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lifestyle according to atherogenic
index of plasma in Korean adults in
their 20s and 30s
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ABSTRACT

Purpose: Cardiovascular disease is one of the major causes of death not only in Korea but
also worldwide. Atherogenic index of plasma (AIP) has been extensively investigated, but
studies on nutritional intake and eating habits are scarce. The purpose of this study was to
analyze the general characteristics, dietary habits, and nutritional status of Korean adults
based on their AIP values using data from the 2013-2015 Korea National Health and Nutrition
Examination Survey.

Methods: A total number of 3,040 adults in their 20s and 30s were included as study subjects.
They were divided into quintiles according to their AIP values. Comparisons were then made
among the general information, eating habits, and nutritional intake statuses of the groups.
Results: The averages of AIP were different by age, obese status, education, occupation,
alcohol drinking frequency, smoking, and exercise in men. As for women, the averages of AIP
were different by age, obese status, education, occupation, alcohol drinking frequency, and
smoking status. Except for high-density lipoprotein (HDL)-cholesterol, higher AIP values

in men were associated with significant increasing trends in health indicators, including
systolic and diastolic blood pressure, fasting blood glucose, insulin, hemoglobin Alc, total
cholesterol, triglyceride, and low-density lipoprotein (LDL)-cholesterol. As for women, as
AIP increased, systolic and diastolic blood pressure, fasting blood glucose, insulin, total
cholesterol, triglyceride, and LDL-cholesterol showed significant increasing trends except
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HDL-cholesterol. HDL-cholesterol showed a significant decreasing trend as AIP increased
in men and women. In the high AIP group of women, the frequency of breakfast was lower,
whereas the frequency of alcohol beverage consumption was higher.

Conclusion: Among young adults, the risk of arteriosclerosis was higher in obese, smoking,
and non-exercise individuals. More frequent alcohol drink consumption in women is
associated with a higher risk of arteriosclerosis. Therefore, weight and lifestyle management
are necessary for the prevention of atherosclerosis among young adults.

Keywords: young adult; atherosclerosis; dietary habits
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AE A Fgkol et (1], SAIH A HEH 20201 AFFY AN EA Aol 2 g1
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A Ak o] 7} ot d 48 A A Aol o) A& = S5 F7teks el A
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s ste] of g IR A A E RS} 52 g S Kol = A 30| th [810]. Dobisova
9} Frohlich [8]& THet F/d73ke] Y@ =7t Qi 35719 RS E thdat (4ol 17
89, w7 Hj=ol o, LSk A Al G S, o/ JA-E T FAF 5) 1,443
HZ o2 FA5kInt. 1 A3t fractional esterification rate of cholesterol on high-density
lipoprotein (FERHDL)Z} AIPollA] Q] AFaA|7} Yeltom, 3532 A4 oAdgdat=
T/4%¥ IS Eof| A FERHDL, AIP2} low-density lipoprotein (LDL) S| A& 7] 0l §-2] 3
Fehe A 7F Ueb 5‘3—11478@]'—4 AA=E oS5t AALZ AE- 7Hs e Bt AIpe)
d2 e 50] F45E 7 thgstth= Aol S g 2ke] f1 =7 2 g At
I, /oAM= Ap7E S0 e 2 UL, I =7b w2 Aol A EFS 71
A G Ao AM = =2 e 2|7 et AE R’ 9ol whet v:-rrﬁl":"ﬂ AIP
<0112 AP, 011 < AIP < 0.21-2 T P, LY +2] 79 AP > 0.21% 2F-H T [9-11].
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Table 1. The means of atherogenic index of plasma of the subjects according to general characteristics

Variables Men p-value? Women p-value

Age (yrs) <0.001 <0.001
20-24 -0.23 £ 0.05%? -0.59 + 0.04°
25-29 -0.07 + 0.05% -0.46 + 0.05%

30-34 0.14 +0.06° -0.45 £ 0.04°
35-39 0.16 + 0.05° -0.42 +0.03°

Obese status <0.001 <0.001
Underweight -0.54 + 0.09* -0.70 + 0.04%

Normal weight -0.31+0.03* -0.64 + 0.02*
Overweight 0.03 £ 0.05° -0.37 +0.05°
Obese 0.40 + 0.05°¢ 0.08 + 0.04°

Education 0.003 0.013
< High school -0.02 = 0.03 -0.49+0.03
College or high 0.13+0.03 -0.57 + 0.02

Living status 0.762 0.471
Alone 0.11+0.09 -0.60+0.08
With spouse or family 0.08 + 0.02 -0.54 +0.02

Occupation 0.008 <0.001
Office-worker 0.17 = 0.06" 0.65+ 0.03b
Service worker -0.07 + 0.10® -0.61+0.03%
Manufacturing -0.06 = 0.07% -0.41+0.07°
Unemployed -0.08 + 0.05% -0.48 + 0.02*

Income 0.252 0.278
Lowest -0.01+0.11 -0.43 + 0.07
Medium-low 0.08 +0.05 -0.53+0.04
Medium-high 0.14+ 0.04 -0.54+0.03
Highest 0.04 + 0.04 -0.57 +£ 0.03

Alcohol drinking frequency <0.001 0.329
Never drinking 0.15+0.10* -0.49 + 0.04
1time less 0.16 + 0.06° -0.59+0.03
1-4times/mon -0.04 +0.03* -0.53+0.02
2-3 times/wk 0.24 + 0.06° -0.51+0.06
4 times more/wk -0.00 +0.12% -0.53+0.10

Smoking status <0.001 <0.001
Non-smoker -0.05 + 0.04% -0.56 + 0.02*

Former smoker 0.03 + 0.05° -0.49 + 0.05%
Current smoker 0.21 + 0.04° -0.22 + 0.08°

Use of supplement 0.459 0.459
No 0.06 + 0.04 -0.53+0.03
Yes 0.09 £ 0.03 -0.54+0.02

Exercise 0.006 0.198
No 0.22 + 0.06 -0.51+0.04
Yes 0.02 £ 0.04 -0.57 +0.03

Values are mean = standard deviation.

BThe p-value from analysis of variance, p < 0.05.

ATukey multiple comparison test, p < 0.05. Mean values within a column with unlike superscript letters were
significantly different.

AT Yxte] AIPO [HE AL EH
FU SRS S Aol et s 2912 Lo AR 5492 Bl ek A Table 201 A A5}
Atk FA 3} o4 B Ap7F 2 o] ‘;&% TRt o], A5, AAFA 4, sl =2,

%’I‘:} WS pEo A= B oA tiE0l/de) Hlgo] A7t &2

I (p=0.013), 0%* 2 AIP7} 52 o] i Eo]/fo] Bl &o] et
T (p=0.005). AU 2] 7% /A2 AIP7} &2 9| 2 A4S A2 o) H|Eo] U3 (p=
0.021), /42 AIP7} 52 B Q|42 242 AFR 2] 9] H]-g-o] WUttt (p =0.033).

nhE 37 B0l ) H]8o] =
0] AIP7F 2 R 9k

L
L
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m AIP < 0.11: low risk
M 0.11 < AIP £ 0.21: medium risk
M AIP > 0.21: high risk

Fig. 1. The pie chart of the study subjects according to the AIP range.
AIP, atherogenic index of plasma.
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Table 2. General characteristics of the study subjects by atherogenic index of plasma quintile

Variables Men Women
Q1 Q3 Q5 p-value? Q1 Q3 Q5 p-value

Age (yrs) 97.28 +0.37*2 29.71+0.40 31.49+0.38° <0.001 29.00 = 0.36% 29.83 = 0.35% 31.21+0.30° 0.003

Height (cm) 174.41+0.38 174.34+0.41 173.93+0.43 0.705 161.68+0.34* 160.76+0.33* 160.39+0.38" 0.029

Weight (kg) 67.51+0.68% 73.73+0.63° 82.10+0.92° <0.001 54,10+ 0.34* 55.56 + 0.48* 64.27 +0.75° <0.001

BMI (kg/m2) 22.17 +0.21* 24.27 £0.20° 27.09 £0.27° <0.001 20.69 £ 0.12% 21.49+0.17° 24.94 £ 0.27¢ <0.001

Waist circumference (cm) 77.39+0.53* 83.63+0.49° 90.86 +0.64° <0.001 69.98 + 0.40° 72.03 + 0.46° 81.13+0.63¢ <0.001

Obese status (%) <0.001% <0.001
Underweight 16 (6.5) 5 (2.0) 2 (0.8) 52 (14.4) 49 (13.5) 19 (5.2)

Normal weight 142 (58.0) 82 (33.3) 925 (10.2) 953 (69.9) 290 (60.6) 124 (34.3)
Overweight 50 (20.4) 65 (26.4) 45 (18.3) 43 (11.9) 49 (13.5) 66 (18.2)
Obese 37(15.1) 94 (38.2) 174 (70.7) 14 (3.9) 45 (12.4) 153 (42.3)

Education (%) 0.013 0.005

< Elementary school 2(0.9) 0 (0) 2 (0.9) 0 (0) 3 (09) 5(1.5)
Middle school 3(1.3) 2 (0.9) 4(1.9) 1(0.3) 5(1.4) 6 (1.8)
High school 130 (55.6) 113 (51.6) 76 (35.2) 115 (33.5) 122 (35.0) 131(38.4)

College or high 99 (42.3) 104 (47.5) 134 (62.0) 297 (66.2) 219 (62.8) 199 (58.4)

Living status (%) 0.699 0.670
Alone 17 (6.9) 24 (9.8) 14 (5.4) 17 (4.7) 15 (4.1) 11 (3.0)

With spouse or family 298 (93.1) 299 (90.9) 246 (94.6) 345 (95.3) 348 (93.9) 350 (97.0)

Occupation (%) 0.021 0.033
office-worker 35(21.6) 49 (30.9) 53 (44.9) 97 (34.3) 93 (31.2) 57 (19.7)

Service worker 16 (9.9) 9(6.6) 10 (8.3) 20 (7.1) 27 (9.1) 14 (4.8)
Manufacturing 40 (24.8) 31(22.8) 19 (15.8) 27 (9.5) 292 (7.4) 36 (12.5)
Unemployed 71 (44.1) 54 (39.7) 38(31.7) 139 (49.1) 156 (52.3) 182 (63.0)

Income (%) 0.158 0.738
Lowest 18 (7.4) 17 (6.9) 15 (6.1) 15 (4.2) 18 (5.0) 29 (8.1)
Medium-low 58 (23.9) 63 (25.6) 59 (21.1) 93 (25.7) 84 (23.9) 103 (28.7)
Medium-high 73 (30.0) 80 (32.5) 101 (41.1) 132 (36.6) 134 (370) 128 (35.7)

Highest 94 (38.7) 86 (35.0) 78 (31.7) 121 (33.5) 126 (34.8) 99 (27.6)

Alcohol drinking frequency (%) 0.104 0.571
Never drinking 16 (6.7) 19 (8.3) 16 (7.0) 73 (20.6) 65 (18.3) 73(21.0)
1time less 28 (11.7) 34 (14.8) 39 (17.1) 97 (27.4) 84 (23.6) 84 (24.1)

1-4 times/mon 138 (57.5) 107 (46.5) 91 (39.9) 127 (35.9) 160 (44.9) 142 (40.8)
2-3 times/wk 49 (17.5) 59 (25.7) 71(31.1) 46 (13.0) 41(11.5) 43 (12.4)
4 times more/wk 16 (6.7) 11 (4.8) 11 (4.8) 5(1.4) 6(1.7) 6(1.7)

Smoking status (%) 0.003 0.007
Non-smoker 103 (45.2) 78 (36.4) 59 (26.8) 302 (89.3) 300 (87.0) 272 (80.7)

Former smoker 49 (21.5) 492 (19.6) 49 (22.3) 28 (8.3) 32(9.3) 35(10.4)
Current smoker 76 (33.3) 94 (43.9) 112 (50.9) 8 (2.4) 13 (3.8) 30(8.9)

Use of supplement (%) 0.390 0.669
No 81 (33.1) 86 (35.0) 77 (31.3) 147 (40.6) 157 (43.3) 150 (41.4)

Yes 164 (66.9) 160 (65.0) 169 (68.7) 215 (59.4) 206 (56.7) 212 (58.6)

Exercise (%) 0.150 0.696
No 927 (18.1) 36 (27.1) 48 (32.9) 56 (25.6) 65 (30.4) 60 (29.3)

Yes 122 (81.9) 97 (72.9) 98 (67.1) 163 (74.4) 149 (69.6) 145 (70.7)

Values are mean + standard deviation or number (%).

BMI, body mass index.

DThe p-value from analysis of variance, p < 0.05.

ATukey multiple comparison test, p < 0.05. Mean values within a column with unlike superscript letters were significantly different.
9The p-value from y? test, p < 0.05.

Rtk el A% el 413To] A7} e BelsolA] 5L B4R 45 Pashe
o] LHEFRETL (p-trend = 0.030), 27-9] A& A7} £ 20| AIP7H 2 2R
Fo] Aol Wtth (p=0.039). 614 9] 49 7] o] AR =7} A7} 5

o Bolhg 7k 2 7k At ZgFo] UFERGTH (p-trend = 0.020). ©1A32] 7
AIP7}F 2 Fol| M 52 T o2 A4S BT (p=0.014).
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Table 3. Health indicators of the study subjects by atherogenic index of plasma quintile

Variables Men Women

Q1 Q3 Q5 p-value? p-trend? Q1 Q3 Q5 p-value p-trend
Systolic blood pressure 111.31 +1.36° 114.05 1.46%% 1920.04+1.25° <0.001 <0.001 103.29+0.71°103.67 = 0.66* 108.14 = 0.90° < 0.001 < 0.001
(mmHg)?
Diastolic blood pressure 71.94 + 1.00° 76.65 + 0.89° 81.04+1.13° <0.001 <0.001 68.47 £0.67* 68.51+0.71*° 72.60<0.77° <0.001 < 0.001
(mmHg)
Fasting blood glucose 91.90+ 1.10%* 94.88 + 2.28% 100.17 + 3.25° 0.002 0.005 88.81+0.95% 89.58=+1.04* 93.58+1.68" 0.228 0.023

(mg/dL)
Insulin 6.70 +£1.23%  8.88+1.29%° 14.34+92.04° 0.001  0.000 5.65+0.34° 7.27+0.38° 11.60+1.01° <0.001 < 0.001
HbA1c (%) 5.31+0.05% 5.43 +0.09* 5.66+0.12% 0.026 0.011 5.34+0.04* 5.36+0.03% 5.42+0.05° 0.124 0.260

Total cholesterol (mg/ 175.02 + 2.96° 184.87 + 3.41% 202.74 + 5.09° <0.001 <0.001 178.36+2.572177.13 + 2.13* 187.53 + 2.41° <0.001 0.000
dL)

Triglyceride (mg/dL) ~ 48.66+1.81° 88.69+ 1.54° 247.40+11.97° <0.001 <0.001 48.66+1.81* 88.69 + 1.54° 247.40 = 11.97°< 0.001 < 0.001
HDL cholesterol (mg/dL) 59.07 + 1.01° 48.31+0.97°  33.17+1.05° <0.001 <0.001 68.49+0.98° 57.72+0.70° 47.74+0.80* <0.001 < 0.001
LDL cholesterol (mg/dL) 100.54 + 4.20° 121.66 + 5.32° 119.85+ 4.27° <0.001 0.002  94.60 + 3.15 104.53 = 3.01% 114.37 + 2.49° < 0.001 < 0.001

Values are mean + standard error.

HbA1c, hemoglobin Alc; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

YThe p-value from analysis of covariance test, p < 0.05.

IMultiple regression analysis was adjusted for age, education, occupation, alcohol drinking status, smoking status, use of supplement and exercise.
9Adjusted for age, education, occupation, alcohol drinking status, smoking status, use of supplement and exercise.

“Tukey multiple comparison test, p < 0.05. Mean values within a column with unlike superscript letters were significantly different.

Table 4. Dietary habits of the study subjects by atherogenic index of plasma quintile

Variables Men Women
Q1 Q3 Q5 p-value? Q1 Q3 Q5 p-value
Breakfast for a week 0.556 0.019
5-7 times/wk 95 (38.8) 91 (37.0) 93(37.8) 170 (47.0) 154 (42.4) 133 (36.7)
3-4 times/wk 53 (21.6) 56 (22.8) 34 (13.8) 65 (18.0) 84 (23.1) 72 (19.9)
1-2 times/wk 38 (15.5) 41(16.7) 56 (22.8) 62 (17.1) 64 (17.6) 77 (21.3)
Never 59 (24.1) 58 (23.6) 63 (25.6) 65 (18.0) 61(16.8) 80 (22.1)
Lunch for a week 0.040 0.785
5-7 times/wk 216(88.2)  219(89.0)  292(90.2) 300(82.9)  296(81.5) 303 (83.7)
3-4 times/wk 19 (7.8) 20 (8.1) 14 (5.7) 48(13.3) 56 (15.4) 45 (12.4)
1-2 times/wk 6(2.4) 5(2.0) 5(2.0) 11 (3.0) 9(2.5) 10(2.8)
Never 4(1.6) 2(0.8) 5 (2.0) 3(0.08) 2 (0.6) 4(1.1)
Diner for a week 0.738 0.329
5-7 times/wk 218 (89.0) 216 (87.8) 216 (87.8) 286 (79.0) 297 (82.0) 294 (81.9)
3-4 times/wk 20 (8.2) 23 (9.3) 23 (9.3) 62 (17.1) 54 (14.9) 54 (14.9)
1-2 times/wk 7 (2.9) 6 (2.4) 6(2.4) 13 (3.6) 10(2.8) 11 (3.0)
Never 0(0) 1(0.4) 1(0.4) 1(0.3) 1(0.3) 3(0.8)
Breakfast with someone 0.519 0.610
Yes 78 (52.7) 81 (55.1) 72 (56.7) 141 (60.0) 137 (57.6) 125 (61.0)
No 70 (47.3) 66 (44.9) 55 (43.3) 94 (40.0) 101 (42.4) 80 (39.0)
Lunch with someone 0.613 0.002
Yes 189 (80.4) 193 (80.8) 194 (82.2) 237 (67.2) 299 (65.1) 194 (55.7)
No 46 (19.6) 46 (19.2) 492 (17.8) 111(32.8) 123 (34.9) 154 (44.3)
Dinner with someone 0.991 0.530
Yes 195 (81.9) 199 (83.3) 200 (83.7) 302 (86.8) 293 (85.4) 303 (87.1)
No 43(18.1) 40 (16.7) 39 (16.3) 46 (23.2) 50 (14.6) 45 (22.9)
Eat out 0.202 0.0002
More than 1 time/day 114 (46.5) 141 (57.3) 148 (60.2) 100 (27.7) 93 (25.6) 56 (15.5)
More than 3 times/wk 85 (34.7) 74 (31.3) 55 (22.4) 123 (34.1) 127 (35.0) 116 (32.0)
1-2 times/wk 38(15.5) 19 (7.7) 29 (11.8) 99 (25.5) 98 (27.0) 122 (33.7)
Less than 3 times/mon 8(3.3) 9(3.7) 14 (5.7) 46 (12.7) 45 (12.4) 68 (18.8)

YThe p-value from y? test, p < 0.05.
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Table 5. Nutrient intake and energy distribution of the female subjects estimated by food frequency questionnaire

Nutrients Men Women

Q1 Q3 Q5 p-value? p-trend? Q1 Q3 Q5 p-valuep-trend
Energy (kcal)®  2,429.26+79.33 2,510.13+90.45 2,339.25+86.81 0.710  0.518 1,979.50+62.53 1,933.05+55.65 1,981.16+50.69 0.112 0.814
Protein (g) 82.43 +3.42 85.34+3.83 84.26+5.21  0.239  0.122 70.34 £ 2.77 69.03 = 2.50 68.88+2.19  0.248 0.787
Fat (g) 55.72 +2.59 58.44 +2.93 49.78+2.78  0.248  0.104 47.73+2.21 47.67 + 2.05 47.54+1.73  0.278 0.734
Saturated fatty 16.94 +0.78 17.88 = 0.90 15.49 £ 0.93 0.447  0.175 14.41+0.68 13.36 + 0.65 14.34+0.52  0.186 0.692
acid (g)
Monounsaturated ~ 17.60 = 0.86 18.75+1.01 15.80 + 0.95 0.263  0.130 14.88+0.74 14.91+ 0.69 14.92+0.56  0.278 0.823
fatty acid (g)
Polyunsaturated 13.82+0.71 14.47 £0.72 12.17+0.68  0.167  0.095 12.04+0.56 12.00 + 0.49 11.97+0.47  0.663 0.708
fatty acid (g)
n-3 fatty acid (g) 1.59+0.09 1.62 = 0.09 1.37+0.08  0.189 0.071 1.42+0.07 1.41+0.06 1.39+0.06  0.721 0.502
n-6fatty acid (g)  12.42+0.64 13.06 + 0.65 10.98+0.61  0.163  0.757 10.76 + 0.50 10.74 + 0.44 10.73+0.42  0.649 0.744
Carbohydrate (g) 357.55+11.17  367.82+12.18 352.15+13.72 0.919 0.789  302.23 +8.87 291.69 + 7.85 297.85+7.41  0.075 0.771
Cholesterol (mg) 346.15+20.31  350.88+19.31 324.60+25.58 0.432 0.621  301.31+14.36 301.94+15.53 297.77+15.38 0.312 0.709
Dietary fiber (g) 20.61 + 1.00 21.14 +1.07 18.99+1.14  0.679 0.378 19.60 £ 0.79 19.07 + 0.63 19.20+0.73  0.418 0.843
Calcium (mg) 537.64+924.95 568.34+25.26 499.38+26.52 0.396  0.294 505.10+17.94 459.42+18.81  489.46+20.09 0.094 0.527
phosphorus (mg) 1,165.64 + 45.77 1,213.04 + 49.63 1,087.98+48.08 0.417  0.303 1,034.91+35.19 1,007.10+33.67 1,006.74+33.95 0.224 0.692
Iron (mg) 14.86 + 0.63 15.55+0.73 13.42+0.62  0.173  0.153 13.28+0.51 12.93 +0.42 13.04+0.44  0.376 0.993
Sodium (mg) 3,959.97 + 195.47 4,095.18 + 199.373,454.69 + 179.39 0.110  0.074 3,352.78+136.533,372.67 + 124.24 3,369.26 + 128.76 0.615 0.773
Potassium (mg) 2,982.26 + 131.00 3,060.78 = 144.972,742.61 + 145.98 0.548  0.282 2,814.41+107.942,726.73 + 90.64 2,781.49+10.05 0.206 0.823
Vitamin A (ugRE) 662.22 +36.35  671.81+38.35 562.76+31.57 0.105 0.055 661.42+32.65 622.10+25.20 620.24+27.80 0.323 0.515
Thiamine (mg) 2.15+0.09 2.25+0.10 1.99£0.09  0.292 0.196 1.84+0.07 1.813+0.06 1.83+0.06  0.197 0.770
Riboflavin (mg) 1.65 = 0.07 1.71+0.07 1.55+0.09  0.673  0.339 1.46 + 0.06 1.45+0.06 1.46+0.06  0.078 0.927
Niacin (mg) 16.11+ 0.69 17.03 £0.79 14.40 + 0.65 0.080  0.110 13.75+0.54 13.52 + 0.45 13.63+0.45  0.260 0.900
Vitamin C (mg) 104.14 +7.68 97.19+7.71 96.05+14.76 0.967  0.601 116.84 +8.51 113.83+5.66 115.50 = 7.01 0.420 0.840

Values are mean + standard error.

YThe p-value from analysis of covariance test, p < 0.05.
?Multiple regression analysis was adjusted by age, education, occupation, alcohol drinking status, smoking status, use of supplement and exercise.
9Adjusted by age, education, occupation, alcohol drinking status, smoking status, use of supplement and exercise.

Table 6. Food group intake of the study subjects estimated by food frequency questionnaire

Food group Men Women

Q1 Q3 Q5 p-value? p-trend? Q1 Q3 Q5 p-value p-trend
Rice¥¥ 2.86 +0.23 2.61+0.24 2.21+0.44 0.405 0.279 2.01+0.15 1.90+0.14 1.90+0.21 0.966 0.539
Noodles 2.01+0.15 1.90+0.14 1.90+0.21 0.966 0.276 0.037 £ 0.03 0.36+ 0.03 0.39 £ 0.04 0.867 0.509
Breads 0.17 + 0.04 0.14 + 0.05 0.05+0.02 0.121 0.030 0.14 + 0.02 0.13 +0.02 0.11+0.03 0.444  0.650
Pizza and Hamburgers  0.50 = 0.08 0.62+0.13 0.44+£0.05 0.487 0.558 0.45 + 0.06 0.38+0.03 0.45 £ 0.05 0.739 0.935
Jjigae 0.43 £ 0.05 0.46 £ 0.05 0.35+0.04 0.113 0.895 0.42 £ 0.04 0.35+0.03 0.32+0.03 0.265 0.094
Beans 0.23 + 0.04 0.24 +0.03 0.20+0.03 0.867 0.535 0.19+ 0.02 0.17 + 0.02 0.18 + 0.02 0.921 0.869
Egg 0.58+0.07* 0.53+0.05* 0.60+0.10° 0.039 0.608 0.52 = 0.04 0.56 + 0.05 0.55+0.05 0.499 0.825
Meats 1.18 +0.11 1.20+0.12 0.98+0.11 0.675 0.224 0.93 + 0.06 0.89 + 0.06 0.96 + 0.07 0.549 0.628
Fish 0.67 = 0.08 0.84+0.11 0.55+0.07 0.216 0.338 0.76 £ 0.10 0.65 + 0.06 0.65+0.10 0.371  0.100
Vegetables 3.08+0.36 2.45+0.38 2.65+0.51 0.596 0.264 3.18+0.24 3.42+0.38 3.76 + 0.40 0.082 0.092
Dairy foods 0.58 +0.08 0.69 + 0.09 0.53 +0.07 0.685 0.643 0.70 = 0.07 0.76 + 0.09 0.66 += 0.07 0.057 0.292
Fruits 3.67 £0.61 2.72 +0.51 2.92+0.69 0.190 0.122 3.67+£0.33 3.59+0.26 3.84+0.37 0.783 0.372
Coffee 1.12+0.11 1.04 +£0.10 0.84+0.15 0.402 0.514 1.02+0.12 0.94 + 0.09 0.77 £ 0.08 0.103  0.020"
Alcohol 1.83+0.22 1.73£0.31 1.65+0.23 0.601 0.996 0.78 + 0.09 0.78+0.11 0.88+0.11 0.925 0.589
Beverage 0.417 = 0.05 0.39+0.06 0.43 +0.07 0.401 0.850 0.26 = 0.04*® 0.29 + 0.03° 0.36+0.04*° 0.014 0.071
Tea 0.10 £ 0.03 0.20 + 0.06 0.15+0.04 0.293 0.523 0.08 £ 0.02 0.10 + 0.02 0.08 £ 0.02 0.208 0.518
Sweetness 1.69+0.26 1.65+0.39 1.55+0.33 0.758 0.880 1.27 £ 0.13 1.25+0.13 1.03 £ 0.10 0.573 0.136
Values are mean = standard error.
YThe p-value from analysis of covariance test, p < 0.05.
2Multiple regression analysis was adjusted by age, education, occupation, alcohol drinking status, smoking status, use of supplement and exercise.
9Adjusted by age, education, occupation, alcohol drinking status, smoking status, use of supplement and exercise.
“Serving/d.
9Tukey multiple comparison test, p < 0.05. Mean values within a column with unlike superscript letters were significantly different.
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