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Effect of Nutrition Education Program in Obese Children and Their Parents(1)
- Focus on Anthropometric Values and Serum Biochemical Index -

Eun-Kyung Shin, Hye-Sung Lee, Yeun-Kyung Lee!
Department of Food Science and Nutrition, Kyungpook National University, Daegu, Korea

ABSTRACT

The present study was conducted to investigate the effect of nutrition education program on anthropometric values
and boichemical index in obese children who live in Gumi city. The subjects were 16 obese boys, 20 obese girls with
obesity index over 130 and 36 of their parents. The nutrition education was carried out by the professional personnel
such as doctors, professors, and dietitians. The children were provided with well-balanced lunch meals and had 40min-
lectures on the reasonable weight management, 40 min-games and also had regular exercises (stretching, swimming)
for 90 mins everyday during 2weeks of the program. The parents had 90 min-lectures on childhood obesity, diet therapy,
behavior modification, and exercise for 6times. After the program, obesity index, BMI, % body fat were significantly
decreased (p <0.05) in boys and obese index, BMI, % body fat and WHR were significantly decreased (p <0.05) in
girls. Blood cholesterol and TG levels of girls were significantly decreased (p <0.05). These findings show that the
well-designed nutrition education program for obese children can be an effective approach to help them to improve
their anthropometric values and biochemical index. (Korean J Community Nutrition 9(5) : 566 ~577, 2004)
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Fig. 1. Main screen of nutrition education CD-ROM.

Table 1. General characteristics of the children

ltems Boys (n = 16) Girs(n = 20) Total(n = 36)

Age (yrs)

8 2 (12.5) 1(50) 3(83)

9 3088 6 (30.0) 9 (25.0)

10 5(31.3) 8 (40.0) 13 (36.1)

1 6 (37.5) 4 (20.0) 10 (27.8)

12 - 1(50 1(28)

Mean + 8.D 99+ 1.1 99+1.0 99+ 1.0
Birthwelght (kg) 34+06  33+03 33+05
Obesity onset age (yrs)

-2 1(63) 5(25.0) 6 (17.0)
3-6 4 (25.0) 6 (30.0) 10 (28.0)
7-9 7 (440) 7 (35.0) 14 (39.0)

10— 4 (25.0) 2 (10.0) 6 (16.7)
Feeding during infancy

Breast feeding 3(18.8) 7 (35.0) 10 (27.8)

Bottle feeding 11 (68.8) 6 (30.0) 17 (47.2)

Mixed feeding 225 6 (30.0) 8(22.2)

No Response - 1 (50 1(28)
Means + S.D.



Table 2. Obesity Index of the obese children and their parents
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i Children Parents (n = 36)
e Boys (n = 16) Girls (n = 20) Fathers Mathers
Weight (kg) 506+ 846 51.9 + 104" 698 + 82 581+ 72"
Height (cm) 141.5 = 8.1 1442 = 7.2 169.0 + 18.8 153.3 + 25.4"
Obesity index (%) 1349 £ 13.8 130.6 = 13.1™ 104.6 = 20.7 103.3 + 22,0
Mean = SD.

Obesity Index (%) = real weight / standard weight * 100, = relative weight, percent of ideal body weight

p<0.05 by t-fest, NS: Not significant

Girls Fathers
Obese children

Mothers ‘

Parents

[D Nomat BI0verwelght B Low obesity Clintermediate obesity EHigh obesity ‘

Fig. 2. Obesity levels of obese children and their parents.
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F7F 40.0%, AFFA7F 25.7% % Eia7t B4 Uk
w2 A7 AR} Adelsisitt

2) HjoiopEa} el HioE

HglolE T} o) Hjuky ¥ = Table 29 2t} H]
TlolEe FF BINEE FEE FF0I0T, R B v
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Table 3. Regularity of the meal frequency of the obese children and there parents

ugtobe 3 SRRl AANZEY RS Table 49}
2. oAl AIZHE: doks 31.3%, ok 50.0%7 Tt
22Q Aoz vehgou, Her 5(1999) ¢ ATolxe
Hol= 435%, 9ok= 31.8%2 dobrl o 734 Ao
2 vepsth AYA R dohs 43.3%, 9ok= 50.0%7}
mfd AR o' veldtar, AGAXRE @ 42t 62.5%
N (%)

Items Boys (n = 16) Girls (n = 20) Total (n = 36) Parents (n = 3¢)
Breakfast
Everyday 11 (68.8) 14 (70.0) 25 (69.4) 23 (63.9)
Sometimes 4 (25.0) 5 (25.0) 9 (25.0) 9 (25.0)
Not at all - 1050 1(28) 2 (56
No response 1(63) - 1(28) 2(56)
Lunch
Everyday 12 (75.0) 16 (80.0) 28 (77.8) 31 (86.1)
Sometimes 3(18.8) 315.0) 6 (16.7) 2(5.6)
Not at afl - - 1028 -
No response 1(63) - 1028 3(83)
Dinner
Everyday 13 (81.3) 14 (70.0) 27 (75.0) 31 (86.1)
Sometimes 1(63) 5 (25.0) 6 (16.7) 2(56)
Not at all 1(6.3) 1(50 2(56) -
No response - 1(63) - 1(28) 3(83)
Reason for skipping the breakfast
No appetite 6 (37.5) 1(50 7 (19.4) 7 (19.4)
Indigestion 3(18.8) 1050 4 (1Y 3(83)
For weight control 1(63) 3 (15.0) 4(11.1) 2 ( 5.6)
Habitually - 1(5.0 1028 1(28
Short of time 4 (25.0) 8 (40.0) 12 (33.3) 6 (16.7)
etc. 1(63) 2 (10.0) 3(83) -
No Response 1 (63) 4 (20.0) 5(13.9) 15 (41.7)
Table 4. Regularity of the meal times of the obese children and their parents N (%)
Items Boys (n = 16) Girls (n = 20) Total (n = 36) Parents (n = 36)
Breakfast
Regular 5@1.3 10 (50.0) 15 (41.7) 18 (50.0)
Irregular (2 or 3 times a week) 7 (43.8) 8 (40.0) 15 (41.7) 6 (16.7)
Irregular (4 or 5 times a week) 2(12.5) 2 (10.0) 411D 5039
No Response 2 (12.5) - 2(56 7 (19.4)
Lunch
Regular 7 (43.8) 10 (50.0) 17 (47.2) 21 (58.3)
Irregular (2 or 3 times a week) 7 (43.8) 6 (30.0) 13 (36.1) 8 (22.2)
Iregular (4 or 5 times a week) - 3 (15.00 3(83) 3(83
No Response 2 (12.5) 1 (50 3(83) 4 (11.1)
Dinner
Regular 10 (62.5) 7 (35.0) 17 (47.2) 16 (44.4)
Rrregular (2 or 3 fimes a week) 2(12.5) 11 (565.0) 13 (36.1) 13 (36.1)
Iregular (4 or 5 times a week) 3(18.8) 2 (10.0) 5 (13.9) 3(83)
No Response 1(63) - 1(28 4(1.1)
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Yable 5. Eating speed., overeating, unbalanced diet, snack of the obese children and their parents

Ae7 - ofalg - ol - st
ERtel ©]9]9] o ATFeME HlgHES ulE|gE ol b
& AT} mE 2o 2 Ve THPark & 1994a; Park
5 1995; Kim 1999; Kim 2001b). SH¥-5.2] AA} £5 &=
we] Wity 3 g3 A9t 38.9%E TP 2%k3, BHE
oty 11 @t B9}t 36.1%, ‘HA3) Heok 1 P9 A
27} 19.4% =2 VERdTh

Hlokzo] FAEHA e 7uE AYo] 41.7%E 7
#Fked, Kim §(2001a) 8 A7oME Ao & 31
= A97} 55.3~77.5%% 7H =3ktk Kim (2001b) 9
AFolA S F AGAAE 7 ol Stk g¥ B¢
7} vlgko] 82.9%, vlwFo] 60%= YeRt oA x}
ol ohii} Bk olFE0] AYAALE ol sh= AL
2 vepdth B35 HE olRRE doke Sl 1l
oA 7} 56.3%= 7P A eI, I thEo] ‘Wit 1
A 31.3%% JeFtoH, ool w7} oA 7} 45.0%
27 3, SAo] BlAA 7t 30% 22 ekt
N (%)

ltems Boys (n = 16) Girls (n = 20) Total (n = 36) Parents (n = 36)
Eating speed
Slow .2(12.5) 3050 5139 7 (19.4)
Average 6 (37.5) 14 (70.0) 20 (55.6) 13 (36.1)
Quick 7 (43.8) 3 (15.0 10 (27.8) 14 (38.9)
No Response 1(63) - 1(28) 2 (5.6
Meal time of overeating
Breakfast 1(6.3) 2 (10.0) 3(83 -
Lunch 5(31.3) 30150 8 (22.2) 5(013.9)
Dinner 7 (43.8) 8 (40.0) 15 (41.7) 23 (63.9)
All 1( 5.0 1(28) 1(28)
None 3(18.8) 6 (30.0) 9 (25.0) 3(83)
Reason for overeating
Hungry 5313 9 (45.0) 14 (38.9) 8 (22.2)
Habitually - 1(50 1(28) 1028
For nutrition - 2 (10.0) 2 (596 -
Tasty 9 (56.3) 6 (30.0) 15 (41.7) 17 (47.2)
ANgry or worry - 1(50 1(28) 2( 5.6)
etc 2125 1 (50 3(84) 1(28)
No Response - - - 3(83)
Unbalanced diet
Yes 13 (81.3) 11 (55.0) 24 (66.7) 7 (19.4)
No 3(18.8) 9 (45.0) 12 (33.3) 26 (72.2)
Snack fime
Before breakfast 1(63) 1(50 2 ( 5.6) -
Between breakfast and lunch 4 (25.0) 9 (45.0) 13 (36.1) 4(11.1)
Between lunch and dinner 7 (43.8) 7 (35.0) 14 (38.9) 16 (44.4)
Before falling asleep 1(6.3) - 1028 5(13.9)
Anytime 3(18.8) 3050 6 (16.7) 7 (19.4)

No Response -

4(11.1)
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Table 6. Frequencies and kinds of snacks of the obese children

N (%)
ftermns Boys Girls Total
(n=16) (n = 20) (n = 36)
Frequency of snacks (a day)
0 1(63) 3 (15.0) 4(11.1)
1-2 11 (68.8) 14 (70.0) 25 (69.49)
3-4 3(18.8) 2 (10.0) 5(13.9)
>5 - 1(5.00 1(28)
No response 1(63) - 1(28)
Reason for eating snacks
Hungry 7 (43.8) 4 (200 11 (30.6)
A meal is lack 1(63) - 1(28)
Instead of meal 2 (12.5) 1(50 3(83)
Habitually 2 (125) 2 (10.0) 4 (1.0
For a nutritious 1(63) - 1(28)
supplement
Bored - 3050 3(83)
By an instantaneous 1(6.3) 3 (150 4011
impulse
etc. 2 (12.5) 6 (30.0) 8 (22.2)
No Response - 1(50 1(28)
Kinds of snack (Plural answer)
Milk 8 (19.5) 9 (15.3) 17 (17.0)
Fruit juice 6 (14.6) 9 (15.3) 15 (15.0)
Bread 5(12.2) 9 (15.3) 14 (14.0)
Ice cream 2(49 12 (20.3) 14 (14.0)
Dukpoki 8 (19.5) 4(68) 12 (12.0)
Hot dog 2049 5( 85) 7(7.0
Cookie 3(7.3 2( 34 5(50)
Soft drink 2049 1017 3(30
Fried food 1024 2(34 3(3.0
Candy 1(24 1017 2020
Pizza 1(24) 1017 2020
Hamburger - 2(34 2(20)
Ramen 1(24) 117 2(20
Fried chicken - 1017 1(1.0
efc. - 1(24 1(1.0

2ol A 3 F sk i 63.9%7F Aol
3 SRE 397 7P ot okEnt e At 2
3 i olEE olsd vRIXZ “gAlo] gololA
(47.2%) 8 w7t A’ (22.2%) ©l3ich

Hgtolz-2] He o E B AT dol= 81.3%,
oJol= 55.0%, 52+ 19.4%7) BAE ot gelgch
o] Kim $(2000) 2] F5% 8¢k ol59] HA S 46.7%
o ¥)&hA £A R

S F S HE AR doke AN} Ay
AL Ato]’ 7} 43.8%F 71 34T, Aok ‘ol ARl A
A2} AP) 7} 45.0%2 7P EA Uehd ] olszt

9] 7+ A7kl x10)7} QIdth Kim 5(2001a) 2] -l
Me F55 8] 33.3%7F ok & HE AoZ el
o vl 2 dFoME 2.8%0] ‘AYAAL & 2] A
T 2 gEEte] vlud ofAlg AA g2 & F UMk
SRR S TS He AR A Ak A9 Aat
Al B $2E A4} 44.4% % ol vBlEIR AL, A
YAkt 37} 13.9%F Vet obs ity & vEd vE
Uit

H|glolge] 7HA 3= 69.4%9 opgo] mjd 1~23]
R, A2 86%2] oFso] HE He Aoz vehdth
oJAL YUY 1~23] 7H] AH oFFo] 71.4% (Her 5 1999),
89.5% (Kim 2001b) 2h= ZAFA}L FAKE 207 el
Wtk

S FE ol 7l 9 7} 30.6%= THE %
%3, FHHO2(11.1%), A8 TF522(11.1%) £
o2 yehgrt Her £(1999) 9 aAFoAE ‘ei7} 1t
A7 41.3%2 73 %3431, Kim $(2001a) 9] G7olA
5 AEXG(A, B2EEm) FollMe w7l A’ 7t
55.9%, 53.4% % ¥ W, 735 BoldAe wirt 2yt
A (43.7%)" & ‘FBHO 2 (30.4%)' 7} T3, oJololA
A9 9 gy me) 2olE Bolx| oy Aoz ‘bl
7y aA, FBHoR T oz Yehgrh olidel
AT ZAFZ Ho} v|glolge] 1S HE FE ol
7t oA sb ‘FRHo R Q Ao veh A9 FF
o} AEAel gt afo] Wagg vepln gtk

o2 AT M SALS doke 7, %, RF &0l
1, ool oo AT, 9, HA £OF VR AR g
9] zlol7} AUk Kim & Nam (1998) ] AFolME=
(54.4%)°) 7V W9k, ®H25.8%), IR AFEH21.25),
FAHNAY 32H4.6%), 71EH0.8%) &) =02 JERRT). Kim
$(2000) 9 AFolME A vgt FE5 ujwt 25 3
AFety RuFch Lee (1996)+& oFgolAl 7+ mi$-
EAL AoR 27 3T R0] ofie} ofo] AFslol &
n2e & ARE Aoz AT A& AL, Kim
5(2000) & df 711e] AAle} 7HA)S FaA] o]FoiX|=
-3 G4 AHE FostEE uldAg 153 7t

AEE @EFoiol Brkn AFain,

2. H|dtotEY MN) WENY Bidt

H|2log 9] AAAZX= Table 73 2t} 25719 4
S-S F ol A AL FosH T, AF,
H]9ES, BMI, AASE, AXEEe] {28 Zasisien,
ofole] 3¢ AL foslA FUksIa, AF, vlkE, BMI,
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Table 7. Anthropometric values of obese children before and after the 2-week nutrition education program
Boys (n = 16) Girls (n = 20)
Items
Before After Before After

Height (cm) 1407 + 8.3 1416+ 83" 1435+ 7.4 1447 + 7.2
Weight (kg) 507 + 8.6 503+ 8.6 51.6 +10.4 51.0 + 105"
Obesity Index (%) 134.9 £ 13.8 131.3 + 1417 130.6 + 13.1 1269 + 129"
BMI 255+ 25 249 + 26 250+ 28 243+ 29"
WHR 09 £ 0. 09+ 00 09+ 0O 08+ 00
Systolic pressure (mmHg) 120.4 £ 21.1 1144+ 92 107.0 £ 10.2 1120 £ 171
Diastolic pressure (mmHg) 69.9 £ 18.0 64.3 £10.2 64.7 = 10.1 641+ 94
Body fat (kg) 182+ 4.1 7.3+ 40° 191 50 179 + 50
Body fat (%) 341+ 40" 367 £ 49 348+ 517

35.7 £ 4.1

Means + S.D. *: p<0.05 by t-fest

Obesity Index (%) = real weight/standard weight * 100, = relative weight, percent of ideal body weight

BMI = Body Mass Index (kg/m?), WHR = waist hip ratio

s2jEd, WHR, Ax9, ARLEL FosHA 2438k
Hp<0.05).

T Jdms T2 70 AA] Fo|x @7l AT
o] Zaart A1 ok (Park 5 1994b; Choue &
1995; Kim & Kim 1996; Ju 1998). Kim (2001a)¢] €
TFANE A7) oFsEe] J1E 21 AFY Wk A2
glo] BiTEr) ZHas Ao vehit,

BMI= & d @i Zz 255, 24.901%eH), 28 ¥
Z}7k 25.0, 24.3°0% {28l AR THp < 0.05). ©]
AL Lee (2000)9 & - W(114) ZHzh 25.8, 25.13 H]
S8 VRt e, Kim $(2001a) ¢ 4~63hd
H|gk obz-& tided g A7 ZAFR 18.6~18.8RThH=
F2 A% BMIE 184 olde] AlolA 71 &3] 3
£ AFRAFEA AXLEF] & A B2 o] gdrk Lim
& Lee (1993)& 20.1~25.0°] &3h= ol A% v
TOo7 FEEHF O James 5(2001)8 xaro] ojspd
olrololM = P 1] 2 UHE wiEd Z
BMI9] WS 18.5~22.98 Azbsl= A3kolzta 3Tk

&el9golEaH(WHR) & 25 A - F H|iE A] oop=
Fo3t $Fo 7 At < 0.05). Park S(1994b)
9] dFolM u|TlolFEB~174) Y JUus A ¥ 32
9} Aol E#| 2l vlgo] 0.90 + 0.06°14 0.88 £ 0.052
FASA = odA)gh ulEAsHA 7438t Lee 5-(2000b)
9] AFollXE vee] FE-Ygie] Sdul7t 2 2zt
0.83 + 0.29, 0.83 + 0.34 Q1 Ao & YeltoH, Lee
(2000) &) ATAE 0.88 + 0.048 Vel Ao v)shd
ZF F& Aotk

£ AT o b5 &7 8¢S dols 1204 +
21.1 mmHgelA 144.4 + 9.2 mmHgZ oJok= 107.0 £

2580

10.2 mmHgel4 112.0 = 17.1 mmHg® ISAF 79
& zlol7} Qi er, Y BT AAHAk £27) ¢
< Kim & Kim (1994) 8] A7 X d 25819
g £57] 9] HdS 742 104.3 = 12.7 mmHg9}
105.0 = 11.9 mmHg2 Yebd 23} Chaung & Kim
(2002) 9} vt opz2} B £57] ¥t 108.34 £ 13.73
mmHg, Kim $(2001¢) ) 108.3 mmHg# Hlwatd-& o
£ AT 2 ols 5ol BF A Jehdth o] 8%
2 Jol= 69.9 + 18.0 mmHgollA] 64.3 + 10.2 mmHg
£ ojol= 64.7 + 10.1mmHgolA] 64.1 * 9.4 mmHg=
HelY, Kim & Kim (1994) ¢] ¥4 62.4 £+ 8.9 mmHg,
63.4 + 8.6 mmHg% Bl S W Y 25 =4 vet
%o, Chaung & Kim (2002) 2] A# 67.46 +16.04
mmHg Bths W2 £3)5ich

AR 3 o] 2% WS A 182 £4.1 kg, 19.1 +
5.0 kgollAl @8 ¥ 17.3 +4.0kg, 179 £50kgO 2 &
A A2 a, AAEE 24 A d 4z 357 +
4.1%, 36.7 £ 4.9%°1A7} I8 F 34.1 £4.0%, 34.8
+ 5.1%%E FE3H 43 o)& Kim $(2001¢) 9
AT FFE viTole] HAHhEo] 29.0%2 vERt A
%} Park 5(1994b) 8] A7IME 2% A 33.84 + 3.83%
¥ F 32,67 £4.0%% vlus B ), & A7 oA v)gt
oFgEolME o B2 FAE JERYT

3. HIZIo1Fe| B MeterA] M

H|glolgo] o gslstx|ef tlgh AL AH= Table 8
3 ok GRS F odoelME fod syt o,
o= B FEeAHE0) 176.1 mg/dlold Jgn ¥
167.9 mg/dIZ, FA4AWE 131.8 mg/dielA 95.8 mg/dl
B 5 Atk (p <0.05).
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vk 2SEHES o2 § Bl A7 (Park 5 1994a;  HITHEE X FHRAXR(AD & A4d BAE 7
Lee 2000; Kim 5 2001c; Kim 5 2000) %9 #¢ %3 HDL-C¥= G4 #AE 7o, BMIE= 34
Q) FZYAHE 179.3~188.8 mg/dl AW 94,6~ AW D Al AT #AE 72 HDL-Z¥2EHE
159.1 mg/dis} vlwa] Boke of Bl&st MR Aol & = A BAIE JERh 57) e e9niE AN
33k T WAE 7T AR RS FHAHE, TR, Alg

4 BAE R, AANYER SUAHE, LDL-Z3)

A AR
A ; Gl 2HE, AlS} 88 BAE 715,

AAAZAS dABAE Table 99 20t v|RF== BM],
AL, AALER BdBaAE ey, BMIE 2
A, AALEI AABAE 7o, AAYRES 2

i—.é

Lim & Lee (1993)°] H|glols AFolMx 8% A4
A4 e AHE, LDL-ZdAHE, VLDL-Zd2HE

FE U AL 593 A4S BYlo, 3] FEHA
HE % LDL-E2HE sE9 4357t /M8 3

AEI} AAEAE 7T
AAAS2 9 Bterzte] duarle Table 105 2,

Table 8. Serum biochemical indices of obese children before and after 2-week nutrition education program

Boys (n = 16) Girls (n = 20)
[tems
Before After Before After
Total Protein (g/dl) 78+ 04 78+ 04 78+ 03 77+ 03
Aloumin (g/d)) 48+ 04 4.7 + 02 48+ 0.1 48 + 0.6
Cholesterol (mg/dD 1722 £ 209 163.8 -+ 29.3 176.1 £ 16.0 167.9 + 169"
HDL-cholesterol (mg/dl} 4.6+ 95 439+ 95 N8+ 7.7 a1+ 82
LDL-cholesterol (mg/dl) 107.3 £ 164 106.6 + 25.3 110.6 + 16.8 111.2 £19.1
Triglyceride (mg/dl) 103.0 = 74.0 749 £ 275 131.8 £ 75,5 95,8 + 51.2"
Al {(mg/dD) 30+ 09 29+ 1.0 33+ 09 33x 10

Means * S.D.
*. p<0.05 by t-test
Al Atherogenic Index = [(Total-C) — (HDL-C)]/(HDL-C)

Table 9. Correlations between anthropometric values of the obese children

Obesity Index BMI WHR Systolic pressure Diastolic pressure Body fat (g)
BMI 0.925"""
WHR 0.061 0.079
Systolic pressure 0.176 0.197 0.308
Diastolic pressure -0.066 -0.082 0.103 0.284
Body fat (kg) 0719 0.893*"* 0.051 0.208 -0.139
Body fat (%) 0.689™" 0.631"* 0.001 0.211 -0.164 0.730™"

+: p<0.05, ++: p<0.01, *++: p<0.001
Obesity Index (%) = real weight/standard weight * 100, = relative weight, percent of ideal body weight
BMI = Body Mass Index (kg/m’”). WHR = waist hip ratio

Table 10. Correlations between anthropometric values and serum biochemical parameters of the obese children

Obesity index BMi WHR Systolic pressure  Diastolic pressure  Body fat (g)  Body fat (g)
Total protein 0.065 0.046 0.082 -0.159 -0.008 0.012 o.0on
Albumin -0.168 -0.207 0171 0.444™* 0.053 -0.076 0.185
Cholesterol 0.218 0.227 -0.432"* -0.084 -0.037 0.351" 0.403"
HDL-C -0.407" -0.363" -0.026 -0.168 0.022 ~0.192 -0.168
LDL-C 0.245 0.233 -0.420" -0.069 -0.032 0.314 0.385"
G 0.360" 0.376" -0.042 0.121 -0.022 0.334" 0.254
Al 0.545" 0514 -0272 0.103 -0.006 0.398" 0.354

*: p<0.05, *+: p<0.01, *x*: p<0.001
Al Atherogenic Index = {(Total-C) — (HDL-C)1/(HDL-C)
Obesity Index (%) = real weight/standard weight * 100, = relative weight, percent of ideal body weight
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) AAAZAZEY AaaAE vtk BMI, AR,
ﬂxl% 7 A3AAAE YT, BMIE AA0E, A
g NS BAE 7oL AAASH 9} 3letx|zie)
FEREAE vnEE FA9AN, Als A4 #AE, BMI
HDL-ZHAHEY 948 dAS S L Al
A4 #AE Jehlelh WHRS S8 A8E, LDL-
ig."/kgﬂijq_ o:?/\l:r,} y,].;ﬂ:é. ZA-};(]H};]_\: 7g)\)—:4 i’].;q]f—l
Yepiith &7 4 R 34 #AE 7R

o, AALFE FYieE, T, AlS 34T BAE
7HRon, AXAYEE FH2HE, LDL-ZH2HEZ, Al%
A4 BAS 7R

£ A7AF: AAted - 58, B5FAol 5¢Y
2FY W FUdwS T o] nigeld] AAAS
xlﬂ YA} o) R-oJat AR WHIE AT 5 A

IAIS}@":} webA] v }— EH*O z:fl FeS
£ Bt} A7)do)1 s

[o.

or e

xZa

Al27g - ofH A - o] - 575
o552 Aflsl AAFA A 7149 &
Alg gtk

ge Ros

BAEd

i

Atkinson RL, Fuchs A, Pastors JG, Saunders JT (1992): Combination
of very-low calorie diet and behavior modification in the treatment
of obesity. Am J Clin Nutr 56 (1 Suppl): 199s-202s

Blaak EE, Westererp KR, Bar-Or O, Wouters LJM, Saris WHM (1992):
Total energy expenditure and spontaneous activity in relation to
training in odese boys. Am J Clin Nutr 55(4): 777-782

Chang UJ, Lim KA, Han YB (1999): Effect of nutrition education on
weight control program. Korean J Food & Nutr 12(2): 170-177

Chaung SK, Kim JA (2002): The study of the blood pressure, blood
sugar and bool cholesterol in obese children. J Korea Community
Health Nursing Academic Society 16(2): 436-444

Choue RW, Hong TY, Lee HY, Lee SL (1995): Effect of nutrition educa-
tion in weight management program. J Korean Society for the
Study of Obesity 4: 23-32

Chung MS, Rho Y1, Jung EG, Moon KR, Park SG, Park YB, Ryu SY,
Park J (1995): Prevelance and associated factors of children
obesity on the elementary students. Korean J Pediatrics 38(11):
1547-1557

Dale DV, Saris WHM (1989): Repetive weight loss and weight regain:
effects on weight reduction, esting metabolic rate, and lipolytic ac-
tivity before and after exercise and/or siet treatment. Am J Clin
Nutr 49 (3): 409-416

Dietz WH (1986) : Prevention of childhood obesity. Pediatncs Clin North
Am33(4): 823-833

Epstein LH, Kuller LH, Wing RR, Valoski A, McCurley J (1989): The
effect of weight control on lipid changes in obese children, Am J
Dis Child 143 (4): 554-547

Freedman DS (2002): Clustering of coronary heart disease risk factors
among obese children. J Pediatr Endocrinol Metab 15 (8) : 108-1099

Freedman DS, Burke GL, Harsha DW (1985): Relationship of changes
in obesity to serum lipid and lipoprotein changes in childhood and
adolescence, JAMA 254 (4): 515-520

Han JS, Rhee SH (1996): The Relationship between serum cholesterol
level and dietary intake in obese children. J Korean Soc Food Nutr
25(3): 433440

Her ES, Lee KH, Jang DS, Lee KY, Lee JH, Ju J, Yoon SY (1999): A
study food habits, food behaviors and nutrition knowledge among
obese children in changwon (I) . J Korean Diet Assoc 5(2)* 153-163

Hill JO, Schlundt DG, Sbrocco T, Sharp J, Pope-Cordle J, Stetson B,
Kaler M, Heim C (1989): Evaluation of an alternating-calorie diet
with and without exercise in the treatment of obesity. Am J Clin
Nutr 50(2): 248-254

James PT, Leach R, Kalamara E, Shayeghi M (2001): The wordwide
obesity epidemic. Obes Res 9(4): 2285-233§

Ju HA (1998): Development of a weight control program for obese
children. Doctor Thesis, Pusan National University

Kang YJ, Hong CH, Hong YJ (1997): The prevalence of childhood and
adolescent obesity over the last 18 Years in School Area. Kor J



576 - wittobesdt 1 F-xof) it JoFaS a3}

Nutr 30(7): 832-839

Kim EK, Chi KA, Chung EJ, Um YS, Park TS (2002): Fatty acid
composition of serum phospholipids in obese children compared
with age and sex-matched normal weight children. Korean J Nutr
35(1): 60-68

Kim EK, Choi JH, Kim MK (1998a): A study on serum lipid levels and
dietary fat and fatty acid intakes in primary school children. Korean
J Nutr 31(2): 166-178

Kim EK, Choi YS, Cho UH, Chi KA (2001a): Childhood obesity of
elementary school students in Kangnung and Seoul areas - Effects
of area and parental socio - economic status-. Korean J Nutr 34(2) :
198-212

Kim EK, Lee AR, Kim JJ, KIm MH, Kim JS, Moon HK (2000): The
difference of biochemical status, dietary habits and dietary beha-
viours according to obesity degree among obese children. J Korean
Diet Assoc 6(2): 161-170

Kim HA (2000) : Influences of the parents’ food habits and health beliefs
on child obesity. Master Thesis, Seoul National University

Kim HA, Kim EK (1994): Prevalences of hypertension and obesity of
children in Kangnung. Korean J Nutr 27 (5): 460-472

Kim HA, Kim EK (1996): A study on effects of weight control program
in obese children. Korean J Nutr 29 (3): 307-320

Kim HG, Nam HK (1998): A survey of life style habits of obese school
children. J Korean Soc School Health 11(1): 99-110

Kim HK, Lee DS, Yoo SM, Cheong YS, Park EW (2001b): The pre-
valence of childhood obesity and risk factors associated with obesi-
ty in Asan-city. J Korean Acad Fam Med 22(10): 1484-1493

Kim JA (1999): A study on the obesity child’s body image, food habit
and food attitude. J Korean Soc Maternal and Child Health 3(1):
89-104

Kim KA, Kim IS, Kwon CS (2001c): Potential relationship between
children obesity and risk for coronary heart disease in Kyungbuk
area. Korean J Nutr 34(6): 664-670

Kim KH (2001a): The effects of body weight control program for
obesity children. Korean J Dietary Culture 16(2): 89-98

Kim KH (2002): The effects of parent’s nutritional education for body
weight control of obese children. Korean J Dietary Culture 17(2):
185-196

Kim MO (2001b): Evaluation of the nutrition education for obese child-
ren. Master Thesis, Dankook University

Kim SH, Kim GE, Kim SY (1998b): A study on relations of obesity to
the serum lipid and insulin concentrations in the elementary school
children. Korean J Nutr 31(2): 159-165

Korean Society for the Study of Obesity (1995): ¢)2Fd]%}8}, Korea,
Korea medical Book, pp.199.

Kwon ER, Choi HJ, Lee SR, Paik ES, Lee KY, Park TJ (2002): Parental
perception on children obesity according to weight status in child-
ren of elementary schools in Busan. J Korean Acad Fam Med
23(1): 68-79 '

Latner JD, Swnkard AJ (2003): Getting worse: the stigmatization of
obese children. Obes Res 11(3): 452-456

Lee AR, Moon HK, Kim EK (2000a): A study on dietary habits, dietary
behaviors and body image recognition of nutrition knowlege after
nutrition education for obese children in Seoul. J Korean Diet Assoc

9(2):171-178 -

Lee CY, Kim WH (1994): Survey on the risk factors of childhood
obesity and the characteristics of the family with obese child. J
Korean Soc Study of Obesity 3(1): 55-63

Lee DH (1992): Diagnosis & clinical manifestations in childhood obe-
sity. J Korean Society for the Study of Obesity 1 (1): 40-47

Lee DH (1996): Assessment and treatment of children. Korean J Pe-
diarrics 39(8): 1055-1065

Lee HO (2000): A study of dietary intake and biochemical status of
obese children in Anyang. Korean J Food & Nutr 13(3): 273-280

Lee JB, Lee JO, Kim SY, Kang JH, Yang YJ (2000b): The prevalence
and risk factors of childhood obesity in elementary students in Seoul.
J Korean Acad Fam Med 21(7): 866-875

Lee JH (2001): The change of obesity indices, lipids profile, insulin and
leptin of obese children according to exercise program type. Master
Thesis, Korea University

Lee 1S (2002): Zofuut el AA|A HZ. J Korean Society for
the Study of Obesity 11(1): 3545

Lee YN (1995): Effect of nutrition education program on body fat and
blood lipids of obese young adolescent girls. Doctor Thesis, Seoul
National University

Lim HS, Lee JI (1993): Relationships of obesity in childhood to plasma
lipids, blood pressure and blood glucose. J Korean Soc Food Nutr
22(6): 724-733

Magarey AM, Daniels LA, Boulton TI, Cockington RA (2003): Pre-
dicting obesity in early adulthood frim childhood and parental
obesity. International J Obesity 27(4): 505-513

Muratova VN, Demerath EW, Spangler E, Ogershok P, Elliott E, Minor
VE, Neal WA (2002): The relation of obesity to cardivascular risk
factors among children: the CARDIAC project. W V Med J 98 (6):
263-267

Nishina M, Kikuchi T, Yamazaki H, Kameda K, Hiura M, Uchiyama M
(2003): Relationship among systolic blood pressure, serum insulin
and leptin, and visceral fat accumulation in obese children. Hyper-
tens Res 26 (4): 281-8

Ogden CL, Flegal KM, Carroll MD, Johnson CL (2002): Prevalence
and trends in overweight among US children and adolescents, 1999-
2000. JAMA 288(14): 1728-1732

Park HS, Kang YJ, Shin ES (1994a): Serum lipids profiles and diet
patterns in obese children in Seoul. J Korean Society for the Study
of Obesity 3(1): 47-54

Park HY, Kim SL, Ha AW (1996) : A longitudinal study on the prevalence
and the change in degree of obesity among private elementary school
children. J Natural Science 13: 130-136

Park J, Yoo SY, Lee CG, An HA, Park YB, Park SG, Moon KL, Yang
ES, No YI, Bae HY (1998): The associated factors with obesity in
primary school children - 2 years follow-up study-. J Korean Society
for the Study of Obesity 7(2): 134-141

Park JK, Ahn HS, Lee DH (2001): Effects of step by step diet control
program in obese children, J Korean Society for the Study of Obesity
10(2): 165-173

Park JK, Ahn HS, Lee DH, Kin MJ, Lee JH, Lee YJ (1994b): Effecti-
veness of nutrition education program for obese children. Korean J
Nutr 27(1): 90-99



Park JK, An HS, Lee DH (1995): Nutrition intake and eating behavior
in mid and severely obese children. J Korean Society for the Study
of Obesity 4(1): 43-50

Togashi K, Masuda H, Rankinen T, Tanaka S, Bouchard C, Kamiya H
(2002): A 12-year follow-up study of treated obese children in

AL7 - oFA - o]dA - 577

Japan. International J Obesity 26(6): 770-777

Wang Z, Patterson CM, Hills AP (2002) : Association between overweight
or obesity and household income and parental body mass index in
Australian youth: analysis of the Australian national nutrition survey
1995. Asia Pac J Clin Nutr 11(3): 200-205



