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Purpose: The purpose of this study was to examine differences in the prevalence of vitamin D deficiency between male and fe-
male Korean adolescents and to investigate gender-specific factors associated with vitamin D deficiency. Methods: This cross-sec-
tional descriptive study included 975 adolescents aged 12-18 years who participated in the fifth Korean National Health and
Nutrition Examination Survey (2010~2011). Multiple logistic regression using complex sample analysis was performed to exam-
ine gender-specific factors associated with vitamin D deficiency with adjustments for covariates. Results: Among the participants,
82.9% had vitamin D deficiency. The prevalence of vitamin D deficiency was higher among female adolescents (88.4%) than their
male counterparts (78.4%). A rural place of residence (OR, 0.40; 95% CI, 0.19~0.87; p=.021) and daily milk intake (OR, 0.23; 95%
CI, 0.07~0.75; p=.015) were significant factors significantly associated with vitamin D deficiency in males, while body mass index

(OR, 8.40; 95% CI, 1.05~67.04, p=.045) and having breakfast (OR, 0.22; 95% ClI, 0.10~0.49; p<.001) showed significant relation-
ships in females. Conclusion: The results of this study provide preliminary evidence for developing effective strategies to prevent
vitamin D deficiency in Korean adolescents. The different factors influencing vitamin D deficiency in males and females should
be considered when providing interventions.
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AR|9] 6.2% 2 oS- WA Lhepgteh(Table 1), 2 47 o3, 08 43 A5, AH LS olB veE DAY &
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B3 A 7} Table 13} 2t} v b D 23 o] 9l YA Atk by

o) B AP 15242 vehe D Ao| Y A4d Wty § 0

& A% 147410 W) £ UedThp=.028). Ao w5 0

YR} Y Ad 0] 78.4%, o7} FAE ] 88.4% 7 H|EI D Ag o2 & 30

LFERTHp <.001). H]El] D 2W& $5, B35 A9, 47} 20 1

AP O o] Ao] ufet F71 BAJSE A3 URKE FE 17%, 10

BE2H198%, AY 58.5%, Azt 2% 20.0%2 LRt o]z} 0

LZ2207% E35811.0%, 2% 62.9%, AZF3t 23 254% 2 |} Male Female

ERgTH(p=.005)(Figure 1). 3 2] o] mabal = =X]of Al 4 n=>20 n=455

= 0, 31 L [ A
&5 84.5%, AlZol Abz B4 59 73.0%7H BRI D 2 Figure 1. Prevalence of vitamin D deficiency by gender (Weighted
© 2 Uehtthp=.040). Y5t8 EX F 7L 25 $F, 9L, of percentage and standard errors are presented. p=.005).

Table 1. Prevalence of Vitamin D Deficiency according to Characteristics of the Sample Population (N=3,731,137)
Total (n=975) Deficiency (n=808) No deficiency (n=167) 2
Characteristics Categories x“ort 4
n (%) or M£SD n (%) or M+SD n (%) or M+SD

Age (year) 15.1£0.1 15.210.1 14.7£0.2 4.89 .028

Gender Male 520 (54.4) 405 (78.4) 115 (21.6) 216.49 <.001
Female 455 (45.6) 403 (88.4) 52 (11.6)

Place of residence Urban 845 (86.2) 704 (84.5) 141 (15.5) 14042 .040
Rural 130 (13.8) 104 (73.0) 26 (27.0)

Household income Low 127 (17.6) 107 (84.9) 20 (15.1) 95.25 .235
Middle-low 241 (30.5) 202 (84.0) 39 (16.0)
Middle-high 290 (26.9) 250 (85.7) 40 (14.3)
High 304 (25.0) 240 (77.4) 64 (17.1)

BMI Underweight 72 (7.5) 66 (91.3) 6(8.7) 84.86 187
Normal weight 713 (73.9) 580 (81.3) 133 (18.7)
Overweight 66 (5.6) 59 (88.7) 7 (11.3)
Obese 124 (13.0) 103 (84.9) 21 (15.1)

Having breakfast Yes 740 (72.4) 601 (81.1) 139 (18.9) 83.27 .054
No 235 (27.6) 207 (87.9) 28 (12.1)

Milk intake <1 time/week 140 (15.1) 127 (90.3) 13 (9.7) 116.15 .056
>1 time/week 475 (52.1) 399 (83.0) 76 (17.0)
Daily 343 (32.8) 266 (79.0) 77 (21.0)

Physical activity Yes 66 (6.2) 49 (77.8) 17 (22.2) 15.54 321
No 909 (93.8) 759 (83.3) 150 (16.7)

BMI=Body mass index; Mean and standard errors or unweighted n and weighted percentage are presented.
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Table 2. Gender-Specific Prevalence of Vitamin D Deficiency

(N=3,731,137)

Male (n=520)

Female (n=455)

. . Deficiency No deficiency Deficiency No deficiency
Characteristics Categories
8 (n=405) (n=115) X’ ort p (n=403) (n=52) X ort p
n (%) orM+SD n (%) or M+SD n (%) or M+SD n (%) or M£SD
Age (year) 15.1+£0.1 14.740.2 229 132 15.2+0.1 14.6+0.3 3.53 .061
Place of Urban 357 (80.3) 97 (19.7) 19424 028 347 (89.8) 44 (10.1) 143.51 142
residence Rural 48 (64.4) 18 (35.6) 56 (80.5) 8 (19.5)
Household Low 48 (77.0) 14 (23.0) 22213 133 59 (93.6) 6 (6.4) 139.08 274
income Middle-low 96 (83.7) 23 (16.3) 106 (84.3) 16 (15.7)
Middle-high 124 (82.0) 29 (18.0) 126 (90.2) 11 (9.8)
High 131 (70.2) 46 (29.8) 109 (88.1) 18 (11.9)
BMI Underweight 31 (86.0) 5 (14.0) 9923 354 35 (98.5) 1(1.5) 148.06 225
Normal weight 296 (76.5) 92 (23.5) 284 (87.4) 41 (12.6)
Overweight 19 (77.8) 5(22.2) 40 (93.9) 2(6.1)
Obese 59 (85.1) 13 (14.9) 44 (84.7) 8 (15.3)
Having Yes 315 (77.9) 94 (22.1) 500 .730 286 (85.0) 5 (15.0) 339.21 <.001
breakfast No 90 (79.8) 21 (20.2) 117 (96.5) 7 (3.5)
Milk intake <1 time/week 47 (89.7) 5(10.3) 201.02  .084 80 (90.7) 8(9.3) 32.77 .649
>1 time/week 199 (80.0) 49 (20.0) 200 (86.7) 27 (13.3)
Daily 148 (72.5) 60 (27.5) 118 (89.1) 17 (10.9)
Physical Yes 36 (74.9) 14 (25.1) 813 589 13 (85.3) 3(14.7) 428 731
activity No 369 (78.7) 101 (21.3) 390 (88.5) 49 (11.5)

BMI=Body mass index; Mean and standard errors or unweighted n and weighted percentage are presented.

32 Th= Table 29} et GAH 2 O HERI DAY H[ &2 A
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Table 3. Factors Associated with Vitamin D Deficiency

Male (n=499)

Female (n=446)

Characteristics* Categories
OR (95% CI) p OR (95% CI) p

Age (year) 1.10 (0.95~1.27) 184 1.13 (0.94~1.35) 182
Place of residence Urban Reference Reference

Rural 0.40 (0.19~0.87) .021 0.61 (0.24~1.56) .298
Household income Low Reference Reference

Middle-low 1.60 (0.69~3.71) .268 0.38 (0.12~1.16) .089

Middle-high 1.54 (0.67~3.54) 304 0.60 (0.19~1.96) 400

High 0.72 (0.29~1.77) 468 0.60 (0.21~1.69) 328
BMI Normal weight Reference Reference

Underweight 1.69 (0.69~6.16) 426 8.40 (1.05~67.04) .045

Overweight 1.09 (0.30~3.94) .895 2.66 (0.42~16.76) .296

Obese 1.90 (0.83~4.35) 130 0.74 (0.27~2.05) .560
Having breakfast No Reference Reference

Yes 1.17 (0.61~2.25) .636 0.22 (0.10~0.49) <.001
Milk intake <1 time/week Reference Reference

>1 time/week 0.31 (0.10~0.99) .047 0.59 (0.20~1.70) 325

Daily 0.23 (0.07~0.75) .015 0.72 (0.25~2.07) 547
Physical activity Yes Reference Reference

No 1.01 (0.43~2.37) 981 1.43 (0.21~9.94) 715

BMI=Body mass index; OR=0dds ratio; CI=Confidence interval; *Adjusted for all listed variables.

The total number of the samples differs due to missing data.

A7 A} ehagRre] ok83%7} Hlebel DA WL BYTL, o5
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