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Abstract

This study was designed to evaluate the relationships among snack intake, obesity index, and bloed parameters in obese
elementary school children. Anthropometric measurements, nutrient intake from meals and snacks, serum cholesterol,
glucose, GOT, GPT, and hemoglobin levels were obtained 36 obese elementary students (boys=28, girls=8). The average
age, height, weight, % body fat, and obesity index were 11.9 years, 145.5 cm, 53.5 kg, 45.7%, and 32.4%, respectively.
The mean energy intake was 1,818.7 keal in boys and 1,818.1 kcal in girls. In addition, the energy intake from snacks
was 470.4 keal in boys and 479.4 kcal in girls. The levels of plant fat (p<0.05) and cholesterol (p<0.001) consumed during
snacks (1,000 kcal per energy intake) were higher than those consumed during meals. The serum cholesterol, glucose, and
hemoglobin levels were 177.4 mg/dL, 90.4 mg/dL, and 14.5 g/dL, respectively. In addition, the levels of serum GOT
(p<0.001) and GPT (p<0.05) were higher in boys than in girls. Height was positively correlated with food intake (p<0.05),
snack intake (p<0.05), and energy intake from snacks (p<0.05). Based on these results, further studies are needed in order
to investigate the relationships among various aspects of snacking and obesity in elementary school children.
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Table 1. General characteristics of the subjects

Vables P e T e
Age(years)’ 117 09”124+ 08  11.9+ 09
Height(cm) 1449+ 9.5 1474+ 95 1455+ 9.5
Weight(kg) 53.0£104 5424105  53.3+103

Ideal body weight(kg) 39.8+ 7.6 41.8+ 82 403+ 7.7
Body fat(%) 471+ 92 407+ 47 457+ 838
Obesity index(%)” 3334101 30.0+ 9.5 32.4+10.0

" Meantstandard deviation.

? Obesity index = [(present weight — standard weight)/standard
weight]x100.

" p<0.05: Significant difference between boys and girls by r-test.
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Table 2. Food consumption from each food group in snacks

of the subjects

Food groups Boys Girls Total subject
(n=28) (n=8) (n=36)

---------------------- g/day mmememen e s
Cereals 100.0+ 68.5" 1233+ 62.8 1053+ 67.1
Potatoes and starches 19.3£100.1 0.0+ 0.0 149+ 879
Sugar and sweeteners 0.3+ 1.1 3.9+ 11.0 L1z 53
Legumes 0.0+ 00 00 00 00 00
Nuts and seeds 0.0+ 0.0 00+ 00 00+ 00
Vegetables 443+ 813 613+ 622 482+ 76.8
Mushrooms 0.0+ 0.0 00+ 00 0.0+ 00
Fruits 119+ 460  50.0¢106.9  20.6% 65.1
Meats 0.0+ 00 00+ 00 00 00
Eggs 13.8+ 67.7 0.0+ 00 10.6+ 59.5
Fishes and clams 1.8« 6.6 0.0+ 00 14+ 5.8
Seaweeds 0.0+ 00 00+ 00 00+ 00
Milks 704£146.3  25.0= 70.7  60.0+133.3
Oil and fats 04+ 19 00t 00 03+ 1.7
Beverages 12.6% 58.0 00+ 00 9.7+ 510
Seasonings 1.2+ 43 0.0+ 00 09+ 38
Total intake 275.94229.4  263.4+1444 273.04211.1

Y Meantstandard deviation.
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Table 3. Daily nutrient intakes of the subjects
Boys(n=28) Girls(n=8) Total subject(n=36)
Nutrients
Meals Snacks Meals Snacks Meals Snacks
Energy (kcal) 1818.7+ 462.7"  4704+334.9 1919.1+£ 559.9  479.4+£251.2 1841.6+ 479.7  472.5+£314.3
Protein(g) 61.8+ 189 13.8+ 13.2 653+ 204 10.0+ 45 62.6+ 19.0 129+ 11.8
Animal protein(g) 242+ 144 3.0+ 48 2.6+ 111 0.8+ 23 238+ 136 25+ 44
Plant protein(g) 376+ 106 10.8+ 11.9 427+ 148 92+ 42 388t 116 10.5+ 10.6
Fat(g) 485+ 18.0 14.1+ 13.6 499+ 23.0 13.5¢ 9.2 438+ 189 140+ 12.6
Animal fat(g) 173+ 12.8 31+ 52 17.5¢ 145 0.8+ 23 173+ 13.0 26+ 48
Plant fat(g) 312+ 123 11.0£ 122 24+ 159 127+ 93 315+ 130 114+ 115
Carbohydrate(g) 281.5+ 70.2 72.6+ 48.1 302.5¢ 755 80.8+ 393 2863+ 70.8 74.5+ 458
Fiber(g) 43+ 14 0.7+ 08 55+ 19 0.9+ 0.6 45+ 1.6 08+ 07
Cholesterol(mg) 511.0+ 252.6 238.2+£215.0 4748+ 1402 2451« 475 502.7+ 2304 239.8£189.3
Calcium(mg) 483.5+ 218.0 154.3+206.0 413.5+ 164.1 80.7+ 75.1 467.5+ 2069  137.5+186.0
Animal calcium(mg)  187.6+ 178.0 76.5+£152.9 862+ 95.0 263+ 74.2 303.1+ 113.5 65.0+£139.5
Plant calcium(mg) 2959+ 109.3 77.8+122.0 327.2+ 131.6 545+ 5.7 164.4+ 167.2 72.5+£107.2
Phosphorus(mg) 891.2+ 289.1 235.9+226.2 881.3t 2243  168.5t 729 889.0+ 272.6  220.5+202.6
Sodium(mg) 3513.9+1301.0 471.4+595.5 3497.6+£12793  292.5+346.3 35102412773  430.5+£549.3
Potassium(mg) 1871.3+ 7024 408.8+434.0 2124.0+ 5189  326.2+165.6 1929.1+ 666.5  389.9+388.5
Iron(mg) 113+ 25 24+ 23 127+ 35 19+ 08 116+ 28 22+ 20
Animal iron(mg) 24+ 13 02+ 0.3 21+ 10 00+ 0.1 23+ 12 01+ 03
Plant iron(mg) 89+ 2.0 22+ 22 10.6£ 3.1 1.9+ 0.7 93+ 23 21 20
Zinc(mg) 79+ 25 14+ 1.3 82+ 23 09+ 03 80+ 24 13+ 1.2
Vitamin A(zg RE) 737.0+ 314.0 150.2+135.1 786.0+ 380.5  115.1+ 42.7 748.2+ 3250  142.2+120.7
Vitamin Bi(mg) 1.0+ 04 02+ 03 1.0+ 05 02+ 02 1.0+ 04 02+ 03
Vitamin By(mg) 09+ 05 03+ 05 08+ 03 02+ 0.1 09+ 04 03+ 04
Niacin(mg) 128+ 68 25+ 39 12.1= 3.1 07+ 03 127+ 6.1 21+ 3.5
Vitamin Bs(mg) 154 07 03+ 04 17+ 06 0.1+ 0.1 16 06 03+ 03
Folate( 2 g) 153.0+ 59.9 455+ 49.1 179.9+ 58.0 263+ 96 159.1+  59.7 41.1+ 439
Vitamin C(mg) 544+ 275 15.5+ 24.7 62.0+ 172 98+ 7.1 56.1+ 255 142+ 22.0
Vitamin E(mg) 116 79 1.5+ 3.0 10.6£ 58 L1 2.1 114+ 74 14+ 28

" Meantstandard deviation.

224% FEolon, gde HA HH
9 30.0% FEIAKFig 1). A& BF 1 W
A e AF AAFY 12~23% FES B3ith AAre
29] 7+ 7] oA 1,000 keal & 2JAbeE 2+ &

& AF S v 2 g 22N Table 4) T4, 3

EE BEA A, o<, BlE] Be, B E AT B
t} AALE B3 A3 o] B3a(p<0.01, p<0.001, p<0.001,

p<0.001, p<0.01, p<0.05, p<0.01), 2 &4

Az 2 2EHE

AL 2% B AATo) 4AE B 4AYRT £
284 EUTHp<0.05, p<0.001).
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Fig. 1. Daily nutrient intakes as % of DRIs from meals
and snacks of the subjects.
DRI of energy is Estimated Energy Requirements(EER) and those
of protein, Ca, P, Fe, Zn, vitamin A, vitamin B,, vitamin B, nia-
cin, vitamin Be, folate, and vitamin C are Recommended In-
take(RI).
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o] =774 YA Ministry of Health & Welfare 2006)
o eJetd 7~124 o=0]] oA HH FL 1931.6 keal2
g8 A 108.7% A FFolqdrh olet vlud o &
AT AAEE BlE|) el E78la e ouA] A
Hg Hon, mo wef g AFHE WA et b
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Table 4. Daily nutrient intakes per 1,000 kcal of the subjects

Boys(n=28) Girls(n=8) Total subject(n=36)
Nutrients
Meals Snacks Meals Snacks Meals Snacks
Protein(g) 338+ 56" 287+ 124 342+ 38 218+ 327 339+ 52 269+ 1127
Animal protein(g) 127+ 5.8 64+ 118 118+ 5.0 14+ 39™ 125+ 5.6 51+ 1057
Plant protein(g) 211+ 49 23+ 123 N4+ 42 204+ 38 24+ 47 218+ 108
Fat(g) 263+ 59 270+ 112 249+ 60 267+ 4.0 260+ 5.8 269+ 938
Animal fat(g) 89+ 5.1 63+ 121 86+ 65 14+ 39 88+ 54 51+ 108
Plant fat(g) 174+ 6.0 207+ 104 163+ 39 253+ 55" 172+ 56 218+ 96
Carbohydrate(g) 1559+ 139 1641+ 348 1600+ 147 1715 89 1568+ 140  166.0= 304
Fiber(g) 25+ 1.0 31+ 6.1 29+ 09 23t 19 26+ 1.0 29+ 53
Cholesterol(mg) 2753+1154 4901+ 30577 2539+ 59.6 59652075  2704+1049 5167+ 2856
Calcium(mg) 269.1:116.7 3214+ 3569 2150+ 634  183.6+126.3 256.8+1085  287.0+ 319.1
Animal calcium(mg) ~ 99.6+ 989  163.9+ 3775 457+ 48.0 45.7+129.1 873+ 92.1 1343 3350
Plant calcium(mg) ~ 169.5+ 643  157.5+ 139.7 169.4+ 379 1380+ 592 169.5+ 588  152.6 1239
Phosphorus(mg) 489.9+107.8 5152+ 306.4 468.1% 67.0 38781202 4849+ 995 4833+ 2757
Sodium(mg) 1972.9+714.1 8149+ 6628  1820.1+503.8 491743499  1938.0+6682  734.1% 61147
Potassium(mg) 1044.843419 13727425028 114332720  813.3+4824 106733262  1232.8+2181.9
Iron(mg) 63+ 09 59+ 46 67+ 09 46+ 2.1 64+ 09 55+ 42
Animal iron(mg) 13+ 05 04+ 06 Lix 05 0.1 017 12+ 05 03+ 06
Plant iron(mg) 50+ 1.0 55+ 48 56+ 1.1 46+ 20 52¢ 1.0 53t 42
Zine(mg) 43+ 07 33 29 43+ 03 21+ 06 43+ 06 30 257
Vitamin A(zg RE)  398.6+1243  576.8+1274.3 411141672 295.7+158.6 401.5+132.7 506511072
Vitamin B;(mg) 0.5¢ 0.1 0.6+ 0.7 0.5+ 0.1 03t 02 0.5+ 0.1 0.5+ 06
Vitamin Ba(mg) 05+ 02 0.7+ 038 04+ 0.1 04+ 02 05+ 02 06+ 06
Niacin(mg) 7.0+ 32 64+ 109 64+ 0.7 18+ 087 69+ 2.8 52¢ 96
Vitamin Bs(mg) 0.8+ 03 07+ 06 09+ 02 03+ 027 08+ 03 06+ 06
Folate( 1 g) 864+ 32.8  121.9+ 186.0 1022+ 54.1 63.3+ 23.9 90.0+ 383  107.2+ 162.7
Vitamin C(mg) 302+ 146 63.4% 158.7 33.8+ 11.7 293+ 28.1 31.0+ 13.9 549+ 138.1
Vitamin E(mg) 63+ 3.8 20+ 55 52+ 1.8 13+ 257 6.1+ 3.5 25+ 507

D Meansstandard deviation.
T p<0.05, T p<0.01,

Bl 2 289 A=t
1} Lee et al(2006)2
o] o b Rasiied, ole
H=Z A vl JgLe] AH

e gEolgty Buagtt 18
Bk obg-2 A4 ol Rt H AR
30 FFad FY A
HZ3 AR Wl wE
ujgk 7)Ao BF¥o] 1 dlolatm X Hslgich oo &

" p<0.001: significant difference between meals and snacks by f-test.

AT E HukE S U e g Il 55 B A o
o e HrE A Aye 43 A#HE JERUT
3HH, Ao} vighell A v TS/ A | gel o] Hn

](Zo et al 2005, Lavine & Schwimmer 2004), H]
g ko] ARz AP = Y1, olF
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Table 5. Biochemical index in blood of the subjects

Variables (rl?:;Z) (SZ::) szt(:jt:cl:t

(n=36)
Serum cholesterol(mg/dL) 178.6+30.6" 174.2431.3 177.4+30.4
Serum glucose(mg/dL) 91.1+ 97 88.6t 83 904+ 9.3
Hemoglobin(g/dL}) 145+ 1.7 145+ 08 145+ 14
Serum GOT(IU/L)™ 28.0+104 200+ 22 258+ 9.6
Serum GPT(IU/L)’ 302432.5 133+ 47 2554286

Y Meantstandard deviation.
" p<0.05, " p<0.001: Significant difference between boys and
girls by #-test

ek 8~17%c M F o g AaPsly ] 7kdgo g o
FHTHPowell er al 1990). A0} Hlwho] FZ3 o)) wla} &
Ao} ﬂ*‘ﬂﬂ 3 d1e2 FHUA olo g o]
'—9"20}- =, Kim et al2007)°] 10~114] o5& thAte
2 HYIEAA ] AEAYES Eud Aol Z4 o}
%011 H]sz AR EFH vleEY GPT7F w9aog Ege

, Agto l ukel viglold| AN GOTS GPT F&°] #¢)
xq _; =7 Vel Bosidch & dpoia] gy wigt
olETHE A E GOTY GPT 242 AASIE7] oo
378 obEde] vlae ofEAW, @At v obge GoTe
GPT7} oA} v]qE obgo] vlg] folH o= A Yeh) da}
H]Th obge] -4, ZHEge] it ot 2] o] o8
298 Aoz Az}

5. ZH Mz
ey
AT AL HAtet 7Hy A A AS L EF A
313y A goe] ABAS AME A= Table 63 Zth
F AF ART B AT R e B8 A 4%
& AT BE o3 o] FABAE BAHZ p<0.05).
7] Aol EqAl Ao #F FI dLdA L AFY HF
A7 de 9 AA 85 og A E FFet F
I, FF ARGV FE&S A7 A AHEE 99 AR
o 8% 91* < St B dPeME 7R E 58 oA
A#H ol A7 EEE orlste A8 A3 Fo3HQ %
o A vehlio] 837 obsel slel 3Hle] HFH7 4
Aol 38 A8-E & ok A4 =3, 4F-
TolME A HH7E A AAT St 4§ 7 1%1
e A& Busta JEd(Field er al 2004, Phillips ef al
2004), ol= ez go] dAshe AES] THe #Hol
A& Aoz A oz o] HFshe JdL gt
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Table 6. Correlation coefficient among snack intake, an-
thropometric and biochemical index of the subjects(n=36)

Meals Snacks
Variables Food Energy Food  Energy
intake intake intake intake

Age 0.2438 0.0657 0.1310  0.0518
Height 03600°  0.2965 04118°  03571"
Weight 0.2341 0.2220 0.2891 0.2668
Obesity index -0.1158 -0.0187 -0.1520 -0.1057
Serum cholesterol ~0.3419 -0.3399 -0.0376 —0.0889
Serum glucose 0.1280 0.1379 0.0800 0.1157
Hemoglobin 0.1934 0.0985 0.2945 0.1862
Serum GOT 0.0720  0.0356  -0.0396 -0.1401
Serum GPT 0.0120 -0.1451 0.0121  -0.1600

" p<0.05: Significant correlation by Pearson's correlation coeffi-
cient(r).

(He et al 2004), 3|84 = ZF(Johnsen et al 2003) Sll, f
AE AHE ¥ Mirmiran er af 2005) 2 HAFEEF(Azad-
bakht ef al 2005) &l < 27l e A 43A s
HEolh ¥ ArdAx s B 4% A% A%

ol A% 2L HN= KA FHAYL Yehix| %h:tﬂ

ole FE AFske AEFTY TR} +H £ AAEY T

2 A7 o2 YET] gEc] Aog AdH, rﬂraw
v g ZhA o] SR ATl A3 ddage] Bast
ot et

2221 Moreno & Rodriguez(2007)2] 7ol w29 u)gh
obg2] AF, oAAZA ] RIS FA AH|Eka, AY
HAl2A 9] SR Bol dFshe Aoz U, 2t
TE olyz] dFHe] el whe} vigto]} njX) & Jgo] HE
2o Holr} mpy B AFoxl vink opgoA glof 1
d AHT S B AR Bt HAA R, =5 2
Ao FRE E2 4 AFH AIRME v 437 v ¢
AR 244 Rl & o AEsE A7) o]Fojo} &
Ao 2 Azt

o HAE B3 4 A
H7ysta ol o J3te] AAE v H Rt AAlE

&y A ZFetmel] At FA vg 2FEAY
4, 5, 6514 Z vlEE 20% o)AFe] BITHEHAY 367 (@EhAY
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287, 9jgh ¢S Tl 1H 3 HALE B8 Ao|4F

s Hristy, 8% FHzdHE 89 2 dxeE=w

GOT<} GPTE 3733t o] 243 A & 4ol F o

HEAY S 2AIR B A7 ARE aosid v 2t

1.3y shlle] Ha A% 247 117419 124410 2H,

P AR A F2 @@.Hg o] 144.9 cm®} 53.0 kg,
g}alo| 147.4 cm®} 54.2 kgo| a1, A&7 BlHE
B 33t 47.1%} 33.3%, A 40.7%} 29.9%°]
Ack.

2.1 7+ 3 ge ekl 2759 g, o & Al 263.4 go]gi
om, AA gt glo] zh ez JHske Fd HF
TE TFH 1053 g, -7 600 g, AAF 482 g, HAR/
20.6 golth Pl &A1) 1Y oA AdHZF2 18187
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Al EUTHp<0.05, p<0.001).
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