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Dietary Intake Pattern of the Korean Adult Population by Weight Status
- 2001 National Health and Nutrition Survey -
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ABSTRACT

To explore the relationship between weight status and food intake pattern, the Nutrition Survey results of the 2001
National Health and Nutrition Survey were analyzed. Dietary intake data of Korean adults aged 20 to 64. years who
participated in the 2001 National Health and Nutrition Survey, was used along with their demographic data. Subjects were
classified into 4 groups based on the BMI value of subjects: underweight, normal, overweight and obese. For male adults,
obese subjects had significantly higher mean intake of energy, protein, carbohydrates, and fat than normal subjects. In
addition, obese male adults consumed more animal foods, especially more meats, than normal subjects. Howe/er, females
obese subjects did not show higher intake of energy or fat. Although obese male adults showed higher energy intake,
calcium and iron intake per 1000 kcal was lower than normal adults. Average calcium intake in females was low; about
70% of RDA regardless of obesity level. In addition, riboflavin and Vitamin A intake was lower in overweigkt and obese
female than in normal females. Percentage of subjects with low fruit and vegetable intake (<400 g per day) was also high
in female subjects. These results showed that food and nutrient intake patterns of obese population were differant between
male and female adults. These dietary intake patterns need to be considered in developing and implementing nutition policy
and intervention programs to prevent and control obesity. Moreover, the National Survey and monitoring system should be
developed for continuous and effective investigation on the relationship between obesity and dietary intake. (Korean J
Community Nutrition 11(3) : 317 ~326, 2006)

KEY WORDS : obesity - overweight - food and nutrient intake - dietary intake pattern - National Health anc Nutrition
Survey
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Table 1. Obesity criteria using BMI

Category Criteria
Underweight BM! <18.5
Normal BMI18.5—-24.9
Overweight BMI 25.0 - 29.9
Obese BMI = 30
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Table 2. Distribution of study subjects by sex, age and obesity level (unit: %)
BMI Sex Age group
: Male (n = 2138) Female (n = 2749) 20-29 (n =916) 30 ~- 49 (n = 2770) 50 —- é4 (n = 1201)
<185 34 58 10.7 3.4 1.9
18.5-25 64.3 65.4 7.7 66.1 59.0
25-30 29.8 25.4 15.0 27.5 35.1
=30 25 3.4 2.6 3.0 40
Table 3. Distribution of study subjects by household income and obesity level (unit: %)

Male (n = 2138) Female (n = 2749)
BMI Income (% of Minimum Monthly Living Expenses) Income (% of Minimum Monthly Living Zxpenses)
< 100% 100 -200% 200 — 300% = 300% < 100% 100 — 200% 200 - 300% = 300%
<185 6.0 40 1.8 2.8 59 4.8 7.0 6.0
18.5-25 68.3 62.9 63.3 65.1 57.4 65.7 64.5 71.6
25-30 254 29.8 327 292 33.2 25.8 248 29.8
=30 0.3 3.3 3.2 29 3.5 3.7 3.7 26
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Table 4. Nutrient intake of Korean male adults (20 — 64 yr) by obesity level

<185 (n=58) 185-25(n=1365 25-30 (n = 455) = 30 (n = 60) o-value
Nutrient Mean + SE Mean % SE Mean * SE Mean = SE
Nutrient intake
Energy (kcal) 2107.0 +108.4° 23922 £251° 2459.4 = 36.4° 27739 +1413° 0.0006
Protein (g) 771 £ 49° 896 + 1.2° 916 + 1.8° 1057 + 7.0° 0.0070
Fat (g) 451 = 44 472 + 1.0° 91 £ 15 667 = 7.8° 00011
Sugar (g) 3220 = 15.8° 3728 + 3.8° 3844 = 51° 407.7 £ 24.8° 0.0019
Fiber (g) 72 = 05° 85 = 0.1° 89 + 02° 92 £ 07° 00453
Calcium (mg) 5322 * 477 5928 +10.6 5674 * 126 582.1 + 490 ns
Iron (mg) 131 £ 1.1 156 + 03 151 = 03 169 = 1.3 ns
Sodium (mg) 5621.9 +437.3° 62007 = 89.6™ 64715 +£138.5® 7058.0 *436.2° 0.0429
Vitamin A (RE) 681.0 = 706 805.5 *+26.6 818.8 £ 67.2 8019 + 724 ns
Thiamin (mg) 141 £ 0.1 152+ 00 157+ 00 1.76 £ 0.1 ns
Riboflavin (mg) 116 = 0.1 136+ 0.0 136+ 0.0 147 £ 0.1 ns
Niacin (mg) 193 + 1.4 21,7 = 03° 24 + 05% 255 + 1.9 00460
Vitamin C (mg) 121.3 £ 1.7 1425 £ 3.2 1495 = 47 1361 = 153 ns
Nutrient intake as % RDA
Energy 858 £ 4.3° 977 + 1.0° 1003 + 15° 111.8 = 57° 0.0010
Protein 1102 = 7.0° 1279 + 1.8° 1308 + 26° 1809 = 10.0° 0.0070
Calcium 760 = 6.8 847 = 15 796 £ 1.8 832 £ 70 ns
Iron 1089 = 88 1299 = 23 1261 = 28 1409 =+ 105 ns
Vitamin A 97.3 £ 101 1151 + 3.8 1170 = 96 1146 = 103 ns
Thiamin 1101 £ 8.6 1194 £ 1.9 1227 = 27 1363 £ 9.2 ns
Riboflavin 785 = 55 923 £ 1.6 922 £ 21 988 = 58 ns
Niacin 1163 = 85 1320 + 2.1 1368 + 30 1623 = 11.8 ns
Vitamin C 1733 = 16.8 203.6 = 45 2136 = 6.7 1944 = 21.6 ns
Nutrient density per 1,000 kcal
Protfein (g) 362 £ 13 372 £ 03 368 £ 04 384 = 1.6 ns
Vitamin A (RE) 3235 £+ 295 3360 £ 85 3361 £ 259 303.8 = 285 ns
Thiamin (mg) 0.64 £ 0.03 0.63 = 0.01 063 £ 0.01 066+ 0.03 ns
Riboflavin (mg@) 054+ 0.02 057 £ 0.01 055+ 001 055+ 0.03 ns
Niacin (mg) 90 * 05 9.0 = 0.1 89 = 0.1 92 = 05 ns
Vitamin C (mg) 588 = 55 622 = 1.3 642 = 20 513 = &8 ns
Calcium (mg) 2523 £ 17.2 2560 = 4.1 2332 = 45 2201 £ 162  0.0025
Iron (mg) 64 £ 05 6.7 = 0.1 62 = 01 61 £ 03 0.0460
Contribution to total energy intake (%)
Fat 191 = 1.4 177 + 0.2° 177 = 03° 215 £ 1.6° 0.0095
Carbohydrate 658 = 1.5° 66.7 + 0.3° 669 + 04° 624 = 1.8 00234
Protein 152 + 05 1566 = 0.1 154 = 02 161 = 07 ns

er-e Values with different superscripts in a row are significantly different from each other at p <0.05 by Duncan’s multiple range

test
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Table 5. Nutrient intake of Korean female adulits (20 — 64 yr) by obesity level
BMI <185 (n=157) 185-25(n=1833) 25-30 (n = 663) = 30 (n = 9%)

p-value
Nutrient Mean = SE Mean = SE Mean = SE Mean = SE
Nutrient intake
Energy (kcal) 20057 = 69.1 19022 =175 1848.1 = 273 18680 £ 914 ns
Protein (@) 735 £ 34° 69.6 + 09% 647 = 12° 692 + 59% 0.0139
Fat (@) 452 = 257 375 = 07° 324 £ 1.0° 356 = 44° <0.0001
Sugar (g) 3195 = 115 3143 = 28 3154 = 47 3084 = 113 ns
Fiber (g) 66 £ 03° 74 + 01% 77 + 02° 73 + 04® 00477
Calcium (mg) 4837 = 24 502.1 £ 74 4722 = 117 4832 * 305 ns
Iron (mg) 120 £ 06 13.0 = 03 122 £ 03 130 £ 0% ns
Sodium (mg) 5278.9 + 258.2 5154.1 *80.3 52289 +117.1 5494.6 =+ 356 4 ns
Vitamin A (RE) 5992 £ 277 6665 *+17.0 598.5 =+ 207 543.4 + 394 0.0420
Thiamin {(mg) 133+ 0.1 126 = 0.0 109+ 00 118 01 ns
Riboflavin (mg) 114+ 0.0° 1.0+ 0.0% 099+ 00° 103+ Q1% 0.0003
Niacin (mg) 174 = 08 1717 = 02 162 = 03 1717 £ 13 ns
Vitamin C (mg) 1385 £ 78 1602 = 3.1 1649 = 56 1468 £ 141 ns
Nutrient intake as % RDA
Energy 100.7 = 35 961 = 09 942 =+ 14 953 = 464 ns
Protein 1337 £ 6.1° 1266 + 1.7% M7.7 £ 21° 1259 + Q1% 0.0139
Calcium 69.1 = 34 717 = 1.1 675 = 1.7 690 = 44 ns
Iron 771 £ 39 866 * 1.7 864 £ 24 921 £ 61 ns
Vitamin A 856 = 40 962 £ 24 855 + 3.0 776 + 57 0.0420
Thiamin 1333 £ 6.1 12565 £ 1.9 1190 = 28 1178 £ 85 ns
Riboflavin 946 = 3.8° 919 =+ 1.2% 828 = 1.7° 860 £ 61 0.0003
Niacin 1339 = 59 1312 £ 19 1247 £ 26 131.3 £ 102 ns
Vitamin C 1979 £ 11.2 2289 + 4.4 2356 = 80 2097 £ 201 ns
Nutrient density per 1,000 kcal
Protein (g) 363 = 08 36.1 =+ 03 350 = 04 364 = 12 ns
Vitamin A (RE) 3154 £ 134 3528 £ 8.2 333.5 = 108 2864 * 162 ns
Thiamin {(mg) 067 = 002 065+ 0.01 064t 00 062+ Q002 ns
Riboflavin (mg) 058 + 0.02 0.58 = 0.01 054+ 001 054+ 002 0.0003
Niacin (mg) 86 + 02 89 £ 0.1 87 = 0.1 88 =+ 03 ns
Vitamin C (mg) 765 £ 55 87.1 £ 16 909 = 27 793 = 70 ns
Calcium (mg) 2525 £ 11.3 2740 = 3.8 2629 = 6.2 2671 = 139 ns
Iron (m@) 61 £ 02 68 £ 0.1 68 £ 02 70 £ 04 ns
Contribution to total energy intake (%)
Fat 199 + 07° 170 = 02° 153 = 03° 159 £ 08° <0.0001
Carbohydrate 653 = 08° 684 + 03° 705 = 04° 693 £ 10° <0.0001
Protein 148 £ 03 147 £ 0.1 143 £ 02 149 £ 05 ns

°°: Values with different superscripts in a row are significantly different from each other at p <0.05 by Duncan’s mulfiple range test
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Table 6. Nutrient intake of Korean adults (20 — 64 yr) by obesity level and age group

BMI <18.5 18.5-25 25-30 > 30
Age p-value
Nutrition Mean = SE Mean = SE Mean = SE Mean + SE
(n) 98 657 137 24
RDA %
Energy 937 = 44 957 = 1.7 996 = 34 932 = 7.1 ns
Protein 1225 = 84 1267 = 3.1 1304 = 57 1079 + 9.4 ns
Calcium 70.7 = 62 738 = 1.7 688 + 3.5 579 = 8.0 ns
Iron 754 + 55 91.0 £ 26 983 = 56 777 = 93 0.0394
Vitamin A 826 = 49 1020 = 43 966 = 52 82.1 +£130 ns
20-29 yr Thiamin 1238 = 7.6 1275 + 33 1309 + 7.2 1169 =11.3 ns
Riboflavin 927 = 55 968 + 2.1 943 + 4.2 789 = 75 ns
Niacin 1215 £ 7.3 1264 £ 35 131.8 £ 7.2 1014 = 11.1 ns
Vitamin C 187.1 =158 2102 £ 7.2 201.8 +15.1 186.4 =+ 50.5 ns
Nutrient density/1,000 kcal
Calcium (mg) 250.0 £ 15.2° 2593 = 54° 2189 +10.6™ 1934 +£17.4° 0.0022
ron (mg) 58 £ 03 61 = 0.1 56 £ 02 47 = 03 ns
Vitamin A (RE) 311.2 +167 347.6 =123 301.6 144 253.1 *£27.9 ns
Riboflavin (mg) 0.60 £ 0.02® 0.62 = 0.01° 0.57 =+ 0.02% 052+ 0.04° 0.0435
) 94 1832 760 84
RDA %
Energy 99.7 = 3.8 978 + 08° 99.0 = 1.4 1109 = 57° 0.0182
Protein 1380 = 6.4° 1323 + 1.6° 1295 + 24° 158.8 =+ 10.8° 0.0021
Calcium 708 = 4.1 785 £ 1.2 749 + 1.6 839 + 58 ns
Iron 90.1 = 51° 105.2 + 20° 1032 + 2.3° 1242 = 85° 0.0309
Vitamin A 950 = 6.6 107.6 = 3.0 1012 = 28 109.4 = 83 ns
30-49yr Thiamin 1341 = 7.7 1267 £ 1.8 126.0 £ 2.6 137.2 £ 10.1 ns
Ribofiavin 929 = 39 946 = 1.3 902 + 1.8 1042 * 6.8 ns
Niacin 1389 + 7.3° 1356 = 1.7° 133.3 + 27° 1604 = 11.7° 00182
Vitamin C 209.5 =125 2220 £ 43 2333 £ 70 2058 +16.7 ns
Nutrient density/1,000 kcal
Calcium (mg) 2452 +12.8 2632 £ 3.6 2402 + 43 249.4 + 14.6 0.0025
Iron (mg) 63 = 03 68 = 0.1 63 = 0.1 69 + 03 0.0222
Vitamin A (RE) 327.6 *£208 3486 = 7.8 3267 £ 85 3188 *=220 ns
Riboflavin (mg) 0.57 =+ 0.02 0.58 £ 0.01 0.54 £ 0.0} 0.57 = 0.02 0.0070
(n) 23 709 421 48
RDA %
Energy 965 = 10.6 949 + 1.4 934 *+ 1.6 89.8 + 4.5 ns
Protein 1042 = 10.7 1163 = 24 1126 £ 25 1086 =+ 85 ns
Calcium 728 = 93 772 = 20 726 * 22 663 + 53 ns
Iron 1116 =162 117.8 £ 3.0 113.9 £ 4.0 1041 + 9.9 ns
Vitamin A 89.5 +15.0 95.1 = 43 1025 * 148 660 = 6.4 ns
Thiamin 1123 *£14.2 108.9 £ 25 1101 + 28 107.3 = 8.7 ns
50-64Y"  pibofiavin 693 + 7.8 814 = 1.8 803 + 2.4 736 + 58 ns
Niacin 1219 143 1269 £ 3.2 1241 £ 3.2 1215 =126 ns
Vitamin C 1341 =174 2152 + 65 2165 £ 9.3 209.1 £ 29.7 ns
Nutrient density/1,000 kcat
Calcium (mg) 2543 =297 280.7 = 6.7 2720 += 85 276.1 £21.2 ns
Iron (mg) 69 = 10 72 £ 02 72 £ 03 71 £ 06 ns
Vitamin A (RE) 303.9 =403 3363 + 134 360.3 +40.6 2682 =247 ns
Riboflavin (mg) 045+ 0.03 052+ 0.01 0.53 £ 0.01 0.51 £ 0.03 ns

*°: Values with different superscripts in a row are significantly different from each other at p <0.05 by Duncan’s multiple range test
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Table 7. Food group intake of Korean male adults (20 — 64 yr) by obesity level (unit: @)
BMI <18.5 (n = 58) 18.56-25 (n=1365) 25-30 (n = 655) = 30 (n = 60) pvalue
Food group Mean =+ SE Mean = SE Mean = SE Mean = SE
Plant foods i
Grains & cereals 3102 *15.2° 3694 + 45° 3776 + 62° 4204 + 31.5° 0.0027
Tubers and starches 216 £ 6.1 238 + 1.6 278 £ 25 313 = 93 ns
Sugars and sweets 116 = 1.8 149 = 05 159 = 0.7 145 = 22 ns
Pulses 238 £ 56 415 = 2.2 4.1 = 26 306 £ 63 ns
Nuts and seeds 36 £ 13 35 = 04 29 = 07 1.3 £ 05 ns
Vegetabiles 362.6 +30.2° 3906 + 61 4126 + 84% 439.7 +354° (0.0510)
Mushrooms 26 = 1.8 58 = 07 66 £ 08 6.7 £ 27 ns
Fruits 1510 =31.0 188.1 = 7.8 197.0 *+120 1388 =+ 32.3 ns
Seaweeds 84 = 25 121 £ 1.2 98 = 1.1 84 = 25 ns
Beverages/drinks 1795 =390 198.7 =+ 14.1 167.8 =+ 16.6 169.7 +34.9 ns
Seasonings 344 £ 40 415 £ 09 429 £ 1.6 437 * 4.6 ns
Olls 110 + 1.7° 127 + 03° 148 + 08° 21,1 = 6.3° 0.0004
Others 72 £ 53 36 £ 07 34 £ 1.3 58 = 4.1 ns
Subtotal 11273 679 13062 *+19.3 13200 = 24.6 13319 =780 ns
Animal foods
Meats & poultry 924 +164° 1166 = 4.3° 1277 + 83° 180.7 = 38.6° 0.0232
EQgos 223 *+ 58 234 £ 13 254 = 1.6 139 = 3.2 ns
Fishes and shellfishes 798 +139 933 = 39 984 + 52 106.2 *£17.7 ns
Milks & dairy products 542 =+ 139 435 = 2.8 282 = 3.1 37.0 £107 0.0048
Fats 002 + 0.02 0.07 £ 0.02 009 = 0.04 016 £ 0.16 ns
Others 0.00 = 0.00 020+ 0.10 015+ 0.12 0.00 + 0.00 ns
Subtotal 248.8 =+ 26.3 2771 £ 65 279.9 £10.2 337.0 +39.1 ns
Total food intake 1376.1 =758 1683.3 =215 1599.9 + 293 16689 *+91.5 ns

eoc Values with different superscripts in a row are significantly different from each other at p <0.05 by Duncan’s multiple range
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Table 8. Food group intake of Korean female adults (20 — 64 yr) by obesity level (unit: @)
BMI <185 (n=157) 18.5—25 (n = 1833) 25-30 (n = 663) = 30 (n =96) pvalue
Food group Mean + SE Mean + SE Mean + SE Mean £ SE
Plant foods
Grains & cereals 313.7 +£137 2965 £ 34 2986 £ 55 2938 £123 ns
Tubers and starches 25 + 3.8 288 = 1.7 287 £ 26 314 £10.1 ns
Sugars and sweets 140 = 1.4 124 = 03 131 = 06 119 = 19 ns
Pulses 232 £ 33 294 * 13 304 £ 21 362 = 69 ns
Nuts and seeds 21 = 06 3.6 £ 05 3.1 £ 07 20 £ 06 ns
Vegetables 2988 *15.2 3167 = 48 3314 £ 7.8 3266 *19.6 ns
Mushrooms 73 + 1.7 54 = 04 45 £ 0.6 37 £ 1.2 ns
Fruits 237.7 =211 2669 = 7.3 2706 =127 2298 *=33.8 ns
Seaweeds 107 £ 23 119 = 1.2 9.7 £ 1.1 63 £ 15 ns
Beverages/drinks 118.6 £16.7 1024 = 6.3 86.8 =+ 10.2 950 *194 ns
Seasonings 339 £ 27 315 = 08 327 = 14 321 = 33 ns
Oils 105 = 09 105 = 0.3 95 = 04 111 = 1.5 ns
Others 115 = 53 51 = 09 35 = 09 30 £ 1.7 ns
Subtotal 11015 =+ 36.1 211 +127 11224 +20.2 10820 =*53.6 ns
Animal foods
Meats & poultry 106.4 =+ 13.5° 796 + 3.4° 67.9 + 44 658 +125° 0.0105
Eggs 185 + 2.2%° 183 + 07% 146 + 1.1° 210 £ 54° 0.0295
Fishes and shellfishes 629 £ 63 69.1 £ 26 602 + 3.1 73.0 147 ns
Milks & dairy products 576 =109 53.1 £ 246 364 + 34 408 = 9.2 0.0043
Fats 028 = 0.1 0.08 £ 0.02 005 0.02 0.03 £ 0.02 0.0049
Others 0.07 = 0.07 022+ 0N 0.00 £ 0.00 000+ 0.00 ns
Subtotal 2458 +17.7° 2205 + 4.8%° 1791 = 6.4° 200.8 + 53.6™ <0.0001
Total food intake 1347.3 " + 42.6 13416 . = 14.6 13016 £22.2 1282.8 . + 66.2 ns

a5<: Values with different superscripts in a row are significantly different from each other af p <0.05 by Duncan's multiple range

test

Table 9. Distribution of Korean aduits by obesity level’ fat intake and fruit & vegetable intake

(unit: no. (%))

BMI Group <185 18.56-23 25-30 =30 p-value

Fat> 30% Male 469 125 ( 9.2) 64 ( 9.8) 11 (18.3) 0.1061

Female 23 (14.7) 159 ( 8.7) 43 ( 6.5) 3(3.1 0.0019

) Male 23 (39.7) 497 (36.4) 202 (30.8) 23 (38.3) 0.0716
Fruits + vegetables <400 g

Female 65 (41.4) 662 (36.1) 222 (33.5) 45 (46.9) 0.0335
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