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ABSTRACT

The purpose of this study was to compare the food behavior and nutrient intakes, and the analysis of constituent
parts of blood related to iron nutrition conditions and to investigate the correlation between iron nutrition conditions
and obesity. Each subject was assigned to one of such as normal(n=55) and obese groups(n=60) according to their
obesity index. Their nutritional status, serum iron status were evaluated based in 24-hr dietary recalls, questionnaire
and blood analysis. The mean age of the normal group(10.76 years) and that of the obese group(10.95 years) made
little difference. The height(p<0.05), weight(p<0.001), and obesity index(p<0.001) in the obese group were higher
than those of the normal group in every respect. The 63.55% of the subject of this study gave an answer 'They
eat breakfast daily', and the frequency of eating breakfast made little difference. The average intakes of energy were
1669.44 kcal(84.19% of EER) in the obese group and 1673.59 kcal(86.72% of EER) in the normal group
respectively, which made little difference between two groups. The intake of nutrients such as calcium and folate
was as insufficient as below 75% of RI. The heme iron intake of the obese group was low that of the normal
group(p<0.05). Among the major 20 iron resources the iron intake through animal food intake were 1.43
mg(12.00%) in the obese group and 1.93 mg(17.72%) in the normal group respectively. The rating of iron condition
in the blood showed that the number of red blood cell(p<0.01), the hemoglobin(p<0.001), and hematocrit(p<0.01)
of the obese group were lower than those of the normal group. These results suggest that there should be the right
choice of food according to its bioavailability and nutritive guidance to appropriate food behavior, in addition to
increasing iron intake to improve iron nutrition conditions of obese male elementary schoo! students.
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Table 1. Anthropometric measurements of subjects

Obese(n=60) Normal(n=55) Signiﬁcancez)

Age(yr) 10.95£0.67"  10.76+0.61 N.§¥

Height(cm) 148.15£6.85  145.47+6.85  p<0.05
Weight(ke) 56.60+£9.13 3854629  p<0.001
Obese Index(%)  37.931222  -0.79£10.94  p<0.001

" MeanStandard Deviation

) Significance as determined by Student's t-test according to
obesity index

* Not significant
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Table 2, Dietary behaviors of subjects

59

Obese Nomal Total Significance
(n=60) (n=55) (n=115)
Numbers Every day 29(52.73) 39(75.00) 68(63.55) ©=8.152
of breakfast 5~6 time 7(12.73) 7(13.46) 14(13.08) (df=2)
per week < 4 time 19(34.55) 6(11.54) 25(23.36) p<0.05
Numbers Every day 44(80.00) 42(80.77) 86(80.37) ¥=0.539
of lunch 5~6 time 6(10.91) 7(13 .46) 6(10.91) (df=2)
per week < 4 time 5( 9.09) 3( 5.77) 5( 9.09) N.sY
Numbers Every day 42(76.36) 43(82.69) 85(79.44) C=0671
of dinner 5~6 time 4 7.27) 3( 577 7( 6.54) (df=2)
per week < 4 time 9(16.36) 6(11.54) 15(14.02) NS
butaion <10 min 10(18.18) 11(21.15) 21(19.68) =0206
of meal fime 10~20 min 35(63.64) 31(59.62) 66(61.68) (df=2)
20~30 min 10(18.18) 10(19.23) 20(18.69) NS
>2~3 / week 3( 5.66) 5( 9.80) 8( 7.69)
1/ week 11(20.75) 12(23.53) 23(22.12) .
Frequencies 1/ two week 8(15.09) 11(21.57) 19(18.27) X(z;‘;?
of dining out 1 / month 25(47.17) 19(37.25) 44(42.31) NS
1 / two month 3( 5.66) 1( 1.96) 4( 3.85)
None 3( 5.86) 3( 5.88) 5( 5.76)
Korean food 43(78.18) 27(54.00) 70(66.67)
Kinds of Chinese food 0( 0.00) 6(12.00) 6( 5.71) ¥=12376
dining out Fastfood 2( 3.64) 5(10.00) 7( 6.67) (df=4)
Western food 5( 9.09) 9(18.00) 14(13.33) p<0.05
Japanese food 5( 9.09) 3( 6.00) 8( 7.62)
None 7(13.46) 3( 6.00) 10( 9.80)
Frequencis 1/ day 25(48.08) 21(42.00) 46(45.10) X¥=5317
of snack 2 / day 14(26.92) 16(32.00) 30(29.41) (df=4)
3/ day 3( 5.77) 8(16.00) 11(10.78) N.S
=4 / day 3( 5.77) 2( 4.00) 5( 4.90)
Beverage 1( 2.00) 4( 7.69) 5( 4.90)
Milk, Milk product, Ice cream 26(52.00) 22(42.31) 48(47.06)
Kinds Fruits 13(26.00) 11(21.15) 24(23.53) X2=5;996
of snack Wheat meals 3( 6.00) 9(17.31) 12(11.76) (de._SS)
Fastfood 1( 2.00) 2( 3.85) 3( 2.94)
Bakery, Confectionery 6(12.00) 4( 7.69) 10( 9.80)
D Not significant
By, HIEFT E& 19 A ML vTE 11.09 mg(92.45% of RI), 3

o FEF HAYNES HAOL, 24, 2F 4 4
ehel By, 4%, Wehl C §9 Gophol H3H BA
% olsh £202 Uehdth 1 F AT

AFZ 11.16 mg(92.96% of RS2 Urehget.
3 AH AHFHL v 0.53 mg, AT 0.74
mgo 2 wigkFo] foHoR WA ushgod
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Table 3. The daily nutrient intakes of subjects

o

Obese(n=60)

Normal(n=55)

. . 2
Significance

Amount % of Korean DRIs" Amount % of Korean DRIs
Energy(kcal) 1669.44+434.33" 84.19+22.40 1673.59+418.38 86.72+23.26 N.§Y
Protein(g) 61.88+22 81 165.66+61.62 60.23+16.58 168.05+50.17 N.S
Animal protein 30.45£18.47 30.21£13.28 N.S
Plant protein 31.42411.99 30.02+9.12 N.S
Fat(g) 43.70£20.20 44.91£18.24 N.S
Animal fat 21.09+15.42 21.06+13.97 N.S
Plant fat 22.61£13.57 23.85+11.84 N.S
Carbohydrate(g) 257.99+60.97 257.65+62.94 N.S
Crude fiber(g) 5.59+2.56 5.35£4.96 N.S
Ash(g) 16.49+5.23 16.24+4.96 N.S
Vitamin A(R.E) 568.11+677.25 99.53+123.12 508.72+402.95 90.78+73.06 N.S
Retinol(us) 134.71+£122.88 138.04+134.34 N.S
Carotene(ug) 2425.40+4060.09 1841.83£1563.96 N.S
Vitamin B(mg) 1.11£0.37 116.45+£38.75 1.02+£0.30 110.74+34.54 N.S
Vitamin Ba(mg) 1.03+0.37 88.48+32.27 1.01£0.41 89.41+37.81 N.S
Niacin(mg) 13.67+7.06 109.57457.49 13.27+5.02 109.03+42.87 N.S
Vitamin Bg(mg) 1.64+0.57 142.21£52.65 1.63+0.58 144.90+52.28 N.§S
Folate(ug) 167.73+81.06 54.42+27.03 166.83+74.98 54.76+24.74 N.§
Vitamin C(mg) 57.24+30.39 77.19£41.14 66.02+50.92 91.75£72.60 NS
Vitamin E(mg a-TE) 12.15¢5.91 132.23464.13 13.75+6.51 151.51£72.52 N.S
Calcium(mg) 560.01£210.03 67.17£25.25 575.27+278.81 70.66+34.86 N.S
Animal calcium 322.96+177.40 347.734£251.09 N.S
Plant calcium 237.05+£120.32 227.54+106.09 N.S
Phosphorus(mg) 1002.63+323.11 100.26+32.31 966.49+297.02 96.64+29.70 N.S
Sodium(mg) 3630.93£1291.49 242.06+£86.09 3530.54+1159.51 235.36+77.30 N.S
Potassium(mg) 2022.95+626.63 87.95+27.44 2087.52+880.47 90.76+38.28 N.S
Iron(mg) 11.0945.21 92.45443 42 11.16+4.87 92.96+40.58 NS
Animal iron 2.15x1.61 2.34£1.67 N.S
Plant iron 8.94+5.04 8.82+4.66 N.S
Heme iron(mg) 0.530.38 0.74£0.63 p<0.05
Nonheme iron(mg) 10.56+5.31 10.4244.93 N.S
Zinc(mg) 7.91£2 .41 110.33£34.10 7.56£2.10 106.85+30.53 N.S

" Mean=Standard Deviation
? Significance as determined by Student's t-test according to obesity index

? Not significant

* Estimated Energy Requirements(EER) use : energy

Recommended Intake(RI) use : protein, vitamin A, vitamin B,, vitamin B,, niacin, vitamin Bs, folate, vitamin C, calcium, phosphorus, iron, zinc

Adequate Intake(Al) use : vitamin E, sodium, potassium
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Table 4. Major food sources of iron calculated from three—day food intake records of subjects

Obese (n=60)

Normal (n=55)

Food Source Iron intake % of total Food Source Iron intake % of total
(mg/day) intake (mg/day) intake
1 Paddy rice 3.78 34.08( 34.08)| Paddy rice 237 21.24( 21.24)"
2 Soybean Curd 1.03 9.29( 43.37)| Kimchi(Korean Chinese Cabbage) 0.55 4.93( 26.17)
3 Kimchi(Korean Chinese Cabbage) 0.61 5.50( 48.87)| Soybean Curd 0.53 4.75( 30.92)
4 Pork 0.29 2.61( 51.48)| Chocopie 0.45 4.03( 34.95)
5 Egg 0.27 2.43( 53.92)| Radish 0.41 3.67( 38.62)
6 Beef 0.25 2.25( 56.17)| Egg 0.39 3.49( 42.12)
7 Red pepper 0.23 2.07( 58.25)| Pork 0.31 2.78( 44.90)
8 Anchovy 0.19 1.71( 59.96)] Anchovy 0.29 2.60( 47.49)
9 Cow's Milk 0.19 1.71( 61.67)| Beef 0.27 2.42( 49.91)
10 Pizza 0.17 1.53( 63.21)| Chicken 0.26 2.33( 52.24)
11 Soy sauce 0.17 1.53( 64.74)| Tomato 0.26 2.33( 54.57)
12 Radish 0.17 1.53( 66.27)| Cow's Milk 0.23 2.06( 56.63)
13 Isotonic Drink 0.15 1.35( 67.62)| Tuna 0.18 1.61( 58.25)
14 Welsh onion 0.12 1.08( 68.71){ Cereals 0.18 1.61( 59.86)
15 Mackerel 0.12 1.08( 69.79)| Glutinous millet 0.16 1.43( 61.29)
16 Tuna 0.12 1.08( 70.87)| Red pepper 0.16 1.43( 62.73)
17 Potato 0.10 0.90( 71.77)| Soybean 0.15 1.34( 64.07)
18 Small red beans 0.10 0.90( 72.67)| Potato 0.15 1.34( 65.42)
19 Ra Myeon 0.10 0.90( 73.58)] Cracker 0.13 1.16( 66.58)
20 Glutinous millet 0.09 0.81( 74.39)| Starches 0.11 0.99( 67.57)
Other 2.84 25.61(100.00)| Other 3.62 32.44(100.00) -
Total 11.09 100 Total 11.16 100
" Accumulation of % of total intake
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Table 5. Major dish sources of iron calculated from three—day food intake records of subjects

Obese (n=60)

Normal (n=55)

Food Source Iron intake % of total Food Source Iron intake % of total
(mg/day) intake (mg/day) intake
1 Cooked Brown Rice 1.80 16.23( 16.23) | Cooked Rice 1.04 932( 9.32)"
2 Cooked Rice 1.15 10.37( 26.60) | Chinese Cabbage Soybean Paste Soup  0.60 5.38( 14.70)
3 Soy Sauce Glazed Soybean Curd 0.77 6.94( 33.54) | Cooked Rice with Black Been Sauce  0.50 4.48( 19.18)
4 Kimchi 0.49 4.42( 37.96) | Chocopie 0.45 4.03( 23.21)
5 Cooked Rice with Five Grains 0.47 4.24( 42.20) | Mapa Soybean Curd 0.42 3.76( 26.97)
6  Cooked Rice with Black Been Sauce 0.42 3.79( 45.99) | Cooked Rice whit chestnut 0.41 3.67( 30.65)
7 Beef Bone Stew 0.34 3.07( 49.05) { Kimchi 0.41 3.67( 34.32)
8 Cow's Milk 0.18 1.62( 50.68) [ Cooked Rice with millet 0.40 3.58( 37.90)
9  Tuna and Kimchi Pot Stew 0.16 1.44( 52.12) | Tuna and Kimchi Pot Stew 0.29 2.60( 40.50)
10  Pizza 0.16 1.44( 53.56) | Soy Sauce chicken 0.25 2.24( 42.74)
11 Cooked Rice whit chestnut 0.15 1.35( 54.91) | Cooked Rice with Five Grains 0.24 2.15( 44.89)
12 Isotonic Drink 0.15 1.35( 56.27) | Tomato 0.21 1.88( 46.78)
13 Spicy Squid Salad 0.14 1.26( 57.53) | Cow’s Milk 0.21 1.88( 48.66)
14 Chinese Cabbage Soybean Paste Soup 0.13 1.17( 58.70) | Cooked Rice with Soybeans 0.19 1.70( 50.36)
15 Pan-Fried Egg 0.13 1.17( 59.87) | Cooked Brown Rice 0.16 1.43( 51.79)
16 Stir Fried Dried-Anchovies 0.13 1.17( 61.05) | Stir Fried Dried-Anchovies 0.15 1.34( 53.14)
17 Soybean Curd Soybean Paste Stew 0.13 1.17( 62.22) | Cereal 0.14 1.25( 54.39)
18 Pork and Kimchi Pot Stew 0.13 1.17( 63.39) | Pan-Fried Egg 0.13 1.16( 55.56)
19 Cooked Rice with Soybeans 0.13 1.17( 64.56) | Pan-Fried Fish and Vegetables 0.12 1.08( 56.63)
20 Mapa Soybean Curd 0.11 0.99( 65.55) Stir Fried Pork 0.11 0.99( 57.62)
Other 3.82  34.45(100.00) | Other 4.73 42.38(100.00)
Total 11.09 100 Total 11.16 100

" Accumulation of % of total intake
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Table 8. General blood parameters of subjects

Obese (n=60) Normal (n=55) Normal range Significance”
RBCY(10%mm’) 4.75:0.25" 4.88+0.22 42~54 p<0.01
HbY(g/d1) 12.70+0.46 13.150.76 >12.0 p<0.001
Het"(%) 40.34%1.90 41.41£2.00 >37 p<0.01
‘ MCVO(L) 84.57+8.33 84.64+2.66 80~100 N.§Y
MCHC"(g/dY) 31.43£1.37 31.4241.01 32~36 N.S

) MeantStandard Deviation

2 Significance as determined by Student’s t-test according to obesity index

¥ Red blood cell

9 Hemoglobin

% Hematocrit

© Mean Corpuscular Volume

? Mean Corpuscular Hemoglobin Concentration
¥ Not significant
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Table 7. Correlation coefticients among serum parameters
and anthropometric measurements of subjects (n=115)

RBC? Hb? Het”  MCV”? McCHC?

Age -0.1166  -0.0808  0.0192 -0.0834 0.0001
Height 0.0024 00065 0.0295 -0.1197 -0.0192
Weight -0.2068*" -0.2407* -0.1547 -0.0722 -0.0447
Obese Index -0.2758** -0.3158*** -0.2300 0.0013 -0.0315

" Pearson's correlation coefficient
¥ op<0.05  ** o p<0.01  *** : p<0.001
P Red blood cell
Y Hemoglobin
* Hematocrit
* Mean Corpuscular Volume
% Mean Corpuscular Hemoglobin Concentration
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Table 8, Correlation coefficients among serum parameters
and evaluation of nutrients intakes of subjects (n=115)

RBC?  HBY Het”  McvV® McHC?
Energy 00742 01759 0.1995*" 0.0897 -0.0409
Protein 0.0289 01153  0.1478  0.0095 -0.0506
Animal protein 0.1198 00762  0.1834 -0.1011 -0.0756
Plant protein -0.1266  0.0996 -0.0014  0.1700 0.0197
Carbohydrate ~ 0.0649  0.1426  0.1370  0.1473 -0.0377
Crude fiber 02250 01612  0.1468  0.0438 0.0633
Vitamin A -0.6666 -0.0947  -0.0498  0.0547 0.0102
Vitamin B 01010 00799  02024*  0.0148 -0.0412
Vitamin B, 01305  0.0960  0.2549** -0.0975 -0.1504
Vitamin Bg 01316 0.2094*  0.2129%* 00504 0.0112
Vitamin C 0.1971* 0.2080*  0.2589** 0.0810 -0.0647
Vitamin E 01102 02546** 02229* 01702 -0.0291

Calcium 0.1840  0.1380  0.2670** 0.0707 -0.0723
Phosphorus 0.1540  0.1555  0.2169* -0.0253 -0.0359
[ron -0.0092  0.0556  0.0101 0.0799  0.0836

Animal iron  0.1227  0.1044  0.1982* -0.0216 -0.0098
Plant iron 0.0512  0.0223  -0.0569 0.0903  0.0901
Heme iron  -0.0940  0.1048  0.0331 0.1163 -0.0974
Nonheme iron 0.0038  0.0374  -0.0064 0.0569  0.0948
Zinc 0.0009 01220  0.0944  0.1097 0.0626

n

Pearson's correlation coefficient
* 1 p<0.05  ** : p<0.01

D Red blood cell

2 Hemoglobin

Hematocrit

Mean Corpuscular Volume

Mean Corpuscular Hemoglobin Concentration
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