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A Comparative Study on the Diet Quality Evaluation and Blood Lipid Profiles
in Adult Male Drinkers according to the Smoking
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! Graduate School of Education, Dongshin University, Naju 520-714, Korea
Department of Food and Nutrition, Chonnam National University, Gwangju 500-757, Korea
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ABSTRACT

This study was carried out to compare the effect of smoking on dietary habits, nutrient intakes and blood lipid pro-
files in 173 adult male drinkers. Subjects were classified by two groups, alcohol-only and alcohol-smoking, based on
their alcohol or smoking habits. The BMI of the alcohol-smoking group was significantly lower than those of alcohol-
only group. In dietary habits, the alcohol-smoking group had higher irregular breakfast and dinner intakes than alcohol-
only group (p < 0.05). Plant lipid intake of the alcohol-smoking group was higher than those of alcohol-only group (p
<0.05) and the vitamin C intake of the alcohol-smoking group was lower than those of alcohol-only group (p < 0.05).
With regard to the diet quality evaluation of subjects, the alcohol-smoking group showed significantly lower values than
alcohol-only group in the nutrient density of carbohydrate, dietary fiber, sodium, potassium, vitamin Bs, and vitamin C.
Also, with regard to the index of nutrition quality (INQ) and the nutrient adequacy ratio (NAR), the alcohol-smoking
group showed significantly lower value than alcohol-only group in vitamin C. With these results, we found that the al-
cohol-smoking group had lower diet quality evaluation. The results of blood analysis showed that HDL-cholesterol in the
alcohol-smoking group was significantly lower than that in the alcohol-only group. In conclusion, the alcohol-smoking
group had greater health risk than the alcohol-only group. Particularly, alcohol-smoking caused irregular eating patterns
and unbalanced nutrition intakes compared to alcohol-only and also changed blood composition as shown in the de-
crease of HDL-cholesterol. Besides, the index of coronary heart disease such as Al was higher in both groups suggest-
ing that alcohol-only or alcohol-smoking cause health problems. Since there is the limiting point in which the compa-
rative analysis of non-drinkers and non-smokers is unable to be performed in this study, further wide research is needed

on that matter. (Korean J Nutr 2009; 42(6): 547~558)
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Table 1. General characteristics of subjects n (%)
Characteristics Alcohol-only Alcohol-smoking Total x2-test
Distribution 85 (49.1) 88 (50.9) 173 (100.0)
Age 20—29 6(7.1) 22 (25.0) 28 ( 16.2) 11.637*
30—-39 34 (40.0) 29 (33.0) 63 ( 36.4)
40—49 29 (34.1) 26 (29.5) 55 ( 31.8)
More than 50 16 (18.8) 11.(12.5) 27 ( 15.6)
Educational level Elementary school 3 (3.5 1C1 4( 2.3 2.789
Middle school 2(24 5(5.7) 7 ( 4.0
High school 24 (28.2) 29 (33.0) 53 ( 30.6)
College 56 (65.9) 53 (60.2) 109 ( 63.0)
Job Line worker 4 ( 4.7) 5(5.7) 9( 52 6.880
Office worker 52 (61.2) 37 (42.0) 89 ( 51.4)
Services 20 (23.5) 35 (39.8) 55 ( 31.8)
Others 9 (10.6) 11 .(12.5) 20 ( 11.6)
Type of working Day duty 79 (89.4) 61 (69.3) 137 ( 79.2) 11.123"
Night duty 0 (0.0 2 (23 2( 1.2
Day or night 9 (10.6) 25 (28.4) 34 ( 19.7)
Frequency of alcohol 1-2 49 (57.6) 45 (51.1) 94 ( 54.3) 4.533
consumption 2—4 29 (34.1) 26 (29.5) 55 ( 31.8)
(per week) 5-6 5059 11 (12.5) 16 ( 9.2)
Every day 2(24) 1(6.8) 8 ( 4.6
Frequency of smoking ) - 7 (. 8.0 7( 8.0 -
(per day) 6—10 - 13 (14.8) 13 ( 14.8)
11-20 - 38 (43.1) 38 ( 43.1)
20— - 30 (34.1) 30 ( 34.1)

#: p<0.05, *x: p<0.01

Table 2. Physical characteristics of subjects

Alcohol-only  Alcohol-smoking Total
(N = 85) (N = 88) (N = 173)
Height (cm) 170.6 + 0.5 172.3 + 0.4 171.5 £ 0.3
Weight (kg) 71.6 £ 0.9 70.7 £ 0.8 712+ 0.6
BMI 245+ 0.2 238 +0.2" 24.1 + 0.1

Each value is mean =+ standard error
=2 Significantly different at p <0.05 by t-test
BMI: Body mass index (kg/m?2)
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Table 3. Dietary habits of subjects n (%)
Variable Criteria AI((:shzolsz)nly Alco(r,\\‘olzsr;ws(;kmg (NT:T?ln) x2-test
Frequency of Everyday 64 (75.3) 37 (42.0) 101 (58.4) 20.328"**
breakfast 4-6 times/week 6(7.1) 17 (19.3) 23 (13.3)
2—4 times/week 8 (9.4 14 (15.9) 22 (12.7)
Under 1 times/week 7 (8.2) 20 (22.7) 27 (15.6)
Frequency of Everyday 74 (87.1) 66 (75.0) 140 (80.9) 4.178
lunch 5—6 times/week 9 (10.6) 19 (21.6) 28 (16.2)
3—4 times/week 2(24 3(3.4) 5029
Frequency of Everyday 71 (83.5) 58 (65.9) 129 (74.6) 8.871"
dinner 5—6 times/week 9 (10.6) 23 (26.1) 32 (18.5)
3—4 times/week 2(24 5(5.7) 7 ( 4.0)
1-2 times/week 3 (3.5 2(23 5029
Type of appetizers Raw fish 7 (83 9 (10.3) 16 ( 9.4) 3.294
served with drinks Meat 60 (71.4) 52 (59.8) 112 (65.5)
Pot stew 17 (20.2) 25 (28.7) 42 (24.6)
Fried 0 ( 0.0 1C1 1(0.6)
Frequency of More than 1times/day 9 (10.6) 6( 6.8 15( 8.7) 5.118
eating-out 3—4 times/week 14 (16.5) 27 (30.7) 41 (23.7)
1-2 times/week 34 (40.0) 31 (35.2) 65 (37.6)
Less than 1 time/week 28 (32.9) 24 (27.3) 52 (30.1)
Frequency of Less than 1times/day 73 (85.9) 68 (77.3) 141 (81.5) 2.840
snacks 2-3 times/day 9 (10.6) 12 (13.6) 21 (12.1)
3—4 times/day 2(24 5(57) 7 ( 4.0)
More than 5 tmes/day 1(1.2 3(34) 4 (23
Frequency of Everyday 2(24) 3(34) 5029 4.645
fast food 4-5 times/week 0 ( 0.0 4 ( 4.5 4(23)
1-3 times/week 13 (15.3) 16 (18.2) 29 (16.8)
Rare 70 (82.4) 65 (73.9) 135 (78.0)
Amount of coffee None 16 (18.8) 7 ( 8.0 23 (13.3) 12.569™*
(cup/day) 1-2 45 (52.9) 34 (38.6) 79 (45.7)
3—4 18 (21.2) 37 (42.0) 55 (31.8)
More than 5 6(7.0) 10 (11.4) 16 (. 9.2)
Type of coffee Non dairy milk+coffee+sugar 53 (76.8) 58 (70.7) 111 (73.5) 5.042
Coffee+sugar 11 (15.9) 20 (24.4) 31 (20.5)
Non dairy milk coffee 0 ( 0.0 2(24) 2(1.3
Coffee only 5072 2(24) 7 ( 4.6)
Amount of tea None 31 (36.5) 42 (47.7) 73 (42.2) 4.762
(cup/day) 1-2 41 (48.2) 40 (45.5) 81 (46.8)
3—4 9 (10.6) 3(34) 12 ( 6.9)
More than 5 4 ( 4.7) 3(3.4) 7 ( 40
Frequency of Rare 77 (90.6) 64 (72.7) 141 (81.5) 9.888"
carbonated drink 1-2 7 (82 17 (19.3) 24 (13.9)
(times/day) 3-4 1(1.2 6( 6.8 7 ( 4.0)
More than 5 0 ( 0.0 1C1 1(0.6)
Dietary supplement None 62 (72.9) 64 (72.7) 126 (72.8) 2.868
Vitamin 14 (16.5) 9 (10.2) 23 (13.3)
Calcium 2(24) 2(23 4(23)
Tonic 7 (82 13 (14.8) 20 (11.6)

#: p<0.05, ##: p<0.01, ¥+ p<0.001
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Table 4. Daily energy and nutrient intakes of subjects

AAEAre] Fadoll w2 Aake] Ad} dF AR TE

Variables Alcohol-only (N = 85) Alcohol-smoking (N = 88) Total (N = 173)
Energy (kcal) 2195.5 + 88.5 2364.7 + 83.9 2281.6 + 61.1
Protein (g) 872 3.4 922 £33 89.8 + 2.4
Plant protein (g) 399 £1.2 394+ 1.4 39.7 £ 0.9
Animal protein (g) 473 £3.0 52.7 £ 3.2 50.0 £ 2.2
Fat (g) 50.4 £ 3.6 59.0 £ 3.4 548 + 2.5
Plant fat (g) 17.5 £ 1.1 225+ 1.9* 20.0 £ 1.1
Animal fat (g) 32.8 £ 3.2 36.5 £ 3.1 34.7 £ 2.2
Carbohydrate (g) 289.8 + 10.0 280.3 + 9.4 285.0 + 6.8
Dietary fiber (g) 223 £0.8 20.9 £ 0.9 21.6 £ 0.6
Ash (g9) 255t 1.4 23.5 £ 0.9 24.5 + 0.8
Plant calcium (mg) 373.7 £ 15.6 355.5 £ 18.2 364.4 = 12.0
Animal calcium (mg) 217.7 £23.6 228.5 + 21.6 2232 £ 15.9
Calcium (mg) 591.4 = 30.0 584.1 = 29.3 587.7 = 20.9
Phosphorus (@) 1.1 + 488 1.1 + 44.4 1.1 +£328
Plant iron (mg) 11.9 £ 0.6 10.9 £ 0.7 11.4 £ 0.5
Animal iron (mg) 48 + 0.5 5.7 £ 0.7 5.3+ 0.4
Iron (mg) 16.7 £ 0.9 16.7 £ 1.0 16.7 = 0.6
Sodium (@) 55+ 177.9 5.3 £ 207.6 5.4 £ 136.9
Potassium (Q) 2.9 £ 1127 2.7 +107.7 2.8 +78.0
Zinc (mg) 10.3 + 0.4 11.5 £ 1.1 10.9 £ 0.6
Vitamin A (xg R.E) 1052.8 + 129.2 1091.9 + 183.5 1072.7 £ 112.6
Vitamin By (mg) 1.5+ 0.0 1.6 = 0.0 1.5+0.0
Vitamin B2 (mg) 1.3+ 0.0 1.4 £ 0.1 1.4 +£0.0
Vitamin B¢ (mg) 2.4+ 0.1 2.3+ 0.1 2.3 0.0
Niacin (mg) 20.7 £ 0.9 21.1 £1.0 20.9 £ 0.7
Vitamin C (mg) 135.6 £ 10.6 106.8 + 7.5 120.9 £ 6.5
Folate (mg) 303.4 = 17.1 295.1 £ 16.2 299.2 £ 11.7
Vitamin E (mg) 13.4 £ 0.8 12.6 £ 0.7 13.0 £ 0.5
Cholesterol (mg) 356.8 + 28.8 405.1 £ 31.2 381.4 +£21.3

Each value is mean * standard error. *: Significantly different at p <0.05 by t-test
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upzb 24} 1,000 keald Qi A H-S Jradwky) v
Wah= P INQE vlwst Ax), Aodate] ol



A 17 + 0.0, 24 0.9 £ 0.0, 9 1.7 = 0.0, 09
£ 0.0, ofd 1.2 £ 0.0, H]ERR] A 1.5 £ 0.1, H]ERI B,

1.3 £ 0.0, B]EH B,

0.9 £ 0.0, HJEI Bs 1.6 £ 0.0, W}

oJobal 1.3 £ 0.0, HJEMI C 1.3 £ 0.0, ¥4 0.8 £ 0.0
23} vlekl B, @A) INQE 1.0 wxA] £8k3ich

HIER B:9] INQE &5

Aol 247+ 1.7 £ 0.0,
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1.6 + 0.02 75Tl o7l vlste] freldow v
tom, HlER] Co INQE &7, o 7r&droe] 247 1.5
+ 0.1, 1.1 £ 0.02 S575FdAT0] 7wt fo8o=
A vebstth vk b dgieldeE 7T o
FAT k] f2 A Aol 7t gl

dFEE AF sk A S0l ©E NARY

Table 5. The percent of DRIs values of daily nutrient intakes in subjects

Variables Alcohol-only (N = 85) Alcohol-smoking (N = 88) Total (N = 173)
Energy (%) 93.1 + 3.7 98.4 + 3.5 958 + 2.5
Protein (%) 162.3 £ 6.51 170.2 £ 6.1 166.3 £ 4.4
Dietary fiber (%) 79.0 £ 3.1 732+ 3.4 76.1 = 23
Calcium (%) 844+ 42 83.4 + 4.1 83.9 + 2.9
Phosphorus (%) 167.4 = 6.9 169.2 = 6.3 168.3 + 4.6
Iron (%) 167.4 £ 9.2 167.6 + 10.0 167.5+ 6.8
Sodium (%) 381.1 = 12.4 360.7 = 15.2 370.8 = 9.8
Potassium (%) 63.6+ 23 593+ 2.2 61.4+ 1.6
Zinc (%) 1142 £ 4.6 126.2 £ 13.1 1203 £ 7.0
Vitamin A (%) 143.5 £ 17.9 147.0 £ 24.4 145.2 £ 15.2
Vitamin By (%) 1262 £ 7.2 136.1 £ 7.4 131.2 £ 5.1
Vitamin B2 (%) 90.2 £ 5.0 98.7 = 6.6 945+ 42
Vitamin Bs (%) 161.0 £ 6.9 153.9 £ 6.9 157.4 £ 4.9
Niacin (%) 129.7 £ 6.1 132.3 £ 6.3 131.0 £ 4.3
Vitamin C (%) 135.6 £ 10.6 1068 + 7.5 120.9 £ 6.5
Folate (%) 758 = 4.2 73.7 = 4.0 748 = 2.9
Vitamin E (%) 1340 £ 8.4 126.5 £ 7.6 130.2 £ 5.7

Each value is mean =+ standard error. *: Significantly different at p <0.05 by t-test. DRIs: Dietary Reference Intakes for Koreans

(2005)

Table é. Nutrient density for energy intake of subjects

Variables (unit/1,000 kcal) Alcohol-only (N = 85) Alcohol-smoking (N = 88) Total (N = 173)
Protein (g) 40.1 + 0.9 39.8+0.9 40.0 + 0.6
Fat (@) 21.7 1.0 247 + 1.1 232+ 0.7
Carbohydrate (g) 140.0 = 3.8 126.2 + 40" 133.0 £ 2.8
Dietary fiber (@) 10.8 + 0.4 9.4+ 0.4 10.1 + 0.2
Calcium (mg) 282.1 + 12.7 265.6 + 15.5 273.7 +10.0
Phosphorus (g) 0.5+ 12.7 0.5+ 14.4 0.5+ 9.6
Iron (mg) 7.9 + 0.4 7.3+03 7.6 £02
Sodium (g) 2.7 +105.4 2.4 +103.5 2.5+ 745
Potassium (g) 1.4 453 1.2 £ 447 1.3+£325
Zinc (mg) 48 + 0.1 48 +0.3 48 + 0.1
Vitamin A (xg R.E) 506.0 + 65.4 4599 + 66.8 482.6 + 46.7
Vitamin B (mg) 0.6 + 0.0b 0.6 £ 0.0 0.6 £ 0.0
Vitamin B2 (mg) 0.6 0.0 0.6 £ 0.0 0.6 £ 0.0
Vitamin Bs (mg) 1.1 £0.0 1.0 + 0.0 1.0+ 0.0
Niacin (mg/1,000 kal) 9.4+02 8.9 +0.3 92 +0.2
Vitamin C (mg) 66.0 £ 5.1 48.7 + 3.7 572+ 3.2
Folate (xg) 146.3 + 8.3 130.1 + 6.7 138.0 + 5.3
Vitamin E (mg) 6.1 +03 54+03 58 +0.2

Each value is mean =+ standard error. *: p<0.05, **: p<0.01 by t-test
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Table 7. Blood lipid profiles of subjects

Variables Alcohol-only (N = 52) Alcohol-smoking (N = 44) Total (N = 96)
Total cholesterol (mg/dL) 194.1 = 4.5 183.5 = 4.5 189.2 = 3.1
Triglyceride (mg/dL) 151.6 = 14.6 147.3 £ 14.5 149.4 = 10.0
HDL-cholesterol (mg/dL) 519+ 1.6 45.6 + 1.3" 495+ 1.1
LDL-cholesterol (mg/dL)" 111.8 = 4.6 108.4 = 3.5 109.7 = 2.8
AP 2.9 +0.15 3.1+0.17 3.0+ 0.11

Each value is mean =+ standard error
1) LDL-cholesterol = Total cholesterol —
2) Al: Atherogenic Index [ (Total cholesterol —
=x! Significantly different at p<0.01 by t-test

(Triglyceride/5+HDL — cholesterol) by Friedwald equation (1972)
HDLcholesterol) /HDLcholesterol]

Table 8. Pearson’s correlation coefficients between physical characteristics, alcohol consumption and blood variables

Total cholesterol -0.117 0.051 0.133 0.053 0.096 —0.184 0.053
Triglyceride —0.054 0.143 0.206* 0.008 0.004 —-0.102 0.067
HDL-cholesterol —0.081 —0.099 -0.075 0.176 0.317* 0.269 —0.009
LDL-cholesterol —0.058 —0.006 0.030 -0.016 —0.025 —0.257 0.016

1) BMI: Body mass index (kg/m?2)
% p<0.05

MARS 713t 23, AA tidxte] H NARS w2
0.9 £ 0.0, Z% 0.7 £ 0.0, 21 1.0 £ 0.0, 2 0.9 £ 0.0,

ot 0.9 £ 0.0, HIEFT A 0.8 £ 0.0, H]E] B, 0.9 + 0.0,

HER B,0.7 + 0.0, HIEF Bs 0.9 + 0.0, Hololl 0.9
+ 0.0, B]EF C 0.8 £ 0.0, ¢34t 0.6 = 0.0°]3it}k NAR
o] 7} & F nlER CE AlSst BE il 55
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9] NARZ SFFdATollA o2 o2 siopr). &gt 1274
Al goFe] thak MARS  7He] #2014 xpol7} gllo

o 57 25 0.8 £0.02 vlwy Fsskich
°3 MR 55

UTEE AFshs AU FA offel e dFA
Aol th3t Ax}= Table 73 29} = %aﬂéﬁﬂ% TE
= &F70] 194.1 + 4.5 mg/dL, S55970] 183.3 +
4.5 mg/dLE 294 zte|7h glalon, A% % =
& &Fo] 151.6 + 14.6 mg/dL, SF&ATo] 147.3
+ 145 mg/dLE 7+ & 7+ 4974 =)} gleleh HDL-
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mg/dL, SF&T0] 108.4 + 3.5 mg/dLE F + 749
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A § TEsd S 7)ol st S ofe] A
s sk AgEo] AHEE, ol REshs T
73t A4l Al 7 7ol FAFOE fostA= A
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