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Table 1. Characteristics of the study population.

Men Women
Variables @=1515)  (@=2173) P value"
Number (%) Number (%)
Age (years)* 43.6153  42.9+153  0.1847
Education level (years) <0.001
<7 215 (14.1) 537 (24.7)
7~9 166 (11.0) 240 (11.0)
10~12 559 (36.9) 820 (37.8)
>12 575 (38.0) 576 (26.5)
Income
(x1,000 Korean Won/month) 0.569
<1,000 268 (17.7) 405 (18.6)
1,000~ 2,000 564 (37.2) 776 (35.7)
2,000~ 3,000 398 (26.3) 553 (25.4)
>3,000 285 (18.8) 439 (20.2)
Metabolic syndrome 249 (164) 368 (16.9)  0.689

(2005 AHA/NHLBI)

*Meanztstandard deviation,
test,

T By chi-square test,

TBy student t-
The 2005 criteria by American Heart Association/National

Heart Lung and Blood Institute (triglyceride=>150 mg/dl, blood
pressure =>130/85 mmHg, fasting glucose=100 mg/dl, high-
density lipoprotein cholesterol <40 mg/dl for men or <50 mg/dl
for women) and Asia Pacific criteria for abdominal obesity (waist

circumference >90 ¢cm in men and >80 ¢cm in women) were used.
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Table 2. Metabolic and lifestyle risk factors according to the quintiles of normal fasting glucose levels.

Normal fasting plasma glucose

Variables Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 © Vah‘e*f‘”
(n=727) (n=745) (n=726) (n=782) (1=708) trend

Fasting plasma glucose (mg/dl)

Mean " 75.0%6.2 84.8%1.7 89.5+1.1 93.5+1.1 97.4+1.1 .

Range <81 82~87 88~91 92~95 96~99 -
Age (years)Jr 42.0+15.2 41.6+14.9 42.7+14.8 45.0+15.8 44.6%15.3 -
Abdominal obesity (%)T 234 24.2 28.2 33.1 30.6 <0.001
Triglyceride =150 mg/dl (%) 29.0 294 289 32.4 326 0.058
Low HDL cholesterol (%)° 48.7 45.5 45.9 50.1 49.0 0.354
Blood pressure=>130/85 mmHg (%) 25.0 22.0 26.2 30.2 31.2 <0.001
Body mass index>25 kg/m’ 20.5 20.5 236 30.0 277 <0.001
Smoking status (%)

Past 8.3 8.0 7.7 6.6 9.4 0.709

Current 25.8 28.2 27.0 277 28.6 0316
Heavy drinking (%)" 205 24.2 228 24.1 219 0.593
Physical activity (%) 21.0 18.6 22.1 19.9 223 0.451

*By linear by linear association, "Mean+standard deviation,

TThe Asia Pacific abdominal obesity criterion (waist circumference>90 cm

in men and >80 cm in women) was used, ‘Low high-density lipoprotein cholesterol: <40 mg/dl for men, <50 mg/dl for women, ! Heavy

drinking denotes engagement in 14 or more drinks per week for men and 7 or more drinks per week for women,

‘"Physical activity

denotes engagement in physical activity for a minimum of 20 minutes at least three times per week.
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Table 3. Prevalence and odds ratio for metabolic syndrome according to the quintiles of normal fasting glucose levels.

Normal fasting plasma glucose

Variables Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5 © Value*f‘“
(n=727) (n=745) (n=726) (n=782) (n=708) crend
Fasting plasma glucose level (mg/dl) <81 82~87 88~91 92~95 96~99 -
Prevalence of metabolic syndromeJr 99 (13.6) 107 (14.4) 114 (15.7) 150 (19.2) 147 (20.8) -
Odds ratio (95% CI) 1 1.06 1.18 1.51 1.66 0.001
(0.79 ~ 1.43) (0.88~1.58) (1.14~1.99)  (1.26~2.20)
Adjusted odds ratio (95% CI)
Age and sex 1 1.10 1.17 1.35 1.54 0.001
(0.81~1.49) (0.86~1.58) (1.01~1.80) (1.15~2.06)
MultipleT 1 1.05 1.15 1.33 1.55 0.001

(0.76~1.44) (0.84~1.58) (0.99~1.80) (1.14~2.10)

*By likelihood ratio test for trend, T Metabolic components except for fasting plasma glucose =3, number (%), " The multiple logistic
regression model was adjusted for age as continuous variable; sex (men, women), smoking status (never smoker, former smoker, current
smoker), physical activity (a minimum of 20 minutes at least three times per week), and heavy drinking (14 or more drinks per week

for men and 7 or more drinks per week for women).
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| ABSTRACTS

Fasting Plasma Glucose Levels and Metabolic
Syndrome in Normoglycemic Adults

Jae Kyung Choi, M.D., Youl Lee Lym, M.D., Seung Won
Oh, M.D., Jin Ho Park, M.D.*, Cheol Min Lee, M.D.*, Sang
Ho Yoo, M.D.**, Yeol Kim, M.D.***

Department  of Family Medicine, School of Medicine, Konkuk
University, *Department of Family Medicine, Healthcare System
Gangnam Center, Seoul National University Hospital, Seoul, **Depart-
ment of Family Medicine, Hallym University College of Medicine,
Chuncheon, ***Department of Family Medicine, Center for Cancer
Prevention and Detection, National Cancer Center, Goyang, Korea

Background: Metabolic syndrome has been introduced to
increase the incidence of cardiovascular diseases and type
2 diabetes mellitus. Our aim of this study was to in-
vestigate the association of fasting plasma glucose levels
and metabolic syndrome in normoglycemic adults.

Methods: We examined lifestyle factors, anthropometric

and laboratory measurement of adults with no personal
history of diabetes and normal fasting glucose from the
Korean National Health and Nutrition Examination
Survey 2001. We categorized the fasting plasma glucose
levels below 100 mg/dl into the quintiles and assessed
the association of metabolic syndrome with increasing
glycemia in normoglycemic adults.

Results: Quintiles of normal fasting plasma glucose levels
showed a positive trend with metabolic risk factors
including abdominal obesity, high blood pressure, and
obesity in normoglycemic adults (P<0.001). Hypertrigly-
ceridemia, low HDL-cholesterolemia, smoking, heavy
drinking, and physical activity were of no significance. A
multivariate model, adjusted for age, sex, smoking status,
physical activity, and heavy drinking, revealed a pro-
gressively increased odds ratio of metabolic syndrome,
1.05 (95% CI, 0.76~1.44), 1.15 (95% ClI, 0.84~1.58), 1.33
(95% CI, 0.99~1.80), 155 (95% CI, 1.14~2.10), with
increasing fasting plasma glucose levels, as compared
with fasting plasma glucose level of 81 mg/dl or less (P
<0.001).

Conclusion: Higher fasting plasma glucose levels within
the normoglycemic range may constitute a risk of
metabolic syndrome in normoglycemic adults. (J Korean
Acad Fam Med 2008;29:651-657)

Key words: normal fasting plasma glucose, metabolic risk
factor, metabolic syndrome
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