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Effect of Nutrition Education Program in Obese Children and Their Parents(1I)
— Focus on Nutrition Knowledge, Eating Behaviors, Food Habit and Nutrient Intakes -

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 nutrition knowledge,
eating behaviors, food habit, nutrient intakes in obese children and their parents 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 for
the subjects was carried out by the professional personnel such as doctors, professors, and dietitians. The children were
provided with well-balanced lunch meals and had 40 min-lectures on the reasonable weight management, 40 min-
games and also had regular exercises (stretching, swimming) for 90 mins everyday during 2 weeks of the program. The
parents had 90 min-lectures on childhood obesity, diet therapy, behavior modification, and exercise for 6 times. The
nutrition knowledge, eating behaviors and food habits were surveyed by using questionnaires before and after the
education. The nutrition intakes of the children were surveyed before and after the education by 3-day food record
method. The nutrition intakes of the parents were surveyed before and after the education by using semi-quantity
questionnaires. After the education, the mean nutrition knowledge scores were significantly improved compared with
the pretest scores in both children and parents. After the education, all subjects’ eating behaviors were significantly
changed positively and calorie and carbohydrates intakes were significantly decreased and vit. C was significantly
increased in obese children. The food habits of the parents were significantly improved after the education. These
findings show that the well-designed nutrition education program for obese children and their parents can be an effective
approach to help them to improve their nutrition knowledge and to establish desirable food habits and eating behaviors.
(Korean J Community Nutrition 9(5) © 578 ~588, 2004)
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HITX g9 &L g3 HHE A8ty €% A7 E
7M1 ZolARE, Ad7go] mE ok5e B¢ EHY
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ok HoEe ARl AT A 2 F AL W7t
2] AAAZ T AE- HeEkE AT Fo] Fas, vtk
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5.E 28 SPSS package program (10.0)& o143}
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A - %9 &3 v @ paired t—testell 23l p <0.05 =
oA A3
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1. BBt 15 BB FYAA
Qi) HlolEe) G WA EHE Table
13} ok GYms AL} vwlEEe] Gl o
e dote) A ohulee) ABA, dohiRel X
AFTYE, AFTVE, ANSE A4S, A% @
L 23 94, $523 9 BYEAN, ook 2o}
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Table 1. Nutrition knowledge scores of obese children before and after 2-week nutrition education program

ltemns Maximum Boys (n=16) Girs (n =20)
score Before After Before After

Danger of childhood obesity 2 1.1£05 19+ 03" 12+06 1.7 +05
Treatment of childhood obesity 2 09=x07 1.4+ 06" 13+£06 1406
Food guide pagoda 8 31+15 590+ 19 2615 52+19"
Food exchange table 19 108 £ 42 115+ 45 95+ 54 115+ 43"
Meal planning 6 1.0 =09 35+ 1.7° 1.5+1.2 32+14"
Overeating and unbalanced diet 3 2009 27+ 08 21 +£09 2707
Snack and eating out 4 25+ 1.1 35+ 11" 29+06 38+ 04"
Behavior modification 2 156+ 06 16 08 1.3+06 1.8 £ 0.6"
Exercise 6 29+ 1.5 43+ 1.7* 29+t 1.1 47 +1.3"

Total 52 259 9.0 364+ 112" 250+ 89 360 + 86"
Mean = SD.

*: p <0.05 by t-test
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W& AAIF Yang (2000) 2] ATFoNNE 25 %101] Hlgled  Aoll, AFA, EFLY 997 T Hol 19
A FEoA GUR|Ao] 2 Zog ZyIElEy, 258w A FUFSITHD < 0.05). Lee (2004) &) Q7oA gk
4, 583 F H|WE 20% o3 viwt ole-g EH“ 3 AHo) whg 953 95g BB oMY ERT GUR4

Kim & Kim (1996) 9] @79} w]ghobs-& thdo2 3UzF o] b ofpluiSo] Mg volld] 2l%a Ag & 3k 9l
JYIEE AT Lee $(2000)8] ATINE FFRs Ao Axe) o4 AAE Wt B ATINE 9%
F FEAA0] ol BuEHth & ATMME B @S] A FUA] Wil 3L aFE vA|
£ ool Jmso) viRiolsy JPANE PN £ AR vehtore uwoly Jgmse) £%E 37}
Aoz VERTHp < 0.05). Hotel A% TS, ofole]l Ayl AsiHE REel m8o] sk Aol nigrda A
¢ dopre] A8 JHAXE FFo)A= ARt 2 o= AgEn.
§ Foll o] It olrte A= ded] aAE
$E AT B8 Pl o BYF AU L Tk e e o o e e
et TEHA (AR 2B, WY, AFE 7Y P E o83t Maximam Totdl (n=32)
o BE3IG, BY wAREO] Tz‘ﬂgi ME el S Category score Protest Posttest
Zepsle] wHol| izt oks FulE FEAFLH, AYel  chidhood obesity 6 48+1.1  54%07"
U G328 23lo] £¢ Fof vl$ LS B538 A Meal therapy 7 5013 53+13
9 PEG HEol E 4 Q= 7]5]2 7K Ao] @8] §  Behavior modification 5 2009 301717
2 2ol ANE JINL Aog HyztdEch Exercise 8 56+1.4 71109

HglolE Bu o] 9og s T IRIAES] WME= Ta R ;gf.ol 26 174+30 208+29"
ble 29 Zth FE2 A% 015 BeXH JduE F  +p<005by tHest
Table 3. Dietary behaviors scores of the children before and after 2-week nutrition education program

Boys (n=15) Girls (n=20)
Category
Before After Before After
| try not to skip meal and to eat good food. 40+ 08 41+ 0.8 39+ 1.0 37 1.1
| try to eats the food which t do not like for my health. 36t 1.2 33+ 1.2 35+ 1.1 37+ 10
| eats food slowly. 34+ 1.2 35+ 1.1 34+ 1.2 3.6+ 09
| try take vegetables rather than sweet food. 28+ 1.1 34+ 11 34+ 1.2 36+ 1.1
| consider nutritions before eating food or a meal. 31 14 32+ 14 29+ 1.1 32+ 1.2
{ fry to amend my unbalanced diet. 34+ 15 33+ 1.2 35+ 1.2 40+ 09
| try to drink milk every day. 42+ 1.1 43+ 1.2 38+ 1.1 42+ 09
| try not to have anything before meal or sleeping. 39+ 1.1 40+ 1.3 39+ 1.2 43+ 08
| eat while watching TV or reading a book. (R)* 29+ 1.4 38+ 14 33+ 13 33+ 15
| select junk foods as a snack. (R) 3.6+ 09 3.9+ 09 39+ 09 43+ 09
| do suitable exercise regularly for weight controf. 35+ 1.2 39x 1.0 34+ 1.1 34+ 09
t cannot bear the impulse to have foods. (R) 31t 14 35+ 13 36+ 1.0 3.6 09
If the food is delicious, | eat it even though | am full. (R) 32+ 14 41+ 14 31+ 13 39+ 09"
| puts foods very much near all the time. (R) 33x 13 42+ 13" 37x 10 42+ 08
| go to near places on foot. 35+ 13 35+ 15 59+ 99 38+ 1.1
| try not to take soft drinks. 27+ 1.1 29+ 1.6 30+ 15 34+ 13
1 try not to have sweet, hot, and salty foods. 27t 1.1 26 1.2 29+ 11 34+ 12
I do not eat breakfast for weight control. (R) 37 14 41+ 1.3 41+ 1.1 45+ 08
| eat very much at a time. (R) 38+ 15 431+ 1.2 41+ 1.1 43+ 09
| break off stress by eating food. (R) 45+ 1.1 43+ 1.1 43+ 10 43+ 09
Total 67.7 £ 109 73.0 + 125" 68.8 £ 13.5 725 +12.7

Mean = S.D.

*: p<0.05 by t-test

Total score: 100

+ "R” denotes a negatively phrased and reversely scored item
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Table 4. Dietary behaviors scores of the parents before and after
2-week nutrition education program

Total (n=32)
Category
Before After

| fry not to skip meal, and to eat 38+08 3909
good food.

| try to even eat the food which | 3510 3.8 0.7
do not like for my health.

| think that ) can prevent any 42 + 0.7 4207
disease and keep healthy with
healthful dietary life.

| pay my aftention the information 40+ 08 3808
about nutrition and health.

| consider nutrients before eating 30+08 35%07"
food or a meal.

| try to attend my unbalanced diet. 3.6 = 0.8 38 06

| try to drink milk everyday. 34+1.1 3.7+t09

| fry not to have anything before 3711 4.1 £ 09
meal or sleeping.

| eat while watching TV or reading 33+£12 3.6+09
abook. (R

I select junk foods as a snack. (R) 3509 39 *

| do suitable exercise regularly for 2809 3011
weight control.

I cannot bear the impulse to have 30x09 31+1.0
foods. (R)

If the food is delicious, | eat it even 3.0+10 33+x1.0
thought | am full. (R)

| put foods very much near all 35+09 38+08"
the time. (R)

| go to near places on foot. 2911 35+1.2°

| try not to take soft drinks. 36%1.0 41 £09"

| endeavor not o to have sweety, 35+08 3807
hot, and salty foods.

| do not eat breakfast for 42 +08 42+08
weight control. (R)

| eat very much at atime. (R) 3.7+£10 40=x08

| break off stress by eating food. (R) 4.0 £ 1.1 44+ 09

Total 697+74 755+10°

Mean % SD.

*. p<0.,05 by t-test

Total score: 100

+ “R” denotes a negatively phrased and reversely scored item

Table 5. Food habit scores of the obese children and parents before and after 2-week nutrition education program N (%)
Boys (n=15) Girls (n = 20) Parents (n = 32)
Category
Before After Before After Before After
Bad 6 (40.0) 5 (33.3) 10 (50.0) 7 (350) 10 (31.3) 4 (12.5)
Normal 8 (63.3) 9 (60.0) 9 (45.0) 10 (50.0) 22 (68.8) 21 (65.6)
Good 1(67) 1(6.7) 1(5.0 3 (15.0) - 7219
Average 206 +28 210 x2.7™ 19.7 £ 25 210 £ 2.7% 21.0£22 226+ 27"
Mean = SD.

"*Not significantly different among groups (p <0.05)
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Table 6. Mean daily energy and nutrients intakes of the obese
children before and after 2-week nutrition education program

Before After

Energy (kcal) 2329.7 £1817.1 1928.4 + 1281.5"
(105.9)" ( 87.72)

Protein (@) 81.1 £ 673 6+ 704
(147.4) (166.5)

Fat (g) 690+ 736 632+ 816

Carbohydrate (gQ) 323.0+ 2368 256.6 + 138.7"

Ca (mg@) 6075+ 563.4 700.6 = 5756
(759 ( 87.6)

P (mg) 10145 = 889.4 9120+ 7145
(126.8) (114)

Fe (mg@) 183+ 227 199+ 223
(152.3) 166)

Na (mg) 3671.8 £ 3370.7 3460.5 + 2929.1

K (mg) 2550.8 + 2356.5 2544.1 £ 2354.2

Vit A (RB) 8702 = 941.7 7715 +1012.2
(145) (128.5)

Vit B (m@) 14 + 14 1.3+ 1.3
(130) M9

Vit B, (mg) 13 1.3 1.3+ 12
( 96.2) ( 96.9)

Niacin (mg) 177+ 173 174+ 153
126) (124.5)

Vit C (mg@) 692t 661 82.0* 106.4"
108.9) .(112)

Crude fiber (Q) 56 53 51+ 5.2

Cholesterol (mg) 4979 £ 4438 353.3 = 3582

Mean =S.D.

() T:%RDA

*: p<0.05 by t-test
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Table 7. Nutrient intakes of the parents before and after 2-week
nutrition education program
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Cateqo Total (n = 32)
9oty Before After
Energy (kcal) 1839.3 £383.8 1779.0+427.1%
©2.0)" 89.0)
Protein (g) 73.7% 155 733+ 21.8%
134) (133)
Fat (@) 397+ 109 405+ 131"
Carbohydrate (g) 2068+ 78.3 2805+ 69.0%
Calcium (mg) 660.9 +132.9 679.5+193.5"
( 94) (97
Iron (MQ) 170+ 3.0 174+ 48®
106) 109)
Vit A (R.E) 535.5+116.3 557.8 +164.9™
(76) (79
Thiamin (mg) 11+ 02 1.1+ 0.3%
110) 0o
Ribofiabin (mg) 11+ 02 1.1+ 03"
(92) (92)
Niacin (mg) 191+ 43 185+ 48"
147) 142)
Ascorbic acid 53.0+ 109 563+ 15.3%
(mg) (76) ( 80)
Composition of energy intake
Carbohydrate (%) 638+ 76 633+ 6.0%
Protein (%) 162+ 22 163+ 1.7
Fat (%) 200+ 56 204+ 46®
Mean £S.D.
( )t: %RDA

MNot significantly different among groups (p < 0.05)
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588+ 67.1°

03 =%
04+
33 %

215
168.9 + 176.4

Snack

7.2

452.3 + 501.4

697.9 + 548.7
25

0.9

18.6
0.3
0.3

10.6

Before
670.0 + 580.3

12 =%
118.2 £ 147.6

03
04 =
34 =
250 = 268

87.6 = 785
50 %

241.7 +£164.5
274.1 = 231.5
199.8 & 156.6

19.6 &
20.1

16.6

325

29

04

02

52

16.2

12

1109 £ 1159

After
546.1 = 265.6
683+ 33.1"
1165+ 111.5
2178 £ 1219

250+
41 +
1012.5 = 546.7
0.3 =
02 =+
42 +
1569 =

191 =
180.7 £ 184.6

5822 = 281.4

Dinner

13.9
12.8
23
0.3
0.2
3.5

Before
582.8 + 427.8

03 %
56 =+

04 %
183+ 213

793 = 66.9
1194+ 858
267.7 £170.5

49 +
1227.2 + 987.5
627.0 £ 536.7

212+

23.1 %
126.0 = 157.8

200.0 £ 237.5

9.6"

184+ 87"
4.6"

1219.7 + 794.3"
32"

201+ 28.1°
1.0

0.2
0.2
113.4 = 857

After
605.9 + 202.8"
75.8 + 30.2
1470+ 93.3"

6.5+
03+
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6.2 +
20%

29.0 £
875.0 + 537.8"

283.4 + 150.3"
275.9 + 245.8

Lunch

3.7
03
0.2
3.1
9.4

8.1
1037.8 = 823.5
656.9 + 2524

Before
549.4 = 182.4
9.8
775+ 240

42+

48 +

16.6 =
137.0 £ 137.4

213
139.0 & 61.7
235.0 = 102.6

16.5 +
2779 £179.4

3.0
3.5

0.2
150 41

8.7
24
86.4
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394.4 + 143.5"
16.0 =
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48 +
8232 £ 537.5

9.1+
563+ 255"
1208 =+ 74.8
168.0 + 115.4"
495.8 + 276.4
1456.9 = 139.7

Breakfast
701 £

8.0

8.8
2.0

954.4 + 658.3
0.2
0.2
8.5
1.1

Before
518.6 £ 167.5
170 =
113+
786 £ 32.7
1209 + 94.6
4,1
04 +
0.2+
14 +
115.8 = 124.2

Table 8. Mean energy and nutrients intakes by meals of the obese children before and affer 2-week nutrition education program
104 £

237.9 +£162.9
567.9 + 243.5
1949 +162.0

Carbohydrate (@)
Ca (mg)
Cholesterol (mg)
Mean £ S.D.

*: p <0.05 by {-test

P (mg@)
Crude Fiber (@)

Energy (kcal)
Protein (g)

Fat (@)
Vit B: (mg)

Fe (mg)

Na (mg)
Vit A (RE)
Vit B: (mg@)
Niacin {(mg)
Vit C (mg)

K (mg)

A7 - ol&A] - o917 - 585

He & F FoJsiA 7RIS FEAEEY AHATS
Folg Aolrk Qateh. AL 3 Bl 4
A AE AL ANSTE BB OB Jse 43

e 98 Aol7t gk

71_}_}_3 A3 g% A4 2 2 ZYPAHEY) AH
t g A vis) 1% F f Wk, e
el Co A3 w8 F FostAl A UElT of
To] Aujelx ugolzEd] TS T I EFH %
FAE] tito] & F W Uehd AL JYiES F
A kA AFe g3 Ao HEe e v Aow 4
AeEe nEe GFnsd Be4e A4 dok

3) HioopEY] 12 AEFE ¥e MANT

ulgt obg ol oty AW F 1Y AFETF E B AFH
22 Table 98} At} oFs9 3k ¥ AF AFATE ¢
S T 7adts ARS Heon NERE HE AFS
5, 7, 45, AaF £o=2 go] AHsIich
Kim (1993) ¢ °W-oﬂﬁ ZARE A4 ool & AF A
ke B 1236.1 g7 UEPd Ao v|maiA & AT
i oFe52 AF Aol ¥ & FEIH =
Y F28ta olg 2] JRAEHE A Lee (1992)8] B

AT 15125 g oA Yehd A= vk $E0l3ith
AE F AR dF TEA AES AFHNE(25.4%,
31.8%)& vlwa] B4 Kim (1993) 2] 29.4%9} v|&3 4=
#& UJehliglon) Lee (1992) 9] ZAlolx veht BEA
AE N8 (40.4%) Brh= WopTh
PYuH F %alﬂ Aol HQl AEFTFE

o} 557, AaF, wARSL, 584
o} o HAFIt FF, TR GRS AHFS B
A A4 T, AR, HARS o7
F st —7}6}°=‘E}
HF F 2771 20.1~24.0%, HLFIH 174~
1.6%E AR5t A4 AET F 7P Bo) e
I 9goR AaFet EERE o) AFHIEE ¢+ A
Rk S F AF AHDY 135~17.9%F A8t
o] B84 AET F 7P o] AFsIsith 2001d F1
27 - GRFAHKIm 5, 2002)014 1Y 1973 35 37
AHFE 23.6%2 B ZAMY vivletse] w8 A 4
9“ B]"‘a 0]9}01,}- H %—J o‘T %“‘73_7& ogool:
ARIA 22.1%Z 438K Aol vl nigtolgo] HYaF
&L 10% FF02 JA3) Wity IR - 4
ZAP@# 5 AFEEOl 6.4%%) Zof s nigho l%
olrt}t &g 16%TF2E & Wol AFsh=3e

=4

>

=]

v (o

% iﬁ
Jo

r:i:‘ Ei rlr olx
v

OWI
o_lZo
o T
>
1% _ﬂO

o N

o

O



586 - Mtol5T} 1 Yomo) oht Gk s mahe) 3o}

Table 9. Mean daily consumption of each food group of the
obese children before and during 2-week nutrition education

program g/day (%)
Before After
Plant foods
Cereals 3952+ 2155 2893 + 133.0
(24.0) (20.1)
Potatoes 456+ 511 453+ 533
(27) (3N
Sugars 114+ 182 9.0+ 100
(06 ( 0.6)
Legumes 715+ 979 303+ 416"
(43 (2.mn
Seeds 12+ 2.1 36 97
(00 (03
Oils 95+ 65 103 + 7.0
(05 (07
Vegetables 15823 = 98.6 197.1 £ 137.0"
(92 3.7
Mushrooms 114+ 175 181 113
(07 (1.3
Seaweeds 72 % 6.7 6.1 = 8.7
(04 (04
Fruits 355.0 £ 3623 249.7 £ 288.4
(21.6) 17.4)
Spices 239+ 171 261 £ 158
(1.5 (1.8
Beverages & 144.6 + 168.0 96.2 = 123.9
drinks (8.8) (67)
Subtotal 1228.9 = 1061.6 981.1 + 839.8
(74.6) (68.2)
Animat foods
Meats 859+ 804 990+ 812
(52 (69
Mitks 2225+ 165.9 258.8 + 122.7
(13.5) (17.9)
Eggs 701 = 565 393+ 378"
(4.3) (27
Fishes 393+ 39.2 604+ 491"
(2.4) (4.2)
Subtotal 4178 £ 3420 457.5 + 290.8
(25.4) (31.8)
Total 1646.6 + 1403.6 1438.6 = 1130.6
(100) (100)

Mean + S.D. (% total intakes)
*. p<0.05 by t-test
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