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ABSTRACT

Purpose: This study is intended to analyze factors of metabolic syndrome and vitamin D deficiency with resources
obtained from the Korea National Health and Nutrition Examination Survey (KNHANES) V conducted in 2010.
Methods: The subjects were 870 adolescents aged from 10 to 18 who participated in the first KNHANES V. Secondary
data analysis was done by Chi-square, ANOVA, correlation analysis and simple linear regression. Results: The influ-
encing factors of metabolic syndrome were vitamin D, systolic blood pressure and diastolic blood pressure, which
were statistically significant. Simple linear regression was conducted to identify the influence of vitamin D on the
factors related to metabolic syndrome, which showed that waist size (t=-1.97, p<.05), systolic blood pressure
(t=-2.88, p<.01), and diastolic blood pressure (t=-5.72, p<.001) were influenced by vitamin D. In addition, each factor
decreased by .131, .209, and .355, respectively, when vitamin D increased by one unit. Conclusion: Metabolic syn-
drome is a factor to be considered in order to improve adolescent health and form adolescent health behaviors.
Schools, families, and local communities should cooperate with each other on the foundation of a regular health
screening process and systematic health education programs. In addition, it is expected enhanced physical activities
and sports club participation can prevent metabolic syndrome and increase vitamin D among adolescent.
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Table 1. Difference in the Level of Metabolic Syndrome by Socio-demographic Characteristics

Metabolic syndrome

Metabolic Total

Characteristics Categories Normal group Risk group I X
n (%) n (%) n (%) n (%)

Gender Male 259 (53.8) 174 (53.7) 27 (67.5) 460 (54.4) 2.89
Female 222 (46.2) 150 (46.3) 13 (32.5) 385 (45.6)
Total 481 (100.0) 324 (100.0) 40 (100.0) 845 (100.0)

Location Dong 407 (84.6) 273 (84.3) 34 (85.0) 714 (84.5) 0.03
Eup, Myeon 741 (5.4) 51 (15.7) 6 (15.0) 131 (15.5)
Total 481 (100.0) 324 (100.0) 40 (100.0) 845 (100.0)

Economic status 1~25% 65 (13.9) 32(10.1) 6 (15.0) 103 (12.5) 4.78

(high rank) 26~50% 119 (25.5) 83 (26.1) 9(22.5) 211 (25.6)

51~75% 129 (27.6) 105 (33.0) 12 (30.0) 246 (29.8)
76~100% 154 (33.0) 98 (30.8) 13 (32.5) 265 (32.1)
Total 467 (100.0) 318 (100.0) 40 (100.0) 825 (100.0)

Smoking Yes 50 (14.4) 31 (12.4) 4 (13.3) 85 (13.6) 0.50
No 297 (85.6) 219 (87.6) 26 (86.7) 542 (86.4)
Total 347 (100.0) 250 (100.0) 30 (100.0) 627 (100.0)

Drinking Yes 120 (34.6) 70 (27.9) 10 (33.3) 200 (31.8) 3.04
No 227 (65.4) 181 (72.1) 20 (66.7) 428 (68.2)
Total 347 (100.0) 251 (100.0) 30 (100.0) 628 (100.0)

BMI Normal 428 (89.0) 221 (68.2) 6 (15.0) 655 (77.5) 217.12*
Overweight 39 (8.1) 54 (16.7) 5 (12.5) 98 (11.6)
Obesity 14 (2.9) 49 (15.1) 29 (72.5) 92 (10.9)
Total 481 (100.0) 324 (100.0) 40 (100.0) 845 (100.0)

Sleeping hours Under 6 32(6.7) 23 (7.1) 3(7.5) 58 (6.9) 0.16
6~8 273 (56.8) 185 (57.1) 22 (55.0) 480 (56.8)
Over 9 176 (36.6) 116 (35.8) 15 (37.5) 307 (36.3)
Total 481 (100.0) 324 (100.0) 40 (100.0) 845 (100.0)

Breakfast Yes 327 (75.0) 203 (70.5) 27 (73.0) 557 (73.2) 1.80
No 109 (25.0) 85 (29.5) 10 (27.0) 204 (26.8)
Total 436 (100.0) 288 (100.0) 37 (100.0) 761 (100.0)

Perceived Yes 297 (85.6) 220 (87.3) 25 (83.3) 542 (86.2) 0.57

stress level No 50 (14.4) 32 (12.7) 5(16.7) 87 (13.8)
Total 347 (100.0) 252 (100.0) 30 (100.0) 629 (100.0)
*p<.001.
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Table 2. Related Factors of Metabolic Syndrome by the Level of Vitamin D deficiency

o Severe deficiency Deficiency Insufficiency Sufficiency .
n M=SD n M=SD n M=SD n M=SD

Waist measurement 60 7165118 619 6890197 179 68.46%9.1 12 65.91+11.4 2.04
Systolic pressure 61 105.7+114 618 103.8£109 179 101.3+10.1 12 101.5%+9.6 1,127 .85*
Diastolic pressure 61 66.7£9.9 618  63,919.0 179 60.619.8 12 60.4+74 9.12%**
Triglyceride 61 743%+377 620  84.0+t449 179  857£543 12 76.7+33.1 1.06
HDL-cholesterol 59 491480 615 493493 174  50.1+88 12 485+8.8 0.43
FBS (fasting blood sugar) 59  88.0%6.3 614  89.3+64 177  89.2%6.2 11 91.6+3.9 512

*p< 05, **p < 001
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Table 3. Correlation of Related Factors of Metabolic Syndrome

Variables Waist sisstsolilrce I;;:z;zlrlz Triglyceride chcl;lrezgrol FBS Vit-D BMI

Waist 1

Systolic pressure 379%* 1

Diastolic pressure 214 .654** 1

Triglyceride .249%* 134** 079* 1

HDL-cholesterol -.332%* =113 -.054 -.334%* 1

FBS .029 .103** -.015 .088** -.045 1

Vit-D -.067* -.097** -191** .016 021 .032 1

BMI .908** .340%* .203** .260** -.306** .066 -.085* 1

*p <.05, **p <.01; FBS=Fasting blood sugar; BMI=Body mass index.

Table 4. Vitamin D Affecting Related Factors of Metabolic Syndrome: Simple Regression Analysis (Independent variable: Vitamin D)

Dependent variable Standardized coefficient ([3) t F P

Waist -13 -1.97* 3.89 049
Systolic pressure -21 -2.88** 8.28 .004
Diastolic pressure -.36 -5.72%** 32.72 <.001
Triglyceride 15 0.48 0.23 631
HDL-cholesterol .04 0.63 0.39 531
Fasting blood sugar .04 0.93 0.87 351

*p<.05, **p <.01, **p < .001.
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