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Abstract

This study investigated the health and nutritional characteristics according to household income level and obesity in
Koreans aged over 50 years based on the 2005 National Health and Nutrition Examination Survey. Subjects were
classified into 3 groups by average household income with reference to the minimum monthly living expenses (MLE):
low (n=319, <100% MLE), middle (n=222, <200% MLE), high (n=411, >200% MLE) and each group was
compared by BMI index. With increasing income level, the prevalence of systolic hypertension and hyperlipidemia
was increased. In the low income group, serum total cholesterol, triglycerides, and fasting glucose were higher in the
obese compared with the normal. In the middle and high income groups, the prevalence of hyperlipidemia and
diastolic hypertension were higher in the obese. Subjects had nutritional imbalance, such as inadequate intake of
calcium and potassium. With increasing income level, the percentages of protein and fat to total calorie were increased
in addition to the intakes and density of nutrients. The obese in the low income group had higher intakes of energy,
protein, phosphorus and higher consumption frequency of cereals and potatoes compared with the normal. It was
shown that the obese of the middle and high income groups tended to have lower consumption frequency of Korean
cabbage and higher frequency of fruits. The obese of high income group also had binge drinking habit. Therefore,
this study suggests that specific approaches based on economic status should be considered in developing nutrition
education program for the elderly. (Korean J Community Nutr 17(4) : 463~478, 2012)
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Table 1. General characteristics of subjects

Income grou Obesity giou Lower-income Middle-income Higher-income
Total" oo goe (n=2319) (n=222) n=411)
In =503 infgrire ir':/lcli?rlmee .:é%rﬁ; Normal Opesity Nomal  Opesy ~ Nomal Obesty Normal Obesiy
(n = 504) (n=448) (h=176) (=143) (=109 n=113) (n=219) (n=192)

n=319 (=222 n=411)
Income level/month (manwon) 1561 £ 49 347 £ 0.9° 94.6 £ 1.2° 2835 £ 7.6 1488 £ 64° 1624 £ 7.7% 353 £ 122340+ 1.4 951 £1.6 94117 2667 +97 3027 £11.7
Age (years) 629 £ 03 683 +£05° 636+ 05 584+ 03 635+04° 622+ 04 690£76 674£07 63707 634£07 591+£05 577+ 05
Smoking & Drinking
Curent smoking (cigaretfes/day) 153 + 05 11.6 £ 0.8° 156 £ 1.0° 17.6 £ 0.8 155+ 0.7 151 £ 08 119+10 111 £12 159+16 151+ 11 174+10 178+ 14
Frequency of usual drinking

63+03 59+06™ 55+06° 71+£05 72 £105° 53+£04% 60+08 58+08 73+£10 3706 8207 58=% 06

(times/month)
Pure alcohol intake (g/fime)? 424+11 360+ 1.9 411 £1.8 468+ 1.3 413+14 438+16 36628 352x£29 412+254 410+35 440+£20 500+ 23+
Sex
Male 681(71.5 159(49.8) 167(752)  355(86.4)™ 373 (74.0) 308 (68.8) 97 (85.1) 62 (43.4)* 84(77.1) 83(73.5) 192 (97.7) 163 (84.9)
Female 271(27.5) 160(50.2) 55 (24.8) 56(13.6) 131 (26.0) 140(31.3) 79 (44.9) 81(56.6) 25(22.9) 30(26.6) 27(12.3) 29(15.1)
Education level
No school 139(14.6)  111(34.8) 19( 8.4) 9( 2.2 77 (15.3) 62(13.8) 64(36.4) 47(32.9) 8( 73 1(97) 5(23) 4(20)
Elementary school 286(30.00 125(39.2) 83(37.4) 78(19.0) 156 (31.0) 130 (29.0) 67 (38.1)  58(40.6) 40 (36.7) 43 (38.1) 49 (22.4) 29 (15.1)
Middle school 180(18.9)  41(129)  46(20.7) 93 (22.6) 86(17.1) 94(21.0) 20(11.4)  21(147) 25(22.9) 21(18.6) 41(18.7) 52(27.1)
High school 242 (25.4) 34(10.7) 52(23.4) 156 (38.0) 132(26.2) 110(24.6) 21(11.9) 13(9.0) 25(22.8) 27 (23.9) 86 (39.3) 70 (36.5)
University (College) 91( 9.6 6( 19 19( 8.4) 66(16.1) 46( 9.1) 45(10.0) 3(1.7) 3(27) 10( 9.2) 9(80) 33(15.1) 33(17.2)
Over graduate 14( 1.5 2( 06 3( 1.4 9(22 7(1.4) 7(1.6) 1(0.6) 1(0.7) 1(09) 2(1.8 5(23) 4(20)
The degree of usual activity®
Stable status 39(42 22(70 8( 3.6) 9 2.2 18( 3.6) 21( 4.8) 12( 85 10( 5.8)* 4(3.7) 4( 3.6) 4(19) 5(27)
Light 447 (47.8)  174(55.2) 106 (48.2) 89 (41.4) 229 (46.1) 218(49.7) 85(60.0) 89(51.5) 51 (46.8) 55(49.6) 89 (41.4) 78 (41.9)
Moderate 278 (29.7) 66(21.0) 58 (26.4) 81(37.7) 144(29.0) 134 (30.5) 31(21.8) 35(20.2) 28 (25.7) 30(27.0 81(37.7) 73 (39.3)
Hard 162(17.3) 52(16.5) 46(20.9) 64(16.0) 100(20.1) 62(14.1) 14( 9.9 38(22.0 24(22.0) 22(19.8) 38(17.7) 26(14.0)
Severe 10( 1.0 1( 0.3 2( 09 7(1.8 6( 12 4(09) 0(00 0(00 2(1.8) 0( 00 3( 1.4 4( 22

1) By two-way analysis, Mean £ SE: Mean values are significantly different among the income groups by DUNCAN's multiple range test (: p < 0.05, ™ p < 0.01, ™ p < 0.001)
Mean * SE: Mean values are significantly different between normal group and obesity group  (%: p < 0.05, %: p < 0.01, %% p < 0.001)

2) Mean £ SE: Mean values are significantly different between normal and obesity in each income group by t-test or ¥*fest (*: p < 0.05, **: p < 0.01, ***: p < 0.001)
3) Pure alcohol intake (g/time) : a glass of Soju = 45 g, alcohol concentration in a glass of soju-20%, quantity of pure alcohol in a glass of Soju =45 x 0.2 =99

4) N (%)

5) The degree of usual activity

1. Stable status : almost lying down or spending a sedentary life

2. Light : a white-collar worker, a office manager, a technical worker, a housewife do light household cores or a worker in a similar position

3. Moderate : a housewife doing heavy household chores

4. Hard : who works in farming, fishing, civil engineering, building industry or something like this

5. Severe : a very heavy blue-collar worker such as fransporfing wooden or an athlete and so on.
Means without a common letter (a, b, ¢) differ significantly among income groups.

Edobo = o5 - 990



Table 2. Anthropometric measurement and biochemical factors of subjects

Income group Obesity gioup Lower-income Middle-income Higher-income
Tofal! (n=2319) (n=222) n=411)
(n=952) Infg’rf\; i'r\]/'c'giee I:C'%rr‘i; Normal Obesty Normal Obesily Normal Obesty Normal Obestly
(=319 (= 229) (=41 (n = 504) (n = 448) (n=17¢) (n=143) (n=109) n=113 (n=219) n=192)
Anthropometric measurement

Weight (kQ) 632+ 03 595+ 06° 640+ 07° 657 05 564+ 03% 709 + 0455 529 + 042 675 + 05+ 566 + 06 712 % 0.6%* 589 + 04 736 £ 0.4+

Height (cm) 161.9 £ 0.3 157.3 £ 0.5° 162.3 £ 0.5° 165.3 + 0.4 1621 £ 0.4 161.7 £ 0.4 157.4 £ 0.4 1572 = 05 1622 £ 0.6 1623 £ 06 16564 £ 041651 =+ 04
BMI (kg/m?? 241 £01 240+02 243+02 240+02 21,4 £01° 271 £ 01%% 213+ 01 273 +£0.1%* 215+ 02 270+ 0.2%* 215+ 01 270+ 0.]%*
Waist (cm) 852+ 03 842+ 06" 862+ 06° 854+ 04 789 £03° 923 £03% 777105 922+ 06%* 793+ 06 929 £ 0.6%* 794 + 04 924 £ Q4%
SBP (mmHg) 1304 £ 06 1331 £ 1.1° 1302 £ 1.2° 1283 £ 0.8°" 1286 £ 09°1324 £ 0.8™ 1320+ 15 1346 £ 1.7 1289 £ 1.7 1314 £ 1.7 1251 £ 1.3 1320 £ 1.2%**
DBP (mmHg) 812+ 03 800+ 06 81.0+07 823 =% 05" 790 £ 05° 837 £05% 786+ 08 81.7+09** 78309 83709+ 798+ 07 851 0.7

Biochemical factors

AL (UL 248+ 07 222109 244+10° 269+13" 232+ 1.1° 265+ 0.8% 199+ 11 251+ 12% 220+ 1.4 26714 267+18 272+ 19

AST (UL 180+ 06 274+£08 27.7+08 287 % 1.1 285+ 09 274 +06 270+10 278+ 1.1 274+12 279112 30314 269+ 15

BUN® 168+02 169+03 17103 165103 167 £ 03 169 £02 164+ 04 1756+ 04* 169+04 173 +04 167 £ 04 164+ 04

Credtinine (mg/aL) 1.0 £ 00 1.0 £ 00 1.0 £ 00 1.1 £00 1000 10x00 10100 10+ 00 10£00 1.1£00 1.1+£00 1.1+ 00

Total cholesterol (g/dl) 189.4 = 1.2 190.7 = 2.1 1856 =23 1905 + 1.8 1856 £ 1.6°193.7 £ 1.6™ 1857 + 2.7 1968 £ 3.0** 1793 £ 3.3 191.6 £ 3.2%* 1899 £ 241912+ 26
HDL (mg/dL)” 4340+ 04 442 £07° 424 £06° 434 + 05> 458 £ 05° 408 + 0.5 465+ 09 41,6+ 1.0%* 444+ 09 405+ 09% 461 £ 0.7 402 £ 0.8+

LDL (mg/dL)® 1147 +£12 1173 £20 1140+ 22 1130£ 1.9 1129 £ 1.6 1167 £ 1.7 1144 +£26 1207 £ 29 1098 £3.1 1181 £30* 1144 £25111.5+ 27
Tofal cholesterol/HDL? 46100 46=£01 45+ 0.1 46 + 0.1 42 +01° 49 £ 0.1%% 42+ 01 50+ 01** 42+01 49+ 01** 43201 49 =L 0.]*=
Tiglyceride (mg/dl) 156.6 £ 43 1458 + 7.0° 1459 £ 7.2° 170.8 £ 7.2° 1346 £ 4.4°181.1 £ 7.3 1237 + 9.3 172.4 £ 10.2#%¥1259 + 10.1 164.9 £ 9.8%* 1470 + 9.7 197.7 £ 10.4%**

FBS (mg/aL)'™® 1022 £ 09 998+13 103718 1032x14 99.8 £ 1.1°1049 £ 1.3 964 £ 1.8 1039 £ 20** 992+ 25 1079 £25% 1025+ 191041+ 20
Hermoglobin (g/al) 143 +01 138+£01° 142£01° 147 £ 019 141 +£01° 144 £01% 13501 140+ 0I1* 140+ 01 14401 145 £ 0.1 149 £ 0.1%**
Hematocrit (%) 434+ 43 421 £02° 434 £03° 444+ 020 431 +02° 43.8 £ 0.2°% 417 £03 427+ 03* 430+04 438+ 04 439 £ 02 449 + 0.3**

1) By two-way analysis, Mean % SE: Mean values are significantly different among the income groups by DUNCAN's multiple range test (: p < 0.05, ™ p < 0.01, ™ p < 0.001)

Mean + SE: Mean values are significantly different between normal group and obesity group (% p < 0.05, ¥: p < 0.01, ¥ p < 0.001)

2) Mean = SE: Mean values adjusted by age and sex are significantly different between normal and obesity in each income group by t-test or y2-test
(*: p <0.05, **: p<0.01, *** p < 0.001)
3) BMI (kg/m?) = weight (kg)/height (m?), 4) ALT = Alanine aminotransferase  (IU/L), GPT, 5) AST = Aspartate transminase, GOT (IU/L), 6) BUN = Blood urea nitrogen (mg/dlL),

7) HDL = low density lipoprotein, 8) LDL (low density lipoprotein) = Total cholesterol-HDL-cholesterol-Triglyceride/5, 9) Total cholesterol/HDL = Total cholesterol/ HDL-cholesterol ratio, 10)
FBS = Fasting blood sugar (mg/dL)

Means without a common letter (g, b, ¢) differ significantly among income groups.
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Table 3. Distribution of the subjects according to anthropometric measurement and biochemical factors of subjects

Lower-income

Middle-income

Higher-income

Income group Obesity group (n=319) (n = 222) (n=411)
Total - -
(n=952) irlf(\;vri; ir’:@gﬂee iri%?rewre Normal Obesity Normal Obesity Normal Obesity Normal Obesity
=319 M=222) (=4ll) (N=504) (n=448) (n=176) (N=143) (=109 (=113 (N=219 (=192

BMI (kg/m?)
Normal (18.5~< 23) 504 (52.9) 176(55.2)" 109 (49.1) 219(53.3)
Obesity (=25) 448 (47.1) 143 (44.8) 113(50.9) 192 (46.7)
Waist (cm)

Normal (Male < 90, Female < 85) 578 (60.7) 198 (62.1) 126 (56.8) 254 (61.8) 449 (89.1 129 (28.8f% 161 (91.5 37 (25.9)*** 96 (88.1) 30 (26.6)*** 192 (87.7) 62 (32.3)%**
Obesity (Male > 90, Female >85) 374 (39.3) 121 (37.9) 96(43.2) 157(38.2) 55(10.1) 319(71.2) 15( 85) 106(74.1) 13(11.9) 83(73.5) 27 (12.3) 130(67.7)
SBP (mmHgQ)

<140 692(72.7)  214(67.1) 163(73.4) 315(76.6)) 380(75.4) 312(69.6f  119(67.6) 95(66.4) 84 (77.1)  79(69.9) 177 (80.8) 138 (71.9)*
>140 260(27.3) 105(32.9) 59 (26.6)  96(23.4) 124(24.6) 136(30.4) 57(32.4) 48(33.6) 25(229) 34(30.1) 42(19.2) 54(28.1)
DBP (mmHg)

<90 754 (79.2) 266(83.4) 173(77.9) 315(76.6) 424 (84.1) 330(73.7% 149 (84.7) 117 (81.8) 94(86.2) 79 (69.9)** 181(82.7) 134 (69.8)**
>90 198 (20.8) 53(16.6) 49 (22.1) 96 (23.4) 80(15.8) 118(26.3) 27(15.3)  26(18.2) 15(13.8) 34(30.1) 38(17.4) 58(30.2)
Total cholesterol (mg/dL)

< 200 67 ( 7.4) 22( 7.3) 14( 6.6) 31(7.9) 31(65) 36(84) 9(55 13(95 4(39 10(9.2 18( 8.6) 13( 7.0
200 ~ < 240 259 (28.5) 98 (32.5) 50(23.5) 111(28.1) 136(28.4) 123(28.5) 49(29.7)  49(35.8) 24(23.1) 26(23.9) 63(30.0) 48(26.0)

> 240 584 (64.2) 182(60.3) 149 (70.0) 253 (64.1) 312 (65.1) 272(63.1) 107 (64.9) 75 (54.7) 76 (73.1) 73 (67.0) 129 (61.4) 124 (67.0)
Triglyceride (mg.al)

<150 589 (64.7) 196 (64.9) 149 (70.0) 244 (61.8) 349(72.9) 240(55.7)5 118(71.5)  78(56.9)*** 82(78.9) 67 (61.5)* 149 (71.0) 95 (51.4)+**
150 ~ < 200 149 (16.4) 59 (19.5) 29 (13.6) 61(15.4) 69(14.4) 80(18.6) 33(20.0) 26(19.0) 10 (9.6) 19(17.4) 26(12.4) 35(18.9)
>200 172(18.9) 47 (15.6) 35(16.4) 90 (22.8) 61(12.7) 111 (25.8) 14(85) 33(24.1) 12(11.5)  23(21.1) 35(16.7) 55(29.7)
HDL cholesterol (mg/dl)

<40 371(40.8) 122(40.5) 91(42.7) 158 (40.0) 149(31.2) 222(51.5% 57(34.8) 65(47.5) 33(31.7) 58(53.2) 59(28.1) 99 (53.5)k*x*
40 ~ < 60 464 (51.1) 143 (47.5) 111(52.1) 210(53.2) 278 (568.2) 186(43.2) 81 (49.4) 62 (45.3) 65(62.5) 46(42.2) 132 (62.9) 78(42.2)

> 60 74( 8.1) 36 (12.0) 11656 .2 27 ( 6.8) 51(10.7) 23( 5.3) 26(15.9)  10( 7.3) 6(58 5( 46 19(9.7) 8( 4.3)

1) N (%): by x*test among the income groups (©: p < 0.05, . p < 0.01, ™ p < 0.001)
2) N (%): by y*test between normal group and obesity group (% p < 0.05, %: p < 0.01, %% p < 0.001)
3) N (%): by y*test between normal and obesity in each income group (*: p < 0.05, ** p < 0.01, *** p < 0.001)
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Table 4. Nutrient intfakes of subjects

Income group Obesty goup LOYne’j”g A Mid[ﬁ'ejgcz%“e HigﬂeﬂnﬁﬂTe
Total! - -

(n=952) irfggrire ir’:@gﬂi irt'c'%?ﬁg Normal Obesily Normal Obesily Normal Obesty Normdl Obestly

s it g (n = 504) (n = 448) (=176 (=143 (=109 (n=113 (=219 (n=192)
Water (200 mi) 51+ 01 46+ 019 49+ 02 56+ 02" 50+ 01 52+ 01 45+ 020 46+ 02 47+ 02 51+ 02 55+ 02 56+ 02
Ereigyca) 19610 £ 260 17138+ 368 19317 + 50.7° 21774+ 427" 19473 £ 345 19773+ 394 16174+ 463 18343+ 51820203 £ 676 18344+ 708 21838+ 555 21699 £ 60.7
Cabohydicte(g) 3234+ 41 2990+ 5% 3257+ 88 3418+ 64T 3250+ 59 3205+ 55 2002+ 78 3101+ 87 3343+ 122 364+ 127 3481+ 88 3344+ 96
Protein (g) 77+ 14 93+ 21° 698+ 26 828+ 21 708+ 18 728+ 21 538+ 28 662+ 31% 736+ 35 667+ 37 838+ 28 817+ 3
Fat(g) A7+ 10 229+ 13 298+ 1.6 299+ 18T 301+ 11 387+ 17 194+ 16+ 273+ 18% 32+ 21 282+ 22 387+ 24 414+ 26
Fioer (g) 82+ 02 70+ 02 81+ 0P 93+ OFM 83+ 02 81+ 02 69+ 03 71+ 03 83+ 05 79+ 05 95+ 04 90+ 04

Calcium (mg) 5771+ 160 51563+ 263° 5088+ 239" 6642+ 2767 5749+ 232 5796+ 216 6965+ 356 5388+ 398 5048+ 332 5132+ 348 6787+ 374 3470% 409
Phosphorus (mg) 12430 £ 20.3 1083.7 £ 34.1° 12009 £ 36.6° 13952 + 31.8M" 12347 £ 283 12528 £ 292 1019.7 £ 448 11636+ 50.2% 12323 £ 49.8 11664 £ 522 14162 = 423 13702 £ 46.2

Iron (mg) 153+ 04 131£ 07° 139+ 07 179+ 08" 168+ 06 147+ 06 124+ 09 140+ 10 153+ 10 123+ 100* 190+ 10 165+ 1.1
Na (mg) 5538.6 + 127.9 47750 £ 159.0° 5290.2 + 210.8° 6293.3 £ 241.1°"" 5567.4 + 186.6 5504.5 + 171.1 1559.6 + 207.3 50544.2 + 232.1 5480.0 + 2905 5081.8 £ 304.4 64586 £ 322.9 6097.0 + 3526
K(mg) 28670 £ 49.4 2409.6 £ 72.3° 27587 + 97.2° 3297.0 £ 7957 28312+ 685 2909.6+ 71.3 22447 £ 953 26158 £ 106.7* 2840.2 + 134.1 2669.2 £ 1405 33265 £ 1058 3261.8 + 1156
Na/K 20+ 00 21+ 01 21+ 01 20+ 00 21+ 01 20+ 00° 22+ 01 20+ 0.1 21+ 01 20+ 01 20+ 01 19+ 07

Vitamin A (RE) 813.6+ 35.1 6549 £ 509° 7060 £ 47.9° 10009 £ 654" 7828+ 409 8503+ 594 6211+ 690 6973+ 773 7463+ 667 6628+ 698 9572+ 880 10530 % 96.2
Carofene (ng)  4428.1 + 201.9 3680.4 + 302.3° 3813.2 + 275.8° 5369.0 £ 3734 41952 + 221.4 47049 + 3547 34954 + 409.8 3911.7 £ 458.8 40159 + 383.3 3590.8 + 401.6 4963.3 + 503.7 5852.4 + 550.2

Thiamin (Mg) 1.1+ 00 09+ 00° 11+ 00 1.3+ 007 1.1+ 00 12+ 00 08+ 00 10+ 01* 11+ 01 1.1+ 01 13+ 01 13+ 01
Riboflavin (mg) 1.1+ 00 08+ 00° 10+ o0 1.3+ 007 10+ 00 1.1+ 00 07+ 01 09+ O01* 1.0+ 01 1.0+ 01 13+ 01 1.2+ 01
Niacin (mg) 168+ 03 137+ 05 162+ 06° 197+ 06 165+ 05 172+ 05 126+ 07 181+ 08 168+ 08 1565+ 09 198+ 08 197+ 08
Vitamin C (Mg) 935+ 26 741+ 38 948+ 57° 1086+ 419 936+ 34 935+ 40 725+ 52 761+ 58 979+ 79 914+ 82 1094+% 56 1077 62
Alcohol (g) mr+ 11 79+ 1.4 89+ 15 149+ 237 107+ 15 15+ 17 68+ 1.8 92+ 20 122+ 20 52+ 21* 132+ 30 169+ 33

1) By two-way analysis, Mean £ SE: Mean values are significantly different among the income groups by DUNCAN's multiple range fest (©: p < 0.05, ™ p < 0.01, ™ p < 0.001)
Mean =+ SE: There were no significance between normal group and obesity group.
2) Mean = SE: Mean values adjusted by age and sex are significantly different between normal and obesity in each income group by t-test or y2-test
(*:p <0.05, **: p <0.01, *** p < 0.001)
Means without a common letter (a, b, ¢) differ significantly among income groups.
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Table 5. Nutrient intakes per 1000kcal of subjects

Pocmo gou ety g lonerncome . Hgpernoome
Total" - -
(n=952) infgvrire img?:\ee i:cl%r:ﬁ; Nomal Obesity Nomal Obesity Nomal Obesity Normal Obesity
(=319 (n = 222) (n=411) (n = 504) (n=448) (n=17¢) (n=143) (n=109) n=113) (n=219) n=192)
Carbohydrate (@) 169.3 = 1.1 1783+ 1.7°0 1711 £ 21° 1611+ 1.8 1700+ 15 1685+ 1.6 1801+ 222 1760+ 24 1681+ 28 1745+ 29 1623+ 24 1596+ 26
Profein (9) 359+ 04 339+ 07 37+ 08 376+ 05 388+ 05 361+ 05 334+ 09 346+ 11 3B6x 1.1 3B+ 1.1 379+ 07 373+ 08
Fat (Q) 1562+ 03 126 £ 05° 148+ 06 175+ 057 148+ 04 157+ 05 119+ 06 134+ 07 147+ 08 149 08 173+ 06 178+ 07
Fiber (9) 42+ 01 42+ 01 42+ 01 43+ 01 43+ 01 42+ 01 44+ 02 40+ 02 42+ 02 42+ 02 43+ 01 43+ 02
Calcium (mg) 2058+ 7.6 2971+ 135 2643+ 106° 3119+ 128" 2028+ 96 2993+ 120 3062+ 183 2858+ 204 2496+ 146 2804+ 153 3037+ 175 3216+ 192
Phosphorus (mg) 6332 £ 56 6243 £ 1046 6228 + 103 6460+ 82 6322+ 7.9 6843+ 7.8 6271 % 144 6207 £ 161 6090+ 143 6380+ 150 6498+ 112 6414+ 123
Iron (Mg) 7.7 £ 02 76+ 03@ 70+ 03 82+ 03 79+ 03 74+ 02 7.7t 05 74+ 05 74t 04 66+ 04 84+ 04 79+ 04
Na (mg) 2850.7 £ 51.6 2840.7 £ 842 27653 + 98.4 29053 + 850 28856 = 723 28092 £ 732 29103 £ 1140 2753.7 £ 127.6 2751.1 £ 136.7 2780.8 £ 143.3 2935.6 £ 115.9 2869.1 + 126.6
K(mg) 1467.3 £17.8 14035+ 29.3° 14421 £ 381°1532.8 + 27.2°" 14542 + 242 14829 + 262 13957 + 39.7 14133+ 444 14164 £ 525 14702 + 550 15299 £ 37.1 15363 + 405
Vitamin A (RE) 4069 156 3914+ 243> 3689 = 254° 4563+ 27.7°0 3992+ 193 4160+ 254 3844+ 328 3553+ 367 3841 % 351 3522+ 368 4282+ 37.6 489.7+ 410
Carofene (ug)  2229.4 + 92.3 2084.6 = 143.4 1996.9 + 148.2 2473.4 + 164.4 2170.7 £ 1121 2299.2 £ 1520 2153.5 £ 1940 1998.4 £+ 217.2 2088.0 £ 205.0 1896.9 £ 214.8 2269.2 £+ 223.0 2716.7 £ 243.6
Thiomin (Mg) 06+ 00 05+ O00° 06+ o00° 06+ 00 06+ 00 06+ 00 05+ 00 05+ 00 06+ 00 06+ 00 06+ 00 06+ 00
Riboflavin (Mg) 05+ 00 05+ 00 05+ 00° 06 00 05+ 00 05+ 00 05+ 00 05+ 00 05+ 02 05+ 03 06+ 00 06+ 00
Niocin (mg) 84+ 01 78+ 02° 83+ 02° 9.0+ 0.2 83+ 01 85+ 02 76 £ 02 79+ 03 82+ 03 85+ 04 89+ 02 90+ 02
Vitamin C (mg) 482+ 1.3 436+ 21° 500+ 29° 59+ 19 489+ 18 473+ 18 452+ 29 N5+ 32 5802+ 39 498% 41 516+ 25 501+ 28
Alcohol (g) 48+ 04 39+ 06 42+ 08 59+ 08 50+ 06 46+ 06 39+ 08 3709 59+ 10 23+ 1.1* 54+ 1.1 65+ 12

1) By two-way analysis, Mean + SE: Mean values are significantly different among the income groups by DUNCAN's multiple range test (: p < 0.05, : p < 0.01, ™™: p < 0.001)

Means without a common letter (a, b, ¢) differ significantly among income groups.

Mean £ SE:

There were no significance between normal group and obesity group.
2) Mean £ SE: Mean values adjusted by age and sex are significantly different between normal and obesity in each income group by t-test or y*test
(*: p <0.05, **: p<0.01, ***; p < 0.001)
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Table 6. Proportion of nutrients intake of subjects

Income group Obesty group Lower-income Middle-income Higher-income
ot (n=2319) (n =222 n=411)
(n=952) infgri; ir':lei?ri i;'é%hri:a Normal Obesity Nomal Obesity Nomal Obesity Normal Obesity

n =319 n = 222) n=an) (n = 504) (n = 448) (n=176) (n = 143) (n =109 n=113 (n =219 n=192)
Proportion of caloric nutrients infake
Protein 151+ 02 142+ 03 149+ 03 160+ 02 151+ 02 152+ 02 139+ 042 145+ 04 151+ 05 147+ 05 160+ 03 160* 04
Fat 143+ 03 118+ 04° 139+ 06° 166 057 139+ 04 148* 04 112+ 06 126+ 06 141+ 08 137+ 08 164% 06 169=* 07
Carbohydrate 706+ 04 741 % 06 712+ 07° 674+ 06 710+ 05 700+ 06 750+ 08 730+ 09 708+ 10 715+ 1.1 676+ 08 671+ 08
CPF ratio 71:15:14 74:14:12 71:15:14 67:16:17 71:15:14 70:15:15 75:14: 11 73:14:13 71:14:15 72:15:14 68:16: 16 67:16:17
DRI%
Energy 977+ 12 922+ 19 90+ 24° 1032 £ 197" 969+ 16 987+ 1.8 872+ 25 985+ 28 999+ 33 917+ 34 1037+ 26 1026+ 26
Protein 1469 + 2.7 1242 £ 43° 1428 £ 52° 1676 = 439 1450+ 3.6 1493+ 42 1130+ 57 1382+ 64*1504 £ 7.1 1345+ 7.4 1697 £ 57 1652+ 62
Calcium 800+ 23 695+ 34 707+ 34° 935+ 397 798+ 33 801+ 30 668 £ 5.1 729+ 54 702+ 46 713+ 48 956+ 53 910* 58
Phosphorus 1776 £ 29 1548 + 49° 1716+ 52° 1993 £ 457 1764 + 40 1790+ 42 1457 + 64 1662+ 7.2%* 1760+ 71 1666+ 75 2023+ 60 1957 = 6.6
Iron 1570+ 44 1374+ 72° 1428+ 7.3° 1806 £ 757" 1617+ 65 1514+ 58 1297+ 98 1470%11.0 1572 £ 100 1269 £ 10.5* 191.6 £ 102 1675 £ 11.1
Sodium 4435 £ 100 3964 + 13.2° 4257 £ 16.9° 4915 £ 18,67 446.8 £ 145 439.7 £ 135 3782+ 17.3 4192 £ 194 4417 + 234 4081 £ 246 5041 + 250 4764 £ 27.3
Potassium 610+ 1.1 513+ 15 587+ 21° 701 £ 1.7 602+ 15 619+ 15 478+ 20 557+ 23* 604+ 29 568+ 30 708+ 23 694+ 25
Vitamin A 1209+ 52 1012 £ 82° 1049 £ 7.1° 1455 + 949 1161 + 60 1265+ 89 956 £ 11.1 1081 £ 124 1106+ 99 986+ 103 139.7 £ 126 1525 + 13.8
Thiamin 958 £ 20 783+ 26° 944+ 37° 1108 £ 357 932+ 24 90+ 32 708+ 35 876+ 39% 955+ 51 931+ 53 1110+ 47 1106+ 51
Riboflavin 741+ 17 616+ 31° 714+ 30° 857+ 259 715+ 21 772 £ 28 549 + 42 700+ 47% 728+ 41 698+ 43 860+ 34 854+ 37
Niacin 1082+ 22 903+ 34° 1039+ 39° 1251 £ 347" 1060+ 29 1108+ 34 829+ 45 996=* 51* 1076+ 53 998+ 56 12565+ 48 1248+ 53
Vitamin C 935+ 26 741+ 38 948+ 57° 1086 41 936+ 34 935+ 40 725+ 52 761 % 58 979+ 79 914+ 82 1094+ 56 1077+ 62
Level of nutrients intoke
Liﬁngnﬁ:?;ed, 103 (12.3) 52(18.1) 28 (14.5) 23( 6.5) 54(11.9) 49 (12.8) 28(17.5) 24(18.8) 13(12.9) 15(16.3) 13( 6.7) 10( 6.2)
O;ig?;;ig 27( 3.2 6(2.1) 6(3.1) 15( 4.2 13( 2.9) 14( 5.7) 2( 1.3 4(3.1) 4( 4.0 2( 22 7(36) 8( 4.9
Normal 706 (84.5) 230(79.9) 159 (82.4) 317(89.3) 387(85.3) 319(83.5) 130(81.3) 100(78.1) 84(83.2) 75(81.5) 173(89.9) 144 (88.9)

Edobo = o5 - T

1) By two-way analysis, Mean % SE: Mean values are significantly different among the income groups by DUNCAN's multiple range test (: p < 0.05, ™: p < 0.01, ™™ p < 0.001)
Mean £ SE: There were no significance between normal group and obesity group.
2) Mean *+ SE: Mean values adjusted by age and sex are significantly different between normal and obesity in each income group by t-test or x*-test
(*: p < 0.05 **:; p<0.01, =+ p<0.001)
3) N (%):  p<0.05 ™ p<0.01, "™ p<0.001, by y*test
4) The subjects consuming below 75% EER (estimated energy requirement) and below EAR (estimated average requirement) in Ca, Fe, Vit A, riboflavin.
5) The subjects consuming over 125% EER and beyond optimal proportion of fat to energy.
Means without a common letter (a, b, ¢) differ significantly among income groups.



Table 7. Food consumpfion frequency of subjects

Lower-income

Middle-income

Higher-income

o Income group Obesity group (n = 319) (n = 222) (n=411)
o1a n n
(n = 952) lnf;ﬁ; ir’\]’g‘iﬂz I:g;:; Nomal  Obesty ~ Nomnal ~ Obesty ~ Nomnal  Obesty  Nomnal  Obesity
B me2y memy N=504 N=48 (=178 (=14 =109 "=113 M=219 n=192
Bariey 5200 13X01PT15L01° 16£01% 14L01° 16L01°° 11201 162019214201 16201 16X01 1601
Ramyeon 01+00 01+00° 01+00°01+00% 01£00 0100 01+00 01+00 01+00 01+00 01+00 0100
Ceredis 48 +01 46+01° 48 +01° 50+ 019" 47 +01 49+01 43+01 49+ 01* 47+02 49+02 50+01 50+0.1
Soybean curd 03+00 02+00° 0300 04+00703+00 03%f00 02+00 02+00 03+00 03+00 04=%00 0400
Legumes 10+£00 09+01° 1.0+01% 1,0 +£01° 1.0+01 10+01 08+01 10+01 10+01 1.0+01 11+01 1.1+0]1
Soymik 01+00 01+00° 01+00° 01+00° 01+£00 01+00 01+00 01+00 01£00 01+00 01+00 0100
Potato 02+00 01+00° 01+00° 02+00°M01+00° 02+00% 01 +00 02+00%* 01+00 01+00 02+00 0200
Sweet potato 01+00 01+00° 01+00° 01+00° 01+00 01+00 01+00 01+00%* 01+00 01+00* 01+00 0.1+00
Legumes - Potatoes 17201 14£01° 1.6+01° 19+£01°16+01 17201 13+01 1.6+01* 16+01 1.5+02 19+01 19+0]1
Pork 0100 0100 0100 02f00° 0100 01L00° 01+00 0100 01L00 01L00 02=%00 0200
Meats & Eggs 05+00 04+00° 05+00° 07+00M05+00 06+00 04+00 05+00 05+00 04+01 07+01 07+00
Small fish fermented with saft 0.1 £ 0.0 0.1 £ 0.0° 0.2 £ 0.0° 0.2 £ 0.0°7 0.1 £ 00 01 £00 0100 01 £00 0200 0200 02%00 02 %00
Fishes - shellfishes 11+£00 09+01° 1.0+01° 1.5+01° 1.0+01 12+01 08+01 10+01 1.1+01 09+01 14+01 15+0]1
Korean cabbage 25100 256+01 25+01 25+01 25+f00 24:f00 25+01 2501 25%01 25£01 25L01 24%01*
Radish leaves 02+00 03+00 02+00 03+00 02+00 03+00 02+00 03+00 03+00 01+00* 02+00 03+ 00¢
Mushroom 02+00 01+00° 02+00° 03+00°M02+00 02+00 01+00 01+00 02+00 02+00 02+00 03+0.1
Vegetables 57+01 52+02° 54+02° 62+01M57+01 57+01 50+02 54+02 57+02 51+02 62+02 62+ 02
Sea mustard 0200 02+00° 01 £00° 02f00702+00 0200 01X00 02+t00 02X00 01L00 02=%00 0200
Seaweeds 08+00 06+00° 07+01° 1.0+00°M07+00 08+00 06+01 07+01 07+00 07+01 09+01 1001
Cirus fruit 02+00 02+00° 02+00° 03+00°M02+00° 02+00° 01+00 01+00* 02+00 02+00 03+00 03+00
Persimmon 01+00 01+00 01+00 01+00 01+00 01+00 02+00 01+00 0100 02+00* 01+00 0200
Pear 0100 01+00° 01+00° 01 +00" 01+00° 01+00% 01+00 01+00 01£00 01+00 01£00 0.1 % 0.0*
Melon, yellow 01+00 01+00° 01+00° 01+00" 01+00° 01+00° 01+00 01+00 01+00 01+00 01+00 0100
Shawbery 01+00 01+00° 01+00° 01+00M01+00° 01+00%01+00 01+00 01+00 01+00 01+00 02+ 0.0
Peach 01400 01+00° 01+00° 01+00" 010+00°01+00% 01+00 01+00 01+00 01+00 01+00 0100
Fruit 14£00 11£01° 12£01° 1.7£01°12+01° 1.5+01% 10+01 12+01 10+01 1.3+01 15+01 19+ 0.1*
Vegetables+Seaweeds+Frufs 7.8 £ 0.1 68 £ 0. 73 £ 03 88027 76 £02 80L02 6503 /3+03 75+03 /1*04 86%03 91 %03
Mik - Dairy proaucts 07+00 05t00° 06L01° 08L01°706+00 07%00 05%01 05+£01 06+01 07£01 09 %01 0801
Greentea 04+00 03+00° 05+01° 06+00°M04+00° 05+00% 02+00 03+00* 04+01 05+01 05%01 07+ 0.1%
Beverages 16+00 11£01° 1.7£01° 204019 15+ 01° 1.7 +01% 10+01 12+01 1.7+01 1.8+02 19+01 21+0]1
Sou 02+00 02+00 02%00 03f00 03+00° 02%00® 02+00 02+00 0300 01£00° 03%01 0200
Makkoli 01+00 01+00 01+00 01+00 01+00 00+£00 01+00 00£00 01+00 00+00 01+00 01+00
Alcohol beverage 03+00 03+00° 03+00° 04+00° 04+00° 03+00° 03+01 03+01 04+01 02+01 05%01 0401

1) By two-way analysis, Mean £ SE: Mean values are significantly different among the income groups by DUNCAN's

2) Mean =

6-11 times/year =

*** p < 0.001)

Means without a common letter (a, b, ¢) differ significantly among income groups.

muitiple range test (: p < 0.05, ™ p < 0.01, ™ p < 0.007)
Mean % SE: Mean values are significantly different between normal group and obesity group (% p < 0.05, ¥: p < 0.01, %% p < 0.001)

SE: Mean values adjusted by age and sex are significantly different between normal and obesity in each income group by f-test or Xz-’res’r

(*: p <0.05 ** p<0.01,
Score; 3 times/day = 3.0, 2 times/day = 2.0, 1 time/day = 1.0, 4-6 times/week = 0.71,
0.02, seldom =0

2-3 times/week = 0.36, 1 time/week = 0.14, 2-3 times/month = 0.09, 1 time/month = 0.04,

Elefz -

€LY -
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30.4%, ©|1¢t7] 1E_t HlEo] 26.3%, 5 &% 200mg/

dL o]3e] I AA T2 vEo] 25.8%= AW P %

7h 9 Sk Adeleta & 4 Qo
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aSEel vk el nlas ¢ At

of|x FAO% Rkl %‘4 FTEZU2EHEATF =
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