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Abstract
Background: We compared the prevalences of two criteria of metabolic syndrome, that is, American Heart
Association/National Heart, Lung, and Blood Institute (AHA/NHLBI) and International Diabetes Federation
(IDF), in Korean male adults and compared the predictability of insulin resistance and future cardiovascular
diseases using Framingham Risk Score.

Methods: In total 23,467 male adults (mean age 43.3 years) who participated in medical check-up in 2005, the
prevalences of metabolic syndrome according to AHA/NHLBI and IDF criteria and the presence of insulin
resistance, defined by the highest quartile of Homeostasis Model Assessment of insulin resistance index
(HOMA-IR), were compared. The relative risk (calculated risk/average risk) for 10-year risk for coronary
artery disease (CHD) assessed by Framingham Risk Score were compared.

Results: 5.8% of the subjects had diabetes mellitus. 20.7% and 13.2%of the subjects had metabolic syndrome
defined by AHA/NHLBI and IDF criteria, and the two criteria showed high agreement with kappa value of
0.737 (P < 0.01). More subjects in IDF-defined group had insulin resistance compared with AHA/NHLBI
definition (59.8 vs. 54%, P < 0.01). The odds ratio for increased relative risk (> 1.0) for 10-year CHD were
higher in AHA/NHLBI-defined subjects compared with IDF-defined subject (3.295 vs. 3.082). The Kappa
values for the analysis of agreement between each criteria and prediction of insulin resistance or
cardiovascular disease risk, were too low for comparison.

Conclusion: In Korean males, the prevalence for metabolic syndrome defined by AHA/NHLBI criteria was
higher than those defined by IDF criteria. IDF criteria detected more subjects with insulin resistance, but
didn’t have better predictability for CHD compared with AHA/NHLBI criteria. (KOREAN DIABETES ]
32:317-327, 2008)
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Table 1. Baseline characteristics of study population

a1, U s Ak FaElzElE 95 12.8%, 14
A EF2 39.7%, 55 %ﬂ 100 mg/dL ol ge|Av} &
37.4%, 33t 130/80 mmHg

o2 34.9%92 E]-(Table 2).
AHA/NHLBI®} IDF F g7
(P < 0.0DNoE =2 IXEE Kk

2 kappa Zkel 0.737

3. 2t ZEWIZO| M2 DASSZD QISEINEY

HOMA-IR Z49] 4891521 2.706 o]AQ] A9 Q&
gz]gkAdo] gl Aoz Aelslgirt. AHA/NHLBI 7|50l
o3k WP—%?LOI szlt 9] 54.0% (2,627%)NA ¢lsal
ZJW%I P Ao g HAzE|g) o IDF 7|5l 23 that

37l 3 %%oﬂ i—t— 9.8% (1,86073)°llA] AEeI=e4
o] & Zlo & EA=]o], IDF XIgklsol oJsiiA] tiAs

N = 23,467
Age (yrs) 4329 *+ 8.6
Body mass index (kg/m’) 2448 £ 2.8
Waist-circumference (cm) 84.4 + 7.6
Systolic blood pressure (mmHg) 1152 + 14.8
Diastolic blood pressure (mmHg) 79.3 £ 99
Fasting blood glucose (mg/dL) 100.0 = 19.0
HbAlc (%) 55 + 07
Fasting insulin (IU/L) 9.0 + 3.6
Total cholesterol (mg/dL) 198.1 + 32.5
Triglyceride (mg/dL) 152.6 £ 92.9
HDL-C (mg/dL) 505 + 105
LDL-C (mg/dL) 116.3 + 27.3
HOMA-IR 226 = 1.1
Smoking (%) 2,450 (10.4)
Hypertension (%) 1,473 (6.3)
Diabetes mellitus (%) 1,366 (5.8)

HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; HOMA-IR, Homeostasis Model
Assessment of insulin resistance index. * Insulin resistant status is defined by being within the highest quartile of

HOMA-IR.

Table 2. The crude prevalence of metabolic syndrome and its components by American Heart Association/National

Heart, Lung, and Blood Institute and International Diabetes Federation criteria

Components = 23,467
Central obesity (%): WC = 90 cm 5,432 (23.1)
Low HDL-C (%) 3,002 (12.8)
High TG (%) 9,308 (39.7)
Fasting hyperglycemia or being treated for diabetes (%) 8,788 (37.4)
Hypertension (%) 8,179 (34.9)

Metabolic syndrome by AHA/NHLBI criteria (%) 4,867 (20.7)

Metabolic syndrome by IDF criteria (%) 3,109 (13.2)

HDL-C, high-density lipoprotein cholesterol; TG, triglyceride; WC, waist circumference.
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Table 3. The proportion of insulin resistant subjects in each metabolic syndrome groups defined by different

criteria and the abilities of each criteria to detect insulin resistant subjects
The presence or absence of metabolic syndrome

AHA/NHLBI (+) AHA/NHLBI (-) IDF (+) IDF (-)
Insulin resistant (+)° 2,627 (54.0) 3,239 (17.4) 1,860 (59.8) 4,006 (19.7)
Insulin resistant (-) 2,240 (46.0) 15,361 (82.6) 1,249 (40.2) 16,352 (80.3)
P value < 0.01 < 0.01
Kappa (P value) 0.340 (< 0.01) 0.295 (< 0.01)

* Insulin resistant status is defined by being within the highest quartile of HOMA-IR (= 0.706).

Table 4. The comparison for the abilities to predict increased relative risk (RR > 1.0) for 10-year risk for coronary

heart disease calculated by Framingham Risk Score in Korean male subjects
Kappa between each criteria and the increased RR (> 1.0) for 10-year

risk for coronary heart disease P value
AHA/NHLBI 0.117 < 0.01
IDF 0.115 < 0.01
Odds ratio for RR > 1.0 for 10-year risk for coronary heart disease 95% Confidence Interval
AHA/NHLBI 3.295 2.955~3.676
IDF 3.082 2.734~3.473

RR, relative risk; AHA/NHLBI, American Heart Association/National Heart, Lung, and Blood Institute; IDF, International
Diabetes Federation.

TOoE Zcks FollA] QlEEAgdo] v o] EE|Qr} kappa 3t Holor), 4] 7 Fho] B poore] 4] (0.20
(Table 3). ulEhol] Qlof, PXIZItL & = {1dch (Table 4). 101
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55 vlasly] SlsiA 2 Ayl e ofHe) X}Hl-a— 7} A7)l A ﬂﬁf}"ihﬁl AHA/ NHLBI 7|&
UX|5Z kappa HAOF H|ZIICH (Table 3). AHA/ © wxpa7l 3295, IDF 7|52 wx)7) 3.0822 AHA/

NHLBI 7|50l o3t thAESme] Zlela} Ql&El4|skA] of NHLBI 7|5°]| | =& 2X8|E 2t} (Table 4).
Hol= kappagke] 0.340 (P < 0.01)0]93L, IDF 7]l 9
g Aol Akt Q&I o= kappagkel | &
0.295 (P < 0.01)2 AHA/NHLBI 7]5o| Cl<2Iz|3M4] of
B} v] =2 kappaghs Holor), 7 o] B faire] ¥ E ol A s E3ARIAE ol 11z W
1 0.21~0.40)] g0, T2 VX=F HolAe e A A3k 2346789 HA FAAE tldog, 71Eo| Hol <l
2 FA4=]9ck (Table 3). 259" ATP 1M19] 4491 AHA/NHLBI XJI:yIﬂJr
4. 2t FEDIEO B2 AKSEED Framingham IDF A7) el 4% ST e vlast, 7 A7l
Risk Scorefi 2|8 10 ZHAISIEISH oI = ol AERIAAe] Al v dt Al H‘—“'L° e
23} 5 9l AT E n|wsi9irt. AHA/NHLBI Athr|5o|
7 A1 Wk 5k ATl 109 REED oy opEe 207%, Dl Sl GAEEEe
Azt WS Ee] S7hE diFRle AEE vlasly] 918 13.2% 2 IDF Atk7|Zo| ¥ YA A9}, w3t IDF 2
A 72y A7l s At %5391 A=} .01 WFez dSFTo g FgkEl alkdrelld] Jeelxgt
o 52 AFC 109 YHEE E4ESICH(Table 4). Ao] 9= Aeto] T wrgron}, oA GA ojxel 7+ A
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/‘1-1:]1-‘.’/]54_‘.:_7]— L0XY} =5 735 (> 1.0)%+ AHA/NHLBI 7 A BE UL wglo) 9lo], AXEZ BAZ 4 glgit)
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gko] 0.128 (P < 0.01)Z AHA/NHLBI 7]Zo| ©] =
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