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ABSTRACT

This study investigated the relationship between total sugar intake and obesity indices in 362 female university students.
This study was conducted using an anthropometric checkup and 3-day dietary records. Subjects were categorized accord-
ing to the total sugar intake as < 33.3 g (group I, n = 90), 33.3—56.1 g (group II, n = 91), 56.1-83.8 g (group 111, n = 91),
> 83.8 g (group IV, n = 90). No significant differences in age, weight, height, body mass index (BMI), or the percentage
of body fat were observed among the four groups. Based on BMI, 20.2% were overweight, and the percentage of body fat
was > 30% in 67.1% of all students sampled. Energy intake in each groups was 1,164.7 kcal, 1,488.6 kcal, 1,590.0 kcal, and
1795.8 kcal, respectively (p < 0.001). Total sugar intake in the groups was 20.5 g, 44.6 g, 68.3 g, and 111.8 g, respectively
(p < 0.001). Carbonated beverages were identified as the most significant food source for total sugar intake in female uni-
versity students. The next major foods were ice cream, milk, coffee, fruit, sugar, cookies, bread, chocolate, corn syrup, rice,
onion, maple syrup, pickle, and sweet potato. As intake of total sugar increased, intake of energy also increased significant-
ly. Mean daily intakes of fat and calcium/1,000 kcal were significantly higher in group I'V than those in the other groups.
Mean daily intakes of vitamin C and vitamin E/1,000 kcal were significantly higher in group III than those in the other
groups. The percentage of subjects who consumed nutrients below the estimated average requirement was less in the higher
total sugar intake group than that in the lower intake group. The obesity indices (weight, BMI, % body fat) were not asso-
ciated with total sugar intake in the subjects. We conclude that total sugar intake does not seem to influence obesity indi-
ces in female university students. (Korean J Nutr 2012; 45(1): 57 ~ 63)
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Table 1. Demographic characteristics of the study population
Subjects (n = 362)
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Variable
Mean + SD Range

Age (years) 20.4 + 1.5" 18-33
Height (cm) 161.4 £ 5.6 148.5-185.5
Weight (kg) 54.4 + 8.4 36.2-106.5
% Body fat (%) 25.8 + 5.9 10.2-56.6

Normal (< 23%) 119 (32.9)”

Overweight (> 23%) 243 (67.1)
BMI (kg/m?? 21.1 + 38 14.2-38.4

Underweight 73(20.2)

Normal 216 (59.6)

Overweight 73(20.2)
Energy (kcal/day) 1,509.9 + 430.4
Total sugar (g/day) 61.3 + 38.0

1) Mean + Standard Deviation 2) Body mass index 3) N (%)

Rank Food name Total sugar % of total ugar
1 Carbonated beverage 6.12 9.98
2 Ice cream 5.58 9.10
3 Milk 5.17 8.43
4 Coffee 4.88 7.96
5 Fruit 4.62 7.54
6 Sugar 3.04 4.96
7 Cookies 2.32 3.78
8 Bread 2.15 3.51
9 Chocolate 1.26 2.06

10 Corn syrup 1.19 1.94
11 Rice 1.14 1.86
12 Onion 0.80 1.31
13 Maple syrup 0.75 1.22
14 Pickle 0.74 1.21
15 Sweet potato 0.74 1.21

Table 3. Energy, total sugar, and carbohydrate intakes of the subjects

Total (n = 362)

Intake of total sugar

Group | (n = 90)

Group Il (n = 91)

Group lll (n=91) Group IV (n = 90)

Significance

Energy (kcal) 1,509.9 + 430.4” 1,164.7 +339.1%” 1,488.6 +328.0° 1,590.0 + 378.4° 11,7958 +4153° p<0.001

Total sugar (g) 61.3 +38.0 20.5 +8.3° 44.6 +59° 68.3 +8.3° 111.8 +32.7° p < 0.001

% Energy from total 15.9 + 8.6 72+3.1° 12.6 +3.3° 18.1 = 4.4° 25.9 +8.0° p < 0.001
sugar

Carbohydrate (g) 219.6 + 63.9 170.3 + 48.7° 218.7 + 56.3° 233.3 + 56.1° 256.1 + 61.8° p < 0.001

% Energy form total 58.5+7.3 59.1+7.8 58.8 + 8.1 58.9 +5.4 572+7.4 NS
carbohydrate

Total sugar/ 279+ 17.4 12.6 +5.9¢ 217 +6.5° 309 +7.9° 46.5+21.1° p < 0.001

carbohydrate (%)

1) Mean * Standard Deviation 2) Means with superscripts (a > b > ¢ > d) within a row are significantly different from each at o = 0.05
by Duncan’'s multiple range test  3) Not significance
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Table 4. Mean daily nutrient infake on the energy intake of the subjects (/1,000 kcal)
Intake of total sugar -
Significance
Group | (n = 90) Group Il (n = 91) Group lll (n = 91) Group IV (n = 90)
Carbohydrate (g) 147.9 £19.5" 147.0 £20.3 1472 £13.6 143.1 £18.5 NS”
Protein (g) 38.5+82 37650 37.9+52 359+6.7 NS
Fat (g) 27.2+7.0c” 27.9 + 6.7 29.4+5.4° 31.6+6.5° p < 0.001
Calcium (mg) 210.6 + 95.4° 262.7 +95.8° 282.3 +72.7° 310.6 + 95.0° p < 0.001
Iron (mg) 6.6+1.9 7.7+8.5 68+1.3 6.6+2.4 NS
Zinc (mg) 4.6+1.0 4.5+1.0 4.6 +0.9 4.4+0.8 NS
Vitamin A (UGRE) 358.8 £ 158.3 387.3+148.2 386.7 +135.0 380.3 £ 182.5 NS
Vitamin B, (mg) 0.8+0.9 0.7 £0.6 0.7 +0.2 0.7+0.2 NS
Vitamin B, (mg) 0.6 +£0.2 0.6+£0.3 0.6£0.2 0.7+0.4 NS
Vitamin C (mg) 30.2 +15.9° 37.6 +15.9% 50.0 + 43.2°° 43.9 +34.3° p < 0.001
Vitamin E (mg) 6.9 +3.0° 7.6 +£2.6%" 8.1 £2.4° 7.2+26° p < 0.05

1) Mean + Standard Deviation 2) Not significance  3) Means with superscripts (a > b > ¢) within a row are significantly different from

each at a = 0.05 by Duncan’s multiple range test

Table 5. Percentage of subjects whose intakes was less than EAR
(estimated average requirement) (%)

Intake of total sugar
Group | Group Il Group lll Group IV Significance

h=90 (h=91) (n=91) (n=9%0)
Energy 100.0 94.4 87.9 755  p < 0.001"
Protein 42.2 8.8 12.9 6.6 p < 0.001
VitaminA 83.3 65.5 57.1 522  p <0.001
VitaminB, 73.3 46.1 37.3 255  p <0.001
VitaminB, 84.4 68.1 59.3 355  p <0.001
Niacin 62.2 39.5 25.2 255  p <0.001
VitaminB, 58.8 26.3 24.1 188  p < 0.001
Folate 97.7 98.9 96.7 91.1 p < 0.05
VitaminC 92.2 82.4 63.7 633  p < 0.001
Calcium 98.8 82.2 72.5 488  p < 0.001
Phosphorus ~ 57.7 19.7 10.9 11.1 p < 0.001
Iron 83.3 64.4 54.9 522  p < 0.001
Zinc 75.5 63.3 483 344  p < 0.001

1) Compared with each group by Chi-square test
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Table 6. Mean intake of food consumed by the subjects from each food group

Intake of total sugar

Significance
Group | (n = 90) Group Il (n = 91) Group lll (n = 91) Group IV (n = 90)

Cereals (g) 216.0 = 85.4"% 260.9 + 83.3° 252.8 = 85.1° 262.3 + 97.6° p < 0.01
Potato and starches (g) 11.9 +18.0° 43.8 + 87.4° 34.2 + 47.9° 39.1 £ 51.0° p < 0.001
Sugar and sweetners (g) 4.1+ 48° 68+ 5.6 127 £11.5° 15.1 +17.6° p < 0.001
Pulses (g) 27.3 + 69 30.4 + 49.9 28.6 + 44.4 26.5 + 43.5 NS”
Nuts and seeds (g) 0.4 £ 0.5° 2.0+ 5.6% 1.3 +3.3%" 3.8+ 15.5° p < 0.05
Vegetables (g) 139.7 + 82.9° 182.7 + 93.3%* 200.9 + 95.7° 171.1 £ 90.9° p < 0.001
Mushrooms (g) 1.0+ 28 2.1 £5.1 32+72 22+52 NS
Fruits (g) 20.1 + 41.3° 50.9 + 63.1° 106.5 + 120.2° 142.4 + 152.8° p < 0.001
Meats (g) 67.7 + 52.5° 70.8 + 52.6° 79.7 + 53.7% 90.3 + 60.7° p < 0.05
Eggs (g) 23.0 + 21.5° 27.3 +19.6% 30.6 + 24.6™ 34.3 + 33.8° p < 0.05
Fish and shellfishes (g) 30.6 + 34.0 38.8 + 35.0 39.8 +29.6 455+ 52.5 NS
Seaweeds () 30+53 2.9+ 6.0 3.9+ 6.0 3.6+79 NS
Milks (9) 36.0 + 60.8° 93.7 £ 91.1° 116.3 + 87.3° 189.3 £ 131.6° p < 0.001
Oils and fat (g) 59 +3.6° 7.5+ 4.1° 8.8 + 4.50 8.2+ 52° p < 0.01
Beverages (Q) 427 +99.8° 105.3 + 126.5° 131.5 + 118.7° 224.6 +216.9° p < 0.001
Seasoning (g) 18.5 +13.5° 239 + 15.2° 26.1 + 14.5° 23.7 +12.8° p < 0.01

1) Mean + Standard Deviation 2) Means with superscripts (a > b > c > d) within a row are significantly different from each at o = 0.05

by Duncan's multiple range test  3) Not significance

Table 7. Body measurements according total sugar intake of the study population after controlling energy intake

Intake of total sugar

Group | (n = 90) Group Il (n = 91)

Significance

Group lll (n = 91) Group IV (n = 90)

Age (years) 20.2+0.7" 204+1.7 20.6+ 1.9 204+ 1.4 NS?
Height (cm) 160.7 £ 5.9 161.1 £ 54 161.6 £ 5.7 1622+ 53 NS
Weight (kg) 53.4+75 54.1+8.0 548 +8.6 553+9.6 NS
BMI (kg/m?) 207 +2.7 213450 213+ 4.1 21.0+3.1 NS
Underweight 20 (22.2) 16(17.6) 19 (20.9) 18 (20.0) v=1.727
Normal 50 (55.6) 60 (66.0) 52(57.1) 54 (60.0) NS
Overweight 20 (22.2) 15(16.5) 20 (22.0) 18 (20.0)
% body fat (%) 255+55 255+ 54 260+ 6.0 26.1 £ 6.5
Normal 32 (35.6) 27 (29.7) 27 (29.7) 33 (36.7) ' =2.417
Overweight 58 (64.4) 64 (70.3) 64 (70.3) 57 (63.3) NS
1) Mean + Standard Deviation  2) Not significance
Table 8. Correlations between total sugar intake and obesity-re-  60.3 g0|121 204]] o]A+o] L 62.1 golekal gt Axje} &
lated indicator e e /\}f& oloq o \11 1:1]—1'1- NHANES 2001~2002 —H\i*@' - (‘)_18)
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Variables Crude analysis Adjusted analysis” vl %%L/SHEk 137 g 2el] WISkl 50% <2 =
Coefficient p-value  Coefficient p-value ehteh & Sek ©@eshEe] A5 HlE-S Chung'9] Aol
Weight 0.0773"  0.1434 0.0580 0.2734 A A 043301]*1 19.1%, 20~49A4| AX}9] 74-9- 22.8%¢e}al 3+ 4
BMI 0.1089  0.7209 00088 08689 T} QAlBIGON, H]Folo] & TrEol BlAshE A HlS
% Body fat 0.0092 0.8617 0.0472 0.3728 o1 50901 H|ahH e 2Zo]gr). o)A HIEY o]

1) Spearman’s correlation coefficient (r)
and energy intake

2) Adjusted for age
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