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Abstract

This study was designed to evaluate Saturday nutrition classes for obese elementary students in Chungnam Province.
Obesity index, nutrient intake, nutrition knowledge, nutrition attitude, and self-satisfaction of 36 obese elementary students
were compared before and after attending nutrition classes every other Saturday for 3 months. The average age, height,
weight, body fat, % body fat, and obesity index were 11.9 years, 145.5 cm, 53.3 kg, 24.5 kg, 45.7%, and 32.4%, respec-
tively. Most of the subjects(94.5%) viewed themselves as fat. Sixty-three percent of children were discontent with their
body-image. All answered that they have experience with weight control. The major methods of weight control were exer-
cise and reduction of snacks. The mean serum cholesterol, blood glucose, GOT/GPT, and hemoglobin were 177.4 mg/dL,
90.4 mg/dL, 25.8/25.5 IU/L, 14.5 g/dL, respectively. After attending nutrition classes, the daily intakes of energy, plant
protein, plant fat, carbohydrate, crude fiber, and cholesterol increased significantly. The scores for nutrition knowledge,
nutrition attitude, and self-satisfaction also increased after nutrition classes, but there were no significant differences.
Percent body fat decreased significantly after nutrition classes. In conclusion, nutrition education for elementary students

" is effective for the prevention and control of obesity. Further research is needed to develop a systematic program of
nutrition education for obese children.

Key words : Nutrition classes, obese elementary students, obesity index, nutrient intake, nutrition knowledge, nutrition
attitude, self-satisfaction.

M

ri

Health and Welfare 2006)o] &b 1~1941¢] %t f3 &2
Saluele F48 AA AAT Yuez oz g F2L 11.5%, A 9.7%0)0 e, FAbe 10~1442] 88
o] Welajx| 1 A8 E HElo] MalalA ww o7 e O 17.9%E 7 w33 Axke 15~1949) #18-80] 13.5%
A 27heha ok 1979»4 2E) 1897 $etete) vigop o] = 7FE BT AARSR ] ojRoiAUN 222
Bgo) Mal 20]Z BE 2Taty wxle] A 64, ofxp T ESE MG WEE dour] Aske 7)o 2
o AS 4782 TA Zleld . nEEAe] wa 0w, OrE o1@el Ml 4 ez o)Rd HEe) ¥
QA 24u) sk BT A 2EEA ARBN O 2o Zypz  (Kang et al 1997), oo} HIEke] oF 75%7F 49l W]RLZ of
HATHKim et al 199%), B2 FRANDEEANMinistry of DL HU710] LA HRc =) we] Weke A
Bl 25ME FHLE & Aol H|Tho] & ALF] EA]
Correspondmg author : Mi-Kyeong Choi, Tel : +82-41-630- Z9| stz F4E 1 Sl
3240, Fax : +82-41-360-3240, E-mail : mkchoi@chungwoon.ac kr ojdo] nigte] YQlo e 4IA BT Hast AEH




12 B -0l §% - A MEF - oA - HeE A% - Al

o

o] ¥igl, S22 o] FH| o}, A2F - AlBF - AAA 873
FE 5 T Utk F, FE Yo u g £F Sl
=75, T2 A7t 55, 994 A7 w25
HWHE7L E3the Baie) Zo] ool ujwt Y9l ot
T7F T&stA ol FelRm Uck(Lee et al 2006). 53] ¢
Hetdll X e FAtte 9]z Q13 &5 RS, FAIA Boky
o2 Qg T Fol| HvrE Z#ste 2%e) Hu gt

H|TE ool 52 4lA|3 EHgto g u|g@EAog 5o
e 297 9457, AN 2o SoE sHF A}
38 FlE e, o] Hox FAAHA Y&
3 Wkt Azhs Aol S VebdtiCanadian Pediatric So-
ciety 1983). 53] o] A[7]9] H]ThE A FH o] A3l9} A 1A
5, TR, AT 28Y 53 A ol Aze A%
de] EAE 29T § 7] Wl Fol AMA ot mE X8
7} 879EtHLi et al 2003, Vos et al 2003).

FL I AHE E5EU A4 e AldFes A
A& AL ofyH, ZulE I A& ulge s & x&
Q1 gl A7 2L = o oA o]Fo]
ek E3 FF AE AL Hxe) & ABAo] Qo
H, A8 B 235 B2 9IS nxas uekgs
AL FAst=t JdolH I¢ AL A - pgR o=z
FEE "X= 8<o|tPerron & Endres 1985, Song et al
2006). oJdol &L I A S St wK Bk ole} Bu
o} 2A, iF wiA, A&, A 59 A2E B A He
tl, o]213 miH o] FHI} BF §& AL opojx 1%
H FE7 ARE AAEE FEE 5 o ojdo|9 4
AEE 1 A9 17 deel AYFHos J3kg n Bt
oz} Aglo] E o] AL Fde T2 [AE AHF 9
Azl wEt 43 Waletn itk 53] Ay A1EE g
o] Rt Bre] Xubzl F4, g9l 8Fo] FulehEAl 2
At Fejzt S48 uhol 7k gick

A oldelE tide R e EHlE dY mSo] B4
stE]ojo} obH, 53] H 2| 9Y EAZ FF8n YE 1)
BF o]do] thike] doF mGo] ATt o] o|FojR 1
Ae 2] FA4Y G4 w§L Hzd ZL Az Yo Be
ARES U oE S ABT 5 IE AHo] e v
A, w827 2540 Ha AFHQ) g gFo| o] Fo
AR 7] wgel] oHo)E e sl 9% 28] 57}
£ SUEA7] geide £ WEY kst g e s

3 A f2lvele 20073 AW AgEE 2 54 4
el A AR ¢ 28] F 5UAE Hale] HAletn ) 3
o] F 5YA= 6YellA 549 T A7 7o) ol
Shge] A HA e #HAF e EAY) gus HEyo] g9
25e] e Ta, 71, AY AR AAlsle 28 A2H
oz ggte AulE 2Fsta vt wekd gr)F ey

o= rfo 9
o2

Ol I-Nt

-

Hobrlol RAEESET

TAQ FF B5E AAsle ARG F- VAR 4
4 e 9F B&E Al Eod 54 g AR =
HA717] A% =] a7

ojel & ATellMe ojdo] vlnke] o A X7 W
Ao & Hvk ojdol & oz Y3 AF E.Yulth
% 539 At allH 2F oS BT ¥ ug S
wGete] HIRE, IF AFH BH, 9% AN, JF H= #
Ao} g Ww BAsld B2 9% wd & FAE

7t

o b gt

AT Y

1. Z=AL ot & 212t

T ATE 39 39 oA 288w A% A vT =
T 4~63134 367E I d o2 20061 SERE 747
25 19U F 5359 EQ 9% 2dE 9% £ 0 59
E ¥, Brhsisith

2. A AHIE

EQ 9% nd &9 REH wiX = & F7iRpe] AIA Al
=& AAEATh AgE 81 7 8 4 AEldA
AHE A% - AFAUENIX, Korea) 2 217, A, AR LS
33 on, 43 A4, AF3 d@iolustalda
I I Lofo] AAPE MBS x}F(Korean Society of Pe-
diatrics 1999)8 ZAZ, 50 WEFE EF AFE 319
HITFE {obesity index(%)=[(AA] AS-EE AFVESE AF]
x100} & A+&3}9ch

3. € A3 L Msiss B4

FEF A AZF Lol FE Aol A HEA 2 ALA
2 108 ol F4E AT F FHE 20 mLE F3l =
24 835 A3 84 7] (Fuji dry-chem auto-5, Fuji Pho-
fo Film Co, Japan)& o] &-3tod Z45}3, 3,000 pmol A 15
B AR 83 4L F F ZH2HE ¥€9,
GOT, GPTE #4313 th

4. MAL MF =AF L HE JAL

F¢ 24 AFdd n& AHE vwslr] HA A A
F ZAME X AR ZALE AABIATE A A3 24T
< AHd 93 24031 FFHE AL &, 24} A
olfl 713HE HIAY WA sF Ft ok, A4, AY 4
AFE FACE AMEE & TEsl] dFHE AAte
AF Ee 49 TR 44 AFAFE FAES 39
ok 2AME 24 AF W82 CAN-Pro 3.0 o] &3lo] g%



17(D): 11~19 (2007) Hvk 25849 49 w9 Bt 13
2 A TS BABIITE AEAE A8 AHChoi ef al 2005) EQ 9o wd TR
& Bol U} SR BYL ANROR sto] P A
B9 1079, 9 G0 B2 88, Aol wEEd Ba o H A =27 e
1_0!'&_«}}, A B B3 62Fo2 FAFAh F ANE 15 9% wd 24 g fﬁ} ]; 2 24
%@dh 107} &3l EH'E}O% Y 7B-% 1084 K)ot (54 139) 7] § i é % e
F 1003 w02 33, JF B} Aof W] ukgt
A3 Yo mfg 28} 54, a2} 47, BEo|t} 34, 28 g AR - 2% ;HE; ! 712
23X o 24, A8 %A 9o 14E Roldlel A8 69 209 AN e Bed | L0 o aa
A+Z319 tHTable 1). - — =
5. EQ dof Al L= (6%%%}) e ;ﬂ: ;
S & 9Y A E AF 29 104 4087 12 g ewan - ﬁ gg; gﬁ%
A 1ow}xl 905'_— 7t % 53] AASISITE wE T2 vl 64 179) s NE aw
sl Fe Am PEQ) A4 S £ WP B
FARAT. B% 24 A ol wdel oz} X2 S EEARARR - @ I 29 £F
2ol U Aoz AT el B8 fueEs age LoD RN Eeaw
Table 1. The assessment contents of nutrition attitude and self-satisfaction
S;rg(;reliy Agreed Moderate Disagreed :itsr;gnrigi
Nutritional attitude Score
1) I think that food is important for affecting my health. 5 4 3 2 1
2) Nutrition is not very important if food is much taken. 1 2 3 4 . 5
3) I think that it is not advisable to take instant food frequently. 5 4 3 2 1
4) T'm always interested to eat nutritious food. 5 4 3 2 1
5) There is no need to be worried by nutrition as keeping on weight. 1 2 3 4 5
6) I think that food intake is be careful even though vitamin peels is taken. 5 4 3 2 1
7) 1 think that current food intake will be affecting on my further health. 5 4 3 2 1
8) I do not need to take my mind on nutrition if I am healthy. 1 2 3 4 5
Self-satisfaction Score
1) T am satisfied with myself generally. 5 4 3 2 1
2) 1 think T live righty. 5 4 3 2 1
3) I think I have many merits. 5 4 3 2 1
4) 1 think I have enough talents as my friends. 5 4 3 2 1
5) 1 often feel pride in myself. ’ 5 4 3 2 1
6) I feel myself worthless once in a while. 1 2 3 4 5
7) 1 think I am important person as much as my friends. 5 4 3 2 1
8) T would better hold myself in esteem more. 5 4 3 2 1
9) 1 generally feel myself to be a failing person. 1 2 3 4 5
10) T am inclined to show a positive attitude to myself., 5 4 3 2 1
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Table 2. General characteristics of the subjects (n=36)
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cm, 32.6 kg(The Korean Nutrition Society 2005)3} ®] n.8}d
B o, e 2 AT, AFE B Ao veith =
3 199813 Zolulatsle) A, A%, A AF W] 50
percentile Zt(Korean Society of Pediatrics 1999) 7|F 22
HMEE AR e AT 324%E, H|TE 30% o3 F5=
H|ghe)| & 33ttt

%= Hlglole] A9, ApAIFke] A, -8, 7824 A7) A
A 53 2L FAA, AEE EA S0l UEdthe BE
o] 9l31(Dietz WH Jr 1986, Figueroa-Colon et al 1992), A4l
7oy Ao} Fiszto] vl d A F2 o 2T
Q9lo g g3ttty FrhPark & Oh 2004). B AF thid=}
o] A4, AX e APES WEAHYA F3HA Ak vEol

Variables Mean+SD"
Age(years) 11.9+ 0.9
Height(cm) 145.5+ 9.5
Weight(kg) 53.3£10.3
Body fat(kg) 24,5+ 7.7
% Body fat(%o) 457+ 8.8
Obesity index(%)” 32.4+10.0

D Mean+Standard deviation.
2 Obesity index = [(present weight—standard weight)/standard weight]
x100.

Table 3. Body-image of the subjects (n=36)
Variables Criteria N(%)
Medium 2( 5.6
Self body-image Fat and tall 20( 55.6)
Fat and small 14( 38.9)
Very thin 3( 83)
" Thin 3( 83)
Fagf;ys_mge Medium 23( 639)
Fat 6( 16.7)
Very fat 1( 28)
Very thin 1( 28
Mother's Thin 9( 25.0)
body-image Medium 19( 52.8)
Fat 7( 19.4)
Very satisfactory 1C 28)
Satisfactory 1( 28)
Satisfact'ion of Moderate 11( 30.6)
body-image

Unsatisfactory 9( 25.0)
Very unsatisfactory 14( 38.9)
B ooy e w1000
Fasting 3( 83)
Reduction of snacks 13( 36.1)
Method of body No fat food 3( 83)
weight control Commercial diet food 2( 5.6)
Exercise 13( 36.1)
Others 2( 5.6)
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F o] AA ] et Ao Table 49} 2} B 83 24
ZHEL 1774 mg/dL, €32 90.4 mg/dL, GOT/GPTE 25.8/
25.5 [U/L, s|=224L 145 gidLolyt)l. 83 2y 2B
AT fol gk B FEE(p<0.01), AFHE F-o FaHH
AE EAtHp<0.05). L A%, A5 2 A=LEY 42
Frol gk A o] AATAE(p<0.05, p<0.01, p<0.05), GPTE= |
ALET F28 Aol AHA-L(p<0.05), FRI2H-L A=A
7 Fo JEAAE B thp<0.01).
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Table 4. Biochemical index in bleood of the subject
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o 23 #Ut AxEn ok Lole] A, & FH2HE
£ 170 mg/dL ©]3t2 A1) 7IEX Bk @A A 3
AEdI(Sung ef al 2002), 53RN 2 AT EAES ¥
Z ZY2HEXE Lol 715X 9 v wA] HdED & 5
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o}l5(161.4 mg/dL)o] v felH o R A JERGI(Kim ef
al 2002), 555 © vlgt o}Fo A$, F Fa|EHEoXA
71EX] o)/de] g BAthe €5 IdF Ei(Lee & Kim
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a8l 2 E%F oY 52 u8d 9 ugo] Heo#g Ao
CEARA=

A7) oFgolA M HE el met 8- FFal
Folof 3t FUdAZ Ho] ZPHW T, FE, 48 ¥4
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F G e digt] MDA 25TE BT dEE
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£ Table 5} 2t} 1€ oA AFHHFE 9% wi A 1,841.6
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(n=36)

Correlation coefficient

Variables MeanSD"
Height Weight % Body fat Obesity index
Cholesterol(mg/dL) 177.4+30.4 0.4532" -0.3774" 0.0578 0.1274
Glucose(mg/dL) 90.4+ 9.3 0.3430" 0.4531" 0.4265 0.2789
GOT(QU/L) 25.8+ 9.6 0.0147 0.0773 0.3215 0.1278
GPT(IU/L) 25.5+28.6 0.0556 0.1188 0.3460" 0.1124
Hemoglobin(g/dL) 14.5+ 1.4 0.0543 -0.0699 -0.6338™ -0.2592

D Mean+Standard deviation,
" p<0.05,

" p<0.01: correlation coefficients(r) between biochemical index and anthropometric index.
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(p<0.05). 9% 24 A7t F AEA DN P<0.05), &4
AHH(p<0.01), B3HE(p<0.001), F] 28 E(p<0.01), 21&
d ZE(P<0.05), 21E73 H(p<0.05), ¥]Et?] A(p<0.01)2] A
FH ol fFolsiA st o, 24 /4(p<0.001)9} &4

Table 5. A change in daily nutrient intakes before and

after nutrition class (n=36)
Nutrients Before After
Energy(kcal)’ 1841.6x 479.7°  1549.0+ 478.1
Protein(g) 62.6+ 19.0 63.5+ 289
Plant protein(g)’ 388+ 11.6 316+ 135
Animal protein(g) 238+ 13.6 31.8+ 213
Fat(g) 488+ 189 457+ 260
Plant oil(g)” 315 13.0 228+ 123
Animal fat(g) 173+ 130 229+ 184
Carbohydrate(g)™ 2863+ 70.8 2208+ 58.8
Crude fiber(g)™" 45+ 16 142+ 57
Cholesterol(mg)” 502.7+ 230.4 341.0+ 231.9
Ash(g) 143+ 52 163+ 75
Ca(mg) 467.5+ 2069 394.4+ 247.1
Plant Ca(mg)’ 303.1+ 113.5 2313+ 1293
Animal Ca(mg) 164.4+ 167.2 163.1+ 194.8
P(mg) 889.0+ 272.6 801.1+ 351.4
Fe(mg) 1.6+ 28 99+ 4.0
Plant Fe(mg)" 93+ 23 70+ 30
Animal Fe(mg)™ 23+ 12 30+ 1.8
Na(mg) 3510.2+1277.3 3500.6+1666.3
K(mg) 1929.1+ 666.5 1919.4+ 772.8
Zn(mg) 8.0+ 24 74+ 32
Vitamin A(ug)” 748.2+ 325.0 526.1+ 321.1
Vitamin By(mg) 1.0+ 04 Ll 05
Vitamin By(mg) 09+ 04 09+ 04
Vitamin Bs(mg) 1.6 06 1.6+ 08
Niacin(mg) 127+ 6.1 132+ 77
Vitamin C(mg) 561+ 255 472+ 339
Folate(ig) 159.1+ 59.7 1787+ 903
Vitamin E(mg) 114+ 74 95+ 5.5

" Mean+Standard deviation.
: p<0.05, " p<0.01, ™ p<0.001: significant difference before
and after education as determined by Student's z-test.
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Fig. 1. A change in nutritional knowledge, nutritional atti-
tude, and self-satisfaction before and after nutrition classes.
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Fig. 2. A change in obesity index before and after nu-
trition classes.
" p<0.05 : significant difference before and after education as
determined by Student's #-test.

Aoz Avels A9t 8] W] v N5 4FE 9
ANE B A% FarTs a8 AFE o
Z A8k Aol o e8ttta SrH(Hyman ef al 1993). 2
A7E 1059 FAE 712t B FF BYL k] AX)
WE e BNE BYAT o|g 2 AL ASHo &
A A6 g F4 o o] FolAA ggby) WE F
H Age m% 5AE WP fE $F o8 BaP
A7} ol q Ao} & Foltk.
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B AFoAE ojdo] v|tte] dd € X7 We] 4%
o2 BT o0& LR INLN AF EQUnt} F
58]0 9% B wAS TG T uty, I AFH BH,
g A2, U HE L Aol HETE v|w FME IF
n4 ZHE grleslgen o 29E aoksid ot 2tk

1. BT 43 11949 37} ojdolge] Ha AT AF

& 747} 145.5 em$} 53.3 kgo|lom A|A RS 24.5
kg, AR HEL 45.7% 2 HHEE 32.4% |tk 27t
el 94.5%(348)= EBRlo] FEIt Azhsta
Ao, 63.9%23%)= A4l A Fo] TEAHA] X
st getgth e A7) ofdelrt AF 22 AE
o] 9l Aoz Yehdon, ¥ AF 2H WYL

THAE EZAP 9} FE P 7E ZH 36.1%(13%)

2 7¥ 'A Vet

2. HE 83 29 222 1774 mygdL, 932 90.4 mg/

dL, GOT/GPT: 25.8/25.5 IU/L, |28 145 g/

dLolith 8% FP 22 AT foldk Fo) 4

S(p<0.01), AFHe Hof FAAAE EIJvHp<0.05).

e A7 AE D AALER 47} folg o] A

A E(p<0.05, p<0.01, p<0.05), GPT= HA| W&

S0]8 A o] FTH-E(p<0.05), | BF2H S AR LE}
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o] ABBAE BYHp<0.01).

3. 19 AR FH S % 24 A 1,841.6 kealdl A 4
% A F 1,549.0 keal 2 5] 51 7H431tH(p<0.05).
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5. 9% a4 F HiE AT AFe 77} 1464 cm, 53.4
kgo| oz AL 21.9 kg, AR HEL 41.0%, H]T

EE 30.6%2 AAWEC] 94 24 AR FojsH

ZH 3R TH(p<0.05).
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