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ABSTRACT

Purpose: The purpose of this study was to identify the association between physical activity and vitamin D defi-
ciency status among Korean adolescents. Methods: This is cross-sectional analysis of Korean adolescents aged
10-18 years from the 5th Korea National Health and Nutrition Examination Survey(KNHANES 2010-2012;
n=2,384). We estimated the prevalence of vitamin D deficiency and identified the correlations with the strength
of physical activity. x test, t-test, and multiple logistic regression using complex sample analysis were done. The
odds ratio of vitamin D deficiency by physical activity was calculated using complex sample multivariate logistic
regression analysis. Results: The prevalence of vitamin D deficiency was 78.2%. The mean serum 25 (OH) D
level in deficiency group and non-deficiency group was 14.4ng/mL, 23.7ng/mL respectively. Differences by age
strata (the prevalence ranging from 68.5% to 86.3%) and gender (78.6% for boy and 84.5% for girl) were identified.
Among adolescents aged 16-18 or girl in vigorous physical activity, a significant correlation between vitamin D
deficiency and physical activity was observed, whereas no significant correlation were found among adolescents
in moderate physical activity. Conclusion: In conclusion, vigorous physical activity was associated with vitamin
D deficit in Korean adolescents. Thus, intervention programs enhancing vigorous activity than moderate activity
need to be developed in schools and community.
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Table1. General Characteristics of Subjects by Vitamin D Deficiency

Vitamin D deficiency status

Variables Categories Yes (n=1,863) No (n=521) Total X ort p
n (%) or MESD  n (%) or M+SD n
Age group (year) 10~12 600 (68.5) 265 (31.5) 865 73.03 <.001
13~15 681 (78.9) 165 (21.1) 846
16~18 582 (86.3) 91 (13.7) 673
14.49+2.47 13.3442.42
Gender Male 929 (73.6) 352 (26.4) 1,281 4153 <.001
Female 934 (84.5) 169 (15.5) 1,103
House income Low 217 (88.2) 48 (16.8) 265 14.22 .030
Middle low 474 (79.1) 123 (20.9) 597
Middle high 586 (80.3) 152 (19.7) 738
High 564 (73.8) 189 (26.2) 753
BMI category Underweight 84 (82.2) 22 (17.8) 106 2.80 318
Normal 1448 (77.9) 411 (22.1) 1,859
Overweight 331 (81.1) 88 (18.9) 419
M+SD 20.82 (3.67) 19.99 (3.42)
Vigorous No 1067 (85.2) 189 (14.8) 1,256 36.76 <.001
physical activity Yes 402 (73.1) 136 (26.9) 538
Moderate No 1365 (82.3) 288 (17.7) 1,653 8.87 .006
physical activity Yes 103 (72.0) 37 (28.0) 140
Serum 25 (OH)D* M+SD 14.40 (3.23) 23.73 (3.26) -40.28 <.001
*Serum 25 (OH)D=Serum 25-hydroxyvitamin D.
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The Mean Level of Vitamin D by Age Group according to The Mean Level of Vitamin D by Age Group to Moderate
Vigorous Physical Activity (ng/ml) Physical Activity (ng/ml)

* F-value is significant(p<.05) * F-value is significant(p<.05)

10-12YRS 13-15YRS 16-18YRS 10-12YRS 13-15YRS 16-18YRS

10-12YRS 13-15YRS 16-18YRS 10-12YRS 13-15YRS 16-18YRS
NO* YES* NO* YES

Figure1. The difference of vitamin d level by age group according to physical activity.

Table 2. Association between Vigorous Physical Activity and Vitamin D Deficiency

Modell Model2 Model3
Variables Categories
OR 95%Cl OR 95%CI OR 95%CI
Vigorous Yes (ref)
physical activity No 212 1.58~2.84*** 1.70 1.27~2.28** 1.75 1.29~2.37**

Age group (year) 10~12 (ref)

13~15 1.34 0.89~2.04 1.34 0.89~2.04

16~18 2.19 1.32~3.63** 2.19 1.32~3.65**
Gender Male (ref)

Female 1.73 1.28~2.34*** 1.72 1.27~2.33%*
House income High (ref)

Low 147 0.90~2.40

Middle low 1.45 0.98~2.10

Middle high 1.43 0.98~2.10
BMI category underweight (ref)

normal 0.63 0.28~1.52

overweight 1.07 0.44~2.60

*p<.05, **p<.01, ***p < .001.
OR=0dds ratio; 95%CI=95% Confidence interval; Only 1,794 subjects with information on physical activity were included in this analysis.
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Table 3. Association between Moderate Physical Activity and Vitamin D Deficiency

Modell Model2 Model3
Variables Categories
OR 95%CI OR 95%CI OR 95%CI
Moderate Yes (ref)
physical activity No 0.55 0.35~0.84** 0.64 0.40~1.01 0.69 0.44~1.09

Age group (year) 10~12 (ref)

13~15 1.34 0.89~2.04 1.35 0.89~2.04

16~18 2.31 1.39~3.84** 231 1.39~3.86**
Gender Male (ref)

Female 1.93 1.43~2.60%** 1.93 1.43~2.61***
House income High (ref)

Low 1.48 0.90~2.42

Middle low 1.46 0.94~2.27

Middle high 1.40 0.96~2.04
BMI category Underweight (ref)

Normal 0.60 0.26~1.40

Overweight 0.91 0.38~2.18

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

OR=0dds ratio; 95%CI=95% Confidence interval; Only 1,794 subjects with information on physical activity were included in this analysis.
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