The prevalence of metabolic syndrome by age-adjusted criteria was as
below.

(D Application of NCEP-ATP III: KNHANES 29.2% (Men 27.9%,
Women 30.2%), KHS 23.7% (Men 21.8%, Women 24.4%), KMI 17.8%
(Men 17.5%, Women 17.2%).

@ Application of IDF: KNHANES 28.1% (Men 22.2%, Women 32.3%),
KHS 22.1% (Men 19.8%, Women 24.2%), KMI 16.2% (Men 15.0%, Women
17.6%).

@ Application of AHA/NHLBI: KNHANES 26.8% (Men 26.1%, Women
27.3%), KHS 20.1% (Men 17.4%, Women 22.7%), KMI 14.4% (Men 13.5%,
Women 14.6%).

@ Comparing all three standards, the prevalence of metabolic
syndrome defined by NCEP-ATP III was the highest, and then IDF,
AHA/NHLBI in order.

2) After adjusting age and smoking from KHS, when placing the
non-metabolic syndrome group as standard, the growth risks of CVD is
as below.

D According to NCEP-ATP III, men had a 1.63-fold increased risk of
CVD whereas women had a 1.62—fold increased risk of CVD.

@ According to AHA/NHLBI, men had a 1.63-fold increased risk of

CVD whereas women had a 1.57-fold increased risk of CVD.
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@ According to IDF, men had a 1.50-fold increased risk of CVD
whereas women had a 1.54-fold increased risk of CVD.

@ Comparing all three standards, the risk of CVD caused due to
metabolic syndrome, which was defined by IDF, was the lowest among
other criteria such as NCEP-ATP II and AHA/NHLBIL
Conclusion

If diagnosed as metabolic syndrome by NCEP-ATP III, AHA/NHLBI
and IDF, the growth risks of cardiovascular disease was statistically high.
Every each standard predicted the outbreak of cardiovascular disease but
IDF standard was the lowest in growth risks than the other two and
showed little relevance. Also, among the metabolic syndrome risk factors,
high pressure was the leading factor in increasing the growth risk of

cardiovascular disease in both men and women.
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