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Table 1. General Characteristics of the Study Subjects

Characteristic Men Women Total

N 484 492 976

Age (vears) * 50.6 (10.6) 527 (95) 517 (10.1)
BMI (kg/m”)' 245 (2.7 24.9 (3.3) 247 (3.0)
Waist circumference (cm) * 86.2 (7.3) 82.1 (8.3) 84.1 (8.1)
Systolic blood pressure {mm Hg) 120.5 (17.3) 130.8 (19.7) 130.2 {18.6)
Diastolic blood pressure (mm Hg) 80.3 (11.7) 80.0 (12.8) 80.1 (12.3)
Total cholesterol (mmol/L) * 5.15 (0.84) 534 (0.95) 5.24 {0.90)
Triglycerides (mmol/L) * 2.11 (142) 1.63 (1.26) 1.87 (136)
HDL cholesterol (mmol/L) * 1.13 (0.25) 132 (0.36) 1.22 (032)
Fasting serum glucose (mmol/L) * 5.26 (0.54) 5.10 (05D 5.18 (053)
Fasting serum insulin (UmL) 10.9 (6.0) 11.0 (6.6) 11.0 (6.3)
HOMA IR 2.59 (157) 252 (157) 2.55 (157)
QUICKI 0.34 (0.03) 034 (0.03) 0.34 {0.03)

Data are means (SD). * P< 0.01, ' P < 0.05 between men and women

Table 2. The Prevalence and Odds Ratios of Metabolic Syndrome According to the
Quartiles of Fasting Serum Insuliny HOMA-IR, and QUICKI

) Prevalence Crude Adjusted*
Parameter  Quartile n Range
(%) OR 95% CI OR 95% CI
Insulin 1 244 -7.12 221 1.00 1.00
2 244 7.12-9.58 221 1.00  0.65-1.53 0.84 0.53-1.32
3 244 9.58-12.94 373 209 1.41-3.12 1.55 1.01-2.38
4 244 12.94- 51.6 376 254557 1.95 1.26-3.01
HOMA-IR 1 244 -1.62 16.3 1.00 1.00
2 244 1.62-2.19 23.0 125  0.81-1.93 1.05 0.66-1.66
3 244 2.19-304 393 272 1.81-4.09 2.12 1.37-3.28
4 244 3.04- 516 448  2.98-6.71 227 1.453.56
QUICKI 1 244 -0.32 51.6 448  2.98-6.71 2.27 1.45-3.56
2 244 0.32-034 363 272 1.81-4.09 2.12 1.37-3.28
3 244 0.34-036 230 125 0.81-1.93 1.05 0.66-1.66
4 244 0.36- 193 1.00 1.00

Data are given as the number, range, OR, and 95% confidence interval. *Adjusted for age, sex, and

BML
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Table 3. Carrelation Between Surrogate Markers of Insulin Resistance and the
Components of Metabolic Syndrome

Component Insulin HOMA-IR QUICKI
Fasting glucose 0.172 * 0.334 * -0.340 *
Systolic blood pressure 0.102 0.117 * 0.168 *
Diastolic blood pressure 0.109 * 0.117 * -0.181 *
Triglycerides 0.238 * 0.235 * 0233 *
HDL cholesterol -0.094 * -0.104 * 0.098 *
Whaist circumference 0377 * 0.381 * -0.372 *

Data are Pearson’s correlation coefficients adjusted for age and sex. * P <0001, ' P <005

1.00
75+
504 @ Reference Lme
5 1-QUICKI

=
= @ HOMA-IR
& 0.00. . . ] o INSULIIN

0.00 25 50 75 1.00

1 - Specificity

Fig. 1. Receiver-operating characteristic (ROC) curves for fasting serum insulin, HOMA-IR, and QU-
ICKI for increased metabolic syndrome. The cutoff values for fasting serum insulin, HOMA-IR,
and QUICKI are 1057 ;UfmL, 2.34, and 0.33 (P <(0.001), respectively. The areas under the
ROC curves {95% CI) for the parameters are 0.636 (0.625~0.685), 0.672 (0.641~0.701), and 0.671

{0.641~0.701), respectively.

Table 26lf= F-2 ¢[#el, HOMA-IR, QUICKI®] 2159
of] upd tiAGFE ol#e] vz} AREe] glek A
k] TsHAEIY S FIELR elad] AHUPAE Tt
S Wl ZleEe F el 12.94 pUjml, HOMA-IR
<> 3.04, QUICKL®] 253] 4} de]] sidsl= 75X 0.32
dct F8 da=le] s 2 ARSI} vlszsle] B o,
7k w2 ANESelA AT ofdhel] widl el
3.76 (2.54~53.57)0lgla i, A, AdEATE BAg &
1.95 (1.26~3.01)e]iv}. HOMA-IRS| 7} =& 2249
thARSETS] oFHEel] o3 axulE 448 (2.98~6.71)0]
L BAE Xl 2.27 (1.45~3.56)01%0v) 28 da=
T} HOMA-IR®] AHE917} 7Rl e} eiAsre] of
glo| fefsA Fobstatet (24HF P<0.001).

Table 32 Qla®l AL AZ(FE a7, HOMA-
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IR, QUICKD®} g} Ael] chell HAIRY thAhSFae] 2
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848 FHET FE 9F7, HOMA-IR, QUICKIS}L F-2fs}

Al d=lo] glek F4 lEEl, HOMA-IR, QUICKIY| o
gk ROCEA A7l= Hg 17} 290t 25 qlagle] td
ZET oS 98l ZSR| s 10.57nUimLo g7, area under
the curve (AUC)= 0.656 (95% CI 0.625-0.685, P <0.001),
ulZkE 58.5%, Bo|XE 66.8%, PSS 46.8%, 24 o
2% 76.3%0[gick. HOMA-IRE] 7|54+ 2.34915 AUC
= 0672(95% CI 0.641-701, P<0.001), B2l7k% 62.8%, &
o| X 65.7%, oFd dlB% 47.8%, 24 oB5 78.0%0|%]
v} QUICKIS] 7|52 0.330]¢)3 AUCE 0.671 (95%CI
0.6410.701, P<0.001), 9175 61.2%, Bo]|% 66.8%, oF
A dIEE 48.0%, 24 =% 77.5%]90c)
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ABSTRACT

Objective: We investigated the cutoff values of surro-
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gate measures of insulin resistance for diagnosing meta-
bolic syndrome in Korean adults.

Research Design and Methods: This study was con-
ducted as part of the Korean Metabolic Syndrome (KMS)
Study. The data from 976 non-diabetic individuals (484
men and 492 women) aged 30~79 years wete analyzed.
We determined the odds ratios for the prevalence of
metabolic syndrome according to the quartiles of fasting
insulin, homeostasis model assesstent for insulin resis-
tance (HOMA-IR), and cuantitative insulin sensitivity check
index (QUICKI) as independent vatiables, while adjusting
for age, sex, and body mass index. The areas under the
receiver-operating characteristic {(ROC) curves for fasting
insulin, HOMA-IR, and QUICKI for increased metabolic
syndrome were compared, and the cutoff values of fasting
insulin, HOMA-IR, and QUICKI were estimated.

Results: The cutoff points for defining insulin resistance
are a fasting insulin level of 12.94 pUjml, HOMA-IR =
3,04 as the 75" percentile value, and QUICKI = 0.32 as
the 25" percentile value. Compared with the lowest qua-
rtile, the adjusted odds ratios for the prevalence of teta-
bolic syndrome in the highest quartiles of fasting insulin,
HOMA-IR, and QUICKT were 1.95 (1.26~3.01), 2.27 (1 45~
3.56), and 2.27 (1.45~3.56), respectively. The respective
cutoff values for fasting serum insulin, HOMA-IR, and
QUICKI by ROC analysis were 10.57 pUjmL (sensitivity
58.5%, specificity 66.8%), 2.34 (sensitivity 62.8%, specif-
icity 65.7%), and 0.33 (sensitivity 61.2%, specificity 66.8%).

Conclusions: Fasting insulin, HOMA-IR, and QUICKI
are good surrogate measwres of insulin resistance in
Korean non-diabetic adults. We suggest that the cutoff
values using these simple methods could be applied to
evaluate insulin resistance and predict metabolic syndrome
in Korean non-diabetic adults.

Key Words: Insulin resistance, Metabolic syndrome, Ins-
ulin, HOMA, QUICKI
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