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Abstract

This study was designed to evaluate the nutritional status and dietary problems of obese elementary students consuming
unbalanced diets. Blood parameters, body-image perceptions, taste preferences, and nutrient intakes of 40 obese
elementary students with unbalanced diets were compared to those of 40 additional obese elementary students as a control.
The averages for age, height, weight, and obesity index were 11.5 years, 142.0 cm, 51.0 kg, and 35.4% in the study group
and 11.8 years, 144.0 cm, 53.5 kg, and 36.3% in the control group, respectively. The major disliked foods by the students
in the study group were vegetables (65%) particularly Kimchi (15%), as well as fish(15%), and pulses (10%). Mean serum
cholesterol, blood glucose, GOT/GPT, and hemoglobin levels were 175.1 mg/dL, 89.2 mg/dL, 24.1/18.9 IU/L, and 14.3 g/dL
in the study group and 182.8 mg/dL, 91.3 mg/dL, 28.3/33.9 IU/L, and 14.7 g/dL, in the control group, respectively.
Approximately 60~80% of the subjects responded that they eat a meal everyday, and the remainder skipped at least one
meal. The preference for salty tasting foods was significantly lower in the study group, but the preferrence for hot tasting
food was higher as compared to the obese control group(p<0.05, p<0.05). The daily energy intakes of the study and control
groups were 1,768.3 kcal and 1,572.7 kcal, respectively, but there was no significant differences between them. Daily
intakes of animal protein, fat, animal fat, and vitamin B; were significantly higher in the study group than in the control
group. In conclusion, this study found that obese children consuming unbalanced diets strongly disliked vegetables,
particularly Kimchi, as well as hot tasting foods; however, they preferred salty foods. Daily intakes of animal protein and
fat were higher in the study group as compared to obese children not consuming unbalanced diets.

Key words : Unbalanced diet, obese children, taste preference, dietary behavior, nutrient intake.
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229 kS A3 7| (Fuji dry-chem auto-5, Fuji Photo
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Table 1. General characteristics of the subjects

Obese children Obese Sienifi
Variable with an unbalanced children cai[;ez)
diet(n=40) (n=40)
Age(years) 1.5+ 1.2V 118t 12 NS’
Height(cm) 142.0+10.1 144.0+ 9.1 NS
Weight(kg) 51.0+11.1 53.5+11.0 NS
Obesity index(%)4) 35.4+12.4 36.3x£15.6 NS

D Meantstandard deviation.

2 Significant difference determined by Student's #-test between
two groups.

* Not significant.

K Obesity index = [(present weight — standard weight)/standard
weight]x100.

Table 2. Food items having unbalanced diet of the
subjects

Food group Food item Number of subject n(%)
Kimchi 6(15.0)
Welsh onion, garlic 4(10.0)
Carrot 3( 7.5)
Spinach 3( 7.5

Vegetables 26(65.0)
Cucumber 3( 7.5
Water dropwort 1( 2.5)
Squash 1( 2.5)
General vegetables 5(12.5)
Oyster 1( 2.5)

Fishes and

shellfishes Clam 1( 2.5) 6(15.0)

General fishes 4(10.0)
Bean 3( 7.0

Pulses 4(10.0)
Soybean curd 1( 2.5)

Mushrooms ~ Mushrooms 2( 5.0) 2( 5.0)

Meats Meats 2( 5.0 2( 5.0
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2Jn]gkato] 175.1 mg/dL, 89.2 mg/dL, 24.1 TU/L, 18.9 TU/L,
143 g/dLol gl e, thzo] 182.8 mg/dL, 91.3 mg/dL, 28.3
IU/L, 33.9 TU/L, 147 g/dLZE 5 = 2ol F-2l 3t zlol7} 191
o 83 Ao e A8 die] 2L Fol7] Wi
of o1 &4 It AEHI Ut Lole] A%, F FdaH
E2 170 mg/dL ©Jst= A%1e) 7]EX B} WA s =
I AET(Sung er al 2002), BT 25801 B A A
2159 8% FYSHEX T Lot 7|EX S H D W B2
Z5E o] ¥gt ©}15(180.3 my
dLye] 83 Z@|2HEe] A4 AlF olE(161.4 mg/dL)dl| ¥l
& foAo s =A YEPEI(Kim e ol 2002), FEE oA
H|Tk o}50] 7Y F e 2E|Eo| 7IER] o) FEE B
A= Lee & Kim(2005)8] Ao} FAlgH A gkolitt £ A
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Table 3. Biochemical index in blood of the subjects

Obese children with  Obese

Variable an unbalanced diet children iﬁle%
(n=40) (n=40)
Cholesterol(mg/dL) 175.1+23.5" 182.8+437.3 NS
Glucose(mg/dL) 89.2+ 89 91.3+104 NS
GOT(IU/L) 24.1% 6.0 283123 NS
GPT(IU/L) 18.9+12.2 204+ 82 NS
Hemoglobin(g/dL) 143+ 1.3 147+ 17 NS

" Meantstandard deviation

? Significant difference determined by Student's r-test between
two groups

¥ Not significant
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Fed, ol 3t dLdie] H A= A3 n)F JLie
AF FE3 AR Wl wE vz} 7r)de
Aol At A, YAFE B sHe obse ¥l
ol 14 EAE 2= A7H(Lee & Lim 2001)% A|A|
i lo] obEo] vt 9 2 A5y} A HE JF A

€ FAI] 93 BRHAME o] Fojxof & Ho|r}, B
Aol AT 27 Alolol] S =Z2H g3k
Frelgt o]zt glded), ol Hau|THEe] F9 HAAE

ol A&Fel7] Widl vehd 2z g
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A, "4, Age] AAL NxE A8 66.7%, 84.2%,
63.2%, tHZT9 64.1%, 76.9%, 53.9%7} ‘vl AAlgch a1
eiich HAR|nrd E2TF 2F AR 10~308,
AAE FAAF R i), AAEFE ATER BBty @
g B g0l 71 Eskoh ARSIt tigk ARl
A2 B AABA] FH53.9%), 2T dAF e}
(55.3%)’ 3 H3 vl&o] ot F F 7ol o3 zlol=
AAT) v|wk opFe] 213 Fe] BgH Aol|A] v|TE ofF-& T
2 Al A 3FA] &2 (Oblacinska & Jodkowska 2000),
53] ol ArE A2e 5 22 A2 EAI%-(Serra et al
2003)0] BT} ol AAle 12417 o] el FEo = <l
& FFo] B otz AAE Ho AU Y T=FS

Table 4. Dietary behavior of the subjects N(%)
Obese children with an Obese
Variables Criteria unbalanced diet children Significance
(n=40) (n=40)
Everyday 26(66.7) 25(64.1)
5~6 times 5(12.8) 8(20.5) x%=1.1119
Frequency of breakfast o
per week 3~4 times 3(7.7) 2(5.1) d=4
1~2 times 3(7.7) 2 5.1) NS
No 2( 5.1 2( 5.1)
Everyda 32(84.2 30(76.9
ryday (842) (76.9) 55525
Frequency of lunch 5~6 times 5(13.2) 3(7.7) g3
per week 3~4 times 0( 0.0) 4(10.3) NS
1~2 times 1( 2.6) 2(51)
Everyda; 24(63.2 21(53.9
ery .y (63.2) (33.9) 27223692
Frequency of 5~6 times 10(263) 12(308) ‘#&4
dinner per week 3~4 times 3(7.9) 2( 5.1) NS
1~2 times 1( 2.6) 4(10.3)
<10 minute 11(28.1) 13(33.3) 1°=6.7963
Duration of mealtime 10~30 minute 25(64.1) 23(59.0) a2
>30 minute 377 3(7.7 NS
2 °=0.0000
, _ Regular 19(48.7) 19(48.7)
Regularity of mealtime dr-l
Trregular 20(51.3) 20(51.3)
NS
Less than friend 7(18.0) 5(12.8) 1°=0.4286
Capacity for eating Similar friend 20(51.3) 22(56.4) ar2
Much than friend 12(30.8) 12(30.8) NS
1°=0.6389
. ] Regular 18(46.2) 21(55.3)
Regularity of intake ar1
Irregular 21(53.9) 17(44.7)

NS
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Table 4. Continued
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Obese children with an Obese
Variables Criteria unbalanced diet children Significance
(n=40) (n=40)
1~3 times/week 5(12.8) 5(12.8) x2=0.3833
Fre?qu.ency of 2 times/month 7(18.0) 9(23.1) 3
dinning-out 1 time/month 16(41.0) 14(35.9) S
<1 time/month 11(28.2) 11(28.2)
Korean food 19¢50.0) 23(57.5)
Chinese food 4(10.5) 2( 5.0)
Menu of Fast food 1( 2.6) 1( 2.5) *23330
dinning-out Western food 8(21.1) 5(12.5) z:s
Japanese food 3(79 4(10.0)
Others 3( 7.9 5(12.5)
=2 times/day 2( 5.3) 5(12.5)
1 time/day 13(34.2) 14(35.0) x *=4.3547
F;Z‘i‘i’szc:n:cfk 4~6 times/week 7(18.4) 2( 5.0) a4
1~3 times/week 7(18.4) 9(22.5) NS
Never 9(23.7) 10(25.0)
Milk and it's products 17(44.7) 13(33.3)
Fruits 3(10.5) 7(18.0) x7=2.4501
Food for snack Wheat meals 4(13.2) 4(10.3) dar-4
Fast food 5( 5.3) 1( 2.6) NS
Bakery, confectionary 6(26.3) 14(35.9)

I1]-(Klelnman et al 2003)
7“4 < It dFAY 9L
7ol #H2& R Q7] W&o s 2 A
o] Erh Tt 2FIAYL tido g HAE Bae e al2006)
o] AFlA L AALE e ulgo] ok, HAl, A9 zzt
51.1%, 79.4%, 66.3%% FER}, 2 dtel 7o) AAlulw )
EUTE B ATFA BT olFe] HYPFS HAld e &
o3 2ol & glA ot A2 HEr) B3 IesL A4} A
ol Bt star Aatake] AR B EA|Ao| vrER
7] WEel ol thgt A} A7} e

AL h3Ate] ok M5zl th3 A= Table 59+ 2tk
5‘1:]}\11;11\:1]-—‘}'-3!,], ;Hz:,l-_g] 1\-4_-\3} /\]u} 2uto] M3s e RN
Aol 7b YA ok, Buk3.03 3.6)7 m&3H2.59 1.9)
tol] folgk Abo] & Hol Hajuuhe Aok o A

3tal(p<0.05), &3t B HAojdte RO 2(p<0.05) e
st
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Table 5. Taste preference score of the subjects

Obese children with Obese

Taste an unbalanced diet children
(n=40) (n=40)

Sweet 25411 26£1.0
Salty 3.0+1.2 3.6+1.1
Sour 34+1.1 32413
Bitter 4.3+0.8 43410
Hot" 2513 1.9+1.2

" Meantstandard deviation.
2 Significant difference determined by Student's s-test between
two groups(* p<0.05).

2T 9 A3 AHl= Table 634 2]
A9 5 & 2F2} 1,768.3 keal®) 1,572.7 keal 2
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Table 6. Daily nutrient intake of the subjects

Obese children

Nutrient with an u.nbalanced c(}?itl)grs:n
diet (n=40)
(n=40)

Energy(kcal) 1,768.3+502.3" 1,572.7+ 458.8
Protein(g) 65.0+ 20.8 56.7+ 15.9
Plant protein(g) 342+ 123 338+ 124
Animal protein(g) > 30.7+ 14.5 29+ 93
Fat(g)’ 48.6+ 18.5 39.8+ 157

Plant oil(g) 259+ 149 237+ 134

Animal fat g)’ 22.7+ 12.0 161+ 11.0
Carbohydrate(g) 266.0+ 76.6 2479+ 753
Crude fiber(g) 41+ 1.6 48+ 19
Cholesterol(mg) 432122321 3782+ 2179
Ash(g) 154+ 58 147+ 53
Ca(mg) 434.1% 2195 421.5+ 222.0

Plant Ca(mg) 2553+ 1296 2704+ 112.3

Animal Ca(mg) 178.8+ 157.2 151.2+ 173.0
P(mg) 886.7+ 313.4 792.8+ 2372
Fe(mg) 108+ 33 106+ 32

Plant Fe(mg) 80+ 29 8.1+ 27

Animal Fe(mg) 27+ 12 255 1.6
Na(mg) 3,739.0+1497.0 3,664.1+1198.4
K(mg) 1,913.7+ 726.8 1,916.6+ 629.8
Zn(mg) 79+ 22 73+ 22
Vitamin A( ¢ g) 654.1+336.9 612.0+ 319.9
Vitamin B;(mg) 1.0 04 09+ 03
Vitamin By(mg)" 1.0+ 04 08+ 03
Vitamin Bs(mg) 1.6+ 0.7 14+ 05
Niacin(mg) 134+ 64 117+ 4.7
Vitamin C(mg) 52.0+ 282 528+ 238
Folate( ¢ g) 161.8+ 71.2 167.1£  70.7
Vitamin E(mg) 108+ 7.8 89+ 49

" Meandtstandard deviation,

? Significant difference determined by Student's #-test between
two groups(* p<0.05, p<0.01).

A4u|REo] Fekort, foldt Aol gglth $24 vl
AP, BB A1, vlEE] B, A% BANETG07 g

=

ol & Al Hobr|ob RAHSET

486 g 227 g, 1.0 mg)°] NETF(22.9 ¢, 39.8 g, 16.1 g, 0.8
mg) B}t 498 EJTHp<0.01, p<0.05, p<0.05, p<0.05).
ATk obgo] F2 HAshs AF2 AaR AAFA
), olg} 2L AFV3e ] H3xe FHsHA @2 A
o=z Az+AT) o2 A Lee H 1998, Park 2000, Kim &
Seo 2004)°4 MAFE oA o] 71 Holste] HA s}
A e AFolH, I olfe WAIZL vnA et A=5H
Q) uf-g gtoli} 22 gt wfj Folghm 3Tk £ Ao HAH|
ot ols & AukS o] AEahar vk dlofsly] W] A
AFY A E 795t A3 ES BARRE 43AE,
ANaF A SF79 2o g2 A E2 437 Tk &
24 ddolt Ak A7 di2TEG 27 Jehd Ao
2 Bz} weld gdo g HAAEY ot Aseete] #A
W o]5o] 9F A3 Adelel niX e Jd e Bo AR
Holm 2HAQ A7} o]Fojxol & Aoz AYztEnt

F o] V7Y U%F A Korea Health Industry Develop-
ment Institute in Ministry of Health and Welfare 2006)1 <|
3ha 7~124) ojde]9] ouR] T 1,931.6 kealo| A
H, z} A%l gt ovA] E 8 3% %H(The Korean Nu-
trition Society 2005)3} ¥l w & wl 108.7%<] HH Fv& B
Ak ol9h vjmE W £ AT chAAES BTl Sl =
E7eta ouA "e S 79.8%2 W oA 43
Z 2ok vgk olge] ouR] HFHHFE AL olsET B
the E3(Waxman & Stunkard 1980)7} Sl& wHH w|RHgh
ARl Flgt 2ol 7} glths BayMiller ef al 1996) %
o] g A2E JelA] Bt vt Ao S I+
(Yoon et al 2006)°] <J5HA £ AT thdAe} dAlo] frAlgt
vk 2580l oA AF L 1,803.6 kealZ B oFF
9] 1,664.0 keal 2.t} =UA|9E g2lgt 2jol= gl Ao U
el ole} 2 AFEL fo AT i3 vEle 2
AL AFH 2AM] AFAFE AA Baste FEe] e, 2
A3} 3] Fo] BFE e AFHog s @)t A A4
3 2AL 713 5 G AFHoR HuHE 4 len, vk
AF o] ol9]dl| thdgt aglo] 2Hg-81r] wolztn )
Mgtz ek webA] Tt olEsE e R gt Y Bt
£ 2 Ar1de)n kg vn 855 w24 A
FANE B3 o] Folxol & Ao R AlgHTH

£ Aol Bashe vT okEe] 9% BAE A¥E
o2 vt olE S Yo FAFI AL =S A
J|zAte R Festuat sk vt obgd} AAA| &
E R ol 74084 S ez EY A4, AAE %

=
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R FF AF AU E B U AdE| w2

He 11549 1184010 0H, i 417

142.0 cm®} 51.0 kg, 2T 144.0 cm®}

535 kgolth. B ¥vl=E HAR|UEY gz 7zt
T

Qo
FoAlME AXE HAs= v
ZH 2= E, 9, GOT,
GPT, s|=224 ake A2n|vhre] 1751 mg/dL, 89.2
mg/dL, 24.1 TU/L, 18.9 IU/L, 14.3 g/dLo|Qom, thxito]
182.8 mg/dL, 91.3 mg/dL, 28.3 TU/L, 33.9 IU/L, 14.7 g/dLE
o Zhell folg ko]t QISiTh o}, A, Aol Ax}
W= ALY 66.7%, 84.2%, 63.2%, HZT2] 64.1%,
76.9%, 53.9%7}F ‘L AARgTh 31 gl A4 Wws} S
Yebstth A} tl2ge] wut Al 2ute) A3 %
= 7@ 2ozt fiden, Auk3.03 3.6)3 122,59}
9 F T ol Freldt AolE Hod FHAuutEe gk
Y A3831(p<0.05), RS o dolshE A Z(p<0.05)
Uelsticth, JA R 2] iR g 52 7
7} 1,768.3 keal®} 1,572.7 keal 2 H2AH|gko] =gton) &
o3k zfol= Gtk BEA vl A, S84 24 v)e}
B, HFH S WA TF(30.7 g, 486 g, 22.7 g, 1.0 mg)©|
2229 g, 398 g, 16.1 g, 0.8 mg)ET}t Go)alA =3k
(p<0.01, p<0.05, p<0.05, p<0.05).

ool AT AFE TN A8l H|Tt o}FL F0
A A Fo] Anfrol A Fol, Buke o N3l ue
B2 @ols S5 DAy A At o ge RHow
et LRE H) R obg R ok 7o) o & EA|vp LA
& 7hsAol o B ook mEA Htks A3 ) W2

we] WEA] o]Rojzjol & Fow AlgHT)

Jo

rlo

v

= d

Bae YJ, Kim EY, Cho HK, Kim MH, Choi MK, Sung MK,
Sung CJ (2006) Relation among dietary habits, nutrient
intakes and bone mineral density in Korean normal and
obese elementary students. Korean J Community Nutrition
11: 14-24.

Fricker J, Le Moel G, Apfelbaum M (1990) Obesity and iron
status in menstruating women. Am J Clin Nutr 52: 863-6.

Han HYG, Kim EK, Park KW (1997) Effects of nutrition
education on nutrition knowledge, food attitude, food ha-
bits, food preference and plate waste of elementary school
children served by the national school lunch program.
Korean J Nutrition 30: 1219-1228.

B v okEel 4qF,  HIE D 9 A

A

Sel 133

= oo H

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 child-
ren. Korean J Nutr 35: 60-68.

Kim YH, Seo JS (2004) Dietary pattern of children with an
unbalanced diet in school feeding, J Korean Diet Assoc
10: 345-355.

Kim YS, Kong SS (2004) A study on weight-control beha-
viors, eating disorder symptoms and depression among fe-
male adolescents. J Korean Acad Psych Mental Health
Nurs 13: 304-314.

Kleinman RE, Hall S, Green H, Korzec-Ramirez D, Patton K,
Pagano ME, Murphy JM (2002) Diet, breakfast, and aca-
demic performance in children. Ann Nutr Metab 46: 24-30.

Koo NS, Park CI (1998) Food preference of elementary school
children under meal service in Taejon. Korean J Commu-
nity Nutrition 3: 440-453.

Korea Health Industry Development Institute in Ministry of
Health and Welfare (2006) Report on 2005 National Health
and Nutrition Survey, Seoul, Korea.

Korean Society of Pediatrics (1999) Body growth standard
value of Korean pediatrics in 1998. Seoul, Korea.

Ku PJ (1999) A survey of elementary school children's food
habit for nutrition education of elementary practical arts.
Graduate school of education MS thesis Pusan National
University of Education.

Lee H (1998) A study of the dietary habits and food prefe-
rences of elementary school children in Pocheon-Gun. Ko-
rean J Community Nutrition 3: 818-829.

Lee HY, Lim JT (2001) Survey on the dietary life of children
and their mothers. Early Childhood Care Research 9: 1-
32.

Lee JC, Kim MH (2005) A study on dietary related factors
and blood parameters of obese children residing in Sam-
cheok. J Korean Diet Assoc 11: 190-204.

Lee NH, Joung HJ, Cho SH, Choi YS (2001) A study on the
development of programs for the nutrition education of pre-
school nursery facilities. Korean J Community Nutrition 6:
234-242.

Lee SA, Bae YJ, Sung CJ (2006) A study on nutritional status
of iron in Korean normal and obese male elementary school
students. J Korean Diet Assoc 12: 55-67.

Lim SJ, Kyoung EJ (1990) A Nutrition education program for
the children of obese or unbalanced dietary habits. Korean
J Nutrition 23:2779-286. ‘



134 3 o 73

Miller WC, Lindeman AK, Wallace J, Niederpruem M (1990)
Diet composition, energy intake and exercise in relation to
body fat in men and women. Am J Clin Nutr 52: 426-430.

Oblacinska A, Jodkowska M (2000) Eating patterns of school-
aged children and adolescents in Poland - questionnaire
investigations. Med Weiku Rozwoj 4: 53-64.

Park SJ (2000) The effect of nutrition program for elementary
school children-especially focused on being familiar with
vegetables. J Korean Diet Assoc 6: 17-25.

Park SJ, Kim AJ (2000) A retrospective study on the status
of obesity and eating and weight control behaviors of ele-
mentary school children in Inchon. J Korean Diet Assoc 6:
44-52.

Serra Majem L, Ribas Barba L, Aranceta Bartrina J, Perez
Rodrigo C, Saavedra Santana P, Pena Quintana L (2003)
Children and adolescent obesity in Spain. Results of the

o] & A Rolrob RAERGH

Kid study(1998-2000). Med Clin (Barc) 121: 725-732.

Sung CJ, Noh SR, Han KH, Kim YH, Hong WIJ, Kim SK,
Kim MH, Lee HY, Kim AJ, Han EK, Choi MK, Lee YS
(2002) Clinical nutrition. Shinguang, Seoul, Korea. p 284-
285.

The Korean Nutrition Society (2005) Dietary Reference In-
takes for Koreans. Seoul, Korea.

Waxman M, Stunkard AJ (1980) Caloric intake and expen-
diture of obese boys. J Pediatrics 96: 187-193.

Wright DE, Radiclife JD (1992) Parents' perception of in-
fluence on food behavior development of children atten-
ding day care facilities. J Nutr Edu 24: 198-201.

Yoon CS, Bae YJ, Lee JC, Sung CJ (2006) A study on status
magnesium, iron, copper, zinc in Korean obese male ele-
mentary school students. J Korean Diet Assoc 12: 378-389.

(20072 109 232 A<, 2008 1€ 162 A=)



