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Comparison of the Nutrition Knowledge, Food Habits and Life Styles of Obese Children
and Normal Children in Elementary School in Kyeong-gi Province
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ABSTRACT

The nutrition knowledge and food attitude of obese children were assessed and compared with their normal children count-
erparts to provide information for nutrition education programs. One hundred forty six obese children and 92 normal children
from the fourth to sixth grade in Bucheon and Anyang elementary schools of Kyeong-gi Province were selected for the study. A
multiple choice questionnaire, including 12 items of general nutrition knowledge and 13 items of weight control, were used to
test the nutrition knowledge of children. The results of this study are as follows : 1) 57.5% of male and 40.9% of female obese
children had experience with weight control, but the rate of correct answers on the nutrition knowledge test ranged from 53%
to 58%, which does not show any significant difference between the two groups. The rate of correct answers on items con-
cerning ‘general nutrition knowledge and ‘nutrition knowledge for weight control did not show any significant difference
among the two groups. 2) Obese male students showed a higher rate of correct answers(59.2%) on items of ‘the proper food
selection for obese children’, compared with their counterparts and also obese female students showed a higher rate of correct
answers(88.6%) on ‘physical exercise’, compared with their counterparts. 3) The rate of correct answers on nutrition knowledge
of ‘basic food groups, ‘the functions of iron and vitamins, ‘the concept of energy, and ‘the principle of weight change’ were
lower than 40%. 4) The obese children frequently did not have breakfast, overate during lunch in many cases, and had low
recognition on knowledge that was necessary to weight control. 5) Only 30.9% and 22.7% of male and female obese children
replied that they would participate in weight control programs. However, 53.6% of males and 68.2% of females did not show
any concern in participating the programs. From these results, it was suggested that it is necessary to motivate the obese to
participate in weight-control program. When developing nutrition education programs for the obese, the contents of the
questions that showed a low correct answering rates should be emphasized. (Korean J Community Nutrition 5(4) : 586~597, 2000)

KEY WORDS : childhood obesity - nutrition knowledge - dietary habit - nutrition education.

96d 23.0%), T3 oo} A9 4.7 (79 3.3%°l

N = A 96'd 15.5% 2 F/HEIGTHEEF 5 1997). 54

3], o} vjuhe: g vjte g g &) 1, A3
ozuete] A9 H2 189 7t Aokulete] ojghgol 2 <l BA| Bk ohizh P, ANz 1Y, IAWE 5

A 718k, 2SR Fobe] A 6.49(79d 3.6%04  F 22 2T AU FHEENE B e Aew &

A 20004 11€ 274

'Corresponding author : Eun-Kyung Kim, Department of Food Science, Kangnung National University, #123, Chibyun-dong,

Kangwon-do 210-702, Korea
Tel : 033) 640-2336, Fax : 033) 647-9535 E-mail : ekkim@knusun.kangnung.ac.kr

- 586 -



HA Jomz(o]Fe 1996), £7] A5 "eAo] =
HHO) ST 1990 ¢ HARE - dhal™ 1995).
g7 Agdol ngAd gAola(e)r|g T 1995),
Bele] 9R)o) 9J5te] AF Heol @3k SjAL AAo| 7he
g Al7jole 2, JHAou} studA gulE AF HEe &
T JATE HHg JFugo] dasirt dFM= 5‘-?—}
o) FUR A FFE SutE FIE] H3 BESE A
217} Wakgo] glo)A (National Dairy Council & Iowa
State University 1980) o|& o] &3l 25849 %
A F2L Yristy 1 295 EUE S5k 99A4
o e JYuSE FEA 02 AN At &, I
WERLe] GUdR| 2 F7} Aol wiet sl ohdE Az
AAE 0|43 YRS T2 o] @A HEH gl
t}(Smith & James 1980). 53], H|7 o}5& AT I
A& Z2aPel dgoz Ay 5o % PF8H
S 53 O AT B T2 a3 st AAsta,
2398 Prshe a7 9dER £85H oh(Dattilo &
Kris-Etheton 1992 : Jackson 5 1991 ; Knip & Nuti-
nen 1993 ; Wadden % 1990 : Wing 1992).
St A vigt obFe] F7HFEF T 1997)
_}9.0} AQA Aghol T (0] &5 1990) T2 Ao} H|vE
ot 2 X837 9% 4G 189 e disiMe
7 BEEoe] da Qlasta ok @zl 5 1995),
oz 3 Agus T2 R sda T84
e A7 (FES 1993 Z&ob - 427 1996
1994 ; ojollz} 5 2000)7F A& Holtt,
5 g ng T2 oYL Husate] g A &
Sde A7) JE Ao wAoH (TS 1992 U5
;- ALSF 1990 AES - o)A% 1995), B #
< P walE FEANE F e 7IEREA FosH
127 1995 F374 - &34 1998). wEhA], HThe] o
2 ANEE 3 FYns TS L] sty
¥ {2} (8] qtope} AAFo}) 9] ofekzla] & wigh dhAl T &%
dd a2 *3% Foe] moto] Ao FQstH, o]
2 EdE 1§ EX 9 2§ AAo| /gsolol gt AT
7HA] Fel A ‘3]?}"}(0] AP 5 2000 24 5 1999)
T Aol 7u] - o]AdF 2000 ; A&7 1995)F i
o7 JYRA NG Yo AFEe] HuEHY o, HTEH
BT GUA AL FAl] v B A= FokE o)
fﬂ%‘:} upEtA] £ A7 AE vttt A dote] FeA Y
F3 A58 2 A% $3S va BAFoRR, oF
s .,4:5_1 Juug T2aWE AYstn AAsked 2
N2A8E AFstaA gt

- &0 oo we
P Y R r-lu

rzL > o

o rir
Lot

e

A

,\
N

4 ok

el g 7 e - Mo} - BEA - 587

TE Hstd ArIE @FAG(TEA S FHA)
S8t 4, 5, 63hd obF F Frarel A 2](1999
2 )?15_ 7] AAZGANA BF o2 3 w2 150789

HgkE) gt olo] i&HE HET 150789 oo
3008l tidted AT-71zF F(20001d 2€)el AAA
AN ST a2, ok 9 o) A7k e A
AAZR ol FFe Wyt e es A2 SHT AAA
ZX)of w2} TR v AT 247 14677 9239
ol5 S tdoR & ATE YA

.lllN' o 2 @

filo f'

o 'S e =
/-\ }-}11

>.

2. 97%4

1) MAYE

BlvhE A ob5S Y5AR RO|RE 3t e
29 4L Aol AT AFE 25 SRR SAst
dot. F=F LohdS EFEX(1998)9] A tiF AF
(weight for height)¢] 50 percentile #& EFAFTO=E,
Z} obge] EFEATO Ui FAAT vl&s Atstd
90% oldte ‘AF FF o2 90~110%% A =2, 110~
120%= AF 2F 2, 120%014-2 Hwr o2 Adsiitt.
3 vk} F 120~130%F AERIT, 130~150%% 5
S5 H|9F | 150%0)4-8 ‘a1 xR o g BFaYvt

2) YYAN, A W HEB S TN

AEAE o] g3l Lolu|Th LA FFE WA= 82
o2 gEA g 2R e Ay 5& ARG B
9kx]4] testt National Dairy Council®} lowa State
University(1980)7} &% 70'&g NATs(Nutrition Ach-
ievement Tests)®] G ¥A]4 test(Fanslow & 1981)&
EUE oA i GEAA 2AR(HLF 1995) F
o A %H}@"] JAA Ao B3I 128 B AF EHd
DA FA, BASG ARSI £, A¥otst LA
(1996)¢] °5:rL§‘ Fasle] 235 vytel] @3 Uk AHE
2 nighale] AL B Ug 1383¢E FTHANA F
25%89] 4x] Acky FUdA A ZAAE AL AL

g HEXE AMEEt] GEAA S Drler]el FA AgAl
o) ¥ 25 4, 5, 63hd P obF 28 oz o

] testE AN AT ] test 27 EQiZ, B9 W
ol=g 2N FdmAtste] WS Falo] S0l
A AANE 279 WEES £ Basd. G934



588 - w|Rkops} Afoto] GoFAA, AA} & ¥ ¢ vk

testd) 238 24 J£-& Table 1% 2t}

T3, uH2(1999) 2 AdAokel 71-27(1996)8] ATl
A ALSEY AEAE a2, Ak Asw 2 ujg
Sl gAY Agwdl disle 54 Heg(ms 1%,
230, 2 2y o, A ohythe AMesld &
SEE ATk ofe e 744 HIE, 744 o), S Azk, 3
u, £ NE 2 $F A7 5 UWHAQl A&y} SE5HS
ZABIAT £ HlEHEe) oSS tAFO.E Tholo|E A)
ESB ok W&o WRA Sol ts) BHESEE gt

3) BHAE

ZE AFE SAS(Statistical Analysis System)2 ol
£33t A A3t vy AT oFee] IRk}
T, AEd 2 53 U 239 geilsEE Akt

Table 1. An analysis table of each item of the nutrition knowledge
test

Category Classification = Contest r\:::::zn:)f
General  Basic Basic food group 2
nutrition  nutrition Activity level and
energy requirements
Function of Energy rich nutrients 4
nutrients Function of calcium
Function of iron
Function of vitamin
Source of  Source of carbohydrates 6
nutrients Source of vitamin
Source of protein
Source of calcium
Carbohydrate rich food
Fat rich food
Nutrition Introduction Concept of energy 5
for to obesity  Causes of obesity
weight Principles of weight change
control Problems in obesity
Method of weight control
Food Empty calorie food 6
selection for Low calorie food
obese Snacks for obese children
children Beverages for obese
children
Cooking methods for
obese children
Food for obese children
Exercise Energy expenditure of 2
various activities
Energy expenditure
of various exercises
Total 25
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Table 2. Distribution of obese and normal groups by gender
Unit : Number(%)

Gender/Group Obese” Normal® Total

Male 102( 69.9) 61( 66.3) 163( 68.5)
Female 44( 30.1) 31( 33.7) 75( 31.5)
Total 146(100.0) 92(100.0) 238(100.0)

1) Obesity index > 120 2) 90 < Obesity index < 110



Table 3. Educational level and occupation of subjects' parents

WS AL - Aok - A - 589

Unit : Number(%)

Characteristics Examples Obese Normal x-test
Elementary school 5( 3.4) 0o( 0.0
Middle school 10( 6.9) 5( 5.5
. = 6.314
High school 76( 52.2) 49( 53.9) ﬁf -
Father College & University 36( 24.7) 30( 33.0) o ;05277
Graduate school 9( 6.2) 4 44 '
No comment 10( 6.9) 3( 3.3)
Fd“?a“?"a' Total 146(100.0) 91(100.0)
evel o Elementary school 3( 2.) 1C 1.1)
parents
Middle school 16( 11.0) 14( 15.2)
. ?=2.224
High school 88( 60.7) 54( 58.7) )(gf '
Mother College & University 27( 18.6) 16( 17.4) o _ 05 817
Graduate school 4( 2.8) 10 1.1) '
No comment 7( 4.8) 6( 6.5)
Total 145(100.0) 92(100.0)
Business-related 49( 33.8) 27( 29.6)
) = 1.409
Office worker 80( 55.2) 50( 55.0) ﬁf N
Father Professional worker 10( 6.9) 10( 11.0) 0 B 0.703
No job 6( 4.1) 4 4.4) '
Occupation Total 145(100.0) 91(100.0)
of parents Business-related 29( 20.0) 14( 15.3) ,
Office worker 35( 24.1) 20( 21.7) ﬁf =211
Mother Professional worker 4( 2.8) 5( 5.4) 0 __(3) S48
Housewife 77( 53.1) 53( 57.6) ’
Total 145(100.0) 92(100.0)
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Table 4. Anthropometric measurements of obese and normal groups
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Gender/Group Male Female
Variable Obese Normal Obese Normal
Age(years) 10.80 + 0.84 10.69 £ 0.83 10.77 £ 0.80 10.58 = 0.77
Height(cm) 1474 + 8.03 144.0 + 892 1465 + 7.27 1458 + 9.36
Weight(kg) 56.67 + 9.89 3847 + 6.94 5435+ 945 3944 + 8.48
Obesity index(%) 135.81 + 10.42 98.61 + 5.28 134.02 + 10.03 9773 £ 513
BMl(kg/m’) 2587 + 2.33 1837 + 1.28 2513 + 2.32 1829+ 1.73
Réhrer index 175.55 + 13.56 127.68 + 6.88 171.48 + 12.38 12528 + 6.5
Significantly different between obese and normal groups at : * : p < 0.05 = 1 p < 0.01 k% : p < 0.001

Table 5. Distribution of obese group by obesity index

Unit : Number(%)

Gender/Group Mild obesity” Moderate obesity” Severe obesity” Total
Male 31( 62.0) 64( 75.3) 7( 63.6) 102( 69.9)
Female 19( 38.0) 21( 24.7) 4( 36.4) 44( 30.1)
Total 50(100.0) 85(100.0) 11(100.0) 146(100.0)
x’-test x*=4.854, df=2, p=0.088
Obesity index : 1) 120~130%, 2) 130~150%, 3) > 150%
Table 6. Average scores and correct answering rates on nutrition knowledge test in obese and normal groups
o . Male Female
Classification of nutrition knowledge test
Obese Normal Obese Normal
Basic nutrition (2) 0.88 = 0.66 (44.1) 098 +0.74 (49.2) 093+ 0.74 (46.5) 0.97 + 0.60 (48.4)
Function of nutrients (4 1.74 + 1.05 (43.4) 1.74 + 0.95 (43.4) 1.82 + 1.08 (45.5) 1.77 £ 1.06 (44.4)
Source of_ putrients __E 6) ) 3.45 + 1.49 (57.5) 3.74 + 1.41 (62.3) 395+ 1.41 (65.9) 3.87 £ 1.80 (64.5)
“General nutiton (12) 607 + 247 (50.6) 646+ 2.04 (53.8) 6.65 + 2.09 (60.8) 661 + 292 (55.1)
Introduction to cbesity (5 240 +1.32 (48.0) 257 + 1.09 (51.3) 2.14 £ 1.27%(42.7) 2.77 + 1.06 (55.5)
Food selection for obese children (6) 3.55 + 1.48*(59.2) 297+ 1.43 (49.5 370+ 1.21 (61.7) 3.81 + 1.25 (63.4)
Exercise (2) 1.38 + 0.70 (69.1) 1.44 £ 0.59 (72.1) 1.77 + 0.48*(88.6) 1.32 £ 0.59 (66.1)
“Nutrition for weight control (13) 7.3+ 255 (564) 702+ 221 (540) 7.61 + 193 (58.6) 790+ 2.10 (554)
Total (25) 1340+ 4.04 (53.6) 13.48 +3.52 (53.9) 14.26 + 3.26 (57.0) 14.52 + 4.33 (58.1)

[ ] : Perfect score
() : Percentage of correct answering

* : Significantly different between obese and normal groups at p < 0.05
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Table 7. Comparison of correct answering rates between obese and
normal groups on nutrition knowledge test by item

Male
Obese Normal

Female

Obese  Normal

No. Contests

21.6% 377 326 355

2. Activity level and energys  66.7 60.7 61.4 61.3
requirements

1. Basic food groups

3. Energy rich nutrient 57.8** 344 56.8** 258
4. Function of calcium 62.8 721 70.5 80.7
5. Function of iron 21.6 26.2 227 29.0
6. Function of vitamins 314 410 31.8 419
7. Source of carbohydrates 353 344 43.2 38.7
8. Source of vitamins 82.4 80.3 86.4 80.7
9. Source of protein 52.0 63.9 72.7 71.0

10. Source of calcium
11. Carbohydrate rich food

71.6* 869 727 710
48.0 49.2 43.2 48.4

12. Fat rich food 55.9 59.0 77.3 77 .4
13. Concept of energy 39.2 42.6 296 452
14. Causes of obesity 46.1 459 34.1%* 645
15. Principle of weight change 24.5 29.5 18.2 16.1
16. Problems in obesity 62.8 70.5 56.8 74.2
17. Method of weight control  67.7 65.6 75.0* 774
18. Empty calorie foods 61.8 70.5 52.3 74.2
19. Low calorie foods 50.0+ 279 386 419
20. Snacks for obese children  53.9 459 68.2 67.7

21. Beverages for obese children 67.7**  42.6 75.0 51.6
22, Cooking methods for obese 64.7 54.1 79.6 74.2

children
23. Food for obese children 56.9 55.7 56.8 71.0
24. Energy expenditure of 814 78.7 97.7*+ 839
various activities
25. Energy expenditure of 56.9 65.6 79.6* 484

various exercises
Total 537 536 57.3 58.1

Significantly different between obese and normal groups at
*:p <005 #x:p <001 xxx 1 p < 0.001
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Table 8. Food habits scores of obese and normal groups
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Male Female
Content - -
Obesity Normal Obesity Normal
Have regular meals 2.75 £ 095 2,67 = 1.06 2.66 + 0.81 2.68 + 0.87
Skip breakfast 246 + 1.13* 2.02 +£1.10 252 + 1.05 216 £ 1.19
Eat sweet foods between meals 3.25 + 1.02 3.13 £ 0.94 3.39 £ 0.95 3.29 £ 094
Eat heavy meals 321 £ 096 3.00 £ 113 3.66 + 0.81 332 £1.01
Have meals quickly 276 + 1.14 2.85 +1.22 332 +£ 096 3.35 £ 0.84
Have meals even though there is a feeling of full- 3.54 £ 0.86 343 £ 112 3.50 £ 1.05 3.65 £ 0.91
Like fat rich foods 2.75 + 0.95 262 + 1.04 3.29 £1.02 3.03 +£1.08
Like convenience foods or fast-foods 3.04 £ 098 3.00 = 098 3.09 + 1.05 3.19 £ 1.08
Eat any food when depressed 422 £ 0.75 4.02 £ 1.02 429 £ 0.79 4.29 £+ 0.69
Average score 3.01 + 0.46 290 + 0.42 3.23 £ 048 3.19 + 0.51

* : Significantly different between obese and normal groups at p < 0.05



Table 9. Eating habits and life styl of obese and normal groups
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Male Female
Items Examples

Obese Normal Obese Normal
1-2 times 89(89.0) 43(70.5) 40(90.9) 27(87.1)
. ¢ 3-4 times 7( 7.0) 13(21.3) 4(9.1) 4(12.9)

requency o e
snack/day 5-6 tlmeF T 1.0) 1 1.6) 0( 0.0) 0( 0.0)
On occation 3( 3.0 4( 6.6) 0( 0.0) 0( 0.0)
¥’ = 9.057, df = 3, p = 0.029 X =0277, df=1, p=0.598
Hunger 41(41.0) 24(39.3) 12(27.3) 14(45.2)
From habit 12(12.0) 14(23.0) 7(15.1) 2( 6.5)
Reasons for snacks Mother 28(28.0) 6( 9.8) 6(13.6) 6(19.4)
n To kill time 15(15.0) 11(18.0) 16(36.4) 9(29.0)
Others 4( 4.0 6( 9.8) 3(6.9) 0( 0.0)
xz = 11.689, df = 4, p = 0.039 xz = 5813, df =4, p=0.325
Breakfast 10( 9.8) 8(13.1) 4(9.1) 7(22.6)
M h | Lunch 54(52.9) 20(32.8) 29(65.9) 10(32.3)
ost heavy meal ;i ner 58(37.3) 33(54.1) 11(25.0) 14(45.2)
X’ = 6.280, df = 2, p = 0.043 ¥’ = 8.435, df = 2, p=0.015
6-7 hours 32(31.4) 12(19.7) 14(31.8) 8(25.8)
Steeping h /d 8-9 hours 65(63.7) 43(70.5) 28(63.6) 21{67.7)
€epIng NOUrYAaY: ~ 10 hours 5( 4.9) 6( 9.8) 2( 4.6) 2( 6.5)
¥ =3.577, df = 2, p= 0.167 ¥’ = 0.395, df = 2, p = 0.821
Watching TV, VIR 6( 5.9 0( 0.0 6(13.6) 9(29.0)
Playing with computers 53(52.5) 29(47.5) 6(13.6) 3(9.7)
Most favored Reading books 6( 5.9) 5(.8.2) 4(9.1) 5(16.1)
hobbies Taking exercise 31(30.7) 25(41.0) 16(36.4) 10(32.3)
Others 5( 5.0 2(3.3) 12(27.3) 4(12.9)
xz = 5.503, df=4, p = 0.239 xz = 4992, df =4, p=0.288
Scarcely 12(11.8) 6( 9.8) 7(15.9) 11(35.5)
1-2 times 27(26.5) 19(31.2) 21(47.7) 10(32.3)
Frequ.ency of 3~5 times 31(30.4) 17(27.9) 12(27.3) 6(19.4)
exercise/week Almost everyday 32(31.1) 19(31.2) 4(9.1) 412.9)
¥ = 0.508, df = 3, p = 0.917 x'=4679, df = 3, p=0.197
Scarcely 10( 9.8) 5( 8.2) 6(13.6) 6(19.4)
10— 30 minutes 29(28.4) 16(26.2) 10(22.7) 8(25.8)
Exercising hours/  0:5—1 hour 30(29.4) 15(24.6) 17(38.6) 13(41.9)
day 1-2 hours 25(24.5) 19(31.2) 11(25.0) 3(9.7)
More than 2 hours 8(7.8) 6( 9.8) 0( 0.0) 1(3.2)

x> =1.295, df = 4, p = 0.862

¥’ = 4.200, df =4, p = 0.380
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Table 10. Current weight and desired weight in obese group

2ol A ZHz} 9.05 kg, 14.6 kg, 26.6 kg2 At Aol &
B3, ol AA AF) g v&E ANEIRE 17.6%,
25.2%, 39.0%°l HFHA

vgk obFo] AFEE AR R 3y g 4RR
W Table 113 2t} AFZ2HES A=E o] Ae oF
T W 27 57.7% 40.9%2 AFAN 258w 58
dAE didez 3 AFdA fAE F(1997)°] Bug
As 249 Aol I vt obF9 vE& (ot 53.6%,
oo} : 34.8%)F FAIBIA T tholoEe] A% F7]& Hot
A% o] 53.6%= /M L v&S AR WY,
ol RES ARt 4.4%2 PV BRI, T2

Mild obesity Moderate obesity Severe obesity
Current weight(A)kg) 51.67 + 8.62° 57.14 £ 9.09° 66.41 + 10.34°
Desired weight(B)(kg) 4196 + 7.27 4249 £ 7.07 39.86 + 7.44
Difference(A — B)kg) 9.05 + 5.13° 14.60 + 5.95° 26.55 + 12.46°
% Difference” 17.62 = 9.50° 25.19 + 8.78° 39.04 + 12.20°

1) % Difference = [(A — B)/A] x 100
Means with different letters(a, b, ¢) within a row are significantly different from each other at p = 0.05 as determined by Tukey test

Table 11. Weight control concerns in obese group

Examples Male Female ¥’ -test
. Have 56( 57.7) 18( 40.9) ¥ = 3435
Experience of Have not 41 423) 26( 59.1) df=1
weight control Total 97(100.0) 44(100.0) b= 0.064
Appearance 4(7.1) 4( 22.2)

) Health 30( 53.6) 6( 33.3) ¥ = 1595
Motives for Parent's advise 15( 26.8) 8( 44.4) df =3
weight control Others 7(12.5) o 0.0) 0 = 0.002

Total 56(100.0) 18(100.0)

Exercise 19 (33.9) 4 22.2)

Diet 11( 19.6) 6( 33.3) 2= 2363
Methods of Exerise + Diet 24( 42.9) 8( 44.4) ﬁf ~3
weight control Medication 2(_3.6) o(_0.0) 0= 0501

Total 56(100.0) 18(100.0)

No difference 12( 21.4) 3( 16.7)

Less than 3kg 25( 44.6) 7( 38.9) ,

3- Skg 10( 17.9) 3( 16.7) X =187
Weight loss Above 5kg A 3.6) 2 11.1) df = 4

Gained 7( 12.5) 3( 16.7) p=0759

Total 56(100.0) 18(100.0)

Adequate food intake a day 49( 50.5) 19( 43.2) p = 0419
Recognition of Kinds of food to be avoided 65( 67.0) 36( 81.8) p = 0.071
knowledge for Adequate exercise(@amount and type) 39( 40.2) 20( 45.5) p = 0.558
weight control Method to record food diary 3 3.1) 4 9.1 p=0.129

Total 156(100.0) 79(100.0)

L o will do 30( 30.9) 10( 22.7) ,
Participation opinion Not do 15( 15.5) 4 9.1) x = 2735
for weight control Uncertain 52( 53.6) 30( 68.2) df=2
program Total 97(100.0) 44(100.0) p=10.255
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