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Abstract

The purpose of this study was performed to evaluate the prevalence of overweight and to compare the dietary behaviors,
nutrient intake and physical activities of specialized game high school students. Total of 163 subjects participated and
their weight, height, waist circumference, hip circumference and bone status by a quantitative ultrasound method were
measured. The subjects were surveyed by a self-administered questionnaire about general characteristics, dietary behaviors
and physical activities. Nutrient intakes of the subjects were assessed by semi-quantitative food frequency questionnaire.
The subjects were divided into four groups on their obesity level by BMI. The prevalence of underweight, normal,
overweight and obese group was 6%, 58%, 16%, and 20% respectively. BMI was negatively correlated with bone
mineral density (p<0.01) and positively correlated with WHR (p <0.01). The dietary guideline compliance score for
“Enjoy Korean rice food style” was 2.63, followed by “Prepare food sanitarily” 2.48, “Do not skip breakfast” 2.29, “Eat
a variety of vegetables, fruits, dairy products daily” 2.25, “Drink water instead of beverage” 2.10, “Choose less fried
foods” 2.09 and “Maintain healthy weight” 1.91. The exercise frequency of walking was not significantly different
between groups; however, heavy exercise frequency was significantly lower in underweight group than the other groups
(p<0.05). The energy intake was 2153 kcal, which was 81.2% of the Estimate Energy Requirement, and the intake of
calcium and vitamin B, was 66.7% and 77.8% of KDRIs. Particularly, the intake of iron, vitamin A and vitamin C was
about 59.4%, 52.2% and 55.4% of KDRIs and INQ was 0.71, 0.63 and 0.65 respectively, and intake of folic acid fell
behind 39.1% of KDRIs and INQ was 0.46. Our study suggests that the systematic and continuous nutrition education
will have to be provided at schools to improve dietary and health behaviors and prevent chronic metabolic disease for
students of specialized game high school. (Korean J Community Nutrition 15(3) : 393~402, 2010)
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Table 1. Age and Anthropometric measurement of the subjects by obesity groups”

Obesity"

m Total
T Underweight Normal Overweight Obese (N =163) Fvalue

(n=10) (n = 94) (n = 26) (n = 33)
Age 16.50 + 0.53 16.81 = 0.77 16.58 + 0.70 16.48 = 0.71 16.69 = 0.74 2.105
Height (cm) 171.69 + 5.18? 172.79 £ 5.40 172.64 £ 5.85 172.83 £ 4.44 172.70 £ 5.24 0.137
Weight (kQ) 53.65 + 3.55° 61.86 £ 6.14° 71.79 £ 5.73° 85.36 £ 10.71° 67.70 £ 12.18 103.854%**
BMI (kg/m?) 18.18 = 0.26° 20.69 + 1.39° 24,05 £ 0.63° 28.56 + 3.27¢ 22.66 = 3.77 176.518%**
WC (cm)? 68.19 + 2.26° 73.59 + 4.03° 82.71 £ 3.91° 92,92 + 8.25¢ 78.63 = 9.55 137.224%*%
HC (cm)* 89.56 + 2.45° 94.84 + 3.68° 101.02 = 3.21° 108.59 + 6.30° 98.29 £ 7.21 103.993***
WHR® 0.76 £ 0.02° 0.78 £ 0.03° 0.82 £ 0.04° 0.85 = 0.05° 0.80 = 0.05 49.462%**

1) Obese: BMI =2 25, Overweight: 23 < BMI < 25, Normal: 18.5 < BMI < 23, Underweight: BMI < 18.5

2) Mean = SD

3) WC: Waist Circumference

4) HC: Hip Circumference

5) WHR: Waist to Hip Ratio

*+k: Significantly different of p < 0.001 by F-test

a, b, ¢, d: Value with different lefters within the same line are significantly different each other by Tukey's test at p < 0.05
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Table 2. Bone mineral density of the subjects by obesity groups”
Obesity"
] - Total
Underweight Normal Overweight Obese N =163) F-value
(n=10) (n=94) (n = 26) (n = 33)
BUA (0B/MHz)® 24.84 + 6,51%2 25.44 + 11.29% 27.73 + 15.24° 16.96 = 15.38° 24,05 £ 13.10 4.549%*
oY 46.07 + 4.37°° 46,58 + 6.44% 47.97 + 9.80° 41,95 £ 8.89° 4583 £ 7.71 3.952%*
Z-score® -0.01 £ 0.63%® 0.10 £ 0.90%® 0.29 + 1.24° 054+ 1.15° -0.01 £ 1.03 4.247%*
1) Obese: BMI = 25, Overweight: 23 < BMI < 25, Normal: 18.5 < BMI < 23, Underweight: BMI < 18.5
2) Mean = SD
3) BUA: broadband ultrasound attenuation
4) Ol: osteoporosis index
5] Zscore: Olsubiecf -Ql Meontotol subject/ Ol SDtoTol subject
**, Significantly different at p < 0.01 by F-test
a, b: Value with different letters within the same line are significantly different each other by Tukey's test af p < 0.05
Table 3. Compliance with dietary guidelines by obesity groups"
Obesity"
- - Total
Underweight Normal Overweight Obese (N = 163) F-value
(n=10) (n=94) (n=2¢) (n=33)

Fatavoriety of vegetobles, fiuls, - 5y 1 702 218+ 072 223+ 065 242+ 071 225+ 071 1131
dairy products daily
Choose less fried foods 1.90 + 0.57 2.02 £ 0.72 2.15 £ 0.78 2,27 £ 0.67 2.09 £ 0.71 1.319
Maintain healthy weight 1.70 £ 0.82 1.90 £ 0.78 1.92 £ 0.69 1.97 £ 0.53 1.91 £ 072 0361
Drink water instead of beverage 2.00 £ 0.82 2.05 + 0.78 2.08 + 0.80 2.30 £ 0.68 210+ 077 0.950
Do not skip breakfast 2.30 £ 0.67 224 £ 0.77 242 £ 0.70 2.33 £ 0.78 229 £ 0.75 0415
Prepare food sanitarily 2.40 £ 0.70 2.49 + 0.65 2.50 + 0.58 2.48 + 0.57 248 £ 0.62 0.068
Enjoy Korean rice food style 2.70 £ 0.48 259 + 0.59 2.69 £ 0.55 2.67 £ 0.60 263 £ 058 0375
Total 15.40 + 2.80 15.48 + 3.15 16.00 + 2.58 16.45 + 2.58 15.75 £ 3.00 0.965

1) Obese: BMI = 25, Overweight: 23 < BMI < 25, Normal: 18.5 £ BMI < 23, Underweight: BMI < 18.5
2) Mean = SD
3) No significant
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Table 4. Exercise levels of the subject by obesity group
Obesity"
Total
Underweight Normal Overweight Obese N =163) F-value
(n=10) (n =94 (n = 26) (n = 33)
Heavy exercise 1.40 + 0.84% 2.26 £ 0.82° 2.15 £ 0.88° 2.24 + 0.79° 2.18 £ 0.84 3.327*
Walking exercise 2.10 £ 0.99 2.49 = 0.81 2.35 = 0.85 2.48 £ 0.80 2.44 £ 0.82 0.820
1) Obese: BMI 2 25, Overweight: 23 < BMI < 25, Normal: 18.5 < BMI < 23, Underweight: BMI < 18.5
2) Mean £+ SD
*: Significantly different at p < 0.05 by F-test
a, b: Value with different letfers within the same line are significantly different each other by Tukey's test ot p < 0.05
Table 5. Dietary intakes of the subjects by obesity groups”
Obesity"
- - Total
Underweight Normal Overweight Obese N = 163) F-value
(n=10) (n=194) (n=26) (n=33)

Energy (kcal) 2060.30 + 594.02% 2204.04 + 636,51 2129.12 £+ 539.36 2057.73 + 563.78 2153.65 £ 603.20 0.586
Protfein (Q) 68.60 + 17.95 77.43 £ 34.33 77.69 £ 2226 78.64 £ 29.45 7717 £ 30.77 0.284
Calcium (mg) 69510 £ 17508 635.61 = 270.12 718.35 £ 261.20 654.48 + 230.19  656.28 + 256.02 0.788
Phosphorus (mg) 1091.60 £ 224,37 156.44 + 382,51 1202.12 + 31228 161.27 £ 351.16 1160.72 + 356.06 0.244
Iron (MQ) 797+ 253 921+ 527 858 £ 3.00 9.84 + 431 916 £ 4.65 0.587
Zinc (M) 860+ 190 9.81 £ 4.45 9.68 £ 275 980+ 3.36 971 £ 3.88 0.295
VitaminA (UgRE) 459.70 £ 239.88 41423 £ 268.05 408.00 £ 179.82 456.79 £ 255.49  424.64 + 250.44 0.335
VitaminE (mg) 7.39 £ 340 788 £ 523 673+ 295 742+ 379 758+ 455 0.457
VitaminB, (mg) 129+ 042 137+ 056 142+ 044 137 £ 052 1.38 £ 0.53 0.158
VitaminB, (Mg) 1.37 £ 0.39 1.35 = 047 143+ 037 1.37 £ 044 1.37 £ 045 0.224
Niacin (mg) 13.29 £  4.31 15.65 + 8.09 1520+ 519 1625+ 7.3 1556 £ 7.30 0.443
VitaminB, (mg) 146 £ 032 159+ 0.73 159 £ 054 1.66 £ 0.63 1.60 £ 0.66 0.251
Folic acid (ugQ) 14750 £ 63.91 14629 £ 97.14 151.08 £ 76.56 163.33 £ 8857 150.58 £ 90.24 0.291
VitaminC (mg) 50.40 =+ 29.96 56.44 + 49.04 63.27 £ 5241 64.00 £ 49.38 58.69 £ 48.50 0.370
CHO : Pro : Fat (%) 63:14:23 62:14:23 61:15:24 62:15:23 62:14:23
INQ underweight Normal Overweight Obese Total F-value
Protein 152+ 016 157+ 0.34 1.66 £ 0.29 1.70+ 0.27 1.61 £ 0.31 1.776
Calcium 1.00+ 047 079+ 0.30 093+ 0.31 087+ 0.26 0.84 + 0.31 2.586
Phosphorus 149+  0.29 142+ 024 154+ 023 152+ 0.21 147 + 024 2.543
Iron 0.67 £ 0.21 068+ 0.20 068+ 0.16 079+ 023 071 £ 0.21 2.584
Zinc 116 £ 012 120+ 026 124+ 018 128+ 0.20 122+ 023 1.341
VitaminA 083+ 0.82 058+ 0.25 063+ 0.33 0.69 £ 0.32 063+ 0.34 2.309
VitaminB, 124+ 025 123+ 0.36 1.33 £ 0.31 129+ 025 126 + 0.33 0.852
VitaminB, 1.05+ 031 094+ 022 1.04+ 023 1.01 £ 017 097+ 022 2.363
Niacin 097+ 0.1 105+ 031 107+ 025 1.16 £ 026 107 £ 029 1.631
VitaminB, 113+ 038 1.09 £+ 0.28 114+ 027 121+ 024 112+ 0.28 1.638
Folic acid 055+ 044 043+ 0.19 049+ 024 052+ 023 046 £ 0.23 2116
VitaminC 072+ 073 059+ 042 072+ 0.56 075+ 052 0.65+ 0.49 1.117
1) Obese: BMI = 25, Overweight: 23 < BMI < 25, Normal: 18.5 £ BMI < 23, Underweight: BMI < 18.5
2) Mean = SD
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Table 6. Correlation coefficients between anthropometric measure-
ment, exercise, dietary habits, nutrient intakes and BMI

BMI (kg/m?)"!

(n=163)
WHR? 0.74%%*
BUA (dB/MHz)¥ —-0.28%*
o —0.25%*
Zscore® —0.23%%*
Heavy exercise 0.10
Walking 0.08
Total Dietary guideline compliance 0.13
Energy (kcal) -0.03
Protein (Q) 0.09
Calcium (mg) 0.06
Phosphorus (mg) 0.08
Iron (MgQ) 0.10
Zinc (MQ) 0.08
Vitamin A (uQRE) 0.10
Vitamin E (mgQ) -0.03
Vitamin B, (mg) 0.03
Vitamin B, (Mg) 0.06
Niacin (mgQ) 0.10
Vitamin B, (Mg) 0.09
Folic acid (uQ) 0.10
Vitamin C (mg) 0.10
INQ
Protein 0.22%*
Calcium 0.08
Phosphorus 0.20%*
Iron 0.22%*
Zinc 0.21%*
Vitamin A 0.11
Vitamin B, 0.06
Vitamin B, 0.11
Niacin 0.19*
Vitamin B, 0.18*
Folic acid 0.14
Vitamin C 0.13

1) BMI: body mass index

2) WHR: Waist to Hip Ratio

3) BUA: broadband ultrasound attenuation

4) Ol: osteoporosis index

5) Zscore: Ol e — Ol MEaN, ;15 suject / O SDiotar suvject
*: Significantly different of p < 0.05 by Correlation
** Significantly different of p < 0.01 by Correlation
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