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ABSTRACT

This study was performed to estimate serum 25-hydroxyvitamin D level and to evaluate the relationship between
serum 25-hydroxyvitamin D level and associated factors. The subjects were 61 premenopausal working women aged
30 — 49 y in Busan. The serum 25-hydroxyvitamin D level was measured by radioimmunoassay. Data for physiological
characteristics, lifestyle factors, physical activity and nutrient intake were assessed by questionnaire including infor-
mation about outdoor activity time, daily activity diary and 24 hr recall method. The mean vitamin D intake was 3.12
ug, which corresponded to 62.5% of the Korean RDA. The mean level of serum 25-hydroxyvitamin D was 31.0 ng/mL.
Low 25-hydroxyvitamin D (<25 nmol/L) was not found in the subjects. The serum 25-hydroxyvitamin D level showed
positive significant correlations with exercise hours, daily energy expenditure, hours of outdoor activity per weekdays
(p <0.001, p €0.05, p <0.05). Exercise hours were found to be the most important determinant of serum 25-hydro-
xyvitamin D level. Therefore nutritional education for increasing hours of physical activity including indoor and outdoor
exercise, is needed for premenopausal working women to increase vitamin D status. (Korean J Community Nutrition
10(1) : 79~90, 2005)
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(Haddad & Stamp 1974; Mankin 1974).
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A Qe ATAR] 7-tElo| SR ZHAHEZTE Y4B
v 29 2hgofl olal gsletE o g AdE o ok UA
£ 8 ] g wrod yRolA vitamin D7} §4
g ¢ 9lorg s Qd vieamin DFAL 2 Ao
Qg FYel ] Aol AFeE Fag YulE 7Y
o2 9] vitamin DL 4P FEg =27
5o depd A gl Ay Fo o) JFE wevn ¢
24 AcH(Clemens 5 1982). 1ddl HZ A2
At dojQlso] Aulelx A3k Alte] WolAHA
vitamin D8] #73M3718)= Hal= HAaH, 24 F S
AF Aol whfo] F7hE| T glgo] BaE 1 itk (Holick
1994). webd AUEzo] B2 AYPS 7HEAY 5ol
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3 1919 % vitamin DY o]z Fgo= d#A
2 F3 vitamin DAAFHE F238 2ulE 7iA|A] "ok

AUE] vitamin DJE}E B2 = e 7P F2 AR
= vitamin D8 A F £33 25—hydroxyvitamin
D (25—-(OH)D)7} ¥#A lch(Holick 1990). 8% 25—
(OH)DF=2 2o](Nayal ¥ 1978; Lamberg—Allardt
1984), 1% % A'*H(Omdah! 5 1982; Dattani 5 1984;
McKenna % 1985), vitamin DEZEAAF-(Omdahl 5
1982) 183 A =2 BEJYE IS AR Z
Y% (Dattani £ 1984; Delvin 5 1988), @Y (Devgun
5 1981), 85F(Omdahl 5 1982; Scragg 5 1992)
ol gafr F3E wod, 53] ¥y 25- (OH) DFEl
gt 2o] 9@ AHeEe] A F84L A% A
Aojl e} A= Aoz Rudy gtk (Nayal 5 1978;
Lund & Sorensen 1979; Lamberg—Allardt 1984, So-
wers 5 1986; Webb 5 1990). =& d% 25-(OH)D
+52 83 PTH, alkaline phosphatase (ALP), Z&
(Ca), A(P) T A& AT FHo] Y= ALE
424 o} Delvin £ 1988; Freaney £ 1993). ulehA
7919 A Aol upg} toFst AHF-E didoE ¥
25— (OH)D +F/4H ¥ FHAASl &3 &2 978
o] o]Fo]x]aL Itk (Need ¥ 1993; Salamone 5 1993;
Chapuy & 1997, Jacques % 1997; Harris & Dawson—
Hughes 1998; Nakamura 5 1999; Nakamura 5 2000;
Du & 2001; Naka—mura & 2001; Looker & 2002).

Sevele] Z9- 84 25— (OH) D=2 2 A A
Soll B3t A+ X ¥o. 27 ¥H 25-(OH)D
FELH 2 #EJAAEE ABE S d7E(Song F
1994; Moon & 1996a; Moon 5 1996b; Moon & Kim
1998; Yu 5 1998; Son & Chun 2004; Yoon & Lee
2004) & AHERd ¥4 25- (OH)DFEE d&s
uld 42 9l vitamin DEY2 2 vitamin DA# % (Son &
Chun 2004) v} x| x-Z 3 Bad 2z}l (Yoon & Lee
2004) & A& A7t 42 1380] 912, vitamin DA
HF A eET BdE QA 2=ln A RS
e A7 298 A Atk (Moon 5 1996a; Moon &
Kim 1998). wba] 3 25— (OH)D 348 2 &=l
zpol] 3t A7l AREH o 7 BESS o 4= Qi)

A vitamin DASR= 2213 hyperparathyroidism$]
dglo] sof FURe FFE FE ZAoE ATHIL U
(Villareal & 1991; Khaw % 1993). #HZ &55%9 &
247 B 7He STl wet 4] A A7) g #
Aol F7HEHA SthEFel i WEAE Foxln Utk

A

2 AlgEo] FuEFe F24L AAEA R o] Ak
o & X5 F3Fo|A] £3 Ago|th(Lee 1995).
w2 FoEEe dds] Y8 34&40] 343 1y
H7] A w3 AN ES ez IUTEE o
W3k7] Y%k Jtuso] F3thy o) 53] o4 E
AP R EO] Z71Eel et AuEFoe] B AN E
& os 8% 25- (OH)DFENHE AuRT ok
2 vitamin D&, AAEEY BHE SAYFATE
Bl £33 S5At 58 ¥ o2 SRR BAS
gietste] FrhEEs oA % eSS AAshe
A u|gle dojgtn Azl T XE7kA] Ao
52 oo ¥4 25— (OH)DFEAES ZARE )
FEsitk ve7] AReidee] 84 25-(OH)D
Z3} o8] FEUREHS] FAE AE A7E AY ok
olof £ A& FAtell AFeh= #H74A 30, 40t 43
QALY ES oz I 25-(OH)DFFE X vitar
min DA%, S538 5 FAAENE vjetetn, 3
25— (OH)DFE3 BHUAAEHS] BAE sl dA7
A A3 52| vitamin DY delol i3t 71xAEE 4
1A} AAIE

o

2 ox
43

ag o

L

1. ZAODY R

2 Aol Fod ddae FAtAde] Az AREE
o FAlshs #H73A AP ET H7138A 3HR A
AW vitamin D AR FE0 9FS vAlE L A
FAg, B, i ANt FEEEHHo] Y= A
o8 WHE ARE 7Rl o] Al AU 30~49
A2l o4 618 tIFSE 2001 8~9€el HAA =
AHE AAEISITL

2. TNUHE 2 Y

Uik BEEARE ]2 FRE Ve AFFYET A
i

So] Aplujel A8 A ARAE WEalo] ZAYAL

sh i WEe Bak] AAHEYT. ARULlE 3,
AZAR, P 4 25, TS5E 59 AA AT 2

o], 4k, AEF7) T2 A9d 54 € A
4, MERAE, £, &5 Yk 522 AA 12

BHEA(ZEREAU ZanjehiA) B89 orns zals)
Atk Moon 5 1996a).
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297e] HAP|1EAE o]l ZAMNYAREC] HF S
49 FF, B2 As IS ARG Aoldd
FE g8 A7) g8t mE] FRE W AFAY
&3 AshiEo] ZAF A A AAZ FPgelA ARR-SE
v M7, BEF AEAE 2 2P 5o 718
ek AFAER S MBI eH, AAMY) 9 ESFEH
Al A EEEEE Y FUEERE 883N Korean
Food Industry Association 1988). 4jo]4# ZAldzl=
FRAETHEYY FUTHEE 83 4 e =
7| d A EF2] AFHoRE gilet T JpEHZz I
(Can pro HE7H) & o183l 7D 1Y F8 ¥Udx
MRS Feolon, FEXNETH 63 R 5E AF
AJE-¥ (National rural living science institute, R.D.A
2001) 8 #=x3l9 1Y vitamin DAFZEE ARSIt =
AR EALES] FQ G4t vitamin D 1Y Ha A%
& At 3 $t5l Y4AZ(The Korean Nutrition
Society 2000)< o]&3l Jdh HAAFENE 7k
oh 1Y FdERAFANHS] FrPEe R A3FY 75%
vk AFHE B AFH $2 Ao, 75~125% % A
23 Aoz, 125%°1% Ak Bee At w2 A
o8 B@risiict.

3) NHYE

ZAMEAES AYSEHE E71980 A AFE &
Aalodon, £4€ A7 AFoERE AW S (Body
mass index: BMD & 1FEsiglch AA4Ex 2 A=Y

=

gk A1 4rEA)7] (bioelectrical impedance analyzer,
GIF-891 DXH, Korea) 2 733 o, slglgd9 949
olFHlE X7 At g JHolEd]E&(WHR:
waist/hip ratio) & T3}tk

4) g83 TN

ZAMNARE Y] B BEdEE ksl Sl A
£ B3 FF € FLY S9E3ATE 2ARRIGeH, of
£ 24417 AR BEAE o831 3k E53H
E A & E3EE Sl dF gl AAlE 4
7 §5FR7A 7Y, A38E, THHEE, &5, 7[ERIE
HAdz sl 8% FFE 1d 4EAE TEF
Q1 YA Zol| AAHA Q= REE Hi5E F3l] &
574 (physical activity coefficient) & AVl F2d)
Al (Resting Energy Expenditure, REE)-& WHO (1985)
9] FAE olgsto] A4t 2 H (FAO/WHO/UNU ex-
pert consultation 1985), 1 U= AH|Z-e F2 AL

o

d 3t A -8

Foll EFATE Fslo] AT,
5) AR

24 FEA] AN S o 10 mL Y T 4w
o gAL FF, WEsle] —70TCo WE o] Basto A
£33}, 8% 25~ (OH)DFEE radioimmunoassay kit
(BioSource 250H—-Vit.D3—-Ria—CT Kit, BioSource Eu-
rope S.A., Belgium) & ARSI £33191 09, 4 Ca,
pgleke AXEF4 A (atomic absorption spectroph-
tometry: Varian, Spectro AA200, Australia) & %435}
At

3. SAe

B A7 ZE A8 SAS Package® o]43lo] 7+ &
A2 Yy TF2EAE T, ABFTE Aol Stu-
dent t—test® S AF3INH, 77 5 Y&
#A= Pearson,s correlation coefficient®, 8% 25—
(OH)Del 9% o)A JQAEL stepwise multiple re-
gression®& o] g3te] B85

24 0

1. gHIANG

Table 1014 B njel o] ZAMPIRES] AHEX
£ 30~4942 30~3947F 457 (73.8%), 40~49A47}
169 (26.2%) 3o, B AFL 3724k ZARSA
£9] 91.8%7F 7189 Aog Uehton @&sLHEe A
FoiEdol 63.9%2 7P By, tHeog 1F 31.1%,
HE 4.9% ol 71E9] e +49L 201~300%H
o] Aae] 475%% 7V @Sk 2 vh&e] 301~500%t
9, 101~200%kde] Z4zk AAe] 26.2%, 21.3%F *HA)
skt

ZAHSAES] 75.4%7) A7t FEAEQ Ao e
wow, 9.8%7F FARHE] A Aoz Jepdrh AA
dAE 1Rle] FAE o Ao YeRgeH, 36.1%7}
SFE k= ZoE etk ZAAAE & B3R
FHEFAG FEIA) & B85t vl&2 19.7%R 2
o, ZAMEAE F AT Jddely o)y 3E2E AAE
B438h= Al glodth

2. 828 Y % NNHEAN

Table 2014 ZAMNEARES] Ay 4 2 AAAS
g AHRH Hg 27499 14.834%00, B HF



7)e 3041, BT 4385 1.9490]90t

Table 2004 ZAMdAES] Aeld &4 9 AAAS
AE AR Hd 2HAF 148349009, H A
F7)= 30419, FF EFAEE S 1.94%0q0t

Table 1. General characteristics of subjects

Characteristics Criteria No (%)

Age (yrs) 30-39 45 ( 73.8)
40-49 16 (1 26.2)

Marital status Married 56 ( 91.8)
Unmarried 5( 82

High school 19 ( 31.1)
Junior college 39 ( 63.9)

Education level

College 3(C 49

Family income 100 1( 1.6)
(10,000 won per month) 101 - 200 13 ( 21.3)
201 - 300 29 ( 47.5)

301 - 500 16 ( 26.2)

501 2( 33

Regularity of menstruation Regular 46 ( 75.4)
Irregular 15 ( 24.6)

History of bone fracture Yes 9( 98
No 52 ( 85.2)

Smoking Yes 1( 1.6
No 60 ( 98.4)

Alcohol drinking Yes 22 ( 36.1)
No 39 ( 63.9)

Taking supplements Yes 12 ( 19.7)
No 49 ( 80.3)

Taking oral contraceptive or Yes c( 0O

hormone replacement therapy  No 61 (100.00

82 - #1AA A A o] ¥ 25—Hydroxyvitamin DAE] I #12}

ZAWIRE ] Hd AR AFL 30~3978 A¢
157.85 cm, 53.43 kg, 40~49417¢ 79 158.88 cm,
57.71 kg% 40~494172 AFL 30~394F9 AFH
o} 25 E9heHp < 0.05). B BMIE 21.82%1 01,
30~39M179 7% 21.45, 40~494179 AL 22.88%
Uebsth H #el-g9gol 88 (W/H ratio) & 0.79%
on, 30~3941Y A% 0.78, 40~49417 A% 0.81
2, 40~494179] 3gl-<dgo] Euln7t 30~39A1T Tt
FsHA EUTHp < 0.05). ZARMEAES HE AR
&2 28.96%°19101, 30~39412 % 28.47%, 40~
49A1-9) 73 30.33% 2 et ZANV IS B
AR, AR zkzE 16,00 ke, 38.50 kgol Tk

3. Y2 MFAE

ZAMAES 1Y HF 72 994 2 vitamin D
o] A#=E Table 33 2t} 1Y HF AUAAEHRFS
1725.81 kcal® 2 <1 4JFdA%(The Korean Nutri
tion Society 2000)2] 86.3% F=0|%oH, 30~39A41F
(1765. 00 kcal) & 40~49A417-(1615.70 keal) 2] 3%
T Al 0]2sArH(88.3%, 80.8%). 1Y HF
AAHHE 63.00 go2 ARFHET} 40 (114.5%),
T ART EF A3 ARG 34t 14 7 7
FAFHTE 551.26 mgoE ARFRT} W3ton (78.8%)
T A" AH%(567.67 mg, 505.09 mg) & 25 WA
B} WH81.1%, 72.2%). 12 AFHFE HE 1031.84
mgl T PAFRCE Fhom(147.4%), 7 AT HHAF
& B dA%EY 39tH(152.0%, 134.6%).

1Y H vitamin DAHFL 3.12 ugl g HAH9

Table 2. Physiological characteristics and anthropometric data of subjects

Age group Total
30—-39yr (n = 45) 40— 49 yr (n = 16) (n=61)
Mean + SD Mean =+ SD Mean + SD
Age (yrs) 34.89 + 2.72 43.75 + 2.79 37.21 £ 4.80
Age at menarch (yrs) 14.84 + 1.45 14.80 = 1.26 14.83 + 1.39
Menstrual cycle (days)** 31.24 = 6.16 27.83 = 1.64 30.41 + 559
No. of children 1.92 + 0.55 2.00 = 0.65 1.94 + 0.58
Height (cm) 157.85 = 5.22 158.88 =+ 4.82 158.12 + 5.10
Weight kg)* 53.43 + 6.27 57.71 £ 799 54.55 + 6.95
BMmI” 21.45 + 2.32 22.88 = 3.14 21.82 = 2.61
W/H ratio™” 0.78 = 0.04 0.81 = 0.05 0.79 £ 0.05
Fat (%) 28.47 + 4.83 30.33 £ 6.35 28.96 + 5.28
Fat (k@) 15.34 + 3.77 17.85 + 6.34 16.00 = 4.66
LBM (k@) 38.01 = 4.03 39.86 + 3.83 38.50 + 4.03

"BMI = weight (k@) /height (m?)
2 W/H ratio = waist/hip ratio

Mean menstrual cycle, weight and W/H ratio are significantly different between thirties and forties age groups (+: p<0.05, **: p<0.01).



Table 3. Mean daily nutrient intake of subjects

3 3 A -83

Age group Total
Nutrient 30-39yr (n = 45 40-49yr (n = 16) (n=61)
Mean = SD Mean + SD Mean + SD
Energy (kcal) 1765.00 + 375.98 1615.70 * 453.82 1725.81 + 399.43
( 88.3)" ( 80.8) ( 86.3)
Protein (g) 6454 £ 13.98 58.67 + 17.84 63.00 £ 1516
(117.3) (106.7) (114.5)
Fat (@) 4490 + 13.82 3884 + 17.41 4331 = 1494
Carbohydrate (@) 277.43 = 62.33 257.65 + 7550 27224 £ 6596
Cadlcium (mg} 567.67 £ 192,18 505.09 + 270.64 551.26 = 214.87
(81.1) (722) (788
Phosphorus (mg) 1063.70 + 255.01 942,31 + 263.14 1031.84 * 260.57
(152.0) (134.6) (147.4)
Vitamin D (ug) 287+ 214 383+ 3.60 312+ 261
( 5759 (765 ( 62.5)

" Percent of Korean Recommended Dietary Alowance, 7th ed

Table 4. Distribution of subjects by vitamin D intake levet as per-
centage of Korean RDA"

Age group Total
I Ay ome

N (%) N (%) N (%)
% RDA <75 32 (71.1) 10 ( 62.5) 42 ( 68.9)
75 < %RDA <125 11 (24.4) 2 (12.5) 13 ( 21.3)
125 < % RDA 244 4 ( 25.0) 6( 98
Total 45 (99.9) 16 (100.0) 61 (100.0)

" Korean Recommended Dietary Allowance, 7th ed

62.5% FFoIqith. dFTEZ B ), 30~39417(2.87
ug) 3 40~4941F(3.83 ug) o HHFE FA zZhz}
n]estR 0 (57.5%, 76.5%), F QBT #& 2}
ol Ak ZAMNGAEY vitamin DA EE AFF
9] 75%9%, 75~125%, 125%°1% A&e A¢2 B
slo] ZAMAAF Q1 vitamin DA A S AujEd
Table 49} Zc}h. #AEFY] 75%v]9kE AF)8}0 vitamin
DAFHFZS A¥o] A& AIEES HlEL 68.9%3 01,
30~39412Y ¢ 71.1%, 40~494129] ¢ 62.5%%)
RoZ JERTh

4. FESH

A EY & ZAREAE Y EFEEHE EHEY)
A 2422 BEARE AN SR AEARL
8545, FAAAEE, dUAaER 9 SAEFAL T8
A9 R Table 58} 2} &% F7E 19 A8AHY] 73
S AFEFAZI0) H 7.86A70 2 TP B AREE

AR eH, e ® FEARE 716413 AAL AE
7], TVAIA 5¢] 7]e} AHZAXAZE 6.40417 7SS
AIZF 256412 SFAI7F 0.14417 &oldc) dFFE
2 E 9 &5 FTHE 19 F7 A8 30~3947 7
40~49M1F F AFT 7§ ol {UTE A
BAES 19 He eAFE 15480, & A5#3t
off F3t zlol= ST ZAAAIE] 1Y HT F4
AR 1326.75 kcal¥loH, 40~49A41e] FA At
(1377.30 kcal) & 30~39A4172 F2 hA=$(1308.80
keal) Bt} £-215H] =3 Hp < 0.05). RARIAES] 1
o HF oA 2038.81 kcalgoH, F dHT
el FeJ3t Alole it

AMNEAES] B SAEFAINE FF 256.15%, T
ot 121.48%, F F 377.628 0% veh} 2985 A7)
FFole 19 e 51.23%, oo+ 1Y FF 60.74%,
F AAHoRE E o 1Y HF 53.958 22 1A7ko}3H3d
o} HE SYGBZAIE 30~39417F 40~4941F F &
Hrzhel 728 Aol gl

5. 8% 25-(OH)D4E

FAMSAIES] 84 Ca, P 2 25— (OH)D 5EE Table
6ollA Auind B dF Ca ¥E+ 9.3 mg/dLE B4
H45(8.8~10.2 mg/dL) 012 d, 30~394F3 40~
49A1F F A FoI3t Aol Qiich B AP
o] & 3.5 mg/dLE B4 WHs-F(25~4.8 mg/dL)
o]glen, 30~394179 8% P2 $%(3.6 mg/dL)E 40~
49179 EF PY ¥%(3.3 mg/dL) BT} 498t ¥
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Table 5. Mean daily physical activity hours, energy expenditure, and hours of outdoor activity

Age group Total
30~ 39 yr (n = 45) 40-49yr (n = 16) (n=161)
Mean = SD Mean + SD Mean = §D

Daily physical activity hours

Sieeping hours 725+ 097 690 079 706 = 093
Office work hours 782+t 099 798 £ 156 786+ 1.15
House work hours 251 = 1.67 272+ 1.65 256+ 1.65
Exercise hours 0.15+ 0.3} 014+ 027 014+ 030
MA hours" 643 =  1.69 629+ 181 640+ 171
PAC? 153+ 0.4 154+ 018 154+ 015
REE>” 1308.80 = 94.96 1377.30 £ 121.73 1326.75 £ 106.03
DEE® 2007.00 % 222.50 2138.30 = 331.74 2038.81 + 258.29

Hours of outdoor activity

236.11 £ 12413
120.00 = 103.18
356.11 + 171,97

per weekdays (min)
per weekend (min)
per week (min)

312,50 + 198.96
125.63 £ 7248
438.13 = 24211

256.15 £ 149.48
121.48 £ 95.53
377.62 £ 194.08

" MA: Miscellaneous activity hours
?PAC: Physical activity coefficient

¥ REE (Resting energy expenditure) = (15.2 X body weight) + 499: 30 — 49 years old women
“ DEE (Daily energy expenditure) = REE X physical activity coefficient
Mean resting energy expenditure is significantly different between between thirties and forties age groups (+: p<0.05).

Table 6. Serum levels of 25-hydroxyvitamin D, calcium and phos-
phorus

Age group Total
32?1 =325\;r A((r)1 =4?o\;r (n=oD
Mean = SD  Mean = SD Mean = SD
25-hydroxyvitamin D 30.7 + 8.1 31790 31.0=*83
(ng/mL)
Calcium (mg/dL) 93+03 9.2+ 05 93104
Phosphorus (mg/dD)* 3.6 +0.3 33+03 35x04

Mean serum phosphorus is significantly different between bet-
ween thirties and forties age groups (*: p<0.05).

tHp < 0.05).

ZAMNARIE S EF 25- (OH)DFEL B¢ 31.0 ng/
mL (HAA] 15.7 ng/mL, 2] 50.8 ng/mL) o0, A
22 2 o 30~3941F 30.7 ng/mL, 40~494% 31.7
ng/mLOE F Agrtel feld Aol gdth Table 7
oA ZAMWAAAES] FA 25— (OH)D SHARZE A
B 30~3941E, 40~49A1F 25 20~40 ng/mLALe]e
°F 80%7F AFAHLE FREo| v e B3tk

6. LHH QINo M2 Y 25-(0H)DRE

AnkA %F% AA A 18R] &
2 et FAARE AlE Y A] AAERT ARt
NA=EA fﬁ, 8% 5 B3A (ZERFAY FEER
A E-g ofo] whZ ¥ 25- (OH)DFFx0)E Table 8
ol AHEE AelFEAdoiy, 7H°J4é%=i7=‘§§%~‘?— =5

oo 3
A& st

EEpa)
oX, |o

.9.

Table 7. Distribution of serum 25-hydroxyvitamin D level in subjects

Age group Total

N e

Serum 25-hydroxyvitamin D N (%) N (%) N (%)

(ng/mL)

<10 0C 0O 0C 0® OC 0O
10< <20 5011 1( 63) 6( 98
20< =30 17 ( 37.8) 6(37.5) 23(37.7)
30< =40 19 (422) 7 (43.8) 26 ( 42.6)
40< <80 30 67) 10 63) 4( 66
50 < 1022 1 63 2( 33
Total 45 (100.00 16 (100.2) 61 (100.0)

F, REA (ZgEFA SEHERIA) o] H8oifol ut
2} 84 25- (O DFEL 28t zlo)7t gl Aoz

Este.
7. ¥3H BY, NAHIEA, BEYH, 8% Ca X PY 5k
N F2 FYLHAUE Y 25-(OH)DFENS ¥
=4 |

A7 AHE ZAMNIAEY] el B4, AAAS
A, 24X ABAIDER AR B5FRE A4S, &
AT, FAUARE, dvRILEZ U SA8FAE T
8338, 8% Ca, PY %, 52 ¥+ ¥
o HA%F 59 dA=F 8F 25-(OH)DF
& HES] S8 €% 25- (OHDFE

vitamin D
27k |
AL



Table 8. Serum levels of 25-hydroxyvitamin D according to regu-
larity of menstruation, history of bone fracture and taking su-
pplements

9 3 A8

Table 10. Correlation coefficients between serum 25-hydroxyvi-
tamin D and the results of serum levels of calcium and phos-
phorus and nutrient intake

Mean *+ SD Variables Serum 25-hydroxyvitamin D
Menstruation Serum calcium 0.034
Regular (N = 46) 3158+ 8.74 Serum phosphorus -0.021
Iregular (N = 15) 2917 £ 671 Energy intake 0.022
History of bone fracture Protein intake 0.040
Yes (N = 9) 3136+ 7.95 Fot Intake 0.006
= +
o (N =52 28.82 = 1041 Carbohydrate intake -0.001
Alcohol drinking o
Calcium intake 0.039
Yes (N = 22) 3059 + 7.75 " ok 0,167
No (N = 39) 3169 = 9.35 Phosphorus intake 16
Vitamin D intake 0.049
Supplements
Yes (N =12) 34.88 + 8.05
No (N = 49) 3008 + 8.1 A7kl AEAE A9lE Ao Table 9, 109 2k,
WA Table 9ol ZAIAAES] Hld B4, A7)
Table 9. Correlation coefficients between serum 25-hydroxyvita- 1 ] 1 }E“ }——V] ga‘
min D and the results of physiclogical characteristics, anthro- &3] X 549} 4% 25— (OH)DE7Y] #AE &

pometric data, daily physical activity hours, energy expenditure,
and hours of outdoor activity

Variables Serum 25-hydroxyvitamin D
Age 0.050
Age at menarch -0.075
Menstrual cycle —-0.080
No. of children -0.013
Height —0.004
Weight 0.174
BMI" 0.193
W/H ratio” 0.144
Fat (%) 0.180
Fat (k@) 0.216
LBM (kg) 0.050
Sleeping hours —0.068
Office work hours -0.099
House work hours 0.181
Exercise hours 0515
MA hours™ ~-0.198
PAC* 0.249
REE” 0.176
DEE® 0.297"
Hours of outdoor activity

per weekdays (min) 0.287"
per weekend (min) 0.071
per week (min) 0.178

TBMI = weight (kg) /height’ (m’)

? W/H ratio = waist/hip ratio

¥ MA: Miscellaneous activity hours

* PAC: Physical activity coefficient
*REE (Resting energy expenditure) =
499: 30 — 49 years old women

* DEE (Daily energy expenditure) = REE x physicat activity coe-
fficient

*: P<0.05, *uwx:

(156.2 x body weight) +

p<0.001

HAnw /\}_LHAI-XI__ 4 Az AYH B4 D AAZH)=
g% 25-(OH)DFEH Folg ASTAE Holx st
o, E5HHE ‘/}E}Uﬂ‘“ °]7<}*§“? 3A1ZHp < 0.001).
X 281EE(p < 0.05), FF 2A&FA7Hp < 0.05)
o] &5E ¥ 25— (OH)D 7ol oA & AL
Z vhEbstet
Table 1014 ZAMAIAES] B3 Ca, PO &, F2
g2 9 vitamin D8 HAFHF 5] AT Y 25—
(OH)DEE3te] #AE A9Rd, 8% 25-(OH) D&
< 8% Ca, PY 55, T2 44 9 vitamin D] HHHF
7 Fojst AHBAE Rl dourh

8. g% 25-(OH)DAZl 982 oA QAN

Table 11 XA IAIEC] 83 25— (OH)DFE 9
T U] ARARES B Y3 ey B4, A
AZEH], d5AE, 3 Ca, PY 55, T8 9%A I vi-
tamin D8] HHF 59 7 AES EHHSE sl o
Z3 AN daoltt. "3 25— (OH)DF=ol st
FEe v Fo AAMAE AL EFZ AR
2, 1311 AYFrloIRed, 25ARE QdHZ AR

2 ¥H 25— (OH)DFES F7M71e ARG ey, A
&7 e 8% 25— (OH)DFFS ZaAIE AAkiEd,
SEAZEE ARAS 0.366622 ¥ 25— (OH) DT
Aol 74 7% AAAAR ERRTh

(o

[‘
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Table 11. Summary of the stepwise regression procedure with regression weights for serum 25-hydroxyvitamin D levels as dependent

varable"”

Selected variable Partial R? B SEof B F p-value
Exercise hours 0.3666 14.7845 2.8783 26.38 0.0001
Phosphorus 0.0833 0.0114 0.0039 8.44 0.0064

Body fat (k@) 0.0572 0.4321 0.1969 481 0.0352
Menstrual cycle 0.0588 ~0.3441 0.1604 4,60 0.0392
"Model R’ for serum 25-hydroxyvitamin D levels was 0.5659.

7} AT (168.12 cm, 54.55 kg) 2 F2utet 30~494 4 & Aol =152 FH 25-(OH)D FEF¢] 714

QoA 9] 7)%x]| (The Korean Nutrition Society 2000)
Q1 158 cm, 55 kg8t SAFSIg o, HF BMI= 21.822
AR vt w ] &3k Ao E e
471 2 A7 53l A A 2FgEQ AW
A9 84 25- (OH)DFF< ¥A ¥Ry H+ 31.0
ng/mLoH, 30~3947 % 40~4941F F AR Tk
F2g Apol= QAinh ZAMYALE F ¥4 25- (OH)D
9] BZE Yx)x= AY (hypovitaminosis D) 0.8 FEHE=
10 ng/mLe]&H(Holick 1990) 2] £XXE vehdls Al
< gle Ao vepted, 2 A7 AR vlst
21~394) 3L 935S diiFo =g Moon 5(1996a) 7
21~494 Q5L o 2§ Moon & Kim (1998) <)
AT E 10 ng/mLolste] FHXE Jehl= AR ¢
v 202 veht & A7 ZAHe) vled S Bk
¥y 25- (OH)DF+L AgAxZ2Y IHYU= ARE
QAR Y A% oM HJEe etk B3t
(Dattani & 1984; Delvin 5 1988). o]ol] & ZAlthdA}
9 8% 25-(OH)DFES ZARZI7F AAE 54 &
TARED Hwd 2y 2 2AAARE 8% 25—
(OH)D HHA= 2 A2 ZAMR]Z7) v]58 8~10¥0]
A" Moon 5(1996a) 9] 21~394] 3L =2 84
25— (0OH)D H#A(26.1 ng/mL) ¥ 9€<) A€ Song
5(1994)9) 62~87AM &, ¥ =159 ¥4 25-(OH)D
B2](28.5 ng/mL) 8} B3k Eo|lon, 9~11€)
A" Moon & Kim (1998) 9] 21~494] SIAE2] €3
25— (OH)D H##](23.3 ng/mL) Bth= &2 50|tk
AZEE &, Y Q59 8% 25-(OH)DFES v|u@
Song F(1994)& A7l g8k 9€9 &, W =&Y
83 25— (OH)D H+*(28.5 ng/mL) = 389 8% 25—
(OH)D HHX](17.3 ng/ml) Bt} & 50|, 98
o} @4 25— (OH)DFF=L ZAMZ|17F vl 2 A4
$Ar] AR W 21~494] S tF o =38 Moon &
Kim (1998), 21~394] &2 A=< diid e =38 Moon
(1996a) 9] ARX| 9} vl58 £EQd Aoz veht 99

FHAS & WAk o) FAMY)7F 98-S AT
Hrkd £ AFE vES U Jd7EANE FEE E
B ZAARES E33E 20, 30th, 40, 60t) o4 of
AL #BFE 8% 25— (OH)DFFL 23.3~30.99 ng/
mLEYFE D52 & 5 AR ok A Az}
33 feluete] A A3 9% 25-(OH)DSF
= & o 33| getstr] YaiMe 7 AEE g3 25—
(OH)DFFol B8 %3 A75o] odhty Azt

ZAR7) e 20} 6ol oh3sl] 587FA] 20~754] o
459 ¥4 25- (OH)DFES ZAF Moon %-(1996b)
o] ATolM AP 7 B 2AMRAARE R vls=d 20~
39417 40~49A4172) €% 25— (OH)D Hax& 44
26.31 ng/mL, 25.63 ng/mLZ ¥ A7AX) ¢} v)53 5
Folglon, d3 25-(OH)DY BFFX: dzFds &
o 20~3941 73 40~49A1F Zroll F3k Aot QiAo
u}, 50~5941(21.93 ng/mL) 9 A9 S5k 2Askd
I 6040142 (15.68 ng/mL) A= S |A3) #3t
A BAad Ao Yehgt ¥ dFolME 30~39417 3
40~494172 83 25- (OH)D FFAE F98 zojrt

tAoR e} AFPER B o 5041 o)™ 8%
25— (OH)D2] ¥igh= Hl5edt A3S Holu S & &
A7t

0202 ¥4 25— (OH)DFE e #38 ARE 5
FZAMIEAES] vitamin DAZFSEHIE A¥EE 1Y HA
vitamin DA ZE 3.12 ugl & AR 62.5% 70|
Rom, A 75%1E A4F3H] vitamin DAIFF
Z2] f1go] Sl AFRFES v 8 68.9%2 Roz g
U ZARIAREY 79 vitamin D AFH¥EY 9] Q)
© AFES HlEo] ul$ £35S ¢ 5 QAT sEvE
41449 vitamin DAFH /Gl 3l 24417 F)H L
2 AR 477t 53] vt o894 Son & Chun
(2004)°] B11g 654 o AA=1ES] vitamin DAAF
F(1.21 u) & "i$- Wol A2 12.1%5F0IUt) 4
O] dFWIEH O T vitamin DAF S FARRE 2| AFE




< AFEAE 21~394 #E 4SS U223 Moon
5(1996a) 9] AFolrE= 19 HE vitamin DAFHFE
4.06 ugl ® AFH 81.3% FFOIYLH, 21~494) o
AEE e 23k Moon & Kim (1998) 2] oA = 1
¢l B4t vitamin DAIF RS 3.89 ugo & AR 77.8%
FEolgit). olelgt AT ANER B u feluet AEES
vitamin DAFAHE AFE FE& FE2US 2 5 9
Ack. a8d] 2571 felve} AFEES] vitamin DAH
AYE 2ARSE A7e Bx @do, AFsEAo) AE
ZAPEHF vitamin DHOJEMo| AT AFEZtel| jol7}
ol vitamin DHHAE vlwsh=d| ojz]go] ot ut
2 L2uet AIE S vitamin DA A HE H83) shet
&7] e Fu AFFY vitamin DejolE#lo] X 75
o] Alg3] o]Fojzo} & Ao g AzteEict

¥4 25— (OH) D/ e} #HE AAE F AR
A5 BFAHE AHEE ZAAREY] 1Y H3F &
SAF(1.54) = $91 4SFAE=H(The Korean Nutri-
tion Society 2000)2] &% oUA]Aa=e] AR o}
F 7/ €5 (1403 7P 51718 3 75 &
ol agEUeH, sl YA Yehd 30~49
A ool B B5A5(1.50) 9} vlxst FFITh &
T FRE 1Y AR AR A7t BE53s1e] vl
7t ofH e & ZAMARES 1Y e 235A17H0.14
AlZH& Sung 5(2001)8 F&EAA ozpRIEY 1Y
A FFAITHL.24A7) B} w& =50|gjon, FAMY
A 1Y H AHALHIZE Lee (1996) 2] 442l
el 1Y Hi AR Aan|F 2229 kcalith H& 5

o|gitt.

FHHE Uehle 93 F ARA &35 7 A
ARoF AL AR FAIREY SBEATE
< 1Y H 53.95%0.2 vERTh =A] A Aoy
Y $Y8FAIRE AR A7 $-531e] vlart o
U 2 ZAMSRES] SAEFAINE AN & F
o} Yoon & Lee (2004) & ozhiF (A5 2] 1Y ¥
T SBFAITH69.28) F v]E FFEOIoY, ATA
717} vi5gt 8~10€4l A" Moon $(1996a) & &7+l
A 21~394 A& o859 19 B SAFFARMT44
), 9~11€ AAl" Moon & Kim (1998) 2} 21~494
o591 B SEFAIZHT5.4%) 1281 4~6¥
o] AAE Sung 5(2001) 9] FEXY a5 1Y
B L EEAI7H137.68F) Hih= W 50|}, o]
23 AR E o YJAAZANEU B ZAREY
LAHFANE FU AR RES $AS5AIE T 7L

o 3 A-87

2 32 g ddES ¢ T Utk
3HH vitamin DEYCE AN w52 PUS A=
&ol] 2084 37 R FEe HL o rx FEIh
= AR 7} Yok (Adams 5 1982). £ RARIAIRIE S
g3 25— (O DFFS U AHE vitamin DAFHFE ¥
S &FAIH 4@"]74 B 2AMdAEe] 19 Ee
vitamin DAFZE vl¢- Yol AR 62.5%FFCINS
o, Z9M =& F-EE Az %ﬂ%}%"]ﬂ% 19 ¥
7 53.95%0]|c) o]2gt ARZ E uf vitamin DA
T W3 SASFARE U ZAMERES P B
FEolou E ATZARZIRI dxFo] B2 8~9¥0
19 B 2080149 S8&FAI0] ARS8
3 25— (O D& 2784 #AZE URE Aoz A
Z}¥lt}, Vitamin DEY2.E 29| vitamin DA 29
FFALE AR % 25— (OH) D2 #elgt Moon
5(19962) 8] A% Ao| vitamin DAAFHFS A
o mgdiR o}, SEFAITHE 758 AR 4
25— (ON)DFEL & A72A%s vlsd 3¢S Bk
g3 25— (OH)DFF/3Hel #dd vk Izl 5
BEABLAEE MHEA ZAWAIES] BEA(TE
BEA SEREPIAD 58818L 19.7%2 Ft Aol
35.741Q1 Kim 5(2000) 8] A7 tdAES] REA| 58]
S (ZEEEA 11.9%, SIVEMA] 13.8%) 3 B3
o ZAMARES] IHE QIR F A ddAE 18R
o] FAE g Ao UEhd FAGRE ALs el Q)
A2 AETAA, AJNELRE, SR, BEAEE
BEAY FEHERIA) Egoj R e} 4 25~ (0H)
DFEE 723 Alel7} §le Ao vEeRdth Omdahl 5
(1982) 9] @M= vitamin DEEAE 243 4, Y
159 A 84 25-(0H)DFE0] F2A3H 52 7
o2 Bysty FIMERIA Egojid mE ¥ 25—
(OH)DFERHAIE A E & d7d3e) Al0lE B3
o}k 21~394) 32 94 =S Y23 Moon 5(19962)
9] Aol E ditd AR &5, 4, HYet BEgojy

o w2 dF 25— (OH)DFFA)S AHE A7 {93t

f

HE

zpolE o2 B
& A}EHW}—J 83 25— (OH)DFFH BHUAE
7 JBUAE 29 A9E nzs 2 83 25— (OH)

D #&& Aed 54, AAASER], 8% Ca, PY BE, F
goka 9 vitamin DS HHAF 59 AAEH FIT
AE HERA] ¥skov, S5 veide da
LEARE, AUALHF W FF SYEFARI B
S5 FosHl S7RINES ¢ vk wEkA B A7

o e o,>j to
o{x =
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iz 8 25~ (OH)DFES o] #b¥AAE F A9
A 227 FAYGY AR AAERJ] EFARE D &
JEFAIZEE Fogt o] ARRAE Hold 5S¢
T Stk

Vitamin D3 FAae sebsl] skA|qt ¥4 25—
(OH)DFE 45 FHMASH AHTAE A9 E
ATE T 20~754 IHEE e EE Moon 5(1996b)
9] AFolA 3 25- (OH)DFFS 84 Ca, P9 5%
T3t 4B RAE JERIA dgkor, S tifeR
3 Yoon & Lee (2004)¢] 7oA €% 25-(OH)D
FFE G g o] AAFH fd dEaAE U
ERfR] ot 2 A7 A9 nidt AR Bl

A2 w23 7P ARH R FREYE AR L9
FATE 73S 21~394] L A ES W2 EF Moon
5(1996a) o = A+ 4 654 ol & W =& didt
023 Dattani $(1984) 3 35~644 FAA& iAo zst
Scragg 5(1992) 8] 9] AFoME 8% 25- (OH)DF
T F e 4o JuEAE veidle RAeE Busisith
£3] 21~39A4 &S dF 2% Moon F(1996a) )
FUY dFelde g3 25-(OH)DFES 27399, 4
2 2EF, B 738 59 A3 e ¥ A1, BMI
59 AAAZR], 128ln A Ca, P 59 Fos 4
HEAE JERA gkgtov, ZZoiAlE, oflux|AaH[Z,
23 8AIRE 1041 W He<l 122138 23 24409
L EFAIRE 52 EAAHE Yeie AT o
el AHBAE Jehls RAo2 Brusle] & d7Anst
B3t AR B o) AMAZX 2l F AF ¢ 4o]
vitamin DAAFHZ} #F-2l& 4] AAB/AE By B AT
Avte}l 2polE Btk Il vitamin DAH S &3
25— (OH)DFE31e] AaaAle] B¢ UM A5 g=
vitamin DAFHF o A9 ZAPPE 2 vitamin DUl
OJE o) A7} APl Zpol7} QlS-& nEdfjof & Ao
2 37He.

ZAAAEE Y] EF 25— (OH) DR 98 nlx 2
AAAkES A5 f3 thEd AR A9 A &
FAIZHe AAAS 0.3666202 A 25— (OH) D3
o 713 2483 AU Vebth olg Axz E o
E AFgAER dA3d Ao A ¥F 25~
(OH)DFEdoll 5AIRI] 7H 44808 Fash
L39S & F AR 35~644 BAHE oz
Scragg 5(1992) 8] AATolA &5 AR ¥3 25—
(OH) D& 1854 AFe] 8% 25— (OH)DFER
o} 4AH] AX HBAAOE 4.8 nmol/l. S A0 B

e, 53 Al 83 25— (OH)DFEol &
OlfFZ o TF2oF Q% ALY &Ft ¥t olet A
U5 ZF 50 A3 @HATTIE 8 2EE
2 "9l previtamin D3] vitamin D30 298] AdE7}
7Fs/3& AANEE olidt A7 ARz E o 2N =
27 @9 H9eF B ot AulsE ¥3 25—
OH)DFEFdl 98 1A = e S ¢+ A
ou2 A 25- (OH)DFEFTE A3l &5/ 571
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H
g X EE

£ A7 Al AFshke #9747 304, 400 A0
AJAES o g g3 25— (OH)DFF ¥ vitamin D
A%, @3 T TRJQAVIEHE dlefsta, ofgeE ¥
% 25— (OH)D=3 #AAxEH #AS AHRuxt
sk

1) B A8 37429, A ol= 14.834, A
F71+ 30.41Y, E4k85E 1.943]90ch

2) BF AR AFLS 30~397Y A$ 157.85 cm,
53.43 kg, 40~49A41F 158.88 cm, 57.71 kg& 72 A%
B 30~494 A9 e] 71X KA 3
¥ BMI, #g-dgo] 8] (W/H ratio) & AA&L
zkz} 21.82, 0.79, 28.96% itk

3) 149 B¢ vitamin DAAFHZFE 3.12 ugl 2 Y32
62.5% FFoIN o, 30~3941T(2.87 ug) & 40~4941F
(3.83 ug) 9 AFAET AAFl 4 v 2sATH57.5%,
76.5%).

4) 1Y B 5 FTHE YA AZEFAL 7.86
AR, HEAIRE 7.16 2128, 71EF AR AR 6.404138, 7F
ARFEAIZE 256417 S5AIE 0.14A1Z0lGl 00, 1Y e
B, AU duxanlEke 242} 1.54, 1326.75
kcal, 2038.81 kcallth. &3] &A1Y Hd 7%
o= 51.23%, Foo|= 60.74%, F AA|FP o7 53958
o2 1Akl

5) 8% 25—-(OH)DFEL 3¢ 31.0 ng/mL(15.7~
50.8 ng/mL)ied, AFFEE & w 30~3941F 30.7
ng/mL, 40~49A4 31.7 ng/mL2 2 F AZFT| F9
& 2ol glsith ¥4 25— (OH)D A+ 30~39A41F
40~49A1 7 B5F 20~40 ng/mLAYo)ol oF 80% 7t X3}
AFon, ¥4 25—-(OH)DEY = WA= Ad(hypovita-
minosis D) 22 7155+ 10 ng/mLelste] &Ax& o}
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