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Table 1. Whole grain intake status

Whole grain intake level(g/day)

SE Q1 Median Q3

61.0 0.00 0.00 11.13

. 2ABLEL e
= 0(g/day)

u = 20(g/day)

=20(g/day)

Figure 1. Distribution of whole grain intake levels
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0~49A4]", '50~59A41", ‘60~654'9] Al Fo & Uro] AAF AFes BES
Hlaskle w FolekA vE Ao® Yebth(P<0.01). A7 20g/Y ol
AFH A B8 60—654000 Blal 40—494], 50-594] o] 15.1%, 16.2% =

I B HAY] B &S 60-654191A4 64.1%% Al o+ F M =
Attt AGFF WE AGF{ AT TEE ASTFEo] FoldSFHE ]
AF A W& Yol AL, 20g/Y ol AFAS BlEE FoetA FobAth
(0g/¥: 69.7%, 62.1%, 50.8%, 45.8%, 20g/Q % 9.1%, 11.9%, 17.9%,
19.6%)(P<0.001). B3, 7MA5FF0] FoldFS A=f v AR 1
&o] FFAstaL, 20g/day o’ AFAY] HIES Fog e BATH0g/9:
69.5%, 63.4%, 54.9%, 47.5%, 20g/% o4 8.2%, 11.7%, 15.7%, 19.3%)
(P<0.001). A&7l wE& EA A= m9-2kek 37 2 = oA A
ZH AR vgo] w-Ae; A A A e TRTF 55.0%% H9ko
™ (55% vs 63.7%) 20g/4 ol HHAS HIES 15.4% 02 FsHA =%
tH(P<0.05).
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Table 2. Distribution of whole grain intake levels

by socio—demographic factors

Women(n=1953)

Whole grain Age group R o
intake (g/d) 40-49 years 50-59 years 60-65 years g
(n=1026) (n=674) (n=253)
0 568(53.9)" 402(58.3) 167(64.1)
<20 307(31.0) 168(25.6) 56(25.8) 11.83 0.045"
> 20 151(15.1) 104(16.2) 30(10.1)
Education group(n=1913)
Whole grain Primary school Middle school High school College
intake (g/d) graduate graduate graduate graduate
(n=496) (n=367) (n=714) (n=336)
0 345(69.7) 238(62.1) 364(50.8) 166(45.8)
< 20 104(21.2) 87(26.0) 221(31.3) 107(34.6) 63.08 0.001""
> 20 47(9.1) 42(11.9) 129(17.9) 63(19.6)
Income group(n=1920)
Whole grain - -
. Bottom Bottom Middle Middle Top Top
intake (g/d)
(n=255) (n=467) (n=563) (n=365)
0 186(69.5) 299(63.4) 317(54.9) 313(47.5)
< 20 49(22.3) 111(25.0) 161(29.4) 202(33.2) 48.90 0.001™
> 20 20(8.2) 57(11.7) 85(15.7) 120(19.3)
Marriage status(n=1953)
Whole grain
. partner live together partner do not live together
intake (g/d)
(n=1645) (n=308)
0 935(55.0) 202(63.7)
< 20 463(29.6) 68(23.8) 7.63 0.041"
> 20 247(15.4) 38(12.6)
1) N(%)

2) *: P<0.05, #+x: P<0.001 for difference between socio—demographic status



Table 32 Q17434 Qi e 1Y
t}. 60~654] Tol Al BF 948 1 (40~4941:16.31+2.96g/<, 50~594]:17.13+
3.18g/)el H3te] 11.33+2.35g/A= 71 @A AFHA o EAH o= &
o)t Aol= GIATE WE&FFo mE v A= ‘T TA EY oY HE

‘feta Y oA o] Z+zF 21.014£4.92¢g/Q, 18.9443.42g/U 2 ‘Z=38hw
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AN

t

T AZH AAFE e Rl
.9

A

—

=9 ©l8F(9.90 + 1.89¢/¥), ‘Tl & o]sF(11.24 + 1.93g/<) ol
H)3to] frolahAl EtH(p<0.05). 7FTAS AMRY S e AI3H AH S
& THASFEe] 55 E A 8

78g/Y, 14.17+2.23g/Y, 22.59+5. 2
2 o)Al m A a5 tHp=0.104). ZEAER] wj$-Ape} A Ao 9l
= w3 v gzkel $hA Aba gl ke wrzte] AR Hd AFAFE st

A v2A sk
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Table 3. Mean whole grain intake(g/day) by socio—demographic factors

Variables Mean £ SE F P

Age group 40—49 years (n=1026) 16.31 £ 2.96
(n=1953) 50—59 years (n=674) 17.13 £ 3.18 1.29 0.275"

60—65 years (n=253) 11.33 + 2.35

Education Primary school graduate(n=496) 9.90 + 1.89%
group(n=1913) "y ridle school graduate(n=367) 11.24 + 1.93° .
X 3.11 0.027

High school graduate(n=714) 21.01 £ 4.92

College graduate(n=336) 18.94 + 3.42°

Income group  Bottom(n=255) 8.79 + 2.60

(n=1920) Bottom Middle(n=467) 13.78 + 3.78
2.07 0.104

Middle Top(n=563) 14.17 £ 2.23

Top(n=635) 22.59 = 5.18

Marriage partner live together(n=1645) 15.79 £ 2.31
0.13 0.722

status(n=1953)  partner do not live together(n=308) 17.98 + 5.75

1) *: P<0.05 for difference between socio—demographic status

2) Different letters within a category represents statistical differences on whole grain intakes from

Tukey—Kramer's multiple comparison test

_13_
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Table 4. Health behaviors

according to whole grain intake levels

Whole grain intake level(g/day)

Variables F p?
0 < 20 > 20
Smoking None 1020(90.6)" 499(96.2) 268(94.2)
Past 35(3.6) 10(2.0) 6(2.2) 3.99  0.003™
Current 58(5.9) 10(1.7) 10(3.6)
Physical Walking Weekly frequency
activity 0—1 times 206(17.5) 72(13.5) 41(13.4)
2—4 times 321(32.9) 157(30.6) 103(38.3) 2.17  0.070
5—7 times 586(49.6) 290(55.9) 139(48.3)
>5 time/week for =20 minutes/time
Yes 510(42.7) 256(48.6) 123(42.6)
1.98 0.138
No 610(57.3) 263(51.4) 160(57.4)
Moderate Weekly frequency
. 0—1 times 680(63.2) 308(59.2) 174(59.9)
Physical .
o 2—4 times 211(18.8) 98(19.4) 68(24.5) 1.59 0.175
activity .
5—7 times 222(18.0) 113(21.4) 41(15.6)
>5 time/week for =20 minutes/time
Yes 211(17.0) 106(19.8) 39(15.1)
1.18 0.308
No 902(83.0) 413(80.2) 244(84.9)
Heavy Weekly frequency
) 0—1 times 859(77.0) 397(76.4) 200(67.1)
Physical .
o 2—3 times 130(12.4) 58(11.4) 45(16.7)
activity . 1.69 0.119
4—-5 times 55(5.2) 38(6.9) 24(9.4)
6—7 times 69(5.4) 25(5.3) 14(6.8)
>3 time/week for =20 minutes/time
Yes 184(16.7) 91(17.4) 59(23.7)
2.90 0.055
No 927(83.3) 427(82.6) 224(76.3)
Drinking None 383(33.5) 171(31.0) 108(38.4)
Frequency 1—4 times/month 617(55.0) 309(61.0) 153(53.0) 2.08  0.081
2—4 times/week 113(11.5) 38(7.9) 23(8.7)
Heavy None 741(65.8) 343(65.1) 195(68.9)
Drinking < 1 times/month 178(16.5) 86(15.5) 50(16.7)
frequency 1 times/month 105(9.1) 54(11.6) 20(7.8) 0.78 0.616
1 times/week 62(6.3) 30(6.5) 14(5.5)
everyday 23(2.3) 6(1.3) 4(1.0)
1) N(%)

2) #=#. P<0.01 for difference between whole grain intake levels

_15_



HJEFYL By, tholobal, @Ake AFH AAFFC] wobxlol uheh JFh A4
Fol FolahA Fhshe o= vehgh tEulaEA] A BN (p

<0.001), &3t (P<0.01), &A1 (P<0.05), Aol4d#(P<0.001), %
Z(P<0.05), AEA4Z45(P<0.05), ¥ H(P<0.001), 2E&E4 H(P<0.001),
21(P<0.001), Z-5(P<0.001), ©}1(P<0.05), H]EFY A(P<0.05), Elo}(P
<0.01), 2R EZNI(P<0.05), HEFF Bs(P<0.05), Ho]op2l(P<0.001)2] 4]
A A7 20g/Y olsk AF el Hs 20g o] AFwolA EkeH, T
il A (P<0.05), WMEFFZE(P<0.05), 92HP<0.001)9] AFHHFeS A7
HIA FH el vl8l 20g/9 olst, 20g/Y o Aol A frolshAl =8k

AN

N

_4

_16_



Table 5. Age—adjusted mean daily nutrient intakes according to whole grain

intake levels

Whole grain intake level(g/day) P

Variables 2
0(n=1137) < 20(n=531) = 20(n=285) trend

Energy (Kcal/d) 1618.95+22.42" 1586.13+30.21 1709.34443.68 2.58 0.077
Protein (g/d) 59.37+1.19*" 60.38+1.59% 66.09+2.22 3.71 0.025"
Plant protein (g/d) 36.5740.74 37.36+1.10° 44.6141.78 8.85 0.001"
Animal protein (g/d) 22.79%0.91 23.02%0.98 21.48+1.26 0.48 0.620
Carbohydrate (g/d) 273.96+3.82° 264.14%5.21° 293.0847.54" 4.91 0.008”
Fat (g/d) 30.36+0.91 31.48%1.06 32.15+1.68 0.56 0.571
Plant Fat (g/d) 15.8140.42° 17.65+0.61° 17.96+0.78" 4.68 0.010"
Animal Fat (g/d) 14.55+0.75 13.83+0.70 14.19+1.31 0.23 0.794
SFA (g/d) 4.9940.32 5.04£0.28 5.11£0.54 0.02 0.982
PUFA (g/d) 4.3240.16 4.76+0.24 4.1840.29 1.45 0.237
MUFA (g/d) 5.5740.33 5.71£0.29 5.7620.61 0.06 0.940
Fiber (g/d) 21.8940.70° 22.1140.68° 27.60%1.05° 13.48  0.0017"
Ca (mg/d) 490.07+12.79° 496.86+14.67" 560.37+£23.84" 3.47 0.032°
Plant Ca (mg/d) 322.45%8.57" 329.55+10.23" 382.15+19.48" 3.96 0.020"
Animal Ca (mg/d) 167.62+8.54 167.32%9.35 178.22415.12 0.20 0.818
Fe (mg/d) 13.87+0.41° 13.5540.35" 17.01+0.68" 12.20  0.0017
Plant Fe (mg/d) 11.5340.38" 11.23+0.32° 14.82+0.64" 15.32  0.001""
Animal Fe (mg/d) 2.3540.11 2.3240.11 2.1940.15 0.34 0.710

P (mg/d) 861.02+16.11° 892.90+19.41° 1043.14+27.23°  16.56  0.0017
Na (mg/d) 4034.96+146.17 3902.68+104.86 3856.83+171.93 0.44 0.647
K (mg/d) 2712.24+63.57" 2854.07+85.21" 3327.88+136.06"  8.86 0.0017
Zn (mg/d) 8.04%0.19 7.95+0.23" 8.98+0.33" 4.54 0.0117
Vit A (ugRE/d) 673.89%21.20° 677.60+28.18" 830.68+52.18" 4.24 0.015"
Retinol (ug/d) 72.1145.34 60.88+4.04 70.08%6.76 1.85 0.160
B—carotene (#g/d) 3529.53+173.29°  4119.63+552.76™  4563.64+398.14°  3.21 0.042"
Thiamine (mg/d) 1.03+0.03° 1.01£0.02° 1.1840.04° 6.28 0.002”
Riboflavin (mg/d) 0.97+0.03" 0.95+0.03" 1.10£0.06™ 3.10 0.046
Vit Bs (mg/d) 1.85+0.05° 1.88%+0.05° 2.06%0.06" 3.83 0.023"
Niacin (mg/d) 14.75+0.32° 15.26%0.46 17.4740.69" 7.07 0.001°
Vit C (mg/d) 112.37+4.35 118.88+5.47 130.21+7.03 2.39 0.093
Folic acid (g/d) 235.94+5.91° 258.53+9.14% 285.22411.20° 7.88 0.001™
Vit E (mg/d) 12.10+0.99 11.59+0.54 16.15+2.26 1.93 0.147

1) Mean%SE

2) *: p<0.05, #=*: P<0.01, ##*: p<0.001 for difference between whole grain intake levels

3) Different letters within a category represent statistical differences on whole grain intakes from

Tukey—Kramer's multiple comparison test
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Table 6. Mean daily nutrient density according to whole grain intake levels

Whole grain intake level(g/day) P

Variables 2

0 < 20 > 20 trend

Protein (g/1000kcal) 36.38+0.40" 38.61%£0.81 38.53%+0.80 5.35 0.052
Plant protein(g/1000kcal) 22.5940.30* 24.01£0.68% 25.69+0.71° 9.24 0.001™"
Anima Iprotein(g/1000kcal) 13.79+0.46 14.60+0.53 12.8440.66 2.08 0.127
Carbohydrate (g/1000kcal) 170.90+1.23% 167.47+1.32% 172.36+1.83% 3.11 0.046"
Fat (g/1000kcal) 18.27+0.38 19.42+0.41 18.43+0.61 2.32 0.099
Plant Fat (g/1000kcal) 9.71+£0.21° 10.96+0.28" 10.39£0.31° 7.06 0.001™
Animal Fat (g/1000kcal) 8.55%0.35 8.45+0.31 8.04%0.54 0.30 0.739
SFA (g/1000kcal) 2.87+0.14 3.01£0.13 2.85%+0.21 0.36 0.695
PUFA (g/1000kcal) 2.55+0.07° 2.8740.11° 2.3840.13% 4.13 0.017"
MUFA (g/1000kcal) 3.21+0.14 3.43+0.14 3.17+0.24 0.79 0.453
Fiber (g/1000kcal) 13.50%0.25% 14.2540.29* 16.17+0.44° 14.51 0.001™"
Ca (mg/1000kcal) 303.21+6.10 319.23+8.05 329.22+10.63 2.71 0.068
Plant Ca (mg/1000kcal) 200.58%3.99° 213.33+5.79% 221.2547.49° 3.96 0.020°
Animal Ca (mg/1000kcal) 102.62+4.78 105.89+5.38 107.97+£8.87 0.19 0.827
Fe (mg/1000kcal) 8.47+0.17° 8.75+0.22° 9.79%0.28° 7.81 0.001"
Plant Fe (mg/1000kcal) 7.01£0.16° 7.25+0.20° 8.48+0.27" 10.97 0.001™"
Animal Fe (mg/1000kcal) 1.46%+0.07 1.50%+0.06 1.31£0.09 1.41 0.245
P (mg/1000kcal) 531.26%5.47% 571.17+7.31° 621.00+10.30° 34.85 0.001™"
Na (mg/1000kcal) 2581.69+£92.34 2596.89+66.29 2354.54+96.83 2.20 0.113
K (mg/1000kcal) 1672.64%£24.99* 1827.65+36.60° 1922.74449.95° 14.21 0.001™""
Zn (mg/1000kcal) 4.94£0.08 5.09%+0.15 5.28%0.13 2.33 0.099
Vit A (£gRE/1000kcal) 421.79+12.10% 440.80+17.21% 505.43+31.86% 3.06 0.048"
Retinol (¢g/1000kcal) 42.61+3.01 36.80+£1.87 42.50+4.57 2.05 0.130
B—carotene (1g/1000kcal) 2161.93+78.60° 2596.44+248.90° 2684.50£195.91" 3.98 0.020"
Thiamine (mg/1000kcal) 0.63%£0.01° 0.65%+0.01° 0.69%0.01° 6.14 0.002™
Riboflavin (mg/1000kcal) 0.594+0.01 0.61+0.02 0.63£0.02 1.69 0.186
Vit Bs (mg/1000kcal) 1.134+0.02° 1.1940.02° 1.2340.03® 5.08 0.007™
Niacin (mg/1000kcal) 9.07£0.13° 9.7440.20° 10.2340.27° 10.82 0.001™"
Vit C (mg/1000kcal) 70.34%£2.49 77.37£3.49 78.98+4.36 2.35 0.097
Folic acid (#g/1000kcal) 147.20+£3.06° 167.7946.12° 169.83+5.56" 8.17 0.001™"
Vit E (mg/1000kcal) 6.81+0.29 7.21+0.27 8.34+0.69 2.38 0.094

1) Mean%SE

2) *: p<0.05, =x: P<0.01,

#=#%] p<(0.001 for linear trend across whole grain intake levels

3) Different letters within a category represent statistical differences on whole grain intakes from

Tukey—Kramer's multiple comparison test
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Table 7. Mean % Dietary Reference Intake according to whole grain intake

levels
Variables Whole grain intake level(g/day) P :
0(n=1137) < 20(n=531) > 20(n=285) trend”
Protein (%DRI) 132.26+2.66°7  135.15+3.50°  147.59+4.88"°  3.92  0.021°
Dietary Fiber (%DRI)  109.37+3.49° 110.35+3.36*  137.85+5.19"  13.47 0.001°"
Ca (%DRI) 72.98+1.89" 74.5142.22° 83.58+3.53" 3.45  0.033"
P (%DRI) 123.24+42.31° 128.2442.77°  149.53+3.87° 16.87 0.001""
Na (%DRI) 278.50+10.11 268.96+7.12  266.22+11.81  0.42  0.655
K (%DRI) 77.59+1.81° 81.8242.42° 95.29+3.84° 9.09  0.001""
Vit A (%DRI) 112.4743.54° 113.3744.60°  138.774£8.76°  4.24  0.015"
Vit E (%DRI) 121.4249.99 117.09+5.33  162.37+22.55  1.91  0.150
Vit C (%DRI) 112.29+4.30 118.66+5.51 130.04£7.00  2.35  0.097
Thiamine (%DRI) 94.28+2.38" 92.76+2.29° 107.8243.75"  6.26  0.002"
Riboflavin (%DRI) 81.21+2.76 80.20%2.59* 92.65+4.62" 3.08  0.047°
Niacin (%DRI) 105.83+2.35° 110.36+3.36*°  125.7844.90°  7.63  0.01"
Vit Bs (%DRI) 132.18+3.68°  134.41%3.64*  147.16+4.42"  3.83  0.023"
Folic acid(%DRI) 58.94%1.46 64.50%2.24 71.20£2.79®  7.81  0.001"

1) MeanxSE

2) *: p<0.05, **: P<0.01, ***: p<0.001 for linear trend across whole grain intake levels

3) Different letters within a category represent statistical differences on whole grain intakes from

Tukey—Kramer's multiple comparison test
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Table 8. Subjects meeting Dietary Reference Intakes according to whole grain

intake levels

Whole grain intake level(g/day)

Variables p?
0(n=1137) < 20(n=531) > 20(n=285)

Protein (%DRI) 715(64.5)" 349(68.1) 214(72.9) 2.49 0.083
Dietary Fiber (%DRI) 491(43.4) 255(49.8) 177(61.7) 12.46  0.001 ===
Ca (%DRI) 225(20.7) 112(21.0) 67(24.7) 0.86 0.426
P (%DRI) 645(58.2) 344(67.6) 228(78.1) 15.61  0.001 ===
Na (%DRI) 1053(93.4) 491(92.7) 255(88.8) 2.77 0.063
K (%DRI) 232(20.9) 115(22.4) 88(30.2) 4.41 0.012%
Vit A (%DRI) 474(42.1) 228(44.6) 139(50.7) 2.47 0.085
Vit E (%DRI) 423(38.8) 224(46.1) 139(49.1) 5.60 0.004*x
Vit C (%DRI) 460(40.2) 227(44.0) 143(49.8) 3.40 0.033
Thiamine (%DRI) 360(32.3) 173(34.0) 129(42.7) 4.30 0.014x
Riboflavin (%DRI) 271(25.7) 114(22.7) 82(27.8) 1.20 0.303
Niacin (%DRI) 479(44.9) 247(49.3) 166(55.2) 3.82 0.022%
Vit Bs (%DRI) 642(57.6) 314(62.0) 215(74.0) 9.04 0.0071
Folic acid (%DRI) 136(12.7) 62(12.6) 49(17.6) 1.86 0.155

1) N(%)

2) = p<0.05, #*: P<0.01,

#=#% p<(0.001 for linear trend across whole grain intake levels
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Table 9. Multivariate—adjustedl) mean biochemical & anthropometric

parameters according to whole grain intake levels

Whole grain intake level(g/day)

Variables F p¥
0 < 20 > 20
Blood glucose(mg/dl) (n=1831) 92.65+0.79% 92.20%1.04 91.9240.98  0.50  0.610
HbA1C(%)(n=39) 6.18+0.33 5.9640.45 5.7340.83 0.20  0.821
Insulin(WU/mL) (n=956) 9.32+0.50*" 8.3840.48° 8.91+£0.52**  5.60  0.004™
Total Cholesterol(mg)(n=1840) 198.65+2.48  198.76+2.57  195.34%3.38  0.81  0.448
HDL—-C(mg/dl) (n=956) 56.57+1.33"  57.41+1.64 53.10+1.67°  6.96  0.001™
LDL-C(mg/d)(n=244) 125.44+5.48 124134651  126.59+6.95 0.10  0.905
TG(mg/d) (n=1840) 124.86+7.35"  117.35+7.41"° 111.89+7.99° 4.76  0.009"
Waist circumference(cm)(n=1881)  78.25+0.55 77.54%0.68 77.91+£0.74  1.08  0.341
BMI(kg/m') (n=1883) 23.06+0.17 22.9240.22 23.21£0.26  0.76  0.470
SBP(mmHg)(n=900) 109.86+1.43  109.48+1.94  109.55+1.77 0.05  0.951
DBP(mmHg) (n=900) 73.0%0.95 71.69%1.25 72.80+1.20 098  0.377

1) Adjusted for age, smoking status, education status, income status, marriage status

2) MeantSE

3) #: p<0.05, #x: P<0.01, #xx:

p<0.001 for linear trend across whole grain intake levels

4) Different letters within a category represent statistical differences on whole grain intakes from

Tukey—Kramer's multiple comparison test
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Table 10. Multivariate—adjustedl) proportions of metabolic risks and metabolic

syndrome according to whole grain intake levels

Whole grain intake level(g/day)

Variables F p¥
0 < 20 > 20
Metabolic Syndrome 5.9+1.39Y 2.1+1.6 5.4%2.0% 4.98  0.007#*
Waist circumference(cm) >85 21.4+2.6° 17.0+3.2 15.543.5"  3.10  0.046%
TG(mg/dL) =150 20.4%2.6° 16.8+3.1° 12.8435°  4.20  0.016%
HDL-C(mg/dL) <50 72.144.2 68.845.6 64.6+6.1 1.20  0.303
glucose(mg/dL) =100 20.242.9 17.4%3.3 15.6+3.3 1.37  0.256
BP(mm Hg) =130/85 6.7+1.8 2.6%2.4 41431 153 0.219

1) Adjusted for age, smoking status, education status, income status, marriage status

2) Mean%xSE

3) *: p<0.05, #*: P<0.01, ##*: p<0.001 for linear trend across whole grain intake levels

4) Different letters within a category represent statistical differences on whole grain intakes from

Tukey—Kramer's multiple comparison test
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ABSTRACT

Association of Whole Grain Consumption with Nutrition Intakes and Bioch
emical Metabolic Risk Factors in Korean Middle—Aged Women : Based on

2008—2009 Korea National Health and Nutrition Examination Survey

Kim, Ye Jin
Department of Food & Nutrition
Graduate School

Sungshin Women's University

Epidemiological studies have suggested that higher consumption of whole
grain foods can significantly reduce the risk of chronic diseases including
CVD, type 2 diabetes, and obesity. The objective of the current study
was to examine associations of whole grain consumption with nutrition
intakes and biochemical indicators associated with chronic diseases among
generally healthy Korean middle—aged women. In addition, various so—
cio—demographic(i.e.: sex, age, education level, income level, marriage
status) and health behavior factors (i.e.: smoking, physical activity,
drinking) were compared across whole grain intake levels. Using 24—hour
recall data from the 2008—2009 National Health and Nutrition
Examination Surveys, whole grain intake (g/day) was calculated for a to—
tal of 1,953 subjects. It was found that overall consumption of whole
grain was quite low. Specifically 58.2% of the subjects reported no whole

grain consumption on the survey day, and the mean whole grain intake



was only 15.3g/day. Certain socio—demographic and health behavior fac—
tors such as education, income, marriage status, and smoking were found
to be related with whole grain consumption. Education levels was found
to be a positive more than high school graduate for whole grain
consumption. As household income levels increased, whole grain con—
sumption status also improved. Also, when examined by health behavior
factors, smoking state showed significantly positive whole grain
consumption. The whole grain consumption was positively associated with
nutrition intakes of plant protein, plant fat, dietary fiber, Ca, plant Fe, K,
Zn, vitamin A, [3—carotene, thiamin, riboflavin, niacin, vitamin Bgs and folic
acid. In addition, we found significantly decreasing trends in abdominal
obesity and hypertriglyceridemia as whole grain intake levels increase.
The study findings suggest the importance of whole grain consumption
promotion as and efficient tool for improving various dietary aspects, and

preventing chronic diseases.
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