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Abstract

The purpose of this study was to evaluate nutrients intakes, glycemic index (GI), glycemic load (GL) according to obesity
index in elementary school students. The study subjects included 229 elementary school students (boys=108, girls=121) who
were divided into 3 groups consisting of an underweight group (obesity index<—10%, n=58), a normal weight group (10%<
obesity index<10%, n=130) and an overweight group (obesity index>10%, n=41) by their obesity index. The nutrient and
food intakes data obtained by a 3-day food record were analyzed. Daily dietary GI and GL values were calculated from the
3-day food record. The average age of the subjects was 11.9 years. The mean daily energy intake was 2,186.8 kcal in the
underweight group, 2,123.5 kcal in the normal weight group, and 2,174.2 kecal in the overweight group. The intakes of calcium
and animal calcium per 1,000 kcal in the overweight group were significantly lower than in the underweight and normal weight
groups (p<0.01, p<0.05), and fruit, egg and milk intakes in the overweight group were lower than those in the underweight
group (p<0.05, p<0.05, p<0.05). The mean daily dietary GI of the underweight, normal weight, and overweight groups were
67.7, 68.4 and 69.5, respectively (p<0.05). The mean daily dietary GL of the underweight, normal weight, and overweight
groups were 212.8, 208.1 and 213.3, respectively. The major food source of dietary GI and GL in the three groups was rice.
Other major food sources of dietary GI were croquettes, hand-rolled noddle soups, instant noddles, milk, and rice cake. Dietary
GI was not significantly correlated with weight, obesity or body mass index, when adjusted for energy, carbohydrate, and
dietary fiber. However, GL adjusted to energy, carbohydrate and dietary fiber tended to correlate with obesity index (+=0.126,
p=0.059). These results suggest that dietary GI and GL have possibility affecting obesity-related indicators in elementary
school students.
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Confidence Interval : 1.12~1.45)2 Z7}sl= Aoz Ue:
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Ak ATl 46.9%, FAFTNA 61.0%= Al £ #
ol Aol E HolA| &t AF AA T G AeT
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d Fodoz =A JePtHp<0.05). 252 7% A T
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Table 1. Anthropometric measurements of subjects
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H3] fe]doz =2 JFHE HYoH(p<0.05), Z4F, &
A ZAg B QM E Fd AT AR Fwte] TSl
Hla) o208 =& HHZ HATHp<0.01, p<0.05, p<0.05).
2%} AT oFe@ vwt obge] kA A3 el digh e A
T= AR Choi & Seo(2003)& H|F o}z9] 749~ A
obgol Hls] HIE] By, B, ¥ HZ AL BE dgA 2
AUAANM =& HFHE BIdn Rusldth 3 Jang &
Hwang(2006)> 5385 thdo =2 gt AoA datage]
735 vlRko] A vlE)] fe]Hom we whuld 43
£ Heo, oo vtz E Jgis P I
AFA7E A< 2pol & HoA] gol, Ao whef H]vh of 7

Variable Underweight(n=58) Normal(r#=130) Overweight(n=41) Signiﬁcancez)
Age(yr) 11.9+0.3" 11.940.2 11.9+0.3 Ns?
Boys(%) 379 46.9 61.0 NS
Height(cm) 154.3+5.9° 154.646.1° 151.247.9° p<0.05
Weight(kg) 39.84+4.4° 46.4+6.0° 53.749.1° p<0.001
Obesity index(%) —15342.9° —1.6+5.8 20.948.9° <0.001
BMI(kg/m’)” 16.740.9° 19.3+£1.4° 23.4420° p<0.001

" Mean+Standard Deviation.
? Significance as determined by ANOVA test.

? Means with superscripts(a>b>c) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.

“ Not significant.
3 Body mass index.
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Table 2. Mean daily energy and nutrient intakes of subjects

Variable Underweight(n=58) Normal(#=130) Overweight(n=41) Si gniﬁcancez)

Energy(kcal) 2,186.8+372.0" 2,123.5+435.5 2,174.2+411.8 Ns”

(/1000 kcal)

Protein(g) 39.9+4.2 40.1+£3.9 39.1+4.4 NS
Animal protein 22.4+5.5 22.1+4.0 21.5+5.3 NS
Plant protein 17.6+£2.9 18.0+£3.1 17.6+2.6 NS

Fat(g) 29.6+4.4 29.9+4.6 30.5+4.1 NS
Animal fat 15.3+44 16.4+5.1 16.5+5.5 NS
Plant fat 14.4+£4.0 13.5£3.2 13.9£3.6 NS

Carbohydrate(g) 143.8+11.5 143.6+11.3 142.5+11.1 NS

Dietary fiber(g) 9.59+2.45 9.87+1.86 9.7+1.7 NS

Vitamin A(R.E) 434.7+150.5 442.5+128.9 415.8+91.7 NS
Retinol( £ g) 91.3+£36.4 86.8+41.9 73.8+32.0 NS
Carotene(  g) 1,994.1+890.1 2,049.2+784.7 1,957.7+£609.2 NS

Vitamin B(mg) 0.6+0.2 0.7+0.1 0.7+0.1 NS

Vitamin B(mg) 0.7+0.4 0.7+0.1 0.7+0.1 NS

Niacin(mg) 8.4+1.9 84+1.6 8.5+1.8 NS

Vitamin Be(mg) 1.1£02° 1.1£0.2° 1.1£0.2" p<0.05

Folate( /2 g) 114.7+31.4 122.6+29.2 120.2+24.8 NS

Vitamin C(mg) 49.7+32.4 46.0+19.0 44.54+25.0 NS

Vitamin E(mg «-TE) 8.4+22 8.142.2 7.6+22 NS

Calcium(mg) 353.9+84.27 348.3+65.6" 312.4+57.0° p<0.01
Animal calcium 205.5£70.5" 203.0+61.0° 174.6+56.8° p<0.05
Plant calcium 148.4+54.0 145.2+34.9 137.8+31.2 NS

Phosphorus(mg) 590.8+72.8" 584.7+63.3" 552.3+65.5 p<0.05

Sodium(mg) 2,449.4+375.3 2,479.6+400.5 2,397.8+410.3 NS

Potassium(mg) 1,488.5+295.2 1,483.0+245.3 1,453.9+260.4 NS

Iron(mg) 7.0£2.9 6.8+2.8 8.5+13.9 NS
Animal iron 1.8+0.7 1.7£0.5 1.6£0.6 NS
Plant iron 5.24+2.9 5.1£2.9 6.9+13.7 NS

Zinc(mg) 51+1.7 49+1.6 4.7+0.5 NS

Cholesterol(mg) 216.1+80.0 199.4+66.2 183.9+45.6 NS

" Mean+Standard Deviation.

* Significance as determined by ANOVA test.

? Means with superscripts(a>b) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.
¥ Not significant.
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Table 3. Food intakes from each food group in subjects
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A o] A7 AFHE tiHl AHES AATTol 83.6%,
%} Algro] 79.0%, ATl 71.9%= Al w3E 2] gk 2fo]
£ B3ow, P dagd nges HHHE HledA =
AA Fol 58.6%, 7 Aol 57.7%, AA L] 65. 9%
2 UEhGEEl = AABHA ), 447371 Hlek okl Al §

o] Zgol HAE S7MI7I= etS widalof & 3o g *E
Zr e}

14 3 A5 AFES AAST 14856 ¢, B3 AT
1,411.0 g, AT 1,370.3 g2 Al 3t 7o Aol & B
o|#] grgtort, HAF, EFF F 77 AF A AAF
o] HA|Fel HlE] felHo® A Ve O™ (p<0.05,
p<0.05, p<0.05), TAFANME FF ATl Al & 5 7T
=2 AH TS BT p<0.01). 2008 R HA7FG gt €
S 9~ 114 oF59] 19 4# HFHFS 1,1033 g2 B
o], ¥ AT A= HF AT & FEeE U
EPTHMOHWEFA & KCDCP 2009b). Jun ef al(2006)2] -
of ofshd g F¥PQl vk Koz A7y sl

Variable Underweight(n=58) Normal(n=130) Overweight(n=41) Signiﬁcancez)
Food(g) 1,485.6+289.9" 1,411.0£327.8 1,370.3+292.3 Ns”
Cereals(g) 353.1+£92.4 348.9+87.9 367.1+£91.9 NS
Potato and starches(g) 36.7+42.5 50.9+64.0 48.0+51.0 NS
Sugars and sweeteners(g) 7.2+4.8 7.1+£5.4 5.9+4.0 NS
Pulses(g) 31.7+25.6 36.1£29.7 32.8£35.8 NS
Nuts and seeds(g) 1.1+2.8% 3.6+8.7° 0.5+1.2° p<0.01
Vegetables(g) 317.5+103.8 326.5+100.0 315.0£104.0 NS
Fungi and mushrooms(g) 15.8+13.2 13.1+10.8 12.7+11.3 NS
Fruits(g) 139.9+155.2° 94.5+126.4™ 81.8+107.7° p<0.05
Meats(g) 97.3£50.5 96.0+53.6 101.6+50.8 NS
Eggs(g) 44.0+41.7* 34.7+28.5™ 26.0+24.8° p<0.05
Fish and shellfishes(g) 73.3+42.8 68.7+46.1 73.5£43.0 NS
Seaweeds(g) 2.6£3.9 2.8+£5.7 2.8+2.7 NS
Milks(g) 292.8+154.1° 265.5+110.4™ 229.4+85.9° p<0.05
Oils and fat(g) 13.4+£4.2 12.5+4.1 13.5+5.1 NS
Beverages(g) 23.7+61.8 12.3+38.6 21.8+74.6 NS
Seasoning(g) 35.9+13.7 37.7422.6 38.0+15.8 NS

" MeantStandard Deviation.
? Significance as determined by ANOVA test.

¥ Means with superscripts(a>b) within a row are significantly different from each at @=0.05 by Duncan's multiple range test.

¥ Not significant.
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atty acid synthetase activity®} A|HA322] Z7], Q&
YAS AT R E R0 (Higgins e al 1996, Ka-
bir et al 1998), GI7} W& 2]F& ZHHS Z71A7) 2, A
WAk Akskel S71 AR Q8] Als 24 B9 73 ok
3 ¥ 3 9tk (Ludwig DS 2000, Spieth et al 2000). 2]o] GI
X GLY U3t $A A5 A EH, Fajcsak et al(2008)
1 114 FAF obE5S O low GL dietE 6537+ FA)
A S o AR 2 sle]-gdol=av]e] felAl A R
W2 Hpstgm, w3 ol NA}E low GI diet®} high GI
dietZ AT & H4 ‘éJ/\H AHFE ﬂ7}@ Warren et a1(2003)
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Fig. 1. Glycemic load and glycemic index in subjects.
Significance as determined by ANOVA test.
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AA T, 4% A BAFTY 207H4] 2lo] GIe] 5+
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Table 6. Correlations between glycemic index, glycemic
load and obesity-related indicator

Crude analysis Adjusted analysisz)

Variables Glycemic Glycemic  Glycemic Glycemic
index load index load
Weight 0.0288"  0.0469  0.0310 0.0740
Obesity index ~ 0.1074  —0.0253  0.1047 0.1256
BMIY 0.0707 0.0288  0.0712 0.1098

b Spearman's correlation coefficient(r).
? Adjusted for energy, carbohydrate and dietary fiber intake.
) Body mass index.
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