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ABSTRACT

Objectives: The purpose of this study was to examine the relative impact of seasonal
differences and age on dietary vitamin D intakes, outdoor activity time and serum
vitamin D status among Korean postmenopausal women.

Methods: A cross-sectional study was conducted with 164 free-living postmenopausal
women (mean age=55.4 years) in Daegu, Korea. Dietary intake, daily physical activity
patterns and fasting blood samples were collected during summer and winter. We
compared the results from 75 women during summer and 89 women during winter.
Dietary intake of vitamin D was assessed by 24-hour recall method. Daily outdoor
activity time was derived from physical activity diary.

Results: The average dietary intake of vitamin D of the participants was 3.7 pg during
summer, 3.3 ug during winter, showing no significant difference between the two
seasons. The average time spent on outdoor activities was not significantly different
between summer (=35.1475.0 min/d) and winter (=48.5+76.8 min/d). The average
serum 25-(OH) vitamin D concentrations of participants was 17.5+7.5 ng/mL in the
summer and 13.4+4.3 ng/mL in the winter, showing no significant differences by
season. Dietary intake of vitamin D was not related to age. When total subjects were
divided into two groups by age, the average serum 25-(OH) vitamin D concentration
was significantly higher in older group (p=0.047) and time spent on outdoor activities
was also (p=0.018) significantly higher in the older group.

Conclusions: In order to improve the current vitamin D status of Korean
postmenopausal women, nutrition education programs should focus more on adequate
intake of vitamin D, while maintaining enough outdoor activities over the season.
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gk o] wiglke} tio] Aol sz Algte] @
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o] vlgkl D F-=ko] -2 5 AL itk (Holick 1994;
Thuesen 5 2012; Cinar & 2014; Darling & 2014).
HIEF D] AW Aol Paks T A9 1 A9 9
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Bl DO] GFEEE ksl AAMiF = AL =
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of nlsl oJ5del % 25— (OH) HIEN] D AJE)7F o &%
3t Holitkar 3t} (Devgun 5 1981; Dattani 5 1984;
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91 D FFdi= A A Zol7t flaleS Barskaitt. of 2
AggATtellx E3 25— (OH) BRI D G572 A% 57kt
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AT tdAe] vol g} 2A1574 Aok Table 100 A|A|
SFTh AHS AeTo] 55.64], oJFro] 54.5401% 2
W, A% Ae 156.1 £ 5.0 cm, 998+ 154.6 £ 5.0
cmE 7 kel £ 8 2bol= AT w Al A
58.4 = 7.8 kg, 9JE 57.3 £ 6.5 kgo]¥ o, BMI=
A& 24.0 = 3.0 kg/m?, oI5 24.0 £ 2.6 kg/m*S
QA7 Ll el gt Aol it 8 F == (bone
mineral density, BMD)+= A<+ 1.045 £ 0.167 g/
cm?, 915 1.051 + 0.171 g/cm?C.2 F Hk 1ol &

AR o7 Fogh foli= ST

WHO (1994) o #Aet ke ek 2421 T—score
o] 7)ol et ZAR ARS8t Aok Table 20 Al
Alatsler. izt dAe] =4 ”EH‘“ A+ 59.1%, 35
T 40.9%FE VEFRTE A7 AP TS vl wsbd AsTt
o A4 57.3%, T 42.7% ©|Q1, A5 G
61.3%, 7= 38.7 %% EFsE O] ZA}F i ake] =24
= Al Lq'\? Fek 7ol FAIA 0= {2 Alol= fllTh

'_77‘\

Table 1. Physical characteristics of subjects by season
Winter

Summer

Variables (n=75) (n=89) p-value”
2

Age (years) 54.(38~i6;1].3? ] 55'[64)18~i95].] 0.135

Height cm) 154.6 +50 156.1 £50 0.055

Weight (kg) 57.3 =*6.5 584 =+7.8 0.329

BMI (kg/m?¥ 240 =£26 240 30 0.964

BMD (g/m?3)°? 1.051+0.171 1.045+0.167 0.828

1) p-value: Independent sample t-test

2) Mean £ SD

3) Range of values indicates (minimum~maximum).
4) Body mass index
5) Bone mineral density

Table 2. Bone health status of subjects by season
Winter Total

Summer

Variables (n=75) (n=89) (n=164) Significance
Normal" 46 (61.3)7  51(57.3) 97(59.1)
Osteopenia® 23(30.7) 31(34.8) 54(32.9) NS
Osteoporosis® 6( 8.0 7079 13(79

1) T-score>-1.0

2) N (%)

3) -1.0 < T-score < -2.5
4) NS: statistically not significant by chi-square test
5) T-score < -2.5

A5 - 507 - 123

2. 9%L MY N
1) 24N S FB JYA R HIED DMNT

Table 3& tPdAFE9] 1Y Y& HAFS AL o5

AR E HEate] AAgE Zlolth, Y ofluA] HF =S o F
0] 1,572.4 = 362.0 kcal, A&7 1,451.0 + 308.3
kealZ 58] A=l FelatAl %o (p<0.05),
3l=rQl o9k # 7] (Korean Nutrition Society 2010)
o] olvA] I Qo F 7} vlwshd o5 80.7%, AL
& 83.9%°l #dE= FolUTh ©rsE AT o5
o] -2l B3Eo U (p < 0.05), T x)u) A F ke
AP Tholl FAIZ SE 2] 5k Apol= GIsiTh

=0 2 AFF B A= ol 5ro] 484.7 £
218.6 mg, A& 459.2 = 171.2 mgC & oj5+9 7+
& AFF] 9 #hkou o bl f2olsh Afoli= yERt

] o]-ohq_ O]J Jﬂ—ﬂ— H_A oﬂ.ﬁilo] 1 010.7 + 289.9
mg, 71&70] 901.6 = 215.0 mgOl & oo 251
E=UTH(p < 0.01) . YEF 9t F3H=2> oJ5+e] 3,573.3

+ 1,135.2 mg, A&] 3,665.3 + 1,099.5 mgC &

Zrell Zfol= qllem, YER S 4FH %] 183.3%,
178.7%°1 dd3h= o]tk

AP vleR D AH 3 of5w0] 3.7 £ 4.7 pg, A=
0] 3.3 + 3.6 pg= 7 i Irell 28t AJoli= FSich

3.
OPIAFE] Aol e %9185 A7 Table 4¢] A

Alstoith. tdae] dd & SoldEAi o5 2814,
A% 45.25-07 Ago] 2BEA|7Io] W Hogl o)
T A 7hol] BAIA 02 28 2lo]= it

8% 25-0H HIEtRI D £ ZED} 3 291
)"1|§°|| Mg i

Table 5% &% 25— (OH) HIE] DE F7HAEZE AN
sto] tdAR=2] HIER D G E AR veRd 3
otk AHE g% 25— (OH) HIEII D FHAE vlws)
B oJEFo] 19.9 = 8.0 ng/mL, A&To] 22.2 £
10.9 ng/mLo® 8% 25— (OH) Ve D =2 A1 3+

of] x}o]7} Atk Holick (2007)0] A3 715 uje} &
A 25— (0H) HIEM D 5%7} 30 ng/mL °]4& 7
(sufficiency) &2 53k 21~29 ng/mLQ] 73-5-oll= F-
= (insufficiency), 20 ng/mL ©|3l& 43 (deficiency)
O Fiebd, oGS AP liEAke] HlEo] 60.0%,
2 SRR 28.0%%1 W, ek AdEel dlldE=
AP 12.0% S348150) A2 A slid=ke] v
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Table 3. Daily energy and nutrients intake of subjects by season

Variables Summer (n=75) Winter (n=89) pvalue?
Infake % KDRI' Infoke % KDR
Energy (kedl) [1 e sz,jg;;z 85.7+19.3 (] 'ﬁéﬂfz gggg 82.3+18.7 0.022
Carbohydrate (Q) ( Qé(;%f 5&]; - ( Q]Q]i%f ng ;1] - 0.023
Profein () [ g%%f 1213, '45] 1420+ 433 ( 52%.% 12127.'; 132.4+ 39.1 0.140
Fot (0 C NI e - 5o 1089 - 0493
Ca(mg) [ ‘;ﬁ‘;éf] 3?2]3?; 67.84 300 ( ‘1'22%3 ]]37;:] 67.6+26.3 0.404
P (Mg) [1 '%13%23 ,§§§, ';?] 139.0+38.3 ( Z%L'%f] j;;f] 133.3+35.3 0.008
Na (mg) [3;52;33] * ;5]]3?52] 258.4+ 80.9 g'zé]’?%f;l'ggm 260.1+78.9 0.600
Vitamin D (ug) [ %‘léf 3;']7] 36.8+48.3 ( 3’.?5 2]3’.'8] 38.7+403 0.578

1) %KDRIs mean % EER (Estimated energy requirement) for energy; %Al (Adequate intake) for Na, vitamin D, % RNI (Recommended
nutrient intake) for other nutrients.

2) p-value: Independent sample f-test

3) Mean £ SD

4) Range of values indicates (mMinimum-~maximum).

Table 4. Time spent on outdoor activities by season

Variables Summer (n=75) Winter (n=89) p-value"
Time spent outdoors between 12:00~14:00 (min/d) 2.2+10.9? 40£170 0.420
Time spent outdoors except 12:00~14:00 (min/d) 259+ 63.6 4121 67.7 0.142
Time spent outdoors sum fotal (min/d) 28.1+70.6 452+78.2 0.147
1) p-value: Independent sample t-test.

2) Mean £ SD

Table 5. Serum 25-(OH) vitamin D concentrations by season

Variables Summer (n=795) Winter (n=89) p-value
Serum 25-(OH) Vitamin D (ng/mL) 19.9+£8.0" 22.2+10.9 0.1222
25-(OH) Vitamin D status®
Deficiency <20 ng/mL 45 (60.0) 51 (67.3)
Insufficiency 20 - 30 ng/mL 21 (28.0) 22 (24.7) 0.5579
Sufficiency > 30 ng/mL 9(12.0) 16 (18.0)
1) Mean £ SD

2) p-value: Independent sample f-test

3) Vitamin D status: classified by Holick (2007)
4) N (%)

5) p-value: chi-square test

&2 57.3%, = AT 24.7%°130 0L, S dE AFF, €% 25— (0H) Bl D e 5918 s At
off alld== A 18.0%°130 0 = Bl Zojtt, Aol w2 A9 EUE FdA
(=0.98 £ 0.15 g/m?)+= AHo] w2 Jdo =ds

2) 2 ME Bl (=110 £ 0.17 g/m) ol vl fFeJatAl A (p <
Table 62 A WIAF=2] BeAE (=554DE 712 0.001) Z=7 AF% vle D AF =S -l vk o]
27 IFoE Wra Ao whE s, BMLHIERI D & HolA] it vbd Awo] =& Awke] @3 25— (OH)
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Table 6. Comparison of BMD, dietary intake, serum 25-(OH) Vitamin D and outdoor activities by age groups
Variables <55y1s (N=79) > 55 yrs (n=85) o value"
BMI (kg/m?) 23.7 £ 26? 244 £ 30 0.122
BMD (g/m?) 1.10£ 0.7 098+ 0.15 0.000
Ca intake (mg/d) 469.5 £203.1 4726 £182.6 0.920
Vitamin D intake (ug/d) 3.6 £ 37 34 £ 46 0.794
25-(OH) Vitamin D level (ng/mL) 198 £ 7.6 23.1 £ 11.8 0.047
Total outdoor activities (min/d) 29.1 £+ 44.2 60.7 £102.9 0.018
1) p-value: Independent sample f-test
2) Mean =+ SD
HIER D 72 (=23.1 £ 11.8 ng/mL) 9go] W& 3 = Hgkon Lim (2005)¢] #17 A A127d014d& i
©@(=19.8 = 7.6 ng/mL) ol ¥I3} Fol5HA EAdTh(p= 0= T Aol Hargk ueR D AHT (=3.12 pg) ¥

0.047), Z&]&EAe Afolx Aol w2 A
(=60.7 £ 102.9 min) oA Aol w2 Ak (=29.1 +

44.2 min) ol ¥Jel o8 B3kt (p=0.018).

ni

B 7o) Zolslk F A odA

2~
T

9= (E A= 554) 9 A=
Hge 24.0 kg/m?o2 2010 =RAZEA
(Ministry of Health and Welfare, Korea Center for
Disease Control and Prevention 2010) A4 ¥ 113k
50~654] o/d 2] A A Fat gkt fARsE Ao,
FUE+= 1.05 £ 0.17 g/em?e2 20109 B 50~

A]

65 /39 =% 0.96 + 0.00 g/cm? || B]3)| ThA &
Holgith. F34T T atheool sids= Ao viE
& o5 38.7%, A& 42.7%2A A=t E ZAelA] Kl
g E vl 15% 7Hg v HolSirh. A tlds

L

o) H+t ZEAF T2 2] 459 mg, 5] 485 mg
O®, 7 o BT 2010 el FFdF 71+ (Korean
Nutrition Society 2010)2] Z AHFZ2] 60%¢] 3l
= vl w2 el ol 20109 A EA
o]l 4] (Ministry of Health and Welfare, Korea Center
for Disease Control and Prevention 2010) X113k
50~654 9343 2] 2 AAH= 495.8 mgd) vlwshd £
T RS e AL 153 FEolgd
ohgAE e el D JepelE o Bokshe v
EFl D A% BEAE 34 pg i) 2oeke I3
or] FRAH0) 30%¢] Sgehs v e FEolgict.
APEE MLHNE 1) o1 BT0] 3.7 pg, ALT) 3.3 g
o= A Zol BAH 02 Foli= gloieh. ArpH
= 7he vl D QJepdelE Sl A TS vl )
B, Moon & Kim (1998) ] 21~494] 41445 o
o g Aol Bargk ekl D AFH 2 (=3.89 ug) Bt

Abgh o SiTt

g7 25-OH-HIEM] D <202 37sl8S wl vles
D W dE7F o st oz Hrhe ddAs 15%el 3
sigict. tidate] Adhk o) 2do] AR (20 ng wIRh) o 3l
g3l on, B (20~30 ng) ol FEE HlE-L 25%
5 Ol‘iiﬁ}

4

= ATHEARES] @3 vlEl D Bt 20109
ook zAboll A W1 sk(Ministry of Health and
Welfare, Korea Center for Disease Control and
Prevention 2010) $-2lue}l 504 o1/ 9143 =2 vlefl

D 3 7 2] YAJsiaion, a3l A Hargk et A

& 52.54] 934 €] &, 7H=2] 25— (OH) BIERl D <
JJrE - fAFsHATH(Choi & 2011).

4% 25— (OH) B D 52 2PHF = 1% 2
A3 (Dattani 5 1984), BIEF D X34 AMg 18] A
A9 9% (Dattani 5 1984), 24 (Devgun & 1981) 2}
5% (van Dam 5 2007) 59 93-S ko E3] g3
25— (OH) HIERI D 7<= thgh 2lo] W 29 :=z0] 4
ARl FoAS A9, X9 W Aol wet Wsk= slow
B3 Qth(Lamberg—Allardt 1984; Webb S
1990; Kluczynski 5 2011). g% 25— (OH) H]E] D
BEE AEEE B g U] A3ATEol olshd, oy
i A ATt st ASHE TR o5 del dF 25—
(OH) BIERI D 87 B %2 21 o= Yebsdth(Devgun
s 1981; Dattani 5 1984; Lamberg—Allardt 1984;
Park 5 2008; Choi % 2011; Yoon & Song 2014).
AT AE ALl " eI D 0] s A
o7 otsiglont HA o452 I3 viEkl D o Al
Aol whE 2po] 7k v bA] ekttt & Zell TurkeyollA
20~50t] St oz Z2ARsE Al Ftof o AujeflA
S T FEehs AN SEARES] F vlE D ok
el AP} et FHekslgitkar st (Cinar & 2014).

In
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A A2 €% 25— (OH) vlER
A s A QAR S E AR}
A tAREE] S s AR vlsss A
& A (Lim & Kim 2006) |4 Bk
AT thdAREe] Selgds ARk
R wl AL e&EAlTe] ol vlsl] 15
HOIAAINE AZH I} oFF Folat At 1hell
FEA Aol Tk ALY FoIAES) B 903
k- Lim & Kim (2006) ¢] 704 Bk 12~299]
) &E AR frAkel ol leh. A ol Bk
= OFF 208 o) ZoH oA 9] fHdo] FEshtt
TH1 (Adams & 1982) 5 whEthd & A5 dld=t
o] SelFAIRR- Fst Holekar & = Qlrk. 1euh
T EAEE] 85% = A9 A shrkar SHSed
ou g utol A gjekd el oJst vlel D edo] A=
A&3HA o] FolFlvkarl )= of{ek vjell D FEd &
S5 AR vl wskels v #ele] vls] FAQIFM af
o] yok8-& 7Ferdithd (Scragg & Camargo 2008), %
Ui} oA =2] A=521Q1 A9l Ak vl D
778 Sl v vt AlgkEel vls) B felEe E
Jolgk szt wEst d% 25— (OH) HJEF D <2 2Af
AHF T gEo] Akeld wE2 3 A Q1A gkl uhet
w2, A% A E Fet vIER D] 3 ARl
o :=zo] GIAY mn|E w) FQ3k oJu|E A "l §t
THWebb % 1990; Holick 1994). wjebr 2124 ek
& 241 Qe AFEES] 79l 2SS e DO A4
F= oS T8s u|E 2 E Zlo R Helr

AF-ATrlA AHF7Ee} timo] 25—OH-H[ERI D 7
o] AstES Husl o 22 (Lund & Serensen 1979;
Baker 5 1980; MacLaughlin & Holick 1985; Lee &
2011), whepa] o] 52 oA HlER! D ezt
Floket Zojekar sl ot 2 A Ak HetellA=
Aol 32w 238 25—-OH—-H]EMI D 450] olx|=
7AeFs PSS gt 2 Aol Fofst A o= ¥
2 25—OH—-H]E D =52 A3 A (Yoon & Song
2014) 11 ®argk 20~30th /3l Hlal =2 Hollrt.
ol Ho FHAAP LA ket AdQ1e] E
25—OH—RIER] D =5=0] 20thollA 7Hd F okakl o,
20~704) Alolelli= Aol S7HETE ol A B
a1k 21 (Choi 2012) 37 YAIsh= Aafo)7] & e}, & 217
of| A o] =& w T3 vIER D 0] AR o R e
S Bl A AR9S7Iel HEo] AARE S3 BB D
AFell= Zel7t gllou o] =& HetellA] S8
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Aol Wekd A7 o] Qs Ao ® Bk, AsAT
(Yoon & Song 2014) 4] B3t 20~30t)] o34 2] 2]
s AR Blaehd o5 SO AR B Aol 3
o8t #7412} A A-2] 20~30t] o34d 3hell Zfo) 7} '
Z gl8lov A= H7o/d 5ol 20~30t)] o149 &
ALFEAIZFH(=10.8%) ol ¥l3l] 354 &= Z2]&EAlto]
ket

Hre] ATEolAM= AR E% 25-0OH-v[ER] D &
= gl ke Aol vERA] ¢kar 9lok (van Dam &
2007; Scragg & Camargo 2008). w]=2] NHANES
I ZARERS 2 AE el Sfshal Ag571e} e 25—
OH-HIERI D 48] Aap7F #3171 sk 604 ©]
Zdolet sl et ol oA HADEel Froah= Hetelx=
20~494) Fe- AEET Aot (ke Harsiglct (Scragg
& Camargo 2008). gluf=1olx AldE ATrol M o913
2 3k 60~87A k=152 25-0OH—-HIER] D 29|
- 53 tkar 3k (van Dam 5 2007). o213t A+
A2 2 ATellA] st vl o] Agjo] HrEte &

SlolA AATELS B FH5H AR w15 7
Solli= BER D GRS FEHAEH fAP & 5
A 5 e sk Avteta sl

B AT Foldh ATIIAEE AN WIAE

o I
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7 2
Solgly] whizel] Falat Al ool wlsl 117l Fdo]
3 g 0= R ARIEleh 4% 7 a ik
A AT ARYL thk 1] FHelel o]
011, TPAE ) AR} 49~69HI2) 73T ool
2 72 o1ge) Y, T2 PEAfe] gl welEo] X3t
#) o} QPAINE Ht ANkl |ols ofzigo] 9l
TR= lolek. 1k ) AnA st 93 25-OH-
HlER D SR SRRzl Bolek 9 dge)
S} fARE FE019 00 TR gapEAl 413}

A 55 kg e ek D AR V9% 317 57
S9he el oot SUBEANE P Stk 3
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o
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gl Felutet 739 e D
RS SRIA7 1T AN G FRARD 30% 5

Fo) Bl on d3 25-0H-HE] D 555 AT &
ojzke] 85%7} H=351k el efdslict. o)52] €3 25—
OH—-HJE} D o] A8 A= (Choi 2012; Yoon &
Song 2014)el|A H318k 20~30t) oJAde] B]a) Atz o



2 B9 R APHEAZE o)t glglont S918%
AlRE0] 3 AFl Hlal JrhA 0= W) R0 A}
stk wheb] s4oby o) vEkn D JobgelE 1istel
# AALE S WER D AR S/ S aA 0= g

oF & Zlolr] o9} Lo} 9| HEAIZE F71eh AV et
%1 D ES S A4 Ak ek S st ok
So] o] 7ol Ao} s}k,

A ofef g} A,
1) AT oAk Bt AF
S AT 1.045 £ 0
0.171 g/cm*o.& A2E iL 7t ] X]'O]L %}104‘:}

2) A" tdA=2] HlER] De] AH - =<l 94
7159 FEAHTEY 30%0] B33t 520]%1 0
(=37 4.7 ng), A7 (=3.3 £ 3.6 ng) =,
o Tkl SAIA O R feol st Al QlSlT. vl A2
AF T AT 459.2 £ 171.2 mg, o] B 484.7
218.6 mgl & F AT 7ol 23k o) 7} 31T

3) PIAES] A F ST AL 45.23%, o

5 2810 % Aol &o&sAlto] & Ho|g o) F
74l7<q Lol BAIA & ol et xloli= it

4) % 25— (OH) HEM] D 75=0] a3k AR o5
T 12.9%, AET 18%°) =ste] 80% ol do] w3t
f& *Jﬂ%?igni, dZ 25— (OH) e D 752 o5+
9 = 8.0 ng/mL)¥ AL+ (=22.2 = 10.9 ng/mL)
k>ﬂ }017} AT
5) AgwEe] et 15 0% RS W e A
EfYl D AF = 7 ek 7ol 2fo] & Rol#] okok
Ao 1%% Aere] &3 25— (0H) HEW D 5%

1.8 ng/mL) 1¥30] w2 Atk (=19.8 £ 7.
ng/mL)ell Hl%ﬁ FoEHAl =0T (p=0.047) . £2]2EA|
T 7o) =8 F(=60.7 £ 102.9 min) oA $A%o]
A (=29.1 £ 44.2 min) ol BI&f F2J8HA w3k
(p=0.018).
el YF71F 4 25—-0OH-H[ERI D 3717)
of = 7o ] nlelwl DAdFE} 4 vlEl D
T g FES A0 R HrhE gl om Al upE o]

a

X Q@ o

N
=

!
oy o o o

\'.‘[

W o

—Qoﬁi

N5 rlr

—EXL

rlo

Lukeb 0149 vt D Jpdels A4S
el wlEhn D 4R3-S S7H1715 Ags Ras $9)
YEANE FH3] FAFES sk 2o 2

2 Holt}

Al =8k

2

References

Adams JS, Clemens TL, Parrish JA, Holick MF (1982): Vitamin-D
synthesis and metabolism after ultraviolet irradiation of normal
and vitamin-D-deficient subjects. N Engl J Med 306(12): 722-
725

Baker MR, Peacock M, Nordin BE (1980): The decline in vitamin D
status with age. Age Ageing 9(4): 249-252

Binkley N, Krueger D, Drezner MK (2007): Low vitamin D status:
time to recognize and correct a Wisconsin epidemic. WMJ
106(8): 466-472

Buchanan JR, Santen R, Cauffman S, Cavaliere A, Greer RB,
Demers LM (1986):
fluctuation on metabolism of 25-hydroxyvitamin D. Calcif Tissue
Int39(3): 139-144

Cinar N, Harmanci A, Yildiz BO, Bayraktar M (2014): Vitamin D
status and seasonal changes in plasma concentrations of 25-

The effect of endogenous estrogen

hydroxyvitamin D in office workers in Ankara, Turkey. Eur J
Intern Med?25(2):197-201

Chapuy MC, Preziosi P, Maamer M, Arnaud S, Galan P, Hercberg S,
Meunier PJ (1997): Prevalence of vitamin D insufficiency in an
adult normal population. Osteoporos Int 7(5): 439-443

Choi EY (2012): 25(OH)D status and demographic and lifestyle
determinants of 25(OH)D among Korean adults. Asia Pac J Clin
Nutr21(4): 526-535

Choi SH, Lee DJ, Kim KM, Kim BT (2011): Association between
seasonal changes in vitamin D and Bone mineral density. J
Korean Soc Menopause 17(2): 88-93

Darling AL, Hart KH, Gibbs MA, Gossiel F, Kantermann T, Horton
K, Johnsen S, Berry JL, Skene DJ, Eastell R, Vieth R, Lanham-
New SA (2014): Greater seasonal cycling of 25-hydroxyvitamin
D is associated with increased parathyroid hormone and bone
resorption. Osteoporos Int 25(3): 933-941

Dattani JT, Exton-Smith AN, Stephen JM (1984): Vitamin D status
of the elderly in relation to age and exposure to sunlight. Hum
Nutr Clin Nutr 38(2): 131-137

Dawson-Hughes B (2004): Racial/ethnic considerations in making
recommendations for vitamin D for adult and elderly men and
women. AmJ Clin Nutr 80(6): 1763S-1766S

Devgun MS, Paterson CR, Johnson BE, Cohen C (1981): Vitamin D
nutrition in relation to season and occupation. Am J Clin Nutr
34(8): 1501-1504

Holick MF (1994): Mccollum award lecture, 1994: vitamin D-new
horizons for the 21st century. Am J Clin Nutr 60(4): 619-630

Holick MF (2007): Vitamin D deficiency. N Engl J Med 357(3):
266-281



128 - #7 o3432] u]eRm] D o FAtel

Kim HB, Park JG (1987): A study on the solar UVA and UVB
doses at Kongju. Korean J Dermatol 25(1): 16-24

Kluczynski MA, Lamonte MJ, Mares JA, Wactawski-Wende J, Smith
AW, Engelman CD, Andrews CA, Snetselaar LG, Sarto GE,
Millen AE (2011) Duration of physical activity and serum 25-
hydroxyvitamin D status of postmenopausal women. Ann Epidemiol
21(6): 440-449

Korean Nutrition Society (2010): Dietary reference intakes for
Koreans, Seoul, Korea pp. 590-592

Lamberg-Allardt C (1984): Vitamin D intake, sunlight exposure and
25-hydroxyvitamin D levels in the elderly during one year. Ann
Nutr Metab 28(3): 144-150

Lee MK, Yoon BK, Chung HY, Park HM (2011): The serum vitamin
D nutritional status and its relationship with skeletal status in
Korean postmenopausal women. Korean J Obstet Gynecol 54(5):
241-246

Lim HJ, Kim JI (2006): Serum 25-hydroxyvitamin D status in
wintertime in premenopausal working women. Korean J Nutr
39(7): 649-660

Lim HJ (2005): Serum 25-hydroxyvitamin D status and associated
factors in premenopausal working women. Korean J Community
Nutr 10(1): 79-90

Lips P, Chapuy MC, Dawson-Hughes B, Pols HAP, Holick MF
(1999): An international comparison of serum 25-hydroxyvitamin
D measurements. Osteoporos Int 9(5): 394-397

Lund B, Serensen OH (1979): Measurement of 25-hydroxyvitamin D
in serum and its relation to sunshine, age and vitamin D intake
in the Danish population. Scand J Clin Lab Invest 39(1): 23-30

MacLaughlin J, Holick MF (1985): Aging decreases the capacity of
human skin to produce vitamin D3. J Clin Invest 76(4): 1536-
1538

Matsuoka LY, Wortsman J, Dannenberg MJ, Hollis BW, Lu Z,
Holick MF (1992): Clothing prevents ultraviolet-B radiation-
dependent photosynthesis of vitamin D3. J Clin Endocrinol
Metab 75(4): 1099-1103

Matsuoka LY, Wortsman J, Hollis BW (1990): Use of topical
sunscreen for the evaluation of regional synthesis of vitamin D;.
JAm Acad Dermatol 22(5 Pt 1): 772-775

Ministy of Health and Welfare & Korea Center for Disease Control
and Prevention (2012): Korea health statistics 2010: Korea
National Health and Nutrition Examination Survey (KNHANES

V-1), Korea Center for Disease Control and Prevention, Seoul,
pp.341-434

Moon SJ, Kim JH (1998): The effects of vitamin D status on bone
mineral density of Korean adults. Korean J Nutr 31(1): 46-61

Park HM, Kim JG, Choi WH, Lim SK, Kim GS (2003): The vitamin
D nutritional status of postmenopausal women in Korea. Korean
J Bone Metab 10(1): 47-55

Park SY, Yim CH, Kim SH, Han KO, Yoon HK (2008): Changes of
serum parathyroid hormone and bone turnover status according
to serum vitamin D levels in Korean postmenopausal women.
Korean J Bone Metab 15(1): 17-24

Scragg R, Camargo CA (2008): Frequency of leisure-time physical
activity and serum 25-hydroxyvitamin D levels in the US
population: results from the Third National Health and Nutrition
Examination Survey. Am J Epidemiol 168(6): 577-586

Thuesen B, Husemoen L, Fenger M, Jakobsen J, Schwarz P, Toft U,
Ovesen L, Jorgensen T, Linneberg A (2012): Determinants of
vitamin D status in a general population of Danish adults. Bone
50(3): 605-610

Van Dam RM, Snijder MB, Dekker JM, Stehouwer CD, Bouter LM,
Heine RJ, Lips P (2007): Potentially modifiable determinants of
vitamin D status in an older population in the Netherlands: the
Hoorn Study. Am J Clin Nutr 85(3): 755-761

Webb AR, Kline L, Holick MF (1988): Influence of season and
latitude on the cutaneous synthesis of vitamin D3: Exposure to
winter sunlight in Boston and Edmonton will not promote
vitamin D; synthesis in human skin. J Clin Endocrinol Metab
67(2):373-378

Webb AR, Pilbeam C, Hanafin N, Holick MF (1990): An evaluation
of the relative contributions of exposure to sunlight and of diet
to the circulating concentrations of 25-hydroxyvitamin D in an
elderly nursing home population in Boston. 4m J Clin Nutr
51(6): 1075-1081

World Health Organization (1994): Assessment of fracture risk and
its application to screening for postmenopausal osteoporosis
(WHO Technical Report Series 843), Geneva, Switzerland, pp.5-
6

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



