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Relationship between Food Intakes, Glycemic Index, Glycemic Load, and
Body Weight among High School Boys in Seoul

Chai, Hong Ja - Hong, Heeok' - Kim, Hee Sun - Lee, Jung Sug - Yu, Choon Hie
Department of Food Service Management and Nutrition, Sangmyung University, Seoul 110-743, Korea

ABSTRACT

This study was conducted to study the relationship between food intakes, glycemic index (GI), glycemic load (GL),
and body weight with high school boys residing in Seoul. The subjects of 329 boys were divided into normal weight
group (BMI < 23 kg/m?, n = 212) and overweight group (BMI = 23 kg/m? n = 117) by body mass index (BMI).
The food intakes data obtained by the 3-day food record were analyzed by Can pro 3.0 software. Anthropometric
measurements and physical activities were collected from each subject. Daily dietary glycemic index (DGI) and
dietary glycemic load (DGL) were calculated from the 3-day food record. Body weights and BMI of normal weight
group were 58.8 kg and 19.9 kg/m® and those of overweight group were 79.2 kg and 26.8 kg/m®, which were
significantly different between two groups (p <0.05). Total food and animal food intakes of normal weight group were
significantly higher than overweight group (p < 0.05), and vegetable food and other food intakes of normal weight
group showed higher than overweight group. All nutrient intakes of normal weight group were higher than overweight
group. Dietary fiber, calcium, potassium and folate intakes of normal weight group and overweight group were under
65% of the dietary reference intakes (DRIs). Major food sources of energy intake for both groups were rice, pork and
instant noodle in order. Mean adequacy ratio (MAR), an index of overall dietary quality were 0.83 in normal weight
group and 0.79 in overweight group, which showed significantly higher in normal weight group than overweight group
(p < 0.05). Mean daily dietary Gl of normal weight group and overweight group were 67.7 and 68.2, respectively.
Mean daily dietary GL of normal weight group and overweight group were 214.6 and 202.7, respectively, and which
was significantly different between the two groups (p < 0.05). Major food sources contributed to DGI and DGL were
rice (= 55%) in both groups. DGI and DGL were not significantly correlated with anthropometric data. Activity
adjusted to energy intake was negatively correlated with percentage of body fat (r =—0.1308, p <0.01) and that was
positively correlated with height (r = 0.1227, p < 0.05) and lean body mass (r = 0.1351, p < 0.05). (Korean J Nutr

2008; 41(7): 645~657)

KEY WORDS : BMI, food intake, glycemic index, glycemic load.
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Fig. 1. Body weight distribution of subjects. Underweight: Body
mass index (BMI) < 18.5, Normal: 18.5 < BMI < 23, Overweight:
23 < BMI<25, Obesity: BMI = 25,
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A sl ojok HrF =2 7280 CAN PRO 3.0 (computer
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Table 1. Anthropometric data of subjects

voraes Npaiest Oeneey
Weight (kg) 58.8 + 0.46"* 79.2 =+ 0.99
Height (cm) 1719 + 0.42 172.0 =+ 0.61
BMI (kg/m?>? 199 + 0.12° 268 + 0.27
Waist (cm) 723 + 0.35 87.6 + 0.75
Hip (cm) 92.6 + 0.32" 104.9 =+ 0.55
Waist/hip ratio 0.78 + 0.00" 0.83 + 0.00
1) Mean + SE
2) BMI : body mass index = {weight (k@) /height (m)?}

=2 Significantly different between two groups at ¢ = 0.05 by
fest
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Table 2. Food intakes of normal weight and overweight group

(g/day)
votobes Mo Quamagy
Vegetable foods 8159 + 16.1” 7728 +21.0
Cereals and grain products 3564+ 7.1 333.6 £ 9.1
Potatoes and starches 38.7 £ 2.4 36.4 = 4.1
Sugars and sweefts 89 + 0.5 8.0+ 0.7
Legumes and their products 309 = 2.4 343+ 58
Seeds and nuts 0.6 £ 0.1 1.7+ 1.0
Vegetables 258.1 = 7.8 260.6 £11.1
Mushrooms 28 £ 0.5 24+ 0.5
Fruits 1172+ 9.4 93.7 £10.7
Seaweeds 24+ 03 20+ 0.2
Animal foods 440.8 + 12.6* 398.6 +13.7
Meat, pouliry and their products  171.5 £ 6.5 161.4 £ 8.6
Eggs 458 = 2.2 51.0+ 3.7
Fishes and shell fishes 583 = 3.9 470* 4.1
Milks and dairy products 1652 = 10.3 139.3 +£12.0
Other foods 105.9 =+ 7.4 928 £ 7.5
Oils and fats 122 = 0.4 114+ 0.5
Beverages 56.1 = 7.0 459 + 7.4
Seasonings 373+ 1.2 354+ 14
Other 0.3+ 0.1 0.1 £ 0.0
Total foods 1362.5 £ 23.8* 1264.2 = 28.5
1) Mean =+ SE

=2 Significantly different between two groups at ¢ = 0.05 by t-
fest
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TN F 24, QL ZE 9 ok, vjERl F 2RI,
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=] AR dist vrshE, Wi 9 Ao A4
HES B AT 55.2% 1 15.9% 1 29.0% ©131
A, FAFTE 55.9% ¢ 15.8% 1 28.3% % F o BF A
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Table 3. Nutrient intakes of normal weight and overweight group

voiape  Mpauga ey
Energy (kcal) 2303.7 + 33.5"F 21383 + 44.3
Protein (g) 91.6 + 1.7° 84.5 + 2.1
Fat (@) 750 + 1.6" 68.3 + 2.1
Carbohydrate (@) 318.4 + 4.5" 298.3 + 6.1
Fiber (@) 17.9 + 0.3 16.8 = 0.4
Ca (mg) 540.0 £ 16.3" 4921 + 17.8
P (mg) 1194.6 = 22.0°  1092.6 + 25.5
Fe (mg) 15.6 + 0.4 149 + 0.6
Na (mg) 45432 + 83.7 43380 + 113.4
K (mg) 2669.3 + 529% 24654 + 57.5
In (mg) 11.0 = 0.2 102 + 0.2
Vitamin A(RE) 818.1 + 25.1 751.4 £ 28.1
Vitamin E(a-TE) 178 = 0.4 16.6 £ 0.6
Thiamine (mg) 1.65 = 0.04 1.54 + 0.05
Riboflavin (mg) 1.35 + 0.03 1.24 + 0.03
Vitamin B¢ (mg) 2.41 + 0.05" 2.23 + 0.06
Niacin (mgNE) 20.9 + 0.5 189 + 0.5
Folate ( 1 gDFE)? 2448 + 5.6 237.8 + 7.0
Vitamin C (mg) 83.3 + 2.6 78.1 = 3.0
Cholesterol (mg) 453.0 £ 12.4 437.8 + 17.5
% energy from 552 + 0.4 559 + 0.6
carbohydrate
% energy from protein 15.9 = 0.1 158 £ 0.2
% energy from fat 29.0 = 0.4 283 £ 0.5
1) Mean + SE

2) DFE: Dietary Folate Equivalent
=2 Significantly different between two groups at @ = 0.05 by
t-test
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Table 4. The nutrient intakes percentage compared with Korean
dietary reference intakes (DRI) "

. Normal weight Overweight
Varioble (n=212) (h=117)

Energy 853 + 1.27* 792 + 1.6
Protein 152.6 + 2.8* 140.8 = 3.4
Fiber 55.9 £ 1.0 526+ 1.4
Ca 54.0 + 1.6* 492 + 1.8
P 119.5 + 2.2* 109.3 = 2.6
Fe 972 + 2.7 93.0 + 3.8
Na 302.9 + 5.6 289.2 + 7.6
K 56.8 £ 1.1% 525+ 1.2
In 109.9 + 1.9* 102.5 = 2.5
Vitamin A 962 + 2.9 88.4 = 3.3
Vitamin E 177.7 + 4.2 166.2 + 5.7
Thiamine 118.0 = 2.8 110.1 + 3.4
Riboflavin 75.1 + 1.5% 68.6 = 1.8
Vitamin Be 133.9 + 2.7* 1240 = 3.4
Niacin 1163 + 2.6" 105.2 + 3.0
Folate 612 = 1.4 594+ 1.7
Vitamin C 75.8 + 2.3 71.0 + 2.8

1) Energy intakes were compared with estimated energy require-
ment (EER), dietary fiber, sodium, potassium and vitamin E were
compared with adequate intake (AD), and the rest of nutrients
were compared with recommended intake (RI)

2) Mean =+ SE

=2 Significantly different between two groups at ¢ = 0.05 by
fest
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Table 5. Major food of energy sources

Hlal Aol AdFulEo] tha =9

Alo]e] AA A 7}

AT AT Aol AHAY FE fls) A
Ao A g7h Al AR B2 AFP] (mean adequacy
ratio, MAR)® ¢} 2]o]9] thelA] H7HE S8 AHEEE &
AEHS (dietary variety score, DVS)E 81301,
1 A¥= Table 63 2ok 7 72 MARS By A
F7 0.83, JATT 0.79% ATl ATl H]
& foldgoR =9kt (p <0.05). 281 DVSE A4
ST 21.55, FAFT 20522 FAATTO] TR
o} =gkot 2%t Atol= ol

Table 6. MAR" and DVS” of normal weight and overweight group

Variable  Normal weight (n = 212)  Overweight (n = 117)
MAR 0.83 = 0.01°* 0.79 + 0.01
DVS 21.55 = 0.36 20.52 + 0.43

1) MAR: Mean adequacy ratio

2) DVS: Dietary variety score

3) Mean + SE

=2 Significantly different between two groups at ¢ = 0.05 by t-
fest

Normal weight (n = 212) Overweight (n = 117)
Rank Intake Infake ACCUMulo- Intake Infake ACCUMUIa-
Food name (keal/day) @) five intake Food name (keal/day) @) five Intake
(%) (%)
1 |Rice 572.8 + 158"  27.69 27.69 Rice 555.6 £20.7 29.62 29.62
2 |Pork 155.9 £ 10.4 7.54 35.23 Pork 157.8 + 13.4 8.42 38.04
3 |Instant noodle 101.6 £ 5.0 4.91 40.14 Instant noodle 751 £ 7.5 4.00 42.04
4 | Chicken 81.0 £ 6.7 3.92 44.06 Soybean ail 63.7 = 3.5 3.39 45.43
5 [Soybean ail 70.5 = 3.0 3.41 47 .47 Ice cream 63.3 £ 53 3.37 48.80
6 |Pizza 69.7 = 7.7 3.37 50.84 Egg 61.9 £ 4.5 3.30 52.10
7 |lce cream 65.2 = 3.6 3.15 53.99 Chicken 549 = 6.1 2.93 55.03
8 |Egg 60.1 = 3.1 2.90 56.89 Rice cake (ka rae ddok) 49.6 = 3.6 2.65 57.68
9 | Milk 57.2 £ 4.2 2.77 59.66 Milk 46.5 = 4.1 2.48 60.16
10 |Rice cake (karae ddok) 483 + 3.7 2.34 61.99 Beef 438 = 6.8 2.33 62.49
11 |Beef 442 = 4.6 2.14 64.13 Pizza 36.8 £ 3.8 1.96 64.45
12 | Wheat flour 382+ 28 1.85 65.98 Wheat flour 340+ 3.0 1.81 66.27
13 |Hamburger 294+ 1.8 1.42 67.40 Hamburger 33.1 £ 29 1.76 68.03
14 | Sesame oil 234+ 1.2 1.13 68.53 Sesame oil 21.6 = 1.5 1.15 69.18
15 | Pork processed goods 234+ 24 1.13 69.66 Bread 17.6 £ 2.2 0.94 70.13
16 |Bread 193+ 24 0.93 70.59 Buckwheat noodles 16.4 = 1.2 0.87 71.00
17 |Snack 183+ 1.7 0.88 71.48 Soybean curd 163 £ 1.5 0.87 71.87
18 |Buckwheat noodles 172+ 1.2 0.83 72.31 Potato 142+ 1.2 0.76 72.62
19 |Potato 16.6 = 1.2 0.80 73.11 Udong 13.6 £ 1.4 0.73 73.35
20 |Soybean curd 16.0 = 1.1 0.78 73.89 Pork processed goods 133 £ 1.8 0.71 74.06

1) Mean =+ SE
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AT FATTE] 2ol F DGISH DGL#kS H
W A= Fig. 294 2k DGIE B4 AAAET 67.7,
HAFTT 68.2% HATTRY FATTol DGIZF =
Ko sk Atoli= ofHqltt. DGLe B AT
214.6, AT 202.72 ATl ATl vl
T =3 (p < 0.05). Ao] T DGIS #3EE v
3 B AAAETY A9 Low 1.4%, Middle 65.6%,
High 33.0%, JAl=+-29 A% Low 0.9%, Middle 61.5%,

DGl
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Fig. 2. Mean daily dietary glycemic index and glycemic load of
normal weight and overweight group. *: Significantly different
between two groups at « = 0.05 by t-test.
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Fig. 3. Dietary glycemic index distribution of normal weight and
overweight group.
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High 37.6%% ?Jriﬂ%%l oA F Tl vlEl AGIa ol s}
FGIAo] AFNES v, uGIAele AN &S &
702 Rt o Trﬂlf& ztol &= ol At} (Fig. 3).

Azl w2k DGIel 71957 2 Aus 248 23
+ Table 73 2t} AATTH AAT Ei% DGIe]
71 =7} 7V —'fo AEE AR AIATLY A 56.33%,

HAFTY A9 59.68% ATt 019 AAAFTTE
- BT M TA7HE FdsA e, T, WokE,
ofol~z™, Al Aol o7 yehda, WA AFH )
Foll ApolE BolE Polrk 79 o]gle] &olelA HAA
T Ae Ad, 9z, 2l sow HAFTY Ag-
WA, AR, A, 59 o7 Yehd AAFE
T FAF 2l tha zbelE BSich

DGLell rﬂf& NAETF 7V & AF Al AT

e B

o AT B AR 2ARE o] AAlTT S A5 55.44%,
AT l 39 58.57% % VFERTE 1 9] A+ 691744
L DGIY 7AE7F B& AEo] o9l Zadiad
0)% Fojo e AAAF Y HAFE 7 o] S Ko
AT A4S 2 TRy 2o W FR7 AR

2 SrR7E 49 209 W 28E 0] AT IHA
S AtolellA] DGLeI 7157t =8 A%l alofA] tha

zto]7F QAsith (Table 8).

2113401] FEFE vH F Sl CduA AHEH S
g 5 DGI, DGL3} Afleke] dadAE # A3
DGI¢} DGL2 A%, AIE, BML, slelzdl, Ydol=d, A
A ek} /\th/Ho] = Aoz Yyehgtt (Table 9). 9
yA AFES 5% & eyl A9 AudS
W 532 A4 lean body mass (LBM)9Jr k2] A
& B3O (p<0.05), AALEIE= 22 Ao
B3 (p<0.01).
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Table 7. Magjor food sources of dietary glycemic index (DGI)

Normal weight (n = 212) Overweight (n = 117)

Rank Food name DGl % Accur;uloﬁve Food name DGl % Accur;uloﬁve
1 |Rice 33.5 = 0.9” 56.33 56.33 Rice 353+ 1.2 59.68 59.68
2 |Instant noodle 3.9 £ 02 654 62.87 Instant noodle 32+ 03 535 65.03
3 |Rice cake (karae ddok) 23 £ 02 3.89 66.76 Rice cake (karae ddok) 2.7 = 0.2 4.65 69.68
4 |Wheat flour 1.6 £ 0.1 2.75 69.51 Wheat flour 1.5+ 02 258 72.27
5 |lce cream 1.0 £ 0.1 1.69 71.21 Ice cream 1.0 £0.1  1.93 74.19
6 |Potato 0.9 = 0.1 1.58 72.79 Potato 0.9 £0.1 1.46 75.66
7 |Bread 0.7 £ 0.1 1.21 73.99 Bread 0.7 £ 0.1 1.22 76.88
8 |Sugar 0.7 £ 0.0 1.11 75.11 Hamburger 0.6 = 0.1 1.07 77.95
9 |Pizza 0.6 £ 0.1 1.08 76.19 Potato starch 0.6 £ 0.0 1.01 78.96
10 (Roll 0.6 = 0.1 1.02 77.21 Sugar 0.6 = 0.0 0.94 79.91
11 |Hamburger 0.6 £ 0.0 1.01 78.22 Noddle 0.5+ 0.0 0.82 80.72
12 |Udong 0.6 = 0.0 1.01 79.23 Udong 0.5+ 0.0 0381 81.53
13 |Potato starch 0.6 £ 0.0 1.00 80.23 Millet 0.5+ 00 079 82.32
14 (Millet 0.5 £ 0.0 0.83 81.05 Watermelon 0.4 £ 0.0 0.71 83.03
15 [Milk 0.5 = 0.0 0.81 81.87 Milk 0.4 =00 0.70 83.73
16 |Dock marked bread 0.5 £ 0.1 0.79 82.66 Buckwheat noodles 0.4 £ 0.0 0.63 84.36
17 |Cereals 04 £ 00 0.72 83.37 Pizza 0.4 £ 0.0 0.62 84.98
18 |Banana 0.4 £ 0.1 0.69 84.06 Banana 0.3+ 0.0 0.59 85.57
19 |Watermelon 0.4 £ 0.0 0.68 84.74 Cereals 0.3+ 0.0 0.58 86.15

20 |[Cola 0.4 £ 0.1 0.65 85.39 Soup 0.3 0.0 0.5 86.69

1) Mean =+ SE

Table 8. Magjor food sources contributed to dietary glycemic load (DGL)

Normal weight (n = 212)

Overweight (n = 117)

Rank Food name DGL % Accur;uloﬁve Food name DGL % Accur;ulohve
1 |Rice 105.8 + 2.9” 55.44 55.44 Rice 102.6 = 3.8 58.57 58.57
2 |Instant noodle 11.8 £ 0.6 6.20 61.64 Instant noodle 8.8 £ 0.9 504 63.61
3 |Rice cake (karae ddok) 83 + 0.6 4.34 65.98 Rice cake (karae ddok) 8.5 = 0.6 4.85 68.46
4 |Wheat flour 50 £ 0.4 2464 68.62 Wheat flour 45+ 04 257 71.04
5 |lce cream 32 £ 02 1.70 70.32 Ice cream 32+ 03 1.82 72.86
6 |Potato 3.0 £ 02 1.55 71.86 Potato 2.5+ 0.2 1.43 74.29
7 |Pizza 27 £ 03 143 73.29 Bread 24 +03 139 75.68
8 |Bread 27 £ 04 141 74.70 Hamburger 20+ 02 1.13 76.81
9 (Sugar 2.1 £ 0.1 1.0 75.80 Potato starch 1.8 £ 0.1 1.02 77.83
10 (Roll 20 £ 02 1.06 76.86 Udong 1.7 £ 0.2 0.98 78.82
11 |Potato starch 1.9 £ 0.1 0.98 77.85 Sugar 1.6 £ 0.1 0.93 79.74
12 |Hamburger 1.8 £ 0.1 0.95 78.79 Pizza 1.5 £ 0.2 0.84 80.58
13 |Udong 1.8 £ 0.1 092 79.71 Millet 1.4+ 0.1 081 81.39
14 |Dock marked bread 1.6 = 0.3 0.85 80.56 Noodle 1.4 £0.1 0.78 82.16
15 |Milk 1.6 = 0.1 0.82 81.38 Watermelon 1.3 £0.1 0.76 82.93
16 [Millet 1.5 £ 0.1 077 82.15 Milk 1.2+ 0.1 0.67 83.60
17 |Cereals 1.5 = 0.1 0.77 82.91 buckwheat noodles 1.1 £ 0.1 0.65 84.25
18 |Cola 1.4 + 0.2 0.73 83.65 Cereals 1.1 £ 0.1 0.64 84.89
19 |Banana 1.4 =+ 02 0.72 84.37 Banana 1.1 £ 0.1 0.63 85.52
20 |Watermelon 1.4 £ 02 071 85.08 Soup 1.0 £ 0.0 0.56 86.08

1) Mean £ SE



Table 9. Correlation coefficients between dietary glycemic index
(DG, dietary glycemic load (DGL), anthropometric data and
activity

Variable DGI" DGL" Activity”
Height —-0.0149 —-0.0647 0.1227*
Weight 0.0477 -0.0140 0.0066
BMI® 0.0592 0.0087 —0.0406
Waist 0.0564 —0.0091 -0.0378
Hip 0.0771 0.0175 —0.0081
Waist/Hip 0.0011 —0.0521 -0.0638
Bodly fat 0.0293 -0.0376 -0.0822
Body fat % 0.0003 -0.0758 -0.1308"*
Body water 0.0612 0.0287 0.1314"
LBM? 0.0466 0.0265 0.1351*

1) adjusted for energy intake and physical activity

2) adjusted for energy intake

3) BMI: body massindex = {weight (kg) /height (m)?*
4) LBM: lean body mass

#: p<0.05, #+: p<0.01
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