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Abstract

This study set out to investigate the effects of 16-week nutrition education and exercise intervention run by a public
health center on the physical activities and dietary patterns of obese children at the before, after, and after one month
point. After the program, the obese index of the obese children dropped by 5.9% from 38.4% to 32.5%. One month
after the end of the program, their obese index increased by 1.4% to 33.9% (p <0.001). The obese children's hours
of walking of physical activities increased to 2.6 hours from 1.2 hours after the program and remained at the 2.6
hours range one month after the end of the program (p <0.01). The total scores of their food habits increased to 10.4
points from 9.1 points after the program and 10.3 points one month after the end of the program with significant
differences (p <0.01). The total scores of their eating behavior made a significant increase to 6.5 points from 5.3
points after the program and then dropped to 5.9 points one month after the end of the program (p <0.05). As for
changes to their dietary pattern scores according to the obese index, only the food habits scores showed significant
main effects of term (p <0.05). According to these results, there is still a need to develop proper programs to help
them increase regular exercise, improve their physical activities by cutting down time with TV, computer, Internet, and
video games, and enhance their nutritional knowledge and to provide them with ongoing management and guidance
until the improved food habits and eating behavior become part of their habits. (Korean J Community Nutr 16(4) :
426~438, 2011)
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Table 1. Contents of nutrition education for obese children

Week Subject

Contents

Application media

| love me

| want to know about my health condition

and Helper for Getting Slim

2 | 'want to make precious 'me"

3 Whatis my body comprised of?

4 | want to grow fall

Can explain the physical and blood test results

Can talk about the importance of me and my strengths and
weaknesses

Can talk about the components of the body and the nutrients
my body needs

Can name the kinds of nutrients in foods and explain the
functions of nutrients

PPT materials,”
teaching materials
PPT materials,
teaching materials
PPT materials,
teaching materials

PPT materials,
teaching materials

| am smart and healthy
5 I'wantto know why one gets fat

What should | do to prevent becoming
fat?

7 Iwant to know my daily calorie intake

What is the proper amount of food per
meal?

Can explain the causes of obesity and calculate the obese index

Can name foods and dishes with low calories and choose dishes
with diverse nutrients and low calories

Can say the exact daily calorie infake and choose various foods
for it

Can say the proper amount of food per meal and know the eye
measurement of food for a meal

PPT materials,
teaching materials
PPT materials,
teaching materials
PPT materials,
teaching materials
Actual foods, scale,
teaching materials

| can control my heaith
9 How many calories did | have yesterday?

| want to know different calories
10 } )
according to cooking methods

How should | regulate my calorie infoke

1 to get sim?

12 | am cool to choose what | eat

Can say the calories of the foods frequently consumed and the
energy information on the food label

Can say the foods with high or low calories and the foods with
various nutrients and low calories

Can calculate his or her daily calorie intake and how many
calories he or she should cut down

Can choose foods within the daily calorie intake and various
foods for every meal

PPT materials,
teaching materials
PPT materials,
teaching materials
PPT materials,
teaching materials

PPT materials,
teaching materials

1) PPT materials: Powerpoint materials
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Table 2. General characteristics of the subjects

e (60

AL - Fuls - 771 - 429
o W& 7)17HE &3 AFo]= repeated measured
ANOVA REES7gHEREA) 7405 34315t Repeated
measured ANOVA (REESAHEA) 242 SPSS
12.0 versions |83t}

1. AN Y ALY EY

ZAPAEARe] dREA] KRS Table 29 2t} AH-S
A} 66.7%, 9IA}F 33.3% 1, 3hA-2 68hdo] 33.3%= 7}
7 moktt Ht e T2 @ A F 141.5 cmollA]
144.4 cm% 7ML T2 030 8 1719 Foll= 144.8
cm®E FolaHA 27kt (p < 0.001). #AFE 51.9 kgol
A SR AR 125 $o] 52.7 kgO & Z7Fekglom s
223 8 171¥ Fo= 53.6 kgl ® F7} 3k (p <
0.001). H|9Ei= 22 73 AA] T 38.4%°14 32.5%=
5.9% 7Aaston T35 /1Y Folli= 33.9%= AA] FH
o} oFzF Skl (p < 0.001).

37+ A} Table 3¢l YERQITE 54 o= )
6%)°1AAL, 57 o= 178 (94.4%)°]
TIAIA] okgolekal SRBEaiTh A (FAF 9 53 wiA
o 2 = A9 gk uhsde] 88.9%%
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o= Ao ® et tololEE A LF Aol Sl o
ARz 37 (16.7%) 1900, A =gk tho]o] E ] o=
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o] Z+7} 33.3% = ek

Variables N (%)
Boys 12 (66.7)"

Gender Girls 6(33.3)

2 2(11.1)

3 4(22.2)
Grade 4 2(11.1)

5 4(22.2)

6 6(33.3)
Changes of anthropometric Before After After 1 month F-value
Height (cm) 1415 £ 9.9%¢ 144.4 + 10.4° 144.8 £ 10.4% 209.226%**3
Weight (kg) 51.9 £ 11.4° 52,7 £ 11.3° 53.6 £ 11.6° 27.81Q%**
Obesity index (%) 384 = 9.0° 325+ 8.3° 339+ 8.46° 30.459%**

1) N (%), 2) Mean £ SD, 3) ***; p < 0.001 by repeated measured ANOVA, 4) values with different alphabets within the same row
are significantly different each other by repeated measured ANOVA adjusted for LSD's multiple comparison test
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Table 3. ltem's related to health 3. MNEE Myt
voriables - ]“('("/2 - AR E ) W3S Table 40]l ARSI, et FHAARE
es .
ki _0‘1; auzd/\ xﬂ /\7} /\1;\ ]-Z:g 2]
Smoking Nerver smoking 17 ( 94.4) = ==1% 14 8.02%E, AN 5 8.7417 O i
- No 17 ( 94.4) T 8.9/ e 2 FFE o EAARL FoA3s fISlEh
Alcohol drinking - _
Non-fesponse 1( 5.6) TVAA Zﬁﬁ E], Q1E]Yl 2 H]T) @AY AA] AJ7he]] 717k
Frequency of coffee  Once/2~3days or none 16 ( 88.9) W 808 zjo)= glglont, TV/\]@ A7 {_ =7
(Teq) Once/day 2(11.1) ol A1) % 9 127k 2.6A70 2 SelriA] & o
Taking of nufrition Yes 3(167) v 12.6 He
supplement and No 13( 72.2) Sofli= 2,147k = A M} 7L°]'Xﬂ‘:]' S| TV/\]7§ x
medicine Non-response 2(11.1) 278 AA] T 3 6A7FIA 2. 741702 9t 2
Yes 3(167
NS e ML 3TARER A A B £ wa
Trylng on diet Non-response 1 [ 55] ?lEile 2‘4 H]ﬂ—?—ﬂ]?:]r }é_]}\] }\] ’_‘ —Lilﬂ }\]}\] T 0. 9/\]
Totol 18(100.0 el 12407, F8 170E Foll= 1.8A1710% Z7 12
Reducing snacks 1( 33.3) & =5 Al =7 E gk e AFE, lEY 9 Bl 97
i Having diet food 1(33.3) o N
1 A) o 3 2 AA] &
Method of diet Toking diet diug 1( 333 2] AA] A7 i—jj__ M A B2 OXZelA 15470 =
Total 3(100.0) A EE /1E Folli= 2. 187k 2 solwrt, 54
Table 4. Changes of physical activity
Variables Before After Affer 1 month F;_(\Srgse’r/
Sleeping (hour/day) 8.0+ 1.9V 87+ 1.4 8.9 + 2.1 0.390
Watching television (hour Week 21+ 1.2 26 £ 1.1 2113 1.099
Activity time 9 ) Weekend 3.6 £ 20 2714 3.7t 28 1.232
Computer, intemet and video  Week 09 + 0.7 1.2 £ 09 1.8+ 1.9 2.894
game using time Weekend 20+ 1.6 1.5+ 1.2 21+ 24 0.661
Ordinary walking time 1.2 £ 1.01)p 26 £ 1.7° 2.6 £ 2.5° 5.404%%2)
None 8 ( 44.4)" 5( 27.8) 8 ( 44.4)
- . _ 1~2 3(167) 1( 5.6 3(167)
fequency ofexeicise 4 1( 56 7(38.9) 5( 27.8) 6.8840
(day/week)
4 3(16.7) 4( 222 2(11.1)
Reqularity of Non-response 3(16.7) 1( 5.9 0( 0.0
egularty o <30 2(11.0) 0( 00 T{ 50)
exercise
e of exercise 30~60 5( 27.8) 6( 33.3) 5( 27.8)
. 61~90 0( 0.0 5( 27.8) 1( 5.6) 11.6144
(minute/day)
> 90 0( 0.0 1( 5.6) 3(167)
Non-response 11 ( 61.1) 6( 33.3) 8 ( 44.4)
Total 18 (100.0) 18 (100.0) 18 (100.0)
Busy and shortage of time 2(18.2) 1(16.7) 3( 37.9)
Dislike exercise 2(18.2) 4( 66.6) 1(125)
Reason of do nof exercise SD;) r;ngetfhobnc?flexeruse | 2(18.2) 0( 0.0 3( 37.5) 97415
reguiarly orlage of exercising space an 2(18.2) 0( 00) 0( 00)
facility
Non-response 3(27.2) 1(16.7) 1(129)
Total 11 (100.0) 6(100.0) 8(100.0)
Very active 1( 5.9 2(11.0) 1( 5.9
Active 4(222) 2(11.0) 3(167)
Normal 5( 27.8) 13( 722 7( 38.9) 110038
Aftitude about exercise Passive 5( 27.8) 0O( 0.0 3(16.7) '
Very passive 3(16.7) 1( 5.9 3(16.7)
Non-response 0( 0.0 0O( 0.0 1( 5.6
Total 18(100.0) 18(100.0) 18(100.0)

1) Mean £+ SD, 2) **: p < 0.01 by repeated measured ANOVA, 3) values with different alphabets within the same row are
significantly different each other by repeated measured ANOVA adjusted for LSD's multiple comparison test, 4) N (%)
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Table 5. Changes of food habits
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%7].‘?’ _‘?,’_2'51—.0_ _Li_‘laﬂ /\EU\] x—] 1. 5;(401]}\-] ] =1
HE F 242 1.831 0= okl ot ol ek lol= glolth.
OlAlS. Oaiu}q. xh_»g]._ﬂ.‘?’ _‘:,’_61—.0_ D= jaﬂ N/\] 7‘<j, )\EU\]

1 2.9710.% WS wolx ek, 4]
1780%

Z
5

(e}
1=
&S 2

-, E=

NE 3 725
AF S T2 AA d 1,384 AA &

oA £ Y ¥ 1.780% Yeh} 27 73S 3
ESR3E el ME Fow FAH Zog ozt

1
(p<0.05). AH5d TP T2 73 A 5 9184
104702 T7keiion €5 119 % 10.380% 44|
-9} vs=eaick(p < 0.01).

Ni/ﬂ.ﬂr@l ,] Big]”— Table 64— 7L1:]. 2= UJ xﬂ“,_v

= xe g AN A 274, AN & 264, 28 1Y &
24707 4w ot FAAL fFexh= St AR
AT B WA T2 AN A 17 A F 201
A FR UIE § 20808 S/ Ao FEAE Ko
A okgie. AR 2 A A 1.98, A4 1.8
A EE 1Y T 1.940% 420421 WHalE Ho|x| okt
ok A, 7], Al W IR 2208 A4 A 1.67, 4
Al 174, F5 UL F 193802 S oy SA4
A frefxhs AT - B AR R AA F 2.2
A 1.55 0% frolsil rastalon 5 1714 Sl
= 1.880% tha Z71E % (p < 0.01)

Variables Before After Affer 1 month F-value
Do you eat snacks and desserts often? 1.6 £ 0.6 2.1 + 0.6° 1.8 £ 0.6%9 4,568%%
Do you eat sweets frequently? 1.8+ 08 1.9+ 06 20+ 0.7 0.754
Do you eat greasy meats frequentty? 1.5+ 06 1.8+ 05 1.8+ 05 2.429
How offen do you eating out? 29 + 0.3 29+ 0.2 29+ 02 0.239
How do you eat your meal? 1.3 £ 0.6° 1.7 £ 0.7° 1.7 £ 0.7° 4.225%
Total 9.1+ 1.7° 104 + 1.4° 103 = 1.4° 6.143**

1) Mean £ SD, 2)

* p < 0.05 **: p < 0.01 by repeated measured ANOVA, 3) values with different alphabets within the same row

are significantly different each other by repeated measured ANOVA adjusted for LSD's multiple comparison test

Table 6. Changes of food intake frequency

Variables Before After After T month F-value
Rice, bread, noodle efc. 2.7 £ 08" 2.6+ 0.8 2.4 + 0.8 0.719
Vegetable, seaweed, mushroom etc. 1.7 £ 0.8 21 +08 20+ 08 1.035
Fruits 19+ 07 1.8+ 0.7 19 £ 06 0.205
Fish, meat, egg, bean curd efc. 1.6 £ 0.6 1.7 £ 06 1.9+ 08 1.768
Milk and milk products 2.2 £ 0.9% 1.5+ 0.%° 1.8 £ 0.8® 5.848+**2

1) Mean £ SD, 2) **

p < 0.01 by repeated measured ANOVA, 3) values with different alphabets within the same row are

significantly different each other by repeated measured ANOVA adjusted for LSD's multiple comparison test
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Table 7. Changes of eating behavior
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W O] Z=S SR A sk AR, ]
{holo|Eel= gz Slo] o Q] otk 2R
= &3l SAARL Ak - ol

Variables Before After After 1 month F-value

| eat foods because foods are in front of me 0.4 + 0.5 0.9 + 0.3° 0.8 £ 0.4% 6.055%%*?

| eat all foods even though | am not hungry 0.6 £ 0.5 09 +£03 08 £ 04 2.532

| eat while watching TV or reading a book 0.7 £ 0.5 0.6 £ 05 0.6 £ 05 0.106

| have something before going to bed 0.8 £ 04 09 £ 02 08+ 04 1.000

| can't stand when | am hungry 0.3 £ 0.5° 0.7 £ 0.5° 0.6 + 0.5° 6.906%**

| am always satisfied with foods beside me 08+ 04 1.0+ 0.0 09+ 0.3 1.831

| eat less foods before attending the party 0.7+ 05 0.4+ 0.5 05+ 05 2.017

| used to eat when | am upset 1.0+ 0.0 1.0+ 0.0 09+ 0.3 2.125
Total 53+ 1.3 65 £ 1.0° 59 &+ 1.7 3.878*

1) Mean £ SD, 2)

* p < 0.05 **: p < 0.01 by repeated measured ANOVA, 3) values with different alphabets within the same row

are significantly different each other by repeated measured ANOVA adjusted for LSD's multiple comparison test

Table 8. Changes of nutritional knowledges

Variables Before After Affer 1 month F-value
Fat is stored in body only when people have fat 0.5 £ 0.5" 0.4 £ 05 0.6+ 05 0.623
People shouldn't eat meats in order to lose weight 0.4+ 05 04 + 05 04+ 05 0.086
Losing weight after sauna s to lose the body fat 0.7 £ 05 04+ 0.5 05+ 05 1.000
The fruits which people eat a lot dont put any weight 0.4 £ 0.5 0.7 £ 0.5° 0.8 £ 0.4° 6.359%*2)
People must not drink water in order to lose weight 0.7 £ 05 0.7 £ 05 0.9 £ 0.3 1.687
Meats can make the blood and the body tissue 0.6 £ 05 0.7 £ 0.5 0.7 £ 05 0.569
Milk products make the tooth strong 0.9+ 03 09 + 0.2 0.9+ 0.3 0.191
Starving is the best way to lose weight for a short fime 0.7 £ 0.5 09 +£0.3 08+ 04 1.000
Cooked rice and bread are the enemy of being on a diet 0.3 £ 0.5° 0.8 £ 0.4° 0.7 £ 0.5° 8.695**
Vitamin and mineral control the body function 0.7 £ 05 09+ 03 08+ 04 1.323
Skipping breakfast is effective steps toward diet 08+ 04 0.7 £ 0.5 0.9 + 0.2 1.000
Dietary fiber is good for losing weight 0.7 £ 05 0.7 £ 05 0.6 £ 05 0.768
Total 7.3+ 33 83+ 21 87+ 22 2.000

1) Mean £ SD, 2) **;

p < 0.01 by repeated measured ANOVA, 3) values with different alphabets within the same row are

significantly d|fferen‘r each other by repeated measured ANOVA adjusted for LSD's multiple comparison test



Table 9. Changes of dietary pattern scores on obese index

- Fv]s - A7) - 433

Obese Obese ) ) )
Variables index < 40%  index > 40% Total Main effectof - Main effect of - Interaction
tferm obese index effect
n=11 n=7)
Before 88+ 19 94+ 1.1 01 + 1.7
Food haoifs Affer 104+ 12 106+18 104+ 14 5.133*2 0.278 0.225
(15score)
Aferimonth  103+08  103+21 103+ 14
Before 53+ 13 54+ 15 53+ 1.3
Eafing behavior g 67+ 1.0 61+09 65+ 10 3.067 0.172 0.361
(8score)
After 1 month 60=* 1.9 59+ 15 59+ 1.7
Nutrtion Before 73+ 33 74+ 35 73+ 33
knowledge After 88 + 23 76+ 16 8.3 + 2.1 1,549 0.172 0.352
(12score) After 1 month 89 + 2.5 83+ 1.7 87 + 2.2

1) Mean = SD, 2) *: p < 0.05 by repeated measured ANOVA
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