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A Study on Body Image Recognition, Food Habits, Food Behaviors and Nutrient
Intake according to the Obesity Index of Elementary Children in Changwon

Kyung Hea Lee,” Kwon-Jeung Hwang, Eun-Sil Her
Department of Food and Nutrition, Changwon National University, Changwon, Kyungnam, Korea

ABSTRACT

This study was carried out to investigate the difference of the body image recognition, food habits, food behaviors and nutrient
intake according to the obesity index(underweight-, normal-, obese group) in children(aged 10.8 ys, 47 boys, 33 girls). Subjects were
cvaluated based an anthropometric measurement and questonnaries including food record diary in Changwon. The results are
summarized as follows. The weight, BMI, body fat, waist circumference, hip circumference and birth weight except height showed a
significant difference between the three groups(p < 0.001). The waist and hip circumference showed the possibility of being a
predictor of obesity in children. The children's obesity was rclated to mother's weight(p < 0.01), but not to father's. Ninety percent of
the obese group, 47.8% of the normal group, and 37.8% of the underweight group preferred a thinner figure than their current status.
The underweight group did more excrcise regularly than the other groups. The underweight and obese groups had more wrregular
meal times and faster cating habits compared to the normal group. Most of subjects(89.9%) had an overcating, habit, and the ratio of
the overearing habit increased with obesity. Fifty five percent of the subjects had the habit of skipping meals, mainly breakfast. 46.8% of
the subjects ate snacks more than twice per a day, the underweight and obese groups had snacks more often than the normal group.
The preferred snack was ‘cookies and ‘fruits & juices . 53.8% of the subjects had a prejudice for special food(especially ‘pulses (37.9%)
and 'vegetables (31.0%)). The assessment scores of food behaviors was relatively low in most of the subjects. Most nutrient intakes,
except vitamin B,, C and phosphate, were lower than those of Korean RDA. The nutrient intake of the normal group was higher than
the underweight and obese groups. The results of this study showed some nutritional problems, which indicares the need for nutritional
management for the children. To educate children, who are able to change their food habits and lifestyle, each means to help healthy
growth and to help them become healthy adults. (Korean J Community Nutrition 6(4) : 577~591, 2001)

KEY WORDS : body image recognition - food habits - food behaviors - nutrient intake - obesity index.
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Table 1. The general characteristics by obesity index N(%)
Obsity index
Variables Iterns Underweight Normal Obese Total X
(N = 37) (N = 23) (N = 20 (N = 80)
Male 23(62.2) 11(47.8) 13(65.0) 47(58.8)
Gender Female 14(37.8) 12(52.2) 7(35.0 33(41.2) 1633
4 5(13.6) 11(47.8) 9(45.0) 25(31.3)
Grade 5 18(48.6) 7(30.5) 9(45.0) 3442.4) 9.006
6 14(37.8) 5(21.7) 2(10.0) 21(26.3)
, Unemployed 19(51.4) 11(47.8) 12(60.0) 42(52.5)
Mother's employment Employed 18(48.6) 12(52.2) 8(40.0) 38(47.5) 0672
< Middle school 5(13.5) 0( 0.0) 2(10.0) 7( 8.8)
Mother's education level  High school 27(73.0) 15(65.2) 17(85.0) 59(73.8) 9.628*
= College 5(13.5) 8(34.8) 1( 5.0 14(17.4)
= Middle school 2( 5.6) 0 0.0) 0 0.0) 2( 2.6)
Father's education level High school 20(55.6) 8(34.8) 15(78.9) 43(55.1) 10.999*
= College 14(38.8) 15(65.2) 4(21.1) 33(42.3)
Alone 3(8.1) 0( 0.0) 5(25.0) 8(10.0)
Parents 13(35.1) 6(26.1) 6(30.0) 25(31.3)
Father or mother 3(8.1) 417.4) 2(10.0) 9(11.2)
Eating accompaniment Sibling 6(16.2) 417 4) 3(15.00 13016.3) 11.574
Grandparents 1(2.7) 1( 4.3) 0( 0.0) 2( 2.5)
All family 7(18.9) 3(13.0) 2(10.0) 12(15.0)
Others 4(10.9) 5(21.8) 2(10.0 11(13.7)

*:p < 005
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Table 2. Anthropometric characteristics by obesity index

Qbesity index

Variables Underweight(N = 37) Normal(N = 23) Obese(N = 20) F value

Height(cm) 1472 £ 10.7" 1422 + 65 1457 + 99 1.977

Weight(kg) 33.6 £ 6.6 379 + 7.3 526 + 11.0° 35.983%

Obesity index(%) 798 + 5.8 1004 + 9.2° 1296 + 7.7° 296.065++*

Body mass index(BMI) 154 + 1.8° 186 + 2.2° 245 + 2.1° 170.062%

Body fat(%) 18.4 + 4.2° 239 + 49° 348 + 4.9° 82.198%

Rohrer index 1046 + 7.6° 1304 + 12.5° 168.2 + 11.7° 250.517%**

Waist circumference(cm) 574 + 4.9 61.5 + 14.0° 794 + 8.8 37.584%#+

Hip circumference(cm) 750 £ 6.3° 804 + 6.7° 92.1 + 7.1° 42,820%**

WHR(Waist/Hip Ratio) 0.77 £ 0.03° 076 £ 0.16* 0.86 = 0.05° 8.631%+*

Birth weight(kg) 3.2 + 0.5° 33 £ 04 35 + 06 3.790%

1) Mean £+ 5D

* 1 p < 0.05, *x+ : p < 0.001

2) Means with different letters are significantly different at o = 0.05 by Duncan's multiple range test
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Table 3. Correlation coeffcients among anthropometric values
Rohrer index Obesily index BMI Body fat Weight Height Waist Hip WHR
Obesity index 0.996%**
BMI 0.954*** 0.959%**
Body fat 0.858%%* 0.850%+* 0.824%#+
Weight 0.699*** 0.718%*+ 0.880%** 0.604***
Height -.127 -.096 0.170 -.094 0.6017***
Waist 0.737%** 0.743%** 0.896%*+ 0.663%** 0.855%** 0.390%*+
Hip 0.743%+* 0.762%+* 0.844*** 0.687=** 0.962+** 0.530%** 0.852%**
WHR 0.447 %%+ 0.444%%+ 0.47 7%+ 0.388%** 0.486*** 0.128 0.817%*=* 0.397%**
Birth weight 0.257* 0.274% 0.397%%* 0.235 0.527%%* 0.458**+ 0.408%+* 0.517%** 0.152
# 0 p < 0.05, #x2 : p < 0.001
Table 4. Relationship between children’s obesity and parents’ obesity
. Obesity index ,
Variables UnderweightN = 37)  Nommal(N = 23) Obese(N = 20) % OF F value
Height(crn) 169.6 + 13.3" 170.3 & 4.1 164.9 + 16.0 1.238
Father Weight((kg) 672+ 7.8 66.9 + 6.9 669+ 9.7 0.011
Height(crm) 1613+ 4.1 159.5 + 3.7 161.1+ 4.6 1.536
Mother Weight(kg) 558+ 8.0% 544 + 6.6° 619+ 8.3 5.918%
Underweight 0( 0.0" 0( 0.0) 0( 0.0)
Father's obesity index Normal 33(89.2) 19(82.6) 17(85.0) 0.553
Obese 4(10.8) 4(17.4) 3(15.0)
Underweight 5(13.5) 417 .4) 1( 5.0)
Mother's obesity index Normal 28(75.7) 19(82.6) 11(55.0) 14.708**
Obese 4(10.8) 0{ 0.0) 8(40.0)
1) Mean + 5D 2) Means with different letters are significantly different at o = 0.05 by Duncan’s multiple range test
3) N(%) . p < 0.01
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Table 5. The perception level of the body image and concern about weight control by obesity index N(%)
. Obesity index s
Variables ttems Underweight Normal Obese Total x
Very underweight 8(21.6) 0( 0.0) ( 0.0) 8( 10.0)
Underweight 13(35.1) 1(4.4) 0( 0.0 14( 17.5)
Perception level  Normal 15(40.6) 9(39.1) 0( 0.0) 24( 30.0)
about the body  Overweight 1( 2.7) 9(39.1) 4(20.0) 14( 17.5) 75.628%+
image Obese 0( 0.0 2(8.7) 12(60.0) 14( 17.5)
Highly obese 0( 0.0) 2( 8.7) 4(20.0) 6( 7.5)
o 37462 230288 20050) ¢ 80(100.0)
Unconcerned 23(62.2) 12(52.2) 2(10.0) 37( 46.2)
Concerned in the past 0( 0.0) 2 8.7) 2(10.0) A 5.0
Concem about = red now 8(21.6) 4(17.4) 9(45.0) 21( 26.3) 17.073%
weight control
Will be concerned in_the fure  __6(16.2) SQL7) ] 7850 . 180225
Total 37(46.2) 23(28.8) 20(25.0) 80(100.0)
Fasting 0( 0.0) 0( 0.0 1( 5.0 1 1.3)
Avoid sweet food or fatty 1( 2.9) 5(21.7) 3(15.0) 9 11.5)
Exercise 12(34.3) 7(30.4) 8(40.0) 27(34.7)
Methods of Calorie restriction 8(22.9) 1( 4.4) 0( 0.0) 9( 11.5)
weight control
Drug 1( 2.9) 0( 0.0 0( 0.0) 1 1.3)
Calorie restriction & exercise 1337.2) 10(43.5) 8(40.00 swen o
-'}c_)t-a] ---------- 35(44.9) 23(29.5) 20(25.6) 78(100.0)
wx 1 p < 0.01, % : p < 0.001
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Table 6. Exercise and static activity by obesity index

1R - FAF - 84 - 583

Obesily index

Variables ltems Underweight Normal Obese Total x or F value
< 3 times/wk 13(36.1) 10(43.5) 9(45.0) 32( 40.5)
Frequency of =~ > 3 times/wk 24(63.9) 13(56.5) 11(55.0) 48( 59.5) 0.540
physical exercise® - TE T oo e e T T
Total 37(46.2) 23(28.8) 20(25.0) 80(100.0)
House 7(20.0) 7(31.8) 4(23.5) 18( 24.3)
Park 4(11.4) 6(27.3) 3(17.6) 13(17.6)
Place for exercise" School grounds 22(62.9) 8(36.4) 4(23.5) 34( 45.9) 16.915*%
Health club, 257) U4s) sEsA 912
_T(_)tal 35{47.3) 22(29.7) 17(23.0) 74(100.0)
Static aclivity(hrs)” 913 = 3.97 7.26 £ 3.66 8.26 + 3.62 8.03 = 3.83 1.243
Steeping(hrs)” 8.64 + 0.98 8.10 £ 1.95 8.25 £ 1.16 8.39 + 1.67 1.579
< 2 hours 16(43.2) 17(73.9) 10(50.0) 43( 53.8)
Watching TV(hrs)" > 2 hours 21(56.8) 6(26.1) 10(50.0) 37( 46.2) 5.710
Totl 37462 23(28.8)  20050) 80010000
1) N(%) 2) Mean + SD *:p < 0.05
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Table 7. Regularity of meal times, ealing speed, overeating, and skipping of meals by obesity index N(%)
] Ohesity index ,
Variables Htemns Underweight Normal Obese Total x
lrregular 7(18.9) 3(13.0 2(10.0) 12( 15.0)
Regularity of Normal 26(70.3) 12(52.2) 16(80.0) 54( 67.5) 7591
meal times Regular ___ __________A08 8o48) 20000 1175
Total 37(46.2) 23(28.8) 20(25.0) 80(100.0)
Fast(< 15 min) 12(32.4) 4(17.4) 7(35.0) 23( 28.8)
Eating speed Normal(15— 25 min) 22(59.5) 16(69.6) 12(60.0) 50( 62.5) 2.560
Slow(z 25 min) __________: 38N .. 30300 M50 (87 ..
Total 37(46.2) 23(28.8) 20(25.0) 80(100.0)
None 7(19.4) 1(4.3) 0( 0.0) 8(10.1)
Frequency of 1-2 times 22(61.2) 20(87.0) 17(85.0) 59( 74.7) 8.575
overeatingfweek  3-4 times 7094 A&7 30501 12152
Total 36(46.2) 23(28.8) 20(25.0) 79(100.0)
Breakfast 3(10.3) 1 4.6) 1( 5.0) 5 7.0
Meal time for Lunch 0{ 0.0) 3(13.6) 10(50.0) 13(18.4) 20.686%+
overeating Dinner 26897 18@s) 945.0) 33748
Total 29(40.8) 22(31.0) 20(28.2)- 71(100.0)
None 18(48.6) 10(43.5) 8(40.0) 36( 45.0)
Skipping meals Nes ... 19GvA) o 136565)  12600) 44(550) 0423
Total 37(46.2) 23(28.8) 20(25.0) 80(100.0)
Breakfast 13(68.4) 8(66.6) 8(61.5) 29( 65.9)
. K Lunch 4(21.1) 2(16.7) 4(30.8) 10( 22.7)
Skipping meal times Dinner 2005 2A067) 077 s0(114) 1107
Tol  19432) 12073 13293) | 441000)

w4 1 p < 0.001
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ol 2 W7 DAY (32.4%) 9 ‘HBA 0 = (27.5%)
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Table 8. Snack characteristics by obesity index N(%)
) Obesity index N
Variables ftems Underweight Normal Obese Total x
Once 16(43.3) 15(68.2) 10(55.6) 41( 53.2)
Frequency of 2 times 17(45.9) 5(22.7) 6(33.3) 28( 36.4) 3.791
snacks(a day) =3 times . 4008) 290 L P 8(104)
Total 37(48.0) 22(28.6) 18(23 .4) 77(100.0)
Between breakfast & lunch 2( 5.4) 0( 0.0) 4(22.2) 6( 7.8)
] Between lunch & dinner 29(78.4) 21(95.5) 12(66.7) 62( 80.5)
Time of snacks . 9.469
After dinner . 6162 W43 G I a7
Total 37(48.0) 22(28.6) 18(23.4) 77(100.0) i
Feeling hungry 12(31.6) 8(36.4) 6(31.6) 26( 32.4)
Intimate relationship 2(5.5) 4(18.2) 2(10.5) 3( 10.0)
Habitually 12{31.6) 6(27.3) 4(21.1) 22( 27.5)
Reason for For the health 1021 1(4.5) 1(5.3) 3 37)
eating snacks .
(double response) Being bored 4(10.5) 3(9.1) 2(10.5) 9( 11.3)
Showing food 5(13.2) 1( 4.5) 1( 5.3) 7( 8.8)
Other . 255 ] 000 - 3057 363 .
Total 38(47.4) 23(28.8) 19238 1 80(100.0)
Home 29(76.3) 15(65.2) 12(66.7) 56( 70.9)
Slore 4{10.5) 2( 8.8) 4(22.1) 10( 12.6)
Snack place Roadside 3(7.9) 3(13.0) 1(5.6) 7( 89) 4076
(double response)
School . 253 ¢ 3030 - se . 6C 76 .
Total 38(48.1) 23(29.1) 18(22.8) 79(100.0)
Cookies 16(36.4) 8(27.6) 10(47.6) 34( 36.2)
Ramyon & buns 4(9.1) 310.3) 1( 4.8) 8( 8.5)
Milk & dairy product 4(9.1) 5(17.2) 2( 9.5) 11(11.7)
Fruits & juices 7(15.9) 6(20.8) 5(23.8) 18( 19.1)
Snack item fce cream 1(2.3) 2(6.9) 0( 0.0) 3 3.2)
(double response) Candy & chocolate 2( 4.5) 0( 0.0) 0( 0.0) 2( 2.0
Bread 5(11.3) 4(13.8) 0{ 0.0 9 9.6)
French fries 1( 2.3) 0( 0.0) 3(14.3) 4 4.3)
Other . 9D W34 000 5053
Total 44(46.8) 29(30.9) 21223)  941000)
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Table 9. Prejudice for special food by obesity index N(%)
Obesity index .
Variables ltemns Underweight Normal Obese Total X
None 20(54.1) 9(39.1) 8(40.0) 37( 46.2}
Prejudice for Ves 17(45.9) 14(60.9) 12(60.0) 43( 53.8) 1.690
special food = T T S R
Fish 2(8.3) 2(11.9) 3(18.8) 7(12.1)
Vegetables 7(29.3) 7(38.9) 4(25.0) 18( 31.0)
Seaweed 2(8.3) 2(11.1) 3(18.8) 7(12.1)
Distasteful foods Pulses 11(45.8) 6(33.3) 5631.1) 22(37.9) 3151
Other 2( 8.3) 1( 5.6) 1 6.3) 4( E:.?Z____
Toml 24414 1863100 1 1627.6)  58(100.0)




ol 74

Table 10. Level of the conlrol obesity for food behaviors by obesity index

CHPF e - 587

Obesity index

Variables F value
Underweight(N = 37) Normal(N = 23) Obese(N = 20)
Strong interference(10) 400 + 2.10™ 3.26 + 1.547 440 £ 1.67° 2.167*
Strong hunger(7) 3.69 + 1.94° 3.82 £ 133 395 £ 132 0.159
Occasional control(9) 244 £ 195 241 £ 2.11¢ 415 + 1.81° 5.709**
Conscious control(8) 1.94 + 1.09* 2.18 £ 1.50° 315 £ 1.871° 4.765*
Strict control(8) 0.97 + 0.87° 1.36 % 1.40° 3.00 + 2.00° 14.183%%*
Self-control(5) 1.19 £ 1.15* 1.09 + 1.12° 262 + 1.49° 6.495**

1) Mean + SD
2) Means with different letters are significantly different at @ = 0.05 by Duncan’s multiple range test
¥ 1 p <005, %= p < 0.01, #+* - p <L 0.001
Table 11. Mean intake of daily energy, energy density and caloric nutrient by obesity index

Obesity index
Variables - F value
Underweight(N = 37) Normal(N = 23) Obese(N = 20)
Daily energy intaketkcal) 15400 =+ 3?}6.1” 1769.0 £ 553.8 16846 + 562.0 1683
e9oy” sy vee)

Daly imake weightiy_______ 8864 £2430 0145 Z2584 9862 £3450 1781
Energy densil@ 178+ 031 175+ 029 73+ 028 0195
Carbohydrate@ 2370 + 604 2573 + 788 2563 =1019 0654
T s e T s ed e s s T

(101.4) (147.1) (125.6)

_Animalfplant ratio . L L LS. . S 0736 .
Faig) 410 + 154 467 + 14.4 439 + 142 1.054
Animal/plant ratio 0.95 1.04 1.08 0.489
1) Mean £ SD 2) %RDA
3) Means with different letters are significantly different at o = 0.05 by Duncan’s multiple range test

p < 0.05
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¥, 758 49T 22 029, 9499 2 88F. 93 o9 23 524 $(1999)9 ATAsh fAHIT,

o 24 81'&:34. A SN A LD 1, AL e

37 ow 08e %ol Ade P+ AoHE Table 100]

etk AAKoE NBF AFES Az Uehg 1) @ X 2FIYL

ol 29 gohgele) A wlgkEel ATl wa EL  Table 1€ 2% % A% JUael B Arjolr), @B
WE o] Aol WP FehHt 2BE 5 AR AT 98 FVAT - FYRAH1999)9) T~1249) 19
3 (p <0.05), 7% TEZ A5 #92Q Aol AL T AL 1,965.5 kealol B4 F A= Aeke] 80%

RS BOhI S FEAE 7

F 24d(p <0.01), 44 2=38(p <0.

g =rlE Aoz v
Shdeh. WEEo] AAFEH AT Hlal FEH 44

Hgke] 4Eo =
F2H Aol opugert B
0, g = o

Alp <0000, AA(p <o.01)ow R 24 dert o dRs £4v-

Aol8 ATk ABFL AAF JAA A p OME'—] 4 3% Rg oY 29% BY AL
97 sk A B7100 €] G ol olFolal o] HAT & Haww A Y F
o S8l Witk Ae 243 9E EAlelna 91/-\4&1 iR AEE 4E 7

9 AYT 24E B3 AAFS WAATIE 2ol gk 2, A2

2% 220g0] Pk B Q7oA 9459 245 o sz

CEEERCEDE SR
To| AAFT v|wT
vle) A AR Fo] 2A vEE
0]%2(1997)9] AFolM® Hl=g 2
olul B9 x}./\

019‘15_7..

), 4745 5(1993)

szg0

A% AIA FEE Vehke o
AFHA 24 Qo) 328 2YLACE 4G
gtk A2 HABRIN APELS IR



588 - 2564 RS ohE AYUAE, 44D, AAE 3 AR

Table 12. Mean intake daily vitamin, mineral and other nutrients by obesity index

. Obesity index
Variables Underweight(N=37) Normal(N=23) Obese(N=20) Fvalue
o 498.6 & 237.5" 591.8 + 206.5 550.0 + 370.2 0.878
Vitamin A(RE) (8317 99.2) (94.2) 1.003
_Retinol/carotene ratio ___ ________. 0098 0092 . 0080 ..
101 = 0239 113 + 039 111+ 042 0.805
Vitamin Bi(mg) (94,0 (120.4)° (106.3)® 3.747+
_ 0.90 + 036 105+ 038 096 + 0.41 1.177
Vitamin B,(mg) (69.6)° @9 (76.2y 4.819*
116 + 53 135 + 6.2 13.7 + 80
Niacin{mg) 93.8) (106.2) 97.0) 1.053
_ 61.96 + 50.6 69.82 + 4247 7159 + 43.59
Vitamin: C(mg) (88.5) (1008  (1066) 0.351
_ 4259 =+ 162.0 4672 * 194.1 4162 + 1827 0.543
Calcium(mg) (53.2) (58.7) (53.2) 0.493
Animalfplant ratio 1% &7 188 14
782 + 234 954 + 296 8.86 = 456
fron(meg) (58.8) (70.0) 72.7) 2.163
Animalfplantratio 070 072 .07 02
838.11 + 229.64 937.05 + 259.64 92218 £ 254.02
Phosphate(mg) (104.8) (117.8) (117.4) 1.427
Cholesterol(mg) 29.44 % 11546 30064 £ 117,55 300.33 = 141,69 0.634
Dietary fiber(g) 339+ 1.1 387 + 081 353+ 1.11 1.505
1) Mean = SD 2) %RDA
3) Means with different letters are significantly different at & = 0.05 by Duncan's multiple range test
*:p < 0.05

9] ol R} 257 A FA Fujgf *‘I% AFsE o el 4Fshke Ao’ vyt o vithie] 24
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(Proserpi % 1997 : Roll & 1998 ; Stubbs 5 1995) £ 2o Edy
AFANME AR dE T3 Ax 7H Tl ‘Tr—-]z']?l A Aol = %iML u%oﬂ 0101 A& GRS
ole URA R HHEoZ AFE oA DE7F s A APE 8%d v S E AF 6k Zlo= veh) Al
= A%E 2y, ol vEAE Al & Aom, 1 E dIFEHA=, ol FFL ol AgFe] H7Es
Lpol7} obgEe vigtze ute} UALRE st T o Yeh Auet AgEd. @8 Z4dd - 0389 (1988) <]
FHohd v 9y AAF wgd] Bgeo] 2 Aot Aol M vkl A AA A7 7HE =A veht 2
weld HHIL BE T ofFo] AR oS At  AFEFAYE Aol B
T %3, 53 AT e H4HH(79.9 )2 98 = dEdFa] B el Ake] QNS 61:15:
A7 - AERAH1999)Y T~12419) 19 BF 4 242, FAHEQ 65115 2000 ¥)8) FAH3HA7} @3 A
75.0 gRUE =2 ol AAFTT (5.8 9Bt A U gHE W HH7 22 AL & T} o Azl v &HAA
= 9}~— Aoz et Aelg Borkp <0.05).  Aol7k Ao 945 5(1993) AT E R g ut
2 FFA dANE T/ AEA B 2R 1% e, olBHA BE AF7F FolE5x AW JH7T wobA
dol B24 wAe] HF7t | #%x, 53] vigh A © AL AALY] AT o2 W AZdEHz, olg
< g2 T 442 Aoz oA T FEY @ %‘%J_é— Zol9] g4 MT8E ol5e] AA FEg F31 o5 Y]

rlr

1 2
by
rﬂu BN
o

[+]
IS
A

:a_s;

s

=]
[=] =
k=l



of NAHE AdaAdse] feg Y F =z
(Couch & 2000), Y¥u&E Ea SHlS AF A=} 4
HE & 7 UE=E dof & o[t}

Hoz HEl B, HEP C, 21L& Ag e
Bl vg=H A ARSI AR (Table 12).
d ‘ﬂ“%% Ztz}t 591 8 RE,
I EZAH(1999) 2] T~124]9]
A AFHHA 561 5 RE#} H]&3 & A
C AAFTE oluth A4 AP 19 HT
AR 974 T(1993)8 A7
AAFTol #BFES 103.9%E HF st 7 2o Hi
g B9, BTEs} SR sty vk
T 67.1%9 AAFES 2o B AR Aolg By
uelel AR FE carotene 2 HH s it

BIEHRl B, B:%t niacine g3 Hl#sle dago] &
7rehc, wlel B2 $2] vet 49 Ao v T o
Q7] Wil AR 2ZFET A QEul(RAER
B.1999), B A M= Are] A4 1204% % 7}

LI A e

2 =L ’ﬂﬂ%“? B, ¥R (106.3%), AAE(94.
0%) &2 T A oFo vz HFHsn ‘Sdﬂr
T 9AS £(1993)9] dFelA F-rcﬂ FFHE 9%

aFE Budg ‘ﬂ} Sl HE] B B¢ A4 111915’* A
AZ T wRkEel A @A 24 Ul%ﬂi A=
3]

A AR el BTl 88.5%% WA =
A}El‘ﬂ-‘;—'tﬂ, zll}ﬂ] % 97 vt AEe] d4de
= o Z EAFelE olE  glrh. ol ME AFE A
T 2TEAAS R @ i PSS Sl IO
AlFsitka AZHETh 43S 5(1993)9] Aol vlgt
S A9 T&= FollX FAE o]AL HFde HoZ
of B g ApolE B,

AA W 7718 F 71 Bol EAstke F¢L

E= FAg A7) 2 ko] FES] TFHo k
gt &2 %LOM 4g A 3839 60%17te 2, '98

il 2AH1999) T~12419) 19 Ho ZE 47
21 495.4 mg7 T} 0]4441(1999) 8] A7l A Bl 2584
1 T 2 A% 582 meoll A & )X
.ol w2 A A dH= olo|E9 ’“1‘0" ELH]

olAH - BAE - &4 - 589
g UlA Aog Azt I Lol FYozE 1/3%
& 2 7Aool F4of slojd= BEEA o A

=2 ]
Age 94 dek ARSI MY 258 UL 39
1997 : A4 F 1998 °]7§=7 1993)

H—r”Z] o TR Bl qu
SUE % % QAT B AT ANFEIN B9
Q) 58 8% 71 1e QAN &L l‘i%l". B g A 2ot
B2 HE QF TS Zrhstg o)t 5 A4 2A v
el Udistn sisict. £ §E4/489 249 24

B8] glof QAP /38 NBHA HA%T Yo} F
29 408 A S5 LA e 2 494 08
of 1qlo] @ 4 glvka 2o,

Qe ) et ol FH7} F42 el H9s)7] 4

§ gokrolm A7) oFEo glojE= Zgale] FEol
FF 22 Aoz @dA gk B oA ¢lg)
A4 BFA BFE oS AL
ZgEhel vled & rrH EFgo| Aztg A o= vehd}

18 A8a 2A BAse il
WHOR A& 3 FHAZES «43tr] §3) 19 24

~

»HE ’1‘3-74‘“*-—: 000 kcal® 100 mg == 19 300 mg
o 2 AHE AL Agsta UrHE=EE%EE 2000).

Zool] 8]3)
7‘3’?:]‘1_4} Hgkro] o Wol dHsty AU, FHEAHI
EHAN 2L e By

otUz} Z4E oy U ENE 71
AT E 7 o] 2% A
20~25 g(3H=¢l FFEAFEF 20000 1/5~1/64% F 7
A= 19 B 4 g vehe QAT At delA] AR
uhgl o] oFF9] 67.1%7) #ojshs S4eg AALFE
2 T AR FFHEE ofolEY FE 9o
Bilo2 Aist Hsd d F e aSdEzAge] 28

sitin Az,

1,
g A
2 Aeld o) Aol oigion) A4
]
s 4

_191./‘-_“:- H] Hu

2 dte vRiEd b2 J44 54 £ 253, 40
& FHAFHE Lolrr] 93 FAA

b S S Frde) Folg
o= 3ted 20009 104 299 %
T ATE forehd tad

bt ]
oo
I‘}-:_r’

ra



590 - 250 WHEe] e AYANE, AEP, AAF

1) A8 ASig A%, vlgkE, BMI, AA%-&, RI, 2]
£, dBo1Ed, WHR. 384 ATt 22 AAAFAA
ekl met feiAQl 2ol vehlidwip <0.001), A
Fo] Blg(HITE, A, WHR, AR fref 24l
el A AATHp <0.001). FHNEH S Il =
T Aol viRhg Agvt @ o Qtke 7Fs S Bels
ATk F29 AAH B F o] AFAA obF9] Wt
7 #A4LS 2L & ANHp <0.00).

2) A9 ARl i AMFT, AHL L FHFHL
A4k Aol &3ki(p <0.001), HTHEe 90.0%. A
FHL7 Ee R AATTY 37.8%, FET 47.8%7}
AFzAE Aotz AU

3) AAY 67.5%7F A ] FHAH HEFolthEa &
0}011 Frof 2ol A gt ZMH L v ghte] HAE

o) Hls) 2Jake) BT W o) U] mSka, AL EE
Ade] A oufell FPRA We] B gloz v

4) FE2| o5 1“%011 1~28](74.7%)9) 4%

AT, frefFHelA #tent HiRtwrt St 15
FAgde] Frkske A Rovk ZAEAL AA Y
55.0% %1, IRyt oldr s AN g £ 5 A
HFE.

5 19 23)

ey

olAF 7HAE Bt H]go) 468%E EA U
q_u.-v 24}\1-:,'-1,_1:]- ,qzq] 73} v oo AR o =
skoh. ZhAAAE T2 F(T2.7%) 02 Yk, AH%
Zo :g W gl e 7}741 oM 7+alste vlgo| ThE T
Hla] =A Uehgth YA EEFSBLEE AR
(36.2%)9F ‘HY H F2F(19.1%)7F E& A
T, H|gkge] thE ol vis HAF 9 FHAF By o
FoF o Ui vlgo] A vebgt

6) AAe] 53.8%7F HAE sha AL, BAHFoR
R T (37.9%)9 AT (31.0%)F S AT

7 AYEolA A W QA% 2HA ¥gE

o] the 7o) W& felF o we H4E eyl wig
st} slglont AAH R B o FHr} ol Lukz
AYE2 AR A FHEMe] asit

8) AAA o2 HIE] B, HlEH C, Q& A3 gy
o Jdare B vEHA AHste AR, Aol
AAFT7 vkt vla) B gu%ie] MHure] e}

e

A b
2 47 295, Q99 S48 WA wak 9
AQ @79 UE2A ST 593 2408 ) AT

39

o BEE,

Fatoll gk, 22 253 A)719) A%l B
AAFTE, HA By 5 S fEs ?;/3}

2]

o334

) zr ek B A A2kl e s

ol AsIolA Asojek shEd, ol

& sH1sh /0] ARA S S0l Ac) oligh
A

slojzjek 1 mgo] 3L Ao st

(|

[m

MO

i

7head - 3 g (1998) 1 A2 AY A FRIFE o}F 4 wwkaqglel
gk B4, gh ol ofdlg) =] 21(5) : 283-294

74 A &(2000) : W) abe] A JPQAAREHEE AYEI o 7
d A EA Y, pp4l-64

F5E](1999) 1 o} A ALe] | Ae] edokA A} SPAHAE, A
Hell vl iz Gk FTFY YA Fax] 5(2) ¢ 215-224

z)e374(1995). v ghe] slalz) H3. A3 o5} 11(3) : 245-249

el - L7 (1996) : ez wiwol s ¢ AF 2T L2
o AA 9 mab ). 5 oFFE 2] 29(3) : 307-320
x3)7(1997) 1 52 255 63hd AgAge] o FAE. HGAtHY

9Fsf3] 2] 2(3) 1 275-280
wpvle} - BA A . o] FEH1998) : 25ShAe] A E Delgeld @
gt o F. oy dled ofALF s R] 4(2) ; 145-151
uhE-5](1983) © g &at QAT o}Fa) Geofidulel] ek A F
Fof oF5Fa] 7] 14(2) : 98-107
T - A 4187 - EAY - o] H=(2000) - ] shE A A
2z w], 7Ly e P27 21(2) © 254263
uiEl A - R L o] Hs) - Z)M B - o] £ F - o] ok}(1994) : ¥] Who}
o g edekma A gzt B . FFY e 27(1)
: 90-99
]. ]o]. . ool:og LI

=

fAal - 7Y - AP - § 2 (1997) 1 25T

65 olalo)Bel AWl AT VHE. 71954 18(6)
1 622-631
Bl s - 387 - AAo} - FEH2000): FrIA S A3 7

«%J,J
% R

Sel 9 Bl A4, A 8 Aeel W
) ed Al 5] of of5-5) 7] 5(4) © 386-597

BAEZ]3(1999) : ‘98 FRIFATF - ofokzmaAl - JofF
A% A g

W H(1999) : dmofu]be] B, ofghu] €517 8(3) : 135145

%7 - 0] 35(1997) 1 A% A5 7ol Fe] vl WA
D olo] FE AL Aol B ZAQT. Y G G
A 2(2) 1 141-150

FFH - WAA - o) WA - 0 FE - o] FAH19) 1 AY ]
webg % Hade] o YAAYLA 2AAT. FFIPY
# =] 27(1) : 79-89

FAE AN AUE AR - ABA97) : AAAY 2
2 59 A A 2 AR BT AT z/
o 4131 % 93117 A1) : 2332

o178 R kel - olale - Wk - S - Wl FH2000)
255 W A 8. AT FFETHA 2D - 1324

AgE-, BA



°]7]%(1993) : Ssodekal, AlAFT/AL, A2

ol - ke - HRT(1997) : RFLI obFY 4]
o) A o7, x]HALE o oF5pE %] 2(2) : 187-196

ol HhAH(1995) 1 el & 63d obFe] AT A - A
A7)z he] FHA. Al TS g m =FA] 30 1 231244

) 4A1(1999) © °—)ﬂ°i BA AAA9) AFe] AT Y P
g22%] 5(2) : 238-242

o] _Hos.(1997) FFAYG 25549 ultAdd 2 A gal
R A} QT 7 G AR 28] 7] 2(4) @ 486-495

o194 =1(1999) : =] H & obg-2] YofeAlst A, FUFYLT -8
1 23-30

o] #1}H(1995) : %4 L

R Y NEx

Sol mlw 124 AN, GHAL 2 A2
ol W3 A, AT e ahete] B

ol §5 - AAAH1999) : o}Tulvte]] 233k FlHi= Autacgl T Ale]
CERLER LTRSS T EESREE R
ST FALZ . A A F A 4(8) - 504511

QY ol DAL AR FEEQ000) A EAY Lt
2587 o}l DY $9F % A9e. AYYFHA
21(7) : 866-875

VA% - e Az gAY AR 250 - Fee1999)
coj@ele] Agate] wmkzel WA A o] vl o
e 9 epa] 2] 26(1) - 56-66

£AY - BHA - A - olald - FEF195) : a0k Wit ¥
= ] DH}P-] Aol T QF - A A TR}

T YT - FF 815 4] 16(6) 1 362-372

FeA - 4%:(1993) £FY4e) HEa wBEs) ok Aok} 2t
A Al ol A= G g7 G LA 130) : 487-19

—T-‘Bﬂ%-bﬁ*’\l’ ] 8hAH(1997) - W]Rtelge] e @ AFEA

2l Qalel H|7 QT o} F AR G A 3(2) 1 219227

FRA WAL ARA999) A4 Bk AR, 44

ol - o] H - 255(1998) 1 A5 YT o}Fe] A old A

2 ool Qe A A7 AR Y A (1) 1 1220

gh2ojolstsl Al of ok B A1¥(1998) . CAN-Pro(Computer Ald-
ed Nutritional Analysis Program, §h-39f oF&hs] 24 dofal v
A", A&

g3 oF 5}k 3] (2000) - kel FoFAw A 7 7 Y

- QAN 25

L—l
—,n:

b

i

2, pp114-124,

o] A4 - #dF - L - 591

T3 Pet, A&

- 0] 55](1996) : w]lole] Aol A4 ofatat ¥A FH2EE

T AR @7 Y SYHA] 25(3) « 433440

- - AY1997) - FAF B M dFE ] obF

GoFA A, HALHE, A NF/EE G A v
e 43 $FY S5/ 30010) : 1219-1228

A - olAd - AFT - o3 - ol FE - F A - F41(1999).
FAA S AR wtebs] Alghal Al o dofA Ao gt
ATF(1). HEF YA 5F2A] 5(2) - 153-163

Chandra RK(1998) : Nutririon and Immunology, Alan R. Liss., New
York

Couch SC, Cross AT, Kida K, Ros E, Plaza I, Shea 5, Deckelbaum
R(2000) : Rapid westernization of children’s blood cholesterol
in 3 countries : evidence for nutrient-gene interactions? Am J
Clin Nutr 72(5upp1) : 12665-12745

Drewnowski A(1998) : Energy Density, Palatability, and Satiety : Tm-
plications for Weight Control. Nutr Revi 56(12) : 347-353

Jarnes WPT(1999) : Global Obesity : In ‘Good Nutrition for All'. 8th
Asian Congress of Nutrition, pp.12-13, Seoul

Lee RD, Niernan DC(1993) : Nutrirional Assessment, WCB., Oxford

Phillips D, Young JB(2000) : Birth weight, climate at birth and the
risk of obesity in adult life. Int J Obes 24(3) : 281-287

Proserpi C, Sparti A, Schutz Y, Vetta D, Milon H, Jequier E(1997) :
Ad libitum intake of a high-carbohydrate or high-fat diet in
young men : effects on nutrient balance. Am J Clin Nutr 66(3) :
539-545

Pudel V, Westenhofer J(1989) : Beeinflussung des Everhaltens in Hi-
nblick auf Pr vention der Adipositas. Aktuelle Ernahrungsmediz-
en 14 © 125-130

Roll BJ, Castellanos VH, Halford JC, Kilara A, Dinakar P, Pelkman
CL, Smith GP, Thorwart ML{1998) : Volume of food consum-
ed affects satiety in men. Am J Clin Nutr 67(6) : 1170-1177

Stubbs RJ, Ritz P, Coward WA, Prentice AM(1995) : Covert marni-
pulation of the ratio of dietary fat to carbohydrate and energy

Blsdi

gl

e aﬁ. _|}, J'|"

density : effect on food intkae and energy balance in free-liv-
ing men eating and ad libitum. Am J Clin Nutr 62(2) : 330-337



