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Changes of Obesity Index, Serum Lipid Profiles and Nutrient Intakes
in Obese Children after the Weight Control Program of Nutrition Education
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Department of Food and Nutrition, Duksung Women's University, Seoul, Korea

Abstract

The purpose of this study was to evaluate the effect of a weight control program on anthropometric values, serum
lipid profiles and nutrient intakes. The subjects of this study were 38 obese children (boy: 17, girl :21) with
obesity index over 120%. The weight control program for obese children included nutritional education (50 min)
and exercise (50 min) for 10 weeks. The nutrition intakes of the children were surveyed before and after the weight
control program by 24hr recall test. The BMI, Rohrer Index, Obesity Index, WHR (Waist - Hip ratio) and body
fat(%) were significantly decreased after completion of the weight control program. The total cholesterol and HDL-
cholesterol of subjects were significantly increased after the weight control program. Distribution of serum lipid
profiles was slightly changed. The energy intakes were significantly decreased (p <0.001). from 1760.8 kcal to
1435.2 kcal. In addition, the intakes of P, Zn, retinol, vitamin B,, vitamin B,, vitamin E and niacin were significantly
decreased. while intakes of vitamin C and folate were increased. Calcium and folic acid were upper 25% of
subjects, under EAR(Estimated Average Requirements) intake before the weight control program. The distribution
of energy intakes was significantly changed into positive status; fat percentage was decreased 26.3% to 22.1%
(p<0.01). Carbohydrate was increased 58.6% to 61.2% (p<0.05). Meal distribution of energy intakes was
changed; calorie percentage from lunch significantly increased from 32.2% to 38.3%. Calorie percentage from
snack significantly decreased from 17.7% to 13.5%. In conclusion, weight control program for 10 weeks is
effective in obesity index and nutrient intakes although serum lipid values were a little changed. (Korean J
Community Nutrition 15(1): 61~72, 2010)
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Table 1. General characteristics of the subjects

Boys Girls N (%)
2 2 0 2( 5.3)
3 2 4 6(15.8)
Grade 4 5 6 11 (28.9)
5 6 9 15 (39.5)
6 2 2 4(10.5)
Total 17 21 38
Age 9.82+ 1,19 10.14 £+ 1.06 1000 £ 1.12
1) Mean = SD
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Table 2. Contents of the weight control program

< 142.18 cmZ
(p <0.001) AF2 HSHE BolA| ekgktt. of 8t
A2 Aol 2137} AlFo] 143.46 cme} 46.97 kgellAl
R 3 AA] S0 AR 145.34 cm®E Y40 50

2 37k (p < 0.001) Ae2 2421 HslE Ho|
A koket. =2 7 ol $-9] oks=2] BMIZ}F 23.330114
23.0002 F9&Q o7 AAaE gl o (p <0.05) ¥
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Week Topic content Exercise
1 Physical and blood fest Relation between obesity and health Recording method of exercises diary
2 Leaming about recording food intakes Living gymnastics
3 Role of nutrients Living gymnastics
4 Knowledge of foods: red-yellow-green nutrients Living gymnastics
5 Food fower Living gymnastics

Control of Stress
6 Healthy eating habits Living gymnastics
7 Knowledge of nutrition: How to choose foods good for health Living gymnastics
8 Food exchange part | Living gymnastics
9 Food exchange part i Living gymnastics
10 Evaluation of program

Table 3. Changes of anthropometric characteristics on obese children affer the weight control program

Boys(n = 17) Girls (n = 21) Total (n = 38)

Before After Before After Before After
Height (cm) 140.81 £ 5.97Y142.18 = 5.70%%* 143.46 = 951 14534 = 9.02%** 14231 = 8.18 143.97 £ 7.83***
Weight (kQ) 48.46 = 625 48.96 £ 6.49 46.97 £ 10.86 47.27 £ 10.58 47.62 £ 9.08 48.00 = 8.97
BMI 2439 £ 238 2418t 262 2251 £ 298 2209 £ 2.89 23.33 £ 286 23.00=* 293*
Rahrer Index? 173,51 £ 18.97 170.33 = 20.16%¥? 156,82 = 16,76 151.85 = 16,04** 164.04 £ 19.40 159.84 £ 19.96%%**
Obesity Index 134.53 £ 13.03 131.79 £ 13.32* 129.67 = 7.89 123.51 = 10.23** 13226 £ 11.03 127.93 =+ 12.5]%**
Waist-
Circumference 7754 £ 505 75.75 £ 5.89* 731+ 7.73 69.93 £ 7.28%** 7493 £ 7.02 7232 £ 7.25%**
(cm)
Hip-
Circumference 88.61 £ 4.39 87.21 £ 5.16 88.08 £ 8.11 863 =+ 8.14** 88.29 £ 6.74 86.68 £ 6.99%**
(cm)
WHRY 0.88 + 0.03 0.87 + 0.04 0.83 =+ 0.06 0.81 =+ 0.04* 085+ 0.05 083 =* 0.05*
Body fat (%) 38.79 £ 781 3920t 6.10 3395+ 3.89 3099 £ 4.43** 3586 £ 6.13 3423 + 6.50*
1) Mean = SD

2) Significance between before and after program by paired t-test

3) 140~156: ‘fat', 156~: 'very fat'
4) WHR: Waist to hip ratfio

* p < 0.05 **: p<0.01, *** p<0.001
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Table 5. Distribution of serum lipid profiles on obese children
before and after the weight control program

_ N (%
o Z7Re T ok %3S %S nyltk HDL-24  Vaioble ——
etore er

AHEO A= FShAe 54.68 mg/dLolA 273 A

54 Sl e e e O]onl Giale n  ToldlChdeserol <220mgdl  34(89.4)  33(868)
Al el 61.07mg/dLE S7HRA o ol MRl MAE B mgra) > 220 mg/dl 4(10.5) 5(13.2)
O]X] ?%’9\)\'_9_@ Oﬁti}‘g% 59.67 mg/dLoﬂfﬂ 63.1 mg/dLE HDL-Cholesterol <30 mg/dl 1(2.6) 0(00.0)
A 8] S7H B3t < 0.05). LDL—Z# A (Mg/dL) > 30 mg/dl 37 (97.4) 38 (100)
HZ3} XA A 0] A9olli= P ol B IR 73 AAl bl cholesterol | < 130 mg/dl 33 (86.8) 34 (89.5)
Foll f2]FQ) WalE Holx] okt o E T vie (Mo/d) >130 mg/di 5(13.2) 4(10.5)
= Table 5 eI AREZA I DA HSES  Tigyceride <160 mg/di 34(89.5) 35 (92.1)
H§C 13.2%% oF7F 2718kl a, HDL— 2] A8 2] (mg/dL) > 160 mg/dl 4(10.5) 3(7.9)
Table 4. Changes of serum lipid profiles on obese children after the weight control program

Boys(n=17) Girls (n = 21) Total (n = 38)
Before After Before After Before After

TC[)L?;%‘L‘]"‘%ST@O' 183.27 + 28.20" 19547 + 25.73%) 18505 + 18.04 196,52 + 27.20% 184.31 + 22.47 196.08 £ 26.23%%*
H[E:#'gc/ga'e“e’d 5468 £ 17.99  61.07 + 12.94 59.67 £ 11.07 63.10 £ 12.07% 57.59 + 14.34 62.25 + 12.30*
L?;;ga'e“e’o' 11067 + 25.95 10272 4499  109.66 + 1629 114.09 + 1872 110.11 + 20.85 109.0 + 33.13
Tr;?r:\g/if?e 94.93 + 52.89  89.93 + 46.47 78.62 £ 3116 96,71 + 4543 8542 + 41.72 93.89 + 45.32
1) Mean = SD

2) Significance between before and after program by paired t-test

* p < 0.05 **: p<0.01, ** p < 0.001
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Table 6. Daily nutrient infakes and prevalence of subjects under EAR of obese children before and after the weight control program

Amount % of subjects, under EAR? intake

Before After Before After
Energy (kcal) 1760.8 = 223.0" 1435.2 + 218.0%**2 60.5 97.3
Protein (g) 7151 £  11.09 60.57 + 10.17%%* 0.0 0.0
Vegetable protein 31.23 = 5.72 2844 £ 7.16%
Animal protein 4027 £ 10.64 3213 £ 9.72%*
Fat (g) 51.39 + 15.36 3523 £ 11.82%x
Vegetable fat 21.13 £ 8.37 1716 £ 6.30%
Animal fat 30.26 = 14.28 18.07 £  9Q.57%**
Carbohydrate () 2578 = 41.1 219.2 £ 37.5%x*
Fiber (g) 1619+ 313 1560 £ 3.78
Calcium (Mmg) 4719 = 151.6 462.2 + 1445 84.2 81.6
Vegetable calcium 2440 = 543 2289 = 70.8
Animal calcium 2279 + 1394 233.2 + 133.9
Phosphorus (mg) 956.3 = 147.6 875.4 £ 166.2* 7.9 18.4
Iron (Mg) 1218+ 244 10.31 £ 2,67 #xx 7.9 23.7
Vegetable iron 8.66 212 7.56 £ 2.69*
Animal iron 3.52 £ 1.36 275+ 114 **
Sodium (mMg) 41388 + 903.5 4200.3 =+ 858.5
Potassium (mg) 23114 = 411.1 2278.4 *+ 632.4
Zinc (MQ) 8.71 = 1.43 733 £ 3.34* 0.0 28.9
Vitamin A (R.E) 664.2 + 303.0 564.6 + 177.0 10.5 7.9
Retinol 1322 £ 764 101.8 £ 67.3*
Beta carotene (ugQ) 2959.9 £ 1639.6 2683.4 £ 910.3
Vitomin B, (Mg) 1.12 £ 0.23 0.88 £  0.26%** 0.0 28.9
Vitamin B, (Mg) 107+ 027 0.89 = 0.25%* 15.8 42.1
Vitamin B, (Mg) 1.83 0.42 1.76 £ 0.50 0 5.3
Niacin (Mmg) 15.64 = 3.73 13.01 £ 3.12%** 2.6 10.5
Vitamin C (mgQ) 73.35 £ 33.01 79.56 + 30.10 21.1 15.8
Folic acid (uQ) 2026 = 524 204.4 + 623 76.3 73.7
Vitamin E (Mg a-TE) 13.56 = 4.97 10.15 £ 3.40**

1) Mean = SD

2 Significance between before and after progrom by paired t-test *: p < 0.05, **: p < 0.01,

*** p < 0.001

3) EAR: Estimated Average Requirements (Dietary Reference Intakes for Koreq)

B 23.7% 507 Vet
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Table 7. Daily nutrient intakes and prevalence of subjects under EAR of boys and girls group before and after the weight control program

Boys Girls
Before After Before After
Amount % of subjects, Amount % of subjects, Amount % of subjects, Amount % of subjects,
under EAR? intake under EAR intake under EAR intake under EAR infake

Energy (kcal) 1751.0 = 240.9" 58.8 1522.8 =+ 247.9%*x* 94.1 1768.8 = 213.1 61.9 1364.2 £ 171.3%*x 100.0
Protein (Q) 7351 £ 14.88 0.0 63.66 £ 11.85%2 0.0 69.89 + 6.66 0.0 58.07 +  8.03**x 0.0
Vegetable protein 31.24 £ 4.91 28.55 = 7.53 31.22 + 6.42 2835+ 7.02

Animal protein 4227 £ 12,57 35.10 = 9.01 38.66 = 8.78 29.72 £ 9.80%*

Fat () 5285+ 19.46 39562 £ 14.65*% 50.21 £ 11.40 31.75 &£ 7.63%**

Vegetable fat 21.34 + 8.49 19.10 + 6.27 20.96 8.47 1559 £  6.03*

Animal fat 31.51 £ 18.61 2034 £ 11.25 290.25 = 9.87 1626 £ 7.73%%%*
Carbohydrate(g) 2512 = 490 2264 +  34.0%* 2632 = 337 2134 =+ 40.0%**

Fibe r(Q) 16.00 £ 3.60 15.62 = 4.07 16.74 + 2.79 15658 +  3.63

Calcium (mg) 481.9 £+ 118.1 82.4 481.7 £ 1824 76.5 4639 = 176.6 85.7 446.4 £ 107.0 85.7
Vegetable calcium  239.8 + 559 230.7 = 814 2475 = 541 2275 *+ 630

Animal calcium 2421 = 1143 2509 = 154.7 2164 + 158.7 2189 £ 1163

Phosphorus (mg) 9643 £ 166.0 17.6 9132 £ 205.6 23.5 9499 + 134.8 844.8 + 122.8%x

Iron (Mg) 12.38 + 3.06 17.6 11.37 2.85 17.6 12.02 + 1.87 0.0 9.45 £ 2.27%%* 28.6
Vegetable iron 8.66 2.30 8.23 £ 2.93 8.66 2.03 702+ 241*

Animal iron 3.72 1.86 3.14 1.19 3.36 0.75 9 244 £ 1.01%*

Sodium (mg) 4339.8 £ 1093.6 4091.3 £ 923.2 3976.1 £+ 700.9 4288.6 + 814.5

Potassium (mg) 2341.8 £ 4845 2426.6 £ 819.1 2286.8 = 351.4 21585 £ 411.5

Zinc (Mg) 8.71 £ 1.87 0.0 7.29 1.83* 29.4 8.71 £ 0.98 0.0 736+ 424 28.6
Vitamin A (R.E) 7140 + 3249 59 589.7 £ 203.6 5.9 6240 + 2856 14.3 5442 + 154.3 9.5
Retinol 1268 £ 474 95.7 £ 53.0* 1374 £ 945 106.7 £ 780

Beta carotene (uQ) 32025 £ 1877.5 2785.7 £ 1013.7 2768.5 £ 1436.1 2600.6 =+ 833.6
Vitamin B, (MQ) 1.20 £ 0.26 0.0 0.95 + 0.32% 29.4 1.06 0.18 0.0 0.83 £  0.19%** 28.6
Vitamin B, (MQ) 1.15 £ 0.28 59 0.96 = 0.30 47.1 1.00 = 0.24 23.8 0.84 £  0.1Qk** 38.1
Vitamin B, (MQ) 1.90 £ 0.46 0.0 1.70 + 0.51 5.9 1.78 0.38 0.0 181 £ 0.50 4.8
Niacin (mg) 1622 + 4.71 5.9 13.91 + 3.66%* 11.8 1517 + 2.75 0.0 1228 £ 2.46%* 9.5
Vitamin C (mg) 7442 £ 29.11 17.6 83.15 £ 3254 11.8 7248 £  36.55 23.8 76.66 £ 28.45 19.0
Folic acid (ug) 2024 = 526 64.7 2163 = 687 58.8 2028 + 535 85.7 1947 + 56.4 85.7
Vitamin E (Mg o-TE) 12.95 + 4,38 11.59 2.84 14.06 + 5.45 8.98 £ 3.42%xx

1) Mean £ SD

2) Significance between before and after program by paired t-test

* p <005 **: p<0.01, *** p < 0.001

3) EAR: Estimated Average Requirements(Dietary Reference Intakes for Korea)
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Table 8. Comparisons of fatty acid (FA) intakes before and after the weight control program

Boys Girls Total
Before After Before After Before After
Cholesterol (mg) 387.1 £ 154.9V 307.7 + 103.9 3266 + 148.6 307.9 * 1185 363.7 + 1524 3078 =+ 110.7
Total FA (mg) 31.49 £ 11.67 23.54 £ 12.86 29.27 £ 10.03 18.66 £ 6.22%** 30.26 £ 10.70 20.84 £ 9.92%*x*
Saturated FA(mg)  11.39 £ 4.77 8.86 + 597 1021 £ 567 717+ 358* 1074+ 525 793+ 4.80*%
'V'Fi”[‘::g]somfed 1239 £ 592 878+ 512 1089+ 391 667+ 2104+ 1156+ 490 7.66+ 3.84%
P‘F)'AVL[J::;“OM 771+ 233 590+ 272¢ 817+ 238 472+ 184t 796+ 234 525+ 232k
1) Mean = SD
2) Significance between before and after program by paired t-test
* p < 0.05, ***: p < 0.001
Table 9. Composition and meal distribution of energy intake before and after the weight control program
Boys Girls Total
Energy distribution Before After Before After Before After
% Protein 168+ 25 167+ 15 159 £ 1.9V 171 £ 2.1%2 163+ 2.2 169+ 1.8
% Fat 274+ 11.3 232+ 57 254+ 4.6 212 £ b5.6%* 263 £ 82 22.1 + 5.7%*
% Carbohydrate 573+ 8.0 59.7 £ 5.6 596 £ 3.9 623+ 7.3 58.6 + 6.1 612 £ 6.6%
Meal distribution of energy intake
% Breakfast 285+ 94 22.7 £ 10.9 22.4 £ 10.1 21.0+ 115 252 £ 10.2 21.7 £ 11.1
% Lunch 318+ 84 359+ 7.7 326+ 45 40.3 £ 6.2%** 322+ 64 38.3 + 7.2%%%
% Dinner 31.7 £ 9.1 29.7 + 10.1 32.4 £ 10.2 29.0 + 10.7 321+ 96 29.3 + 10.3
% Snack 17.6 £ 12.2 161 £ 11.5 17.7 £ 11.1 11.4 £ 10.5%* 177 £ 11.4 13.5 £ 11.0*
1) Mean + SD
2) Significance between before and after program by paired t-test
* p < 0.05 **: p<0.01, *** p < 0.001
W2 17.1%, A 21.2%, 34 62.3%= Hﬂz‘z}ﬂ Y. o7 AT (p < 0.01).
chilzl o] HFHHE-S FoF o ® S/l (p < 0.05), A
o) gL folHow Ma}aiuup <0.01). g4 1 =
o) A5-s} vl ww gl e) 337} folHow Fo)
0] 0|7k vhm ko) AH} sk 90 AF b ok w2 Fo] Fof olsEe) Ao fodel FEoR

PS5 e e IS Bt

71U o« AFHRELS B FA9) o] AFRlE
& FolHo T ZII I (p < 0.001) 7He] AHFn]&L
frolA o7 7kastk(p < 0.05). Fee] ¢ 7=
27t A ob3 28.5%, A4 31.8%, A9 31.7%, 1+
17.6%0NA 7} Foll= o} 22.7%, A4 35.9%, A4
29.7%, 7 16.1%% FEREI oF, A4 9 7121 9] A
HE-2 72ebelal 7419 oy A e S7kekal ot

oA 2l apolF HolA| AhTh gt e] A= TR
ZA7F A obd 22.4%, 3 32.6%, A9 32.4%, 1+
17.7%014 37} Folli= obd 21.0%, 84 40.3%, A9
29.0%, 7t 11.4%= Jebsh. 4] AdFnlgo] <]
o7 F715H(p < 0.001) WhA 7hA 2] A RE2 1914

S7FER 2™ (p < 0.001) AF2 72421 Hslks veht
A &3k} o= T obs B 2 RS Hele w A%
71Q1 opzE0] Aol Tkl ATl ST ek &
VO_ 749_ ];]]U]—C7}_ 71/\322_0__0_ o) 2= oh;} A= a]ljJ

F9] oFE52] BMIZ} 23.33914 23.002.2 #-2]%¢
Fo 7 7+aw9lom (p < 0.05) FHHAGF= 164.049] 1
159.84 % "9 (Obesity Index) FE3F 132.3%°]4]
127.9%= 2207 74a8ke] (p < 0.001) & AT A
zuﬂ xZ o] okg52 HRkE faddl a7 %S
KojZt}. o] Shin 5 (2004a) 97 A¥}e} vk 4
FS B3t BMI =23+ Kim (2005) 2] 38hd o] of
O ZAFSE 24.067) Lee 5 (2005) 2] 4~63hd H]Rto}
oo AKSE 23.9¢] vlehd W& Fx]o|t}, 2

offl o.|>_‘, 00" ﬂll
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T3 AR 30 o9 slelEdl7E 74.93 cmellM 72.32
cmz 2807 743190 (p < 0.001) JyolEwE
88.29 cmellA] 86.68 cmZ 24l o2 THAEQlTh
(p <0.001). 2] —4do] =4 v]&S YRl WHRE
0.8504 & 738 AA] Fof] 0.830% oAl TS
ERATHp < 0.05). ©13H829] Z-9+= 0.83¢14 0.81% <]
Al 07 s o (p < 0.05) Fehle #-24¢l
W3S LERIA] 29)T} Lee 5 (2005)2] elid= WHR
TA7F AR 0.893 £ 0.019014 AR 0.888 = 0.01= 7F
438191 0} 1979l Aol HolX| kght), ofg 50 L7
13 Fo] 39 AAWE (Body fat)2 35.86%14 &2
I A Fof 34.23% % Aoz st <
0.05). AAHEE] Wisks W obs s Aund el
o] A$-= oAl WsE Holx| foron) ofsha
33.95%°l14 273 AA] Foj 30.99%= 2%l 5=
o2 ages & 4 9tk (p < 0.05). Shin 5 (2004a)
o] AFelAe= FEde AAHEC] 35.7 £ 4.1004]
34.1 = 4.00% o8hPL 36.7 = 4,904 34.8 = 5.1%
A o= (p <0.05) 7Haste] vl Aas Bl

ol =2 TFUAHE T 184.31 mg/dLoA] 22
3 AA] 3o 196.08 mg/dLE §-27¢l #=07 =7}
H2th(p < 0.001). HDL—ZHAHZ2] 9= dehge
54.68 mg/dLeA Z2 73 AA] 3of 61.07 mg/dLE &
7FF ot o) A9l WistE Ho|x| ghgtom of kA
59.67 mg/dLellA 63.1 mg/dLE 2%l 452 S71=
H3TH(p < 0.05). oA EFE] RIEE B AAF o=
W20 W} 79 glo] & y3o] A AAdio] wis}
o mX)= P& Frha B 4= Alth

r2 ) iy $o] duF Pt dFE=> 1760.8 keal
o 1435.2 kcal®? 22 o2 7H2381%h(p < 0.001).
AF Gk W3l Lee 5 (2005) 2] rellA v]gks 120
ol 25 1792 A L% W3 (1614 kealollA]
1440 keal® 72) 9] 735-9F 548 el Th Lee 5
(2005) 2] Aol|A] 2538 177 (H]FEE 120 o)) &
AF G M8k (1614 kealollA] 1440kcal® 7H4) 9F A
S| el B Aol s T2 73 Fol ol 5o Ak A
F7F 18.5% 7443t 2102 YEFREAL ©]i= Shin 5 (2004)
o] Aol 257k AT E Tz E ] Ay} 18%2] A
F A A B2l R fAKSE BEe Bl 3d] %
S i I L B L i e K I e b S S S R R R
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SpYe] 9 913t o] §O12I0l FhaE Mol T opy
2 nglom olse] FAHAC) o] ol uet b
B @O A7 RS Fa T gkl B &
7, olal, e A3 g% s 2570 415
£ ol FolA 4% R WA AAF g AeE R

e w4 Dok oleh B4 AFolEel vla] v)

SHA] =S wse et
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(Pinhas—Hamiel 5 2003; Nead % 2004)7} 111,
Lee & (2006)¢] <A7-olA+ BIRkre]l 11.09 mg
(92.45% of RD), A7+ 11.16 mg(92.96% of RD .=
ZAFE AT

HIER1S] AH &= glE]=, v]Ek] B, BIER] B,, Yolo}
21, BIERR E€] AF o] frelobAl Haeiditt. Bd e
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ARFZALOl A Bl ZhAah Gobis 2, Bl A, BlE
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Wt 20053 =473 9F A (The Ministry of Health
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