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Abstract
Background: Metabolic syndrome is associated with an increasing incidence of diabetes and cardiovascular
disease. The relationship between the amount of alcohol consumption and the prevalence of metabolic
syndrome is controversial. Our study was performed to evaluate the relationship between alcohol
consumption and the prevalence of metabolic syndrome in Korean men. Also we examined the correlation
of liver markers, including alanine transaminase (ALT) and y-glutamyl transferase (GGT) with the
development of metabolic syndrome.

Methods: We enrolled 1,775 Korean men (mean age 40.0 + 5.8 years) who were undergone health check-ups
in our hospital. Each component of metabolic syndrome was measured by using the American Association
of Clinical Endocrinologists (AACE) criteria. The subjects were divided into 4 subgroups according to the
amount of alcohol consumption; Group 1: no consumption, 2 (mild): those consumed less than 200 g/week,
3 (moderate): those consumed 200~399 g/week, 4 (heavy): those consumed more than 400 g/week.
Results: The prevalence of metabolic syndrome was 24.6%. There were significant positive correlations
between the amount of alcohol consumption blood pressure, triglyceride, fasting blood glucose, GGT levels
and HDL cholesterol levels. But the odds ratios for metabolic syndrome were not significantly increased in
subjects with moderate alcohol consumption. The odds ratios for the metabolic syndrome significantly
increased in proportion to the increasing levels of ALT and GGT.

Conclusion: Although alcohol consumption didn’t increase the prevalence of metabolic syndrome, the
amount of alcohol consumption had significant positive correlation with components of metabolic syndrome
in Korean men, and elevated ALT and GGT levels could strongly associate with the prevalence of metabolic
syndrome. (J Kor Diabetes Assoc 31:253~260, 2007)
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Table 1. Characteristics of subjects according to the presence of metabolic syndrome

Total Normal Metabolic syndrome

(m = 1775) (n = 1338) (n = 437)
Age (years) 400 £ 5.8 398 £ 59 40.6 £ 5.6
SBP (mmHg)" 122.1 £ 149 118.7 + 13.4 132.6 = 14.2
DBP (mmHg) 80.0 £ 12.0 773 £ 109 88.1 £ 11.6
FBS (mmol/L)" 5.40 + 1.59 521 + 0.73 6.00 £ 148
TG (mmol/L)" 1.75 £ 1.16 1.28 + 0.77 277 = 1.51
HDL-C (mmol/L)" 1.24 + 0.34 1.30 + 0.34 1.06 = 0.27
BMI (kg/m2) 247 + 6.2 238 £ 28 27.7 £ 11.1
ALT (U/L)" 373 + 288 329 + 239 50.7 + 37.0
GGT (U/L)" 562 + 67.6 484 *+ 66.3 80.2 + 65.8
Hypertension (%) 16.9 14.5 47.1
Diabetes mellitus (%) 11.0 7.7 30.0

Data are means + SD. SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, fasting blood sugar; TG,

triglyceride; HDL-C, high density lipoprotein cholesterol; BMI, body mass index; ALT, alanine transaminase; GGT,

y-glutamyl transferase. * P < 0.05.
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Table 2. Characteristic of subjects according to alcohol consumption

Group 1 (n = 353) Group 2 (n = 925) Group 3 (n = 343) Group 4 (n = 154)

No alcohol < 200 g/wk 200~399 g/wk > 400 g/wk

Age (years) 402 + 6.2 398 £ 5.8 400 = 5.5 406 = 5.6 0.412
SBP (mmHg) 119.8 + 14.0 121.5 £ 14.6 124.8 £+ 15.0 1252 £ 16.9 < 0.001
DBP (mmHg) 78.5 £ 11.6 793 £ 11.6 81.8 + 11.8 83.4 + 14.2 < 0.001
FBS (mmol/L) 534 £ 1.13 532 + 0.89 555 + 1.13 568 + 1.25 < 0.001
TG (mmol/L) 1.65 = 1.14 1.67 £ 1.09 1.94 = 1.21 2.01 £ 1.16 < 0.001
HDL-C (mmol/L) 1.16 £ 0.39 1.24 = 0.30 1.28 + 0.33 1.37 £ 0.34 < 0.001
BMI (kg/m’) 244 + 3.1 245 * 3.1 255 + 126 254 + 3.1 0.02
ALT (U/L) 36.8 + 334 35.6 + 26.7 40.2 + 282 419 + 295 0.14
GGT (U/L) 342 + 29.6 50.0 £ 41.2 789 + 1133 93.4 * 89.7 < 0.001
Metabolic Syndrome (%) 224 21.2 32.6 32.5

Data are means + SD and percentage. All values are expressed as means = S.D. SBP, systolic blood pressure; DBP,
diastolic blood pressure; FBS, fasting blood sugar; TG, triglyceride; HDL-C, high density lipoprotein cholesterol; BMI,
body mass index; ALT, alanine transaminase; GGT, y-glutamyl transferase.

Table 3. Correlations between study variables and alcohol consumption

Value P
Age (years) 0.011 0.63
SBP (mmHg) 0.122 < 0.001
DBP (mmHg) 0.123 < 0.001
FBS (mmol/L) 0.101 < 0.001
TG (mmol/L) 0.106 < 0.001
HDL-C (mmol/L) 0.163 < 0.001
BMI (kg/m’) 0.065 < 0.01
ALT (U/L) 0.06 < 0.05
GGT (U/L) 0.267 < 0.001

SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, fasting blood sugar; TG, triglyceride; HDL-C, high
density lipoprotein cholesterol; BMI, body mass index; ALT, alanine transaminase; GGT, y-glutamyl transferase.
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Table 4. Risk for metabolic syndrome and its components

Amount of alcohol consumption Group 1 Group 2 Group 3 Group 4
ORs (95% CI) for metabolic syndrome
Unadjusted 1 0.9 (0.7-1.3) 1.7 (1.2-2.4) 1.77(1.1-2.5)
Age-adjusted 1 0.9 (0.7-1.3) 1.7 (1.2-2.4) 1.7°(1.1-2.5)
Multiple-adjusted 1 0.9 (0.7-1.2) 1.4 (1.0-2.0) 1.2 (0.8-1.9)
ORs (95% CI) for components of metabolic syndrome

High BMI 1 1.0 (0.8-1.3) 1.2 (0.9-1.6) 1.6 (1.1-1.4)
High TG 1 1.0 (0.8-1.3) 1.6"(1.2-2.1) 1.3 (0.9-2.0)
High HDL-C 1 17" (1.3-2.2) 19" (1.4-2.6) 2.7°(1.7-4.2)
High BP 1 1.1 (0.8-1.6) 17" (1.2-2.4) 2.4" (1.5-3.6)
High FBS 1 1.2 (0.8-1.9) 23" (1.4-3.7) 2.2" (1.2-4.0)

Multivariate adjusted: Age, BMI, ALT and GGT. BMI, body mass index; TG, triglyceride; FBS, fasting blood sugar;

HDL-C, high density lipoprotein cholesterol. OR. * P < 0.05.

Table 5. Risk for metabolic syndrome according to GGT & ALT levels

0~19 20~29 30~39 40~49 > 50
GGT level (U/L)
(n = 269) (n = 402) (n = 269) (n = 170) (n = 665)
ORs (95% CI) for metabolic syndrome
Unadjusted 1 32" (1.6-6.2) 62" (3.2-12.0) 103" (5.2-20.5)  16.0" (8.6-29.9)
Age-adjusted 1 32" (1.6-6.2) 6.1" (3.1-11.9) 10.1° (5.1-20.1)  15.8" (8.5-29.4)
Multiple-adjusted 1 2.0" (1.0-3.8) 32" (1.6-6.2) 47" (2.4-9.3) 5.7 (3.1-10.5)
ALT level (U/L) 0~19 20~29 30~39 40~49 > 50
(n = 373) (n = 502) (n = 360) (n = 205) (n = 335)
ORs (95% CI) for metabolic syndrome
Unadjusted 1 23" (1.4-3.6) 53" (3.4-8.4) 6.5" (4.0-10.6) 11.6" (7.4-18.1)
Age-adjusted 1 23" (1.4-3.6) 52" (3.3-8.2) 6.5" (4.0-10.6) 119" (7.6-18.6)
Multiple-adjusted 1.7" (1.0-2.7) 23" (1.4-3.7) 26" (1.5-4.3) 3.8" (2.4-6.1)

Multivariate adjusted: Age, BMI, amount of alcohol and other risk factors. OR. * P < 0.05.
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