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ABSTRACT

Purpose: This study examined the association between the antioxidant vitamin intake and obesity in Korean women,
Methods: Adult women aged =19 years who completed a health examination and nutrition survey from the Korea National
Health and Nutrition Examination Survey between 2007 ~ 2016 were selected for the study (n=30,425). A BMI =25 kg/m2
and waist circumference =85 cm were defined as obesity and abdominal obesity, respectively, The individual antioxidant
vitamin intake was estimated by linking the antioxidant vitamin composition database of commonly consumed foods and the
subjects’ 24—hour recall food consumption data, Carotenoids, retinol, vitamin A (retinol activity equivalent), vitamin C,
tocopherols, and vitamin E (a—tocopherol equivalent) were included in the analysis, Each vitamin intake was converted to the
nutrient density per 1,000 kcal, Odds ratio (ORs) and 95% confidence interval (Cl) for obesity according to each tertile of the
nutrient density was obtained from multiple logistic regression adjusted for age, household income, education level, smoking,
alcohol consumption, and physical activity, Results: The mean intake of a—carotene, retinol, vitamin E, a—tocopherol, and vy
—tocopherol per 1,000 kcal was significantly lower in the obese group than in the normal group. A higher intake of lycopene
was inversely associated with obesity (highest vs, lowest; OR=0.89, 95% Cl: 0.83—0.96) and abdominal obesity (highest vs,
lowest; OR=0.88, 95% Cl: 0.81-0,95). Higher intakes of a—carotene, total carotenoids, vitamin A, and y—tocopherol also had
a negative relationship with abdominal obesity, The antioxidant vitamin intakes from eggs, milk and dairy products, seasoning,
and grains were significantly lower in the obese group than in the normal group. Conclusion: This study showed that the
dietary intake of antioxidant vitamins was inversely associated with obesity and abdominal obesity among Korean women,
Further study will be needed to examine the causal relationship between the antioxidant vitamin and obesity.
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Table 1. General characteristics of the study subjects

Variables” BMI < 25 kg/m? BMI > 25 kg/m? ovolue? WC < 85 cm WC>85 cm ovalue?
(n = 21,349) (n =9,027) (n = 22,145) (n=8217)

Age, vears®

19 ~ 29 13.6 55 < 0.0001 13.9 4.0 < 0.0001

30 ~ 49 40.8 28.5 42.4 23.1

50 ~ 64 24.2 33.2 24.8 32,6

65+ 21.4 32,9 19.0 40.4
Household income

Low 19.1 28.3 < 0.0001 17.7 32.9 < 0.0001

Middle-low 24.2 27.7 24.3 27.7

Middle-high 27.0 24,5 27.8 22.1

High 29.7 19.5 30.2 17.3
Education level ¥

<Elementary school 26.3 44.6 < 0.0001 24.3 51.7 < 0.0001

Middle school 9.1 13.1 9.4 12.7

High school 33.3 27.6 34.5 23.7

> College 31.4 14.8 31.9 12.0
Current smoking ¥

Yes 5.0 45 0.3980 49 4.7 0.6883
Alcohol consumption ¥

Yes 39.3 33.8 < 0.0001 39.8 31.9 < 0.0001
Physical activity 37

Yes 26.2 26.6 0.6403 26.9 24.7 0.0013
BMI, kg/m? 21.5+0.0 27.8+0.0 < 0.0001 21.9+0.0 27.5+0.1 < 0.0001
wc, cm? 74.0=0.1 89.2+ 0.1 < 0.0001 73.9+0.1 91.8+ 0.1 < 0.0001
Energy intake, kcal/d ® 1,713.3+59 1,652.0%9.1 < 0.0001 1,7125+ 58 1,646.8= 9.6 < 0.0001

BMI, body mass index; WC, waist circumference

1) The numbers of missing values were respectively 422 for household income, 1,171 for education level, 862 for current smoking, 884
for alcohol consumption, and 1,237 for physical activity according to BMI status, and 421 for household income, 1,172 for education
level, 863 for current smoking, 885 for alcohol consumption, and 1,238 for physical activity according to WC status.  2) p-values were
obtained from Rao-Scott chi-square fest for categorical variables (age, household income, education level, curent smoking, alcohol
consumption, physical activity) and t-test for continuous variables (BMI, WC, energy intake).  3) Data are presented in percentage (%).
4) Household income: low (first quartile), middle-low (second quartile), middle-high (third quartile), high (fourth quartile)  5) Current smoking:
'yes' meant who ever smoked > 100 cigarettes over lifetime and sfill smoking.  6) Alcohol consumption: 'yes' meant who drank alcohol
more than once a month over the past year  7) Physical activity: 'yes' meant who performed vigorous-intensity activities for > 20 minutes
once af least 3 days a week or intermediate-intensity activities for > 0.5 hour once at least 5 days a week (2007 ~ 2013) or who performed
vigorous-intensity activities for > 1.25 hour or intermediate-intensity activities for > 2.5 hours per week (2014 ~ 2016).  8) Data are presented
in mean = standard error.
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Table 2. Daily antfioxidant vitamin intake per 1,000 kcal according to obesity status

BMI < 25 kg/m®>  BMI>25 kg/m®  p-value”  WC <85 cm WC >85 cm p-value”

Carotenoid (ug/d/1,000 keal)

a-carotene 324.1+8.1? 280.8+ 14.2 0.0078 329.6+ 8.0 257.0+ 15.1 < 0.0001
B-carotene 1,958.6 = 24.5 2,047.7+=41.4 0.1683  1,971.8+23.9 2,022.5+ 44.9 0.5625
Lycopene 1,463.0x 47.8 1,350.7 = 88.3 0.1996 1,484.4x 48.5 1.273.9+89.6 0.0214
B-cryptoxanthin 313.6%9.6 3568.0+13.2 0.0050 317.56x9.4 353.8+13.9 0.0397
Lutein/Zeaxanthin 1,208.4+18.6 1,319.5+ 32.2 00112  1,2233x17.6 1,290.6 = 34.9 0.2043
Total carotenoids 5,267.7 + 62.3 5,356.7 + 115.9 0.8106  5,326.6+ 62.7 5,197.8+118.1 0.1509
Retinol (ug/d/1,000 kcal) 58.6+ 0.9 505+ 1.6 < 0.0001 59.0+ 0.9 48.7+ 1.7 < 0.0001
Vitamin A (ng RAE/d/1,000 kcal) 248.4+ 2.4 247.8+ 4.2 0.5964 250.3+ 2.3 2427 £ 4.5 0.0696
Vitamin C (mg/d/1,000 kcal) 67.6x0.9 695+ 1.2 0.5868 68.3+0.9 67.8+1.3 0.1494
Vitamin E (Mg o-TE/d/1,000 kcal) 3.5+00 3.4+00 < 0.0001 3.6+00 3.4+00 < 0.0001
a-focopherol (mg/d/1,000 kcal) 3.1+00 3.0+00 < 0.0001 3.1+00 29+00 < 0.0001
B-tfocopherol (Mg/d/1,000 kcal) 0.2+0.0 0.3+0.0 0.0112 0.3+0.0 0.3+00 0.2027
y-focopherol (mg/d/1,000 kcal) 26=0.0 25+0.0 < 0.0001 27+0.0 24=0.0 < 0.0001
3-focopherol (Mmg/d/1,000 kcal) 1.6+0.0 1.7+0.0 0.0487 1.6+0.0 1.7+ 00 0.3785

BMI, body mass index; WC, waist circumference; RAE, retinol activity equivalent; o-TE, a-tocopherol equivalent
1) p-values were obtained from ANCOVA adjusted for age, household income, education level, current smoking, alcohol consumption,
and physical activity.  2) Data are presented in mean =+ standard error.

Table 3. Odds ratios” and 95% confidence intervals of obesity according to the tertiles of daily antioxidant vitamin intake per 1,000 kcal

T 2 13 p for trend”
BMI>25 kg/m?
Carotenoids
a-carotene
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 0.97 (0.90, 1.05) 0.97 (0.89, 1.05) 0.5162
B-carotene
n 10,125 10,126 10,125
OR (95% ClI) 1.00 (Ref) 0.98 (0.91, 1.06) 1.03 (0.95, 1.11) 0.4239
Lycopene
n 12,320 7931 10,125
OR (95% Cl) 1.00 (Ref) 0.99 (0.91, 1.07) 0.89 (0.83, 0.96) 0.0022
B-cryptoxanthin
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 0.97 (0.89, 1.05) 1.08 (0.99. 1.1¢) 0.0178
Lutein/Zeaxanthin
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 1.04 (0.96, 1.12) 1.06 (0.98, 1.14) 0.1857
Total carotenoids
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 0.97 (0.90, 1.05) 0.96 (0.88, 1.03) 0.3095
Retinol
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 1.03 (0.95, 1.11) 1.00 (0.92, 1.08) 0.7148
Vitamin A
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 1.00 (0.93, 1.08) 1.02 (0.94, 1.10) 0.6888

BMI, body mass index; WC, waist circumference; OR, odds ratfio; Cl, confidence interval

1) Odds ratios were obtained fromn multiple logistic regression model adjusted for age, household income, education level, smoking,
alcohol consumption, and physical activity.  2) p for frend were obtained from the same model as estimation of ORs by using the
median nutfrient density of each tertile as the independent variable.
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Table 3. Odds ratios” and 95% confidence intervals of obesity according to the tertiles of daily antioxidant vitamin intake per 1,000 kcal

(continued)
m 2 T3 p for trend?
Vitamin C
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 1.01 (0.94, 1.09) 1.02 (0.94, 1.10) 0.6905
Vitamin E
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 1.11 (1.03, 1.20) 1.01 (0.93, 1.09) 0.7459
a-focopherol
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 1.11 (1.03, 1.20) 0.99 (0.91, 1.07) 0.3209
B-tocopherol
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 1.02 (0.95, 1.10) 1.06 (0.98, 1.14) 0.1443
y-tocopherol
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 0.96 (0.89, 1.04) 0.96 (0.88, 1.03) 0.2655
3-tfocopherol
n 10,125 10,126 10,125
OR (95% Cl) 1.00 (Ref) 0.97 (0.90, 1.06) 1.09 (1.01, 1.18) 0.0143
WC=>85 cm
Carotenoids
a-carotene
n 10,120 10,121 10,121
OR (95% Cl) 1.00 (Ref) 0.91 (0.84, 0.99) 0.87 (0.80, 0.95) 0.0069
B-carotene
n 10,120 10,121 10,121
OR (95% Cl) 1.00 (Ref) 0.96 (0.89, 1.04) 0.92 (0.85, 1.00) 0.0721
Lycopene
n 12,302 7,939 10,121
OR (95% Cl) 1.00 (Ref) 0.93 (0.85, 1.01) 0.88 (0.81, 0.95) 0.0061
B-cryptoxanthin
n 10,120 10,121 10,121
OR (95% Cl) 1.00 (Ref) 0.94 (0.86, 1.02) 0.97 (0.89, 1.06) 0.8344
Lutein/Zeaxanthin
n 10,120 10,121 10,121
OR (95% Cl) 1.00 (Ref) 0.99 (0.91, 1.07) 0.98 (0.90, 1.06) 0.6318
Total carotenoids
n 10,120 10,121 10,121
OR (95% Cl) 1.00 (Ref) 0.95 (0.88, 1.04) 0.91 (0.83, 0.99) 0.0280
Retinol
n 10,120 10,121 10,121
OR (95% Cl) 1.00 (Ref) 1.02 (0.94, 1.11) 1.02 (0.93, 1.11) 0.7709
Vitamin A
n 10,120 10,121 10,121
OR (95% Cl) 1.00 (Ref) 0.94 (0.87, 1.02) 0.90 (0.83, 0.98) 0.0186
Vitamin C
n 10,120 10,121 10,121
OR (95% Cl) 1.00 (Ref) 1.03 (0.95, 1.12) 0.95 (0.87, 1.04) 0.1516

BMI, body mass index; WC, waist circumference; OR, odds ratfio; Cl, confidence interval

1) Odds ratios were obtained froon multiple logistic regression model adjusted for age, household income, education level, smoking,

alcohol consumption, and physical activity.

median nufrient density of each tertile as the independent variable.

2) p for frend were obtained from the same model as estimation of ORs by using the



406/ 13¢] Fakstuletnl MH I} g

Table 3. Odds ratios” and 95% confidence intervals of obesity according to the tertiles of daily antioxidant vitamin intake per 1,000 kcal

(continued)
T T2 13 p for frend?
Vitamin E

n 10,120 10,121 10,121

OR (95% CI) 1.00 (Ref) 1.02 (0.94, 1.171) 0.96 (0.88, 1.04) 0.2372
a-tocopherol

n 10,120 10,121 10,121

OR (95% CI) 1.00 (Ref) 1.02 (0.94, 1.11) 0.94 (0.86, 1.02) 0.0814
B-tocopherol

n 10,120 10,121 10,121

OR (95% CI) 1.00 (Ref) 0.98 (0.91, 1.07) 0.98 (0.90, 1.06) 0.6445
y-focopherol

n 10,120 10,121 10,121

OR (95% Cl) 1.00 (Ref) 0.97 (0.89, 1.05) 0.92 (0.84, 0.99) 0.0348
3-tocopherol

n 10,120 10,121 10,121

OR (95% CI) 1.00 (Ref) 1.01 (0.93, 1.10) 1.05 (0.97, 1.15) 0.1955

BMI, body mass index; WC, waist circumference; OR, odds ratfio; Cl, confidence interval
1) Odds ratios were obtained from multiple logistic regression model adjusted for age, household income, education level, smoking,

alcohol consumption, and physical activity.

median nufrient density of each fertile as the independent variable.
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Table 4. Antioxidant vitamin infakes from each food group according to obesity status by body mass index

a-carotene (ug/d) B-carotene (ug/d) Lycopene (ug/d)

BMI < 25 kg/m®  BMI>25 kg/m’ BMI < 25 kg/m®  BMI>25 kg/m® BMI < 25 kgym®>  BMI>25 kg/m®
Plant-derived foods
Grains 42+11" 3711 28.9 = 1.4 23.1 =147 6315 5015
Vegetables 4327 +12.7 349.3 £ 166" 2,293.6 = 34.4 2,362.1 = 56.9 1,4355 + 55.7 1,206.1 = 114.9
Fruits 26.8 + 1.1 26.6 + 1.4 172.8 + 6.7 181.9 +9.4 841.8 = 45.0 759.2 + 56.8
Seaweed 65.1 1.5 58.5 + 2.1 264.5 + 5.4 257.9 + 8.6 0.0 =00 0.0 =00
Etc? 45+04 5506 21.0=1.2 19.7 +1.2 0000 0000
Animal-derived foods
Meats 0.0+00 0.0 =0.0 1.5 +0.1 1.3+0.2 0.0 =00 0.0 =0.0
Eggs 0.0+00 0.0 =00 3.7 0.1 310177 0.0 =00 0.0 =00
Fish and shellfish 0.0+00 0.0=00 1.8 £0.1 2.6 +06 0.0 =00 0.0 0.0
Milk and dairy products 0.0+00 0.0 =00 43 +0.1 280177 0.0 =00 0.0 =00
Others
QOils 0.0+00 0.0 =00 0.7 +0.0 05+00"" 0.0 =00 0.0 =00
Beverage and alcohol 245 =52 33.5 = 26.9 622 +11.2 81.5 +£57.8 0.0 +0.0 0.0+0.0
Seasoning 0.1+00 00+00" 402.0 £ 5.6 410.0 £ 10.3 181.7 £ 6.9 108.4 + 7.5
Etc? 1.1 04 02 =01 2.6 0.4 3.0+06 1.2+05 0403

BMI, body mass index

1) Data are presented in mean = standard error. p-values were obtained from ANCOVA adjusted for age, household income, education level,
current smoking, alcohol consumption, and physical activity. Asterisks are marked if mean infakes of the group of BMI > 25 kg/m2 were significantly
lower than the group of BMI < 25 kg/m? ((p < 0.05, ~p < 0.01, " p < 0.001, ""p < 0.0001). 2) Etc among plant-derived foods: potatoes and
starch, legumes, seeds and nufs  3) Efc among others: sweets, mushrooms, processed food, others
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Table 4. Antioxidant vitamin infakes from each food group according to obesity status by body mass index (continued)

B-cryptoxanthin (ug/d)

Lutein/Zeaxanthin (ug/d)

Total carotenoids (ug/d)

BMI < 25 kg/m?  BMI>25 kg/m? BMI < 25 kg/m?  BMI>25 kg/m? BMI < 25 kg/m?  BMI>25 kg/m?
Plant-derived foods
Grains 59 +0.4 80=1.1 60.3 £25 69.2 * 6.1 105.6 + 4.5 109.6 + 8.2
Vegetables 15.8 1.3 153+ 1.4 1,399.7 +29.6 1,628.5 +51.6 5577.2 +85.4  5,461.3 +154.8
Fruits 391.7 £ 16.9 464.4 + 25.6 2515 £ 9.6 287.0 = 14.6 1,684.5 + 50.2 1,719.1 = 70.7
Seaweed 23.6 + 0.6 21.3+0.8 00+00 00+00 3532 7.2 338.1 = 10.8
Etc? 0.1+00 0.2 =0.0 11.3 05 121 £1.1 36.8 1.4 37.4+1.8
Animal-derived foods
Meats 0.0+00 0.0 =0.0 05+0.1 0.9+03 2.0=0.1 22+03
Eggs 2.2+0.0 1.9+00"" 875+1.3 744 207" 934+ 1.4 79.5 =227
Fish and shellfish 0.0+00 0.0=00 0.4 =0.1 0.4 +0.1 22+0.1 31 =06
Milk and dairy products 00+00 0000 0.1 00 00+0.0" 44 +0.1 29+01""
Others
QOils 0.0+00 0.0 =00 00+00 00+00 0.7 0.0 04+00""
Beverage and alcohol 3804 1.5+03"" 10.9 = 0.7 7.9 22 101.4 = 16.8 124.3 + 86.8
Seasoning 1003 = 1.5 104.9 = 2.7 217.0+32 225.1 + 5.7 901.1 +12.9 848.5 = 20.5°
Etc? 0000 0000 0.4 +0.1 0.2 +0.0 5411 3.7+08
Retinol (ng/d) Vitamin A (ug RAE/d) Vitamin C (mg/d)
BMI < 25 kg/m?  BMI>25 kg/m? BMI < 25 kg/m?  BMI>25 kg/m? BMI < 25 kg/m?  BMI>25 kg/m?
Plant-derived foods
Grains 8.4 +03 56047 11.3 +0.4 80+04"" 0400 0.3 +00"
Vegetables 15 =00 1.7 0.1 211.3 3.2 213.7 £5.0 35.6 + 0.4 36.3 +0.6
Fruits 0.0+00 0.0 =0.0 31.9+1.0 357 +1.6 66.7 1.6 67.8 £2.2
Seaweed 0.0+00 0.0 =00 25.7 +0.5 24.8 = 0.8 1.9 =00 1.8+0.1
Etc? 0.0+00 0.0 =0.0 1.9 £ 0.1 1.9 0.1 6102 62+0.3
Animal-derived foods
Meats 160 % 1.2 154 2.9 161 +1.2 155 +2.9 1.1 00 08=x01""
Eggs 20.8 +0.3 171 2057 21.2+0.3 17.4 =057 0.0 =00 0.0 =00
Fish and shellfish 229 +1.4 21.8 +2.1 23.1+1.4 22,0 + 2.1 0.3 =00 0.3 +00
Milk and dairy products 33.6 0.6 249 0.7 340 + 0.6 252 +0.8"" 02 =00 0.1 =00
Others
Oils 1.0+0.1 06+017" 1.0 0.1 06+017" 0.0 =00 0.0 =00
Beverage and alcohol 0.2 +00 0.1+00 65+12 8.3 +59 1.9 0.1 120177
Seasoning 1.1+0.0 0.7 +00"" 38.8 +0.5 39.2+1.0 0.7 0.0 0.7 0.0
Etc® 0300 02=+00"" 0.5+0.0 0.4 +0.1 0300 02 =00

Vitamin E (Mg o-TE/d)

a-focopherol (mg/d)

BMI < 25 kg/m?

BMI > 25 kg/m?

BMI < 25 kg/m?

BMI > 25 kg/m?

Plant-derived foods
Grains
Vegetables
Fruits
Seaweed
Etc?
Animal-derived foods
Meats
Eggs
Fish and shellfish
Milk and dairy products
Others
Qils
Beverage and alcohol
Seasoning
Etc?

0.7 0.0
1.3 =00
05+00
0.1 =00
0.7 0.0

03 +00
0.9 =00
05+00
0.1 =00

04 +00
00+00
05+00
0.1 +0.0

0.6 0.0
1.5+0.0
05=+00"
0.1 =00
0.7 £0.0
02=+00""
08+00""
0.5 +0.0

ok

0.1 0.0
03+007"
0.0 0.0

0.3 =00
0.1 +00"

0.6 +0.0
1.2+00
0.5+00
0.1 £00
05 =00

03+00
08+00
0.5+0.0
0.1+00

02+00
00+00
04 +00
0.1 £00

06 007"
1.3 00
05+00"
0.1 £0.0
05+00

02+00""

0.7 =00
05+00

Soxkk

0.1 £0.0
02+007"
0000

03+00
0.1 0.0

BMI, body mass index

1) Data are presented in mean + standard error. p-values were obtained from ANCOVA adjusted for age, household income, education level,
current smoking, alcohol consumption, and physical activity. Asterisks are marked if mean intakes of the group of BMI > 25 kg/m2 were significantly

lower than the group of BMI < 25 kg/m? ("p < 0.05, " p < 0.01, " p < 0.001,
starch, legumes, seeds and nuts

"p < 0.0001).
3) Etc among others: sweets, mushrooms, processed food, others

2) Etc among plant-derived foods: potatoes and
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Table 5. Antioxidant vitamin intakes from each food group according fo obesity status by waist circumference level

a-carotene (ug/d)

B-carotene (ug/d)

Lycopene (ug/d)

WC < 85 cm WC>85 cm WC < 85 cm WC>85 cm WC < 85 cm WC>85 cm
Plant-derived foods
Grains 4711 2004 295+ 1.3 205 +1.177" 7.3x1.6 1.6 06"
Vegetables 4385 + 12.7 3189 =158 2,306.5 = 34.6 2,338.7 + 60.6 1,451.2 = 55.4 1,133.7 £ 120.2"
Fruits 27.2 + 1.1 25.1+15 1740 + 6.7 179.4 +9.2 832.6 = 44.8 775.7 + 60.5
Seaweed 66.3+15 54,3 227" 270.4 = 5.6 239.9 +85" 0.0 =00 0.0 =00
Etc? 47 +0.4 49 0.6 20.7 +1.2 204 +1.3 0.0 =00 0.0 =0.0
Animal-derived foods
Meats 0.0+00 0.0 =0.0 1.4 0.1 1.4+0.2 0.0 =00 0.0 =0.0
Eggs 0.0+00 0.0 =00 3.7 =01 300177 0.0 =00 0.0 =00
Fish and shellfish 0.0+00 0.0=00 1.8 £0.1 2.7 +07 0.0 =00 0.0 0.0
Milk and dairy products 0.0+00 0.0 =00 43 +0.1 2.7 +02"" 0.0 =00 0.0 =00
Others
QOils 0.0+00 0.0 =00 0.7 +0.0 04+00"" 0.0 =00 0.0 =00
Beverage and alcohol 23.0=49 39.8 =30.9 58.7 = 10.6 95.4 = 66.3 0.0+0.0 0.0+0.0
Seasoning 0.0+00 00+00"" 4115 +57 382.5 = 10.3" 182.1 = 6.7 963 +7.97"
Etc? 1.0+04 0.4 +04 2.6 0.3 3.1+0.7 1.1 =04 0.7 =05
B-cryptoxanthin (ug/d) Lutein/Zeaxanthin (ug/d) Total carotenoids (ug/d)
WC < 85 cm WC>85 cm WC < 85 cm WC>85 cm WC < 85 cm WC>85 cm
Plant-derived foods
Grains 61+05 7.7 £0.9 62.1 £29 65.4 52 109.7 + 4.8 97.2 = 6.7
Vegetables 16.0 0.1 14.6 = 1.6 1,419.8 = 28,5 1,479.6 + 53.1 56320 =850 52855+ 156.8
Fruits 397.8 +17.0 4571 +24.8 254.6 = 9.6 283.2 = 14.1 1,686.3 = 50.0 1,720.6 = 72.6
Seaweed 24.1 £ 0.5 19.7 0.8 00+00 00+00 360.8 = 7.3 314.0 = 10.8™"
Etc? 0.1+00 0.2 =0.0 11.6 £0.6 11.3 0.9 37.1+1.4 367 +1.8
Animal-derived foods
Meats 0.0+00 0.0 =0.0 0.6 +0.1 0.6+02 2.1 0.2 20+0.3
Eggs 2.2+0.0 1.8+017" 88013 71.7 227 93.9 + 1.4 765 =247
Fish and shellfish 0.0+00 0000 0.4 =0.1 0.4 +0.1 23 =01 3007
Milk and dairy products 0.0+00 0.0+00 0.1+00 00+0.0" 4.4 +0.1 28+02""
Others
QOils 0.0+00 0.0 =00 00+00 00+00 0.7 0.0 04+00""
Beverage and alcohol 3.6+03 1.9 037 10.6 = 0.7 8.3 +24 95.9 = 16.0 145.5 = 99.6
Seasoning 1026 =1.5 98.7 = 3.0 221.9 + 3.1 211.7 £ 6.2 918.1 = 12.7 789.2 +21.8™"
Etc? 0.0+0.0 0.0+0.0 0.4 +0.1 0.2 +0.1 51 +0.1 4.4 +1.2
Retinol (ng/d) Vitamin A (ug RAE/d) Vitamin C (mg/d)
WC < 85 cm WC>85 cm WC < 85 cm WC>85 cm WC < 85 cm WC>85 cm
Plant-derived foods
Grains 8.4 x03 53+05" 11.3+0.4 7.4+05"" 0500 03=x01""
Vegetables 15+0.0 1.7 £0.1 212.6 = 3.2 2105 £ 5.3 35.9 + 0.4 35.4 + 0.6
Fruits 0000 00=00" 323=1.0 351=15 67.6+1.6 65.4 + 2.2
Seaweed 00+00 00+00 263 +0.5 23.1+08"" 1.9 £ 0.0 1.7 017
Etc? 0.0+00 0.0 =0.0 1.9+00 1.9 0.1 6102 64+03
Animal-derived foods
Meats 16.3 %12 14.4 + 3.2 16.4+1.2 145 + 3.2 1.1 00 070177
Eggs 20.9 +0.3 164 =057 21.3+0.3 16.7 =057 0.0 =00 0.0 =00
Fish and shellfish 229 +1.4 22,6 +2.4 23.1+1.4 22.8 +2.4 0.3 +00 0.3 +00
Milk and dairy products 33.4 0.6 241 0.8 33.8 +0.6 24,3 +08"" 02 =00 01007
Others
Oils 1.0+0.1 05+017" 1.0 0.1 05+017" 0.0 =00 0.0 =00
Beverage and alcohol 0.2 +00 00007 6.2+1.1 9.7 6.8 1.9 0.1 1.3=0177
Seasoning 1.1+0.0 0.6+00"" 39.7+0.5 36.6+1.0" 0.7 0.0 06+00""
Etc® 0300 02=+00"" 0.5+0.0 0.4 +0.1 0300 02=+00""

WC, waist circumference

1) Data are presented in mean =+ standard error. p-values were obtained from ANCOVA adjusted for age, household income, education level,
current smoking, alcohol consumption, and physical activity. Asterisks ae marked if mean intakes of the group of WC>85 cm were significantly

lower than the group of WC <85 cm ((p <0.05, “p <0.01, * p <0.001, " p < 0.0001).

starch, legumes, seeds and nuts  3) Efc among others: sweets, mushrooms, processed food, others

2) Etfc among plant-derived foods: potatoes and
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Table 5. Antioxidant vitamin intakes from each food group according to obesity status by waist circumference level (continued)

Vitamin E (Mg o-TE/d)

a-focopherol (mg/d)

WC < 85 cm WC>85 cm WC < 85 cm WC>85 cm
Plant-derived foods
Grains 0.7 0.0 06 +00"" 0.6 0.0 06 007"
Vegetables 1.3+00 15+00 1.2 +00 1.3+00
Fruits 0500 05=+00" 0.5+0.0 05+00"
Seaweed 0.1+00 00+00" 0.1+00 00+0.0"
Etc? 0.7 £0.0 0.7 £0.0 0.5+0.0 05+00
Animal-derived foods
Meats 0300 02=+00"" 0.3 0.0 02+00""
Eggs 0.9 +0.0 0.7 +007" 08 +0.0 07 +007"
Fish and shellfish 0.5 +0.0 0.5 0.0 0.5 +0.0 0.4 +£0.0
Milk and dairy products 0.1+00 01+00"" 0.1+00 01+00""
Others
QOils 0.4 =00 03+00"" 02+00 02+007"
Beverage and alcohol 0000 0000 0.0 0.0 0000
Seasoning 05+00 03+007" 04 +00 03+007"
Etc? 0.1+00 0100 0.1+00 0.1+00

WC, waist circumference

1) Data are presented in mean =+ SE. P values were obtained froon ANCOVA adjusted for age, household income, education level, current smoking,
alcohol consumption, and physical activity. Asterisks ae marked if mean intakes of the group of WC > 85 cm were significantly lower than the group

of WC <85 cm ("p < 0.05,

“p <001,

b <0.001,

" p < 0.0001).

2) Etc among plant-derived foods: potatoes and starch, legumes, seeds

and nuts  3) Etc among others: sweets, mushrooms, processed food, others
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