THI AL - ORI K| 25(1): 91-99, 2010
KOREAN J. FOOD CULTURE 25(1): 91-99, 2010

o 2] T 2 J=00] |0t otz o] A Bt HXZX|Aof n]x]L o3}

o O
o
)
ol
o
R
> .
i
o2
o
Sl
o
o]
= =)

Effects of an Obesity Control Program on Body Composition and
Serum Lipid levels in Obese Elementary School Students
Soon-Nam Choi*, Hyun-Jung Kim, Mi-Eun Yun, Sang-Up Lee
Department of Food and Nutrition, Sahmyook University

Abstract

To elucidate the effects of an obesity control program on body composition and serum lipid levels, 31 obese elementary
students (male: 25, female: 6) residing in the Gyeonggi area were evaluated and their body composition, serum total
cholesterol, HDL-cholesterol, LDL-cholesterol and TG (triglyceride) were analyzed. The average age, height, weight and
BMI (body mass index) were 11.52+1.00 yrs, 151.96+8.04 cm, 68.21+9.03 kg and 29.40+1.79 kg/m? for the males,
respectively, and 11.17+1.17 yrs, 147.83+5.15 cm, 65.05£10.86 kg and 29.62+3.24 kg/m? for the females, respectively.
There was a significant decrease in BMI for males (p<0.001) and females (p<0.05). There were also significant changes in
all of the biochemical levels evaluated before and after the study. Specifically, the total cholesterol, LDL-cholesterol and TG
level decreased after the obesity control program, while the HDL-cholesterol level increased after the program. These results
indicate that obesity control programs do change the BMI, serum total cholesterol, HDL-cholesterol, LDL-cholesterol and
TG levels in obese elementary students. Thus, obesity control programs are urgently needed to prevent degenerative disease
and decrease obesity among children in elementary school.
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<Figure 1> Flow chart of weight control program
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<Table 1> General characteristics of subjects

Variables Boys Girls
Number (%) 25(80.65) 6(19.35)
Age (year) 11.52+1.00" 11.171.17
Hight (cm) 151.96+8.04 147.83+5.15
Weight (kg) 68.21+9.03 65.05+10.86
YMean+SD
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<Table 2> Nutrient intake of the boys

Variables

Boys (n=25)

DRIV

EER (%) RI (%) Al (%)?

Energy (Kcal)
Protein (g)

2068.92+869.10”

87.07+42.56**9

128.20+24.15

245.88+34.98

Plant protein (g) 35.34+17.47
Animal protein (g) 53.29+40.45
Fat (g) 72.49+43.76
Plant oil (g) 28.52+23.77
Animal fat (g) 43.96£38.40
Carbohydrate (g) 252.36+108.71
Fiber (g) 19.96+8.65 88.45+33.28
Ca (mg) 581.91+445.93* 91.82+62.64
Plant Ca (mg) 281.54+156.64
Animal Ca (mg) 300.36+335.15
P (mg) 1186.30+630.66 135.77+48.92
Fe (mg) 14.66+6.87* 108.50+21.24
Plant Fe (mg) 9.92+4.76
Animal Fe (mg) 4.73+3.29
Ash (g) 21.65+10.19
Vitamin A (R.E.) 846.62+558.47** 206.76+141.07
Retinol (pg) 137.47+137.36
Carotinoid (pug) 3926.22+2952.44
Vitamin E (mg) 17.38+10.54*** 228.45+98.79
Vitamin B, (mg) 1.50+0.95** 224.81+87.58
Vitamin B, (mg) 1.32+0.68 170.03+61.26
Niacin (mg) 19.42+13.73** 193.20+£38.61
Vitamin Bg (mg) 2.54+1.56%** 233.28+49.44
Folic acid (ug) 251.19+110.21 88.43+38.45
Vitamin C (mg) 74.91+40.73 180.32+98.65
UDRI: Dietary Reference Intake of Korean
2EER: Estimated Energy Requirement
3RI: Recommended Intake
DAL Adequate Intake
YMeantSD
%p<0.05, **p<0.01, ***p<0.001
o oz ReloR AFHUL, vt ok5 Ak AL AWE mo] Fch

PAlEFET gokon | A3 difo] e AP A&2 R A
Zo| F7ksta B sk A4t Ay (Jeon & Chung 2003)
o} o] Pt A Wy £ o9t o= Wang
(2007)9] thHA S =53t 43hd BN obs R TH(1781,5
Kcal, 1773.1 Kcal) W9~ o} A9 }o]7} QU5 Ko

Z Tl A od, S5 T dHE
SHA1O] HS Zh7b 87.07+42.56, 35.34+17 47, 53,29+
40.45 go|lo, F T HH & (RAFNAAARS] AHTF
x100/8% AL 245.8%= 394 (p<0.001) 0. & wro]
AFskoict. ofstgel AeoxE T Tuld, A=A o
A, 554 thgo] HFere 7k7t 80.55+13.18, 31,88+
6.44, 48.66+13.81 go| o0, 2 vhil& A2 2-(251,3%)
9] 79 HAAHFET 522 (p<0.001) 2.8 ko] 435t
k. o] Axt= v H37F A AT 180% o)
Al AoR HIs Wang(2007)2] At Auke}l 7

& AR F=d AE] AR A FeAo] 217 72,49+
43,76, 43,96+38,40, oJ8HA¥o] 212} 75,71+£30,.65, 50,46
£31.74 gO 2 AoHH|TARE 919F okl w50 JaAdS <
8t Jeon & Chung(2003)9] A+ Akl F3hAY 49 51,
27.9 gt} oY 471, 26,0 g Hr} =2 HHFE Hol5
ATk, ol2f3t A Wsle] wE thila A3 Bl 2d A
Fe] F77F Aoh|ute] 2 kS v|A|= Ao E AbEE

HoY & HE AAFTAHFE)S 14.66+6.87 mg
(108.5%) 0% HZ AFFoll HIs +24(p<0.05) o= &
o] AFstalon, ofshe F Aio AT
12.08+2.64 mg(122.9%) 0.2 HALF = Hf Wo] HF
Shlo fojAol A= gkt

ey e] 74 HlElYl A, By, Bg, E, Uolobile] A=
(J3H8)e 27 846.62+558.47 R.E(206.7%), 1,50+
0.95 mg(224,8%), 2.54+1,56 mg(233,2%), 17.38+10,54
(224.8%), 19.42+13.73 mg(193.2%) 0.2 A HF=F H
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<Table 3> Nutrient intake of the girls

DRI"
Variables Girls (n=6) EER (%) RI(%)7 AL D)
Energy (Kcal) 2169.76+413.62* 110.39+46.40”
Protein (g) 80.55+13.18*** 251.34+134.43
Plant protein (g) 31.88+6.44
Animal protein (g) 48.66+13.81
Fat (g) 75.71+£30.65
Plant oil (g) 25.24+14.49
Animal fat (g) 50.46+31.74
Carbohydrate (g) 298.14+31.22
Fiber (g) 17.22+6.60 90.81+39.71
Ca (mg) 525.66+384.68 68.32+50.81
Plant Ca (mg) 216.27+122.38
Animal Ca (mg) 309.38+292.23
P (mg) 1042.13+352.08 119.76+66.98
Fe (mg) 12.08+2.64 122.97+57.49
Plant Fe (mg) 8.17+3.08
Animal Fe (mg) 3.90+1.05
Ash (g) 19.94+6.58
Vitamin A (R.E.) 962.21+721.93 153.61+101.41
Retinol (pg) 182.96+119.64
Carotinoid (pug) 4276.15+3539.62
Vitamin E (mg) 17.09+£10.58 193.36£117.29
Vitamin B, (mg) 1.80+0.69*** 170.18+108.10
Vitamin B, (mg) 1.3740.45 121.11+63.75
Niacin (mg) 17.85+5.14* 162.94+114.61
Vitamin Bs (mg) 2.45+0.63** 235.84+144.26
Folic acid (ug) 242.63+126.00 85.45+38.11
Vitamin C (mg) 115.57+75.32 106.55+57.72
UDRI: Dietary Reference Intake of Korean
2EER: Estimated Energy Requirement
3RI: Recommended Intake
DAL Adequate Intake
YMean+SD
%p<0.05, **p<0.01, ***p<0.001
o REIH(p<0.01, pC0.001 O Fo] MAT MO et MASAT, & 2e) HIL okl 5819144593

wom, ofspAlie) Aol el By, Be, Lolopalel A
FHFFE)olA 242} 1.80+£0.59 mg(170.1%), 2.45+0.63
mg(235.8%), 17.85+5.14 mg(162.9%)°.2 HA A2
s} $915(p<0,05)02 o] AzIet Aoz Vet

wet dohge] ¢ <l ekl By, wlekul co) A
(A28)2 717} 1186.30+630.66 mg(135.7%), 1.32+0.68
mg(173.0%), 74.91£40.73 mg(180.3%)0| o1, oJ5}AY
O] ZgpollAE ]l wiEl A, By, C, B9 AHF TS
Z¥7} 1042.13+352.08 mg(119.7%), 962.21£721.93 R.E
(153.6%), 1.37+0.45 mg(121.1%), 115.57+75.32 mg
(106.5%), 17.09+10.58 mg(193.3%) 2.2 AFHHHF &
o} o] AFskont felzlol At ekl

Tt A Raeoh AHEFREAR)S) Aol ko]
77k 19,96+8.65 g(88.4%), 251.19 110,21 mg(88.4%),
oJsFA o] Zzb 17.22+6.60 g(90.8%), 242.63+126.00
mg(85.4%) 0 & §o|A o)X= x| ut FAAFHSRT} A A

mg(91.8%)% A AFFE 724 (p<0.05) 0.2 AA A
Fstalom, ofghyel 7-9-ol= 525.66+384.68 mg(68.3%)
o2 gojxolAi oAt WHHFRT A AT A
o2 ey},

o) ATEg B ) debyat ojshy BT At gn
wo] Yda ATl T AHTES =2 202 e
o, & thiz o] Mo HAF HF o] 2005 =
AE Btk Ze AFe sy oo = AR
ARG AA AdFskalal, dibs Alefet vlERle) AdH
M= BF T AHFES =4 dFstded, o=
Wang(2007)9] QoA 2-& AT}, 53], el 4
Folli= oAy o] AHTol 242.63+126.00 mg(85.4%)2
2 A 22} 4730l dofuks Al7IdellE =skal A A
F Wk A st wiERla 1o A= 4
7] obsollA AAle] A e apgo] vl Tast AT
SHEE g Sl GFae] AF7E AlAle] W Hasit
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<Table 4> Anthropometric measurements in obesity children pre
and post intervention

Variables Boys (n=25) Girls (n=6)
_ pre 68.219.03" 65.05+10.86
Weight(ke) Lo 66.53+8.68"7  63.48+10.05"
2) pre 28.40+5.40 27.68+5.85
BEMPkg) Dot 26.16+4.59 26.48+5.78*
3) »  pre 29.40+1.79 29.62+3.24
BMI(kg/m”) post  28.59+1.86*** 28.33+3.15*
4 pre 147.92+10.93 152.50£12.79
ODT0) post  143.64+11.64"  148.17+11.57*
WHR® pre 0.944+0.019 0.968+0.044
post 0.935+0.024*** 0.945+0.033
6 pre 41.44+6.25 42.35%2.46
PBF(%) post 39.35+4.84* 41.2742.90
YMean+SD
YBody fat mass
X Body mass index
4 Obesity degree
% Walst hip ratio
Percent body fat

7%p<0.05, *p<0.01, ***p<0.001

L e S JA% Bavt e Ao Amar

3, HIEH #2| Z2JW M- T LR HS}

H|g ] 2209 H - 5 AES #3ke (Table 4)
of YERJIQITt =212 27} A| Hat xﬂ% J3hA 68,21
+9.03 kg, o3 65.05+10.86 kgo|S) vk e
2% Fo] T g A|ES JEAo] 66.53+8.68 kg
(p€0.001), oJ3}rgo] 63,48+10,05 kg(p<0.05) .= H|Tt
e Z2 O AA] A Eo fo8 o2 st

H|gk ghe] 2208 7 Al AE A4 (BMD = 9oty
0] 29.40+1,79 kg/m?, o&go] 29.62+3.24 kg/m?E 7}
= ;(]Oﬂ }__EQ}——I (Sim =4 2003) 52‘%1}11} Gﬁh,% u—z‘ﬂ—}\ﬂ( ]

T FHE 18.9%)2] A WA 19,0+3.5 kg/m*e} o}
AT FHE 20.6%)9] ALFAS 18,1+2.4 kg/m B}
s =9kow, AR Y 2580 (Wang 2007) 48Hd
Y 5 49.7%%1 H|TE ofg-o] A A4 20,7+2.1 kg/
m’¥} ofSHAY Z 24, 3%%1 B]TF ob5-o] A WA 21,242, 1
kg/m?HUIE o9 =ch 3t F7|= o FH 2| Hgt
] Z2 T3 (Nam 2007)0] ofgt 4304 63hd 25
shal v|qk G 1679] A WeFA|4r 25.9+3.3 kg/m HI}
T =%, ol # At AL i v ofs =2 &
= ole] Hgto|glont ofgH A vk Jiilﬂbﬂ ZL
ot e A= H|vk 49, T3 % H|vtk 6 1e|a
IE MY gHo R LA Y] flEo R AlREc), E3F, ]
g ] 2O AA] & Fhlat ofgialo] Zkzt 28,59
+1.86 kg/m?(p<0.001), 28.83+3.15 kg/m?(p<0.05)2
Gojel s Bt

H|IFE (Obesity degree)= H|WF 3a] T2 33 AlA] A
G} of SkAlo] Zk2) 147,92+10,93, 152,50+£12, 79%
WM Het ojspe] wjekest o gtev, Wit e =
2 Zo] T 143.64+11,64(p<0.001), 148 17+11.57
(p<0.0D=E FJAQ1 HaE HlH

2] -ggo] 4] (Waist—hip ratio)= e H-¥
Hgh T T2 AA] A 0,944+0,0199101, o]= of
F Aole] Hgk doplS e A (Choi 5 1998)43

Q1 0,95+0,03 Rr}= W2 4=220]3] 01} Lee 5(2005)9]
- ARl 0.893+0,01 Bl £ FFolr}, o= 2
A7 ZAPAARER] HIRHET} 140% o}42) SPBS T
2 31931, Lee 5(2005)2] ¢AtolA= vITEE7} 120% ©]
*c}?l ?i.“é‘% o 0}0“‘7] EO = AbRETH E3L, H]

MAJGE Zofl= 0,935+0,024(p<0.001)
Heok, ofehy o] Zg-ol= gk e
2 AR A 0.968+0 04494 0.945+0.033°0.& 7
aslglont feldol e ekt

AAHE (% Body Fat)> H|RF 3] 2718 ho] A]
gl of3hio] ZFZF 41 44+6.25, 42.35+2.46%5 O]
2 2 vgk 43 (Nam 2007)of Zoist sHR1Q] 38, 3%
OF oo, viuk ¢y =29 o] & gy 39,35+
4,.84%9F oMY 41,27+2 90%= FHYC] A 94
(p€0.05)0.2 45Tt ©]+= Park(2004)9] 2538kl 6
S H|gF USPIES gAro B 827F £ES AA|EE ot
o} o At E3E, Han & Eom(2007)9] 58kl
4-55Pd wjgk o5 S Ao R 2 58] o4 1257 £5 8
JAIRE Aol A= {04 Q1 WSk gldlou AAEol
ol A% Rl A 2 25l AT
SIS Ao 2 1257F F 43] AA](Kim & Kang
2000)‘3}&’1 o AAFEe] Fol3t 742 (p<0.001)7F AL
SLARS] L g A2 I S s B e ivzi.“g (Nam 2007)
& ooz 19577 % 18] ANSIAE uh 012191 Alo]

7F g1l ol F 1319 &5 ﬁ“—‘ﬂ] A= 577171

of FEIH Ao AbrEY, 2 dAtolA] AAISHIH 4
o o) 2 ageA ol £ Adslony 1 8
37} foldoloel Hom WAL, wehy £F el &
E AEE 13 &F TR AAT e Zlos
Apm,

g\i m>~

[‘_‘l

i)

4. H[2H 22| D233 M. §_ AN X2 H}

vlek g Z205 A - & F@Y A3e] Hgk= (Table
Sy Aoy, vtk | Z2 o Hofshy] Al wehst of
Ao = %Eﬂ./:Eﬂ%S ZyZ} 175.12435.18, 177,00+
10.77 mg/dLZ FAA]Y vz S5SY(Kim & park
2006)9] & ZYXAHE 55391 157.44+£42 82 mg/dLETH
L =0 AgFo|ott. 23U v]gk o xEY (Kim 5 2007)

o] 2 ZYAHE %9 194.2430.8 mg/dLETH= WS



<Table 5> Serum parameters in obesity children pre and post inter-

vention
. Boys Girls

Variables (n=25) (n=6)
T-Cholesterol pre ~ 175.12+35.18" 177.00+10.77

(mg/dL) post  156.00+£30.09**?  146.50+11.52**
LDL-Chol pre  102.16+30.85 106.33+6.53

(mg/dL) post 90.40+26.60*** 91.50+£8.60***
TG pre 123.16+53.51 117.17£27.75

(mg/dL) post 50.84+11.68*** 51.50£5.47**
HDL-Chol pre 47.48+10.89 47.17+£7.70

(mg/dL) post 65.64+13.61*** 59.67+3.78**

YMean+SD
P4p<0.05, **p<0.01, **p<0.001

ZAgFolet. vk e 2T o] 3 sk} oSy
o] & ZY2HE £ 772 156.00£30,09 mg/dL
(p<0.001)9} 146,50 +11.52 mg/dL(p<0.001)Z §-2]= ¢l
B+, ol A&X9 94 BT obs (Kim &
Kang 2000)4 e} 25k 68hd w|ul Jshgof| A €
*l (Park 2004)?* 03.?9% FUsHA 194
A}/\.Q_qu- ?‘ﬂ-ﬁﬂ Oﬂ
ogﬂ%% A ]‘} Kim ﬁq OJ;L(2007)01]A15 Zz e Al
Al & ZF ZHAEHE ol FYFoR Hast duter
ZAgFo|Tt. 1ey 1257k Bivt obs-S T e R o5,
= a1 o]z @S AAJ3F Kwak 5(2009)2] &
T & FH2EHES M3t glglet & veE w2
2 g% 283} AR EE A AHAJEE o]E 9
AAGE Z2 R g7t QIIckal AR

22y
‘Z%u%
=|
i%om&lc* [
flo _E

EoE 2 A WA 5 22O A A F SULEE
T=°] 200 mg/dL o2l sHgo] et 690 l=d],
Z2 W AR BT 4L = Y AHE £309] 200 mg/dL

nRke ® Ashlal YA 29 Z2T] A Hoj v
o 30 mg/dL 745kt webs] E s T2
o] H[gk ob50] F Y AEHES AaAlZlE 2 U
| ZAo® AbmE

AU ZY AHE a2 v ] =300 3
ost7] A dehiat ofgtAio] 242} 102.16+30.85, 106.33
+6.53 mg/dLo| &=l vtk el T2 o] & 7bz)
90.40+26.60 mg/dL(p<0.001), 91.50+8.60 mg/dL(p<
0.001)02 9029l ZH4rk ik}, o= 125:7F % 43]
+5= AAI(Kim & Kang 2000)3F Al A9 BTt ofF
o A} 63hd HITE eSS IO E HUAE 85
7H AAIE Park(2004)2] 19} 22 Aakgirt, Kim(1992)
9] Ao A= SAMAA] 2%0] LCAT(Lecithin cholesterol
acyltransferase activity)?] A4S Z7HAAH S8 94k
o) Alslo} G4t ALEA R Ze Al ge] AL o3l

b2F 2] Z22H0| ]2 Ots Ol MYg=at SFXIE 0|xXl= g 97

of LA7F Akt Ao ® HASl= 7 A A A
Ao AUEAGHZYAHE =27 fgad Ae 22
Ao s AbmEt

ZAF tiARe] SAAY 2 HRE T 2RO
of3}7] A @shiat ofshio] Zk7f 123,16+53,51, 117,17
£27.75 mg/dLo|l o, vk | T2 o] & et
A 50.84+11.68 mg/dL(p<0.001), I3 51.50+5 47
mg/dL(p<0.0D)E FJ&¢l AaE Hrh. vy I 34|
% olEo)7 E3Fe-ES AASE ¢ (Kim & Park 2006)
oM = EETtolA 1257710 5 HAl & FAA] 72
o g ZHAastink(p<0.01), Ly 1257 52 AAIR
H A&A] HYE ob5(Kim & Kang 2000)2] 7Z-9-ofl+=
T AA A FAAY o] 81,88 mg/dLolA] 5
99.06 mg/dLE Z7}5l9ict, welA] 5o = &
QA ko] IAZE YRS g A og Helrt,

M EA S A E S veE T 2RO o] Mg

S a} oEkro] Zhzt 47 48+10.89, 47.17+7.70 mg/dL
ojglow, vyt He] T2 o] & FeAu ofshgo]
Z+7} 65.64+13.61 mg/dL(p<0.001), 59.67+3.78 mg/dL
(p<0.0DE §2o)FQl Z712 Byt o]= Park(2004)9]
HTE SHES 5 33 52 AAIRE dtollA = Ao
wlo] Z7feh Aa 22 Avpqirt, 3 Watkins 5(2003)
I} Tanasescu $(2002)2] ATLAE % Ao wle} 11
U Aokl o] =20 ZTekal SR 2 794
O 7 st AvE UeldY, 218y ArE A '
A} H]GE obF (Nam 2007) th o= gF LR IIHO| A4
A 53,69 mg/dLo|A] AA| & 51 44 mg/dLE 43t 2
o} A2A] H|TE o}5(Kim & Kang 2000y tjAFo& 12
= v Z2OS AASE AoA AAl A 53,31 mg/
dLo A AA] & 51,54 mg/dLE 43 Aafek= o & 7
TS PR QIT,. Durstine(2002)9] dtofAs whe 74w
9] A EEolAE e XThe] W) glomg &
EO AWEE wolAY 59 4t 7|17 Eeof githaL &}
Pen, & Hgk v ilfﬂu = el 1w At
W ZYAHES =ol7ld }%‘ﬂ Zog AR E
gt 2447t Ssgat *ﬁ‘%ﬁ—% A 9 #eEsield 5ol
a0 AoZ AlmHct

ol o Fo

L 2B 5~63Pd o, o Hgk okES thake.
2 AN S 917 Ui el T2ae Akl A
o AE BHALES BA - wlmste] wgt
o TEIe] HRHS Pobuil, ZEo opEEe] Hg
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£1.17A10]{ct, viRtk ] T2 AA] A AR
A%, AL 7hzF Ikl 68,21+9.03 kg, 151,96+8.04
cm, ©J3MY 65 05+10.86 kg, 147.83+5.15 cm, A|AeA]
Z=(BMD:= MY 29.40+1.79, o84 29 6243 248 &
T F5= oY Hyto|nt,

H|gkhe] 275 o] & Joge] Al Bt 66.53
+8.68 kg(p<0.001), A AeFr|2== 28 59+1.86(p<0.001),
H|TE (OD)+= 143.64+11, 64(p<0.001)E H|TF #e] Z=71
g A Ao vl FojHo g Hasigon, ofTHYE A
% 63.48+10.05 kg(p<0.05), A &=FR|4 28.33+3.15
(p<0.05), H|TFE 148 17+11.57(p<0.01)Z H|gk Ta] Z2
18 AA] Ao Blgf fojF o Tasiit, slE-dEol
E98](WHR)®} A A& (PBF)-2 dad e #$ 22t
0.935+0.024(p<0.001), 39.35+4.84(p<0.05)= G4
o7 fasiflon, ofshge] Zfol= 0.945+0.033,
41,27£2 900 % A5G0y, F-ol4oX|= qhtt.

a4 A4 HJAF 2y S & FYAHE 156,00+
30.09 mg/dL(p<0.001), TUEAHHIHAEE 65 64+
13.61 mg/dL(p<0.001), AUEA W ZAEE 90.40
£26.60 mg/dL(p<0.001), ZAXH 50.84£11,68 mg/dL
(p<0.00D=E Ftaxsto] H|qk yhe] Z= 7050 AA] Ao vs}
o] FoAQl AolE KAt} oY E U IR F
2 AEHE 146,50+11.52 mg/dL(p<0.001), L UEX|ck
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