o 3R] o AL8] o 9k shE] 2] 19(3): 231~240, 2014
http://dx.doi.org/10.5720/kjcn.2014.19.3.231

RESEARCH ARTICLE

o Ao A &9

ol

§A172F A 25-(OH) BIepRl D e

[e] A= 2=
T+ A -5 A
Aeiem AFets)

Seasonal Differences in Outdoor Activity Time and Serum 25-(OH) Vitamin D

Status of Korean Young Women

Jin-Sook Yoon', Min-Kyoung Song

Department of Food and Nutrition, Keimyung University, Daegu, Korea

fCorresponding author
Jin-Sook Yoon

Department of Food and
Nutrition, Keimyung University,
1000 Shindang-dong, Dalseo-gu,
Daegu, Korea

Tel: (053) 580-5873
Fax: (053) 580-5885
E-mail: jsook@kmu.ac.kr

This work was supported by
Basic Science Research Program
through the National Research
Foundation of Korea (NRF)
funded by the Ministry of
Education, Science and
Technology (MEST 2010-0241)

Received: February 25, 2014
Revised: June 1, 2014
Accepted: June 16, 2014

ABSTRACT

Objectives: This study was intended to examine the seasonal differences in outdoor
activity times and dietary vitamin D intakes, and explicates their relative impact on
improving serum 25-(OH) vitamin D status among Korean young women.

Methods: A cross-sectional study was conducted with 135 free-living women aged 19-
39 years in Daegu-Kyungbook, Korea. We compared the results from 52 women for
the summer and 83 women for the winter. Dietary intake of vitamin D was assessed
by 24 hour recall method for non-consecutive three days as well as by food frequency
method. Daily outdoor activity times were derived from 24 hour physical activity diary.

Results: The average dietary intake of vitamin D of the participants by 24 hour recall
method was 3.1 pg during the summer, 3.3 pg during the winter, showing no significant
difference between the two seasons. Times spent on outdoor activities (» <0.01) in the
summer (=23.8+23.6 min) were much longer than that in the winter
(=10.8+13.4min). The serum 25-(OH) vitamin D levels of participants were
17.5£7.5ng/mL in the summer and 13.4 £4.3 ng/mL in the winter, showing that the
latter was significantly lower than that of the former (p <0.001). The serum 25-(OH)
vitamin D levels of subjects were positively related to outdoor activities (r=0.315,
p <0.05) during the summer, while related to dietary intake (r=0.252, p <0.05) during
the winter.

Conclusions: In order to improve the current vitamin D status of Korean young
women, nutrition education programs should focus on increasing more dietary intake
especially during the winter, and performing more outdoor activities in other seasons.
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B2 Aol Tt o] 45 298 Yo7 94
o] =Eshk= A7) =oIXAl ElE& (Barnard 5 2000), 20
s A3t g2 AYSe) 2AN% Iele Fohes oAk
HAofA] 942 0= A Qg tfolet & 4= It} (Choi & Kim
FH AT F> o) EUE TS
AL ul FaFo] 504 oV vk EFkas el
9o (Lee 2003), 20the] kA
I3l =55 Rusisick (Koo 5 2008).
= A AT S 5%
FeATE 1 o] %2 ZAE=Fe] F7H= 20~30t
A5 ST 5 ofe] 714 QIAle
stk (Metz 5 1993).
= ol 9] 1 L F 9l Aol A o]
Aol 24 AAEA, AU A w3 =4 A
7ol Wsk o] Qluk (Lips %5 1999; Holick 2007). &
SF OHE Jokids 2] AREE SallA] Bk opuel 2kel A
of o3t yFsg o R T Qo] F5KE 4 Q= 540 Q)
ok 2 #H g o) wiskE IS AuellA A
k= AlRto] WolA A vlER D7} T F-ellA] F/d ==
H|Fo] A= 7HAE 11 gl5o] HarE it (Holick 1994).
2]l o3k vlell D 42 1 %92 Q% 35 <]
AIZE, A (Webb 5 1988), A8 (Kim & Park 1987)]
w2} 2R e z19)x kAl (Matsuoka 5 1990), 2159]
Zh2- (Matsuoka 5 1992), 71&°] 2] (Holick 1994) 1+
338l (Kim & Park 1987) ¢l 2JaliA] WellE wh= 2102 &
274 St
F o= ofg] UlellA Ao 224733} adsie] v
bl D GFdErt ¢8-S ®aska 9tk (Chapuy 5
1997; Thuesen & 2012; Cinar & 2014; Darling &
2014). TurkeyollA 20~50th A¢1-& ko 7 -3k up
o oJap Aujel|A sH FU FEdhs ARFA] EAR] 1)
ER D ez A= st A 71 FHokst 210 = o
Rt o] 58 flst 21%2] vlE] D Zsks vdsl & AS
Aeksldtt (Cinar 5 2014) . 318 Darling 5 (2014)& A
AR HjE] D o) & a7} ol A o] wowr
o]t g0 BT =] Wals Eukslr e &
7 Aol EelsiAl 288 Aol skgit.
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Ef7] D Ay el &eh= Z0% vsixltt (Park 5 2003). &
St olPdzke]l % 25— (0H) HIER D 3:tgte] AL 15.5
+ 6.7, 87+ 17.3 £ 8.2, o9& 20 £ 7.6 ng/mLE
o] 5Ho] ALHRY g% 25— (OH) HIEM D 5= o] =
S AE LT AN (P <0.0D).

ol et AL Aol ALH] S dPwFo] e AH
of nal 2o} F|FefA 2] nlely] D $Mdo] Fhasls A1)
o] 318 Flo 7 o idExvH(Webb 5 1988), A4S &
Sk ulER D AdH 2R B ] ekol vlER] D G el <]
APAZ 2o 9} Thdslo] Wkt s 7= ofel- AdElolt).

storel o] 5A4e] F3tshz vlER] D JdAiF7 1S vk
st Y=o AR alo|7h & S Fjkste] A, AF
A ohekst kS didoz 7 A vleR D 9 dElell
&t 7| Z2A45 7 rhElojok 8 Aot} (Lim & Kim 2006).

A 2 ATt FHo A A7IQ1 20~30d] F2 o

HIEF] D A%, S9)85A17 E5 25— (0H) HER]
D 58 573t 20~300)] 32 o/ 2] vlell D
g 1S 93 72252 AA Al 3Kt

(IRB) 2] A 4125 E38I3itH(IRB10—-148). A1 1]
B} D JoFdE 2] 2polE A ZAPP o= dotetaist 1
2pdEo)E ALHE 22pdEolE o EHE AR R
AAFATE ZAM S T - BEA| e AT Al
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3 178S AlQst 1357013it). AA5d 7} ALd ] 577
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Vitamin D A EFAF 25 552 vleh] ko] 1
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Institute 2007; Korean Nutrition Society 2009) 191
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oo o] RE 218 HA12 SPSS(statistical packge
for social science version) 21.0 PC version 22 7%
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HZ, AsketA] A3t A Aol jaliA= Hd EEakE
Tetlom, of 5t AE 1+ AFoli= independent
sample t—tests AT AbAtEly) ST A,
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o, Ale- oE0] 161.1 £ 5.1 cm, 71&7] 160.2 +
5.1 ecm®E 7 w1kl §-28h xfoli= vREREA] Skt 55
AE o350 55.9 £ 7.2 kg, 7&7°] 55.1 = 8.9 kg
o]glon BMIE o5+ 21.5 £ 2.6 kg/m?, A&+ 21.4
+ 3.0 kg/m?C. 2 B, BMI &5 5 o bl 213k 2}

o7} YA skt A i Ake] 85 =% (bone
mineral density, BMD)+= 1.16 + 0.13°2.% Uepto
ALHEZ vlwshd &7+ 1.14 = 0.12 g/cm?, 7%5%
1.16 = 0.13 g/cm?o. 2 F &t 7t ZAZ o7 {23t
2ol sl

Table 1. Physical characteristics of the study subjects by season
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3. ALY YL MA SH
1) 200 S B8t ¥
E!WZM Al e 1Y Het T2 Jgar Y Hl ‘ﬂ D
A3 Table 3¢ AABIATE dY

Variables Summer Winter p-value”
(n=52) (n=83) 0] 1,695.7 £ 351.8 kcal, A&7©°] 1,755.4 £
2)
Age () 08 Foe B8 EST oosy 480.6 keal® A71] 27k 2oli= tiehbA] it o
(19~39) (19~39)
Height (cm) 161.1 =+ 5.1 1602 =+ 5.1 0.294 .
Weight (kg) 550 + 7.0 551 + 8.9 0.591 Table 2. Bone health status of the study subjects by season
BMI kg/m?3)® 215 +£26 214 +30 0.853 Variables 3umn51§r W'”Tseé TOT?'SS
BVD (/m?3® 1.4 £012%  1.16+013 0379 (=52 (0 =83) (0 =139
Good" 46 (88.5)? 78 (94.0) 124 (91.9)
1) Independent somple t-test )
3) Range of values (Minimum~maximum) 1) T-score >-1.0
4) Body mass index 2) n (%)
5) Bone mineral density 3) T-score < -1.0
Table 3. Daily energy and nutrient infake of the study subjects by season
) Summer (n = 52) Winter (n = 83)
Variables pvalue?
Infake % KDRI" Intake % KDRI
1,695.7 =+ 351.8% 1,7565.4 £ 480.6
’ + ' +
Energy (kcal) (1,078.6~2,475.2)" 83.0 = 18.1 (11141~ 4,098.0) 84.6 £ 22.6 0.440
249.8 + 65.2 238.3 = 63.1
Carbohyarate (g) ( 931~ 401.6) - (1339~ 433.4) - .31
) 624 = 16.4 66.7 = 20.3
+ +
Protein (Q) (330~ 102.6) 128.3 £ 34.3 (303~ 1389 1356.3 £ 41.1 0.194
50.2 £ 17.1 57.4 + 24.8
Fat(g) ( 242~ 97.6) - ( 226~ 158.) - 0.068
407.6 £ 126.2 4372 £ 163.2
+ +
Ca(mg) (1561~ 659.1) 62.7 £ 194 ( 1652~ 979.5) 67.3 £ 25.1 0.267
8798 £ 199.5 9223 = 2742
+ +
P (mg) ( 502.0-1,349.5 125.7 + 28.5 ( 4859~ 1.864.0) 131.8 £ 39.2 0.334
3,389.8 £ 1,149.1 3,737.5 £ 1,393.3
, , 1 , , "
Na (mg) (1,271.8~6,332.5) 2260 £ 766 (1,488.1~10,244.8) 249.2 £ 929 0.134
2,003.8 £+ 551.8 2,080.2 £ 619.2
’ + ’ +
K(mg) ( 950.5-3,335.8) 573 £158 ( 5927~ 4,268.9) 94 £177 0.468
3.1+ 2.9 3.3 4.0
itami + +
Vitamin D (ug) [ 004- 163 62.0 £ 57.9 ( 00~ 307) 67.0 £ 805 0.699

1) %KDRIs mean % EER (Estimated energy requirement) for energy; %Al(Adequate intake) for Na, K, vilamin D, % RNI (Recom-

mended nutrient intake) for other nutrients
2) Independent sample t-test
3) Mean £+ SD
4) Range of values (MinimMum~maximum)



U AFHEFS 20109 3=l JeFdF 7]+ (Korean
Nutrition Society 2010)2] ollvA] B & F7d=} njws}
R oAFT> 83.0%, Ao 84.6%°l == =

j&

OIS, TSRS o] Bito], bl e A o] e
AHEE RO AR folg Aol GgiT.

WEA=2] A AFE B A= Aol 437.2 &
163.2 mg, ©35*°] 407.6 = 126.2 mglZ o5~ H]
3 Ao 2 AFEl ol =0kt Qo] Hat A
AETo] 922.3 £ 274.2 mg, o157©] 879.8 + 199.5
mgOE T Rl f2gk Ajol= glglem, o B 2010
d 3¢l oJ kAl F 7)o A (Korean Nutrition Society
2010) AAIEE Q1 A AF% 700 mghth 3k} oAt
Ol YEF ot 552 78+7°] 3,737.5 £ 1,393.3 mg,
oJ570] 3,389.8 £ 1,149.1 mgl & &) o5l

v A A5+ ocq FAG RE 27 JEF B A
1589) 249.25%, 226,0%3 415101 she) S 2
At Hat ZE AFE Aol 2,080.2 £ 619.2 mg,

TR S FHA - 235
62.0%, A& 67.0% o3t tlPdAbE2] e D
AF S FE AFHFE 75% vRk, 75~125%, 125% ©)
AL H_ﬂz‘ﬂ— 7:1 o = E—s}oq H]E]_u] D AJ_%ALEH.E_ H]ﬂ—g]_n:]
Table 48} 2t} AA| g2l T2A4HZL 75% wwks
Aol sk tidake] vl&& 72.6%¢1%02.H, 75~
125% 35 &l sldsh= A= 14.8%, 125%°174 4]
F3t tlPdAE 12.6% R Al E BER] D A3
2 FEAF T 75% nvke AFel dldshs gk
H]&0] o5 71.2%, A& 73.5%°1™, 75~125% 4]
F&el sl tdAhes o185+ 17.3%, A+ 13.3%,
125%°Vd 35 thdAh= ofg~ro] 11.5%, As+- 13.3%
o]t
2) MAMFBIEE S0 HIED DAEAT
2PN EE B3 nlEl D I AF3 Avk= Table
5l ZAAERACE. A BRI D AFH 3 o5] 2.69 ug,

Table 4. Distribution of the level of vitamin D intake of the study

01%"}0] 2,003.8 £ 551.8 mgO % T ilz—}oﬂ Torgk?—} At subjects by 24hr recall method
Oz WERFA] o9kt Variables Summer Wintfer Total
A vjElY D AHERe o330 3.1 + 2.9 ug, ek (n=52) (n =83 (n=135)
0] 3.3 £ 4.0 ug® 5 T b)) -0 xjo)= glglo, Intake < 75% Al 37 (71.2"  61(73.5) 98 (72.6)
#3191 9JoFAH 7] F o] A (Korean Nutrition Society 75% Al <Intake < 125% Al 9(17.3) 11(13.3) 20(14.8)
125% Al < Intake 6(11.5)  11(13.3) 17 (12.6)
2010) AN e HIER D F A} vt g (7o
Table 5. The intakes of vitamin D estimated from the food frequency method
Variables Summer (n = 52) Winter (n = 83) p-value"
Fish & Egg
Egg 0.69 + 0.59% 0.73 £ 0.96 0.807
Mackerel 0.37 +£ 0.40 0.47 + 0.56 0.279
Spanish mackerel 0.00 £ 0.00 0.04 £ 0.15 0.009
Chum salmon 0.09 £ 0.41 0.14 £ 0.50 0.529
Eel 0.00 £ 0.00 0.02 £ 0.12 0.103
Bluefin tuna (canned in oil) 0.26 £ 0.32 0.47 £ 0.76 0.029
Vegetables
Oak mushroom 0.03 £ 0.05 0.04 £ 0.07 0.409
Oyster mushroom 0.02 £ 0.04 0.01 £ 0.02 0.266
Winfer fungus, Flamm velutipes 0.03 = 0.05 0.03 =+ 0.05 0.966
Pine mushroom 0.10 £ 0.26 0.12 £ 0.29 0.633
Juda's ear 0.03 £ 0.18 0.20 + 0.57 0.016
Milk
Whole milk 1.05 £ 0.89 1.03 + 1.39 0.908
+ +
fofal 2[66.)80:7].645?4' (%.%13: 1 5.210) 0.092

1) Independent Sample f-test

2) Unit: pg/day

3) Mean £ SD

4) Range of values (minimum-~maximum)



236 - F- o374 2] A 52| 2574} FA 25-(OH) ekl D g3

Table 6. Time spent on outdoor activities by season

Variables Summer (n = 52) Winter (n = 83) p-value”
Outdoor activity during peak fime 0.0 £ 0.0 09 £ 6.7 0.332
Other outdoor activity 23.8 + 23.6 99+ 124 0.000
) . 23.8 + 23.6 10.8 + 134

Time spent on outdoor activities (0.0~1200)" (0.0~60.0) 0.001

1) Independent sample t-fest
2) Unit: minutes
3) Mean £ SD

4) Range of values (MinimMumM~maximum)

MO 331 pgst 5 o] el Aol ek

ook}, WlER D)

A A= (p < 0.01) $} Fx 22 (p 0.05) A ﬁg?L
o] oJEoll ulsf niel D AF7F f-28H) w9kow, 1
9] Gk, 350], of, FojollMi= o FTt T AL (el x}

ol7h keRA sdsiet. 2 B

T ThE A Hlaske] of

Fe nelon, gol= 7P v

3} 150]9] 29 o)

B AT BT w2 ﬁ

AHE Bl

AT B3 HIER D AAE Agwo] ol 13
Bl 137} o8 =3 (p < 0.05). 1 9] EaH
A, CERIAL o AL, ol m Al o BT AT
7k0] o)7L VERIA ekgt). fAIEZAA - 0B E
r+ Agol 213k 2ol 7} LA gkgkort, the wle}

1 D e AET 0 HERE v 71 e A1FES nol),

4. SogFAN

OPdAFE ] Aol thE %918 A7 Table 601 Al
AlSFitt. tldake] &9 &-gAl7: Nk o
Nom, 53] A st 7 =rha &zl 124]~14

Al (Outdoor activity during peak time) AFe]oll= ol &
o AY 55 AY A ¥

45

40

35

20

Serum 25-(CH) vitamin D (ng/mL)

o7 ko Hol

=

Az GA EE2 S

Table 7. Serum levels of 25-(OH) vitamin D by season

Variables Summer Winter -value"
(n = 52) n=83 P
25-OH) VitaminD  17.5 £ 7.5% 134 + 4.3 0.000
(ng/mL) (6.2~36.8)Y (6.2~27.9) '
1) Independent saomple t-test
2) Mean = SD

3) Range of values (Minimum~maximum)

Oufullg- sk Ao ® yepyith AP E T S9ldsAltt
Time spent on outdoor activitiese B|3hd o &
23.8%, AL 10.81 0 F Age| gl o5l 1Y T 5]
st o8t =2 AoE YERITH(p < 0.01).

5. T ARl HIEfDI D 4 otatA Y E

1) 8% 25-(OH) HIE[A D £Z° <ot HIED D FIYE

Table 7 tdAE2] &34 25— (OH) HlE] D 755
APdEE vt Zlojt}, % 25— (OH) BIEI D 752
AA dAre] 49 Hit 15.0 £ 6.0 ng/mLA o, HA
A= 6.2 ng/mL, HX+= 36.8 ng/mLo| EE KT}
AXEZ vlwel ¥H oJS0] 17.5 £ 7.5 ng/mL, A&
0] 13.4 * 4.3 ng/mLO=E &JF~ro] A~ nlsl E7
Ao 2 FolstAl EUTH(p < 0.001).

Summer

Winter

¥/ Deficiency : < 20
BH  Insufficiency - 21 - 29
Ml sufficiency : =

60 55 50 45 40 35 30 25 20 15 10 5 5 10 15 20 25 30 35 40 45 50 55 60

Percent of population

Fig. 1. Distribution of circulating levels of 25-(OH) vitamin D for summer and winter.
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Table 8. Distribution of serum 25-(OH) vitamin D level
Variables Serum 25-OH vitamin D (ng/mL) Summer (n = 52) Winfer (n = 83) Total (n = 1395)
Deficiency <20 36 (69.2)" 76 (91.6) 112(83.0)
Insufficiency 21 -29 12(23.1) 7( 8.4) 19(14.1)
Sufficiency >30 4(7.7) 0( 0.0 4( 3.0
1) n (%)

Fig. 1= €% 25— (OH) B]ek] D 2] EEYHE o
ERd Zlolt}, % 25— (OH) HIERI D 52 o159 8¢
10~20 ng/mL A}l 53.8%, 7&2] ¢ 5~15 ng/mL
Arolell 74.7%% AaE ol = S Hlal, 84 25—
(O HlEM] D <o) TH-2. 2 7%+ 30 ng/mLol’d
o] SAAE HERd AP o5 7.7%, A&olle sl A
O 7 ettt

AT tdARE2] vIE] D YodElE g% 25— (0OH) 1)
Rl D w7 )Ex] ol 2=l A3Als] 7kt Aol= Table 8
o AT}, Holick (2007)0] AAI& 7)30] wje} A%
25— (0H) HlEF D s %7} 30 ng/mL °)s FH
(sufficiency), 30 ng/mL "|9FS F23} (inadequacy) ©.
= geJstar, AR Adele vl "% 25— (OH) BlER D
E57F 21~29 ng/mLR! 4§ F= (insufficiency), 20
ng/mL ©|3F= A3 (deficiency) 0.2 &3t} o5+
2 ‘deficiency’™= 69.2%, ‘insufficiency’s= 23.1%,
‘sufficiencys= 7.7 %% VERE O AL+
+ 91.6%, ‘insufficiency’+ 8.4%,
= AR gl 2o % UERdt

WA RS Bt 83 25— (OH) WER] D 52
15.0 ng/mL2 = ‘Deficiency’ =4 EiSit). AEE %
25— (OH) v D 4= 9A] o5 17.5 ng/mL, A
L2 13.4 ng/mLOE F AE 25 ‘Deficiency’ 55
AR = vkl webA -2luket 20~ 30t o143 2] BiE

R D GEE7E - FeEE & 3Tk

=
=
3

‘deficiency”’
‘sufficiency’®l 3l

6. @5 25-(OH) Y& D £#&° ¥
Table 9% A=Y AdE 8% 25— (OH) H|E
ul o] 93RS u|X AAAES BAsl7] 25 AlA)
AS Zl g‘ac £218E AIRE HIER] D AF % 52 7 <]
X}S&H AR S Aol o15<] 84 25— (OH) vlEk
°ﬂ Fe A= IR E §8]8E ARl (r =

0.315) el e AaEAE YERIAL (p < 0.05),
AL "5 25— (OH) v D o]l 93k mlx]= <l
AR 0F FUE(r = 0.239) 2 BlEP] D AFH 7 =
0.252) frolstAl &2l A E Hehdiloh(p < 0.05).

LR ER

Table 9. Correlation coefficients between serum 25-(OH) vitamin
D and the results of physiological characteristics, BMD,
hours of outdoor activity, vitamin D intake

Variables Summer Winter Total
Age (yrs) 0.076 -0.065 0.074
Height (cm) 0.023 0.104 0.087
Weight (kg) 0.055 0.156 0.110
BMI (kg/m?) 0.033 0.122 0.075
BMD (g/m?) 0.084 0.239*  0.119
Vitamin D intake -0.134 0.2562*  0.017
Time spent outdoors sum total  0.315* 0.000 0.296**
* p <0.05 **: p<0.0]
13

Aol Zo g e A=) st AES 24,6400,
ANA=F AF Hdgk> 21.5 + 2.8 kg/m?O=F 2010 =71
A7FEA N Bargk 19~294] o34 2] A A &A= Htgk

21.3 £ 0.2kg/m*¥%  FAFSE Xt (Ministry  of
Health, Welfare and Family Affairs & Korea Center
for Disease Control and Prevention 2010). 3-8
A2 T4 A= 8 1.14 £ 0.12 g/em?, A=
T 1.16 £ 0.13 g/cm®?2.Z 2010 =UAZ;EA A
(Ministry of Health, Welfare and Family Affairs &
Korea Center for Disease Control and Prevention
2010) ¥k 19~294] 9349 &5 =¥%x 0.96 =
0.00 g/cm*9} vl aFolS v thas 552 ot A3k}
1354 FelA 11% Zaeel = o] 20~30the]
A2 Ao A AR S 1S o) 42 oA oA
= 7 7WAE A wwElo] BAghs AAFekGIT

AT =] ZEAdF e 426.6 £ 151.3 mgelSl
o, A&To] 438.6 £ 164.7 mg, oJ&7°] 407.6 £
1262 mgl 2, ¥ &+ B 2010 =3¢l JFAH 71+
(Korean Nutrition Society 2010)llA A3k ZH¢ A=
AHZE] 67.5%, 62.7%°) ANH= e Tl o]
20109 =WIZ-E Al (Ministry of Health,
Welfare and Family Affairs & Korea Center for

o]—g—l

.|_4
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Disease Control and Prevention 2010) ®.il%t 19~
294 934 9] 24 AFH 468.7 meoll B]3) tha vk o)
ATt

HIEF D A5 22 247131 3P o & ARSI S o] o
Sl 3.1 £ 2.9 g, 780l 3.3 + 4.0 ugelglod, A
FRIE= el oJabA oJ5+ro] 2.69 pg, ALl 3.31 pgl
2 UERY T 7HA) AARFH AT el i 2ol YRt
A eksket. F 7 W o7 S5 tidA=2] HlE] D
AFFE 35207 A e tidA=e] 2483
2] 75% wwtel] sjdshz F=55k ol vk th A=
HIERI D AH5+S the AA7-57 vl Moon &
Kim (1998)°] 21~494] AQloVdS o= B sk vlet
91 D AH % 3.89 pg Hrh= W3kort vl Al #Htof Lim
(2005) 2] AellA Harst #7 A A2 goiAd €] vler]
D 3% 3.12 ugd} FARIIATH

HIER D FdHi= AAF A BE3A AR, 2keld
ez AR IARER] A 9% (Dattani 5 1984), €
EAE9) A9 (Devgun 5 1981) 59 9JgkS vh=t}y ¢
24 glom, % 25— (OH) ¥IER! D Auje] HlER D
AEE B7H 7 ole 7P 2 A3kl (Holick 1990).

¥7 25— (OH) HIEF D <ol sk AL 3= 2+
9 mEe] AAR] FoAE AR A, xo] U A
of whet 2po]7} Ql= A1o' K awal vk (Devgun &
1981; Dattani & 1984; Lamberg—Allardt 1984;
Webb -5 1990).

AgATollA Park 5 (2008)0] -2ve} w7 914dS o
Ao g AR 4% 85 25— (OH) v D 752
A&Ael 71 e Boldv(p<0.01). & Choi &
(2011)°] st 52.54] A= oz Aol e 3
25— (OH) vIep D F=3 = esle] AadS A3
< o 8% 25— (0OH) HIEFI D ¥%7}F 35 129 £ 7.0
ng/mL, 15 19.1 £ 9.3 ng/mL, 7}& 19.1 = 8.3 ng/
mL, A& 13.5 £ 6.5 ng/mL=Z Aldel uwjg} folx oz
o] 7} RGO ™ (p < 0.05), &, Aol vl3l] oI5, 7+
o &% 25— (OH) BIE] D F%7} =3kttal sic.

Lim (2005)- 9153l 30—494] #73 2o dE2]
dF 25— (OH) RIEM D 755 54319l vl 8+t 31.0
ng/mLe|$1a, 20~40 ng/mL AFolol] ¢k 80%7} =] o]
Adekar &3k, T3 Lim & Kim (2006)°] 12€~2¢
o] Sk 30—494 121432l d5 25— (OH) HlE}
W D Hx= 25.7 ng/mLo|Qar, 20~30 ng/mL Afo]e]]
oF 46%7} 32 o] UAATE olell vlwshd - ATt oAt
= (19~294) =2 A58 ASE BF v D 9

Jep e

E|7} A 2=t Ao let. H A Al Barst 92
gk Al €5 25— (0H) HIERI D Axte] oshd
19~294] o34 2] 25— (OH) BIE] D B4k 14.8 ng/
mLEA FUHE 2315 25 A95 FolA vlefl D <F
ZEl7t 7 FHokghS AAstaL Qi o o] A= i /1t
oflA Frolgk 19~294] o1/4de] &% nlepdl D B2 9} 7
o fAket grol it

o] AgAkzo] Aol wek 545 5 25— (0H) H]
Bl D =& Moon 5 1996; Moon & Kim 1998;
Lim 2005) Lips % (1999) 2] A72¥= L= sto] i
Mgl B % 25— (OH) BIEM] D 78 ZARZ)7F o
SHY v o1, ALHY ) wolx|= AEo] S-S
ok = AT

olglst AR zlol= ALH = e Al nlsl 4%
0] Ao 29 A7t stof uj oA ] wlER! D 3
o % b= AT (Webb 1988),
|23 A= F-=53E AEjo] o) o)
1 D Qe d3Fs = 5 U=

D EEIE
QRlo = tdrte] 247k 2-0)Es AT ARSI ol
2] L9 8ES o] 23.8%, AL 10.8% 0% F #1F
o] froJst 2pol7} QA o™ (p < 0.01), A& Hl3l] oI5
2 918Fao] v W 7107 YEPL oL thE ool B
A3 5285 AFhE T - W2 o) i A2 -
129~290] 133k Lim & Kim (2006)2] 1704 12
Hat %98 AT 43.9101%10H, o352] - 8€~10
Aol Al&gt Moon 5 (1996)2] Aol 1Y Ht =98
BAIRES 744501941, 92 ~1120 A18% Moon & Kim
(1998) 2] a1ellA o34 e] 1Y F %985 A7 75.4%
© 7 Hase] B Age} w2 2oz} )81t

HIER] D g o2 A9)Al nFe aHls Awy) &of| 20
WA 3FEN &) ALl A o R FTHIHE TR
17} 3tk (Adams 5 1982). d% 25— (OH) H[EMI D<=
o SO EE A HHAAA B AL OPIRES] AE
A TR 108 JE2 ALH 298 A7lo]
o 5ol nlaf woromr, 2 Ae] 5 FAR: Aol B
2 99 TR AL o T 7 2Rl Pt Ao
B8l =31 9| FF A ko] FH| R Wol ZARIANES] 8
% 25— (OH) HIEN! D 755 Fol=d #A7F AUS A
o7 Ay7hect

5 25— (OH) BIEF] D 45 vlef D A3 22 #
HAIA B A OPIRRES] 1



g 2ol 7k A3l

250 A 1 HIEN] DO 32 Apeadel thek
Z0] 78] A AT} vl srol wj oM o] A ke

71diat7] ofele W T3 vl S ZHA| Hv, ARl A=
7b 3 58] Ergo] e Apolle AAkE E9 HEl D
59 F8de] s rtar gtk (Webb 1990). & A
M= ALHell= &% 25— (OH) HIERI D F<=0] £29]&
AR HIER D AF R} WA dsds vERig]
o o5 H-ells Sel g e AR} AAdo] A ekt
o]‘:‘ H]E].u] D OﬂokAH;Hﬂ. 7V %ok@} Ae2e AL N,g].

fl

B2 o,

£3] e D JAgET} e 9
e Fe oS o 37
AT PR AAG YoAE ALE S0
BrE ANSHE 23 BRo] Zeld At ke
Aol AA1E E ulEl D 4% shuel 304
el g A A9l k7t BR e R0 nel.

C A
o
T
o,

]ﬁ
LR
o 1o ot
T~ TR PO

()

20 3 HE

=

2 AT Ade] w2 vlER] D ol Fdmele]
HAS ekt o g4 A AZS st vlek D Gy
7 weke AAEkaA 2011 195 20119 39,
1831 20119 9LHE] 102 tl+ - AEA Gl A3}
I 0~30t] & o34 1353 X}E 75k
ZUE 9 FMYAL AAAS, 253, g F AEFHF
HJE_%AF bRl oM 1 AvE R% olejje} At
A A tdAre] H AFS 24.64101910H, =
UE $521.16 £ 0.13 g/cm o= ]Z;je z}ol:= YE}
S Aol 8.1%

—
N~—
r_>¢

4&”@
ZE 3P el &t vlE] D] AFH S o5 8 1
+ 4.0 ug® AE EAFO R
01%13} AAPEFARE of gt 1Y Bl D
*,j F2 45 2.69 ug, A2 3.31 pgl® AlE7tel A
A Oi Frelgk 2fol= IS 7 w1hell f2lg Afol= 1
ERbA] 29kt

3) 1Y &9l&s AR ofF 23.8%, 7 10.8%2
o E7o] Ae-7toll vlsf FosHl EUTH(p < 0.01).

4) 8% 25— (0OH) HIEF] D 52 ool 17.5 +
7.5 ng/mL, 7187] 13.4 £ 4.3 ng/mLO=E &) A

35507 -239

2ol vlsl| SAIF 0= folatAl =33t (p < 0.001). T
A= 974 25— (0H) e D 52 7 AR 5
‘Deficiency’ =42 YERY 20~30t) 412 23449 1]
B D o= FsahA] gk el ddsioitt.

5) o5+e] 8% 25— (OH) HIEN] D 7Fe) 92 7|
A= IAE = F2E-s Al (r = 0.315) F2lahA W2
AAAASE JERIN L (p< 0.05), AL dF 25—
(O HleR D g=2ol] 93-S v|X|&= JA=Z = BMD (r =
0.239) ¢} HIER D AF7Hr = 0.252) +2lakA %] A
HIAE R (p < 0.05).

—“& Ao A 20~300) F> oAd9] = V=

07, &5 1"o= Yehar, Hlell D2} 9
é‘./\} AF d4 25— (OH) BIEW] D 45 25 7
St 7107 Frlu]o] 32 o452 vIER D dE A
AlFERS AABIITE P 25-0H HlER] D G Udel
53] 2k Aot vk AL gL =0 uf
2 AgH ’i‘./‘Poﬂfﬂh H]E‘r‘j D2 F235t AF7F o5
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