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Abstract

The objective of the current study was to examine associations of whole grain consumption with socio-demographic
(i.e.: sex, age, household income, education, marriage status) and certain eating behavior factors (i.e.: dish source,
eating place, meal type) among a generally healthy Korean population. Using twenty-four hour recall data from the
2007-2008 National Health and Nutrition Examination Surveys, whole grain intake (g/day) was calculated for a total
of 8,836 generally healthy Koreans aged 6 years and higher. The study subjects had very low whole grain intake.
Specifically approximately 60% of the subjects reported no whole grain consumption on the survey day, and mean
daily intake ranged from 8.0 g to 15.1 g in different gender and age groups. Living with a spouse was found to be a
positive environment factor for whole grain consumption, especially among men. As household income levels
increased, whole grain consumption status also improved. The proportion of non-consumer was lowest in a 6-19 year
group, and mean intake amount was highest in middle-aged adults. Major dish sources for whole grain consumption
included boiled rice with mixed grains, corn, boiled rice with brown rice, cereal products, and other types of boiled
rice. It was found that whole grain consumption was highly affected by eating places rather than meal types. The best
contributing eating place was home in each age and gender group. The study findings may be useful in planning
nutrition education strategy and formulating dietary behavior guidelines for whole grain consumption improvement.

(Korean J Community Nutr 16(3): 353~363, 2011)
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Table 1. Distribution of whole grain intake levels by socio-demographic factors

Men (n = 3,934) Women (n = 4,902)
Whole Age group Age group
grain Total 6-19  20-39 40-59 60 Pvaue’ o 6-19  20-39 40-59 260 Pvaue
infake (9) years years years years years years years years
(N =3.934) (N = 1.339) (1 = 1.058) (n=986) (n=551) (N = 4.902) (0 = 1,248) (n = 1,609) (n = 1,368) (n = 677)
0 2,404" 657 724 633 390 2,885 617 960 807 501
©61.1) (49.1) 68.4) 64.2) (70.8) (58.9) (49.4) (59.7) (59.0) (74.0)
<20 914 386 211 224 93 1.302 400 435 354 113 -
(23.2) (28.8) (19.9) (22.7) (169) (26.6) (32.1) (27.0) 25.9) (16.7)
520 616 296 123 129 68 715 231 214 207 63
= (15.7) (22.1) (11.6) (13.1) (12.3) (14.6) (18.5) (13.3) (15.1) (9.3
Men (n = 3,810) Women (n = 4,705)
Whole Income group Income group
grain Boftom  Bottom  Middle Top Bottom  Bottom  Middle Top
infake (g) Middle Top Middle Top
(=569 (=932 (n=1126) (=183 (N =669) (n=1.185) (N =1,420) (n = 1,431)
0 422 611 654 633 491 737 782 742
(74.2) (65.6) (58.1) (53.5) (73.4) (62.2) (55.1) (51.9)
-0 84 205 294 306 e 120 283 422 44 s
(14.8) (22.0) 26.1) (25.9) (17.9) (23.9) (29.7) (30.8)
>20 63 116 178 244 58 165 216 248
(11.1) (12.5) (15.8) (20.6) (87) (13.9) (15.2) (17.3)
Men (n = 2,232, > 20 years) Women (n = 3,335, > 20 years)
Education group Education group
Wholegrain - pimary  Middleschool Hghschool — Colege  pyaue  Pimary  Middleschool Highschool — College  pyalue
intake (9) school gaduate  graduate  graduate school gaduate  graduate  graduate
graduate graduate
=39 (=253 (=860 (n=723) =792 (=335 (=1250 (n=2958)
0 320 174 572 448 617 960 807 501
(80.8) (68.8) (66.5) 62.0) (49.4) (59.7) (59.0) (74.0)
—0 47 51 184 164 . 400 435 354 13 -
(11.9) (20.2) (21.4) (22.7) (32.1) 27.0) (25.9) (16.7)
>20 29 28 104 1m 231 214 207 63
(7.3 11.1) (12.1) (15.4) (18.5) (13.3) (15.1) (9.3
Men (n = 2,425, > 20 years) Women (n = 3,511 ,> 20 years)
Whole grain Marriage Status Marriage Status
infake (Q) Partner Live fogether Partner do not live together Partner Live together Partner do not live together
(n = 1,844) (n = 581) (n = 2,574) (n = 937)
0 1,230 424 1,560 614
(66.7) (73.0) (60.6) (65.5)
—0 382 96 . 662 205 .
(20.7) (16.5) (25.7) (21.9)
232 61 352 118
=20 (12.6) (10.5) (13.7) (12.6)
1) N (%)

* p <0.05, *** p<0.001 by chi-square test for difference between socio-demographic status within gender
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Table 2. Mean whole grain intake (g/day) by socio-demographic factors

Men (n = 3,934)

Women (n = 4,902)

Variables p-value?
Mean + SD p-valug” Mean + SD p-value
6 years < age < 20years 13.23 + 30.56™ 11.71 £ 25.00%° NS
20 years < age < 40 years 8.00 + 23.69° 10.52 + 30.51° *
AQe group ok *
40 years < age < 60 years 12.36 £ 44.41° 15.14 £ 59.21° NS
> 60 years 13.69 = 66.52° 10.73 £ 53.78° NS
Men (n = 3,810) Women (n = 4,705)
Mean £ SD p-value Mean £ SD p-value pvalue
Bottom 7.97 £ 14.33° 7.81 £ 32.54° NS
Income Bottom middle 9.99 + 39.80%° . 11.97 £ 45.07° . NS
group Middle top 12.92 + 46.96° 13.50 + 50.76° NS
Top 13.80 + 39.45° 13.37 + 38.88° NS
Men (n = 2,232, > 20 years) Women (n = 3,335, > 20 years) ovalue
Mean £ SD p-value Mean £ SD p-value
Primary school graduate 7.42 + 44,72 9.59 + 49,51 NS
Education  Middle school graduate 11.68 £ 45.43 NS 13.74 = 50.08 NS NS
level High school graduate 9.39 + 29.50 12.70 + 50.77 NS
College graduate 14.24 + 59.87 15.08 + 47.49 NS
Men (n = 2,425, > 20 years) Women (n = 3,511, > 20 years) ovalue
Mean £ SD p-value Mean £ SD p-value
Mariage Partner live together 11.73 £ 49.36 " 12,70 £ 49.98 NS NS
Status Partner do not live together 7.33 £ 23.18 12.10 + 43.93 o

1) NS: not significant, *: p < 0.05, **: p < 0.01 by ANOVA or t test for difference between socio-demographic status within gender
2) NS: not significant, *: p < 0.05, **: p < 0.01 by t fest for difference between gender within a row
3) Different letters represent statistical difference by Duncanis multiple comparison test
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Table 3. Top 5 dish items for whole grain infake by gender and age group

Men
6—-19years (n = 1,339) 20 -39 years (n = 1,058) 40 - 59 years (n = 986) > 60 years (n = 551)
Rank i i i i
Dishitern ~ MeANdAN e MeAnAdly ey Meandaly e, Meondaly
intake (Q) intake (Q) intake (Q) intake (Q)
1 BO|qu r|ge with 543 Boﬂeq rlge with 3.89 BO|qu r|ge with 6.05 Boﬂeq rlge with 617
multigrain multigrain multigrain multigrain
p  Boledrice with 210 Com 086  Com 426 Com 6.09
brown rice
3 Com 1.90 Boiled rpe with 0.85 Boiled rpe with 0.88 Boiled rpe with 0.86
brown rice brown rice brown rice
4 Cereal product 1.00 Cereal product 0.47 Corn gratin 0.34 B:\lilnee ? fice wifh 0.09
BO|IIed rice with 0.38 BO|IIed rice with 0.30 Cereal product 0.13 Boiled rice with 0.07
millet millet barley
Women
6—19vyears (n = 1,248) 20 - 39 years (n = 1,609) 40 - 59 years (n = 1,368) > 60 vyears (n = 677)
Rank i i i i
Dish item Meondaly o e  Meondaly o hem  Meandaly e Meandally
infake (Q) infake (Q) intake (Q) intake (Q)
Boledrice wih 443  Boledricewin 484 Com 758 Comn 5,62
multigrain multigrain
2 Com 197  Com 954  Boledricewin 634  Bolediicewin 415
multigrain multigrain
3 Boiled nge with 1.76 Boiled n;e with 0.54 Boiled n(?e with 0.42 Boiled nge with 0.62
brown rice brown rice brown rice brown rice
4 Cereal product 0.94 Cereal product 0.48 Bolled rice wifh 0.08 Bolled rice wifh 0.12
barley barley
Boiled rice with 0.34 Com salad 014 Boiled rice with 0.06 Boiled rice with 0.10

millet

millet

millet
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Table 4. Eating places for whole grain intake by gender and age group

Men
6-19years (n = 1,339) 20 - 39 years (n = 1,058) 40 — 59 years (n = 986) > 60 years (n = 551)
Rank . Mean daily . Mean daily . Mean daily . Mean daily
Eating place intake (g) Eating place intake () Eating place intake (g) Eating place intake (g)
1 Home 9.01 Home 5.96 Home 9.12 Home 11.56
2 School 311 Workplace 093  Workplace 238  Neighoorsior 0.84
relativesi home
3 Miscellaneous 0.58 Restaurant 0.73 Miscellaneous 0.59 Miscellaneous 0.76
Street-convenie
4 nce store or 0.25 Miscellaneous 0.29 Restaurant 0.24 Work place 0.30
bakery
5 Restaurant 0.16 Ne|ghbo,r3| or 0.09 Nelghbo,ra of 0.03 Restaurant 0.18
relativesi home relativesi home
Women
6-19years (n = 1,248) 20 - 39 years (n = 1,609) 40 - 59 years (n = 1,368) >60vyears (N = 677)
Rank . Mean daily . Mean daily . Mean daily . Mean daily
Eating place intake (g) Eating place intake (g) Eating place intake (g) Eating place intake (g)
1 Home 8.67 Home 8.26 Home 12.01 Home 8.97
2 School 2.41 Miscellaneous 0.88 Work place 1.48 Miscellaneous 1.13
3 Neghborsior 022 Wokplace g2 Neighoorsior 058 Neighoorsior 0.33
relativesi home relativesi home relativesi home
Street-convenie
4 Miscellaneous 0.16 Restaurant 0.35 nce store or 0.44 Work place 0.14
bakery
5  Restauant Qoo \eighoorsior 009  Resfaurant 031 Resfaurant 0.12

relativesi home
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Table 5. Medl type for whole grain intake by gender and age group

Men
6-19vyears (n = 1,339) 20 - 39 years (n = 1,058) 40 - 59 years (N = 986) > 60 years (N = 551)
O veatpe  MEORIN eaipe MR Meaipe  Mer O Meanpe Moo o
1 Lunch 4.02 Dinner 2,62 Snack 4.51 Snack 5.83
2 Dinner 3.53 Breakfast 2.22 Dinner 294 Breokfast 2.96
3 Breakfast 3.33 Lunch 1.83 Breakfast 2.79 Lunch 2.51
4 Snack 2.36 Snack 1.33 Lunch 211 Dinner 2.38
Women
6-19 years (n = 1,248) 20 - 39 years (n = 1,609) 40 - 59 years (n = 1,368) > 60 years (N = 677)
O veanpe  MEONINW meainpe MR veanpe  Mer W veanpe Moo o
1 Lunch 3.31 Lunch 3.41 Snack 5.23 Snack 512
2 Dinner 3.08 Dinner 2.71 Dinner 3.58 Lunch 2.10
3 Breakfast 2.86 Breakfast 2.44 Breakfast 3.32 Breakfast 1.94
4 Snack 2.46 Snack 1.96 Lunch 3.01 Dinner 1.57

day), o} (2.96 g/day), B4 (2.51 g/day) A4 (2.38
g/day) 2AFe] =0 & AL, 93432 A9 1H) (5.12
g/day), A4 (2.10 g/day), o} (1.94 g/day), A9 (1.57
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