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Abstract

The purpose of this study was to evaluate the effects of the weight control programme through nutrition education on
anthropometry, body composition, dietary behavior, and adipocyte-drived protein in obese elementary school children. The
subjects were 17 obese children of Ol over 120% from the fourth to sixth grades of elementary school. The subjects were
given nutrition education for weight control along with physical and behavioral advices once a week, and the program was
12 weeks long. On the completion of 12 week weight control program, significant decreases in waist and hip circumferences
were resulted, however, no changes in body mass index (BMI) and obesity index (Ol) were found. Hemoglobin was
significantly decreased and HDL-cholesterol was significantly increased. Energy intake was decreased significantly along with
intakes of Ca, Fe, folic acid, vitamin B1, vitamin B6, and vitamin C. Meal distribution of energy was changed; % energy from
snack significantly from 11.9% to 3.3%. Resistin, leptin, and adiponectin level were not changed; Resistin had a negative
correlation with vitamin C intake. Leptin had positive correlations with weight and BMI. Adiponectin was negatively
correlated with weight and BMI. In conclusion, nutrition education program for weight control for 12 weeks is effective in
changing the dietary behavior, serum profile, and anthropometry in obese elementary children, however, no effect was seen
in adipocytokine levels.
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<Table 1> Contents of weight control ;Srogram

Week Activity Homework

1 physical and blood test .

2 Learning about obesity Recording food intakes, 2 times a week
3 Learning about foods and nutrients Recording food intakes, 2 times a week
4 Learning about food pyramid Recording food intakes, 2 times a week
5 Learning about proper food habit Recording food intakes, 2 times a week
6 Learning about proper exercise Recording food intakes, 2 times a week
7 Learning about calories of foods Recording food intakes, 2 times a week
8 Learning about proper snack Recording food intakes, 2 times a week
9 Leaming about calories of snacks Recording food intakes, 2 times a week
10 Learnig about recording food intakes Recording food intakes, 2 times a week
11 Recording food intakes and assessment Recording food intakes, 2 times a week
12 Recording food intakes and assessment Recording food intakes, 2 times a week
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<Table 2> Anthropometric characteristics and blood profiles of the subjects before and after weight control program)

Before(n=17) After(n=17)
Anthropometric characteristics
Age(yD 108 + 015 .
Height(cm) 1424 + 1.7 1434 + 172
Weight(kg) 495 * 15 505 + 1.6
0)(Cry2x 1373 + 3.0 1413 + 3.2
BMI(kg/m?) 239 & 04 241 £ 05
Waist(cm) 807 + 63 793 + 15*
Hip(cm) 9.3 + 10 895 + 1.0*
WHR 0.893+ 0.01 0.888 + 0.01
TSF(mm) 248 + 11 250 + 10
Blood profiles
Hemoglobin(g/dD) 135 + 02 129 =+ 0.2*
Hematocrit(%) 396 + 07 391 + 06
Triglyceride(mg/dD) 1119 +£153 917 +126
Total cholesterol(mg/dD 1815 + 85 1870 + 82
LDL-C(mg/dD 1548 +10.6 1510 =+ 9.0
HDL-C(mg/dl) 489 * 33 549 + 29"
Glucose(mg/dl) 89.1 + 19 885 + 20

OI: obesity index, BMI: body mass index, WHR: Waist / Hip ratio, TSF: Triceps skinfold thickness, LDL-C: Low density lipoprotein -

cholesterol, HDL-C: High density lipoprotein - cholesterol
D Mean +$.E(standard error)

2 Significantly different between before and after weight control program by paired t-test(* p < 0.05, ** p< 0.01, ** p<0.001).

3 Ol = ((Current body weight / Ideal body weight) X 100}
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<Table 3> Serum hormonal levels of the subjects before and
after weight control program®

7) =17)
Resistin(ng/ml) 4.64+0.67N52 4.38+0.52
Leptin(ng/mD 12.59+2.11 12.52+2.09
Adiponectin(ug/mD  6.61+1.41 6491143
Insulin(TU/mD) 23.10+3.13 23.86+3.27
D Mean+SE.
2 Not Significant
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<Table 4> Daily nutrient intakes and % RDA of the subjects before and after weight control program®)

Nutrient Before After
Energy(g) 1613.9% 99.21(76.1+4.8)2 1440.2+113.0(67.9+5.65"9
Protein(g) 629+ 4.1(114417.5 564+ 3.1(1025+5.6)
Fat(g) 443+ 174 349+ 26
Carbohydrate(g) 2421+ 137 2102+ 186
Ca(mg) 675.5+ 70.5(84.418.8) 460.1+ 49.7(57.5+6.2)"*
Fe(mg) 147+ 1201151198 88+ 0.6(689+5.6"™
Folic acid(ug) 2348+ 254(115.9+12.7) 1618+ 15.7(80.9+7.3)*
Zn(mg) 102+ 2.3(88.21+19.4) 6.7+ 0.4(58.1+3.8)
Niacin(mg NE) 146+ 0.5(101.0+10.49) 116+ 0.8(79.6+54)
Vitamin A(ug RE) 810.5+135.2(135.1+22.5) 4825+ 72.7(80.4+£12.1)
Vitamin Bj(mg) 1.5+ 0.1(136.4+13.9 1.0+ 0.1(90.1+7.2*
Vitamin B2(mg) 09 0.2(81.9+10.4 09+ 0.1(69.7+5.3)
Vitamin Bg(mg) 22+ 0.2(199.2115.6) 1.6+ 0.1(144.7+11.3)*
Vitamin C(mg) 156.7+ 26.0(223.9+37.1) 66.7+ 21.1(95.3+30.1)"
Vitamin E(mg o-TE) 9.3+ 1.2(115.8+60.9) 124+ 3.5(155.4+11.0)
Cholesterol(mg) 230.2+ 40.1 1850+ 279
Energy distribution
% Carbohydrate 69.5+0.7 68.6+1.3
% Protein 18.0+0.5 19.4+£0.7
% Fat 1264038 120+0.7
Meal distribution of energy intake
% Breakfast 20.0+2.2 233+24
% Lunch 36.2+23 41135
% Dinner 36.3+3.9 343+2.7
% Snack 119124 33+18*
© Mean1S.E.
D () refers to % RDA2Y

% Significantly 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 5> Pearson’s correlation between change of nutrient intakes and anthropometrics in the subjects

Energy -0.364 0.251 0.349 0.266 0.622*1) -0.044 0.591* 0.225
Protein -0.325 0.376 0.441* 0.475* 0.820%* 0.128 0.683* 0.500
Fat -0.292 0.162 0.277 0.132 0.455* 0.216 0.292 -0.226
Carbohydrate -0.448 0.349 0.447* 0.467* 0.694* -0.019 0.639* 0.484
Ca -0.232 -0.233 -0.105 0.080 0.413 0.053 0.359 0.140

Fe 0.160 -0.106 -0.163 0.230 0.306 -0.220 0.370 0.381
Folic acid 0.018 -0.339 -0.274 -0.011 0.217 -0.133 0.238 0.197
Zn -0.070 0.385 0.325 0.269 0.521* 0.253 0426 -0.046
Niacin 0.056 0.331 0.289 0.268 0.390 0.067 0.294 0.206
Vitamin A -0.407 -0.122 0.034 -0.005 0.368 -0.096 0.359 0.101
Vitamin By -0.162 0.274 0.311 0.180 0.468* 0.127 0.374 0.040
Vitamin B -0.416 0.201 0.332 0.135 0.339 0.188 0.221 -0.109
Vitamin Bg -0.186 0.018 0.058 0.301 0.487* -0.077 0.487 0.393
Vitamin C -0.260 -0.035 0.041 0.080 0.180 -0.134 0.231 0.000
Vitamin E -0.212 -0.117 0.008 -0.123 0.349 0.187 0.205 0.073
Cholesterol -0.460 0.152 0.269 0.065 0.062 0.025 0.076 -0.169

D Significantly correlation between change of nutrient intakes and anthropometrics (* p< 0.05, ** p<0.01, ™ p< 0.001)

<Table 6>:Pearson’s correlation matrix change of hormonal
substances in the subjects

<Table 8> Pearson’s correlation between change of anthropo-
metrics and blood substances in the subjects

Resistin Leptin  Adiponectin  Insulin TC HDL-C LDL-C TG Glucose

Resistin 1.000 Height  0.395 0494V 0.143 0.244 0363
Leptin 0.512*D 1.000 Weight -0.509* -0.317 0272 -0.067 0.000
Adiponectin ~ 0.049 -0.209 1.000 BMI -0.525* 0354 0266 0158  -0.107
Insulin -0.017 0.179 0.232 1.000 01 -0.736* 0520  -0.409 0.156  -0.080

D s Waist 0.059 0.128 -0.160  -0.350  -0.324
Significantly correlation matrix change of hormonal substances Hip 0244 0356 0.019 0310 -0.062
(sp< 005’ “P < 001’ ***p< 0001) WHR 0092 0.202 -0171 -0144 -0292
TSF -0.194 0.092 0343 -0.266 0.017

<Table 7> Pearson’s correlation between change of anthropo-
metrics and hormonal levels in the subjects

Resistin Leptin  Adiponectin  Insulin

Height -0.208 -0.318 0.130 -0.060
Weight 0.432 0.546*1 -0.438* -0.344
BMI 0.420 0.569* -0.436* -0.261
O1 0.193 0.461 -0.103 -0.183
Waist 0.103 -0.007 -0.098 0.082
Hip 0351 0.369 0.047 0.093
WHR -0.039 -0.166 -0.082 -0.039
TSF -0.373 -0.173 0.233 0.181

D Significantly correlation between change of anthropometrics
and hormonal levels (* p< 0.05, ** p< 0.01, ** p< 0.00D).

AF(r = -0.509), BMI(r = -0.525), H|P=( = -0.736)%] ¥
Skt 4913 21(p< 0.05) 2] AFIAE ettt HDL-%
Y220 Wl 7| M3 = 0.49)7E FIAHA &
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0.05) 29 AAFAE BAHTable 8). & A%, BMI, vlTt=
ZaFgo] 48 392 EF HDL-Z Ao Z4ast
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TC: Total cholesterol, TG: Triglyceride
D Signjficantly correlation between change of anthropometrics
and blood substances (* p < 0.05, * p < 0.01, *** p < 0.001).
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