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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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= @*E Evﬂ 46 71%4/15?%4& wkokar, %W%%ﬂ !
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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
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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
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A8 34.1%= ]
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Table 55 ®™ vHEM] D BREFAE &
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SEO WE HEN D EITH 5§

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,
&, 7, o) Al Aol = 7ol 18%, Al 37
O UERAL, e disliAe 247t 244, 37EC
2 Rt R 9% oF 3352 o) dellM = A ERt ¥
TJ HlEPﬂ D /o] v ;}7%1% —’"ﬁzﬁ‘s}ﬂ EThe Bl
5 QoA AR A o B o] AREE el
o}‘iixm L e ) 74301% A eglo = I
£ 53 TS HER D 3432 vnglS Ao s AztE
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o} [32, 33]. olfl 741 #}e) X1 2] arprt dejAHA #;
9| APAE HEEAL BA rka T B Sete] AW
2bste] = BEo] Folukal it Akl xbdkAl= w2
T e 2p9) 41 9] oFS 7HAaAlA SPF 15 A% A] HER]
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& abdsitt [34]. & AFAIE AL O E TR As
o1l E Eatal AAS] 45.9% 7 Ak AabdhS: star
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o] 3 R-= F3H el D $ 7135 eli= o=, I 25—
(OH) D, &% Aol 3 1 7l o= A7,
o2l =] frobs o= ¥ e D 9455 vt
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TH FEAER i 1Y 139, Al 15790l 4~63],
A== 150 2~3§] 45 AHlska ‘01*1 HeAES
S8 HlEkl D AF o] Al vl=} Aol A=

H
ABAE F AR W, A, 7 D AAE, T2 S
Ml DE Zslskar Qlar [36] B -5 m7t=elx
PRI S AL [12], 5009 3 6

T Ol
a

A, AMIHE 19 1= ~7W%_ A a7} qlrt.
2 A9 Bofol| A HIE] D RFAE H-8sh= vl&>
A2l 34.1%°1%0=H], o] Bl&- H[E] D ths HZALE
gk ofu e} L3 A 718 A| Sl vleR D7}
M“E 75]‘1‘_1— =0 0}'1: Z"Li Z_}‘T‘_‘ﬂ' H]gO]E]— ?l"%i 2013
7FEA [28]014 Bast 1~24]2] Ao R A g
S 44.9%, 3~5A41%= 58.4%°130t}t. ¥ AT A=
B g3 25-(0H) D,9 icoﬂ webA = AT
(22.4%) , N4 ART(40.5%), F5-0(72.7%) 07
HIER D B34 E-81]8&o] mofxdx] R3A| H-go] I
HIER] D skol] G vx= 2s & 5 Addeh vlER]
D ®ZA] A9 67~8F {8t ES otaL, A m5AY u
1% 50 pg, A= F FAEHolE 15~25 pg, ko
2 A% i 15 pgl® AEojxitt [12]. Holick &
(1219 Oﬂ?owi AEH o7 g% 25— (0H) D, 5+
30 ng/mLE FA817] ek vlel] D7 &4 19 25 pg
HQalrh= spglet, 2 Ao A g A
HIER D W3A] H-852 o] ol v]XA] XakaL ISl
Farrlo] o] kS T o}oﬂv} upebx] HIER] D BZA] 2
AYE A7) Qe B8-S 1Y 25 pgoltow &

Mm &Y

HIER DT}%&OJ%O] % 25— (0H) D, s%xel A

S B8 A3} vl D BEA] B8] glo}e]
—(OH) D, F&ell 7P 71o18h= ol (A
i H]E]'”] D HEA| B82S Alet 7

aig A5 e

o
CXD
OO
]
.
ich

1>
n-tM
o
;L
kg
e
FX
;o
10
O
o
_IE
tle
M
1

(+)9) G2 mAz .
o & WEH@AFE Rglon,
1= 2 AT ADH B4 S-S B8 uE D

3 WS 7N Y8,

7] W&o 2 ®Belt}t Yoo

§8

o

i

ii’

ﬁﬁ_ﬁ_ﬁofrﬁﬁmﬂl.

82
32
5



A Aol SR
5} WlER] D Jof ek Wae e
2 AT A1) A9 A 2
A9 Aol o 2 hebita,
Hlsl Aol Aol o wkeh. A 2
Q0] PEFS vA ), AP PPN FH FF
o Apgat & QPN @3 25— (OH) D, FE7H A
A2 el B|R) G AT A3k AR 7.3%, AF
2 5.9%2) A¥EE RYw, B 29 9L 01 93
Lo, o= AYZ7lel mhet Azo] FolTi 5 ofef @
Q16 )3} 8F 25— (OH) D, FE7} S}zl 213} paio]
SIEFL A7t 3L 8 25— (OH) D, 57} A8 gicksl 41
A3 AF Aol FAA S w1 Zoleh AziHol
Ak wep 2 1) fob o= 8% 25— (OI)
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BT 20149 10€ 1195E 20159 01€ 1597
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P3E doprr] Sl A=A, 1 Ay v} At
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ng/mLo|% a1, A 0] 48.3%, Atha A-0] 44.3%,
FET0] 7.4% 02 Yt}

2. AFAZRS 58.86 = 49.18%/190]aL é%%oﬂx
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45.9%7} AL AAPE-E AL, Al AP o R B
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5. BIERI D B34 830 &% 25— (OH) D, %=l
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