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Changes in the Obesity Index, Nutritional Knowledge, Food Habits and Nutrient Intakes in
Obese Children after a Weight Control Program of Nutritional Education

Eun-Ju Lee*

Department of Food and Nutrition, Duksung Women's University

Abstract

This study was conducted to investigate the change in the anthropometric values, biochemical index, nutritional
knowledge, food habits and nutrient intakes in obese children after a weight control program. The subjects of the study were
22 obese children with an obesity index over 120%. The children that participated in this study took nutritional education
for weight control along with exercise once a week. The weight control program was conducted for 10 weeks. The BMI,
WHR (Waist-Hip ratio), body fat (%) significantly decreased at the end of the weight control program. Total cholesterol and
LDL cholesterol were also significantly decreased. The nutritional knowledge scores and knowledge score about obesity
were slightly improved. Energy intake significantly decreased from 1768 to 1421 kcal. Intake of Ca, Na, K, vitamin A,
vitamin By, vitamin C and folate increased, while intakes of B, Zn, vitamin By, vitamin By, vitamin E and niacin decreased.
The distribution of energy intake was significantly changed for the better. The percent fat consumed decreased from 26.5
to 19.7%. In addition, the distribution of energy intake in the meals was changed, where the percent calories consumed
during lunch significantly increased from 31.4 to 40.1% and the calorie percentage consumed from snacks significantly
decreased from 17.6 to 10.7%. In conclusion, the nutritional education in the weight control program, which was conducted
for 10 weeks, was effective in improving the anthropometric values, biochemical index and nutrient intake although nutrition
knowledge and eating behaviors only changed slightly. Thus, nutritional weight control programs for obese children should
be continuously provided under the proper cooperation of a nutritional teacher at elementary schools.

Key Words: weight control program, obese children, nutrition education, nutrition knowledge, nutrient intakes
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<Table 1> Contents of weight control program
Week Topic content Activity materials Exercise
1 Physical and blood test Survev usine a questionnaire Recording method of exercises
Relation between obesity and health uivey using a qu diary
2 Learning about recording food intakes Diary of food intakes and exercises Living gymnastics
3 Role of nutrients Nutrition education video Living gymnastics
4 Knowledge of foods: red - yellow - green nutrients Signal light for foods Living gymnastics
Food tower . . .
5 Control of Stress Food tower stickers Living gymnastics
6 Healthy eating habits Nutrition education video Living gymnastics
7 Knowledge of nutrition: How to choose foods good for health Food model Aerobic
Pamphlet of food exchange .
8 Food exchange part I Food model Aerobic
Pamphlet of food exchange .
9  Food exchange part II Food model Aerobic
10  Evaluation of program Survey using a questionnaire
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o] FHof| obgE9] Wt A2 140.86 cm, AlF 44.23
kgo|let, T2 o] Fof] A2 142,84 cm= F7}
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o] froido] vehdA] ettt obsEol A7l sleu
£ 105 kol Aol F71eh A2 Fdg daet & 4= 9l
o, Tof vls) A5 7= FoAd0] §l R e
WCh Bt AEGFABMD7E AP 22,2200 4 AR 21,71
E o202 (p<0.01) HAF AL FY A4 158,014
152,192 §-9&x o2 7FAEle] (p<0,001) T2 I;Ho] A=
- a7E S-S & 4 ek, oli= Shin F(2004a)
A+ Ao} vl ke Btk BMI 42]= Kim(2005)
9] 33hd o5 o= AR 24,063 Lee 5(2005)
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2x5}3tH(p<0.05). Lee 5(2005)2] ol|lA= WHR 3|
7} AP 0,893+0, 0194 AFE 0,888+0, 012 A3 O
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o 5% ot 3t =IO avlet AZtEct Shin &
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2. AUYRO| W3t

Z2Hof| Foldt obs5e] ZRIF A 5o d
gio] WP (Table 3)°] UEIUIT:, E9A= 112,18
mg/dLol|A] 104,68 mg/dLE A3} (p<0.05) HE A
AE2]91 70~120 mg/dLALe| 2 UEpgTh & vhijge
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<Table 2> Changes of anthropometric characteristics on obese
children after weight control program

Before (n=22) After (n=22)
Height (cm) 140.86+7.99" 142.84+7.66**%
Weight (kg) 44,38+8.28 44.56+8.70
BMI 22.22+2.81 21.71£3.16**
Rohrer Index 158.01+20.75 152.194+22.70***
Waist-Cir (cm) 73.52+6.85 70.41£6.56**
Hip-Cir (cm) 86.23+6.31 84.61+£6.46**
WHR? 0.85+0.05 0.83+0.37*
Body fat (%) 35.11+£7.83 31.53+5.79**

YMean+SD

ISignificantly different between before and after weight control
program by paired t-test.

*: p<0.05, **: p<0.01

S\WHR: Wiaist to hip ratio

<Table 3> Changes of blood serum profiles on obese children after
weight control program

Before (n=22) After (n=22)
Glucose (mg/dL) 112.18+18.95Y  104.68+33.45*?
Total Protein (g/dL) 7.73+0.33 6.60+0.35**
GOT (U/L) 25.50+4.74 25.86+4.61
GPT (U/L) 18.77+7.80 19.05£7.29
Uric acid (mg/dL) 5.69+0.82 5.22:£1.04**

Total Cholesterol( mg/dL)  219.55+43.46 198.32428.51**

HDL-Cholesterol (mg/dL)  68.82+12.27 62.95+£11.52**
LDL-Cholesterol (mg/dL) 130.69+38.27 119.054+24.96*
Triglyceride (mg/dL) 100.18+43.06 81.59+43.06
YMean+SD

ISignificantly different between before and after weight control
program by paired t-test.
*: p<0.05, **: p<0.01

AR} AREHALO A 2ol 7F AL glolom R o
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<Table 4> Eating habits of obese children before and after weight control program

HIBHE | YR, AP

Characteristics Criteria Before After Significance
Breakfast frequency None 4(20.0) 4(20.0) N.S
2-3 times/week 0 0
4-5 times/week 2(10.0) 1(5.0)
Everyday 14(70.0) 15(75.0)
Reasons of skipping the No time to eat 3(20.0) 4(26.7) N.S
breakfast No appetite 9(60.0) 5(33.3)
For weight 0 0
Family also don’t eat 0 0
No prepared meal 0 1(6.7)
etc 3(20.0) 5(33.3)
Meal of overeating Breakfast 2(11.1) 3(16.7) N.S
Lunch 1(5.6) 1(5.6)
Dinner 1(5.6) 0
Same 14(77.8) 14(77.8)
Amount of meal A little less that is full 9(45.0) 6(30.0) N.S
To eat until full 4(20.0) 4(20.0)
As served 6(30.0) 7(35.0)
Not constant 1(5.0) 3(15.0)
Duration of meal Less than 10 min 5(25.0) 1(5.0) N.S
10~15 min 8(40.0) 10(50.0)
15-30 min 3(15.0) 6(30.0)
More than 30 min 4(20.0) 3(15.0)
Snack time No eat 10(50.0) 7(35.0) N.S
Between breakfast and lunch 1(5.0) 1(5.0)
Between lunch and dinner 9(45.0) 12(60.0)
After dinner 0 0
Reasons of having snack Being bored 1(11.1) 0 N.S
Mingling with friends 4(44.4) 1(11.1)
Hungry 1(11.1) 3(33.3)
Habitually 2(22.2) 3(33.3)
For health 0 0
etc 1(11.1) 2(22.2)
Unbalanced diet Very severe 1(5.0) 0 N.S
Severe 0 1(5.0)
A little 8(40.0) 10(50.0)
No 11(55.0) 9(45.0)
Amount of meal when No eat 3(15.0) 1(5.0) N.S
got stressed Less 5(25.0) 5(25.0)
As usual 11(55.0) 12(60.0)
More 1(5.0) 2(10.0)
Considering factor on Nutrition value 9(47.4) 9(47.4) N.S
food choice Taste 5(26.3) 5(26.3)
Sanitation 4(21.1) 3(15.8)

YNor statistically significant.
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ot A AW BE HlshA| Blhchrh 17.8%2 7H
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08 o]t 7} 25,0%5 LhER whRl, AREAAR] AL 15~
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<Table 5> Dietary behaviors scores of obese children before and
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after weight control program

<Table 6> Weight control scores of obese children before and after

weight control program

Category Before After Category Before After
I eat food irregularly. 1.3+0.98"”  0.85+0.81*? I try not to gain the weight. 2.75£0.91Y  2.35+1.42
I eat very much at a time. 0.8+0.70 0.55+0.69 I take drug to lose my weight. 0.1+0.31 0.15+0.49
I have severe unbalanced diet. 0.95+0.99 1.0+£0.97 I eat much more than others. 2.58+0.90 2.90+0.86
I eat while watching TV or reading 1.5541.43 1.6£1.19 I eat snacks even though it makes 3.0540.97  2.90+0.94
a book. me fatty.
I like to eat meats. 2.4+0.94 2.35+1.14 I eat food when I am not hungry. 3.55+0.99  3.60+0.68
I do not like to eat vegetables. 1.15+1.27 0.95£1.09 I eat fruits and vegetables much not
. . .65+£1. .60£1.
I always eat until full. 0.95+0.78 0.90+0.94 to gain my weight. 1.65£1.46 1.60+1.09
}Ileat anytime even though I am not 0.58+0.84 0.4740.70 I skip 1;00‘1 very often for weight 0.65+1.27 0.25+0.91
ungry. control.
I eat food very fast. 1.55+1.23 1.1£1.37 I often eat instant foods. 2.45+1.19 3.15:*30.99**2)
I eat snacks everyday. 1.35+1.39 1.1+1.21 I do diet for weight control. 1.65£1.39  1.40+1.54
Total 12.8543.50  11.90+43.66 I do exercise for weight control 1.80+1.32 2.0£1.56
Total 20.20£6.05  20.00£6.62

YMean+SD

ISignificantly different between before and after weight control

program by paired t-test.
*: p<0.05
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<Table 7> Change of nutrition knowledge, knowledge score about obesity and Activity scores of obese children before and after weight control

program
Category Max. score Before After Significance

Nutrition knowledge 13 8.15+2.85" 9.05+2.52 N.$%

Dietary behaviors 36 12.85+3.50 11.90£3.66 N.S

knowledge about obesity 10 5.95+2.21 6.75+2.05 N.S

Weight control 40 20.20+6.05 20.00£6.62 N.S

Activity 14 7.70+2.23 7.70£1.95 N.S
YMean+SD
?Not statistically significant.
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<Table 8> Daily nutrient intakes and % KDRI of obese children before and after weight control program

Before After
Amount % of Korean DRIs? Amount % of Korean DRIs

Energy (kcal) 1768.4+175.3" 102.81£15.21 1421.3+284.5%+) 83.57+18.80
Protein (g) 69.8+12.2 220.87+65.94 59.5+10.7** 187.81+£52.52

Vegetable protein 29.6+4.26 32.1£7.30

Animal protein 40.2+11.9 27.4+9.20
Fat (g) 51.5+11.2 31.4£15.3***

Vegetable fat 18.56+7.32 13.89+7.49**

Animal fat 32.3+8.20 17.9+£11.0***
Carbohydrate (g) 259.3+26.6 227.9+43.7*
Fiber (g) 15.2+2.25 16.8+3.46
Ash (g) 15.6+2.16 17.143.27
Calcium (mg) 430.5+113.3 56.41+£16.93 485.1+184.1 62.01+24.19

Vegetable calcium 232.2+44 .4 252.7+71.2

Animal calcium 198.3+98.8 232.4+141.7
Phosphorus (mg) 931.6+193.8 116.39+38.64 893.1+£221.1 109.34+37.37
Iron (mg) 13.2+3.44 120.73+37.82 10.1£2.82** 90.76+28.84

Vegetable iron 9.56£2.90 8.12+2.98

Animal iron 3.64+0.98 1.95+0.83***
Sodium (mg) 3691.4+593.5 268.34+60.66 4200.8+973.1 305.32+79.93
Potassium (mg) 2145.3+324.9 50.08+10.35 2312.7+491.3 52.56£12.53
Zinc (mg) 9.01+1.39 145.31+38.42 6.94+1.54*** 109.39+33.65
Vitamin A (R.E) 531.3+146.7 117.42+41.51 562.3£217.8 121.45+54.60
Retinol 157.6+£87.4 98.3+£80.3**
Beta carotene (pg) 2146.8+594.5 2583.3+993.0
Vitamin B, (mg) 1.06+0.20 136.10+£31.04 0.93£0.29 123.98+48.44
Vitamin B, (mg) 1.03+£0.24 115.80+33.95 0.88+0.31* 97.64+37.31
Vitamin Bs (mg) 1.68+0.30 172.23+37.34 2.16+0.32%** 220.07+41.03
Niacin (mg) 15.2+2.71 151.49+30.25 13.1£2.91 126.40+28.89
Vitamin C (mg) 76.2+41.1 114.00+57.06 95.7+30.4 142.07+43.55
Folic acid (ng) 187.3+47.1 69.63+23.43 214.4£54.5 85.43+28.47
Vitamin E (mg o-TE) 13.1+£5.42 156.76+£64.95 7.88+2.76*** 95.19+£38.10
Cholesterol (mg) 396.3+214.3 248.5+88.8**

YMean+SD

?Estimated Energy Requirements (EER) use: energy

Recommended Intake (RI) use: protein, folic acid, calcium, phosphorus, iron, zinc, vitamin A, vitamin B, vitamin B,, vitamin B, vitamin C

Adequate Intake (Al) use: vitamin E, sodium, potassium

3)Significantly different between before and after weight control program by paired t-test

*: p<0.05, **: p<0.01, ***: p<0.001

<Table 9> Energy distribution and meal distribution of energy intake
before and after weight control program

Energy distribution Before After
% Protein 15.8+1.84" 16.9+2.33
% Fat 26.1+4.65 19.7+6.06**?
% Carbohydrate 58.9+5.12 64.3+7.22**
Meal distribution of energy intake
% Breakfast 22.0+8.14 19.1£10.8
% Lunch 31.4+7.22 40.147.23%**
% Dinner 28.9+9.58 30.1+8.77
% Snack 17.6+11.0 10.7+£9.08*
YMean+SD

ISignificantly different between before and after weight control
program by paired t-test.
*: p<0.05, **: p<0.01, ***: p<0.001
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<Table 10> Mean energy and nutrient intakes by meals of the obese children

Breakfast Lunch Dinner Snack
Before After Before After Before After Before After
Energy (kcal) 418.6+160.0 286.4+167.5** 591.1+139.5 552.8+42.3 535.0+154.4 419.0+¢110.0** 344.5+226.9 162.1+158.1**
Protein (g) 16.8+8.58 9.39+6.36* 25.6+9.33 29.4+2.27 20.8+7.80 17.4+6.25 10.1+10.7 3.70+4.93**
Vegetable protein 7.03+3.31 6.15+4.12 12.2+3.87 15.8+1.48** 9.12+3.33 9.15+3.91 2.61+2.34 1.23+2.32
Animal protein 9.77£6.15 3.24+3.98** 13.5+£7.23 13.6+0.87 11.7+6.32 8.25+6.44 7.48+10.14 2.47+3.66*
Fat (g) 11.5+7.61 4.35+4.39** 15.1+5.00 8.84+1.89*** 17.6+£10.6 10.5+6.99* 12.1+12.4 7.44+7.77
Vegetable fat 3.61+3.46 2.48+3.13 6.99+4.25 4.96+1.18 5.69+4.69 4.63+4.84 3.59+3.87 1.82+3.84
Animal fat 7.84+6.31 1.87+2.43** 8.15+4.31 3.88+0.73*** 11.9+10.8 5.87+6.03 8.55+10.7 5.62+6.84
Carbohydrate (g) 60.9+23.9 51.6£30.0 87.4+18.2 90.3+6.98 76.4+18.9 65.1+24.0 49.7+35.0 21.0+21.8**
Fiber (g 3.37+2.21 2.51+1.71 8.33+3.54 9.15+£0.93 4.17+2.48 4.32+1.85 2.38+2.56 0.95+1.30*
Ash (g 4.03+2.40 2.39+1.56* 7.00+1.88 9.10+1.03*** 4.64+2.32 5.10+2.56 2.09+1.66 0.84+1.05**
Calcium (mg) 77.1+44.1 72.4+57.7 176.797.9 228.0+39.5 96.0+62.3 89.6+48.4 158.9+152.6 88.3+129.7*
Vegetable calcium 58.3+42.1 42.2+33.2 126.2+76.9 143.0+19.9 60.8+39.3 62.8+35.8 17.8+17.2 8.13+17.3*
Animal calcium 18.7+19.8 30.2451.1 50.5+37.7 85.1425.8% 35.3452.5 26.8+30.3 141.1£150.1 80.1:119.7
Phosphorus (mg) 215.9+111.0 127.3+87.6  380.0«151.1 460.7+51.5* 246.1185.5 217.2+82.8 200.8+187.8 88.8+126.0°*
Iron (mg) 2.58+1.27 2.38+2.22 5.7142.87 4.25£0.89* 3.22:1.21 2.99:1.10 3.2846.60 0.39£0.65
Vegetable iron 1.74+0.98 2.14+2.18 4.20+2.22 3.47+0.72 2.28+0.95 2.13+1.06 2.75+5.79 0.32+0.58
Animal iron 0.84+0.42 0.24+0.27*** 1.51+£0.90 0.78+0.19** 0.94+0.54 0.85+0.85 0.53+1.17 0.07+0.11
Sodium (mg) 1089.6+700.8 635.8+459.0* 1708.1+468.7 2362.7+£307.2***  1086.5+619.7 1200.9+560.6 243.0+252.8 86.1+107.9**
Potassium (mg) 475.0+302.5 335.7+214.5 886.7+301.3 1235.2+147.1** 636.7+387.9 572.6£318.0 426.6+331.4 176.8+244.0**
Zinc (mg) 1.98+0.99 1.33+0.83* 3.63+2.43 3.11+0.26 2.55+1.11 1.96+0.62 1.30+1.17 0.51+0.69**
Vitamin A (R.E) 121.2107.6 105.6£122.6 228.5¢119.5 246.3+10.5 161.9119.2 148.9+103.1 136.2+188.9 77.9+107.5
Retinol 27.0+30.1 11.3+21.9* 48.8+73.1 2.19+5.42* 28.2+38.3 25.7+28.1 77.1+106.3 57.7+70.6
B-carotene (ig) 565.7¢6362  4232+5549  1063.2:599.4  14654x533%  758.9+696.9 685.8+554.1 320.5+848.7 126.3+412.1
Vitamin B, (mg) 0.25£0.15 0.17£0.14 0.40+0.14 0.40£0.06 0.44+0.28 0.32+0.20 0.17+0.22 0.06£0.09*
Vitamin B, (mg) 0.22£0.13 0.17£0.21 0.37+0.11 0.31£0.04* 0.35£0.22 0.26x0.15 0.33+0.34 0.14£0.19**
Vitamin Bg (mg) 0.39+0.27 0.27+0.22 0.82+0.48 1.45£0.20%%  0.48+0.30 0.39+0.18 0.24+0.21 0.06£0.07**
Niacin (mg) 4.04+3.09 2.1941.91* 5.55£1.98 6.63+0.54* 5.0242.52 3.80+1.83 1.67+2.86 0.39+0.68
Vitamin C (mg) 13.0+15.9 15.0+18.3 32.1+20.17 57.8+7.98%** 14.6+9.27 16.0+10.3 33.8+59.1 7.43+18.6
Folic acid (g 45.8+36.0 35.8+29.3 93.7+49.3 121.0+18.0* 58.0+30.1 49.5+27.3 28.5+40.5 9.92+19.6
Vitamin E (mg o-TE) 2.86+2.69 1.77+2.02 4.96+3.84 3.93+0.58 4.26+3.33 1.76+0.97** 2.54+3.10 0.49+0.83*
Cholesterol (mg) 87.9+86.6 36.1£58.1* 158.6+115.1 125.2+12.9 86.0+105.1 82.9+79.8 81.1+210.6 22.5+28.9
Mean+SD

* p<0.05, **: p<0.01, **: p<0.001
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