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A study on dietary habits, nutrient intakes and dietary quality in adults of a health
screening and promotion center according to non-alcoholic fatty liver disease

Chang, Ji Ho - Lee, Hye Seung - Kang, Eun Hee'
Hedlth screening & promotion center, Asan Medica Center, Seoul 138-736, Korea

ABSTRACT

Purpose: The purpose of this study was to evaluate dietary habits, food intakes, nutrient intakes, and diet quality of non—
alcoholic fatty liver disease in a health screening and promotion center, Methods: The total number of study subjects was
10,111 adults, where 3087 subjects (30.5%) were diagnosed as NAFLD, The dietary intakes were obtained using a food
frequency questionnaire, They were then compared with the dietary reference intakes could be used in the future for
development of diet and nutrition guidelines s (KDRIs). Results: Mean age of subjects in the normal group was 52,.9+10.3
yrs and body mass index (BMI) was 224 + 2.6 Kg/mz, and those of the NAFLD group were 551 £ 9.2 yrs and 254 * 29
kg/mz_ BMI, blood pressure of the NAFLD group were significantly higher than those of the normal group. The rates of
skipping breakfast, overeating, and eating out were significantly could be used in the future for development of diet and
nutrition guidelines er in the NAFLD group (p € 0,05, p { 0.000, p { 0.000 respectively). The speed of eating was fast in the
NAFLD group (p ¢ 0.000), The NAFLD group consumed significantly higher amounts of grains, meats, fish, seaweeds,
kimchies, sugars, sweets, coffee, teas, and oils compared to the normal group (p ¢ 0.05). Meanwhile, intakes of starch
products, fruits, milk, and milk products were significantly lower in the NAFLD group compared with those of the normal
group (p ¢ 0.05). Riboflavin, calcium, and dietary fiber nutrient adequacy ratio (NAR) of the NAFLD group were significantly
lower than those of the normal group, The Korean's dietary diversity score (KDDS) of the NAFLD group was lower than that
of the normal group. Conclusion: In conclusion, we suggest that diet guidelines, such as increasing the intake of calcium
and dietary fiber, reducing the intake of energy, fat, and simple carbohydrates, are necessary to improvement of NAFLD,
The results could be used in the future for development of diet and nutrition guidelines for NAFLD.,
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Table 1. General characteristics of the subjects
Male (n = 3,880)

Female (n=6,231) Total (n =10,111)

Variables Normal NAFLDY Normal NAFLD Normal NAFLD
n=2295 n=1585 - == n=4729 n=1502 - =~ n=7024 n=3087 -
(59.1) (40.9) (75.9) (24.1) (69.5) (30.5)

Age (yrs) 55.5+10.79 54.2+9.6 0.000™®) 51.7+9.8 56.1+87 0.000™ 52.9+10.3 55.1+9.2 0.000™
Height (cm) 169.9+58 170.1+58 0.175 158.4+53 157.0+54 0.000™ 162.1+7.7 163.8+8.6 0.000™"
Weight (kg) 67.4+84 75398 0.000" 550+67 61.3+6.1 0.000" 59.0+9.4 685+11.4 0.000™"
BMI (kg/m?)? 233+24 26.0+27 0.000™ 21.9+26 248+3.0 0.000" 224+26 254%29 0.000™
Waist circumference (cm) 838+74 91.5+6.9 0.000™ 76.0+7.4 847+7.7 0.000™ 786+83 882+80 0.000™
Systolic blood pressure (mmHg) 123.4+13.4 127.6 +13.2 0.000™ 115.5+14.2 123.9+15.0 0.000™ 118.1+14.4 125.8+14.3 0.000™
Diastolic blood pressure (mmHg) 77.7+9.8 81.4+10.0 0.000™ 71.9+104 76.4+9.9 0.000™ 73.8+10.6 79.0+10.3 0.000™
Age Distribution 0.000™") 0.000™ 0.000™

<29year 27(1.2%  5(0.3) 75 (1.6) 7(0.5) 102 (1.5)  12(0.4)

30-39 year 143(6.2) 123(7.8) 444(9.4) 49 (3.3) 587 (8.4) 172 (5.6)

40-49 year 446 (19.4) 324 (20.4) 1,298 (27.4) 224 (14.9) 1,744 (24.8) 548 (17.8)

50-59 year 885(38.6) 678 (42.8) 2,009 (42.5) 743 (49.5) 2,894 (41.2) 1,421 (46.0)

60-69 year 571(24.9) 375(23.7) 719 (15.2) 382 (25.4) 1,290 (18.4) 757 (24.5)

>70year 223(9.7)  80(5.0) 184(3.9) 97(6.5) 407 (5.8) 177 (5.7)
BMI Distribution 0.000™ 0.000™ 0.000™

underweight (BMI < 18.5) 54 (2.4) 0(0.0) 349 (7.4) 8(0.5) 403 (5.7) 8(0.3)

normal (18.5 < BMI < 23.0) 985 (42.9) 170 (10.7) 2,934 (62.0) 405 (27.0) 3,919 (55.8) 575 (18.6)

overweight (23.0<BMI<25.0)  692(30.2) 428 (27.0) 898 (19.0) 457 (30.4) 1,590 (22.6) 885 (28.7)

obese (BMI > 25.0) 564 (24.6) 987 (62.3) 548 (11.6) 632 (42.1) 1,112 (15.8) 1,619 (52.4)
1) Non-Alcoholic Fatty Liver Disease 2) Mean £SD  3) Not significantly difference between normal and NAFLD group by indepen-

dentt-test 4)Body Mass Index
* p <0.05, *: p<0.01, ***: p<0.001

5) Significantly difference between normal and NAFLD group by chi-square test ~ 6) N (%)

Table 2. Dietary habits of the subjects

Male (n = 3,880)

Normal ~ NAFLDY p-
(n=2,295) (n=1,585) value?

Female (n =6,231) Total (n =10,111)

Normal NAFLD p- Normal NAFLD p-
(n=4,729) (n=1,502) value (n=7,024) (n=3,087) value

S

Frequency Three times 1,926 (83.9)%1,223 (77.2) 0.000™ 3,360 (71.1)1,079 (71.8) 0.809 5,286 (75.3)2,302 (74.6) 0.865

ofmeal TWice 281(12.2) 49.4(17.3) 1,019 (21.5) 308 (20.5) 1,300 (18.5) 582 (18.9)
per day Once 5(0.2) 4(0.3) 12 (0.3) 3(0.2) 17(02)  7(0.2)

Iregularity 83 (3.6) 84 (5.3) 338(7.1) 112(7.5) 421(6.0) 196 (6.3)

Frequency Daily 1,718 (74.9) 1,072 (67.6) 0.000™" 3,042 (64.3) 1,021 (68.0) 0.034" 4,760 (67.8)2,093 (67.8) 0.033"
of eating Sometimes 358 (15.6) 292 (18.4) 1,194 (25.2) 343 (22.8) 1,552 (22.1) 635 (20.6)
breakfast None 219(9.5) 221(13.9) 493 (10.4) 138(9.2) 712 (10.1) 359 (11.6)

Regularity Regular 1,410 (61.4) 837(52.8) 0.000™ 2,250 (47.6) 748(49.8) 0.054 3,360 (52.1)1,585 (51.3) 0.267
of meal timeS°Metimes iregular 723(31.5) 586 (37.0) 1,868 (39.5) 542 (36.1) 2,591 (36.9)1,128 (36.5)
Iregular 162 (7.1) 162 (10.2) 611 (12.9) 212 (14.1) 773 (11.0) 374 (12.1)

speed of Slow 223(9.7)  78(4.9) 0.000™ 553(11.7) 106(7.1) 0.000™ 776 (11.0) 184 (6 .0) 0.000™
eating Moderate 1,068 (46.5) 602 (38.0) 2,626 (55.5) 788 (52.5) 3,694 (52.6)1,390 (45.0)
ast 1,004 (43.7) 905 (57.1) 1,550 (32.8) 608 (40.5) 2,554 (36.4)1,513 (49.0)

Frequency None (0-1 time/wk) 947 (41.3) 474(29.9) 0.000™ 2,102 (44.4) 548 (36.5) 0.000™" 3,049 (43.4)1,022 (33.1)0.000™"
of Sometimes (2-3 times/wk) 1,215 (52.9) 938 (59.2) 2,358 (49.9) 809 (53.9) 3,573 (50.9)1,747 (56.6)
overeating Many times (= 4 times/wk) 133 ( 5.8) 173(10.9) 269 (5.7) 145(9.7) 402 (5.7) 318(10.3)

Frequency None (0-2 times/wk) 740 (32.2) 406 (25.6) 0.000™ 2,220 (46.9) 703 (46.8) 0.033" 2,960 (42.1)1,109 (35.9)0.000™"
of eating Sometimes (3-5 times/wk) 1,103 (48.1) 847 (53.4) 2,180 (46.1) 722 (48.1) 3,283 (46.7)1,569 (50.8)
out  Many times (6-7 imes/wk) 452 (19.7) 332 (20.9) 329(7.0) 77(5.1) 781 (11.1) 409 (13.2)

Frequency None 463(20.2) 230(14.5) 0.000™ 1,243 (26.3) 405(27.0) 0.073 1,706 (24.3) 635 (20.6) 0.000™"
of drinking 1-2 cups 1,140 (49.7) 763 (48.1) 2,661 (56.3) 873 (58.1) 3,801 (54.1)1,636 (53.0)
coffee  More than 3 cups 692 (30.2) 592 (37.4) 825 (17.4) 224 (14.9) 1,517 (21.6) 816 (26.4)

1) Non-Alcoholic Fatty Liver Disease
*p <0.05, **:p <0.01, ***:p <0.001

2) Significantly difference between normal and NAFLD by chi-square test

3) N (%)
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Table 3. Food intakes from each food group of the subjects (g/day)
Male (n = 3,880) Female (n=6,231) Total (n =10,111)
Food groups Normal NAFLDY p- Normal NAFLD p- Normal NAFLD p-
(n=2295) (n=1585) value? (n=4,729) (n=1502) value (n=7,024) (n=3,087) value
Grains 564.4+115.2% 573.6+116.9 0.015 474041281 4944+129.6 0.000™ 5035+131.1 535.1+129.5 0.000™
Starch products 13.0+17.7 1164146 0010™ 146+185 149+17.9 0555 1404182 132+64  0.023
Meats 49.8+33.0 548+34.2 0.000™ 36.4+254 36.1+265 0747 40.7+288  457+321 0.000™
Eggs 16.2+15.7 161+148 0869 159+142 149+128 0008 16.0+147 155+138 0.102
Fish 69.9+34.3 7334355 0.000™ 5574277 586+302 0.001" 603+30.7 66.1+33.8 0.000™
Legumes 7474293 7344258 0.153 756+30.6 782+31.9 0006 7534302 7574290 0529
Vegetables, mushrooms  262.7+63.0 257.7+61.7 0.013° 2526+63.9 256.1+63.0 0058 2559+63.8 256.9+62.3 0.449
Seaweeds 16.6+8.38 170484  0.099 148+7.4 144467 0050° 15479 158+7.7  0.027"
Kimchies 105.6+35.0 107.0+366 0227 946+33.3 100.8+329 0.000™ 98.2+342 104.0+350 0.000™
Fruits 2425+599 237.8+152.7 0.356 266.7+166.4 2604+1720 0.208 258.8+64.7 248.8+162.8 0.005"
Milk and milk products ~ 113.9+1230 106.1+117.3 0.046" 130.9#1251 1247+130.9 0099 1253+1246 1151+1244 0.000™
Sugars, sweets 7.3+88 82+92  0.002" 4360 45+6.1 0.300 53+7.2 6.4+81  0.000™
Breads and snacks 109+17.9  13.7+189 0.000™ 1594207 142+207 0004 143+200 13.9+198 0404
Coffee, teas 19+15 23+15 0000 1513 14+12 00200 16+14 1.9+14  0.000™
Oils, fats 19.6+13.2 20.7+13.7 0015 162499 1654104 0297 17.3+11.2 186+124 0.000™
Total 1,569.0+260.7 1,573.3+259.3 0.614 1,469.6+277.114,90.0+279.7 0.013° 1,502.1+275.81,532.8+272.6 0.000™"

1) Non-Alcoholic Fatty Liver Disease
*p <0.05, **:p < 0.01, **:p < 0.001

2) Significantly difference between normal and NAFLD group by independent t-test

3) Mean £SD
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Table 4. Nutrient intakes and carbohydrate:protein:fat ratio of the subjects

Male (n = 3,880)

Female (n=6,231)

Total (n = 10,111)

Nutrients

Normal NAFLDY p- Normal NAFLD p- Normal NAFLD p-

(n=2,295) (n=1,585) value? (n=4,729) (n=1502) value (n=7,024) (n=3,087) value
Energy (kcal) 1,887.2 +272.6% 1,929.1+289.2 0.000™" 1,670.7 +278.7 1,702.0 +287.0 0.000™ 1,741.4+294.7 1,818.6 +309.7 0.000™"
Carbohydrate (g) 279.0+428  2822+445 0.026° 251.7+47.6 258.0+49.2 0.000™ 260.6+47.9 270.4+484 0.000™"
Protein (g) 75.2+35 76.9+39 0.000™ 67.4+123 68.6+12.6 0.001" 69.9+132 72.9+13.9 0.000™
Lipid (g) 50.6+2.4 52.7+135 0.000™ 458+11.4 458+11.8 0774 47.3+120 49.4+132 0.000™
Vitamin A (RE) 1,113.4+276.1 1,106.0+261.7 0.397 1,052.4+277.6 1,055.4+270.0 0.713 1,072.3+278.6 1,081.4+266.9 0.122
Vitamin B1 (mg) 1.17+0.25 1204026 0.001" 1.07+0.25 1.08+024 0125 1.11+0.25 1.15+0.26 0.000™
Vitamin B2 (mg) 1.16 +0.26 1.18+0.26  0.156  1.09+0.25 1104026 0552 1.12+0.26 1.14+0.26 0.000™
Vitamin B6 (mg) 2.20+0.38 222+037 0124 200+0.36  2.05+0.36 0001 207+038  213+0.38 0.000™
Vitamin C (mg) 146.9+9.6 1445+56.3 0196 152.9+64.7 1534622 0777 1509+63.1 1488594 0.106
Vitamin E (mg) 15.9+3.4 162+33 0042 14.7%3.1 148+32 0203  151%33 155+3.3  0.000™
Folic acid (ug) 330.7+60.2  327.4+565 0081 316.1+619 3195603 0.058 320.8+61.7 323.5+585 0.035
Niacin (mg) 16.5+3.3 16.8+34  0.001” 145+29 148+30 0.001™ 151432 15.8+3.3  0.000™
Calcium (mg) 648.4+169.9 6432+167.7 0.353 643.2+1685 649.1+168.9 0241 6449+1689 646.1+168.6 0.746

Phosphorous (mg) 1,114.6+98.3 1,127.6+200.3 0.046" 1,031.8+192.5 1,0452+193.0 0.018" 1,058.8+198.2 1,087.5+201.0 0.000™

Sk Sk

Iron (mg) 153423 154+22 0253  143+23 146+22  0.000 147+23 15.0+23  0.000
Sodium (mg) 4,625.1+804.3 4,678.0+813.8 0.045 4,381.4+813.8 4,489.9+786.3 0.000™ 4,461.0 +818.7 4,586.5+805.9 0.000™
Potassium (mg)  3,200.3+565.9 3,206.0+535.4 0.751 3,054.4+582.5 3,095.5+570.6 0.017" 3,102.1+581.0 3,152.3+555.4 0.000™"
Zinc (mg) 9.8+1.8 99+18  0.005" 88+*16 89+17 0000 91+17 94+18  0.000™
Cholesterol (mg)  3135+101.3 324.6+101.3 0.001” 298.2+98.0 2963+984 0514 303.2+99.3 310.8+100.8 0.000™
Dietary fiber (g) 8.6+16 85+15 0.331 83+16 84+16  0.001™ 84+*16 85+15  0.002"
CPF ratio®

%Carbohydrate 50.7+5.3 592453  0.002” 59.7+56 60.1+57  0.017° 59.7+55 50.6+55  0.609

%Protein 16.0+16 161+15 0254  16.0+16 160+16 0989  16.0+1.6 160+15  0.257

%Fat 242+41 247+42 0.000™ 24443 240+44  0.002" 243+43 243+43  0.805

1) Non-Alcoholic Fatty Liver Disease
3)Mean+SD 4)C:P:Fratio = carbohydrate:protein:fat ratio
*p < 0.05, **:p < 0.01, ***:p < 0.001

Fohe Ao Ueh} 3= JUHF7IE (KDIs)2e]
C:P:F = 55~70:7~20:15~25° 94| & JA AFsk= A
o2 Uehdth 13, @44 9] 739, NAFLDw-E gl v
3 BrslE vlEo] foH o' vl (p < 0.01), A B
&2 frolH e g =4t (p < 0.000). 91732 749, NAFLD
T2 7424t vlsl g8k vlgo] =31 (p < 0.05), AW
o] Hl-go] Uit} (p < 0.01). FUAAH TS FAo] A4
NAFLD-2 “g7dtel Hsl| grshE, whld, 2w, glo}
9, HE E, Uolal, 91, UEF, ol ZY|2H| S A3
o] frejH o it (p < 0.05). 149] 79~ NAFLDT
2 7g2d<toll vis| gslE, Tl vl Bg, Yol4l, 91,
AR, UEF, ZF, ofd, Aoldia Aol 8oz
=T} (p < 0.05). A7 ti’d Aol NAFLDTS A7
wol| vlg] grslE, T, A, Elolyl, ElREepl, v
ERRI Bg, BIEFY] E, Yok, 44, 1, HiE, UEF, 24, o
A, SEEHE, 2olidfid AdFAEe] fol¥oz wich
(p<0.05).

oéoo]:%ll;‘__ =S

U |

A= Table 59 2t} JAlY] 7%

2) Significantly difference between normal and NAFLD group by independent t-test

NAFLDw- 787l vl Aol A3 =o] frefdo=
EXAL (p < 0.01), ¥hHol grskE, HIER] A, Elodl,
HZel, vield] Be, HIEM C, G4, 245, 9, H 8, 2§,
2ol fa AHEFE FoFe=E skt (p < 0.05). o4
o] 739 NAFLDT-& Adatol] nlsl ghrdlz-o] A3 #o)
frolA o g %9kl (p<0.05), whdel A, g B Zepd), 2
B E HHAFS FHoE Wit (p < 0.01). A7
g ZA A NAFLD2 A dwtol] vlsl] e=sl=, Hletl
A, Eloll, 2| R.ZE1, vlel] Bg, HIEIT C, HIEF E, ¢
A 2, Q) 2R, UEF, 2, SUSEE, Aoldfia
AF ] o202 vol (p < 0.01) NAFLD2] 4412
Ao) A Bt S-S & 4 AT

AAel H M
A7) NAFLD 5ol mhe 2%
3 Ayh= Table 63 20 T4 7hA] .8, A Fo] B 3
3l 24} (KDDS = 5)E 3h= 497} 349
(40.29%)°] NAFLD (45.7%)9] Hl3j =& 7
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Table 5. Nutrient density of the subjects

Male (n = 3,880)

Female (n=6,231)

Total (n=10,111)

Nutrients

Normal NAFLDY p- Normal NAFLD p- Normal NAFLD p-
(n=2,295) (n=1585) value? (n=4,729) (n=1502) value (n=7,024) (n=3,087) value
Energy (kcal) 1,887.17 +272.56% 1,929.07 +289.24 0.000™ 1,670.72+278.66 1,701.95+287.03 0.000"" 1,741.44 +294.70 1,818.56 +309.69 0.000™"
Carbohydrate (g) 14824+1330  146.66+13.31 0000™ 150.65+1385 151.61+14.12 0021" 149.86+13.72 149.07+1393 0.007"
Protein (g) 39.82+4.12 3088+395 0638  4041+4.13 4039+414 0901  4022+4.14 4013+405 0334
Lipid (g) 26.72+4.69 27.18+469 0002”7 27.36+4.96 26914509 0002 27.15+488 27.05+489 0333
Vitamin A (RE) 595.19+14807 579.61+140.02 0.001" 638.24+17333 629.89+171.87 0.103 624.17+166.72 604.07+158.31 0.000™"
Vitamin B1 (mg) 0.62+0.09 0.62+009 0874 064010 0.64+0.10 0103  0.64+0.10 0.63+0.09  0.007"
Vitamin B2 (mg) 0.62+0.11 0614010 0025  0.66+0.12 0.65+0.12 0009  0.65+0.12 0.63+0.11 0.000™
Vitamin B6 (mg) 117+0.14 115+£014  0001" 1.21%0.16 121+015 0903  1.20%0.15 118+0.15 0.000™
Vitamin C (mg) 77.84+2891 752142804 0005~ 91.81+36.16 90.34+3320 0142 872543459  8257+3157 0.000™
Vitamin E (mg) 847+153 842+151 0275 887166 879170 0089  874+163 860+161 0.000™
Folic acid (ug) 176.60+30.33  171.32+2896 0000 191.22+34.88 1901743529 0311 18644+3415 180493354 0.000™
Niacin (mg) 8.73+125 872+118  089%  870+1.22 8724122 0675 871123 8724120 0726
Calcium (mg) 3443947882 3343147479 0.000™ 387.43+89.49 384.34+89.65 0244 37337+8848 358.65+86.06 0.000™"
Phosphorous (mg) 591.09+67.81  585.28+6354 0.006" 619.60+72.96 616.77+7473 0193 610.29+7256 600.60+70.97 0.000™
Iron (mg) 8.16+0.82 804+0.80 0.000™ 863+0.89 865+090 0526  848+0.89 8334090 0.000™
Sodium (mg) 2,469.19+392.07 2,44435+392.79 0.053 2,652.86+471.462,672.54+457.82 0.156 2,592.85+455.27 2,555.38+440.63 0.000™"
Potassum (mg)  1,703.05+238.30 1,670.96+221.39 0.000™ 1,839.41+269.331,832.70+265.00 0.399 1,794.85+267.34 1,749.65+256.61 0.000""
Zinc (mg) 5.18+0.55 5154057 0163 525+053 5264056 0439  523+054 521+057  0.069
Cholesterol (mg) ~ 165.70+47.02  167.89+44.33 0145 17857+51.14 17395+4956 0002" 17437+50.19  170.84+47.04 0.001"
Dietary fiber (g) 456+0.73 445+073  0000™  4.98+0.82 499+080 0875  4.85+081 471+081  0.000™
1) Non-Alcohoalic Fatty Liver Disease  2) Significantly difference between normal and NAFLD group by independent t-test  3) Mean +SD
*p <0.05, **:p < 0.01, ¥**:p < 0.001
Table 6. Korean’s Dietary Diversity Score (KDDS) distribution of the subjects
Male (n = 3,880) Female (n=6,231) Total (n =10,111)
KDDS Normal NAFLDY 2 Normal NAFLD Normal NAFLD
(n=2295) (n=1585 PVAUeT  1_4720) (n=1502) PYAY®  (1-7024) (n=3087) PVAUe
1~2 0(0.0)® 1(0.1) 0.144 1(0.0) 0(0.0) 0.001" 1(0.0) 1(0.0) 0.000™
3 102 (4.4) 92 (5.8) 238 (5.0) 67 (4.5) 340 (4.8) 159 (5.2)
4 1,109 (48.3) 768 (48.5) 1,880 (39.8) 683 (45.5) 2,989 (42.6) 1,451 (47.0)
5 1,084 (47.2) 724 (45.7) 2,610 (55.2) 752 (50.1) 3,694 (52.6) 1,476 (47.8)
Sum 4.43+0.58" 4.40+0.60 0.113% 450+059 4.46+058  0.010° 4.48+059 4.43+0.59 0.000™

1) Non-Alcoholic Fatty Liver Disease
4) Mean =SD
*p <0.05, **:p <0.01, ***:p <0.001

o Ad o] A9 A" (55.2%)°] NAFLD (50.1%)°] H] 3]
frojF o= =91t} (p < 0.05). A7 A T At
T (52.6%)°] NAFLD (47.8%)dl] 13} F-o] 8 0 2 =9k
t} (p < 0.000). 5=3F, KDDS §o] o433 A7 thd ZA| 9]
A Zg2dte] NAFLDol vls] fo)doz =t (p <
0.05). 3¢ A Y] HHAES FrIshr] Sl &4
3 gk FAAHRE (NAR)T B Fokar HA4H
H-& (MAR)S A Avl= Table 77 2T}, B 1ol A
YRZEW, ZF, 2oldFAaE AL tiFe] dYda
7} 0.8~0.94}0]¢] Zto & 1o 2o, 2ol dfies
0.3~0.4= St dA Y 745, S, A, Elopyl, HlgL

2) Significantly difference between normal and NAFLD by chi-square test
5) Significantly difference between normal and NAFLD group by independent t-test

3) N (%)

9 E, Yo, o2l NARe] “g7dell ®lsi NAFLD 0|
FrolF o2 E3t (p<0.05). 942 739, oA, g3t
&, A, HIEF Bg, 4F Uol, Ha, ZHF, ok, 2 o) A
frax2] NARe] A drel] Blsl NAFLD o] 402 =
L (p < 0.05), MARS NAFLDo] A/dtol] mlsf f2
o7 £t} (p<0.001). 7Aooz B 2l RE
21, g, 2Alolidf4e] NARe] “g7doll HIs) NAFLD
o] #9202 YIskal (p < 0.05), Wi, Elobrl, HIERR]
Bg, G4, Hotal, 91, i, g, o1d9] NARS A2
H]3] NAFLD< o] f-2] & 0.2 =31t} (p<0.05).
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Table 7. Nutrient adequacy ratio (NAR) and mean adequacy ratio (MAR) i n subjects

Male (n = 3,880)

Female (n=6,231)

Total (n =10,111)

NAR Normal NAFLDY p- Normal NAFLD p- Normal NAFLD p-
(n=2,295) (n=1,585) value? (n=4,729) (n=1502) value (n=7,024) (n=3,087) value
Energy (kcal) 0.890+0.106% 0.893+0.103 0.412 0.939+0.096 0.955+0.084 0.000™ 0.923+0.102 0.923+0.099 0.791
Protein (g) 0.996+0.027 0.998+0.019 0.010° 0.996+0.029 0.997+0.022 0.055 0.996+0.028 0.998+0.021 0.001"
Vitamin A (RE) 0.993+0.044 0.994+0.041 0.500 0.992+0.048 0.993+0.047 0.519 0.992+0.047 0.993+0.044 0.261
VitaminB1 (mg)  0.909+0.115 0.921+0.104 0.001™ 0.901+0.121 0.908+0.116 0.056 0.904+0.119 0.915+0.110 0.000™
Vitamin B2 (mg)  0.766+0.148 0.771+0.141 0.274 0.867+0.140 0.868+0.138 0.832 0.834+0.150 0.818+0.148 0.000™
Vitamin B6 (mg)  0.997 £0.025 0.998+0.022 0.095 0.994+0.037 0.996+0.028 0.039" 0.995+0.034 0.997 +0.025 0.001"
Vitamin C (mg)  0.970+0.082 0.971+0.079 0.631 0.969+0.086 0.973+0.078 0.107 0.969+0.085 0.972+0.079 0.130
Vitamin E (mg) 0.985+0.055 0.989+0.043 0.020° 0.991+0.050 0.992+0.046 0.296 0.989+0.052 0.990+0.045 0.110
Folic acid (ug) 0.816+0.131 0.811+0.127 0.224 0.783+0.139 0.791+0.135 0.035" 0.794+0.137 0.801+0.131 0.006"
Niacin (mg) 0.933+0.103 0.944+0.092 0.001” 0.935+0.106 0.943+0.098 0.006™ 0.934+0.105 0.943+0.095 0.000™"
Calcium (mg) 0.850+0.153 0.846+0.150 0.481 0.871+0.146 0.869+0.141 0.613 0.864+0.148 0.857+0.146 0.031"
Phosphorous (mg) 0.998+0.020 0.999+0.015 0.055 0.996+0.031 0.997+0.024 0.055 0.996+0.028 0.998+0.020 0.001™
Iron (mg) 0.999+0.015 0.999+0.011 0.467 0.978+0.064 0.991+0.042 0.000™ 0.985+0.054 0.995+0.031 0.000™"
Potassium (mg)  0.680+0.117 0.681+0.111 0.728 0.649+0.122 0.658+0.120 0.015™ 0.659+0.122 0.670+0.116 0.000™"
Zinc (mg) 0.962+0.075 0.968+0.068 0.009” 0.963+0.078 0.970+0.070 0.001™ 0.962+0.077 0.969+0.069 0.000™"
Dietary fiber (g)  0.343+0.062 0.341+0.060 0.328 0.413+0.079 0.420+0.078 0.001™ 0.390+0.081 0.379+0.080 0.000™"
MAR 0.880+0.059 0.882+0.053 0.199 0.886+0.064 0.891+0.058 0.009” 0.884+0.063 0.886+0.056 0.081
1) Non-Alcoholic Fatty Liver Disease  2) Significantly difference between normal and NAFLD group by independentt-test 3) Mean £SD

*p <0.05, **:p < 0.01, **:p < 0.001
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A ok, T3 1EAS 7F ) A AAFAES S
A AR Yol Je b erslEe vl Bt
FOo= =T, NAFLDS] 2 9191& 319 (fructose)
3} A1 (sucrose)] TEHEFH 2 17| % 3} 2 7L 7ho)
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frojdoz we ARE Bl v 7Ab-ae) 5 AR
£ NAFLDZOIA fro)H oz gkt wzba] NAFLD o
WS S8l BrdlE A3E 28y oed AR 1)
FHeEdark ot

B Aol thild dFEke NAFLDTo] fo&o=z

5T, AR AT NAFLDTo] Al
FH R =L, & AF= o432 NAFLDI©]
arol] Bl fro A o2 viekar, ¢ NAFLD o] 78
ol Wl v kS Btk Zelber-Sagi 524¢] A7
ol AR}, A &7 5 NAFLDTo] gatol] Hl
8 Aol Bokom, §57 w4 36 g/d (2 E &7 110
gy AF 3 ol A 16.7 g/d ©]5F A F 3 T Eok NAFLDS
g Eo] 368 S7HETta B st o) AR 3}
g3k A3, 53] #EL 2B Ed S Z7PAA NAFLD
o] WgARIthe o]l2 o Awd 4= gt Wi, Mide
58] Aol M= 3 A:715 9 83] oS A H 3 AL,
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