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ABSTRACT

Objectives: This study was conducted to investigate the effects of the sources of vitamin
D (duration of exposure to sunlight, intake of major food sources for vitamin D or vitamin
D supplements) on the serum 25-(OH) D, levels, and the physical growth of a child.

Methods: Subjects were 296 children aged 1 to 5 years who visited S hospital located
in Changwon City. Survey data collection was carried out by direct interview method,
and the biochemical data were collected using hospital records.

Results: The study subjects were divided into three groups according to their levels of
serum 25-(OH) D, (deficient, relatively insufficient, sufficient) and their percentage
were 48.3%, 44.3% and 7.4% respectively. The average concentration of serum 25-
(OH) D, was 20.41+6.55ng/mL, which was relatively insufficient. The average
duration of exposure to sunlight was 58.86 £49.18 minutes/day. A total score of
vitamin D major food sources was 46.71 points (full marks 153), and the most frequently
consumed food items were milk, eggs, and cheese. Thirty-four percent of the subjects
took vitamin D supplements and their dose were 11.96 pg/day. Three vitamin D sources
in sufficient group were higher than deficient or relatively insufficient group significantly.
Intake of vitamin D supplements showed positive relation (+) and high explanation
power (R*=0.288) on serum 25-(OH) D, concentration, but intake of vitamin D major
food sources (+) and the duration of exposure to sunlight (+) had a low explanation
power (R*=0.068). The relations between serum 25-(OH) D, concentration and physical
growth (height and weight) were shown as negative (-), and their explanation powers
were low as 7.3% and 5.9% respectively.

Conclusions: This study results can be useful when discussing the intake standard of
vitamin D and the effective intake method for children. In addition, it will be helpful
to build the children's nutrition policy and to plan the nutrition education program to
improve the vitamin D status in children.

Korean J Community Nutr 20(3): 197~207, 2015
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u A rge] o] ol a1, AATHEF w27 F71eto]
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42 231 BEAH7 Fasha (4,5, 2

=
9} 247 F WER Dol 429 THE 1 o) %
3

11 D= 284 vlERS] dFolar, HZ AW ZE2t
Q2] P Aol F st AE-E sk Ao] Ha]xHA
prohormome® = X3 =11 Qlt} [7]. AujelA] BIER D
o] FH 7o Aol A FTE Bole eddhd
2 (Calbindin: Calcium binding protein) & &S %
I5k= Zloltt [8]. whebr] “3%7] vlef] D A AW 2
S5 AR QIS =4 ofslel My, A A
, TR 915 O vkt S 4ot [9].

A BIER D] 38 el zpe) e ogt w35
I AF, BEA o] glek [10]. e 7—
gslo| =2 Z#AHE (7—dehydrocholesterol) o] AF2]4
Bell ;=& o] vleRl D, Jei= AdEct [8, 11]. A¥%FS
s AF = FEA oA BlER D, A o 2= vleh]
5 4 9lom, dnAel gdFoEE ol 1
} = , Al S84}, vl
D7} Zshel 9 - frAlsE, BAl Sl Qitt [12—-14]. vle}
9l D HEA|ZEe= dnke|oki &3 a7 s4%0] lat, &
oF -k A Fe = gl E] 3L gich FujjellA] HlER D 1
> : 1

2o
o

e

ol ok 7)ol W= fote] el D FEAF
22 5 pg/dayol™, folellAl #ake] njebyl D 4H= T+
B, 28571 AL AX 18l AN ndad 5T v
LS dor|n AR g Al A Ao] vEREE
2 19 A B 60 pgo & Akt gk [18]. 18
I FEAR]D Aakel AR Gokaae] HE fotellAE
HIER] D BEAE A8 Fethal el = 818
a2 9let 9, 15].

A vlel D AEe 2 wdshs I3 25— (0H) D,
7P HHA 07 o] 8= oJubgAae] 1 [4,19,20],
g% 25— (0H) D,7F 20 ng/mL vk Ag 3, 20—
30 ng/mL2 A4 A4, 30 ng/mL oV TR+
o7 Pt [21, 22]. 3 p7Fg kAl vlEr

R Do} sb71% 7441 (23], % vlEl] D9} o}E5]
Aae] #A [24, 25] gk A-ERto] AlgHA o ®
H Aol o] AellA @3 25— (OH) Dy= 7l
A3 e AT oR UERt froke] nieR D 9%
B3 Qo= A7k

ofe]l & A= frof BhokE tidow FH 25— (OH) Dy
FEEE A TOE o] e D FE HeeslE (¢
7, T AE A, BEA B8-S nusta, olE

H ) = =S
QS F @ 25— (OH) D, 559} pels 53 G948
3w, @4 25— (OH) D, 529k fote] A4 4]
BUYL Sobto A fobel HE D ook el AN S
919 Ak JPUAE A 7 EARE AT
o) 1 5Ho) ik,
A7CYY 9

1. a0y 2

B ATE WAY| S AR RALE SRSk 7 25—
(OH) D, 58k 112 549 A3t A5

A7) 5& o] &3t 7
A AR HEA S dF 25— (OH) D, AAFAZ7} Q= F
oF lo} F-i 29S OO ou|2AE AAISE % vh]
e 74, GASIITE B A= A 2] S oA
1 255 H5 o2 ol Hjell D HARE Al $Fuk 1~
Al Gof Sto} R E gjato 7 20149 10€ 11U H-E]
20159 01€¥ 15 74 gskelvh. AmzApiiS A5
o R 519, HER D A A3 A Al 2 A9 F
£ Adstar, APRARl FoAE v § sl A
A= F 29655 3311, o1 5 A Elel] o] 851
o} 2 A7) 218 A Ahsta a4l 2)9)e3] (IRB)
o] A5 Ax X ATH(104271-201501-HR—-022).
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= 9 AE AHT F 54 EF oo 9 naEgl



7} A A AAME R ddste] M e ¢
o=z delA = CLIA(Chemiluminescence Immu—
LFUASEN) o= Akt [26,27].

6]—7)4\

noassay; 38

3) ATNHY AN AT
QAR 71 A [22] 914 ol g3 R
29~Fe)n £29), A9z TRl A
Shio] S EA G ZAT A 5 19 F D2ARES
Atk el T A AR G v

AFSH AP0} AR efs) ot

HlE}UJ D%%@‘E ZAR= AEATE [22,28] 3 HEA}
[29], 25 olekEetdA] 9] 4

AL - AR (88, BAR (5
M), A - FAER @ 5] F 17350 5
9 HJE‘ﬂ(l 79 kg, 2 e e 18], 3 e e
F13] A3, 5: 15 2~33], 6: 15 4~63],
7 1d 1ﬂ, 8: 1% 28], 9: 1% 33] o)) 0 & 33iek. w]
ERl D F94F AL Aio) gk Al BAL 3

5 A3} Cronbach's agke] 0.652% LFERT]

5 HIER DEHFM £
HIERI D Evﬂl g *EHF‘“ °L°H‘i7] ?lsto] HIER D
BZA] 58 77, A, 19 5835 ARG 121

Xﬂﬁ‘ﬂ I 1Y 58S EGE E?*ﬂi AFsk= 14 vlet

11 D E-85-5 APt 18|al vlek D 585 )7t
IU (International Units) 2] 739+ 4022 U] pgl 2
shilsto] ©9E LIt

6) MAN AIEYN
H]ﬂ"ﬂ D.ﬂ— é%.},}—/] J,]-7;”E OLO]’E.7] _LH?-SH v
AANAT 2L o5t B

A7)=2]
oA AAAAT} A=

A& 34 n]Tk2 JENIX ol A4 - Al - 72X 4=
AF5=797]1 (MODEL: DS—B02) %, 34| o)/ JENIX A1

Table 1. Distribution of independent variables

7Fa|od - H2A - o] AE - 199

- A% 2557471 MODEL: DS—103) 2 5743k t}.

3. A2 BN

B Ao =49 A58 SPSS 18.0 programe ARE
sto] EAH T SHGTh AR F HEATES T o) ul
-8R, S B NS s Bty FEEAkE VERESIT
78] E3 25— (OH) D, s=ol wheh Al 150 =2 o]
ZmsR Stk MEHEE y—test® TEAA BAS
ABalar, 57F 2 B EH T Oneway ANOVAS ARE-E1o]
Bt A= v 2 e F Duncany] 0.2 AR A7gselch &
% 25— (0H) D, s%xoll J3S v FL 159 93

g2 us]a, ¥4 25— (0H) D, %2 A4 A3t
WS Lotn 7] S18lo] stepwiseda] O % AR 37124
& Sl ST A AT WA RS e
+= Cronbach's o= AE=3819t). 18|17 524428 p < 0.05
FEollA EAEIAT

iz
H

=1 EE/\‘I

& AgelX €% 25— (OH) D, 557} 20 ng/mL 7wt

2 A9, 20—30 ng/mLE A2 A8, 30 ng/mL ©]
AE FETY Al ToE Ure] [21, 22] SHRTE o] %

3tk (Table 1), 7 B35 B Ag*o] 48.3% % 7}
2 wekar, A Agato] 44.3%0% AP} v]5Et 5=
T2 B vbd SRS 7.4%% WA el

WA Akl €3 25— (0H) D, HosEs 2041 £
6.55 ng/mL=E A¥ el 77k s ARrEolar, Ha

2] 6.10 ng/mL, Hth] 45.18 ng/mLe|gtt. &% 25—
(OH) D, F&rol mE 747}e] i ghs nlws] X 24
T 15.19 *+ 3.80 ng/mL, A4t d AR 23.92 +

2.81 ng/mL, T 33.49 £ 3.77 ng/mLo]Sitt.

2 SEMAC| T2 ABALY

HlE] QINAREE Table 261 @tk A8E Watobrt
30352, o110} (40,7905} v vl 88 w3hoh. 83

Variables ltems N (%) Mean =+ SD (ng/mL)

Serum 25-(OH) D, levels Deficiency 143 ( 48.3) 15.19 £3.80 (6.10~19.99)V
Relative insufficiency 131 ( 44.3) 23.92 £2.81 (20.01~29.96)
Sufficiency 22( 7.4) 33.49 £3.77 (30.10~45.18)
Total 296 (100.0) 20.41 £ 6.55 (6.10~45.18)

1) Range
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Table 2. The general characteristics of the subjects by serum 25-(OH) D, levels

Serum 25-(OH) D, levels

Variables lferms x2 or F value Total
Deficiency Relative insufficiency Sufficiency
Gender Boys 67 ( 46.9)" 72 ( 55.0) 10( 45.5) 2025 149 ( 50.3)
Gitls 76 ( 53.1) 59 ( 45.0) 12( 54.5) 147 ( 49.7)
Age (years) 2.79 £1.36% 2.14 £1.20° 215 +£1.15% Q.54 4% %% 2.45 +1.31
Distiibution of age 1 27 ( 18.9) 50 ( 38.2) 9( 40.9) 86 ( 29.1)
(vears) 2 46 ( 32.2) 45 ( 34.4) 5( 22.7) 96 ( 32.4)
3 31(21.7) 22( 16.8) 6( 27.4) 23.584* 59 ( 19.9)
4 22( 15.3) 7( 5.3) 1( 4.5) 30( 10.1)
5 17(11.9) 7( 5.3) 1( 4.5) 25( 8.5)
Birth weight (kQ) 3.18 £0.41 3.07 £0.49 3.06 £0.46 2.066 3.12 £0.45
Total 143 (100.0) 131 (100.0) 22 (100.0) 296 (100.0)
1) N (%)
2) Mean £ SD

ab: Means with different lefters are significantly different ot a=0.05 by Duncan's mulfiple range tfest.

* p < 0.05 ** p<0.00]

25— (OH) D, s %eell et B of gofol ] At S
9] ulgo] welote] wis| FriH o v 5715 kol ot
oA Q1 g2 QoI FIge 2.45 £ 131412
1~3A19] frob7el slidstolon, Aol Adel 2

T3} ZE-7] H)3] o] 49140 F =9t} (p < 0.001).
83 AYEITI L Ag]o] thE ol Bl 14]9] H]

Fo] st b 4, 5419 BlE-2 1 =] vERaL, ARt
g3 25— (OH) D, % 1ol F24 AddS woh
(p <0.05). tdAte] &4 Al Alee 3.12 £ 0.45 kgo]
3L, Aol A A et el vls) Aol w2
BEE AA o F-2] A1 zfo= o it

3. % 25:0H) D, 5E°1 M2 H[E D FULLSY
Hd

1) @3 25-0H) D, 5E°1 T2 TN, Mol Aery
¥ ate) o

tldAke] 19 395 AxAI2 58.86 + 49.18w 0.2,
oF 1A3F o]tk (Table 3). B4 25— (OH) D, ¥k
off mebA} el gk Atel7t Qlolidl, Aol 49.06 +

J

~

45.47%-0)9] a1, AthA Ao 65.45 £ 48.83%, 5
0] 83.34 & 60.72—c_i, A3 ol vls) FEare] dx

>

17¥o] o8 o2 o AAtH(p < 0.01).
ARt o ftefa] A 9] 45.9%7F AFe] At o
thar sk A, Ake) A i}ﬂ—"— Sk g0l AT 49.7%,
AN A APTS 43.5%, RS 36.4%% HRF 745K
O} oAl AAAFS HolR= gkt Apel A Ak
< A 221 (35.6%) 9F AP H (35.1%) ©] vlssst

ful

T, VAT 20.3%2] MlE

A AT VARG ol g5 ulge] 4
o0 gk, Bk Aria AR vgo] o 9k
Wb Tl i) Hlgol b ) ekt
2uh 8% 25— (OH) D, =9k §o149) granle 19l

S Rtk a2l

2) g% 25-(OH) D, &° ME HED D
T e Hiwl
HlEPﬂ D 3%l 7lofshs 72 |
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9JA Y
ERUELRE
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) 1&%(2.02@) Fo% vehhth 8% 25—
(OH) D, 5] mebis AABE (p < 0.01)3} MAF
(b < 0.0D)oA Fo] ARk HANE 857} )
105 o] S 2 HEFR AHNEGE ot
Vg e BEE B K - RAER B $66.72
/9)0] B4 7 5k, SRRTEE (3939 3

7} 78 wikth €% 25— (0H) D, Lkl web=
2|2 ARE f-2 A1 AfolE Hel=H (p < 0.01) Tl
Ay} g d ARk A571 o =3k ARelA
= BIHA (2.978/97) 2] 57 7P =3kar, FolHA
(2.698) 7 “ERIHA (2.608)2 H|s23E A5 B
“18]3 A (p < 0.01), 3o Al (p < 0.01) ol A3
ol vlal] FErell A AFWIESF Y =okth 2] - A
1%&011%1% AlRH(5.507/97) ¢ W57} 7H =9kt vl



7Fled -

e -

o|A4 - 201

Table 3. Comparison of the duration of exposure to sunlight and methods of ultraviolet block by the serum 25-(OH) D, levels

Serum 25- (OH) D, levels

Variables ltems — —— — ¥* value Total
Deficiency Relative insufficiency Sufficiency
Duration of exposure to sunlight (minutes)  49.06 + 45.47'° 65.45 + 48.83%® 83.34 £60.72°  7.017%*  58.86 +49.18
Ultraviolet block Yes 71 ( 49.7? 57 ( 43.5) 8( 36.4) 136 ( 45.9)
No 72 ( 50.3) 74 ( 56.5) 14 ( 63.6) 1.916 160 ( 54.1)
Total 143 (100.0) 131 (100.0) 22 (100.0) 296 (100.0)
Method of Hat 33 ( 32.7) 30( 39.5) 4( 36.4) 67 ( 35.6)
uttraviolet block”  gynpiockeream 37 ( 36.6) 26 ( 34.2) 3(27.2) 1.327 66 ( 35.1)
Mask 31 ( 30.7) 20( 26.3) 4( 36.4) 55( 29.3)
Total 101 (100.0) 76 (100.0) 11 (100.0) 188 (100.0)
1) Mean £ SD
2) N (%)
3) Multiple responses
ab: Means with different letfters are significantly different at a=0.05 by Duncan's multiple range test.
** p < 0,01
Table 4. Infake frequency scores of vitamin D food sources by serum 25-(OH) D, levels
Food group Serum 25-(OH) D, levels
[tems — — — — F value Total
Deficiency Relative insufficiency Sufficiency
Milk - Milk 6.62 + 1.83" 672+ 220 7.45 £ 1.60 1.694 6.72 = 2.00
Mikk products  cheese 3.84+ 271° 451 + 253 6.00 £ 2.20° 7.41 4% 430 £ 2.65
Liquid type yogurt 414 £ 237 403 £ 2.45 350+ 2.58 0.670 404 £ 2.49
Curd type yogurt 3.756 £ 2.49 415 £ 2.44 382+ 274 0.932 393+ 248
Subtotal 459 £ 1562 485 £ 1.48 519 £ 1.48 2.142 475+ 1.50
Mush rooms Shiitake Mushroom 2,60+ 1.78° 3.28 + 2.07% 3.50 + 2.20° 5.085%* 297 + 197
Pine mushroom 241 + 1.53 297 £ 1.87 286+ 1.96 3.708 269+ 1.73
Oyster mushroom 238+ 1.75 273+ 1.80 3.27 £ 1.86 3.041 2,60+ 1.80
Enoki mushroom 2.03 £ 1.47° 258 £ 1.74% 277 £ 1.74° 4,782%%* 233+ 1.64
Black mushroom 1.06 £ 0.52 1.02 £ 0.26 1.00 = 0.00 0.343 1.04 £ 0.40
Subtotal 2.08 £ 1.04° 252+ 1.17% 2.68 £ 1.33° 6.327*% 232+ 1.14
Meat-Fish- Egg 5156 £ 2.03° 579 + 1.52% 6.00+ 1.93° 5.181%* 550+ 1.84
Egg Pork 3.99+ 1.42 402 £ 1.59 345+ 1.90 1.339 397+ 153
Anchovy 359+ 217 3.71 £ 219 427 £ 212 0.953 3.69+ 218
Mackerel 277 = 1.63 291 + 1.63 350+ 1.34 1.983 289+ 1.62
Canned tuna 1.78 £ 1.26 195+ 1.36 1.783 £ 1.03 0.700 1.85 £ 1.29
Salmon 1.31 £ 0.80 1.37 £ 082 1.60 £ 1.06 0.541 1.35 £ 0.83
Spanish mackerel 1.29 £ 0.92 1.26 + 0.84 1.77 £ 1.38 2.967 1.31 £ 0.93
Eel 1.05+ 0.25 1.05 £ 0.30 1.056 £ 0.21 0.005 1.05 + 0.27
Subtotal 1.98 £ 0.53 204 + 0.55 217 = 0.61 1.359 202+ 0.54
Total 44,51 £10.27° 48,28 +11.35% 51.55 £ 11.10° 6.521%* 46.71 £11.02
1) Mean = SD

ab: Means with different letters are significantly different at a=0.05 by Duncan's multiple range fest.

**: p <001

B} DO] L FAAEA AT

ol wEbA =
oA o= ] =94th(p < 0.01).
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8] (3.69%)
& A9l tii-t Axalvk. @3 25— (0H) D, %
Aol MRt T8 A7 AR Bk f

dref Hlu

A8 34.1%= ]
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Table 55 ®™ vHEM] D BREFAE &
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Sk HlE2 A

Egu)go] 22.4%010¥ vhd AlE A (40.5%) 2}
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Table 5. Comparison of infake of vitamin D supplements and their daily dose by serum 25-(OH) D, levels

Serum 25- (OH) D, levels

Variables [tems — — — — ¥? or F value Total
Deficiency Relative insufficiency Sufficiency
Intake of Vitamin D Yes 32 (22.4)" 53 (40.5) 16 (72.7) 101 ( 34.1)
supplements No 111 (77.6) 78 (59.5) 6(27.3) 25,700%** 195 ( 65.9)
Total 143 (48.3) 131 (44.3) 22( 7.4) 296 (100.0)
Daily dose of vitamin D 6.31 £8.77% 10.62 £ 11.60° 27.36 £21.03° 14.845%%+ 11.96 £14.50
supplements (ug/day) (3.19~9.80)¥ (7.95~14.56) (16.15~38.56) ' (9.49~15.41)
1) N (%)
2) Mean £ SD
3) Range
ab: Means with different lefters are significantly different ot a=0.05 by Duncan's mulfiple range test.
*k% p < 0,001
Table 6. Regression analysis of the influence of vitamin D sources on serum 25-(OH) D, concentrations
Depgnden’r Independent variables B SEV B t Tolerance  VIF Durbin- R? F value
variable Watson
Serum Constant 20.626  0.770 26.801 #**
25-(CH) b, Daily dose of vitamin D 1.992  0.288 40.550%**
concentrations supplement (ug) 0.007 0.001 0.543  6.368*** 1.000 1.000
Constant 12.969  1.844 6.97 7%
Infake frequency score .
of vifamin D foods 0.086 0024 0205 3.532 0.951 1052 2.107 0.068 11.714%**
Duafion of eXposuie 019 goog  0.142  2.445¢ 0951  1.052

fo sunlight

1) Standard error
* p < 0.05 ** p<0.00]

)\

T (72.7%) 0.2 2455 Bgn]go] F7lste] 241
#AE BATH(p < 0.001). HEN] D BEA| 1 &8
Bt 11.96 © 14.50 peolar, -2 6.31 + 8.77
ng, AhA A9 10.62 = 11.60 pg, FH2 27.36
+ 21.03 pg® H-8&30] S7eIlaL, Agaryt Tt 1k
= AR et Aol7E AT p < 0.001).

]

Mo

4. HEDQ D 2P EF 25-(0H) D, = OIAlE

R=)
o
rCl
|l
o
ko
o 9

So] 8% 25— (0H) D, H%=°l v]A]
ARl IS dolry] flate] dxzAIZE HIERI D
AAEAF, vEP D BHE3A B8-S SHER 319
, 8% 25— (OH) D, ¥5& THATE sh= tha3] 7
XIS TH(Table 6). 71 A¥E B3 £l S
F HIER] D B3A| H-8svto] e =|Qlar, wekAlS
£ HH vlER D B5A 58%Fo] 8% 25— (0H) D,
F(+H) 9] FaE vA L Al eH (p <0.001), L
© R?=0.288 (F=40.550, p < 0.001)°]3IT}.
21 BIER D 52557 ek De] 85
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Inflation Factor: VIF)7} 1.052%, 100]3}2 A& o] =
HHTE bl FaaAZ} §le 2S glsiglth 182
Durbin Watson Al5=(D.W.) 9] 2.1072 2¢]] 435
ko] 594 7P RSl sl9EA] AvE BHE B
de 5HETE BF AgEoy 1 dyeo] Ri=
0.068 (F=11.714, p < 0.001) 2 o} 3|74 o] #
el ok Ao WAL MES (B 5 B T 81
2 E3 vER] D, wEel &F(+) 9] S mA I 9l
, B HAEAFT A o Y =2 BEke HolA o 2

[ele]
ol e & st

¥

§2

4 385390 A Ales 94 25— (01 Dy s
ke vl A3} (Table 7), 21789) 25 24 Hat
85 + 10.52 cmo|3laz, Aol g4 A3t
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Table 7. Comparison of physical growth characteristics by serum 25-(OH) D, levels
Serum 25-(OH) D, levels
ltems — —— — — F value Total
Deficiency Relative insufficiency Sufficiency
Height (cm) 95.56 £ 10.80"° 90.17 £9.58° 91.18 £9.99° Q.82 #kk 92.85 £10.52
Body weight (kg) 15.03 £3.85° 13.29 +£2.88° 14,01 £ 3.96® 8.676%** 14.18 £ 3.65
1) Mean £ SD
ab: Means with different letters are significantly different at a=0.05 by Duncan's multiple range fest.
k5 < 0,001
Table 8. Regression analysis of influence of the serum 25-(OH) D, concentration on height and body weight
Depgnden’r Independent variables B SEV ¢) t R? F value
variable
Height (cm) Constant 101.887 1.931 52.777%%*
. 0.073 24,177 %%
Serum 25-(OH) D, concentrations -0.443 0.090 -0.276 —4,917%%*
Body weight (kg)  Constant 16.949 0.656 25.839%**
) 0.059 19.606%**
Serum 25-(OH) D, concentrations -0.135 0.031 -0.250 —4.428%**

1) Standard error
*k% p < 0,001

Table 9. Regression analysis of the influence of age on height, body weight and serum 25-(OH) D, concentrations

Dependent variable  Independent variable B SEY B 1 R? F value
Height (cm) Constant 75.105 0.557 134.756%%** 0816 1302.957++
Age (years) 7.227 0.200 0.903 26.097%%*
Body weight (cm) Constant 8.784 0.254 34.583%#* 0.663 580.064%+*
Age (years) 2.199 0.091 0.815 24,103%**
Serum 25-(CH) D, Constant 23.805 0.777 30.640%**
concentrations Age (years) -1.381 0.279 -0.277 —4.947#%* 0074 244750

1) Standard error
*+* p < 0.001

FE 1o o A et (p < 0.001). dAAITS A

AE+to] 14.18 £
ol wlsl | @3tk (p < 0.00D).

6. 8% 25-(OH) D, &t "|7‘1I7‘1 AR O E G
A (FEAT) ol
8t SRS
S WEHISE (P E B —0.2760.%

g4 25— (0OH) D, % (EHH
v X A4 YIS oty ]
3}t (Table 8).

3.55 kgollaL, o] A4 2

)

44 25— (OH) D, 57 ko] Aol & (-) 9] daks
w232 a1, 1 LS 7.3% (F=24.177, p < 0.001)

2 A ostrh @4 25— (0H) D, s=7k AlSel viA=
P& Gobrr] FI5k 24 elA weHAlT (B)=

—0.2502.

2,5 ()9 oS vx 1 9gla, AEE (RHS 0.059

(F=19.606, p < 0.00DH)Z 4

WgolA R H B et
o] BE-& F) 07 AFeA e o2 wolrh.
A, Aol $74e5% 8% 25— (OH) D,
A3 £-o] Pl jst AoIES

EERh = ley h=1

FET} vt}
$13to] Table 99} 2

o] Aol A3t AF, B 25— (OH) D, kel »lxl=
FFEE T8I 1 A3} ARl TS A A
= W STk kel Bede Bl O AdEE 7
2} 81.6%%F 66.3%% = WERt. “1eiu Aol S7F
g5 d% 25— (OH) D, sk WA vehd =2 =iy

= Bolar, A EE 7.4%0130H.

i

B AT 7R3 Agol A 8=, oAk 3

TAF L 245401910, G4 25—-(0H) D, s&<
20.41 £ 6.55 ng/mLo|Ut}. o] FEE= 24 o3} Slol=
ol Bl 712 19.17 ng/mL, 7S 18.02 ng/mLEt} =

2 ]| [24], Shin 5 [25]8] HdAH 4.7241Q1
FolZolA HQl 712 (27.27 £ 9.56 ng/mL), A&s%E
(25.28 £ 12.11 ng/mL) ¢} Kim & Lee [23]2] 54 1]
Tk G2 A7 EAYG 4 Fote] 7ol AL A1
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28.7 * 8.2 ng/mL FEH U= Wkt 2 At
A BIER] D el @%*(48.3%)%1 s AT
(44.3%)°] Tl ar, FEE 7.4%) 1231 QloiA
HIER] D F=50] w9 ﬂ%‘%‘é ok 4= 2J9It}. Baek & [24]
o] 24 ok ﬁo} Al = Ao 53.8%, A A3
0] 28.8%, FH-10] 17.4% <07 YER} 2 &8} 1)
& HollA= AolE Bl ot ti-to] HlE] D A2 E
£ HATE A&4Q1 24 o] o]Fo A= folEolA H
EFI D évd% A7 A, 2R 52 FAE 4o
u2 g A7kt JFEAlztar & 4 st
2 Oﬂ?oﬂﬁ 5= E3 el D g4l B a3k 2pe) A
o =E= = URARES AR A7 S+ (83.34 + 60.72
o] AT (49.06 = 45.47%) ol Hla] dxA|7lo] F2]
o=z 4tk (p < 0.01). Kwak & Kim [31]19] &1+
oA 3 FRF A Q3 HIEN] DE AA7F A= S
%ﬂﬂ A2 wEAIRERE AlA WA 6~10% =% (P,
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O UERAL, e disliAe 247t 244, 37EC
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A3 AF Aol FAA S w1 Zoleh AziHol
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2. AFAZRS 58.86 = 49.18%/190]aL é%%oﬂx

o R AGE dxA)zte] dojzlon, Agay &
iE Abolell f2] A ¢l 2po]Z HATHD < 0.01). ﬁxﬂﬂ
45.9%7} AL AAPE-E AL, Al AP o R B
2}(35.6%) 2 XpH=19 (35.1%) , "1.(29.3%) 20131t}

3. HIE] D A EAHANE A A3 A4 A
46.717/153- 0% Wt AEFHEEE F - A5
(4.75%1/95) &) A7} 7P =3k, Aa A el 1% SR
(6.727/95), AT (5.50%), A= (4.30%) 7} 8 5942
Folelt. 183 AAES (p < 0.01) 2 WA (p <0.01),

2= (p < 0.01), FamAl (p < 0.01), e #Al (p < 0.01),
Algk(p < 0.01)0A FEre] Axveet 8oz o &
2 AFHNEE By

4. HIER] D HZAE B8k nl&2 A9 34.1%%1
on, Agrelr] FTETORE LTS Hgu|Eo] FobxA
T3S Btk (p < 0.001). HIE] D H3A] 5852 3

—4

F

7o - F2A - 017338 - 205
T 11.96 pg/dayelar, AR (6.31 pg/day), Foid 4
AT (10.62 pg/day) I T+ (27.36 pg/day) 1rell 72
gk 2pe] 7} ISITHp < 0.001).

5. BIERI D B34 830 &% 25— (OH) D, %=l
tal 28.8%2 A% ¥ (F=40.550, p < 0.001)2 7F5aL
HIER D 3213405 oF 232 6.8%2] d9e 19l
th(F=11.714, p < 0.001).

6.8% 25— (OH) D, iEEM AA 23EARJA A, A
T 59 BEdE MRy, 2y 247 7.3
(p <0.001)2¢} 5.9% (p < 0.00l)E i

o o] ATl whE A2 AR 9l AP Tk
= ek WA 2 A7 kot obd SlolE ti e

2 stola] & AnE Arkslebr] el EA7t W} a9
i HIE] DO 33 Ad o] Jaks
, 2 AF7E 7R ALl 8t Ao F FaE v
°1~°ﬂ F7HQ1 A5 g Ut QA BEgh 2
A= HIERI D 325 AFANIEE Akl % 25—
(OH) D, s=ole] #Ad-S Mok, 55 AT Al g3

HIER D A3 AR S8l SIS doks
o} & AdFellA] A B d4 25—-(0H) D, 5%
4 474L E% = (=) 9 dAaAE Eoﬂ Sil

RN 2

l

_o}m

o,

&
g
ko
)
ofN oX ¥O o

KRN -

g
]
o
\]
1
6
)
w)
@
N
%
% T
Hu
o
=
Y
1o

%%@%ﬂﬂﬂ%ﬁﬂ#ﬂ%&ﬁ%ﬂﬁ%@%ﬂgw
Ao 8% 25— (OH) D, 59} 4g3e] S ool
297} 97}

1ol A7) frote] HER D Hel B Ajold%
o Fio] 71 8 SAE ugloLh PRI
WEA| Bgo] 7H 2 odareqlow et 18l uE
A] 739 1 25 pg A= Fgafol FHE €3 25— (OH)
D, 2%& 443 5 otk Fu2 ololth, Ttk sh
WERE) D JoF A S S WEA B8-S Tha 94
AZks7] BTk HlER D #AAE 41210 204, vlE
DHUAE Zel¥l, BE D AEAE el g FAl
Solimel §219, ofzlo]7] A4 o] A AE S-S
So] WERD D FAAE %S S Bt ol 1)
S BJER D ok Ale) AAS SJa Hek ERe fol
8 7}2AE0] e DE A3lele A AEE Be

O’rm

_O|L
o

g 1’\17P o] Aelgss Fall vH-E FE nlE
W D @A715]E Folof shaleh. @Al frobe] HiEl D <
& Zdelell et S } olajl glo] vjekl D A3 ¢k st
L Q= AEelA B ATk 5 frolelld HlE} D <
& E AN s Bt ol HiER] D YA
715 2T AE el et A E 0% 711’41 gt



206 - o} Fololl Al 313 leln) De] 38 T3} A3 le) 2

References

10.

11.

12.

14.

16.

. James

. Ahn HS, Um SS. Dietary intakes of infants and young children

in Seoul area. J Korean Soc Matern Child Health 2003; 7(2):
179-191.

. Lee HJ, Kim YA, Lee HS. The estimated dietary fiber intake of

Korean by age and sex. J Korean Soc Food Sci Nutr 2006;
35(9):1207-1214.

. Pyo SH, Kang HJ. A study on the actual state of nutrition

knowledge, dietary attitude, eating behavior, physical ability and
locomotion of children aged 5 years in Siheung-city. Korean J
Food Nutr 2014; 27(5): 760-770.

. Choi MJ. Bone health and calcium, vitamin D, potassium:

shortfall nutrients in Korean. Korean J Obes 2013; 22(3): 129-
136.

. Yu AR, Yang YJ, Jeong SR, Kim JH, Kim YJ, Kwon OR et al.

Calcium intakes in Korean and American populations. J Korean
Diet Assoc 2013; 19(1): 46-58.

LG, Sareen SG. Advanced nutrition and human
metabolism. 3rd ed. California: Wadsworth; 1999. p.373.

. Chung YS, Yoo BW, Oh JE, Lee DC, Lee HS, Cho CY. The

relationship between vitamin D levels and chronic diseases.
Korean J Clin Geri 2010; 11(2): 154-169.

. Shin MY, Kwun IS. Vitamin D revolution: Is it a vitamin or a

hormone? J Food Ind Nutr 2012; 17(2): 1-6.

. Yang HR, Seo JW, Kim YJ, Kim JY, Ryoo E, Sim JG et al.

Recent concepts on vitamin D in children and adolescents.
Korean J Pediatr 2009; 52(10): 1082-1089.

Na BM, No SJ, Kim MJ, Han HS, Jeong EH, Han YH et al.
Nutritional status of vitamin D in Korean mothers and their
newborn infants. Korean J Perinatol 2007; 18(4): 399-406.

Park Y. Vitamin D and atopic dermatitis. Allergy Asthma Respir
Dis2013; 1(3): 197-202.

Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM,
Hanley DA, Heaney RP et al. Evaluation, treatment, and
prevention of vitamin D deficiency: an endocrine society clinical
practice guideline. J Clin Endocrinol Metab 2011; 96(7): 1911—
1930.

. Ross AC, Manson JE, Abrams SA, Aloia JF, Brannon PM,

Clinton SK et al. The 2011 report on dietary reference intakes
for calcium and vitamin D from the institute of medicine: What
clinicians need to know. J Clin Endocrinol Metab 2011; 96(1):
53-58.

Yu AR, Kim JH, Kwon OR, Oh SY, Kim JH, Yang YJ.
Associations  between serum  25-hydroxyvitamin D and
consumption frequencies of vitamin D rich foods in Korean
adults and older adults. Korean J Community Nutr 2014; 19(2):

122-132.

. Kim SN, Kim SH. A survey on use of vitamin, mineral

supplements by children in Daejeon city and Chungcheong
province in Korea. Korean J Food Culture 2010; 25(2): 117-125.

Lee HS, Han JH, Kim SH. A survey on the consumption of
vitamin and mineral supplements as health functional foods and
related factors by Korean adolescents. Korean J Food Culture

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

2013;28(4): 415-423.

Ministry of food and drug safety. Food and nutrient data system
[Internet]. 2015 [cited 2015 Mar 23]. Available from: http:/
www.foodnara.go.kr/kisna/index.do/.

. The Korean Nutrition Society. Dietary reference intake for

Korean. 2nd ed. Seoul: The Korean Nutrition Society; 2010. p.
165-178.

Kim YJ, Moon MS, Yang YJ, Kwon OR. Relationship between
serum 25-hydroxyvitamin D concentration and the risks of
metabolic syndrome in premenopausal
women. Korean J Nutr 2012; 45(1): 20-29.
Ronni C. Geriatric nutrition : A health professional's handbook.
4" ed. America: Jones & Bartlett Publishers; 2013. p. 39-43.

Yoo HN. Related factors of vitamin D deficiency and metabolic

and postmenopausal

syndrome in children and adolescents - based on Korea National
Health And Nutrition Examination Survey V, (KNHANES) —
[master’s thesis]. Hanyang University; 2013.

Yoon JS, Song MK. Seasonal differences in outdoor activity time
and serum 25-(OH) vitamin D status of Korean young women.
Korean J Community Nutr 2014; 19(3): 231-240.

Kim YJ, Lee JS. Association of vitamin D status with acute
lower respiratory infection in children. Pediatr Allergy Respir
Dis 2010;20(3): 173-178.

Baek JU, Hwangbo JW, Lee HR, Lee SY. Vitamin D
insufficiency is associated with food sensitization in children
under 2 years with atopic dermatitis. Allergy Asthma Respir Dis
2013; 1(3):211-215.

Shin YH, Park JH, Sung MS, Kim SW. Correlation between
serum 25-hydroxyvitamin D levels and severity of atopic
dermatitis in children. Allergy Asthma Respir Dis 2014; 2(2):
114-121.

Bedner M, Lippa KA, Tai SSC. An assessment of 25-
hydroxyvitamin D measurements in comparability
conducted by the Vitamin D Metabolites Quality Assurance
Program. Clinica Chimica Acta2013;426(15): 6-11.

Kim HIJ,
immunoassay (CIA) and immunochromatography assay(ICA) for
Detecting HBsAg and Anti-HBs. J Korea Academia-Industrial
coop Soc 2013; 14(7): 3419-3424.

Ministry of Health and Welfare, Korea Center for Disease

studies

Kim EH. Comparison of chemiluminescence

Control and Prevention. Korea National Health And Nutrition
Examination Survey(KNHANES -1) [Internet]. 2014 [cited 2015
Mar 19]. Available
index.do/.

from: https:/knhanes.cdc.go.kr/knhanes/
National Academy of Agricultural Science. Functional ingredient
list of food-Vitamin D [Internet]. 2015 [cited 2015 Mar 23].
Available from: http://koreanfood.rda.go.kr/.

Ministry of food and drug safety. Functional food-Vitamin D
standard [Internet]. 2015 [cited 2015 Mar 20]. Available from:
http://www.foodnara.go.kr/hfoodi/industry/.

Kwak MK, Kim JH. The radiative characteristics of EUV-B over
the Korean peninsula and exposure time for synthesizing
adequate vitamin D. Atmos. Korean Meteorol Soc 2011; 21(1):
123-130.

Hyun HJ, Kim JH, Ko GY, Park BS, Choi EY, Ahn MH. The
relationship among bone health

sun-screening agent use,



7Fa|od - H2A - o] AE - 207

promotion behavior and bone mineral density of female college 35. Shin ES, Kim EJ, You YE. A study on the spatial configuration

students. J Korean Soc Biol Nurs Sci 2013; 15(4): 202-209. and uses of kindergartens outdoor playground. J Soonchunhyang
33. Kim MY, Yoon CS. The research on the ultraviolet protector Hum Study 2012;31(2): 200-228.

recognition of the adult and propensity to consume. Korean Soc 36. Choi HJ. New insight into the action of vitamin D. Korean J

Beauty Ind 2014; 8(1): 63-84. Fam Med 2011; 32(2): 89-96.

34. Kang JH. The relationship between vitamin D levels and
extraskeletal disease [master’s thesis]. Seoul National University;
2013.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


