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Obesity, Serum lipid and Related Eating Behaviors of School Children

Sook Mee Son,” Jung Hee Lee

Department of Food Science and Nutrition, The Catholic University of Korea,
Pucheon, Korea

ABSTRACT

This study was designed to investigate the obesity rate with anthropometric indices,
nutritional status and serum lipid levels of 260 school children from 5th grade of clementry
school residing in Puchon city. Obesity was defined as fat percentage that exceeds 25%. The
prevalence rate of obesity were 15.2% for male and 14.1% for female. Mean fat percentage,
BMI and Rohrer indice of obese male were 30.3%, 21.0 and 150.2 respectively and 28.0%, 21.5
and 151.9 for obese female. Mean serum TG, apo-B of obese female were significantly higher
than that of non-obese whereas HDL-C ratio of obese female was significantly lower than that
of non-obese. Obese male did not show any difference in serum lipid levels.

The proportion of students whose serum cholesterol levels exceed 170mg/dl, which is cutoff
point of bordeline for coronary artery disease, was 12.0% for male and 15.6% for female. The
major factors affecting nutridonal status were the amount of living expense, existence of mother's
job and the regularity of having breakfast.

Children who's living expense more than 500 thousands Won showed lower intake of Iron,
vitamin A, thiamin, niacin and ascorbic acid(p <0.05). Children who's mothers are having a job
were observed with decreased height(p <{0.05). Children having breakfast regularly showed
increased BMI and Rohrer indice than those of children having breakfast often or never.
(Korean J Community Nutrition 2(2) : 141~130, 1997)

KEY WORDS : obesity rate - serum lipids - anthropometric indices - school children.
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Table 1. Proportion of obesity by obesity indices N(%)

Indices  Criteria Male Female  All Subjects
Fat% > 25 19(1 5.2)  19(14.1) 38(14 6)
RW >120 18(14.4) 9 6.7) 27(10.4)
BMI > 20 23(18.4) 17(12.6) 40(15.3)

Rohrer >150 10( 8.0) 10( 7.4) 20( 7.7)

) . body weight
Rw : Relative weight= x 100

standard weight of Korean
children for height
BMI : Body mass index=body weight(kg/height(m?)

2 GURT 25% 5 7|F 028k v|uhe A siict _ Weightkg)
Sele obES dloR & e dpdaE g O Taghtem)
Table 2. Anthropometric measurements of obese and non-obese children

Male Female
Non-obese Obese Non-obese Obese

Height(cm) 139.8+ 69 139.7 + 6.3%* 1399+ 6.7 1414+ 5.3**
Weight(kg) 336+ 6.0 41.2+ 8.2** 332+ 54 4334 8.1**
TST(mm) 119+ 4.6 191+ 4.1** 11.0+ 3.2 18.44 3.5%*
MAC(cm) 212+ 2.6 247+ 2.6** 2124 22 255+ 3.2%*
Fat%(%) 181+ 3.8 303+ 5.2% 191+ 3.3 28.0+ 2.7**
Fatwt(kg) 6.2+ 2.0 126+ 3.7* 6.3+ 1.6 119+ 2.7
LBMikg) 275+ 43 286+ 5.5% 2691t 44 312+ 6.2%
BMI 1714 21 21.04+ 3% 169+ 1.7 21.5+ 2.8%
Rohrer 122.2+14.0 150.2+20.9* 120.7+10.9 151.9 £17.9**
RW 104.2+13.0 128.0x=16.0%* 101.3+10.9 1289+18.1**

**p<0.01 by student t-test
TST : Triceps skinfold thickness

MAC : Mid arm circumference

LBM : Lean body mass
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Height Weight

Triceps skinfold

Arm

BMI Rohrer RW

thickness Circumference

Weight 0.70*

Triceps sinfold thickness 0.28** 0.69**

Arm circumference 0.45%* 0.84** 0.78**

BMI 0.31%* 0.89** 0.76** 0.84**

Réhrer -0.01 0.70** 0.71** 0.73** 0.95%*

RW -0.08 0.64** 0.68** 0.74** 0.90** 0.96**

Fat% 0.06 0.50** 0.72** 0.54** 0.65** 0.67** 0.65**

*p <0.01

Table 4. Mean daily energy and nutrient intake for obese and non-obese children

Male(N=125) Female(N=135)
Non-obese  %RDA Obese %RDA Non-obese  %RDA Obese %RDA

Energytkcal) 1404  £342"  (63.8) 1266 +1596* (57.5) 1411 +384 (74.3) 1333 +262 (70.2)
Protein(g) 486 + 148 (81.0) 41.0 £ 6.5 (68.3) 489 + 139 (81.5) 465 + 11.1 (77.5)
Fat(g) 33.2 £ 141 30.1 = 5.8 324 + 142 343 £ 163
Carbohydrate(g) 2356 + 653 208.9 + 29.4* 2334 + 657 210.7 + 478
Calcium{mg) 398.6 =267.7 (49.8) 3352 £+ 127.8 (41.9) 348.0 +1553 (43.5) 385.8 +£300 (48.2)
Phosphorus(mg) 5746 £242.3 (71.8) 4719 £ 130.9* (59.0) 576.7 +230.7 (72.1) 5684 +236 (71.1)
Iron(mg) 7.7 £ 42  (64.2) 6.0 £ 0.9% (50.0) 7.6 + 3.2 (42.2) 74 + 36 (41.0)
VitA(pgRE) 2715 £2258 (45.8) 199.1 £ 880 (33.2) 2476 +£337.6 (41.3) 1552 +124* (259
Thiamin(mg) 0.67+ 0.24 (60.9) 0.55+ 0.13* (50.0) 067+ 0.23 (67.0) 061+ 0.1 (61.0)
Riboflavin(mg) 0.77£ 0.38 (64.3) 267+ 016 (51.5) 0.72+ 0.29 (60.0) 064+ 02 (53.3)
Niacin{mg) 9.0 £ 53 (64.3) 81 + 54 (579 79 + 3.6 (60.8) 74 + 25 (56.9)
Ascorbic acidimg) 41.4 + 29.1 (82.8) 42.8 + 148 (85.6) 373 £ 267 (74.6) 24.0 + 23.0* (48.0)

1) Mean+SD
*p <0.05, *p<0.01 by student t-test
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Table 5. Correlation coefficient between anthropometric measurement and nutrient intake
Height ~ Weight  |iceps skinfold — Arm BMI Rohrer RW Fat%
thickness circumference

Energy -0.06 -0.14* ~-0.16* ~0.11 - 0.14%* -0.13* -0.09 -0.08
Protein -0.19 -0.09 -0.14* -0.08 -0.11 -0.12 -0.08 0.02
Fat 0.01 -0.06 -0.05 -0.04 -0.08 -0.08 -0.08 0.01
Carbohydrate -0.07 ~0.16* ~0.18* -0.13 ~-0.16** -0.14* -0.08 -0.14*
Calciurn ~-0.01 -0.06 -0.05 -0.03 -0.08 -0.08 0.00 0.05
Iron -0.09 -0.11 -0.17 -0.15 -0.11 -0.09 -0.10 -0.07
VitA 0.00 -0.10 -0.08 ~-0.11 ~-0.13 -0.14* -0.13 -0.10
Thiamin -0.05 -0.15* -0.17* -0.18* -0.16* -0.15* -0.15*% -0.14*
Riboflavin -0.05 -0.11 -0.06 -0.06 -0.11 -0.16* ~0.03 -0.08
Niacin -0.07 -0.09 -0.09 -0.08 -0.08 -0.06 ~0.02 -0.04
Ascorbic acid 0.03 -0.07 -0.10 ~0.13 -0.10 -0.12 -0.11 -0.14*

*p<0.05, *p<0.01

Table 6. Mean values of Serum lipids for obese and non-obese children

Male Female
Non-obese Obese Non-obese Obese

Serum TG(mg/dl) 745 +25.4" 85.8 +£40.0 81.2 +£32.1 948 £ 350

Serum Cholesterol(mg/dl) 135.2 +£34.6 1271 £293 1343 £33.6 152. 9+ 36.6*

HDL-C(mg/al) 440 + 7.1 418 + 7.7 442 + 7.1 435 + 64

LDL-C(mg/dl) 76.2 +31.4 68.2 +22.7 739 £31.3 904 + 38.2

VLDL-C(mg/dl) 149 + 5.1 17.2 £ 80 162 = 6.4 190 £ 7.0

ApoA,(mg/dl) 117.3 +439 115.1 £324 1153 £56.9 101.7 £ 216

ApoB(mg/dl) 90.0 £33.5 1049 +23.1 759 +20.4 126.1 +108.2**

HDL-Cholesterol ratio” 0.35+ 0.08 034+ 0.05 034+ 0.08 030+ 0.08*

1) Mean+SD

*p<0.05, **p<0.01 by student t-test
2) HDL-Cholesterol ratio : HDL-C/serum cholesterol

2, 452 SR, BML Rohrerdl 49}
o3 o] FHUAZ Bo] BlopnI ol o A7
M we 5o o JRpAS nat

3. YPANAE:

B HAAFEE dol 2ol obesed non-
obeseit 2.2 o] H]wd A3 (Table 6) oo} obe-
se7?| A5 W d3 g AHE0] 152.9mg/dl2A
non-cbesewell ¥l& frejxoz Eglow YA T
(1992)8] MW oftE x| 253w ofFel 3
Z 26 E gk} Bl n M gA] DAaES offtE X
W gt ojglojEe] ¥4 2| E< 164.2mg/dIE
the 9ottt 91 obesedell 1ol HDL-C9 LDL-C
£ non-obesewoll Hs| fofAHl Aolrt UL
(Table 6) EH7A 8k} o %o Ho| o] 85 HDL-C/
% 2| 28 & vli= oote] 75 obesewte] 0.30, non-
obeses?o] 0.342AM obesecdolo] fojHom we

#Hg BAHp<0.05). =3 dH o 2H Eol At
o FeAe S A HDL-CY #F apelipoproteing)
Apo A%} LDL-C2] 3 apolipoprotein¢l Apo B &
A8l apolipoprotein®] 8% FxrF WEW A S
AE AARA FE&A 0] deAdl g AFE0] AxH
1 A3L(Abogago 1979 : Maciejko 5 1993), Apo B
o] B & LDL-CY 44 vlaf @ule] LDL 93k
F& 1 2 JehlFe AEE deid Jen (A
1995) Apo B¢t LDLOIMA % HDLE=E vehl =t
%ol Apo Al ZalAHERY o Fohe AV Sle
BR(PZTF 1995) £ AdFlA Apo A Apo BE &
A Ax} ojole] o] obeser] Apo B7F 126.1mg/
dlZ4 non-obesew® 75.9mg/dlell H&] FejH oz
E¥22H (p<0.01) ol ASole vutwe upe 3}
o[ 7} glSlth. Apo Ao A5 B dEele] Ha "A
5= B9 4% 123.5mg, A&te] 7 127. Tmge
2 4EA oo (A 1995), oldel &9 HF Apo
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non-obese, obese™ll o] 24z}t 117.3mg/dl, 115.1
mg/dl, ool A% z+zh 115.3mg/dl. 101.7mg/d12
22207 e=

Table 7& 84 Z#2HE, TG, HDL-C. LDL-C,
Apo A, 5& A H#A S (coronary artery disease :
CAD)9 $5% ¥ (bordeline group)olyt ¥
T (high risk group)®l cutoff pointel we} o2 ¥
F& Aolth. ¥4 ZH2AHEY FE=HUE cutoff
point¢] 170mg/dlo]’dS B9l ofdols} Hole A

Table 7. Proportion of children under or over the cuttoff

o) wjgrEst AAA 9 olo] W vIAE UAxel R =

Aped -

12.0%, “ote] A% 15.6% 2 <ob7t w3kt 3
LDL-C cutoffél 110mg/dle]’d-& Bl oJdol& o}
o] A% 12.0%, odobe] AL 11.9%=2A e A5
v ul &S B

ol#i3h Hl &L At 5(1992)°] Rt & Fy
2HE3 LDL-CE £5/3 vl oo CADY
S5 AE ol Q] 37.3%, 28.0%°1 Hl&] @
FAAY. G4 TGE #7¢ 27} dote] 9.6%, ot
155%7} 5% Age ooz ER=HAeH HDL-
C9ol 7% 35mg/dlelatrt Eake] 7-¢- 28.0%, =t
739 22.2%97}. Apo A9 A5 Ao} & Fe &

point value of serum lipids N(%) H 2] v]3] BFz st =0 1} Aty HuEY
Criteria Male Female om(] d 5 1995), Apo A, 118mg/dIn|wHE 48 d
seum TGmgay 1o <1 0 1Y ARl cutoff point Rk wolel 529%,
o oo 200 118 tenre oM 603%7F ABTO stel AT Mgol o
Cholesterolimg/dl) =200 432 5(3.7) Axz BFT o 2o AdT v Eo] 4o
HDL-C(mg/di) <35 35(28.0) 30(22.2) 9]zl AL A AAG ] gt A LERE Yo 1
LDL-Cimg/dD) 110< <130 9(7.2)  7(5.2) T screenings M= E AIHWynder & 1989).
2130 6( 4.8 9 6.7) ® Qoo AS o2 vy Ha BAE gotort o1a1
Apo A(mg/dl) <118 54(52.9) 64(60.3)
o]£9] 9.6~28.0%7t $HE o] YT £
Table 8. Correlation coefficient between anthropometric data and serum lipid
Height  Weight 17iceps skinfold —  Am BMI  Rohrer  RW  Fat%
thickness circumference
Serum TG 0.02 0.13 0.23** 0.25** 0.17* 017* 0.27%*  0.20*
Serum Cholesterol -0.06 ~0.04 0.07 -0.03 -0.01 0.01 0.03 0.07
HDL-C -0.06 ~-0.08 0.05 0.02 -0.05 -0.03 0.04 0.07
LDL-C -0.06 -0.05 0.02 -0.08 -0.03 -0.01 -0.03 0.02
ApoA, - 0.08 -0.14* -0.08 -0.13 ~0.14* -0.13 -0.09 0.01
ApoB - 0.01 0.09 0.20** 0.09 0.14 0.15 0.16 0.23**
*p<0.05, **p<0.01
Table 9. Mean daily energy and nutrient intake by the amount of living expense and existence of mother’s job
Living expense(unit=10,000won)/per month Mother's job
<50(N=58) >50(N=202) Yes(N=135) No(N=93)
Energy(Kcal) 1477  +285" 1385 +£358 1383 £330 1416.0 +386
Protein(g) 50.7 = 10.1 479 + 14.2 476 = 13.6 493 * 142
Fat(g) 355 + 109 324 + 143 326 + 139 329 + 143
Carbohydrate(g) 2428 + 464 2299 + 649 230.1 = 624 2336 *+ 656
Calcium(mg) 411.6 +182.8 364.2 +2190 361.1 £1939 377.1 +£2419
Iron(mg) 84 + 287 74 + 3.6° 73 £ 29 79 £ 43
VitA(pgRE) 4417 +663.6" 2241 +£182.2° 236.2 +284.5 2611 £277.0
Thiamin{mg) 077+ 0.26° 065+ 0.22° 0.66+ 0.24 0.67+ 0.21
Riboflavin(mg) 0.83+ 0.31 0.72+ 0.32 0.72+ 0.29 073+ 035
Niacin(mg) 93 + 4.8° 81 + 43° 82 + 42 85 + 46
Ascorbic acid(mg) 548 + 35.1° 36.1 + 25.5° 374 + 249 398 + 30.2

1) Mean+SD

2) Means with different superscript are significantly different at «=0.05 by student t-test
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sto] B/ A3 A8 E FARE 7MY of™elrt
FolHog & HE HER A, Eolrl Yol4l, ofx
A2EAE AL glolA A7) 2l Fe] plof ¥
G 7AA G Aoz JeEPdtH(Table 9). uhdo]
AEuE o] & 7MY oo} fejAor o &
< 384 e 2HE, AF T2 dSxETA, 2
w28, BMI, RohrerAl4-& 293l o] %2 Apo AE
Bo] i e dxE BYrH(Table 10).

ojr{el AR R ofglole YA HFle ¥
Aolg 7k A @k oy} 23] gle A
ojol7t feld oz 7)71 o FHh(p<0.05).

obdl & A8 A Ye ofol= T W ofold v
Hlel AAFE FolstAl o Wka(Table 11) &
Apo AE BH o (p<0.05) AFAFN AdlME &

Table 10. Mean Serum lipids and anthropometric data by the amount of living expense and the existence of mother’s job

Living expense(unit=10,000won)/per month Mother's job

<50(N=58) >50(N=202) Yes(N=135) No(N=93)
Serum TG(mg/dl) 78.0+27.6" 80.6+31.9 77.4+279 80.1+33.7
Serum Cholesterol(mg/al) 143.5+43.8" 132.8+29.9° 129.8+30.4 131.8+29.3
Apo A(mg/dl) 128.0+57.6° 110.7£43.9° 116.0+£45.1 113.8+443
ApoB(mg/dl) 89.8+ 2.9 132.8+£29.0 91.8x48.6 83.8+31.1
Height{cm) 140.7+ 6.6 139.7% 6.7 139.2+ 6.7° 1415+ 64°
Weight(kg) 342+ 6.6° 348+ 69" 346+ 7.2 352+ 6.8
Triceps skinfold thickness(mm) 122+ 44° 126+ 4.8° 126+ 49 125+ 46
Arm circumference(cm) 216% 2.5° 218+ 2.9° 220+ 3.0 215+ 2.8
BMI 172+ 2.5° 177+ 2.6° 17.7+ 2.7 175+ 25
Rohrer 122.2+16.8° 127.0+17.3° 127.4+18.3 123.7+16.5
Fat%{(%) 194+ 5.7 204=x 5.1 20.1+ 5.5 20.1+ 49
1) Mean£SD
2) Means with different superscript are significantly different at =0.05 by student t-test.
Table 11. Mean daily energy and nutrient intake by the regularity of having breakfast

Having breakfast
F value
Everyday(N=134) Often(N="58) Never(N=11)

Energy(kcal) 1364 +336" 1469  +404 1359 +218
Protein(g) 471 £ 129 513 £ 157 46.2 £ 9.2
Fat(g) 323 + 144 354 + 14.2 288 £ 54
Carbohydrate(g) 2265 & 62.0 239.0 = 70.0 2319 + 447
Calcium(mg) 3715 £ 374 372.7 +178.5 3548 +£1229
Iron{mg) 73 £ 32 80 = 44 76 £ 3.0
VitA(ugRE) 2135 +138.2% 3157 +470.9 354.3 £252.8° 374
Thiamin(mg) 0.65+ 0.22 0.68+ 0.26 064+ 0.5
Riboflavin(mg) 0724+ 032 0.77+ 035 0.64+ 0.13
Niacin(mg) 79 £ 42 93 £+ 50 88 + 2.8
Ascarbic acid(mg) 385 + 26.5 373 + 288 445 + 299

1) Mean+5D

2) Means not sharing a common superscript are significantly differentat =0.05 with Tukey's test.

*1»<0.05
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Table 12. Mean serum lipids and anthropometric data by regularity of having breakfast

Having breakfast

Everyday(N—134) Often(N=58) NeverN=11) F value

Serum TG(mg/dl) 804 £31.0 799 +357 62.7 +12.9
Serum Cholesterol(mg/dl) 131.2 +£29.7 131.7 £29.7 115.6 £15.2
HDL-C(mg/dl) 435 + 7.0 443 + 73 434 + 46
Apo A(mg/dl) 116.4 +49.0% 103.5 +35.0° 1254 +352° 3.86*
Apo B(mg/dl) 88.8 +£299 80.4 +249 69.0 £13.5
HDL-Cholesterol ratio 035+ 0.08 035+ 0.07 038+ 0.07
Height(cm) 140.1 £ 6.7 1395 £ 6.5 1424 + 75
Weightikg) 359 + 74 337 + 59 348 + 5.5
Triceps skinfold thickness(mm) 13.2 + 4.8 11.7 + 4.8 11.2 + 3.8
Arm Circumference(cm) 220 + 3.0 216 + 2.8 213 + 1.7
BMI 182 + 2.8° 172 + 2.2° 171 + 1.6° 3.2¢
Rohrer 129.6 +£18. 6b 1233 +14.9° 1200 +11.5° 3.53*
Fat%(%) 206 £ 5 20.1 £ 53 196 + 3.4
1) Mean+SD
2) Means not sharing a common superscript are significantly differentat «=0.05 with Tukey's test

*p<0.05

o4 o 2 e BMI® Rohrer A4E B3 d 2 29 vl Hlhro] 0.3022A4 fejAoR e

2 APt PA) 2aehe 25T sehde] Aot
391 ol 12593 clo} 1359 & tlrem M7y
A SR AALES 102 MU L A U

AGpE, BEE HolA Arlel] A} 2AE A
on 1 A oS 2

1) B A3 g didaty 7% e 4
& B 1579l a g Al Hib 827l
o AR 25%5 J)Fo R BT o] B8-S olo)
A% 15.2%, Aot A 141%99. A, AF2e
A, kg, BMIL Rohrer®<4¢t RWE
AA g 0.5~0.729 £ AUIAE o A
Ag2 A e FREAE B AL durEA LT
(p<0.01).

2) 9y o|dolE Ax gl wet obese ¥ non-
obese 2.2 WS o Hol obeserZ 23]8 #2
A, Tl g4eslE ol AR Elol
& Afst e oo} obesere] Z-$-olx vE}
W ASt of~m 2 HAMS foF 02 YA (p<0.05) AA
st3 Q1

3) o} obesew H A Ze 28|S0 152.9mg/
dIZA non-obese ol ¥} fejHo= Fohon(pl
0.05) TN743te] o Zel o] o] 45+ HDL-C/% &

1413151
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Aoz uhe

& HAH(p<0.05).

4) o] A5 3 FY=HEE BRI AdHA
F FHEARTL 12.0%, Aol A 15.6%2M o
o7t o wsker ¥4 LDL-C cutoff point?! 110mg/

1o]& Bel oJdo]= gote] A% 12.0%, dole] 4
£+ 11.9% %}
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HE HER A, Elop], Yol ofrmzHs A
gou ¥4 TG, BFA, 454, ke, BMI,
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