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o4 AA TEA) UF ek D Agel
FeFe WAL 1999

A0l g-g s R

I. M B e Aol B2 S AFAY AL F Ao
(Ultraviolet B (UVB))ell #FE x=&A|A HEW]
1. 7o ey Ds(cholecalciferol) & 34171 Aeleh(Holick, 2007).
olgA AFH HlEW! DE ko oFg F 25(0H)D
HER De Zguialel #Hodshe vegRlez &3 (25-hydroxyvitamin D)2 H3=a thA] Aoz
AA 437 FAE alM Fesittn gA gt olFsle]  &A¥el  1,25-Dihydroxyvitamin D
(Holick, 2007). Z2{vt Hell= Hlehl D7} 23 (1.25(0H):D) & d&dh(Holick, 2007). @3 M|
g A9 AR 9y "Wy, £25 JdAE B D F=e e Wbl Addez 11
ol aEla A% o Sol WASE oz AW 25(0H) D7} AH&9 31 ek Holick, 2009).
A Blel D] F8/dol v% AxH dtH(Autier, HIER] D= UVBe 93 3% gtz Ay 3
Boniol, Pizot, & Mullie, 2014: Holick et al., %S AL = dh(Holick, 2007). AR Fo 2=
2011). Sevheke] HE D 52 3do] 47.3% HqHE & 4 e HER Do ol g A7) il
a3 o34do] 64.5%= & v vla] o oul7}E 2oz MHstuxl i vEll DE ezl $
=01 (Choi, 2013), 2016 ZAZEIALNARE7IL U F2 Ee ESAE B3 AFstedor o
M= FH 5T HEW D Ago g 85 w2 3t (Holick et al., 2011). &y uvl=oly f34 &
7b ARt 77.9% S7HEAT W vk Stk (Health 2] Silel= WEell DS Azl 2Fe] FR7E Al
Insurance Review and Assessment Service, Holz, Aole} x91S o R o A ESo] RES
2016). A8t lew (Park & Kim, 2013), BEN! D X®
Aellx ot vl DE H3shs WHe A A IAF AFT AE AFHem A3 4]
T 7R A Wale WA 22 2B 23] 9 e 4= 9t (Holick et al., 2011). ool w3
+ HIEM Dglergostero) & AHAske Zlolx, F ¥ UVB =% 5% el D 342 H2Fg959 9
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o oA ALRA ZEzte] P HlE
o] fla1, H|go] EX ¥7] wiie] HEl D HHAE
At ZE&FQ WHez dARAET Uth(Holick et
al., 2011; Ministry Health and Welfare, 2015).
A w25 B3 EF HEW] DE A AHE &
A7) eie Ader ddlwZo] F sk (Holick
et al.,, 2011), I ==FE AFA Y9 9%, IF
Aol mak g2t 4 glof e D e $ig A%
AL EZAIREE F71e) Q1T wet thEA A3
ATHDaly et al., 2012: Touvier et al., 2015).
HER D 52 wslapgd o= Qg 3]FoA|9] H|
Bl D o] AskEE QoA adsta, dAddl
Hlg] of]ghso] AFoR AL Ao & H &S
HRItHChoi, 2012: Lee et al., 2014: Shinkov
et al., 2015: Touvier et al., 2015: Ward,
Berry, Power, & Hypponen, 2011). 13y &
FHe AAZolA HER D FF0] Bo] TAsl= Ao
2 BuEn =dl(Choi et al, 2011) =Wl
20~401 &2 Ao B dF HgWl D 7F 50U
oy d#F B} w2 oz WuH vl JrH(Choi
et al., 2011). o]&jgt &L Zolxlel 3 e D
B2 A wglel eyl dEa Ay 5ol
Zolxr] wjEeg2 FHstn YH(Thuesen et al.,
2012; Ward et al., 2011).
ezl gk £514 Aeol= 5 M D #
9E PIX=v(Brock et al., 2013; Guo,
Gies, King, & Lucas, 2014), 44 $eivzls =
et ofrfo} o] RS dFES EAA ¥o
W, 355 AA a2 Ao| ofgHtt A4 &

5
olH Qo
- =

3
Zd]

rl

lo

= AT
gAY 157 e e d% To= FET Y
B9l D #Ao] AdlEle Aoz Hud bk vt
(Brock et al., 2013; Guo et al., 2014).
olglll= &3 HE De AFAAZR 5= Al
. o5 afa AR 9gs v
STEY AT 2255 AAEES A
Aa, AU &% A7ke] dojx A3 wlell D7 F
A 7FsAo]l =W (Choi, 2012; Daly et al.,
2012: Robien et al., 2013). T3 H|wte Z9- &
Z HEM D7} A or ArHox]7] vl &
gRlel gl B2 AdFH o] a7®rh(Holick et al.,

2011). ¥4 5= HlE DO tiatel] 744 o
Aoz d#fx e (Kim & Lee, 2015;
Lee, 2012: Touvier et al., 2015; Shinkov et
al., 2015), AA&FFo] B2+E HgR DY 5
57t EorlE Aeg HuEy rh(lee et al.,
2014; Touvier et al., 2015). <2Ak] A$- 3F
T BE AR AFCA BEUl7]) bl Ade TR
o} 2RFert e gkl mIAH (Jung, Kim,
Suk, & Hwang, 2014; Yun, Ham, Cho, &
Lim, 2012), 8% Hlell D &3k o]o] g =
Aoz d#A th(Jeong et al., 2014: Ward et
al., 2011).

S AYES viEo R dio] giREES AuddA
A&k 20~40U19] A AFFA Z2Ak= HERL D
Agel Fdet Jded Hrism ok ol A
S 9 oA wEe] e

A9 9L VAL 9F SAES stk Zol

SO Z 1
¥ T

T Af ATE TR 4n vk AE 22
AS AF e sAY 22Ae A% d% HE
9 Dol 9FE F= UF F ALES afeA] &
2 AWt UFES AR o ARREE 22k
dZ v Doll Fgs nxE 89S 38 st
a17] ofHrt.

el 2 AFe IUAGGYRA ARE 245
o d3F v Do &S F= Aoz gEzl A+
AR B, 179, ddeE 3 2

= T
3 ARA 2Rl 8% wER D 29 )X

9
Y291g sferetad drk ol o ARE 2zl
HER D 29E e Bels] A8 72As

289 ZloJth.

(e}

= 1=

AR, o4 AVEA ZEAe] 8% wewl D 29T
3 welie dpAlEad 54, A%W9, 8
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A, o A ZEARe] ATAREEE 54, A

A, Bl 9 22ARE 5 95 vEwl D 29

B A7E T oy AR 2RAe) 4% e
D 299 9FE F& A929E sekskag A57]
FNALYLEAH010~2012)9) olAARE BA
3

P ATE Awuelre] Suaggast 35
A @F HER D FAEIL EREe] S A57]
AABGREAH2010~-2012)ARE  BEIAKT.

=)
Al
o

JdRARe IRl A7EE, ARE, AFE
02 Aol e 2AR, Al57] FRAZFg %
AH2010~20129)9] ke FEZAE 2009
FRUEEQNT 9 olFHEAA ZAL AR 9| ol EG
%= B2 AEEE 13 2389
e Al ARdE A pH|E VIR of
THEAY L O HT 7HE, HAES 55 VeeR
27 Zslsle] 2APIEE A8 Al57] A7
FxAlel Hold tldals F 25,534 (44 11,616
o, o4 13,9184)°lAt}.
2 AT gdARE AA7IEE 20~49419] A
Foll wet ‘#Aelah, dEvF 2 #EbE

PNOwE
o2
oS

rL

2 EEAY 2
AR EE ARSI R BRE ALY 2eAE, d

F Wl D ZASE ABEE 2l BE gHd 2
2 sich ARt 2RARL me

FEE W 2R AT v o 84] At])
ol 75 HIERL D dirlel S T AEAEA,
SR, #7387 e G, S A A4 A
714 AolHgAlst AP det aeja o dzEs
AE A71Hew Bgaa e d5= sl HS
3697g°] FAWGeRE AAENL, dAAEE AR

3. 97 wig

2 Ao Ao AReg AFES ATl H]
Y] D thale} #do] o Iuldddz:AL AlE
dx &8 Jhsd AFAEIEE B4, AR
T2A 2 dF v DE Y (Choi, 2012:
Holick et al., 2011: Lee, 2012: Lee et al., 2014:
Robien et al., 2013: Shinkov et al., 2015:

Touvier et al., 2015: Ward et al., 2011).

A7s= 4, o7, AALsSEE 18 Ad
F A5 s F9L dAe] FA AR wEt &
Axle} vlFARZ PRI, 5= S 1970 5
738 tigk 3N =5 AFE VIR 9 19
ujgt, g 1~43], 9 43] 239 A Foz RS}
Atk AAGFL HZ 1FYE Ul 107 oo A4E%
AAGE, To& AAGT 12l 27| g A
ALt A AF Bugt AE $5e &89}
o] TPAQ (International Physical Activity

Questionnaire) A4 ihHozZ MET (Metabolic
Equivalent Task)E AH=E3I6th MET= 7+ AlAE
FH METY] F§ea Mg (600MET #Th)’, A
5 (600~2999MET)” 18]a A5 E5 (3000
MET o) o2 FE3THIPAQ, 2005). AEZA
Fkg/m)e FHE Aol AAA(Seca 225,
Seca, Germany)®t HFA(GL-6000-20,G-tech,
Korea) 2 43¢ 275 Az, AAEA7]T9
ofAlol-Ef s 7| T g rEkE] o] vl whel A



o o’d AR ZEAke dF WER] D Ao 43 e fFecl e

AH((25kg/m?), 1¥HA H]9H(25~29 9kg/m?), 2%HA
H]wH(>30kg/m?) 9] 3TCE FE8ITHKorean Society
for the Study of Obesity, 2012).

3) AL L=EATE

PULZAIZLE 7 5 FE =F AReE, BF
Iz F AFetad ExE A8 ¥ (e
W)o] 2AH wEHe AR Bt o= FEAdY7 e
B AR 247 mRF, 2~5AIZF ZEla BAIZE &
2 e BgE E3lsinh. o] £ 2 53
< JdwZo] & A7 mAE JFS Lol ¢
ok Fgolu, ol& B3l AYe] AHEFE FHE F
ATHOhn et al., 2014).

4) Z2AIZ

SEAEE AR A9 Hi FEACR
£ dAFdM e SEvet B 22AIRRI 4047 7]
TO 2 (Statistic Korea, 2016), ‘40A1zF u|vF, 40
AIRE Z28]a 40417 239 A Fog FESIIT

g3 v De 25(0H)D &3¥Z2zE &431
o AAFRHE 8AIRE B F AEE de w4
H 29 AAME (NeoDin Medical Institute, Seoul,
Korea)2 EU F=dz] | EA7|7|2 2447 Yol
B, PAr9Eg A2k Radioimmunoassay Kit)
S AMgSle] Zwh2E (1470 WIZARD gamma
-Counter, PerkinElmer, Finland) 2 £4}% o]t}
dZ HEl D 2ol g 7ES A7 AFE
A1 Zpel7b h=dl(Holick, 2007 Holick et al.,
2011; World Health Organization, 2003), =
o] dF A% HgRl Dol gk wEkek 7]Ee] AAH
A gkof, B ATl AAEAZ]FE] HEW]
A 71F Wt 10ng/ml PIv-e HER DR
FolTH World Health Organization, 2003).
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A iR g AgE Anz sl Sehte

=0l Ao g gAlo] Brpsslt}, o]d) dle) Hatgi
AL Hx g 9 BHEEADFE Al 7EEA,
5 AFHEAY ZE7L wigEo] YA E =T
4= Atk ol AR ER-o %J}L-‘i: éﬁ]x}e B

Aatdnt. tidAke] ?l:r“}ﬂ@f
wEF Y ZEA w2 g

~test$} Chi-square testE HAIS
Eol 5 HgR D Agd A= 03?_%}-8— Logistic

regressionC.® HA 3T

:
iﬁ,
o
il
E
i

=

.o A

i

d

1. A7 ChedAte| Lubxel

_I|H1

T WA= F 3694
s -’F SAtH(Table 1). AFAIEHA E4olM= A
He A 31.654=E, 207t 46.6%, 30th7}
35.0% Z12]aL 40t7} 18.0%= 20tle] vl 713
=90t idRe] 86.2%7F TAl AFsta da, w
STTE AL 44.7%, 158t E4ol 31.7%, A
LA 23.6%93, ASFES oF 28.2%, wof
27.6%, 7% 24.2%, ¢ 20.0% o2 e
AEFFAAE nl&o] 53.2%= Bkt
A7 = vFAA) 93.4%R 1, 5= € 13
ugto] 45.4%, & 1~43)7} 42.1%, 4 43 =37}
12.5%= Jepydtt, AALFMET)E 3T 677.17
METZ H]&Eo] 82.4%% 7P B2 vHE&S 3K
3193, ALsTy IS ETS 44 9.0%,
8.6%% Uelgth AAFAF(BMDe Ha 21.94
kg/m’& AAH((25kg/m?)°] 85.3%% 7P B H]
&S ARSI, FAF(25-29.9kg/m>) ] 11.2%,
H]2H(>30kg/m?) | 3.5%% Uelyt}.
52 = Q-2 A|7ke 9A)7F njute] 62.1%= 7}

o7 809,1919oz Uyt

i‘i

rlo
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Table 1. Characteristics of Participants (n=369, N=809,191)
Characteristics Categories n (%) N (weighted %) MF (SE®)
Age 20-29 138 (37.4) 46.6 31.65 (.50)
30-39 157 (42.5) 35.0
(years)
40-49 74 (20.1) 18.0
Region Urban 330 (89.4) 86.2
Rural 39 (10.6) 13.8
) High school graduate 112 (30.4) 31.7
_S(;’:rfographic Education Diploma 85 (23.0) 23.6
Bachelor 172 (46.6) 447
High 65 (17.6) 20.0
Income Middle high 83 (22.5) 24.2
Middle low 108 (29.3) 27.6
Low 113 (30.6) 28.2
Marital status Married 207 (56.1) 46.8
Single 162 (43.9) b3.2
Current smoking No 349 (94.6) 934
Yes 20 ( 5.4) 6.6
o 1 174 (47.2) 45.4
Current drinking 4_4 160 (40.7) 42.1
(times/month)
>4 45 (12.2) 12.5
Egﬁg\t‘iors ohysical activity | M0tve 309 (83.7) 82.4 677.17 (125.29)
(VET) Minimally active 26 (7.0 9.0
HEPA* active 26 ( 7.0) 8.6
BMI (25 317 (85.9) 85.3 21.94 (.22)
(ka/m?) 25-30 41 (11.1) 11.2
»30 11 ( 3.0 3.5
. (2 224 (60.7) 62.1
(Sh“c:‘ure:/%‘;syt;re time 2-5 97 (26.3) 25.9
> 5 48 (13.0) 12.0
) (40 131 (35.5) 36.0 37.76 (1.01)
Working hours 40 91 (24.7) 20.8
(hours/week)
> 40 147 (39.8) 43.2
25(0H)D” (10 46 (12.5) 11.0 14.43 (.31)
(ng/mL) >10 323 (87.5) 89.0

" Unweight sample size,

" Weight sample size, *

Mean, ¥ Standard Error, ' Body mass Index,

T Metabolic Equivalent Task, ¥ Health Enhancing Physical Activity, ~25-Hydroxyvitamin D

A weka, 2~547k] 25.9%, 5AZF 237} 12.0%

o v &S HA

FF 2RANE B

37.76A17t2.

2 40N 237t 43.2%, 40417 ko] 36.0%,

4007 257} 20.8% w2

o Yehhth d3%

HlgpR)

DE ¥ 14.43ng/mLZ 10ng/mL v|%te] Hlelwl

D Z% A= 11.0% % Jesit),

88

dF HER Dol uwet HEwl D 4
mL)Z F47(>10ng/mL) o2 E5F
s IEAYARe)] o]:rz_/x].ﬁ]?slxq EA

(88.5%)°l H]3
= YAt o
Aol e Aolg A

p=.018).

FE((10ng/
5}1 old w
A,

Pl 9

23} Table 29 2t} AFAREIS

: ﬂé’r’?%, A2EFE 9 AT
Aol frefebA]l  egkont, A
ART(95.7%) AN EA ] RE=t
2e oz uehgrh(x*=4.99,

e) [e]
B A
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Table 3. Risk Factors Associated with 25-hydroxyvitamin D Deficiency

o I3 H

AseE)A A31d A1z

(n=369, N=809,191)

L . 25(0H)D" { 10 ng/mL
Characteristics Categories oF (95% ) 5
20-29 6.01 (1.17 ~ 30.74) .032
Age 30-39 2.21 (0.58 ~ 8.49) 246
(years)
40-49 1.00
Region Urban 3.62 (0.71 ~ 18.37) .120
Rural 1.00
High school graduate 1.00
Socio Education Diploma 1.30 (0.48 ~ 3.57) .605
-demographic Bachelor 1.00 (0.40 ~ 2.47) 1.000
High 0.56 (0.18 ~ 1.72) 312
Incomne Middle high 0.59 (0.22 ~ 1.59) 297
Middle low 0.34 (0.170 ~ 1.13) .078
Low 1.00
Marital status Married 2.73 (1.06 ~ 7.01) .038
Single 1.00 ~
Current smoking Yes 0.40 (0.11 ~ 1.42) .156
No 1.00
L 1 1.00
i‘iir:g;‘/tn?g'n”tﬁ')”g 1~4 0.21 (0.08 ~ 0.59) .003
Health behaviors >4 . 0.44 (0.14 ~ 1.39) .162
) - Inactive 2.65 (0.26 ~ 27.25) 410
(P&VES.}‘;f' VI \tinimally active 0.94  (0.05 ~ 16.65) 964
HEPA' active 1.00
?k'\g/;”/ﬂmz) 0.90 (0.80 ~ 1.02) .091
. (2 0.91 (0.28 ~ 3.04) .884
?hu;ufsx/z(;f,l;re time 2-5 0.55 (0.14 ~ 2.18) 397
> b 1.00
. (40 1.00
Working hours 40 194  (0.65 ~ 5.79) 233
(hours/week)
> 40 3.87 (1.49 ~ 10.05) .006
R?=.107(Cox&snell), .214 (Nagelkerke), p= .012
" 25-Hydroxyvitamin D, " Odd Ratio, ¥ Confidence Interval, ¥ Metabolic Equivalent Task,
"Health Enhancing Physical Activity, " Body mass Index
5, AAGFEMET)E ADZASF(BMD | wE x}o] 3. 8% d|ER D ZEo g2 = 9
= frolskA ekskot, A3 (42.6%)° Hls) AP 29l
(68.2%)°014 €13 nite] S5 st= A7l d &
PHx2=9.87, p=.016). g ARFA 22A] Q1AL BA S AR
== A7t Aol F o 74 Aoz} o5t AERT, A9 F 5F a8z ZEARe] &
A ggkon} T o] FF ZFEAIZRY HlwolAM = 25(OH)D7} 10 ng/mLr]E1 HlEf D 23|
T (40.6%) 9 H]&l %3(63 6%)MX F& 2 < "x= ﬁ‘uﬁh_#i YERITH Table 3).

AR¥] 40N 23]

th(x?=9.15, p:.020).
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HlEp]

el 6.0 H
ofdel vl

Hol Y& 40t Aol vlal 20t A
(95% CI: 1.17~30.74), 283 n|&
7]&odXdo] 2.73W1(95% CI: 1.06~7.01)
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g =o Aow vehdtl ma 9 13 wwie &3
g st A9l wal € 1~43] 258 dhe Age

9=H7} 0.21(95% CI: 0.08~0.59) % 79% o4
T3} e AR Yeyth F5 2EAITe] 4041
b mgkel ol Wl 40A13F 229l - 3.87H)
(95% CI: 1.49~10.05) HEN) A $lgde] 71sh
£ o= eyt

2 AFE A A S G2=AE ARE o] &8t
o 20~40t] AHFA o34de] d3F HlEll D
g AL s B4, AY, AdeE 9 224
2] @k getstaat Alzs
2 dAellA= 40t BlE] 2007} HlER D 29
| =& Ao& vehyt. ol 3571 3ide] UVBe
=Z5H ¥%F9] 7-dehydrocholesterol®] HJEF Ds
AT+E (previtamin D)2 AgkE =6 Yo7t &
o]Z<=% 7-dehydrocholesterol® 7tAz T For<]
HIER D @459 e] AstEARH(Holick, 2007), ©]
o} g 2 104 oA A AES BA% MdT
e $Elvete] A 209 Fe FolM HER
D §Zo] /M w2 AeZ Hud vF Ik (Choi et
al, 2011). o] FHZ a2 &< QAU ARgo] &
AHEA] AU E5Fo] WobH(Ward et al., 2011),
o|& <13 Heldl De| FE-3 3
‘éol olFAA W= FeR Ho] ZtHThuesen et
., 2012).

[e]

o

Pl y-Zo] 7Haw T

A vehtbs Ao UERtH Weishaar & Vergili,
2013). ol uW{FFE T £5FTFo] =253 AU
dA ZHehs AdS Bel 2] WE2=2(Choi,
2012), vl=2 fH9 A4S odez o udg o
ToME o83 o]z FEI Flli-Zo] oz A

o7 FH3 ul QtK(Shinkov et al., 2015:
Weishaar & Vergili, 2013). Z8jv B AFoME

ARFE o om tidARE ARSI el wss

B AFA 71 elx] HERl D Aol &

Aog vegetl, ole 71&dXo] v&
3 FIHAT £ WEel EF ¢
olgte Ao A#H(Choi, 2012)9 t&
£ Bt} ol 3 AFE B3 *}“Z‘ ”1%04
7

=2
Iz
ol

S,

o £5% skt A% HEh D Age] B vehte
A34g Bgeh 2371 WER D Al viAE 9%

_‘(:): _1_1'6‘].;531?_1 qvc_)i O]—‘:/qzq O]‘—— ] OLEO] Z]quq_g_i
HEW D titE dAlete B3 2 S B2
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ABSTRACT

Risk Factors Associated with Vitamin D Deficiency among
Women Office Workers

Kwon, Mi Young (Doctoral Candidate of Division of Nursing, Ewha Womans University)

Yang, Sook Ja (Professor, College of Nursing, Ewha Womans University)

Purpose: Vitamin D is a fundamental element for bone metabolism. Recently vitamin D
deficiency has been implicated in various diseases such as a cardiovascular disease,
diabetes, and cancers. The aim of this study was to identify the risk factors associated with
serum vitamin D deficiency among women office workers. Methods: We selected 369 women
office workers using the secondary data of the 5th National Health & Nutrition Examination
Survey 2010-2012. Data was analyzed by logistic regression of complex sampling design.
Results: Women office workers with vitamin D deficiency, defined serum 25-hydroxyvitamin
D concentration ¢ 10ng/mL, were 12.5%. The risk factors for vitamin D deficiency were 20s
aged group, married state and more than 40 working hours a week. The risk of vitamin D
deficiency was decreased in those with alcohol drinking 1 to 4 times a month. The education
level, income, region, smoking, physical activity and sun exposure time did not affect the
risk of vitamin D deficiency significantly. Conclusion: Development of vitamin D deficiency
prevention educational programs are required for women office workers who more than 40
hours a week in 20s. It should be considered health education including sun exposure

duration and behavior.

Key words : Vitamin D deficiency, Women health, Workplace
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