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ABSTRACT

Moderate alcohol consumption has been known to be associated with reduced risk for coronary heart disease (CHD).
We assessed the association between alcohol consumption and CHD-related risk factors [hypertension, diabetes me-
llitus (DM), high total cholesterol, high triglyceride (TG), low HDL-cholesterol (HDL-C), and high LDL-cholesterol
(LDL-C)] in Korean. After excluding those with extreme intake values, the number of final subjects included in the
analysis was 4,662 Korean adults aged over 20 years (1,961 men, 2,701 women) who participate in the 2005 Korean
National Health and Nutrition Examination Survey. The subjects were divided into four or five groups; none-alcohol
consumption group, moderate alcohol consumption group (< 15 or 15.0—29.9 g/d), heavy alcoho! consumption group
(30—69.9 g/d or = 70 g/d in men, = 30 g/d in women). Odds ratios (ORs) were estimated from logistic regression
adjusting for potential covariates. Alcohol consumption was inversely associated with low HDL-C in both men and
women. However, heavy alcohol intake (= 70 g/d) significantly increased risk for hypertension, DM, and hy-
pertriglyceridemia in men. The frequency of alcohol intake was also associated with CHD risk. The risk for low HDL-
C was decreased with alcohol consumption (= 1 times/wk), but frequent alcohol intake (= 4 times/wk) increased the
risk for hypertension. This study revealed that moderate alcohol consumption has protective effect on CHD-related risk
factors in Korean population. (Korean J Nutr 2008; 41(3): 232~241)
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Table 1. General characteristics of study population

OVIAAEFE T5 F A} Ao o8 nFe) 2w
29T £ AFHARET 5 AHDL-ZU2HBEZE ol Mo pvolue’
F2 JLDL-ZAAHEDSR] 48 oAREFTOE A Yo of subjects 1,961 (420) 2,701 (58.0)
sttt IZHAHEESTL T2 AHZ0] 240 mg/dl.  Age ()
ool A%, DFAARZLS 24| 200 me/dL ] 20-29 215(11.0) 336(12.4) 0001
491 A%, AHDL-$e0893e A HDL-gas 2 - E;i o gj:;
HEo] 40 mg/dL "3} $J2xR= HDL-Z#AHE0] 50 mg/ 50—59 344(17:5) 426(15:8)
dL =%kl ¢, 183 LDL-ZeAHSEE S LDL-Z4 60—69 316(16.1) 354(13.1)
2HE0] 160 mg/dL ©]4< 7A$=2 A 2sigc) >70 162( 8.3) 283(10.5)
Education
=M lliterate 64( 3.3) 305(11.3)  <0.001
BE AR B 42 SPSS 12.0 version (SPSS, Primary school 273(13.9) 520(19.3)
Inc., Chicago, Illinois) S |31tk ZAIARRRS] <lut Middile school 232(11.8) 301 (11.1)
4 =40 ol RE NES} Wy gR ey, gy oo poopoi e
AgE Hd + TFANE BARBIGIO 948 A ¢ Grodfzte school 74( 3:8) 44 1:6)
Zh v YdulR] AR (one-way ANOVA) ¥ Dun-  Annual income (Thousand won)
can’s multiple range test® -FAE AASR 1, A < 1,000 483(24.6) 728(27.0) 0.220
A59 Ael= JlolAE 77 (chi-square test) & o] 1.001-2000 589 (30.0) 759 (28.1)
o] 2SI ome A3 S BE PAERAG 7 2,001-3,000 461(23.5) 628(23.3)
d 99099 Wel v A (Odds ratios, RIS g SO
95% A1=73t (confidence intervals, CIS) & T, i rital status <0.001
AT AL 2AAE U533 AEA (multiple logistic re- Unmarried 271(13.8) 287 (10.6)
gression) 2@& o] g3l $oME p < 0.05 420 Married 1,568 (80.0) 1903 (70.5)
A AZ=3)Ac) Bereavement 50( 2.5 412(15.3)
Divorce 48( 2.4) 77 ( 2.9)
eparation 21C 11 21 .8
-E“ II" SnfoIan ( ) oo <0.001
None 318(162)  2,443(90.4)
Ol CiNAel bl EX Ex-smoker 698 (35.6) 108( 4.0)
A thdAte] AukA EAS AR ™ Table 13} 2t} Current smoker 895(45.6) 125( 4.6)
AA) 4,662% WAE 1,961 (42.0%), ofxp= 2,701 1 conoldinking <0001
W (58.0%)0)eich ZAFIR] Ao REl e Non? 112( 5.7) 558 (20.7)
: : - v o Ex-drinker 179 9.1 322(12.0)
25.6%, 179] 24.1%7F 402 Jelkon, 70t) o4 Current drinker 1,620 (82.6) 1796 (66.5)
o] IR} 8.3%, oIA2) 10.5%% 71 At wSF5e Exercise (Times/week) <0.001
W3 W oz RE nEsty o] zbz 34.9%, 33.4% Almost never 920 (46.9) 1,486 (55.0)
= 7 ggkon), Wk dstiolt &9 38wl ¥ A
B3%)l vls) e U, ojAke 5 (11.3%)°0] Wt 23218 53094

Hold (1.6%) Ul w3 Egtrh. 887 745 1
o, @72 30.0%, 1A+ 28.1%7F € 101~200%H) 0|3l
7P8 ki, A& 93l 80.0%, ©17k9) 70.5%7}
@A vkl 97 AT dom, 1 vheE ¥Rk

1) Tested by chi-square test under p <0.05
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Table 2. Nutrient intakes according to alcohol consumption level
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Sex None <15 g/d 15-29.9 g/d 30-69.9 g/d =70 g/d p
Nuttient  (n= 1,354 (n = 150) (n =108) (n =199) (n = 150) value”
Men
Energy (kcal) 2182.4 + 821.8° 2487.6 + 879.4° 24659 + 818.7° 2545.1 + 820.7° 3282.1 £ 1050.5° <0.001
Carbohydrate (g) 356.2 + 130.7°  379.8 + 130.4° 357.2 £ 116.0° 3186 = 111.3° 3188 = 131.68° <0.001
% of energy 739 + 8.4° 715+ 82° 711 + 10.4° 68.3 + 10.5° 64.5 + 10.4° <0.001
Protein (g) 84.4 + 429° 968 = 457° 96.4 + 46.4° 97.6 + 455° 1127 + 50.3° <0.001
% of energy 172+ 52° 179 = 4.9¢ 187 +  55° 204+ 59° 230 + 6.3° <0.001
Fat (@) 443 + 31.7° 587 + 38.0% 531 £ 408° 557 = 43.4° 64.5 + 49.4° <0.001
% of energy 89 + 49° 106 = 49° 102+ 63 N3+ 67° 125 + 7.1° <0.001
Fiber (g) 89 + 49 87 + 43 92+ 47 92+ 50 89 + 50 0.881
Alcohol (g) 00+ 00° 43 £ 49° 219 + 43 51,5+ 147° 137.6 + 67.1°  <0.001
Sex None <15g/d 15-29.9 g/d =309/d p
Nutrient  (n = 2,357) (n=179) (n=76) (n= 8% value”
Women
Energy (kcal) 1760.4 + 638.0° 20212 + 723.8° 20560 * 716.0° 2181.3 + 681.7° <0.001
Carbohydrate (g) 293.7 + 103.1° 3052 = 109.2° 286.4 = 108.4"°  257.6 + 103.3° 0.004
% of energy 748 = 8.4° 707 £ 9.1° 689 £ 120° 66.1 = 10.4° <0.001
Protein (g) 663 + 32.2° 80.4 + 37.3° 83.1 = 447° 80.6 + 34.4° <0.001
% of energy 167 =+  5.1° 185 = 56° 197 £ 62° 210+ 63° <0.001
Fat (g) 344 = 257° 484 + 34.1° 479 £+ 39.3° 509 + 33.2° <0.001
% of energy 85+ 49° 108 + 56 M4+ 7.4 130+ 6.3° <0.001
Fiber (g) 73+ 44 71 £ 39 75+ 43 65+ 32 0.345
Alcohol (g) 00 = 0.0° 41 = 46 207 = 38 522 + 29.4° <0.001

Values are means =+ SD.

1) p value indicates differences derived from ANOVA between alcohol consumption groups and investigating variables
: Means in the same row not sharing a common superscript are significantly different between groups (p <0.05)
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Table 3. Metabolic and anthropometric variables according to alcohot consumption level

Sex None <15g/d 15-29.9 g/d 30-69.9 g/d > 70 g/d p
Factor  (n =1,318) (n = 149) (n =107) (n = 196) (n = 149) value"
Men
Age (y) 48.4 = 150° 413 + 133 487 + 158° 47.7 £ 14.0° 446 + 125°  <0.001
BMI (kg/m?) 239 =  31®° 243+ 31° 235+ 3.4 239 +  29%® 244+ 3.0° 0.139
SBP (mmHg) 1226 = 164> 1183 £ 109° 12201 = 156° 1240 £ 152% 1266 = 184°  <0.001
DBP (mm Hg) 80.4 + 10.5° 795+ 7.8° 802 = 10.3° 818+ 92° 843+ 123"  <0.001
FBG (mg/dL) 96.8 + 251° 941 + 17.8° 96.4 + 15.4° 98.0 + 22.8° 107.5 + 40.6° <0.001
TC (mg/dL) 184.6 + 352 189.2 + 33.2 182.2 + 334 182.6 £ 347 186.7 + 36.7 0.376
TG (mg/dL) 1553 £ 167.6° 1558 + 103.0° 146.4 + 105.6° 178.6 = 151.1° 1920 + 156.1° 0.028
HDL-C (mg/dL) 414+ 93 428 £ 9.3% 44.4 + 10.4% 454+ 13.1° 462 + 129° <0.001
LDL-C (mg/dL) 1153 £ 29.6° 1161 = 30.0° 110.3 £ 320 1049 + 32.4° 106.7 + 32.0° <0.001
Sex None <15g/d 15-29.9 g/d > 30g/d p
Factor  (n = 2,302) (n=177) (n=74) (n = 89) value”
Women
Age (y) 472 + 156° 410 + 128° 441 = 138 414+ N7° <0.001
BMI (kg/m°) 235+ 33 233+ 35 231 = 29 237+ 34 0.568
SBP (mmHg) 116.4 = 185 1116 = 165 1125 + 180 1158 + 153 0.003
DBP (mm Hg) 747 £ 104 733 % 9.3° 735 + 10.4° 762+ 9.4° 0.105
FBG (mg/dL) 920 + 167 91.0 + 224 92.1 + 29.4 90.7 + 127 0.785
TC (mg/dL) 1852 £+ 354° 180.7 = 35.4° 171.2 + 34.2° 178.4 + 30.8® 0.001
TG (mg/dL) 1127 £ 700° 107.5 = 87.4® 913 + 459° 1156 + 64.7° 0.057
HDL-C (mg/dL) 470 + 10.8° 48.1 + 10.9%® 487 + 11.5® 50.4 + 10.8° 0.009
LDL-C (mg/dL) 1160 £ 30.6° 1117 + 29.7° 1037 £ 29.7° 105.7 + 248 <0.001

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, FBG: fasting blood glucose, TC: total
cholesterol, TG: friglyceride, HDL-C: HDL-cholesterol, LDL-C: LDL-cholesterol. Values are means + SD
1) p vaiue indicates differences derived from ANOVA between alcohol consumption groups and investigating variables
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Table 4. Odds ratios (ORs) "and 95% confidence interval (Cls) for CHD-related risk factors according to alcohol consumption level

Sex None <15 g/d 15-29.9 g/d 30—69.9 g/d >70g/d p for
Factor (n = 1,354) (n = 150) (n =108) (n = 199) (n =150) trend
Men
Hypertension 1.00 0.88 (0.56—1.37) 117 (0.72-190)  1.11 (0.77-1.58) 2.20 (1.48-3.26)""  0.002
Diabetes mellitus 1.00 0.73 (0.34~1.57) 0.49 (0.20-1.19)  1.49 (0.92-2.39) 224 (1.34-376)"  0.008
High TC 1.00 1.21 (0.58—2.51) 0.54 (0.17-1.74)  1.16 (0.62-2.02) 1.28 (0.64-2.60) 0.592
High TG 1.00 1.23 (0.79 —1.90) 1.03 (0.60—1.77) 154 (1.07-222" 163 (1.09-2.46)* 0.003
Low HDL-C 1.00 0.68 (0.47-0.99"  0.56 (0.36—0.87)* 0.66 (0.47-0.91)*  0.42 (0.28-0.62)*** <0.001
High LDL-C 1.00 0.82 (0.39 - 1.76) 0.74 (0.29-1.88)  0.47 (0.20-1.10) 0.78 (0.35-1.75) 0.108
Sex None <15¢g/d 15-29.9 g/d = 30 g/d p for
Factor (n = 2,357) (n=179) (h=76) (n=89) frend
Women
Hypertension 1.00 0.75 (0.44—1.29) 076 (0.36—1.59)  1.37 (0.74—2.56) 0.891
Diabetes mellitus 1.00 0.75 (0.32-1.78) 1.28 (0.49-3.38)  1.01 (0.35—2.90) 0.943
High 7C 1.00 1.04 (0.53 - 2.05) 0.47 (0.11-1.97) 022 (0.03—1.60) 0.087
High TG 1.00 1.03 (0.57 - 1.86) 0.79 (0.31-2.03)  1.21 (0.57-2.53) 0.839
Low HDL-C 1.00 0.89 (0.65—1.24) 1.03 (0.63—-1.69)  0.55 (0.36—0.86)*" 0.026
High LDL-C 1.00 0.74 (0.37 - 1.66) 0.46 (0.11-1.92)  0.46 (0.11-1.91) 0.113

TC: total cholesterol, TG: triglyceride, HDL-C: HDL-cholesterol, LDL-C: LDL-cholesterol
: Adjusted for age, body mass index, education level, annual income, marital status, physical activity, current smoking, and fat

intake

*, xx, 3¢+ 0 <0.05, 0.01, and 0.001, respectively

Table 5. Odds ratios (ORs)* and 95% confidence interval (Cls) for CHD-related risk factors according to frequency of alcohol con-

sumption
X < 3 i -3 i > 4 fi Wi

. Factor (nN=O 540) &Tjgzgno ] (i tI=m<sess<§)w ‘ (‘:1 tl:m;a% ‘ p for frend

Men
Hypertension 1.00 1.14 (0.84 — 1.55) 1.32 (0.99 — 1.76) 1.55 (1.11 — 217)* 0.006
Diabetes mellitus 1.00 1.14 (0.74 — 1.75) 1.03 (0.68 — 1.57) 0.87 (0.54 — 1.40) 0.614
High TC 1.00 1.00 (0.58 — 1.74) 0.92 (0.54 — 1.57) 0.98 (0.52 — 1.84) 0.831
High TG 1.00 1.02 (0.72 — 1.45) 1.21 (0.87 — 1.66) 2.05 (1.42 — 2.95)*** <0.001
Low HDL-C 1.00 0.89 (0.68 — 1.17) 0.52 (0.40 — 0.68)*** 0.33 (0.24 — 0.46)*** <0.001
High LDL-C 1.00 0.81 (0.50 — 1.33) 0.59 (0.35 - 0.97)* 0.27 (0.11 — 0.66)** 0.001

ex < 31 — 3 i = 4 times/wk

’ Factor (n Eolrj(;63) (?wizq:;go ] (,f E%Wk (n= 33/) p for trend

Women
Hypertension 1.00 0.78 (0.58 — 1.05) 0.95 (0.63 — 1.05) 3.00 (1.40 — 6.42)™* 0.491
Diabetes mellitus 1.00 0.68 (0.42 — 1.09) 0.66 (0.32 —1.34 2.49 (1.06 — 5.88)* 0.877
High TC 1.00 0.98 (0.65 — 1.47) 0.39 (0.17 - 0.50) - 0.014
High TG 1.00 0.88 (0.62 — 1.26) 1.01 (0.62—1.62) 0.98 (0.37 — 2.64) 0.799
Low HDL-C 1.00 0.90 (0.73 - 1.10) 0.73 (0.55 — 0.96)* 0.35 (0.18 — 0.68)™* 0.001
High LDL-C 1.00 1.17 (0.80 - 1.72) 0.53 (0.25 — 1.10) - 0.083

TC: total cholesterol, TG: triglyceride, HDL-C: HDL-cholesterol, LDL-C: LDL-cholesterol

T Adjusted for age, body mass index, education level, annual income, marital status,

intake

*, #x #xxl p<0.05, 0.01, and 0.001, respectively

physical activity, current smoking, and fat
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Table 6. Age-adjusted OR and 95% Cl for low-HDL cholesterol according to general characteristics

Men

Women

p for trend p for trend
OR 95% ClI OR 95% ClI
Age (y) 0.773 0.171
20—-29 1.00 1.00
3039 1.87 1.33 — 2.64 1.16 0.89 - 1.51
40—49 1.92 1.37 — 2.69 1.43 1.10—-1.87
50—-59 2.17 1.52 - 3.09 1.57 1.17-2.10
60—69 1.56 1.08 —2.24 2.10 1.53-2.88
=70 1.49 0.98 — 2.28 2.65 1.87 -3.76
Education 0.013 0.087
lliterate 1.00 1.00
Primary school 1.22 0.70-213 0.99 0.71-1.37
Middle school 1.57 0.88 - 2.78 1.15 0.78 — 1.69
High school 1.44 0.83 - 2.51 0.95 0.65-1.38
College 1.52 0.86 —2.71 0.68 0.45-1.04
Graduate school 2.89 1.41 — 590" 0.92 0.45-1.89
Annual income (thousand won)
< 1,000 1.00 0.001 1.00 0.524
1,001-2,000 0.93 0.72-1.20 1.17 0.92-1.47
2,001-3,000 1.03 0.78 -1.35 1.12 0.87 —1.43
3,001-4,000 1.28 0.91 —1.80 0.93 0.68—1.26
> 4,001 1.69 1.20 - 2.39™ 0.99 0.73-1.32
Marital status 0.125 0.188
Unmarried 0.58 0.43-0.79 0.78 0.59 - 1.04
Married 1.00 1.00
Bereavement 0.95 0.53 — 1.69 1.00 0.76 -1.32
Divorce 1.15 0.65 — 2.04 0.74 0.46-1.17
Separation 0.70 0.29-1.70 1.00 0.40—2.50
Smoking
None 1.00 0.901 1.00 0.548
Ex-smoker 0.74 0.56 —~ 0.96 0.81 0.55-1.21
Current smoker 0.92 0.71—-1.18 1.26 0.85—-1.87
Exercise (fimes/week)
Almost never 1.00 0.827 1.00 0.299
1-2 0.96 0.74-1.25 0.89 0.68—-1.17
3-4 1.14 0.86 — 1.50 0.93 0.74-1.17
=5 0.99 0.78-1.25 0.90 0.73—-1.11

OR: Odds ratio, 95% Cl: 95% confidence interval
% 0<0.01
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