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Characteristics of Nutrient Intakes of Adults over 20 years in Daegu-Gyeongbuk

- From the 1st to 3rd National Health and Nutrition Examination Surveys -

Jung, Myung-Ae - Yoon, Ji-Young - Cho, Sung-Hee®
Department of Food Science and Nutrition, Catholic University of Daegu, Gyeongsan 712-702, Korea

ABSTRACT

The purpose of the present study was to evaluate the characteristics of nutrient intakes of adults aged 20—64 years in
Daegu and Gyeongbuk areas in comparison with Seoul and the whole nation. Data from the 1st (1998) to 3rd (2005)
Korean National Health and Nutrition Examination Survey (KNHANES) were used. Total numbers of subjects were
296—369 from Daegu and 307—447 from Gyeongbuk while 1076 —1244 from Seoul and 5436—6852 from the whole
nation. Average energy intakes (men; 2,386, 2,581, 2,305 Kcal, women; 1,937, 1,981, 1,804 Kcal in 1998, 2001, 2005,
respectively) of the subjects from Daegu were higher than those from Gyeongbuk (men; 2309, 2267, 2487 Kcal, women;
1,851, 1,845, 1,901 Kcal) and those from Seoul in 1998 and 2001 but not different from those in 2005. Energy from
carbohydrate was consistently higher in the subjects from Daegu and Gyeongbuk than in those from Seoul from 1998 to
2005, when the subjects whose carbohydrate energy was over 70% comprised 34 to 58% of the total in the two regions.
In 2005, the average intakes of calcium of women and men from Daegu were 512 and 573 mg, iron, 12.8 and 16.6 mg,
sodium, 4,650 and 5,951 mg, potassium, 2,585 and 3,152 mg, vitamin A, 823 and 1,038 1 gRE, thiamin, 1.10 and 1.43
mg, riboflavin, 1.08 and 1.33 mg, and niacin. 15.4 and 19.3 mg, and vitamin C, 94 and 105 mg and these intakes were
not very different from those from Gyeongbuk except higher sodium intake of the Gyeongbuk subjects. Nutrients of
which the intakes were over 50% lower than EAR were calcium and riboflavin and those about 30% lower than EAR
were iron in women, vitamins A and C in men and women from Daegu and Gyeongbuk. From the present results, it is
concluded that high dependence on carbohydrate as energy source and low calcium intake in adults of Daegu and Gye-
ongbuk are serious and that low intakes of riboflavin, iron and vitamins A and C need to be improved. But changes in
the intakes of total energy and other micronutrients from 1998 to 2005 were not reliable enough to judge the regional
nutrition due to large variations during this period. The present study also provides the adults’ nutrient intakes separated
by sex and age groups in the three regions which could be readily used for setting up the nutrition policy for the adults in

the regions. (Korean J Nutr 2009; 42(5): 474~485)
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Table 1. Number and age distributions of the study subjects from 1998 to 2005 KNHANES

Year  Sex Age Nation Seoul Daegu Gyeongbuk x2-test
20-29 659 (20.9) 146 (22.3) 43 (25.1) 33 (16.5)
3049 1698 (53.9) 364 (55.5) 97 (56.7) 104 (52.0) 11.9952
M ' ' ' ' (p = 0.0174)
50 — 64 795 (25.2) 146 (22.3) 31 (18.1) 63 (31.5)
Subtotal 3152 (100) 656 (100) 171 (100) 200 (100)
1998 20-29 834 (22.5) 196 (25.6) 62 (31.3) 47 (19.0)
13.3770
. 30—-49 1900 (51.4) 398 (52.0) 96 (48.5) 125 (50.6) (p = 0.0096)
50 — 64 965 (26.1) 171 (22.4) 40 (20.2) 75 (30.4)
Subtotal 3699 (100) 765 (100) 198 (100) 247 (100)
Total 6851 1421 369 447
20—-29 560 (19.7) 127 (21.7) 22 (17.6) 27 (16.7)
6.9633
M 30—-49 1641 (57.7) 330 (56.4) 70 (56.0) 85 (52.5) (p = 0.1378)
50 — 64 643 (22.6) 128 (21.9) 33 (26.4) 50 (30.9)
Subtotal 2844 (100) 585 (100) 125 (100) 162 (100)
2001 20—-29 696 (21.6) 170 (25.8) 40 (23.4) 26 (15.0)
10.3796
. 30—-49 1765 (54.8) 341 (51.7) 88 (51.5) 95 (54.9) (p = 0.0345)
50 — 64 757 (23.5) 148 (22.5) 43 (35.1) 52 (30.1)
Subtotal 3188 (100) 659 (100) 171 (100) 173 (100)
Total 6032 1244 296 335
20—29 410 (16.6) 88 (18.6) 27 (19.0) 15 (10.4)
8.7814
M 30—-49 1390 (56.2) 257 (54.2) 67 (47.2) 79 (54.9) (p = 0.0668)
50— 64 675 (27.3) 129 (27.2) 48 (33.8) 50 (34.7)
Subtotal 2475 (100) 474 (100) 142 (100) 144 (100)
2005 20-29 549 (18.5) 132 (21.9) 42 (22.8) 17 (10.4)
17.0567
30—-49 1635 (55.2) 318 (52.8) 83 (45.1) 88 (54.0) (p = 0.0019)
50 - 64 777 (26.2) 152 (25.2) 59 (32.1) 58 (35.6)
Subtotal 3218 (100) 602 (100) 184 (100) 163 (100)
Total 5436 1076 326 307

Table 2. Energy intakes of the adults aged 20 to 64 year from the whole nation, Seoul, Daegu and Gyeongbuk

Nation Seoul Daegu Gyeongbuk
Year Subjects Kcal/day

1998 Men 2252 + 16" 2267 + 32 2386 =+ 78 2309 =+ 61
Women 1793 + 12° 1779 + 18° 1937 + 47° 1851 + 39%
2001 Men 2235 + 17° 2155 + 36° 2581 + 93° 2267 + 74
Women 1795 + 13° 1773 + 21° 1981 =+ 47° 1845 + 42°°

2005 Men 2383 + 18 2305 + 42° 2383 + 74 2487 + 80°

Women 1831 + 13" 1792 + 20 1804 + 40 1901 + 43

2005 (KNHANES)  All ages and sexes 2016 *+ 16 2109 *+ 26 2107 + 27 2030 *+ 19

Values are means + SE and those in the same row with different alphabet superscripts are significantly different among regions by
ANOVA followed Duncan’s multiple comparison test at the p <0.05 level. NS: not significant
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Table 3. Intakes (g) of energy nutrients of the adults aged 20 to 64 year from the whole nation, Seoul, Daegu and Gyeongbuk

Year Nation Seoul Daegu Gyeongbuk
1998 Protein Men 88.9 + 1.0 924+ 28 932 + 3.8 83.9 + 3.2
Women 68.7 + 0.6 72.3 £ 15 712 +21 632 +2.1°
Fat Men 44.8 + 0.6™ 49.4 + 1.4° 50.2 + 2.8% 429 +2.2°
Women 34.2 + 0.3 38.3 + 0.8% 40.2 +1.9° 324 +1.4°
Carbohydrate Men 355.7 + 2.4° 349.7 + 5.0° 383.7 = 12.3% 372.6 = 9.9%
Women 305.9 + 1.5 293.0 + 2.8° 3215 + 7.2% 331.9 + 6.9
2001 Protein Men 86.9 = 0.9*° 86.8 = 1.9 94.6 + 4.5° 83.1 +3.8°
Women 66.8 = 0.5 679+ 1.2 69.9+24 635+ 1.8
Fat Men 481 +0.7° 51.1 +1.7%° 55.5 + 4.1° 46.2 £ 3.0°
Women 36.5 + 0.4 39.3 = 0.9° 39.3 £ 2.1° 333+ 16"
Carbohydrate Men 335.6 + 2.4° 312.7 + 4.9° 3814 + 12.8° 356.1 + 11.3"
Women 292.9 + 1.4° 281.9 + 3.2° 3244 +6.7° 317.1 + 7.4°
2005 Protein Men 91.5 + 0.9" 88.2+19 88.9 + 3.6 91.8 + 3.6
Women 70.1 = 05" 69.8 + 1.0 675+ 1.9 70.8 £ 2.2
KNHANES 75.8 £ 0.7 76.1 + 0.7 75.9 + 0.8 74.8 + 0.7
All ages and sexes
Fat Men 522 + 0.7 532 + 1.7 498 + 3.1 513+ 35
Women 39.5 + 0.4° 40.9 + 0.9° 39.7 + 1.8° 33.7 +15°
KNHANES 46.6 + 0.6 478 + 0.6 476 £ 0.6 441+ 0.8
All ages and sexes
Carbohydrate Men 349.1 + 2.6° 3329 +54° 357.0 + 10.2° 380.2 + 12.3*
Women 291.1 = 1.5° 2772 £3.2° 284.8 = 5.6° 3178 £ 7.1°
KNHANES 306.5 = 2.2 298.9 = 2.2 317.6 = 3.3 317.8 = 3.1

All ages and sexes

Values are means + SE and those in the same row with different alphabet superscripts are significantly different among regions by
ANOVA followed Duncan’s multiple comparison test at the p < 0.05 level. NS: not significant
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Fig. 1. Energy intakes of the study subjects of Seoul, Daegu and Gyeongbuk by age and sex from 2001 and 2005 KNHANES data.
Values are means + SE and those with different alphabets in the same regional groups are significantly different at p <0.05 and NS

represents no significance among groups.
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Table 4. Mineral and vitamin intakes of the study subjects aged 20—64 years from 2001 KHNANES

Whole nation Seoul Daegu Gyeongbuk
Ca (mg) Men 561 + 7% 524 + 14° 618 + 32° 551 + 28°
Women 483 + 5° 455 + 10° 538 + 27° 477 + 25°
Fe (mg) Men 149 + 0.2° 142 +0.3° 16.6 = 0.9° 13.8 = 0.6°
Women 12.5 + 0.2 12.1 + 0.4 13.2 + 0.6 12.0 + 0.6
Na (mg) Men 6174 + 64 5804 + 140 6371 + 338 6295 + 287
Women 5086 + 58 5042 + 129 5281 + 428 4946 + 239
K (mg) Men 3367 + 30° 3258 + 61° 3900 + 195° 3208 + 113"
Women 2895 + 26" 2836 + 53" 3273 + 142° 2795 + 107°
Vit A (gRE) Men 780 + 21 801 + 77 858 + 81 742 + 51
Women 635 + 11*° 589 + 21° 706 + 59° 608 + 41*°
VitB. (mg)  Men 1.49 + 0.02 1.49 + 0.04 1.64 = 0.08 1.50 = 0.08
Women 1.22 +0.01 1.24 + 0.03 1.29 + 0.06 1.67 + 0.06
VitB. (mg)  Men 1.33 + 0.02° 1.33 + 0.03° 1.54 + 0.08% 1.26 + 0.06"
Women 1.07 + 0.02% 1.10 + 0.02% 1.15 + 0.05° 1.01 + 0.05°
Niacin (mg) Men 211 +0.2° 20.4 = 0.4° 240 =+ 1.3° 205 +1.2°
Women 16.5 + 0.2%° 16.9 + 0.5 17.2 + 0.7° 153 +0.7°
VitC (mg)  Men 139 + 2 130 + 4 143 + 10 127 + 8
Women 156 + 2% 144 + 4° 168 + 10° 144 + 10°

Values are means * SE and those in the same row with different superscripts are significantly different among regions at the p < 0.05 level

Table 5. Mineral and vitamin intakes of the study subjects aged 20—64 years from 2005 KHNANES

Whole nation Seoul Daegu Gyeongbuk
Ca (mg) Men 623 + 8 610 + 18 573 + 27 627 + 39
Women 532 + 7* 536 + 14% 512 + 22%° 470 + 24°
KNHANES* 553 + 7 557 + 6 549 + 7 504 + 7
Fe (mg) Men 16.7 + 0.2 15.6 + 0.5 16.1 + 0.8 16.0 + 0.7
Women 135 + 0.2 13.1 + 0.4 12.8 + 0.6 13.2 + 0.7
KNHANES 13.6 + 0.2 13.2 + 0.1 132 + 0.2 12.7 £ 0.2
Na (mg) Men 6615 + 70° 6246 + 144 5951 + 240° 6544 + 278%
Women 5154 + 55° 4825 + 110™ 4650 + 186" 5186 + 200°
KNHANES 5280 + 55 5249 + 55 5213 + 79 5073 + 57
K (mg@) Men 3374 + 30 3235 + 63 3152 + 116 3362 + 115
Women 2766 + 25 2690 + 49 2585 + 90 2696 + 102
KNHANES 2794 + 25 2757 + 22 2715 + 25 2667 + 34
Vit A (£gRE) Men 961 + 19%° 855 + 33° 1038 + 85° 876 + 66
Women 804 + 14 735 + 25 823 + 57 738 + 56
KNHANES 782 + 13 756 + 13 757 + 15 723 + 12
VitB. (mg)  Men 1.55 + 0.02 1.50 + 0.04 1.43 + 0.07 1.56 + 0.09
Women 1.18 + 0.01 1.17 + 0.03 1.10 + 0.05 1.13 + 0.05
KNHANES 1.30 + 0.01 1.30 + 0.00 1.30 =+ 0.00 1.30 + 0.00
VitB: (mg)  Men 1.40 + 0.02 1.36 + 0.03 1.33 + 0.06 1.42 + 0.07
Women 1.10 + 0.01 1.10 + 0.02 1.08 + 0.05 1.03 + 0.05
KNHANES 1.20 + 0.01 1.20 + 0.00 1.20 =+ 0.00 1.20 + 0.00
Niacin (mg) Men 212 +0.2 202+ 05 19.3 + 0.8 210+ 1.0
Women 16.2 + 0.2 15.9 + 0.3 15.4 + 0.6 16.6 + 0.8
KNHANES 17.1 + 0.2 16.9 + 0.2 16.6 + 0.2 17.2 £ 0.2
VitC (mg)  Men 114 + 2 116 + 4 105 + 7 102 + 7
Women 105 + 2 107 + 3 94+ 6 98 + 7
KNHANES 98 + 2 104 + 2 93 +0 90 + 2

=2 KNHANES values included all ages and sexes. Rest of values are means = SE and those in the same row with different superscripts

are significantly different among regions at the p <0.05 level
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AF7E BF Aol vlgte] 53] storom nlell AL whe-
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Table 6. Number of the study subjects with their nutrient intakes under EAR” of 2005 Korean Dietary Reference Intakes

Year Nutrient Seoul Daegu Gyeongbuk
2001 Total M; 585, F; 659 M; 125, F; 171 M; 162, F; 173
Protein Men 58 (10.0) 9 (7.2 14 (8.8)
Women 76 (11.6) 17 (10.0) 30 (17.4)
Ca Men 411 (70.9) 66 (52.8) 101 (63.5)
Women 494 (75.7) 116 (68.2) 118 (68.6)
Fe Men 99 (17.1) 19 (15.2) 38 (23.9)
Women 333 (51.0) 70 (41.2) 83 (48.3)
Vit A Men 268 (46.2) 50 (40.0) 67 (42.1)
Women 343 (52.5) 77 (45.3) 79 (45.9)
Vit By Men 169 (29.1) 23 (18.4) 53 (33.3)
Women 227 (34.8) 61 (35.9) 77 (44.8)
Vit B, Men 330 (56.9) 52 (41.6) 101 (63.5)
Women 336 (51.5) 85 (50.0) 99 (57.6)
Niacin Men 115 (19.8) 12 (9.6) 36 (22.6)
Women 193 (29.6) 41 (24.1) 61 (35.5)
Vit C Men 202 (34.8) 37 (29.6) 59 (37.1)
Women 207 (31.7) 46 (27.1) 57 (33.1)
2005 Total M; 474, F; 602 M; 142, F; 184 M; 144, F; 163
Protein Men 40 (8.4) 18 (12.7) 12 (8.3)
Women 62 (10.3) 23 (12.5) 23 (14.1)
Ca Men 291 (61.4) 91 (64.1) 101 (69.6)
Women 396 (65.8) 122 (66.3) 125 (76.7)
Fe Men 63 (13.3) 29 (20.4) 19 (13.2)
Women 238 (39.5) 79 (42.9) 57 (35.0)
Vit A Men 162 (34.2) 46 (32.4) 50 (34.7)
Women 221 (36.7) 62 (33.7) 57 (35.0)
Vit B, Men 149 (31.4) 54 (38.0) 37 (25.7)
Women 260 (43.2) 87 (47.3) 64 (39.3)
Vit B, Men 259 (54.6) 78 (54.9) 84 (58.3)
Women 297 (49.3) 95 (51.6) 88 (54.0)
Niacin Men 98 (20.7) 36 (25.4) 26 (18.1)
Women 171 (28.4) 60 (32.6) 45 (27.6)
Vit C Men 188 (39.7) 60 (42.3) 63 (43.8)
Women 278 (46.2) 98 (53.3) 89 (54.6)

1) EAR for men and women of the each group are used from Korean Dietary Intakes3®
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Fig. 2. Percent distribution of the study subjects aged 20—64 years from 2005 KNHANES according to carbohydrate energy catogorized
by carbohydrate AMDR, Significance of regional differences by x2 test; men, p <0.01, women, p <0.001.
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