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Diet Quality and Food Patterns of Obese Adult Women from Low Income Classes
-Based on 2005 KNHANES-

Jin-Sook Yoon', Heekyung Jang

Department of Food and Nutrition, Keimyung University, Daegu, Korea

Abstract

This study aims to identify the dietary patterns relevant to obesity of Korean women among low income classes.
Adults 20-64 years were used as study subjects from the data of 2005 Korea National Health and Nutrition
Examination Survey. We compared obese and normal-weight women in terms of their nutrients intake, diet quality and
food patterns. Diet quality was assessed by using the Nutritional Adequacy Ratio (NAR) and Index of Nutritional
Quality (INQ). Our results showed higher prevalence of obesity among lower socioeconomic status women. In men,
there were no significant associations with socioeconomic status and prevalence of obesity. Higher risk of nutritional
inadequacy was observed among obese women compared to normal weight women. Obese women showed
significantly lower INQ for nutrients such as Ca, Fe, Vitamin A, Thiamin, Riboflavin and Vitamin C compared to
other women. They consumed significantly higher amount of rice (p<0.05) and lower amount of vegetables
(p<0.01). By contrast, obese men from low income classes showed higher intake of those nutrients. Obese men also
consumed significantly higher amount of meats than normal weight men. Therefore, this study suggests that gender-
specific approaches based on economic situation should be considered in developing the intervention program for
managing obesity for low income classes. (Korean J Community Nutr 16(6): 706~715, 2011)
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Fig.1. Obesity prevalence by gender and socio-economic status.
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Table 1. Comparison of obesity prevalence among Low income classes by age and gender
Male Female
Years Underweight Normal Obese popTSIz:t‘:on Underweight Normal Obese pogﬁ;gflion
(n = 25) (n = 362) (n=185) (n = 802) (n = 44) (n = 482) (n=262) (n = 781)

20-29yr 8.3" 61.7 30.0 26.8 14.9 73.0 12.2 14.4

30-49yr 3.1 60.3 36.7 40.3 4.3 66.9 28.8 24.3

50— 64 yr 4.9 57.1 38.0 40.0 2.1 47.4 50.5 44.7
n (%)
Table 2. Nutrients intfake of female subjects from low income classes

L ) Low income class Total population
NUTHTIO[L}:T;EIBQ ratio Underweight Normal Obese Female fotal Obese female
(n =25 (n = 360) (n=216) (n =2961) (n = 657)
Energy 842 £ 41.6 943 £ 352 948 £ 31.6 96.0 £ 36.6 97.0 £+ 359
Protein 136.0 £ 70.7 1482 £ 70.6 1432 £ 682 155.7 £ 76.8 183.6 + 77.4
Calcium 79.8 £ 462 70.1 £ 475 680t 524 73.4 + 4838 71.4 £ 452
Phosphorus 156.8 =+ 81.1 1625 + 68.7 160.4 = 64.5 1672+ 71.9 166.3 + 68.6
Iron 1255 + 104.8 111.6 £ 90.9 1195+ 975 110.9 £ 82.7 1192+ 885
Sodium 304.9 £ 1622 357.7 £ 220.6 367.9 £ 240.9 357.5 £ 209.7 365.4 + 221.6
Potassium 55.7 £ 273 56.5 £ 26.3 56.8 £ 30.1 58.8 =+ 282 59.0 £ v28.7
Vitamin A 219.8 £ 443.9 1208 = 93.8 113.8 £ 98.9 1262 £ 1221 125.6 £ 113.0
Thiamin 98.0 = 658 955+ 51.2 929 £ 502 106.9 £ 64.1 1042 £ 650
Riboflavin 89.0 £ 53.1 83.9 £+ 453 829 £ 51.7 91.7 £ 50.2 89.6 £ 52.1
Niacin 998 £ 47.6 107.4 £ 60.9 1059 £+ 58.9 116.7 £ 64.3 1142 £ 629
Vitamin C 107.0 £ 90.8 908 £ 794 87.7+ 77.0 1048 £ 895 104.7 £ 87.3
Energy (%)
Protein (%) 146 £ 4.5 152+ 4.4 148 £ 40 155+ 45 154 £ 4.8
Fat (%) 161 7.6 168+ 7.9 1567+ 84 188+ 90 175+ 88
Carbohydrate (%) 69.1 £ 89 67.9 £ 10.1 69.4+ 108 65.7 £ 10.9 672 £ 109
RNI : Recommended Nutrient Intake
Values are Mean £ SD
Values with different superscripts in the same row are significantly different by Duncan test
Table 3. Nufrients intake of male subjects from low income classes
Nutient Low income class Total populatfion
intake ratio (% RNI) Underweight Normal Obese Male total Obese male
(n=18) (n=241) (n=146) (n =2475) (n=610)

Energy 78.4 £ 23.4° 975 £ 36.0° 101.6 £ 39.9° 100.3 + 385 103.9 £ 41.6
Protein 1269 £ 55.1° 157.7 £ 84.9% 1702 £ 89.2° 1704 £ 8238 178.6 + 885
Calcium 61.1 £ 385° 83.8 = 57.6° 86.0 = 46.5° 89.0 £ 54.1 91.6 £ 51.4
Phosphorus 145.7 £+ 52.3° 1963 + 86.1¢ 207.8 £ 90.0° 209.8 £ 88.5 2183 £ 91.3
Iron 97.9 + 48.7° 163.1 £ 124.2° 156.7 £ 89.7° 167.3 £ 107.6 1695+ 97.4
Sodium 321.7 £ 209.1° 449.1 + 268.2° 492.8 + 287.4° 458.6 + 243.3 478.0 £ 250.9
Potassium 522 £ 24.8° 67.4 £ 359° 701 £ 29.9° 71.8 £ 323 751 £ 31.9
Vitamin A 853 £ 574 1126 £ 90.3 123.5 £ 114.1 130.56 + 128.8 137.9 £ 137.0
Thiamin 87.8 £ 55.8° 111.7 £ 63.5%® 1232 = 73.1° 1288 =+ 759 133.9 + 83.4
Riboflavin 642 £ 34.3° 83.8 £ 52.8% 88.7 £ 49.3° 93.2+ 500 962 £ 49.0
Niacin 80.8 + 34.6° 117.3 £ 68.3° 133.6 £ 82.0° 1322+ 715 138.6 =+ 75.7
Vitamin C 71.6 £ 69.3 1000+ 77.6 101.7 £ 88.1 1141 £ 88.6 1171+ 91.9
Energy (%)
Protein (%) 160+ 6.2 154 £ 4.6 161 £ 49 163 £ 4.6 166 £ 4.6
Fat (%) 176 £ 75 174+ 7.7 183+ 87 20.1 £ 9.1 199+ 94
Carbohydrate (%) 66.3 £ 10.2 67.0 £ 10.1 655+ 11.0 63.7 £ 109 635+ 114

RNI : Recommended Nutrient Intake
Values are Mean + SD

Values with different superscripts in the same row are significantly different by Duncan test
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Table 4. Comparison of Nutfrient Adequacy Ratio and Mean Adequacy Ratio by gender and obesity

Male Female

Variables Underweight Normal Obese Underweight Normal Obese

n=18) (n=241) (n=146) (n = 25) (n = 360) (n=216)
NARY
Protein 091 £ 0.23 0.94 £ 0.13 0.95 £ 0.13 0.88 + 0.24 0.93 £ 0.14 0.93 £ 0.15
Calcium 0.58 £ 0.33° 0.69 = 0.26° 0.73 £ 0.26° 0.69 + 0.31° 0.61 + 0.28% 0.58 £ 0.29°
Phosphorus 0.95 £ 0.17 0.98 £ 0.09 0.99 £ 0.06 0.92 + 0.18 0.96 £ 0.11 0.95 + 0.13
Iron 0.80 £ 0.28° 091 £ 0.18° 0.92 £ 0.18° 0.79 £ 0.24 0.79 £ 0.25 0.81 £ 0.25
Vitamin A 0.67 £ 0.34 0.73 £ 0.29 0.75 £ 0.29 0.79 £ 0.31 0.78 £ 0.28 0.74 £ 0.29
Thiamin 0.71 £ 0.32° 0.84 £ 0.21° 0.85 £ 0.20° 0.72 £ 0.27 0.78 £ 0.22 0.78 £ 0.22
Riboflavin 0.61 + 0.29° 0.70 + 0.26® 0.74 £ 0.27° 0.73 + 0.28 0.73 £ 0.25 0.69 + 0.28
Niacin 0.73 + 0.23° 0.85 + 0.19° 0.89 £ 0.19° 0.82 + 0.23 0.83 £ 0.21 0.82 £ 0.21
Vitamin C 0.54 + 0.38° 0.71 £ 0.28° 0.70 £ 0.29° 0.69 + 0.34 0.68 + 0.30 0.65 £ 0.31
MAR? 0.72 = 0.23° 0.82 + 0.16° 0.83 £ 0.16° 0.78 £ 0.21 0.79 £ 0.17 0.77 £ 0.19
Values are Mean = SD, 1) NAR : Nufrient Adequacy Ratio, 2) MAR: Mean Adequacy Ratio
Values with different superscripts in the same row are significantly different by Duncan test
Table 5. Comparison of Index of Nutrition Quality by gender and obesity

Male Female

INQ Underweight Normal Obese Underweight Normal Obese

n=18) (n=241) (n=146) (n =25 (n = 360) (n=216)
Protein 1.61 =+ 0.68 1.59 £ 0.48 1.65 = 0.47 1.58 £ 0.47 1.67 £ 0.46 1.49 £ 0.42
Calcium 0.76 £ 0.43 0.86 = 0.48 0.87 +£ 0.43 0.94 £+ 0.46° 0.75 + 0.44° 0.72 = 0.50°
Phosphorus 1.85 £ 0.49 2.03 £ 0.52 2.06 = 0.46 1.82 = 0.36 1.73 £ 0.41 1.69 £ 0.39
Iron 1.21 £ 0.54° 1.65 + 0.93° 1.566 + 0.72° 1.52 + 1.33° 1.17 £ 0.84° 1.23 £ 0.88%
Vitamin A 1.04 + 0.68 1.17 £ 0.90 1.28 £ 1.47 2.38 = 3.76° 1.28 £ 0.84° 1.22 £ 1.10°
Thiamin 1.10 £ 0.77 114 £ 044 1.19 £ 0.42 1.14 + 0.53° 1.01 £ 0.41%® 0.98 £+ 0.35°
Riboflavin 0.81 £ 0.45 0.85 £ 0.36 0.86 £ 0.32 1.07 £ 0.52° 0.89 £ 0.34° 0.86 £ 0.41°
Niacin 1.06 = 0.41° 1.20 £ 0.47%® 1.29 + 0.45° 1.23 £ 0.36 1.13 £ 0.40 1.10 £ 0.41
Vitamin C 0.87 £ 0.88 1.05 + 0.74 1.03 + 0.86 1.33 £ 1.09° 0.98 £ 0.81° 0.93 £ 0.76°
Values are Mean £ SD, INQ : Index of Nufrition Quality

Values with different superscripts in the same row are significantly different by Duncan test



T35 A 711

Table 6. Food intake patterns of female subjects from low Table 7. Food intake patterns of male subjects from low income

income classes classes
o00lemsl)  \oidiomde  Obesiomae PYOM  Fodiems@ (R e Pyl
Rice 217.4 £ 110.74 2366 + 103.3 0.0403 Rice 2738 £ 112.88 2639 £ 11519 04111
Other grains 416 £ 455 408 £ 41.1 08755 Other grains 649 +1078 389 £ 423 0.0303
Noodles 111.7 £ 1340 1210 £ 111.7 0.6409 Noodles 165.9 + 1644 1442 £ 1093 0.3239
Flour & Bread 728 = 9768 626 =+ 63.1 05379 Flour & Bread 64.1 £ 666 576 = 663 0.7223
Rice cake 9628 £ 925 879 £ 860 0.7091 Rice cake 1385 + 1367 1127 £ 922 05708
Ceredls 00 = 00 385 £ 00 - Cereals 00 £ 00 00 £ 00 -
Pizza & Homburger 1326 + 522 - Pizza & Homburger 300.6 + 2450 1740 £ 00
Snacks 410 £ 377 1164 £ 14634 0.1048 Snacks 673 *+ 432 639 = 685 08772
Potatoes 625 + 6535 8674 £ 942 0.2503 Potatoes 735 = 708 6545+ 453 05745
Sweet potatoes 3485+ 79.15 645 £+ 1143 0.2540 Sweet potatoes 110 £ 123 234 £+ 336 0.1743
Sweets 1485+ 2795 106 £ 17.7 0.0600 Sweets 138 £ 21.0 163 = 235 0.3503
Legumes 5705+ 7725 586 L 73.6 08637 Legumes 769 * 8949 772 £ 1040 09764
Nuts 3.95 £ 6.6 44 £ 83 06004 Nuts 70 = 277 64 106 08152
Kimchi 1344 £+ 1008 1473 £ 1178 0.1955 Kimchi 1623 = 11560 1765 £ 1495 0.3404
Othervegetables 167.3 £ 1644 1335 £ 1261 0.0070 Othervegetables  169.1 £ 1523 1568.1 =+ 138.7 0.4854
Leafy vegetables 626 £ 6756 578 = 545 0.4403 Leafy vegetables 73.6 £ 7526 825 = 71.0 0.3037
Mushrooms 1936 £ 225 230 £ 227 04203 Mushrooms 302 £ 285 227 = 226 02719
Fruits 2119 =+ 2400 2386 =+ 2615 0.4985 Fruits 229.1 £ 2126 2286 =+ 261.3 0.9920
Beef 481 £ 470 565 t 468 0.3054 Beef 588 £ 61.1 699 = 533 0.3579
Pork 784 = 774 743 £+ 770 0.7585 Pork 91.7 £107.7 1172 £ 129.6 0.2231
Poulttry 1312 £ 1280 1699 =+ 201.79 0.4654 Poulttry 23227 £ 204.4 2311 £ 169.9 0.9857
Meat (processed) 147.5 = 2939 1736 =+ 1984 0.7387 Meat (processed) 1063 £ 138.9 1908 =+ 238.8 0.2270
Eggs 491 £ 461 462 £ 473 06923 Eggs 561 £ 460 515 £ 427 05382
Fish 661 £ 796 732 £ 867 03756 Fish 88,6 £ 121.1 10271 £ 1130 0.3280
Shelffish 200 £ 214 212 = 254 07947 Shelifish 281 £ 493 260 £ 21.9 0.7662
Seaweeds 177 £ 348 2824 £ 54.34 0.1052 Seaweeds 210 £ 430 1560 £ 333 0.3020
m(diggry 2403 + 1350 2534 + 149.14 0.6247 MF')":OSC;UD:T'S’V 1700 + 903 1915 + 1142 03930
Qils (vegetable) 83 + 9.3 74 £ 7.7 0.2598 Qils (vegetable) 102 £ 1002 101 £+ 114 09712
Fats (animal) 64 =+ 4.3 65 £ 395 09074 Fats (@animal) 79 = 49 98 £ 79 01591
Fruit juice 1510 £ 693 02 £ 00 - Fruit juice 00 £ 00 2040 = 0O
Carbonated diink  199.3 £ 2058 199.0 £ 139.5 0.9964 Carbonated diink 2509 + 171.0 356.8 =+ 325.28 0.2591
Other drinks 2865 * 207.7 2163 =+ 1200 0.3891 Other drinks 2685 =+ 2528 181.48 = 104.1 0.6501
Tea 66 £ 189 1.6 £ 03 01250 Tea 46 + 78 65 £ 144 07229
Coffee 131 £ 244 181 £ 472 02758 Coffee 247 £ 771 458 £ 1885 0.3491
Sauces 168 £ 1562 215 £ 208 03521 Sauces 275 £ 2525 313 £ 49.9 0.7266
Beer 966.6 =+ 14643 6615 =+ 4727 0.4627 Beer 847.4 =+ 62474 646.4 =+ 427.4 0.3507
Soju 1479 + 808 1334 =+ 1131 0.6651 Soju 347.1 £ 3495 4244 =+ 3491 0.3538
Makgeolii 2944 £+ 978 983 £ 00 - Makgeoli 11568.0 =+ 860.3 1387.8 =+ 780.3 0.6708
Wine 29 % 00 2211 £171.21 - Wine 3447 £ 4768 92 £ 00 -
Cheongju 1.4 £ 561 391+ 27 00413 Cheongju 61.1 £1639 588 £ 1035 0.9681
Seasoning 43.01 £ 3561 417 £ 409 06931 Seasoning 500 £ 449 5889 £ 49.1 00737
Etc 87 £ 150 19 £ 1.8 02447 Etc 58 £ 56 146 £ 184 0.3569
Values are Mean + SD Values are Mean = SD
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Table 8. Food intake of 16 food groups in female subjects Table 9. Food intake of 16 food groups in male subjects
Food gioup (g) Low income/ Low income/ pvalue Food group (g) Low income/ Low income/ p-value
Normal female  Obese female Normal male Obese male
Grains 306.9 £ 141.4 3145 £ 1220 0.4907 Grains 385.1 £ 188.9 364.8 + 136.1 0.2238
Potatoes 59.8 £ 763 79.1 £108.1 0.3044 Potatoes 56.1 £ 66.1 53.5 £ 462 0.8231
Sweets 148 £ 279 106 £ 17.7 0.0600 Sweets 13.8 £ 210 16.3 £ 235 0.3503
Legumes 570+ 77.2 58.6 £ 73.6 0.8637 Legumes 769 £ 89.4 77.2 £ 1040 0.9764
Nuts 39+ 646 44+ 83 06004 Nuts 70+t 277 64+ 106 08152
Vegetables 336.3 £ 216.7 3065 £ 189.1 0.0843 Vegetables 379.5 £ 2183 390.2 £ 227.2  0.6465
Fruits 211.9 £ 2400 238.6 = 261.5 0.4985 Fruits 229.1 £ 2126 228.6 £ 261.3  0.9920
Meats 1124 £ 1748 1148 £ 1485 0.9039 Meats 131.2 £ 1453 1935 £ 187.0 0.0106
Eggs 49.1 £ 46.1 462 £ 47.3 0.6923 EQgs 56.1 £ 46.0 51.5+ 427 05382
Fishes 692 £ 799 43 + 885 05129 Fishes 93.3 £ 1268 1085 x 1169 0.2834
Seaweed 17.7 £ 34.8 282 £ 54.3 0.1052 Seaweed 21.0 £ 430 1560 £ 33.3 0.3020
Milk & Dairy products 240.3 = 135.0  253.3 £ 149.1  0.6247 Mik & Dairy products 170.0 £ 90.3 191.5 £ 1142  0.3930
Qils & Fats 99+ 99 84+ 79 0.0905 Qils & Fats 126 £ 109 13.1 £ 1562 0.7537
Beverages 131.9 £ 4382 1043 &£ 2450 0.4235 Beverages 289.2 £ 509.7 321.3 & 4926 0.5925
seasoning 43.0 £ 3546 41.7 £ 40.9 0.6931 seasoning 50.0 = 44.9 58.9 £ 49.1 0.0737
Etc 87 £ 150 1.9+ 1.8 02447 Etc 58+ 546 146 £ 184  0.3569
Values are Mean + SD Values are Mean = SD
o 71 A, Wb WO, W, 0], e 2 ARES o Bo] ARk Z21o® et (p < 0.05).
O Wol A3 sh= 2o % Uepth vIRte AV E At A SAIARD A AN BRSS9 T Al
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TEF AR RAH0E U Wol M Ao ek

TH(p <0.05). HIRRLS: fro) 2 o] ofAuk ALyl 715} 4 7
T, AR AL, 237, A, ST, A
T, EEY RART, SRR, A, AV, 2%, FEF 2 A7elA feiueh 2005 S dzAL Folas
 del vl o gol AFshe AEE UEheh @ thom wivk 1 ES A55Ea A, AR sete
BALT, WA, O, 20, T el vl wel  §hE o 7R ko] el s= AT ARSS 50~644
AFshe A BYlth S50 S-S vlusi i, A o dolIn) Bk P E 25l HEde B
e A 1 o] HloH ool sk Malle W S vk 255wt ko] glglont o
2 B w2 25, e S  gol AFshs 2 Ao Aol 250] WS vl v Sk AF
© % b & YERISITE. A3 A1 St n)eke] ek ke] v
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ool A wawa] Bl FAH R fold 2oz gl 3l Wik go] ANH O R o} 1A7e] BetEe 1
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FOER, 0 2 I AES A vlel v Wo)] A% & Specter 2004). H n]Fof|A= Aol upE wlnk
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S 1997).
AgAToll A 2001 FIAZFGEFAL AR
20~64A4] 23R19] AAE s S
Q1 ¥ oS miRbEef whE A 9 kA AEH7H o
RO 2 ettt (Lee 5 2006). 200519 AFgoll =
$dS BMIZF o5 4t oflu A A3 %S vk
A, ©EskE, Y AF o] folsHl Sk &
1Rl WA ARl o of|x= 2dAlF o/ 7 viRt oA
tell o4 =], A, gkl T A3 el 2jo] 7t ¢
St (Korea Centers for Disease Control and

o
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Prevention & Korea Health Industry Development
Institute 2007). ©]i= & AFol|A AL5F A4 o7

S o U IRT Yok WAL JFUAY)
ol gk vlE R SRbslS w Hlwk o4 d 3} At Al o
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o} (Kinsey 1994). & ZA|go] o1oJx] ok AefjollA 2
A g W5 20, AW, S 5 2ol grel AHst
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A5 #3173 - 713

2004; Drewnowski 2004). A7} tjst
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