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Fol 1% e BER EA%m FF WPk 235 AR A7) g

ojfl

il
o
o
K
X
rr

T2 25(0H)DE AW HEtYl D AH H7Ee A3y Ax=Z AFEsh
(Holick MF 2007).
SRS

o]
l
W EFrs ve Aoz 24 4% 2 74, Zge 344 4 7des &

HEHY D= 45 Z+a w55 A8t ME EE8HA fASE 5 A
b



(Cannelljj 2008).

HEF D A eEle el =58 $o 9 FolA 43 HEy D 2714
F2 Aol el ergocalciferol(D2) ¥} cholecalciferol(D;)e] AH=Z FE=%
tH(Lanham-New et al. 2011).

SR Az AF, o], g8 sutel, A9H FuA A, AA BF L A

A F el FUke AR FR dF)S He 959 AbEE I H sk
gulo] o e == HEvl DE $daA wE 4 Arh(Holick 2004).

Aol Bl A FaAe 292 AFtelA WA, 6564 o4
o] oA HERl D FA7F @S AR JgFste T8 AXAH
(Mithal et al. 2009).

EoE Aol whEd iRty HEY D A dAaA ol
= HEY D7} A 24 FAHo] dF25(0H)D o] HobA= Ao
2 VeEbth(Kienreich et al. 2013).

Aolam e VlEo] B A, A AF B BREAe 2 Hd nEw
D su99 AAE st vlEw D 4He o3 44 A4 2
Ao, A4 stA Aol &¥ B =7t AAd wet IS wE 7 A
THIOM 2011, Lamberg-Allardt et al. 2013).

9= AT (Crose et al. 20119 €& =9 Hoorn¥ 7 (van Dam et al
200714 €4 25(0H)D s=v AMAFA7E 7ot o JFE W AR
ot siekth HlEtY D AdEle= okelol A Bl AR =2 AFA" A (BMD,

g
o
o
3l
i)
o

o

)

rlr
i

7|50l FH-E

a7 2 A3 @ AW 2EYs 2 HEN] D BISA ARS
o2 93k Aol



3) €% e DI HAY &

g7 W HEY DO F2 &3 FH= 25(0H)D olth. o3& H el D
Aes o=l W2Zz= 4 25(0H)Det e SHH(SACN 2007).

A AAHLRE 10ng/ml(25nmol/Delste] @) 25(0H)D & A9
AR zZEFARE oA S dol A= HAH o g £+ Ao ot
A=A DA o) tH(SACN 2007, Cancer Research UK 2010). =7} 719
o FA= A, BFE, AR, FHH ol vdd vER D AHE
Zl<stal vk R 7} ol VE A Eg EUAE Ho FgsiA A
2 HAlast 4 gAY (Thacher & Clarke 2011, Hilger et al. 2014).

10ng/ml(25nmol/DH §Fe] #F 25(0H)D s%=+ HEW D 43 $d< A
=2 e ol FRY B AT o #Hste AA4dd A
ojth. o= d=olA BIER D FEjel AHAAEe shgks Foldt=t AEH
o] gkom(Dh 1998), 10ng/ml(25nmol/1) ©|dl2] s %= okt w A7)
sl & A7-9] 97.5%7F A W fFA s oF gt

o] 2 EUl® v o8t AFA(IOM)7F HlEY Dol tha] #uAES A A
SFA THIOM 2011).
%% Sufficiency (25(0H)Ds >20ng/ml)

M

i
o
o

R

2% % Insufficiency (12ng/ml<25(0H)D3; <20ng/ml)
AH Deficiency (25(0H)Ds; <12ng/ml)

Sufficiency 712 179 97.5%7}F olell ZaloF drha Ha Q)

g Ty FuFS 88 (NOS 2013)= # <ol IOM ®lEtW D 7]£& 9
o SJARZE A g s oF gkrhar Al<bsk ST

IOM2 ‘FHE3sPo] H L 24 20ng/ml( 50nmol/L) °]42] 25(0H)D &+&
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A A A 7Y, 183l 20ng/ml v Rko] W= Al wlElY] D Ao Hgdow
A Gow HEFS S Yol ottt skt
AARZAZ]|F(WHO) 9 579 9% @Wa(NNR 2012)e FE3H7] 93]
Y HEAA HEY D H5S 20ng/ml(50nmol/1)o]te] &% 25(0H)D
2 AolstA 3, 10ng/ml(25nmol/D) wITke] 4 25(0H)DE ‘23S YEHY
Ao & 7FFEAH(WHO Scientific Group on the Prevention and

rr

Management of Osteoporosis 2003, Lamberg-Allardt et al. 2013).

DACH =71Ql &<, e2Ego} B 2929 A4 Aol tigh HH 4
HEA HA JHlo AE=E 20ng/ml(50nmol/D el &4 25(0H)D 5%
2 A A German Nutrition Society 2012). 2000 dl€d&=9] wElY D
o vg o] ZIEAMRV)E dd Uil @4 25(0H)D & HiFAS
12ng/ml(30nmol/D o2 A3 A= o= ool FFHe 9] H
2385 = oA 3" Aol th(Health Council of the Netherlands 2000).
o Hro] BuMoA A%elds] e AErkeld3= 504 o oA 70
Aol HAde] B3 A4S 20ng/ml(50nmol/D el o 2 A g rh(Health
Council of the Netherlands 2012). o]+ %=<%19] HE}W D H ZFo] o] 2o

n X = Gkl sk A7 I h(Weggemans et al. 2009).
7F4 dutx oz vletyl D 23S 10-12ng/ml(25-30nmol/D) B wFe] <] A
o ® FAIE I 12-20ng/ml(25-49nmol/]) M9 s+ ESELE o}

WAl 83l IOM A7 ARl tial ol o] & A7]sta Lol HEkY D
A3 S g3 25(0H)D<20ng/ml(50nmol/DZ A <2]sta 25(0H)D &%=+ H]
BRl D 7F Z, w2 2% iAol mAlE dFS Hdistkstr] 9l
30ng/ml(70nmol/DE Z¥}slfjoF strhar FAFgtt ol d AU ETFE,
Frte], WEFA, drEYol AR Fstm B Aoy E X FH
frae] HAo FA 25(0H)D w%=o gk Fejola wrd= At 22y

,11,



=2 Y A Vs A g SARA v AV ER A4
o3sl# vl 3+ tH(Bouillon et al. 2013).

7V Kol €3 wlER DE5(OH)Ds) o] o= A=dA s &
AN7EA ok 2 ot w A eFskAINE HEe] Ada HEN] D AFAES
HEFY Dol =4 A v A dg vddd dFS aLEsidS u AlE

DY AA F3HE 30ng/miyt 1 oo ® Hi g ALy Bor)
(Cakatay U et al. 1998, Sosa M et al. 2005, R Cassim et al. 2015) ©]&
Edg 2 A7l Table 13 o] &4 HEY DE Y+3Ath

Table 1. Comparison of the Standards of the Serum Vitamin D
Concentration.

25— Hydroxyvitamin WHO IOM.2011 Endorcine Bi*bgrhr%frfl_ Holick, Rﬁa::l r%gga?éh
D, 25(0H)D(ng/mL) ’ Society oal 2007 oLoo1s  Standards
Sufficiency =20 >20 =30 =30 =30 =30 >30
Insulfficiency 11-19 12-19 20-29 20—-29.9 20-29 20—-29 20-29.9
Deficiency =10 <12 <20 <20 <20 <20 <20

WHO: World Health Organization, IOM: Institute of Medicine,

4 ¥ER D 4 HR5F

HERY D A#71%+S yetult; o2 Table 29 Zo] w=e HA$ &
HAadeFo] 20023 A Q7= Sug/dayol A 201134l 15ug/day = 38) 7}
I W, o] A= FEAGF] 20053 AA7IFE Sug/dayll A

2015 o] 55pg/day®E 0.5ug/dayB = sttt =] A5 HA A%

ol\

N
i,
&3

,12,



3t Table 33 o] AR oW, FEHFFS] A5 A7+ 2002 ol

Spg/day el AtH7F 20151 10pg/day 2 24 F = s skAth

Table 2. Vitamin D Intake(ug/day) Criteria for Foreign Countries
Dietary Reference Intakes(DRIs)

USA(DRIs) Japan(DRIs)
Al UL Al UL
Year 2002 2011 2002 2011 2005 2010 2015 2005 2010 2015
Adults 19-29 5 15 50 100 5 55 55 50 50 100

55 55 50 50 100
55 55 50 50 100
55 55 50 50 100
5.5 5.5 50 50 100

30-49 5 15 50 100
50-64 10 15 50 100
Older adults 65-74 15 20 50 100
75+ 15 20 50 100

o1 01 o1 01

*The Same Sex.
AI(Adequate Intake) UL(Tolerable Upper Intake Level)

Table 3. Vitamin D intake(ug/day) Criteria for Korean

Dietary Reference Intakesfor Koreans, KDRIs

RDA Al UL
Year 1995 2005 2010 2015 2005 2010 2015
Adults 19-29 5 5 5 10 60 60 100
30-49 5 5 5 10 60 60 100
50-64 5 10 10 10 60 60 100
Older adults 65-74 10 10 10 15 60 60 100
75+ 10 10 10 15 60 60 100

*The Same Sex.
RDA(Recommended Dietary Allowances for Koreans)
AI(Adequate Intake) UL(Tolerable Upper Intake Level)

HE DE A9d wEe vRdA AFAHE S50 ox, Sy

,13,



ol obdzbA e Dol Wade AT Bed oA REZon FRA
# % (Adequate intake, ADS A A3}
vitamin D (25(OH)D7} AAL 2L o|2= Hxas AR 3te] A5

=4 1AS 9% 25(0H)De] AA FE2 Pz EEs HALxTe

2
&
ofj
ML
i
e
ol
rlo
i)
ofy
[\)
0
=
<

0,
=

o

>

<

_/':
feltehe Fod AMIAR A8 54 AddE dLozye we D
£ 388 FEWI) olg e, A WaR A9NES B gy D
$42 71Ue717h olele 4ol tHChoi 2013a). ool WEY D ¥% T
=

= JAEk7] el A9 vEdl D FEHHAGFS Sugoll A 10puge

N

WEbe Dol BYHFR Qe nPERFol WASE HAFL AR

A =2 A4S A FEeke] ddy TdeA 100ug/day = 27

r d
-
Y,
k)
o
fr
r (o]
b
A
ol
o
Lo
Sl
2
NS
=
Sl
1,
]
o
,fl

AAH o= e
HIER D Aol @3 o] 22 iyt Ao e iy ZAE A8k
tH(Holick 2006).

SN 1-174 2ol A Az HEd D F5o] yEstew, 579 4



BT

dadel 30-35%7F HIERl D Fo® yEut, A9 zdAa = A4
Fool 2A 34%7F HIERl D7F FEekA @gkaL, vl A =9l Qlg-e] o
ol HlEtYl D FFow yetwt 7te 2o Jd4F 96.5%7F 30ng/mLe]
st= YEl}a vk (Basit S, 2013).

NHANES(The Third National Health and Nutrition Examination
Survey) A= 95t 25(0H) 4==°] 30ng/ml(75nmol/L) °]3} 2 3
ARl F7F 19941 ZAboll Blsl] 2004 ARl Al 1wl o] FUbe o=

H

e

=]
na

L EFSE 2 (Gal-Moscovici & Sprague 2007), 2004de] H¥E Xz A=
NHANESo®] #ojst myeke] oF 65-75%7F 20ng/ml(50nmol/L)e] 3} =<l
Ao g2 WHRT o] 25(2014)9 =WAAGFEAF 2008-2010 AR E &
g Sl Al viER D 49 ES & 9 25(0H)D 20ng/mlv| ¥+e] 7
¢ HAA 64.9%, FAE 576%, AAE 720% = FHUE A =& 29UE
< HAT
et dARFAAE 7 Ak BaiMo] ot o}

I o] vt Aole] HIER D A¥SoE I5E W dAgo] o=
o 2008 H-E 20143 71A1 9] FolE B 16WwlE wlg 5353 AS & F

oLt}

,15,



Current Status of Vitamin D Deficiency in the Total Subjects (Last 7 Years)
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Figure 1. Current Status of Vitamin D Deficiency in the Total Subjects

(Last 7 Years)
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e DSt A FE

) AAZFE AE

Y AE $ a2 (Metabolic  syndrome) &HF-H| T =2 9t o] AXAEF,
e 89 So] ko] yElyE tAbE o4k AelE 1988 Reaven GM

of o8 #= “Syndrome X"= W% = 3ltH(Reaven GM 1988).

NALS S e 7] 2005  National Cholesterol Education
Program-Adult Treatment Panel IM(NCEP 2005) R AJolA A Agk 7]+
= 7o w FAAWI HDL-FH2HE, d¢4s S48, 35332

2007 S+ F w33 (Korean Diabetes Association)o]l A A A E ks A&

st om, Hyujvte] 7lFo] ¥ @ EdE 20061 thFunte}s

Yoy
2
2
2,

Z A A9 (Triglyceride)S  150mg/dle], HDL-Z#HAHZS dx=
40mg/dIv] 9t o 2F= 50mg/dIPI v o w, &2 130/8ommHg ©]7d, 92
100mg/die]’d 2 & Ed = FA= 90cmel’d, ol &= 85cmol’dd wf oA}
oA ® B o] Fol 37FA ool old sFdt= A5 HAS

} e

ol\

o
S

By

Olr

o=

2

ot

2) HMlgt%l DS} HAISF B

HIEH D 435 28 % 1A% =49 4F3 fAe e #AEs

st Ao® d# A gkovk(Holick MF 2006), #<toll&= th& 7]olA &<t

,17,



JJ 2008)

HlERRl Dot A g deiate] ddAdSs Advrd, 170089 49 54
v
P =% (William B et al. 2011), HIRFA| 321 Al F2 A2 X5
slgEd = vEY D 9o FAAAE vErWL, AT Bl ER

okal Al wkulE #AAE B AT McGill AT et al. 2008).

vl 7 Y ZAHThe National Health and Nutrition Examination
Survey; NHANESID) oA A <le] wlElW Do} thAls$79 #A7F 99
dHdAE veda, vy 49 3 9y =2 AdaAE Bt (Ford
ES et al. 2007). G5 oz 3 A2y o F HEY D 3
7b =2 A$(F+t 30.6ng/mL)7F W A9 (Ht 12.1ng/mL)ol Bl 3
= 7F stal, ArS S e B 91F o] 48% srtvk(Mitri J et al. 2011).
TEvet ARls e ® HEY D& v ASS A3 AdeA s 1 d
H3 FmHol = Al A BIER DY w7 WA SAHEHAGCEF
A 2010).

HIERYL D 282 A AAIASZ 109 Ho] de AMgEANAA YEd
o™ (Holick MF et al. 2008), w|= ¥ e dE (Center for Disease
Control; CDC)el A Al w7177 F3=AHThe National Health and

VS
5

o~
o
re
ot
iy
&
=
o,
r d
)
i)
oiN
off
k1
X
W
ftlo
o
Jhu
>,
i)
r
)
o|N
o2
o
<

jus)
==
N
e

)

rr

Nutrition Examination Survey; NHANESID)o| A &= vl = A 219 77%7} H]
gnl D7 EF5EstAY 29 AEsla, feive S ddEFEz=A A456
71 A8l oatd f-Elvet A9 70%7F HERY D AR (<20ng/dDE ]
ot FEEY AETEES BlEN] DOl = AAef "= A A vk

38 A3 vEY D FEHFS 30ng/mL (75 nmol/L) ©], E5&
el = 20-30 ng/mL (50-75 nmol/L), AR\ H+= 20 ng/mL (50 nmol/L)
ko @ w9l om(Holick MF., 2007), #l=rA K9] B3 7] <
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9] &+ L 4~ (IOM; Institute of Medicine)7} A Al8tal = vbFA gk v ERY]

& Z 4%+ 30ng/mLo] t}.

-

H EtFl Do} M| Wk

MER D7b E oAb R BE G4 2559 988 s Qow 2
o4 gl R, vlepRl D ovjel Alzgle] wuks Basel gk $A%
Solua itk Aelel A%, wwks BOHD; FE sk gol 4wl

& Holv AS=Z YEH T (Arunabh S et al. 2003, Bell NH 1985,
Compston JE et al. 1981, Kamycheva E et al. 2003, Parikh SJ et al. 2004,
Wortsman J 2000). AoF(Gordon CM 2004)¢} 4321 (Zemel MB et al. 2005,
Parikh SJ et al. 2004, Wortsman J et al. 2000) =% 25(OH)D X7} %
e W AEFE Aok AAYFE Sbe FHACR f-Ho] AU =

A R ouRkl A A7 42 HEWl D g7t e AZEd 4
=3
h=]

o

o7 AARE ¥ "ol Y F AN (Ortega RM et al. 2008).
HA T 2 oHRE Aol A g3 vEwl DE H7EE LWA;A FFEE AT
3 Ay AT A D W AW Z2A (VAT visceral adipose tissue)©] 74
Pote ATZ2AAE S W ALY Ad"A i Zad HEY D BE
w Zg = BER D7F A E
AR Bl A X9 xdd 79 & d5S  vEH Y (Jennifer L
Rosenblum 2012). 2@ %= E st Z+453y vleryl D7} A5 2 27 X
ol mAl= FAdS AR AFgAH A
et al. 2007, Young KA et al. 2009).

24 Age 45 FAAY, e HDL-AAHE, 28 2 2%

I
g B4 SPHow dusel gt oz uyryor, BE YA FF

,19,



73 Aol A (Fox CS et al. 2007, Pou KM et al. 2009). ¥]E}¥ D

of % B Ul Aol AEA Prb gEow wi GE

)

=
At A AT AFE VA= =%o] @ 4+ AvH(Cheng S
et al. 2010).

2823 vEelyl DE PTH(parathyroid hormone)Z fFE3&te] AW A%
29 zAfF AxE U ZAgEe F7HE Fste AW IS FEAIH
(McCarty MF et al. 2003). A5 % vHvF Al 17195 o
= B 167 A7E AAe A% 44 1.50mgy WERY D
Al E-&obd floka wlasto] W A o] folstAl FAagitheE AR o]
u+3] A tH(Rosenblum JL et al. 2012). Fvh&=
WD FFE AAsr] fe) gk AAQ7Y] 44 1,179

2 0

of

>~
i
i
o,
o 0
e
(i)
)
1)
=
uj

v BEo] 9% a¥vs vEdly a2y 2 AH7F ged ¥E D
7F F7k= 237F gl (Zhou J 2010).

HEHY DE Zg flo] 9508 Fofgh 3 Aol vy o4 778
2 FEoko] wid 1000109 HIERYl D H&= fjoks Folgh A3 HE
Y D BEAE f1okedl nla] AA o] #AAS FAskar 25(0H)D § =7t
fFroetAl SV 28y o= aFdAAR AFoly s =
shA = ggkont, Aol W= Fozdd 9o AABAE BRI
(Salehpour A 2012). #Al5 % H|9F 445798 WAoo = HlER7 D 20,000IU
(DD: 20,000IU of vitamin D twice weekly)®}t 9 13] 20,000IU(DP;
20,000IU once weekly pous placebo once weekly) 121l ¢ eF25=7HPP;
placebo twice weekly)E 12719 2] F29] Aol A 25(0H)D %=+ DD
B DPat RFOlA frofshAl Skt ey PPl = frelder F7het

A GEokTh 3ol AlF WakelE 2 Aok fhglont ol Al & BE

50
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™ 25(OH)D %7} 20ng/ml(50nmol/1) ©]/ <]

# A% F27F 25(0HD FE F7hE ololA
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=
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B oAFo ARagE A% FZAHKNHANES, Korean National Health
Nutrition Examination Survey)& ©]&3t% o, o] FAF= 199549
H FRAZTAY A6z A8k 1998d5-H 3d F71= Al gttt
W17 2 dF el

B W L FolE sosly] Sla BAYR 28 FUL WYon 24

(=}
S
3
rV‘
I
A1)
=
T
>
0_':4
o
1_‘
39,
rir
2,
Al
=l
¥
1o,
Al

O

A 2AMHE S =3 3F EZAHRolling Survey Sampling) W o= o] &=
71(2007-2009) W =)t o, 1l 270, 370, 670 Y @9 o] FAL
7178 7k Wb 2008 R E 1-12€9 74 12701 Y 2=A 7S ZEA o

B oATE 2 201597HA 9w FzAL dloly FelA A vE
97 D(ng/mL) dlo]€ & 7FA a1 LA @2 20081 o] M7 201535 A< 3haL
2008\ A 56 20143 7bA] oF 7de] kel AF7|gbel Fofd A F
T AR = 20990MS A B4 e, FEE EHe
Table 49} 7t}

2008 %= 20070 Z=ART- 4,0007F-oll A v 1Al 12,528% & FAF Fo
A= 974478 01 a1, wF 194 o] AAE 71789, °] F B AFoidAe
3,641 o]t}

2009 = 20070 ZAFR 4,0007F7-ell A wE 1Al0] A 12,7229 & FAF FHo
A= 10,633 0l ar, v 194 o] e 7,8934, ©] T ¥ AFuldA=
4,448 o] T},

2010 &= 19270 ZAFT 38407 el Al ®E 1A]o] 4 10,9389 5 AL 3o

..b.

,22,



A= 8958W ol A AL, wE 1941 ol A2 67409, ol T ¥ ATUAAE

3,6527 o tt.

A 8518M ol AL, B 194 o4 AL 6566T, o] F R ATU AL
3,5157 o] t}.

20129 % 19271 ZAFF 3,8407Fol A T 1410]% 10,069 F XA} o
A= 8058 ol ar, Tk 194 o]k Aele 6293W, o] = E ApuAAE

3,189 o] t}.

2013 %= 19270 AR 3,8407F-oll A W 1Al0] % 10,113% & FAF Fho
2= 8,018% ol AL, ®E 1941 ol Al 61137, o T & ATl A=

1,2927 o] v}
2014 % 19270 Z=AF 38407 ol Al ®F 141017 9,701 & Z=AF o=}
© 75507 el glar, W 194 o] A<l 59769, o] T AFudA=

1,253 o] t}.

Table 4. The Korea National Health and Nutrition Examination Survey
(KNHANES) 2008-2014

Year Sample Plot The Number of Over 1 Year -S-urvey Participation Over 19 Years Subjects Subject
Households Old (N)  Participants (N)  Rate(%) Old N(%) to Study N(%)
2008 20071 4,000 12,528 9,744 779 7,178(73.7) 3,641(50.7)
2009 20071 4,000 12,722 10,533 82.8 7,893(74.9) 4,448(56.4)
2010 1927Y 3,840 10,938 8,958 81.9 6,740(75.2) 3,652(54.2)
2011 19271 3,840 10,589 8,518 80.4 6,566(77.1) 3,515(53.5)
2012 19274 3,840 10,069 8,058 80.0 6,293(78.1) 3,189(50.7)
2013 19271 3,840 10,113 8,018 79.3 6,113(76.2) 1,292(21.1)
2014 19274 3,840 9,701 7,550 778 5,976(79.2) 1,253(21.0)
Total 1,360 27,200 76,660 61,379 80.1 46,759(76.2) 20,990(44.9)
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F N dmelA FE W 194 o4 4l 467509 F ARl g B
FE9 $9o vety F o

1. 20081 5§ 2014 7z A7) 7kE RHLA ol F 76,6607 5, Al
FFolgl 152819 A<

194 wwkQl 14,6207 A2

oA A e o] Ax¢l 500kcalv] ¥t HE= 5000kcalol ¢l 59927 A €]
g4 vEY DE SA8HA &2 10,7249 A9

HIERY] D Al FH ®Fel §l= 2,197 A9

WAL F o BE2ABMI, FAAYW, HDLZH <H £, sldEd, 3584,

dhe] dHolg7t EFEste] AT AR5 H7HE 5 8l 3409 Al

e

SO N

7. BN GOR AW ASTT B7) 9FS F & YE 5U19 A9
PN
T

L

A IMFEH 87X EAbA o m FESN e, F 76,660 T ol A 55670
: F 24 Oy

WS AlQete] F 20,9907 (FR} 8562W, oA} 12,428W)S H T
Az AAsar.
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KNHANES 4th 5th
6th(2008-2014)
N=76,660
!
Survey Participant —
N=61,379 No
| Yes
Adult —
N=46,759 No
l
Dietary D: -
ietary Data Missing
| Complete
N
Serum Vitamin D Data .
Missing
| Complete
Dietary Vitamin D Data Missing
| Complete
N
Metabolic Syndrome Factors .
Missing
| Complete
Di is or Treatment -
iagnosis or Treatmen Missing
| Complete
Basic Data Missing
| Complete
Total Subjects
N=20,990
(Men=8,562 Women=12,428)

Exclude Subjects Who Refused the Survey
(n=15,281)

Exclude Subjects Aged Less then 19 Years
(Age=>19)
(n=14,620)

Exclude Subjects with Implausible Energy Intakes
(<5000r>5,000kcal)
(n=5,992)

Exclude Subjects not Perfomed Serum Vitamin D Measurement
(n=10,724)

Exclude Targets Without Dietary Vitamin D Values
(n=2,197)

Exclude Subjects Who had Missed Data in Metabolic Syndrome
Indicator(n=340)

No Measurement for BMI (n=88)
No Measurement for Triglyceride(n=1)

No Measurement for HDL-Cholesterol(n=129)
No Measurement for Waistcir Cumference(n=53)
No Measurement for Fasting Glucose(n=42)
No Measurement for Blood Pressure(n=27)

Exclude Subjects Who had Disease
Hypertension(n=4,877)
Dyslipidemia(n=491)
Diabetes(n=573)

Excludes Subjects Who had Missed Data in Body Activities
(n=575)

Figure 2. The Flow of this Study
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2. AT =T

1) 2% ¥ D AR

HI7HA 7HE H Aol 4 vER D FFo] o= ALEAAd g o}
Gt o] FoJA A ¥ Tk, hH-Ee A&kl o8 Hetwl D 29
T2 20 ng/ml(50nmol/L) HlRFe g Aokl glth(Holick 2007). ©l& ET)
2 B AT e 2ol €4 HEY DE Yrdth
%% Sufficiency (25(0OH)Ds >30ng/ml)

=3 Insufficiency (20ng/ml<25(0OH)D; <29ng/ml)

3 Deficiency (25(0OH)D; <20ng/ml)

2) HEldl D AF A E

gdel ofs el AFAHE SFgel AxL, ek obAA

et Dol BeBe FAT & Qe ASH AT REIF gl
D
2= A9 e B3 )
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Ty Ae dFad FYda A FH 7= (Dietary Reference Intakesfor
Koreans, KDRIs)ol A A1<91& 1995\ 5ug/day Ath7t < 20151 10u4g
/day= 3% zAATE ol vwmel A= 20029 Spg/dayell M 2011
o] AF% 20059l Sug/dayll Al 20154

o)
=

ri

15pg/day &2 FEF8H AL
5.5ug/day = F&FxA AT}

=Rl A A mpvkA R FEg 2AFHASH, A FEAHAF
7|Eo g ARt AAE Sug/day, BAE 10ug/daye] zFolES e 7]
stk Syl A, 19954 el 10pg/day ol Al 20154 15pg/day .2 2 3F
AEFom w2 20023 15ug/dayol A 20113 20ug/day = &= A H

oo dee] e godn wole) ol FA Rk

N
filo

K1

2 W

BBt R A7E B wEAL gk sbed od YE FaEt

HIEF DOl #HdAHAE Qe wdsdTo] WAsts dAFE SAR
(Jones G 2008, Bhimma et al. 1995, Heaney et al. 2003, Bailey et al.
2008, Jousten & Guffens 2008, Waked et al. 2009) W E}Y Do ZH o F3) &
FS 250pg/day = ARSI, BEAASGT 255 A &8t FdAHAFS 100
pg/day= A7GeAth =919 A5 Ao FHAGFH v=A 24F =
A7t sto] 4215t B A 100us/day 2 4 3ok

)% EYE B ATAE B3t ol Aol uetyl DE whrgith

217l @ A73H 3 Normal (=10pg/day)

o

N

@ A3 5= Deficiency (<10ug/day)
=217l @ A4 3 Normal (=15ug/day)
@ A3 5= Deficiency (<15ug/day)
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3) Hl® A%

, AAB A7 (World Health Organization) ©FA|o}efH <k 7] &3
o ghu]eksls] 7)Eel] At A AT oz FE A A FA 5 (Body mass
index, BMDE 3l 185kg/m’ W R A A5+, 185kg/m’ ©]% 25kg/m'
n ke At 25kg/m' ol BT o R o] nlustd. Felsd 7

2 YAE= 90cm VW AT, 90cm ©o]FS H|WF o R o x= 85cm

A A =] = (BMI)

O A A% Underweight (BMI <18.5kg/m’)
@ A4 Normal (18.5kg/m' <BMI<25kg/m’)
@ H]gF Obesity (BMI>25kg/m’)

3] 2] & 9l (Waist Circumferences)
@O A4 Normal (Men <90cm, Women <85cm)

@ H] % Obesity (Men >90cm, Women >90cm)

4) AT FT A X

=
e
i
rlo
i)

A5 & & (Metabolic  syndrome) &-4-H] e, oA AEF

’ H, o

a3 To] srtHo] yeu= A ol el 2 1988 Reaven GM
of ola] A9 “Syndrome X"= ™™ %l tH(Reaven GM 1988)

’

H
rlo
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JAZES o+ AY 7S 20056 National Cholesterol Education

S 71Eor FAAWIN} HDL-Zd2HE, ¢S AU, a53T2
2007d =338} 3] (Korean Diabetes Association)oll Al AAlE 3hS AFE
shelom, EAHNEe] YEo]l W= sl Eds 20061 R RESES] ol A A
AlgE ghe ARESEAH. o] TS AEete vus 74 I

5
ol sldsts A5 dASsSEoR Adsidon, AAg 7EA = o
fex]

Table 5. Definition of Metabolic Syndrome"

Components NCEP ATPIm?
Waist Circumferences” >90cm in men, >85cm in women
Triglyceride >150mg/dl
HDL-Cholesterol <40mg/dl in men, <50mg/dl in women
Blood Pressure >130/85mmHg
Fasting Blood Glucose” >100mg/dl

1) =3 each Components of Mets

2) The US National Cholesterol Education Programme Adult Treatment Panel I

3) Waist Circumference is adopted by The Korean Society for the Study of Obesity Guideline.
4) Fasting Blood Glucose is adopted by Korean Diabetes Association.

5) W] A9

(1) AFA3TH 54

712 2 19-294, 30-394l, 40-494], 50-594, 60-69
62 Tk, AojFrEe Aglvl (19-6441)<F

e
rO
o,
rE!
fu £
L
1o,
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7)
O AdZFAF+= 185kg/m v v A A F, 185-25kg/m'> A4, 25kg/m’

=
@ g9t 7] 120mmHgw| Rk, o] k7] 80mmHgP| 9HE AY o2, 5
71 120-140mmHg, ©1€7] 80-90mmHg< T A DA R, 4% 7]140mmHg
o], ol¢t7] 90mmHgeld& YR FFeAT
d32 T5Ed 100mg/div w2 A4, 100-126mg/dle &5 37l

126mg/dle] 42 Yoz FHaqih

@ FEd2EE2 240mg/div| Rt 8, 240mg/dlol o2 &35k

©® HDL-Zd¥2H &2 YA 35-56mg/dl, o1&} 45-6omg/dl> Ao =
okt

® TAALL 200mg/dlv] 9 A2, 200mg/dle] Ao 2 5735

@ dA 9¥g"l DE  FE¥(sufficiency)e 30ng/mlelA, EFE(in-

24

(deficiency)& 20ng/dlm]9to & B 73} th.

©

M

_E

sufficiency)< 20-25ng/dl,

(3) ¥4 AF 4H

NUA, 58, d5aE, g, Ay 2%, 9, A, YEF, 2F, vy

et C 3 OHERR D

>
N
fr
fE
=
Au
i
Au
S
rz
AL
fz
il
)
rU.'.
o
)
©,
r>«

FEa AA7IES 2015 sl G YFAH 71 = (Dietary Reference Intakes
for Koreans 2015)9] A|Al¥ ¥+ Q = (Estimated Average Requirement,
EAR), dA%4# % (Recommended Nutrient Intake, RNI) T¥ Z® A3
(Adequate Intake, ADS 7|25 AAsFom Addxw 19-294 5 7|+
o w2 AstArh
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N

2% 7

jruze]

A

ga%

w2} 2,600kcal, oA 2,100kcal

.
T

@ el

A= F2F 1,200ml, o=} 1,000ml 7] <=

55-65%, 7-20%,

1

bt

A5

A
=

15-30% =

= F2} 800mg, oA 700mg 7]+
MEFHE 2 700mg, oA 700mg 7=

=z
LN

A% 32 10mg, ©13 14mg 7]

AFF FA 1,500mg, oA 1,500mg 7] %
A% A 3500mg, 7 3500mg 1%

A Fab 800ug, A 650ug 7] F

0 7tz s 3750l AAHAUA FA

AAF F2 12mg, 92 1.1mg 7=

H&F A 1.5mg, oA 1.2mg 71+

A 2 16mg, oA 14mg 71 &
AaAZ F2, o2k 100mg 7] &=

AH D G2 A2 10pg 75+

i+

3. A=

Al
=2

A}, o kzALR

alg

_EH
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A

Astenh AAEAE AR A, B3 2 A4 24 So PPon U

At

oA ARy d7adad g dsle $9& wol =dd =l
A% Gz A5 A Al 47] 2209 =(2008), 3%d =(2009), A57] 124d =
(2010), 22 %=(2011), 3xFd%=(2012), A67] 1xd%=(2013), 2xHd %=(2014)
A% A& A dHolHE ol &stitt. T HdR A dHolEHlA W 19
Al o] A2l dolHE Wi ste] SAS(Statistical Analysis System version
9.4, SAS Insitute Inc., Cary, NC, USA) Z 215 o] 83te] EA g %
TAS AAstden, FAAY & Adghel dg 774 F& AE oR=

ol p<0.05o A A Al ek STt

5. TAEAH

B o= SAS (Statistical Analysis System version 9.4, SAS Insitute



ATANE 8 =

=
R

3) HENl D Age] wt

ota}7]

Chi-square %

l——
1o

)

i

<= A8

One-Way, ANOVA

wepwl

Dol thAt

5)

AN E I SR PN
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o} 5

M
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AT4 3
AT A HER D L Bk

1) €3 vl D dFZH

(1) =¥ X vgx D EEH

A= 4 HEY D FYEHE HEe7]l 918 ANOVA testE A A8t
Ao A= FAA o]+ Duncan’s Multiple TestE T AIS&HAS
A At 1 A3 Table 6-83 Figure 3-49F #t},

20081 B 2014 7kA1 o] A= FUdzke] €4 BB D s=9 2¥HE
S AYE A g3 vyl D TR A4, Y BTN ZAaFoE 1
Fom, we =2 Fo4 o] (p<.0001)E YEFWCH HEIY D A¥ERE
, HY Bl A FrhSolE yEHld. dA €% viEwl D 3 F

r =

H el D ZF A8 (Sufficiency) >30ng/mlo] k¢l 7] a0 ZEw)zl ok o}y
2}, AP (Deficiency) <20ng/mlv|wtel = HEr]x= AFAEHES Holil
ATt AA WEY D AP EE 20080l 56.77%° A 20143 ol = 78.37% <]
e = 29 ES WEtla Ao 329 49, €% HEY D

A 21.44ng/mdol A 2014 16.89ng/ml= 7} & #HAE H
HEIYl D AHEE 2008 &= 45.15%° A1 20140 = 73.74% =
- 2 F7FES UEd . QY AAxe] H$% 2008 18.21ng/mlel A
20141d 1536ng/mlz FH4skiar, HlEbY D AfE%E 2008l = 64.49%]
Al 20149 82.07% = 7Hd A Eol A WEhua Ao v dA,

ftlo

2
lo
g
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Y 25 g3 HEY D G E7E A F A El (Deficiency) <20ng/milv] vkl

gste= Aoz deytow, HEw D Ag &%= dA Bt 69.53%, FAF

Table 6. The Serum Vitamin D Nutritional Status by Year of the Total Number
of Subjects

(N=20,990)
Serum Vitamin D(ng/mL) P *p- Serum Vitamin D(ng/mL) levelsl)
ey b i Sy iy e
2008 3,641%Y (19.50+£7.38 ) 89.61  <.0001 342(9.39) 1,232(33.84) 2,067(56.77)
2009 4,448" (17.92+6.39 ) 226(5.08) 1,210(27.20) 3,012(67.72)
2010 3,652° (17.68+6.44 ) 178(4.87) 938(25.68) 2,536(69.44)
2011 3,515° (16.97+5.42 ) 80(2.28) 805(22.90) 2,630(74.82)
2012 3,189¢ (16.59+5.49 ) 69(2.16) 684(21.45) 2,436(76.39)
2013 1,292¢ (17.18+6.57 ) 61(4.72) 300(23.22) 931(72.06)
2014 1,253° (16.04+6.50 ) 40(3.19) 231(18.44) 932(78.37)
Total 20,990 (17.64+6.41 ) 996(4.75) 5,400(25.73) 14,594(69.53)
#p<0.05, *#*p<0.01, ***p<0.001 by ANOVA test

1) N(%)
2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test

Table 7. The Serum Vitamin D Nutritional Status by Year of the Men

(N=8,562)
Serum Vitamin D(ng/mL) P *p- Serum Vitamin D(ng/mL) Levels”

v A
2008 1,453 (21.44+ 758 ) 5757  <.0001 203(13.97) 594(40.88) 656(45.15)
2009 1,839° (19.57+ 6.72) 142(7.72) 631(34.31) 1,066(57.97)
2010 1,477° (19.27+ 658 ) 94(6.36) 517(35.00) 866(58.63)
2011 1,390° (18.31+ 569 ) 53(3.81) 419(30.14) 918(66.04)
2012 1,247¢ (17.77+ 553 ) 34(2.73) 354(28.39) 859(68.89)
2013 600° (18.17+ 6.77 ) 34(5.67) 163(27.17) 403(67.17)
2014 5564 (16.89+ 6.60 ) 17(3.06) 129(23.20) 410(73.74)
Total 8562 (19.10+ 6.66 ) 577(6.74) 2,807(32.78) 5,178(60.48)

#p<0.05, **p<0.01, ***p<0.001 by ANOVA test

1) N(%)
2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test
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Table 8 The Serum Vitamin D Nutritional Status by Year of the Women

(N=12,428)
Serum Vitamin D(ng/mL) - . Serum Vitamin D(ng/mL) Levelsl)
Nowamesp e e S it
2008 2,188% (1821 + 6.95) 39.93  <.0001 139(6.35) 638(29.16) 1,411(64.49)
2009 2,609" (16.76 = 5.88 ) 84(3.22) 579(22.19) 1,946(74.59)
2010 2175 (1661 = 6.11) 84(3.86) 421(19.36) 1,670(76.78)
2011 2,125 (16.09 = 5.05 ) 27(1.27) 386(18.16) 1,712(80.56)
2012 1,942¢ (1584 + 5.33) 35(1.80) 330(16.99) 1,577(81.20)
2013 692> (16.33 = 6.28 ) 27(3.90) 137(19.80) 528(76.30)
2014 697 (15.36 + 6.35) 23(3.30) 102(14.63) 572(82.07)
Total 12428 (16.63 + 6.02 ) 419(3.37) 2,593(20.86) 9,416(75.76)

#p<0.05, *xp<0.01, *#*p<0.001 by ANOVA test

1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test

25.00

20.00

15.00

10.00

SERUM VITAMIN D (NG/ML)

5.00

0.00

THE SERUM VITAMIN D(NG/ML) NUTRITIONALSTATUS BY YEAR

—+-Total -m-Men —-A—Women

2008 2009 2010 2011 2012 2013 2014

Figure 3. The Serum Vitamin D Nutritional Status by Year
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THE SERUM VITAMIN D DEFICIENCY RATE BY YEAR

=+Total -E-Men =i=Women

90.0%
80.6% 81.2% 82.1%

80.0% 78.4%

|
70.0% g .,'”//-,-_:,.795
60.0% : -

50.0%

40.0%
30.0%
20.0%
10.0%

0.0%

2008 2009 2010 2011 2012 2013 2014

Figure 4. The Serum Vitamin D Deficiency Rate by Year

(2) 442 23 vgwl D FLH

4 dA REY D A HE BUksk7]l 918l ANOVA testE 2183

2 Table 99 Figure 5-6

F 2 2 drddAEe] A4 €4 AlEd D sx== 1764ng/mlz 23

FEE UEa, 28 ES 6953% =2 UERS T $xe] FAS 3 8lEN D
= 3]

+ 19.10ng/ml, 2¥ &2 6048% = YEwaL, o429 E3 HER D F

o
e
oX,
1
ple
=
1o,
i)
oX
=
iuj
rg
)
off
k1
)
it
huneh
4]

s}
20 & Yeh ojze] nietnl D Gl ud Frvk a8 oR A

oo JFydzrel @4 HEY D fEdEE W 94 (p<0.0001) 81 2o
= Uga 3
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Table 9. The Serum Vitamin D Nutritional Status by Gender

(N=20,990)
Serum Vitamin D(ng/mL) Serum Vitamin D (ng/mL) Levelsl)
N(Mean+SD) Frvalue *p-value Sufficiency Insufficiency Deficiency
(n=996) (n=5,400) (n=14,594)
Men 8,562%? (19.10 +6.66) 78241  <.0001 577(6.74) 2,807(32.78) 5,178(60.48)
Women  12,428" (16.63 £6.02) 419(3.37) 2,593(20.86) 9,416(75.76)
Total 20,990 (17.64 £6.41) 996(4.75) 5,400(25.73) 14,594(69.53)

#p<0.05, **p<0.01, ***p<0.001 by ANOVA test
1) N(%)
2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test

The Serum Vitamin D Nutritional Status by Gender

1950
19.00
18.50 ;
18.00 e
17.50
17.00
16.50
16.00
1550
15.00

19.10

16.63

Serum vitamin D{ng/mL|

Total Men Women

Figure 5. The Serum Vitamin D Nutritional Status by Gender
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The Serum Vitamin D deficiency Rate by Gender

B Total B Men EWomen

80.0%
70.0%

50.0%
40.0%
30.0%
20.0%
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0.0%

Sufficiency(n=996) Deficiency{n=14,594)

Figure 6. The Serum Vitamin D Deficiency Rate by Gender

(3) d¥d €X WER D 9¢EH

AR @4 HEY D IFYHE H7Ee7]l f18 ANOVA testE A A8t
o dAd¥ EA % o] Duncan’s Multiple TestE £33 AFEAAS
A AT dEE 3 HEY DO JSFEEHE A¥E™ Table 10-129
Figure 7-83 ot dAAA oz Agdtidase] &4 vegyl D SFdH=
ARZHE GERaL, Aol golde R dAET AR AN EH v EY
D ezt @A JEET vEY D 29 ES A, Fy BT AA
Aol roldFE AFEol =g, HART Azt AA AFEC =

€}

iy

ot ¥
v

O

RIS

H odAe A @4 vENl D w5+, 209 30t 7F 242 15.45ng/ml,
16.80ng/mlz  7Hg  StA uERsra, 60th,  70+o]del A 19.87ng/ml,
19.98ng/ml= 7HE A vewt. 28 &% 2007 82.71% % 7 = kAL,

h
70+0] /o] 53.85% = 7t vkt FAtel A%, @3 HEY D wX7F 20



ol 16.48ng/ml, 30t 17.02ng/ml= 7F& <9kar, 60t7F 21.25ng/ml= 7}
T E=gow, AHEE 20U17F 77.12% =2 7 =9ka, 60Ul 7F 45.67% = 7F
ot Azte] A dF 8w D sk 200 (14.75ng/ml), 30TH
(16.13ng/ml) ol A StA YERLar, 70+0] 40 A1 19.15ng/mlZ =7 YEF S
W, A E> 20007F 86.50% 2 7HE = kAL, 70+o] el A 5847% & THE %
Kt 53] o2 20t o] A

$ &3 vElYl D 3% % 14.75ng/ml= # A of] A
g R e ey, AWEE 8650%% 1Y ¥ e AWES Ve

d

HEbY D ¥ %=+ 17.33ng/ml, =217]% 20.06ng/mlZ A<el71e] &% njgwl
D &7l A dEiwa, Yy 25 =Qlvirg Aglrie] ¥4 wEkdl D
Tk BA dEiwgth A9 EE A4A7E 71.56%, =907]% 53.33% =
71¢]  AFEel EA  dErRT FUzie]  zole ARV HAE
18.78ng/ml, ©]#}+= 16.38ng/mlZ I #}9] HIE}Y D F=7F wig- vk, A
AEE A7 TR 6265%, ol AE 7741% %2 Ao AP Eo] =4 e
Sk =907]e] A= 21.10ng/ml, A= 19.0lng/mlzE =20 7] % oz}
47 HER D F=7F @A yewa, A¥EE FAE 46.71%, A=
59.93% = oj#te] AP Eo]l EA UEtwth AAH R Aglv] Ao HA
HERY D s%7F 16.38ng/ml2 7Fg vre GG HE YENa, A9E

T741% =2 7} =gkth, olol nlelyl DO JFAel H7lol o] dAwt=
ofzpe] of el Hrkeh wlvIRTE Ao S E HUE wEbA] gl

7] olAe] JgdEl WAL ¥ Bad Aow Anw
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Table 10. The Serum Vitamin D Nutritional Status by Age and Life Cycle of the
Total Number of Subjects

(N=20,990)
Serum Vitamin D(ng/mL) P p- Serum Vitamin D(ng/mL) Levels”
N(Mean+SD) value value Sl(liﬁ:%lgg)c y In(srlj:fglzg(r)l)c y ]()rlejlli;%%ig
Age
19-29 3528 ( 1545+ 546 ) 24499 <.0001 68(1.93) 542(15.36) 2,918(82.71)
30-39 52657 (16.80+ 5.80) 153(2.91) 1,168(22.18) 3,944(74.91)
40-49  4,801¢ (17.32+ 6.14 ) 200(4.17) 1,159(24.14) 3,442(71.69)
50-59  3,741° (19.05% 659 ) 246(6.58) 1,197(32.00) 2,298(61.43)
60-69 2,331* (19.87+ 7.13) 204(8.75) 848(36.38) 1,279(54.87)
70+ 1,324* (1998=+ 7.26) 125(9.44) 486(36.71) 713(53.85)
Life cycle
Adults(19-64) 18,648 (17.33+ 622 ) 383.27 <.0001 776(4.16) 4527(24.28)  13,345(71.56)
Older Adults(+65)  2,342* (20.06+ 7.29 ) 220(9.39) 873(37.28) 1,249(53.33)
*p<0.05, **p<0.01, ***p<0.001 by ANOVA test
1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test

Table 11. The Serum Vitamin D Nutritional Status by Age and life cycle of the
Men

(N=8,562)
Serum Vitamin D(ng/mL) P p- Serum Vitamin D(ng/mL) Levels”
N(Mean+SD) value  value Slglficsi;%cy In(srifl;ifgig%cv ?ﬁﬁglle;g
Age
19-29  1,425%Y (16.48 +5.73) 110.91 <.0001 38(2.67) 288(20.21)  1,099(77.12)
30-39  1,964% (17.92 +6.08) 83(4.23) 543(27.65)  1,338(68.13)
40-49 1,893° (19.21 £6.44) 124(6.55) 630(33.28)  1,139(60.17)
50-59 1,514 (20.65 +6.82) 140(9.25) 603(39.83) 771(50.92)
60-69 1,097* (21.25£6.93) 118(10.76) 478(43.57) 501(45.67)
70+ 669° (20.78 £7.35) 74(11.06) 265(39.61) 330(49.33)
Life cycle
Adults(19-64) 7,393 (18.78 +6.52) 124 <.0001 448(6.06) 2,313(31.29)  4,632(62.65)
Older Adults(+65) 1,169* (21.10 £7.18) 129(11.04) 494(42.26) 546(46.71)
#p<0.05, **p<0.01, *+*xp<0.001 by ANOVA test
1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test
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Table 12. The Serum Vitamin D Nutritional Status by Age and Life Cycle of the
Women

(N=12,428)
Serum Vitamin D(ng/mL) P p- Serum Vitamin D(ng/mL) Levels”
N(Mean+SD) value value Sl(lflflzlfg)c y In(srlj:ffZI,cslgg)c y ]?Elegﬁ?g;/
Age
19-29 2,103 (14.75 £5.15) 129.49 <.0001 30(1.43) 254(12.08) 1,819(86.50)
30-39  3,301¢ (16.13 £5.52) 70(2.12) 625(18.93) 2,606(78.95)
40-49  2,908¢ (16.10 £5.60) 76(2.61) 529(18.19) 2,303(79.20)
50-59  2227¢ (17.97 +6.21) 106(4.76) 594(26.67) 1,527(68.57)
60-69  1,234° (18.65+7.09) 86(6.97) 370(29.98) 778(63.05)
70+ 655" (19.15 +7.08) 51(7.79) 221(33.74) 383(58.47)
Life cycle
Adults(19-64) 11,255 (16.38 £5.82) 207.16  <.0001 328(2.91) 2,214(19.67) 8,713(77.41)
Older Adults(+65)  1,173* (19.01 £7.26) 91(7.76) 379(32.31) 703(59.93)
*p<0.05, **p<0.01, ***p<0.001 by ANOVA test
1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test

The Serum Vitamin D (ng/mL) Nutritional Status by Age and Life cycle
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Figure 7. The Serum Vitamin D Nutritional Status by Age and Life Cycle
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The Serum Vitamin D Deficiency Rate by Age and Life cycle
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Figure 8. The Serum Vitamin D Deficiency Rate by Age and Life Cycle

2) Mg’ D AHF
(1) =4 ve?l D HHF

A= HER D AHZFES HUe7]l 918l ANOVA tests AAI8H3 oH,
Ax¥ EA A o] Duncan’s Multiple TestE Z& AFEAA S A A5
t}. 1 A¥+= Table 13-159 Figure 9-103 #2t}.

2008 1% 20147449 QAwd dizke] ey D AHAHE ¥R
23, AA S} Ao A= FAHQA Aol (p<0.05)E e Wb, xte]
= oA Aol E "dEW A gdth Tdzke] A HER D A A
FolE AurW dAe oxte] A4 2008l A 2012, 2013A7HA S 7tef
t7l 20149 A BAE Bgla, wAe] Aot 2011¥AA ZrtEuar

FHas BAAY vER DO AFH HIME AT d=elel A=

o]

o

,44,



20083 F-¥ 20143 7FA = A9 19-294] 7| Supg/days T dAFe= A
Askar el 1 7l AA, dde] vEY D AHHS SRAAY bug
/day& A3 star glol dask deEta Hrksk 4 Aok a2y, dA4 7
ol Al H7FAl 20154 k=l e] HlElYl D A FH 7ol Ade 7S SHug/dayell
A 10pg/day & =2, =212 10pg/dayol A 15pg/day = FF G HA, Ty
oAl 10pg/day B et SEA vhel HIERRI D AFH 7 BES AR e
o 53 dAET Ao A9-rF g GA vebg vEw D A4FH A
BE AAel AF 2008 87.70%Ath7F 2011 85.83%= A Tirt
20124 86.01% = thA] S7Fdlar, 2014l 86.43% =2 S7lFolE Holi 9l
S, 2008@HTHE W2 APES Hola Ak HExel A9 20084
82.45% 9 th7F 2010 80.91% = FAE Holtrt oAl F7hslar, 20144 o
T 83.09%% 237 2008l ®ls| Frbe Ao eyt ofxte] A9
200813 91.18% A th7F 2013\ 88.87% = 3] FHastthrE 20141 89.10% =
ThA] 750l 2 YEt ot 20080 Rl E we APES Holu
oo AAA o zE dASE ofAe] A= 2008dl HlE 2014 AR E ]
A

CdAel AgE odd F7hE welm g

30

=

=

bR
ke
rO
rE
2

Table 13. The Vitamin D Intake by Year of the Total Number of Subjects

(N=20,990)

Vitamin D Intake(yg/day) Vitamin D Intake(ug/day) Levels"”

F-value =*p-value >10 or >15 <10 or <15

N(Mean=5D) (n=2,805) (n-18,185)

2008 3,641"7 (551 + 11.88) 3.12 0.0046 448(12.30) 3,193(87.70)
2009 4,448" (588 + 12.56) 535(12.03) 3,913(87.97)
2010 3,652 (6.25 + 11.86) 532(14.57) 3,120(85.43)
2011 3,515° (647 + 13.34) 498(14.17) 3,017(85.83)
2012 3,189 (655 + 13.24) 446(13.99) 2,743(86.01)
2013 1,292* (6.62 = 14.72) 176(13.62) 1,116(86.38)
2014 1,253 (6.18 + 12.64) 170(13.57) 1,083(86.43)
Total 20,990 (6.15 + 12.72) 2,805(13.36) 18,185(86.64)

#p<0.05, **p<0.01, ***p<0.001 by ANOVA test

1) N(%)
2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test
3) Normal: Adults>10gg/day or Older Adults>15ug/day, Deficiency: Adults<10ug/day or Older Adults<15ug/day
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Table 14. The Vitamin D Intake by Year of the Men

(N=8,562)
Vitamin D Intake(yg/day) Vitamin D Intake(ug/day) Levels"?
F-value *p-value >10 or =15 <10 or <15
NMean+5D) (n=1513) (n=7,049)

2008 1,453 (6.74 + 13.27) 1.26 0.2718 255(17.55) 1,198(82.45)
2009 1,839* (7.49 + 15.65) 297(16.15) 1,542(83.85)
2010 1,477 (771 £ 14.69) 282(19.09) 1,195(80.91)
2011 1,390* (820 + 15.92) 257(18.49) 1,133(81.51)
2012 1,247* (784 + 14.14) 229(18.36) 1,018(81.64)
2013 600* (756 + 17.88) 99(16.50) 501(83.50)
2014 556¢ (7.28 + 15.13) 94(16.91) 462(83.09)
Total 8562 (7.56 + 15.08) 1,513(17.67) 7,049(82.33)

#p<0.05, **p<0.01, ***p<0.001 by ANOVA test

1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test

3) Normal: Adults>10gg/day or Older Adults>15ug/day, Deficiency: Adults<10ug/day or Older Adults<15ug/day

Table 15. The Vitamin D Intake by Year of the Women

(N=12,428)
Vitamin D Intake(ug/day) Vitamin D Intake(yg/day) Levels1)Y?
F-value #*p-value >10 or =15 <10 or <15
N(Mean+SD) (n=1,292) (n=11,136)
2008 2,188"2(4.69 + 10.78) 2.86 0.0088 193(8.82) 1,995(91.18)
2009 2,609° (4.75 + 9.67 ) 238(9.12) 2,371(90.88)
2010 2,175" (5.26 + 9.34 ) 250(11.49) 1,925(88.51)
2011 2,125 (534 + 11.20) 241(11.34) 1,884(88.66)
2012 1,942% (5.73 = 12.57) 217(11.17) 1,725(88.83)
2013 692" (5.80 £ 11.23) 77(11.13) 615(88.87)
2014 697% (5.31 = 10.15) 76(10.90) 621(89.10)
Total 12,428 (517 = 10.70) 1,292(10.40) 11,136(89.60)
#p<0.05, **p<0.01, ***p<0.001 by ANOVA test

1) N(%)
2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test
3) Normal: Adults>10gg/day or Older Adults>15ug/day, Deficiency: Adults<10ug/day or Older Adults<15ug/day
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Table 16. The Vitamin D Intake by Gender

(N=20,990)
Vitamin D Intake (zg/day) Vitamin D Intake(gg/day) Levels!®
e
Men 856242 (756 + 15.08) 179.57  <.0001 1,513(17.67) 7,049(82.33)
Women 12,428 (517 + 10.70) 1,292(10.40) 11,136(89.60)
Total 20,990 (6.15 £ 12.72) 2,805(13.36) 18,185(86.64)

#p<0.05, *xp<0.01, **+*p<0.001 by ANOVA test

1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test

3)Normal: Adults >10ug/day or Older Adults>15ug/day, Deficiency: Adults<10ug/day or Older Adults<15xg/day
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The Vitamin D Intake Status by Gender
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Table 17. The Vitamin D Intake by Age of the Total Number of Subjects

(N=20,990)
Vitamin D Intake(ug/day) Vitamin D Intake(zg/day) Levels!”
F-value *p-value =10 or =15 <10 or <15
N(Mean+SD) (n=2,805) (n=18,185)
Age
19-29 3,528"7( 564 + 12.68 ) 10.19  <.0001 393(11.14) 3,135(88.86)
30-39 5265" ( 6.34 + 12.35 ) 751(14.26) 4,514(85.74)
40-49 4.801* ( 694 + 13.68 ) 773(16.10) 4,028(83.90)
50-59 3,741° ( 621 + 1239 ) 574(15.34) 3,167(84.66)
60-69 2,331° ( 565 + 12.99 ) 238(10.21) 2,093(89.79)
70+ 1,324° ( 452 + 10.70 ) 76(5.74) 1,248(94.26)
Life_cycle
Adults(19-64)  18648" ( 6.30 + 12.83 ) 25.04  <.0001 2,661(14.27) 15,987(85.73)
Older Adults(+65) 2,342° ( 491 + 11.74) 144(6.15) 2,198(93.85)
#p<0.05, **p<0.01, ***p<0.001 by ANOVA test
1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test
3) Normal: Adults>10gg/day or Older Adults>15ug/day, Deficiency: Adults<10ug/day or Older Adults<15ug/day

Table 18. The Vitamin D Intake by Age of the Men

(N=8,562)
Vitamin D Intake(gg/day) Vitamin D Intake(yg/day) Levels'™
F-value *p-value >10 or =15 <10 or <15
N(Mean+SD) (n=1,513) (n=7,049)
Age

19-29  1,425"%(7.16 + 16.70 ) 5.64 <.0001 216(15.16) 1,209(84.84)
30-39 1,964 (7.97 £ 14.09 ) 408(20.77) 1,556(79.23)
40-49  1,893* (852 + 16.39 ) 399(21.08) 1,494(78.92)
50-59  1,514%¢ (7.78 + 14.23 ) 307(20.28) 1,207(79.72)
60-69 1,097 (6.68 + 14.99 ) 136(12.40) 961(87.60)
70+ 669¢ (539 + 11.69 ) 47(7.03) 622(92.97)

Life_cycle
Adults(19-64)  7,393* (7.83 + 1543 ) 17.48 <.0001 1,424(19.26) 5,969(80.74)
Older Adults(+65) 1,169 (585 + 1251 ) 89(7.61) 1,080(92.39)

#p<0.05, **p<0.01, ***p<0.001 by ANOVA test

1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test

3) Normal: Adults>10gg/day or Older Adults>15ug/day, Deficiency: Adults<10ug/day or Older Adults<15ug/day
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Table 19. The Vitamin D Intake by Age of the Women

(N=12,428)
Vitamin D Intake(ug/day) Vitamin D Intake(yg/day) Levels!”
F-value *p-value >10 or =15 <10 or <15
N(Mean+SD) (n=1,292) (n=11,136)
Age
19-29  2,103°2(4.61 + 885 ) 733 <.0001 177(8.42) 1,926(91.58)
30-39 3,301%" (5.37 + 11.08) 343(10.39) 2,958(89.61)
40-49 2,908 (591 + 11.48) 374(12.86) 2,534(87.14)
50-59 2,227 (5.14 + 10.84) 267(11.99) 1,960(88.01)
60-69 1,234° (4.73 £ 10.82) 102(8.27) 1,132(91.73)
70+ 655° (3.64+ 952 ) 29(4.43) 626(95.57)
Life_cycle
Adults(19-64)  11,255% (5.30 £ 10.67) 16.39  <.0001 1,237(10.99) 10,018(89.01)
Older Adults(+65) 1,173° (3.97 + 10.84) 55(4.69) 1,118(95.31)
#p<0.05, **p<0.01, ***p<0.001 by ANOVA test
1) N(%)

2) Different Letter Within a row Represents Statistical Difference by Duncan’s Multiple Test
3) Normal: Adults>10gg/day or Older Adults>15ug/day, Deficiency: Adults<10ug/day or Older Adults<15ug/day

The Vitamin D Intake Status by Age and Life cycle
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Figure 14. The Vitamin D Intake Deficiency Rate by Age and Life Cycle

,52,



=

o

=
T

=

=

D YA H
AR, A

=

=

-

}o]+= Duncan’s Multiple Test
7o TA

Table 203 #t}.

g3 ¥EYl D F&F
X

HER D 9% H
2

1

T

=

R

=

-

gl o

=

Al
Feleh 2 A

saRom, 7

E

=

S

O]

A A

&} =]

(1) A7A 5 84

214 3)

AT g

37t
1) A8 57

o

2.
ANOVA testE&

o
i

—

NI
wK

5
e

—

<

’

LHER T

il

ol
f

NR

of
E

’

o] # el =}o] (p<0.001)

o

4

hs

o

o

0
_—

N
B

ERd

[e]

|

hYE

)

AFA L9 7

o

16.77ng/ml&

E=
) WEel D BEsb wA uebuo

g2 18.46ng/ml, o} 3}

=

16.92ng/ml=2 7} @ %a, AFE A o] 19.68ng/mlE =A YEFGOH,
1 5

o olE AF A$

A

ilin
{

of-
TO

o
il

o)

2 (Farming)® 74 %7} 22.76ng/ml=Z 713 =

WA, ARA FAR

-

T

Aol A

Z]
=y

sttt

87}

Ho

Hus =AA S A

Os

W

o

,53,



o gE9 EAo] JgH wZo] HEF FAAH 94 A1 Y= Ao=
AR 4EE U SuE As g =mF A4 A FAd 4%
g ez Qo ole 2 ATAISE 54 27 U Aol gl

Table 20. The Serum Vitamin D Nutrition Status by the Demographic

Characteristics of the Subjects

Mean+SD
Serum vitamin D (ng/mL)
Total(n=20,990) Men(n=8,562) Women(n=12,428)
*p-value #p-value #p-value
Region
Seoul,Gyeonggiprovince 16.92+ 6.009" <.0001 17.83% 6.10°¢ <.0001 16.32+ 5.86° <.0001
Metropolitancity? 17.41+ 6.30¢ 1896+ 6.50" 16.36+ 5.93"
Province® 17.99+ 6.60° 19.64+ 6.89° 16.84+ 6.12°
Jejudo 19.68+ 6.50* 22.12+ 6.28* 17.93+ 6.09*
Housing
House 18.46+ 6.84* <.0001 19.85+ 7.17* <.0001 17.42+ 6.39* <.0001
Apartment 16.77+ 5.78" 18.23+ 5.89° 15.84+ 552°
Household Income
<100 1896+ 7.27* <.0001 19.93+ 7.55* <.0001 18.28+ 6.99* <.0001
100-300  17.84+ 654" 19.24+ 6.86" 16.84+ 6.10"
300-500 17.27+ 6.19¢ 18.89+ 6.49" 16.14+ 5.71°¢
=500 17.09+ 5.86¢ 18.68+ 5.97°¢ 16.09+ 5.55¢
Education
Elementary 19.74+ 7.15% <.0001 21.67+ 7.54° <.0001 18.76+ 6.74* <.0001
Middle School 19.19+ 6.89° 20.88+ 7.09" 17.90+ 6.44°
High School 17.20+ 6.22°¢ 1872+ 6.52¢ 16.14+ 5.78¢
University ~ 16.74+ 5.79¢ 18.11+ 6.01¢ 15.70+ 5.39¢
Marital Status
Married 18.13+ 6.47* <.0001 19.79+ 6.67* <.0001 17.06% 6.11°* <.0001
Single 15.37+ 5.54° 1651+ 5.96" 14.32+ 4.90°
Eat Out”
Yes 17.60+ 6.37° <.0001 19.07+ 6.62° 0.0175 16.57+ 5.98" <.0001
No 1845+ 7.10* 19.99+ 7.58? 17.68+ 6.73*
Occupation
Manager 16.59+ 5.58¢ <.0001 17.89+ 5.72¢ <.0001 15.37+ 5.15¢ <.0001
Officejob 16,61+ 5.73¢ 1819+ 5.83¢% 15.09+ 5.20¢
Serviceship 17.12+ 6.00° 1847+ 6.20¢ 16.34+ 5.73%
Farming 22,76+ 7.01* 24.15+ 6.99* 21.03+ 6.64*
Technicalskill 18.74+ 6.54° 19.29+ 6.61°¢ 15.99+ 5.37¢
Simplelabor 1857+ 6.90° 20.26+ 7.14" 17.50+ 6.53"
Notemployed 16.98+ 6.21°¢ 17.89+ 6.62° 16.71+ 6.05¢

#p<0.05, *#p<0.01, *#+p<0.001 by ANOVA test

1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test

2) Busan, Ulsan, Daegu, Gwangju, Daejeon, Incheon

3) Gangwon, NorthChungcheong, SouthChungcheong Province, Jeonbuk, Jeonnam, Kyeongnam, Gyeongbuk
4) Eat Out: Yes(>1/month,1-3/month,1-2/week,3-4/week,5-6/week,>1-2/day), No(<1;month, nothing)
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Table 21. The Vitamin D Intake by the Demographic Characteristics of the
Subjects

Mean=SD
Vitamin D intake (ug/day)
Total(n=20,990) Men(n=8,562) Women(n=12,428)
*p-value *p-value *#p-value
Region
Seoul, Gyeonggiprovince 6.42+ 13.14%" 0.1571 8.07+ 15.83* 0.4875 5.32+ 10.85" 0.4875
Metropolitancity 6.24+ 13.10° 7.56+ 15.28° 535+ 11.30%
Province 596+ 12.39° 7.27+ 14.60° 5.03+ 10.47*
Jejudo 6.33+ 11.66° 8.18+ 15.09° 5.00+ 8.16 *
Housing
House 594+ 12.82° 0.015 7.09+ 14.64° 0.352 5.08+ 11.20* 0.352
Apartment 6.36+ 12.61% 8.10+ 15.54* 5.26+ 10.17%
Household Income
<100 512+ 12,15 <.0001 5.86+ 13.65" 0.0716 459+ 10.94 0.0716
100-300 6.10+ 12.98° 747+ 1507 511+ 11.15®
300-500 6.29+ 12.37° 7.79+ 14.23° 5.24+ 10.76
=500 6.57+ 12.99° 8.32+ 16.72° 5.46+ 9.81 °
Education
Elementary 464+ 11.23° <.0001 5.48+ 12.18" <0001 4.21+ 10.70 <.0001
Middle School 570+ 12.01° 6.58+ 13.42° 5.04+ 10.76*
High School 6.28+ 12.73% 7.44+ 14.25° 5.47+ 11.48*
University 6.81+ 13.48" 8.68+ 17.06 538+ 9.69 *
Marital Status
Married 6.22+ 12.86" 0.0533 7.75+ 15.23° 0.0842 5.24+ 10.95 0.0842
Single 5.78+ 12.10° 6.87+ 14.50° 479+ 9.26 *
Eat Out
Yes 6.22+ 12.78° <.0001 7.64+ 15.23° 0.0203 5.22+ 10.64* 0.0203
No 453+ 11.13° 521+ 993 ° 419+ 11.67°
Occupation
Manager 7.18+ 13.89° <.0001 9.12+ 17.39* 0.2941 536+ 9.14 * 0.2941
Officejob 7.06+ 13.82° 8.78+ 16.64° 541+ 10.14*
Serviceship 6.14+ 13.81° 7.03+ 13.66% 5.63+ 13.88%
Farming 557+ 13.20™ 6.26+ 13.79% 471+ 12.39*
Technicalskill 7.68+ 14.86° 8.18+ 15.54° 5.16% 10.53*
Simplelabor 532+ 9.29 © 6.11+ 10.23* 4.81+ 861 *
Notemployed 537+ 11.32¢ 6.40+ 14.45° 5.06+ 10.21*

#p<0.05, **p<0.01, **#+p<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
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Table 22. The Serum Vitamin D Nutrition Status by the Risk Factors of
Metabolic Syndrome of the Total Subjects

Mean+SD

Serum Vitamin D (ng/mL)

Total(n=20,990)

Men(n=8,562)

Women(n=12,428)

*p-value *p-value *p-value
WC(cm)
<90 or <85 1750+ 6.45 PV <.0001 19.09+ 6.79 * 0.9226 16.46+ 6.00 P <.0001
>90 or =85 18.18+ 6.19 * 19.11+ 6.20 * 17.38+ 6.06 °
BMI(kg/m*)
<25 1751+ 651 ° <.0001 19.18+ 6.89 * 0.1164 1652+ 6.06 ° 0.0002
>25 1797+ 6.10 * 18.94+ 6.18 * 17.00+ 585 *
Blood pressure
SBP(mmHg)
<130 17.42+ 6.33 © <.0001 18.89+ 6.65 ° <.0001 1650+ 593 ° <.0001
>130 18.68+ 6.67 * 19.82+ 6.65 * 17.40+ 647 *
DBP(mmHg)
<85 1747+ 6.37 © <.0001 19.07+ 6.74 * 0.6019 1658+ 597 ° 0.0135
>85 18.37+ 651 19.16+ 6.46 * 17.00+ 6.38 #
FG(ng/dL)
<100 1742+ 636 © <.0001 1896+ 6.70 P 0.0013 1651+ 596 © <.0001
=100 18.49+ 651 # 19.49+ 654 @ 17.30+ 6.28 @
TC(mg/dL)
<240 17.60+ 6.40 ® 0.0025 19.11+ 668 # 0.4776 1654+ 597 ° <.0001
=240 18.09+ 6.47 * 18.92+ 6.44 @ 1757+ 6.44 @
HDL(mg/dL)
>40 or 50 17.77+ 6.44 # 0.0001 19.15+ 6.72 @ 0.2138 16.54+ 590 # 0.0597
<40 or 50 17.42+ 6.35 18.96+ 6.50 @ 16.74+ 6.16 *
TG(mg/dL)
<150 1754+ 6.44 0.0001 19.35+ 6.78 © <.0001 1657+ 6.02 ° 0.0108
=150 17.94+ 6.30 * 18.63+ 6.40 ° 16.94+ 6.01 @

#p<0.05 #* p<0.01, #*++ p<0.001 by ANOVA test

1) Different Letter Within a row Represents

WC: Waist Circumference(Men=90cm, Women =80cm),
BMI: Body Mass Index(Underweight<18.5kg/m’, Normall85 - 25kg/m’, Obesity >25kg/m’),
SBP: Systolic Blood Pressure(Normal<120mmHg),
FG: Fast Glucose(Normal<100mg/dL), TC: Total Cholesterol(Normal0-240mg/dL),

HDL: HDL-cholesterol(Men35-55mg/dL, Women45-65mg/dL), TG: Triglyceride(Normal0-200mg/dL)
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Table 23. The Vitamin D Intake by the Risk Factors of Metabolic Syndrome of
the Total Subjects

Mean+SD
Vitamin D Intake(ug/day)
Total(n=20,990) Men(n=8,562) Women(n=12,428)
=p-value #p-value #p-value
WC(cm)
<90 or <85 6.07+ 12.53 @V 0.0698 7.37+ 1470 ° 0.0343 5.22+ 10.80 * 0.3194
>90 or =85 6.47+ 13.47 * 8.20+ 16.29 ¢ 497+ 10.20 *
BMI(kg/m’)
<25 599+ 12.32 ° 0.0043 737+ 1464 # 0.1113 517+ 10.62 * 0.9649
=25 6.56+ 13.74 ¢ 793+ 1591 ¢ 518+ 10.95 *
Blood pressure
SBP(mmHg)
<130 6.21+ 1298 * 0.09 766+ 1554 * 0.2347 531+ 11.00 * 0.0002
>130 581+ 11.38 ¢ 719+ 1331 # 427+ 845
DBP(mmHg)
<8 6.00+ 12,57 ° 0.0004 7.38+ 14.96 * 0.0834 5.23+ 10.93 * 0.1067
>85 6.81+ 13.37 * 8.01+ 1535 * 474+ 863 *
FG(ng/dL)
<100 6.05+ 1252 ° 0.0216 746+ 15.09 * 0.322 5.20+ 10.60 * 0.5176
>100 6.55+ 13.50 * 7.83+ 1503 * 5.03+ 11.23 *
TC(mg/dL)
<240 6.16+ 12.80 * 0.6589 752+ 15.09 * 0.4709 5.21+ 10.84 * 0.2093
=240 6.01+ 11.72 * 797+ 1490 * 477+ 892
HDL(mg/dL)
>40 or 50 6.27+ 12.46 * 0.0774 754+ 1478 * 0.9016 513+ 981 * 0.6298
<40 or 50 5.95+ 13.13 ¢ 7.59+ 1579 ¢ 522+ 11.71 *
TG(mg/dL)
<150 6.09+ 12.66 * 0.2952 766+ 15.66 * 0.3806 5.25+ 10.60 * 0.0703
>150 6.31+ 12,92 * 7.36+ 1391 * 478+ 11.16 *

#p<0.05 #* p<0.01, =#x p<0.001 by ANOVA test
1) Different Letter Within a row Represents Statistical Difference by Duncan’ s Multiple Test
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Table 24. The Serum Vitamin D Nutrition Status by the Physical
Activity of the Subjects

Mean+SD
Serum vitamin D (ng/mL)
Total(n=20,990) Men(n=8,562) Women(n=12,428)
Variable p-value p-value p-value
High activity 18.42+ 6.61 #V <0001 20.17+7.01° <.0001 16.88 +582° 0.7636
Middle activity 18.04+ 6.36 20.38+ 6.62 % 16.74 +582¢
Low activity 1752+ 652" 1873+ 6.73" 1669 +6.23¢

#p<0.05, #xp<0.01, **xp<0.001 by ANOVA test

1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
High Activity: > 20minutes/1th, > 3day/week(2014Exception > 10minutes)

Middle Activity:>30minutes/1th,>5day/week(2014Exception > 10minutes)

Low Activity: > 30minutes/1th, > 5day/week(2014Exception > 10minutes)
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Table 25. The Vitamin D Intake by the Physical Activity of the Subjects

Mean+SD
Vitamin D intake(ug/day)
Total(n=20,990) Men(n=8,562) Women(n=12,428)
Variable p-value p-value p-value
High activity 6.66+ 13.10°7 0.0847 8.23+ 16.15° 0.1791 5.29+ 945 @ 0.7947
Middle activity 555+ 994 P 6.49+ 10.15° 5.02+9.79 @
Low activity 5.87+ 12.27% 7.16+ 13.67° 497+ 11.10°

#p<0.05, *xp<0.01, **+*p<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
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Table 26. The Serum Vitamin D Nutrition Status by Living Habits of the
Subjects

Mean+SD
Serum Vitamin D (ng/mL)
Total(n=20,990) Men(n=8,562) Women(n=12,428)
#p-value #p-value *p-value
Smoking
Yes 18.25+ 6.80 ¥ <.0001 1870+ 6.87 © <.0001 15.71+ 579 ® <.0001
No 1747+ 6.29 © 19.41+ 648 * 16.68+ 6.03 *
Drinking
Yes 18.00+ 6.44 * <.0001 19.21+ 6.66 * 0.0085 1657+ 5.86 * 0.3407
No 17.17+ 634 © 1877+ 6.69 ° 16.68+ 6.15 *
Sleeping
<6hour 18.03+ 6.66 * <.004 19.27+ 701 @ 0.5831 17.32+ 6.35 * <.0001
6-8hour 1759+ 6.34 © 19.03+ 6.56 * 1655+ 597 °
> 9hour 17.49+ 7.00 ® 19.07+ 765 * 16.28+ 6.19 °
Sress
Yes 17.16+ 6.19 " <.0001 1849+ 652 " <.0001 16.39+ 5.86 © 0.0055
No 17.81+ 648 @ 19.29+ 6.70 * 16.72+ 6.08 ®
Depression
Yes 1811+ 6.60 * <.070 20.64+ 7.26 * 0.0057 17.40+ 6.22 * 0.418
No 17.43% 6.16 " 18.84+ 589 P 17.14+ 6.18 ®

#p<0.05, *#p<0.01, **#+p<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test

(2) BAEsd B vER D HAF

Aggyel wE Retd D A3 AHE 3R] 918 ANOVA testE

AAEg e A4 Zo]= Duncan’s Multiple TestE 3 AFSHAA S
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Table 27. The Vitamin D Intake by Living Habits of the Subjects

Mean+SD
Vitamin D intake (ug/day)
Total(n=20,990) Men(n=8,562) Women(n=12,428)
#p—value #p-value #p-value
Smoking
Yes 7.08+ 13.61°V <.0001 741+ 137718 * 5.26% 1245 %
No 590+ 12.47° 767+ 16.01 % 0.4278 517+ 10.59 * 0.8333
Drinking
Yes 6.67+ 13.44° <.0001 771+ 14.69 # 544+ 11.67*
No 5.45+ 11.70" 7.07+ 1618 ° 0.0873 496+ 9.89 P 0.0127
Sleeping
<6hour 5.80+ 12.26% 0.1228 7.02+ 1270 * 0.2466 511+ 11.95% 0.6702
6-8hour 6.25+ 12.82° 772+ 1541 520+ 1045 *
>9hour 5.58+ 13.97¢ 6.69+ 17.93 ¢ 472+ 985 *
Stress
Yes 598+ 12.56% 0.2424 7.49+ 15.69 ¢ 5.10+ 10.21 #
No 6.21+ 12.78* 758+ 14.87 0.8205 5.21+ 10.89 * 0.604
Depression
Yes 4.76+ 11.24* 0.1126 577+ 1463 # 448+ 10.09 #
No b5.67+ 12.49* 7.29+ 1494 % 0.3189 5.33+ 11.90 # 0.1599

#p<0.05, **p<0.01, *+xp<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
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Table 28. The Nutrition State by Serum Vitamin D Levels for Total

Mean+SD(%)
Serum vitamin D (ng/mL)

Sufficiency (n=996) Insulfficiency (n=5400) Deficiency(n=14,594) Total(20,990) vzllJL;e
Energy (kcal) 206516+ 81048 (8605 )7 206361+ 79538 *(86.19 ) 195603+ 767.82 " (8150 ) 1990.20+ 778.70 (8293 ) <.0001
Water(ml) 101586+ 583.16 " (4063 ) 107174+ 67322 *(42.87 ) 100195+ 610.17 ® (40.08 ) 1020.60+ 62650 (40.82 ) <.0001
Carbohydrate(g) 337.30+ 127.63 * (86.49 ) 33256+ 121,77 #(8.27 ) 309.22+ 11692 ° (7929 ) 316,60+ 11920 (81.18 ) <.0001
Protein(g) 7135+ 3495 ° (11892) 7455+ 3712 “(124.25) 7093+ 3578 ° (11821) 7190+ 36.10 (119.83) <.0001
Fat(g) 3742+ 2703 ¢ (86.36 ) 4069+ 2886 (9390 ) 4263+2965 ¢ (9837 ) 4190+ 2940 (9669 ) <0001
Calcium(mg) 53157+ 34095 © (6645 ) 53805+ 33247 “(67.26 ) 50369+ 31161 ° (6296 ) 51390+ 31890 (6424 ) <.0001
Phosphorus(mg) 121450+ 524.82 * (17350)  1237.79+ 50840 (176.83) 115383+ 487.05 © (164.83) 117830+ 495.80 (168.33) <.0001
Iron(mg) 1629+ 1279 * (162.83) 16.28+ 1668 *(162.77) 1484+ 1068 © (148.38) 1530+ 1260 (153.00)  <.0001
Sodium(mg) 513511+ 3164.80% (342.34) 512639+ 3310.68%(341.76) 4761.92+ 2960.78" (317.46) 4873.40+ 3068.80(324.89) <.0001
Potassium(mg) 327570+ 1576.94% (9359 ) 3266.34+ 158252%(93.32 ) 302324+ 1465.22° (8633 ) 3097.80+ 1505.80(8851 ) <.0001
Vitamin A(ugRE) 869.78+ 919.30 ® (11597) 89952+ 122057°(119.94)  834.14+ 99331 ° (111.22) 852,70+ 105360(11369)  0.0004
Thiamin(ug) 142+ 082 ®(11855) 145+ 083  *(120.90) 140£ 080 ° (11682) 140+ 080  (11667) 0.0007
Riboflavin(mg) 122068 (8129 ) 129+ 072 *(&.77 ) 1.26£ 068 (8372 ) 130+ 070 (8667 ) 0.0028
Niacin(mg) 1697+ 861  © (106.05) 1763+908  *(110.19)  1665+876 ° (10404) 1690+ 880 (10563) <.0001
Vitamin C(mg) 10576+ 83.13 * (10576) 11159+ 101.42 *(111.59) 110.16% 10098 * (110.16)  110.30+ 100.30 (110.30)  0.228
Vitamin D(pg/day) 603+ 1250 * (6029 ) 667+ 1322 *(66.72 ) 596+ 1254 * (5958 ) 6.10+ 1270  (61.00 ) 0.0019
#p<0.05, **p<0.01, *+*p<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
2) EER%: Rate of Intake of Estimated Energy Requirements of Adults(30-49) Men and Women
Table 29. The Nutrition State by Serum Vitamin D Levels for Men

Mean+SD(%)
Serum vitamin D (ng/mL)

Sufficiency (n=577) Insulfficiency (n=2,807) Deficiency(n=5,178) Total(n=8 562) VZIIZe
Energy (kcal) 234969+ 82213 “U(97.90 /P 237597+ 80543 * (99.00)  2346.79+ 82054 © (97.78) 235650+ 81570 (9819) 03053
Water(ml) 1121.90+ 631.76 © (4488) 119337+ 73891 * (47.73)  1160.68+ 687.07 ® (4643 ) 116580+ 701.20 (46.63) 0.0347
Carbohydrate(g) 36872+ 12925 * (9454)  366.55% 121.10 * (9399) 351.32+ 12027  (90.08) 35750+ 12140 (91.67) <.0001
Protein(g) 80.92+ 3688 " (134.87) 8622+ 40.28 * (143.71) 8543+ 3990 * (142.39) 85.40+ 39.80 (142.33) 0.0143
Fat(g) 4250+ 2947 ¢ (98.08) 4713+ 31.02 ° (108.75) 5172+ 3348 * (119.36) 49,60+ 3260 (114.46) <.0001
Calcium(mg) 566.20+ 34326 ¢ (70.77)  587.09+ 350.22 * (73.39) 56355+ 325,79 * (7044) 57140+ 33570 (7143) 0.0105
Phosphorus(mg) 135368+ 53621 ® (193.38) 139533+ 522.13 @ (199.33) 134946+ 51925 ® (192.78) 1364.80+ 521.70 (194.97) 0.0008
Iron(mg) 1763+ 14.02 * (17635) 1822+ 2108 * (182.17) 1708+ 1078 * (170.76) 1750+ 1510 (175.00) 0.005
Sodium(mg) 591822+ 3237.67% (394.55) 5919.30+ 3265.97% (394.62)  5747.24+ 3151.37* (383.15) 5815.20+ 3195.90(387.68)  0.0518
Potassium(mg) 353582+ 154950° (101.02) 357816+ 1590.89% (102.23)  3384.78+ 1457.91" (96.71) 345840+ 1511.60( 9881 ) <.0001
Vitamin A(ugRE) 93462+ 964.12 * (124.62)  971.38+ 1274.24* (129.52) 91638+ 10983.92* (122.18) 935,60+ 1151.40(124.75) 01253
Thiamin(ug) 159+ 083 ° (132.56) 165+ 088  ©(137.42) 168+ 0838 (140.07) 170+ 090  (141.67) 0.0341
Riboflavin(mg) 135+ 072 (8973) 144077 * (9%B.74) 146+ 074  * (97.03) 140+ 080 (9333) 0003
Niacin(mg) 1915902 ° (11970) 2034+ 979 * (127.12) 1996+ 989 * (12475) 2000+ 980  (125.00) 0.0213
Vitamin C(mg) 10821+ 8598 * (10821) 11556+ 99.12 * (11556) 11171£9788  * (111.71) 11270+ 9750 (112.70) 0.1243
Vitamin D(pg/day)  7.06+ 1467 * (7056) 800+ 1521 * (7996 ) 737+ 1504 * (7374) 760+ 1510 (7600) 0.1508

*p<0.05, **p<0.01, ***p<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
2) EER%: Rate of Intake of Estimated Energy Requirements of Adults(30-49) Men and Women
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Table 30. The Nutrition State by Serum Vitamin D Levels for Women

Mean+SD(%)
Serum vitamin D (ng/mL)

Sufficiency (n=419) Insulfficiency (n=2,593) Deficiency(n=9,416) Total(n=12,428) \21)1;6

Energy (kcal) 1673.34% 605.45 PP( 8807 )7 173589+ 634.35 *(91.36) 174115+ 64297 * (9164) 1737.80+ 64000 (91.46) 0.1037

Water(ml) 869.83+ 471.83 © (143.49) 940.07+ 565.36 *( 47.00 ) 914,67+ 544.08 ® ( 4573 ) 91850+ 546,50 ( 45.93) 0.02
Carbohydrate(g) 204,05+ 111.83 * (75.40) 29577+ 111.38 *( 75.84 ) 286,07+ 10827 * (73.35) 28840+ 109.10 (739 )  0.0002
Protein(g) 5818+ 2708 ° (116.35) 61.92+ 2839 “(123.83) 6295+ 3048 * (12590) 62,60+ 30.00 (125.20)  0.0028
Fat(g) 30.43+ 2140 © (8693) 3372+ 2448 *(96.34) 3762+ 2600 * (107.49) 3660+ 2560 (104.57)  <.0001
Calcium(mg) 48390+ 325.05 * (69.13) 43496+ 303.37 “(69.28)  470.78+ 29848 * (67.25)  474.20+ 30050 ( 67.74) 0.0826
Phosphorus(mg) ~ 1022.85+ 44257 © (146.12)  1067.26% 432.75 *(15247) 104625+ 43221 * (14946)  1049.80+ 432.80 (149.97)  0.0392
Iron(mg) 1443+ 1063 * (103.09) 1418+ 950  *(101.27) 1361+ 1042 * (97.19) 1380+ 1020 (9857)  0.0165
Sodium(mg) 4056.68+ 2717.48* (27045)  4268.05+ 3140.90% (284.54)  4220.08+ 2701.68* (281.34) 422460+ 2799.50(281.64)  0.3402
Potassium(mg) 291749+ 154559 (83.36) 292879+ 1502.43%( 8368 ) 282442+ 1430.88* ( 80.70 )  2849.30+ 1450.60( 81.41 )  0.0032
Vitamin A(ugRE)  780.48+ 846,79 * (120.07) 821.74+ 1154.89 (126.42) 78891+ 927.10 * (121.37) 79550+ 976.60 (122.38)  0.3013
Thiamin(pg) 119+ 0.74  * (108.28) 124+ 071 *(11238) 125+ 070 * (11349) 1202070 (109.09) 02192
Riboflavin(mg) 105£059 ° (87.09) 1124062  *(9372) 115062 * (%51) 110060 (9167) 0.0022
Niacin(mg) 139669 " (972) 1470+ 717 *(104.93) 1482+ 747  * (105.89) 1480+ 740  (105.71)  0.0555
Vitamin C(mg) 10238+ 79.03 * (102.38)  107.28+ 10369 “(107.28)  109.30+ 10265 * (109.30) 10860+ 10220 (10860)  0.2976
Vitamin D(pg/day)  462+849 * (4616) 5.24+ 1047 *(52.39) 518+ 108 * (51.79) 520+ 1070 (52.00) 05336

#p<0.05, #xp<0.01, *##xp<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
2) EER%: Rate of Intake of Estimated Energy Requirements of Adults(30-49) Men and Women

Table 31. Estimanted Energy Requirements(EER) and Recommended Nutrient
Intake(RNI) of Adults(30-49)

Men Women
Energy(kcal) 2400 1900
Water(ml) 2500 2000
Protein(g) 60 50
Calcium(mg) 800 700
Phosphorus(mg) 700 700
Tron(mg) 10 14
Sodium(mg) 1500 1500
Potassium(mg) 3500 3500
Vitamin A(ugRE) 750 650
Thiamin(pg) 1.2 1.1
Riboflavin(mg) 15 1.2
Niacin(mg) 16 14
Vitamin C(mg) 100 100
Vitamin D(ug/day) 10 10
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Figure 15. Percentages of Nutrients Intake for EER% and RNI% of the Subjects.
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Table 32. The Food Intake State by Serum Vitamin D Levels for Total

Mean+SD(%)
Serum vitamin D (ng/mL)

Food groups Sufficiency (n=996) Insufficiency(n=5,400) Deficiency(n=14,594) Total(n=20,990) *p-value
Grain 31590+ 143.00* ( 105.30) 31260+ 15450 ( 104.20 ) 297,60+ 151.00°( 99.20) 302.40+ 151.70(100.80)  <.0001
Potato 104.00+ 171.20* ( 281.08) 99.60+ 168.00%( 269.19 ) 82.40% 134.60"(222.70) 87.70+ 145.70(237.03) <.0001
Sugar 11.10+ 1490 * ( 86.72 ) 12,00+ 17.20 *( 9375 ) 11.80+ 21.80 *( 92.19) 11.80+ 2050 ( 92.19) 0.498
Bean 5350+ 81.30 ¢ (176.74) 5870+ 87.30 *(177.34) 5820+ 88.30 *(175.83) 5830+ 87.70 (176.13) 0.9583
Nut 820+ 3340 * (11884) 710+ 24.90 *( 102.90) 670+ 40.40 *( 97.10) 6.90+ 36.70 (100.00) 0.4879
Vegetable 362.90+ 232.00* ( 127.78 ) 35340+ 241.80* ( 124.44 ) 316.80+ 217.00°(111.55) 328.60+ 225.10(115.70) <.0001
Mushroom 16,40+ 27.30 * ( 287.72) 19.30+ 30.70 *( 338.60 ) 20.00+ 32.70 *(350.83) 19.70+ 32.10 (34561) 0.246
Fruit 336,50+ 339.00* (175.26) 334,60+ 378.70* ( 174.27) 295.40+ 319.80°(153.85) 30750+ 337.40(160.16)  <.0001
Meat 126.20+ 143.10* ( 108.79) 131.20+ 15380 ( 113.10 ) 12570+ 148207 (108.36) 12710+ 149.40(10957)  0.1319
Egg 45770+ 4650 ¢ (150.33) 4700+ 4810 “( 15461) 4430+ 44.20 *(145.72) 4500+ 4530 (148.03)  0.0275
Fish 7140+ 9410 ®( 7778 ) 75,70+ 10810%( 82.46 ) 63.30+ 97.70 °( 74.40) 7040+ 10040( 7669 ) <.0001
Seaweed 14.00+ 3460 * ( 54.05 ) 1360+ 39.00 *( 5251 ) 12,70+ 40.60 *( 49.03) 13.00+ 39.90 (50.19) 04413
Dairy 21670+ 176.60* (19348 ) 229.40+ 17850%( 204.82 ) 216,50+ 176.60%(193.30) 219,60+ 177.10(196.07) 0.0197
Oil 830+ 940 ° ( 222) 890+ 10.10 “( 98.89 ) 9.00+ 10.20 *(100.00) 9.00+ 10.10 (100.00)  0.0713
Beverage 28360+ 459.10* (147.71) 306.80+ 517.00*( 159.79 ) 295.80+ 470.10 (154.06) 298,00+ 482.10(155.21)  0.2901
Seasonings 3700+ 3830 * ( 9320 ) 3860+ 41.10 *( 97.23 ) 36.80+ 42.90 “( 92.70) 3720+ 4220 (9370)  0.0214
Processed food 4970+ 47.70 * 106.10+ 105.60° 109.10+ 129.00* 106.10+ 121.60 0.2045
Other 2550+ 122.40" (3187.50) 10.30+ 36.30 (1287.50) 6.10+ 2050 °(76250) 790+ 3560 (987.50)  0.0003

*p<0.05, **p<0.01, ***p<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
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Table 33. The Food Intake State by Serum Vitamin D Levels for Men

Mean+SD(%)
Serum vitamin D (ng/mL)

Food groups Sufficiency (n=577) Insufficiency (n=2,807) Deficiency(n=5,178) Total(n=8562) *p-value
Grain 347.10+ 146.70 *( 10269 ) 34710+ 15460" (10269)  339.20+ 157.00*(100.36) 342.30+ 15550(101.27)  0.0608
Potato 104.70+ 17890 *( 290.03 ) 91.20% 157.10* (252.63) 73.30% 123.70"(203.05) 81.10+ 139.70(224.65) <.0001
Sugar 13.00+ 1620 *( 97.01 ) 14.30+ 1830 * (106.72) 14.10+ 22.00 *(105.22) 14.10+ 2050 (105.22) 0.4586
Bean 60.20+ 77.70 (15842 6320+ 91.90 * (166.32) 67.70+ 100.80* (178.16) 65.70+ 9650 (172.89) 0.1165
Nut 860+ 34.70 *(12647) 730+ 24.30 * (107.35) 7.30+ 60.90 *(107.35) 740+ 50.20 (108.82) 0.8658
Vegetable 405.00+ 241.60 *( 12696 ) 398,80+ 249.80° (12502)  367.80+ 222.30°(115.30) 330.60+ 23360(119.31)  <.0001
Mushroom 1750+ 2850 *(324.07) 19.90+ 29.60 * (368.52) 20.50+ 3570 *(379.63) 20.20+ 3360 (374.07) 06437
Fruit 340.70+ 365.70 *( 192.49) 322,80+ 354.10° (182.37)  284.90+ 320.20°(160.96) 301.40+ 335.80(170.28)  0.0001
Meat 14530+ 161.30 *( 102.32) 15520+ 171.70* (109.30)  155.10+ 170.80"(109.23) 154.60+ 17050(10887) 05106
Egg 52.00+ 5410 *(160.99) 5240+ 53.00 * (162.23) 52.40+ 50.60 *(162.23) 5240+ 51.50 (162.23) 0.9898
Fish 83.00+ 10650 “( 79.81 ) 89.50+ 121.00* ( 86.06 ) 87.90+ 11820% ( 8452 ) 88.10+ 11840( 84.71 ) 0.4939
Seaweed 12.30£ 2390 *( 4862 ) 14.30+ 4380 * (5652) 13.90+ 44.70 *( 5494 ) 14.00+ 43.40 (55.34) 0.7648
Dairy 23510+ 22340 *( 209.91 ) 241.70+ 197.30* (215.80) 229.70+ 192.20* (205.09) 233.60+ 195.50(208.57) 0.3268
Oil 9.60+ 1020 °( 9231 ) 1080+ 11.50 * (103.85) 1150+ 11.80 *(110.58) 11.10+ 11.60 (106.73)  0.0003
Beverage 363.20+ 52820 °(164.34) 397.80+ 609.20% (180.00)  417.80+ 575.20%(189.05) 407.30+ 58360 (184.30)  0.0769
Seasonings 4220+ 4020 *( 8384 ) 46.00+ 46.10 * (96.34) 4560+ 5350 *(96.00 ) 4550+ 5040 (9579) 02205
Processed food 61.00+ 6220 * 116.40+ 102.90* 121.30+ 129.70* 116.70+ 119.10 0.4333
Other 590+ 700 “(49167) 11.90+ 3500 * (991.67) 11.90+ 33.70 *(991.67) 11.50+ 33.10 (958.33)  0.6568
#p<0.05, *xp<0.01, #*+p<0.001 by ANOVA test
1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
Table 34. The Food Intake State by Serum Vitamin D Levels for Women

Mean+SD(%)
Serum vitamin D (ng/mL)

Food groups Sufficiency(n=577) Insufficiency (n=2,807) Deficiency(n=5,178) Total(n=12,428) *p-value
Grain 273.204126.00* ( 105.08 ) 27610+ 14570* (106.19) 27500+ 142.70* (105.77) 27520+ 142.80( 10585)  0.8995
Potato 103.00£160.10% ( 27249 ) 10860+ 178.40* ( 287.30) 87.30 139.80° (23095) 9210+ 14940( 24365) <0001
Sugar 85041250 ° ( 69.67 ) 960+ 1560 (7869 ) 1060+ 2160 * (8689) 1030+ 2030 ( 8443 )  0.0393
Bean 55.80436.40 * ( 19648 ) 5360+ 81.50 * (18873 ) 5280+ 79.90 * (185.92) 53.10+ 80.40 ( 186.97) 0.7845
Nut 7.70431.80 * ( 110.00 ) 680+ 2560 * ( 97.14 ) 6.30% 21.90 * (190.00) 6.50+ 2320 ( 92.86 ) 04724
Vegetable 305.204204.80* ( 123.06 ) 30540+ 223.20* (123.15) 28390+ 20890* (116.49)  293.00+ 212.00( 11815 ) 0.0006
Mushroom 151042590 * ( 24754 ) 1870+ 31.70 * (130656 ) 1970+ 31.20 * (322.95) 19.40+ 31.20 ( 31803) 0.2741
Fruit 332.304309.60 ( 159.76 ) 344,60+ 398.20* ( 165.67 ) 300,00+ 319.60° (144.23)  310.70+ 338.30( 149.38 ) <.0001
Meat 96.30£102.00* ( 107.60 ) 102,50+ 123.10* ( 11453 ) 107.90+ 1950 * (120.56) 106,50+ 127.50( 11899 ) 0.1098
Egg 36.90#31.10 * ( 130.39 ) 4090+ 41.10 * ( 14452) 3980+ 3950 “ (140.64) 3990+ 3960 (14099)  0.3725
Fish 55.00469.90 * ( 69.36 ) 60.30+ 89.40 * ( 76.04 ) 5740+ 8210 * (7238) 5300+ 8330 ( 7314 ) 02571
Seaweed 16.00#44.30 * ( 5993 ) 1290+ 3330 * ( 4831 ) 1200+ 3820 * (4494) 12303750 ( 4607 ) 02117
Dairy 199.604115.90% ( 18145 ) 21950+ 161.40* (19955) 21060+ 16380* (191.45) 21210+ 165.90( 19282)  0.1783
oil 6404790 © ( 8421 ) 680+ 7.80 " (8947 ) 770+900 * (101.32)  750£870 ( 9868 ) <0001
Beverage 14920425890 ( 92.10 ) 19450+ 341.30* ( 120.06 ) 22350+ 37650* (137.96) 21520+ 366.80( 132.34 ) <0001
Seasonings 20.30434.20 * ( 94.01 ) 30.70+ 33.30 * ( 9685 ) 3190+ 3480 * (100.63) 3160+ 3450 ( 968 )  0.1253
Processed food 3840+27.80 * 96.30+ 108.20* 103.00% 12850* 99.60+ 122.90 0.3374
Other 49.404181.50" (12350.00) 870+ 37.60 * (2175.00) 370+ 10.40 ° (925.00) 6.00= 36,70 (1500.00)  <.0001

#p<0.05, ##p<0.01, #**p<0.001 by ANOVA test

1) Different Letter Within a row Represcnts Statistical Difference by Duncan’s Multiple Test
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Table 35. National Statistical Office 2015 Food Intake Average
(g)

Food groups Total Men Women
Grain 300 338 260
Potato 37 36.1 37.8
Sugar 12.8 134 12.2
Bean 33.1 38 28.4
Nut 6.9 6.8 7
Vegetable 284 319 248
Mushroom 5.7 54 6.1
Fruit 192 177 208
Meat 116 142 89.5
Egg 30.4 32.3 28.3
Fish 91.8 104 79.3
Seaweed 259 25.3 26.7
Dairy 112 112 110
Oil 9 10.4 76
Beverage 192 221 162
Seasonings 39.7 475 31.7
Processed food
Other 0.8 1.2 0.4

Percentile of Food Intake for the National Statistical Office 2015 Criteria

M Deficiency(n=14,594) B Insufficiency(n=5,400) Sufficiency(n=996)

Seasonings I D LT DTN

Beverage

ol =

Dairy

Seaweed
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Figure 16. Percentages of Food Intake for the National Statistical Office 2015

Criteria
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Table 36. Correlation Coefficients of Vitamin D, Metabolic Syndrome Risk Factors
and Physical Activity

Vitamin D Metabolic Syndrome Risk Factors Physical Activity

Serum  Vitamin . .
L BMI WC SBP DBP FG TC HDL TG  High Middle Low
VitaminD D Intake

Serum
Vitamin D raminD

VitaminD . 1

Intake ’

BMI  .043#+ .030%+ 1

WC  119%% 043 851sx 1

SBP 104+ 005 .257#% 325+ 1
Metabolic DBP  .070%% .031#+ 202 321#% 750%x 1
Syndrome

Risk Factors FG 0455k 011 217#s 208 217+#x 187+ 1
TC 071004 228%% 245%x  212%x 208*x 165%* 1

HDL  -.050%% —.017+% —.287:#%—345%k - 102%% 1045 - 136%* 147+ 1

TG 027k 007 .269%% 333 216%% 246%* 220%% 321k - 364%% 1

High 074 014+ 057+x 026%x .004 .024#+ 007 -.006 .018+ -.015+« 1

Physical X _
» Middle 080 001 .028%x 023%x 005 -.002 .010 .007 .014x -.015% 212 1
Activity

Low 045#«  -008 .004 -.012 .006 -.008 -.004 -.012 .037** —.031*x .107+* 169+ 1

# p<0.05 #x p<0.01 *xxp<0.001
BMI : Body Mass Index, WC : Waist Circumference, SBP : Systolic Blood Pressure, DBP : Diastolic Blood Pressure,
FG : Fast Glucose, TC @ Total Cholesterol, HDL : HDL-Cholesterol, TG : Triglyceride
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Table 37. Simple Logistic Regression Model for Physical Activity Levels of
Serum Vitamin D

Variable Estimate SE X2 *p-value OR 95%CL

Lower Higher

Physical Activity Levels 0.0619"
Low Activity(Criteria) 1.000
Middle Activity  -0.1315 0.0752 3.0624 0.0801" 0.877 0.757 1.016
High Activity  -0.1142 0.0651 3.0737 0.0796" 0.892 0.785 1.014

#p<0.1, **p<0.05, ***xp<0.001 by Simple Regression Analysis
SE : Standard Error, x2 @ Chi-Square, OR : Odds Ratio, 95%CL : 95% Confidence Limits
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Table 38. Simple Logistic Regression Model for Physical Activity Levels of Men,

and Serum Vitamin D

Variable Estimate SE X2 *p-value OR 95%CL
Lower Higher
Physical Activity Levels 0.0016™
Low Activity(Criteria) 1.000
Middle Activity -0.3055 01162  6.9061 0.0086™ 0.737 0.587 0.925
High Activity -0.2456  0.0915  7.2073 0.0073™ 0.782 0.654 0.936

#p <0.1, **p<0.05, ***p<0.001 by Simple Regression Analysis
SE: Standard Error, x2: Chi-Square, OR: Odds Ratio, 95% CL: 95% Confidence Limits
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Table 39. Simple Logistic Regression Model for Physical Activity Levels of
Women, and Serum Vitamin D

Variable Estimate SE X2 #p-value OR 95%CL

Lower Higher

Physical Activity Levels 0.5346
Low Activity(Criteria) 1.000
Middle Activity — -0.0682 0.1023 0.4438 0.5053 0.934 0.764 1.142
High Activity 0.081 0.0979 0.6845 0.4081 1.084 0.895 1314

#p <0.1, *xp<0.05, ##*p<0.001 by Simple Regression Analysis
SE: Standard Error, x2: Chi-Square, OR: Odds Ratio, 95% CL: 95% Confidence Limits

2) 9% AFAFOCIGE D, qUA, A2)e] HE AYE
(1) A4 haRe J¥z 4AFo BE JIE

AA odAte] HERRD Db YA, (A AFH e vER D G e e
A#Aol A=A dotr7] & deERA2E IARMS o 1 A

Table 40% #Zth. 24 A¥ vlgwl D 43, A 43, A2 43 =2
T 83 HERY D dYAH S FAAHE oAl #™e] U= AR
By tH(p<0.001). HIEFY D A F(OR 1.165(1.07-1.268)¢F old = 43 (OR
1.253(1.165-1.348)) 7} wtold = & HlErl D Ao

=
o4 AR HAHA= FEEeE €4 vEd Do Z29dE AdE=Evt

s

0.795(0.745-0.847)1)  wtekar, Wo] HAALFE =7 1.15(1.03-1.285) 1)

sFob Al
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Table 40. Simple Logistic Regression Model for Nutrition Intake Levels of Total,

and Serum Vitamin D

Variable Estimate SE X2 *p-value OR PCL -
Lower Higher
Vitamin D Intake 0.0004""
Normal(Criteria) 1.000
Deficiency  0.1527 0.0432  12.498  0.0004" 1.165 1.07 1.268
Energy Intake <.0001"
Normal(Criteria) 1.000
Deficiency  0.2258 0.0373  36.6605 <.0001"" 1.253 1.165 1.348
Fat Intake <.0001"
Sufficiency(Criteria) 1.000
Overexposure  0.1398 0.0564 61341 0.0133" 1.15 1.03 1.285
Deficiency -0.2299 0.0328  49.2709 <.0001""" 0.795 0.745 0.847

#p <0.1, #xp<0.05, ***p<0.001 by Simple Regression Analysis

SE: Standard Error, x2: Chi-Square, OR: Odds Ratio, 95%CL: 95% Confidence Limits
Vitamin D Intake (Normal : Adults;>10gg/day, Older Adults; >15ug/day)

Energy Intake (Normal : Men=>2600kcal, Women = 2100kcal)

Fat Intake (Normal : Men 43-87g, Women 35-70g)

(2) A9 F9FE AHAF BHE A=

Table 413 Zth 4 Z3 ngdl D A3, A4 A= $A4 F4
(p<0.05)= e wbel, olux] HFH ok wdoe] iy HE D AFH=
REE5E g4 vgy D 49 9957 1.128(1.007-1.262) 8 =9kar, A4

g3 v D 2% 93 =7 0.73(0.665-0.802)H] e

b, A FH o= dEol AATH

==

o)

,77,



Table 41. Simple Logistic Regression Model for Nutrition Intake Levels of Men,

and Serum Vitamin D

95%CL
Variable Estimate SE X2 #p-value OR
Lower Higher
Vitamin D Intake 0.0369"
Normal(Criteria) 1.000
Deficiency  0.12 0.0575  4.3522 0.037" 1.128 1.007 1.262
Energy Intake 0.8175
Normal(Criteria) 1.000
Deficiency -0.0108  0.0468  0.0532 0.8175 0.989 0.902 1.084
Fat Intake <0001
Sufficiency (Criteria) 1.000
Overexposure 0.1019 0.0774 1.732 0.1882 1.107 0.951 1.289
Deficiency -0.3144  0.0476  43.6707 <.0001" 0.73 0.665 0.802

#p <0.1, *#p<0.05, ***xp<0.001 by Simple Regression Analysis

SE: Standard Error, x2: Chi-Square, OR: Odds Ratio, 95%CL: 95% Confidence Limits
Vitamin D Intake (Normal : Adults;>10gg/day, Older Adults; >15pg/day)

Energy Intake (Normal : Men=2600kcal, Women = 2100kcal)

Fat Intake (Normal : Men 43-87g, Women 35-70g)

(3) A4S FIFL HAZF WE AF=

of zkel A, WlERl Dof oy, A2 AdH ek wEwl D FFEEeke] o
Aol A=A Loty 98 deEEALY A S e 1 4
Table 42¢} 2ot 24 23 A4 HAH= A4 #24(0<0.00D)= e
b, v e D A F ek v A AdFeks ddo] Y. Ad HAH= FF
dos @4 HER D 23 9@ =7F 0.753(0.687-0.825) ) vk wbE 3
AAY e ¥ E7F 1.216(1.029-1.437) 8 3= ko

O
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Table 42. Simple Logistic Regression Model for Nutrition Intake Levels of

Women, and Serum Vitamin D

Variable Estimate SE X2 *p-value OR PCL -
Lower Higher
Vitamin D Intake 0.4057
Normal(Criteria) 1.000
Deficiency -0.0577  0.0694  0.6913 0.4057 0.944 0.824 1.081
Energy Intake 0.9465
Normal(Criteria) 1.000
Deficiency -0.00329  0.049  0.0045 0.9465 0.997 0.905 1.097
Fat Intake <.0001"
Sufficiency (Criteria) 1.000
Overexposure  0.1952 0.0853  5.243 0.022™ 1.216 1.029 1.437
Deficiency -0.2837  0.0468 36.7057  <.0001™" 0.753 0.687 0.825

#p <0.1, #xp<0.05, ***p<0.001 by Simple Regression Analysis

SE: Standard Error, x2: Chi-Square, OR: Odds Ratio, 95%CL: 95% Confidence Limits
Vitamin D Intake (Normal : Adults;>10gg/day, Older Adults; >15ug/day)

Energy Intake (Normal : Men=>2600kcal, Women = 2100kcal)

Fat Intake (Normal : Men 43-87g, Women 35-70g)

3) WAEFE AEY A¥=
(1) AA RS GAZFE AR A=

AA ool v et D J A E 7 o
71 918 A", A, uS5FE, FY, AFAY, dUuAAA, AAEE
7 e dF¥der sto vT 2AAY 39 E4 (Multiple Logistic
Regression Analysis)= 2 A3}t
Table 432 A Aol diAS S AxE =S d¥E Aot
Modell & FAWMAS A ¥A &S wo] FFHS dotrn7] el
J

Model2+= S17-AFS]8t4 54 WQle]l g35 FAlet7] 918k ol 4

S A EAS 3 gFgE S dolw i, Model32 Model2ol A o] = WA
olo] WHFF, €T £ F AFAYGS F7F WQdow FAI & AT
#S golE Aot} Modeldx= Model3ell 4 EA4 welo] o= A4F, 4
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Table 43. The Odds Ratio of Metabolic Syndrome Indicator by Serum Vitamin D
Level among Total Subjcts

(N=20,990)
Serum vitamin D (ng/mL)
. - o #p for
Sufficiency(n=996) Insufficiency(n=5,400) Deficiency(n=14,594) trend
OR(95%CL _lower-higher)”
Fasting glucese>100mg/dl
Modell 1.00 102 ( 0.87-120) 074 ( 064- 0.87) <.0001
Model2 1.00 119 ( 1.01-141) 119 ( 1.01- 1.39) <.0001
Model3 1.00 119 ( 1.01-1.41) 119 ( 1.02- 1.40) <.0001
Model4 1.00 138 ((1.11-1.72) 141 ( 1.14- 1.74) <.0001
SBP>130 or DBP>8mmHg
Modell 1.00 103 (084-126) 075 ( 062- 091) <.0001
Model2 1.00 121 ( 098-1.49) 123 ( 1.00- 1.50) <.0001
Model3 1.00 121 ( 099-1.49) 123 ( 1.00- 1.50) <.0001
Model4 1.00 128 ( 098-168) 139 ( 1.07- 1.81) <.0001
Triglycerides > 150mg/dl
Modell 1.00 116 ( 099-1.36) 100 ( 0.86- 1.17) 0.0003

(
Model2 1.00 133 (1.13-15) 152 ( 1.30- 1.78) <.0001
Model3 1.00 134 ( 1.13-157) 155 ( 1.32- 1.82) <.0001
Model4 1.00 142 (115-176) 157 ( 1.27- 1.93) <.0001
Men Waist circ>90cm

WomenWaistcirc >85cm

Modell 1.00 1.25 ( 1.06-149) 097 ( 0.82- 1.14) <.0001
Model2 1.00 1.37 ( 1.15-162) 123 ( 1.04- 1.46) <.0001
Model3 1.00 141 ( 1.19-168) 130 ( 1.10- 1.54) <.0001
Model4 1.00 164 (1.30-2.06) 145 (1.16- 1.82) <.0001

Men HDL-chol.<40mg/dl
WmoneHDL-chol<50mg/dl

Modell 1.00 1.00 ( 0.87-116) 111 ( 097- 1.27) 0.0062
Model2 1.00 1.02 ( 0.88-118) 111 ( 096- 1.27) <.0001
Model3 1.00 1.04 ( 090-1.20) 115 ( 1.00- 1.32) <.0001
Model4 1.00 099 (082-1.19) 098 (0.82- 1.17) <.0001

* p<0.05 #=x p<0.01 **xp<0.001 by Multiple Regression Analysis

1)OR: odds ratio, 95%CL:95% Confidence Limits

Modell:Unadjusted

Model2:Adjusted for age, sex

Model3:Adjusted for age, sex, education, household income, region

Model4:Adjusted for age, sex, education, household income, region, energy intake, physical activity, smoking, drinking

Table 44= A 2] hALZ 0 AL Mol B2 F=E e
Zlelt}. Table 43°] tiAtE$wo JFES F+ 57HA 8A& 77 A
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Table 44. The Odds Ratio of Metabolic Syndrome by Serum Vitamin D Level
among Total Subjcts
(N=20,990)

Serum vitamin D (ng/mL)
Sufficiency(n=996) Insufficiency(n=5,400) Deficiency(n=14,594) *p for trend
OR(95%CL lower-higher)”

1 risk factor

Modell 1.00 1.00 ( 0.87- 1.16) 085 ( 0.74- 097 ) <.0001
Model2 1.00 1.15 ( 1.00- 1.34) 124 ( 1.08- 143 ) <.0001
Model3 1.00 118 ( 1.02- 1.37) 129 ( 1.12- 148 ) <.0001
Model4 1.00 122 (1.01- 147) 122 ( 1.02- 1.46 ) <.0001
2 risk factor
Modell 1.00 1.11 (096- 1.28) 090 ( 0.78- 1.03 ) <.0001
Model2 1.00 1.29 ( 1.11- 150) 136 ( 1.18- 157 ) <.0001
Model3 1.00 132 ( 1.13- 153) 142 (123- 164) <.0001
Model4 1.00 149 (1.22- 1.81) 155 ( 1.28- 1.88 ) <.0001
>3 risk factor
Modell 1.00 1.22 ( 1.00- 1.49) 094 (078~ 1.14) <.0001
Model2 1.00 140 ( 1.15- 1.72) 141 ( 1.16- 1.72 ) <.0001
Model3 1.00 143 (117- 175) 147 (121- 178 ) <.0001
Model4 1.00 1.71 (1.30- 225) 168 ( 1.29- 220 ) <.0001

* p<0.05 =+ p<0.01 **xxp<0.001 by Multiple Regression Analysis

1)OR: odds ratio, 95%CL:95% Confidence Limits

Modell:Unadjusted

Model2:Adjusted for age, sex

Model3:Adjusted for age, sex, education, household income, region

Model4:Adjusted for age, sex, education, household income, region, energy intake, physical activity, smoking, drinking
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Table 45. The Odds Ratio of Metabolic Syndrome Indicator by Serum Vitamin D

Level among Men

(N=8,562)
Serum vitamin D (ng/mL)
- . . #p for
Sufficiency (n=577) Insufficiency(n=2,807) Deficiency(n=5,178) trend
OR(95%CL lower-higher)”
Fasting glucese>100mg/dl
Modell 1.00 122 (099-150 ) 1.01 ( 083-1.23) 0.0009
Model2 1.00 136 (1.10-167 ) 135 ( 1.10- 166 ) <.0001
Model3 1.00 134 (1.09-166 ) 135 ( 1.10-1.66 ) <.0001
Model4 1.00 142 (1.08-18 ) 146 ( 1.12-191 ) <.0001
SBP>130 or DBP>8mmHg
Modell 1.00 116 ( 091-148 ) 096 ( 0.76- 1.22 ) 0.01
Model2 1.00 124 (097-159 ) 116 ( 091- 148 ) <.0001
Model3 1.00 121 (094-15) 111 ( 087-142) <.0001
Model4 1.00 140 (1.01-194 ) 135 ( 098-1.86 ) <.0001
Triglycerides > 150mg/dl
Modell 1.00 127 (1.04-154 ) 149 ( 1.23-1.80 ) <.0001
Model2 1.00 128 (1.06-157 ) 154 ( 1.27-187) <.0001
Model3 1.00 125 ( 1.03-153 ) 151 ( 1.24-1.83 ) <.0001
Model4 1.00 135 ( 1.04-174 ) 159 ( 1.24-2.04 ) <.0001
Men Waist circ>90cm
WomenWaistcirc >85cm
Modell 1.00 151 (1.20-191 ) 136 ( 1.08- 1.70 ) 0.0014
Model2 1.00 154 (11.22-194 ) 143 ( 1.14-179 ) <.0001
Model3 1.00 150 ( 1.19-190 ) 140 ( 1.11-1.76 ) <.0001
Model4 1.00 170 ( 1.25-232 ) 152 ( 1.12- 2.06 ) <.0001
Men HDL-chol.<40mg/dl
WmoneHDL-chol<50mg/dl
Modell 1.00 1.16 ( 095-143 ) 120 ( 098-1.46 ) 0.1948
Model2 1.00 119 (097-146 ) 129 ( 1.05-157 ) <.0001
Model3 1.00 118 ( 096-145) 127 ( 1.04- 155 ) <.0001
Model4 1.00 101 (078-130) 1.04 ( 0.80-1.33 ) <.0001

* p<0.05 #=x p<0.01 **xp<0.001 by Multiple Regression Analysis

1)OR: odds ratio, 95%CL:95% Confidence Limits

Modell:Unadjusted

Model2:Adjusted for age, sex

Model3:Adjusted for age, sex, education, household income, region

Model4:Adjusted for age, sex, education, household income, region, energy intake, physical activity, smoking, drinking
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7F 18 w(OR 1.18(0.99-1.41), p<0.01)¢ 2714 = (OR 1.42(1.18-1.71),
p<0.001) AF=7F FoetA oy, 3/ ol Fdu= fFelFeolA &kt
HAS 3 Fo &= xS Ax7F 119 9 (OR 1.35(1.07-1.71), p<0.001)
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Table 46. The Odds Ratio of Metabolic Syndrome by Serum Vitamin D Level
among Men
(N=8,562)

Serum vitamin D (ng/mL)

Sufficiency (n=577 ) Insufficiency(n=2,307) Deficiency(n=5,178)  #*p for trend

OR(95%CL lower-higher)”

1 risk factor

Modell 1.00 1.31 (1.09 - 157 ) 118 (099 - 1.41) 0.0096
Model2 1.00 143 ( 1.19 - 1.73 ) 151 (126 - 1.82 ) <.0001
Model3 1.00 139 ( 1.15 - 1.69 ) 148 ( 123 - 1.78 ) <.0001
Model4 1.00 134 (1106 - 1.71 ) 135 (1.07 - 1.71 ) <.0001
2 risk factor
Modell 1.00 143 ( 1.18 - 1.73 ) 142 ( 118 - 1.71 ) 0.0007
Model2 1.00 151 (124 - 183 ) 166 ( 1.37 - 2.00 ) <.0001
Model3 1.00 147 (121 - 1.79 ) 162 (134 - 1.96 ) <.0001
Model4 1.00 162 (125 - 208 ) 179 ( 1.39 - 229 ) <.0001
>3 risk factor
Modell 1.00 124 ( 097 - 159 ) 118 ( 093 - 150 ) 0.2204
Model2 1.00 1.30 ( 1.02 - 167 ) 136 ( 1.06 - 1.73 ) <.0001
Model3 1.00 1.27 (099 - 163 ) 131 ( 1.03 - 1.67 ) <.0001
Model4 1.00 150 (1.07 - 210 ) 154 ( 111 - 215 ) <.0001

* p<0.05 #=*x p<0.01 **xp<0.001 by Multiple Regression Analysis

1OR: odds ratio, 952%CL:95% Confidence Limits

Modell:Unadjusted

Model2:Adjusted for age, sex

Model3:Adjusted for age, sex, education, household income, region

Model4:Adjusted for age, sex, education, household income, region, energy intake, physical activity, smoking, drinking
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Table 47. The Odds Ratio of Metabolic Syndrome Indicator by Serum Vitamin D

Level among Women

(N=12,428)
Serum vitamin D (ng/mL)
- . . *p for
Sufficiency(n=419 ) Insufficiency(n=2,593) Deficiency(n=9,416) trend
OR(95%CL lower—higher)1)
Fasting glucese>100mg/dl
Modell 1.00 082 ( 063-106) 066 ( 052-0.84) <.0001
Model2 1.00 09 (073-124) 09 (0.73-1.22) <.0001
Model3 1.00 09 (073-123) 09 (0.74-1.23) <.0001
Model4 1.00 132 (090-192) 134 (093-193) <.0001
SBP>130 or DBP>8mmHg
Modell 1.00 092 (064-131) 077 ( 055-1.09 ) 0.0498
Model2 1.00 111 (077-161) 128 ( 090-1.82 ) <.0001
Model3 1.00 111 (077-161) 129 ( 090-1.83 ) <.0001
Model4 1.00 098 (061-158) 129 ( 0.82-2.03 ) <.0001
Triglycerides > 150mg/dl
Modell 1.00 1.12 ( 0.85-147) 094 ( 072-122 ) 0.0101
Model2 1.00 132 (099-174) 138 ( 1.06-1.81 ) <.0001
Model3 1.00 132 (1.00-175) 143 ( 1.09- 187 ) <.0001
Model4 1.00 1.39 ( 095-203) 139 ( 0.97-201 ) <.0001
Men Waist circ>90cm
WomenWaistcirc >85cm
Modell 1.00 1.00 ( 0.78-128) 0.72 ( 0.57-092 ) <.0001
Model2 1.00 1.14 ( 0.88-1.47) 099 ( 0.77-1.26 ) <.0001
Model3 1.00 1.17 ( 090-152) 1.07 ( 0.83-1.37 ) <.0001
Model4 1.00 141 ( 099-200) 124 ( 0.88-1.73 ) <.0001
Men HDL-chol.<40mg/dl
WmoneHDL-chol<50mg/dl
Modell 1.00 0.78 ( 063-096) 0.75 ( 0.61-091 ) 0.0105
Model2 1.00 0.8 (069-105) 092 (076-1.13 ) <.0001
Model3 1.00 0.87 ( 0.71-1.07) 097 ( 0.80-1.19 ) <.0001
Model4 1.00 092 (070-121) 088 ( 068-1.14 ) <.0001

* p<0.05 #=x p<0.01 **xp<0.001 by Multiple Regression Analysis

1)OR: odds ratio, 95%CL:95% Confidence Limits

Modell:Unadjusted

Model2:Adjusted for age, sex

Model3:Adjusted for age, sex, education, household income, region

Model4:Adjusted for age, sex, education, household income, region, energy intake, physical activity, smoking, drinking
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17 ®(OR 061(0.49-0.76), p<0.001), 27§ wW(OR 0.64(0.52-0.78),
p<0.001) 2 370 o]+l W(OR 0.91(0.66-1.24), p<0.001) =F AFE=7}F &
et/ weka, RAS @ Fi @Y WE D £F0 eFE GAFFT
A7 102 @ (OR 1.00(0.75-1.34), p<0.001), 2742 @ (OR 1.16(0.87-156),
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Table 48. The Odds Ratio of Metabolic Syndrome by Serum Vitamin D Level
among Women
(N=12,428)

Serum vitamin D (ng/mL)

Sufficiency(n=419 ) Insufficiency(n=2,593) Deficiency (n=9,416)  *p for trend

OR(95%CL lower-higher)”

1 risk factor

Modell 1.00 071 ( 057 -0.89 ) 061 ( 049 -0.76 ) <.0001
Model2 1.00 082 (065 -1.04) 089 (071 -111) <.0001
Model3 1.00 085 (067 -1.08) 096 ( 077 - 1.20 ) <.0001
Model4 1.00 099 (073 -134) 1.00 ( 0.75 - 1.34 ) <.0001
2 risk factor
Modell 1.00 082 (066 -1.02) 064 ( 052 -0.78 ) <.0001
Model2 1.00 098 (078 -123) 099 (079 -123) <.0001
Model3 1.00 100 ( 0.79 -1.25) 105 ( 0.84 - 131 ) <.0001
Model4 1.00 117 ( 0.86 - 159 ) 116 ( 0.87 - 156 ) <.0001
>3 risk factor
Modell 1.00 126 (091 -1.74) 091 ( 066 —1.24 ) <.0001
Model2 1.00 154 ( 110 -215) 146 ( 1.06 - 202 ) <.0001
Model3 1.00 155 ( 1.11 - 217 ) 154 ( 1.11 - 213 ) <.0001
Model4 1.00 194 (120 -311) 179 (113 - 284 ) <.0001

* p<0.05 #=* p<0.01 ***p<0.001 by Multiple Regression Analysis

1OR: odds ratio, 95%CL:95% Confidence Limits

Modell:Unadjusted

Model2:Adjusted for age, sex

Model3:Adjusted for age, sex, education, household income, region

Model4:Adjusted for age, sex, education, household income, region, energy intake, physical activity, smoking, drinking
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ABSTRACT

Analysis of related factors for Koreans
between nutritional status of vitamin D and

metabolic syndrome: using data from the Korean

National Health and Nutrition Survey(2008-2014)

Park, Sun Mi

Department of Food & Nutrition
The Graduate School of
Sungshin Women’s University

Recent research has found that vitamin D insufficiency correlate to
metabolic diseases such as obesity, high blood pressure, diabetes,
cardiovascular disease therefore nutritional status of vitamin D has to
assess properly. The objective of this study is to analysis of related
factors for Koreans between nutritional status of vitamin D and
metabolic syndrome using data from the Korean National Health and
Nutrition Survey.

This is a cross—sectional study. Subjects are total 20,990 (male:8,562,
female 12,428) aged over 19 using data from the Korean National Health
and Nutrition Survey. Serum vitamin D is divided in 3 groups:
sufficiency( (=30ng/ml), insufficiency(20729.9ng/ml), deficiency(<20ng/ml)

and intake of vitamin D is divided in 2 groups: normal (=10 or 15ug

- 113 -



/day), lack(<10 or 15xg/day). Metabolic syndrome is defined that
higher-than the standard in 3 factors of 5 factors (waist size, blood
pressure, blood sugar, neutral fat, HDL cholesterol). Multiple logistic
regression analysis is uesd to analyze related factors between nutritional

status of vitamin D and metabolic syndrome.

In results:

1. Concentration of serum vitamin D was 17.64ng/ml( male
19.10ng/ml, female 16.63ng/ml) that 1is under deficiency standard
(20ng/ml) and high-level insufficience among 60.48%(male) and
75.76% (female) of subjects. Especially, rate of deficiency is higher in
young age than older and rate of deficiency is increased consistently.

Vitamin D intake increases margin of increase only average 6.15ug
/day(male 7.56ug, female 5.17ug) that is not possible to reach daily intake
standard(2015) 10xg/Day. In the old, vitamin D intake rate is lower than

young adult.

2. Concentration of serum vitamin D is low in the group of low
physical activity degree, non-smoking, non-alcohol, long sleeping hours,
stress, in-depression, Seoul-Kyoung ki residence, apartment residence,
high earning, high education, unmarried. Vitamin D intake is low in the
group of low physical activity degree, non-smoking, non-alcohol, general
house residence, low earning, low education, unmarried, non-dine out,
simple labor. Low intake vitamin D and energy and high intake fat has

high risk at deficiency of serum vitamin D and show gap between male
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and female.

3. As lower level of serum vitamin D, risk factors (blood sugar, blood
pressure, neutral fat, waist size) of metabolic syndrome is possible to at
high risk and HDL cholesterol is low and risk of metabolic syndrome is

high.

In conclusion, I found that nutritional status of vitamin D is deficient
in both male and female. especially, 20’s and 70’s female are the lowest
level. Therefore female’s nutritional status of vitamin D assessment is
urgent than male. And nutritional status of vitamin D are different
depend on physical activity, life habit factors(smoking, drinking alcohol,
sleeping hours, stress, depression), sociodemogarphic features(residential
district, dwelling pattern, family income, education level, marital status,
occupational cluster, dine out) and nutritional intake therefore those
factors are considered together for improve of  nutritional status of
vitamin D. As low nutritional status of vitamin D, risk of metabolic
syndrome is higher. So improvement of nutritional status of vitamin D is

important for prophylaxis of metabolic syndrome.

Key words: Serum vitamin D, Vitamin D intake, metabolic syndrome
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Appendix

Table 1. List of Food >0ug Vitamin D Contents Added Vitamin D Database

NO. The third food name Vitamin D(ug) Reference
1 3ol Al mf2A 970.00 Japan(10)
2 oA mtEA 435.00 Japan(10)
3 ol A AakE 3+ 110.00 RDA(11)
4 o) u Al A 93.40 Japan(10)
5 Aojd 44.00 Japan(10)
6 Eol Al H A 39.40 Japan(10)
7 Eol Al 42 A 39.40 KDRIs(15)
8 A, FEA 39.40 Japan(10)
9 ool /A (FxH) 36.68 KHIDI(02)
10 o] mrEA 36.00 RDA(11)
11 Ao A 34.30 Japan(10)
12 97| 32.50 Japan(10)
13 Ao 32.00 Japan(10)
14 AA,GHA 32.00 Japan(10)
15 Hold npEA 32.00 Japan(10)
16 FHAFE O A 31.20 Japan(10)
17 of 3| F <A 24.50 Japan(10)
18 FHAME o] 22.00 Japan(10)
19 = 22.00 RDA(11)
20 o] 22.00 Japan(10)
21 FuA THRA 21.34 Japan(10)
22 7Hdg 21.00 RDA(11)
23 20 A, %A 21.00 Japan(10)
24 B2 19.00 RDA(11)
25 B e g e e 19.00 RDA(11)
26 S]] xg 19.00 KFDA(11)
27 3lof 19.00 RDA(11)
28 ]/ 18.00 Japan(10)
29 2] A F 18.00 KDRIs(15)
30 o] 18.00 RDA(11)
31 HA7 A A 17.50 Japan(10)
32 2o, A, %4 17.40 Japan(10)
33 ) o] -7 17.00 USDA(11)
34 FaHA RFEA 16.80 RDA(12)
35 FauAl A 16.80 Japan(10)
36 7 A a2 A 16.60 Japan(10)
37 A A, T A 16.60 Japan(10)
38 H 2 16.22 KHIDI(02)
39 B TR 15.90 Japan(10)
40 o] 75 15.40 Japan(10)




Table 2. List of Food >0ug Vitamin D Contents Added Vitamin D Database

NO. The third food name Vitamin D(ug) Reference
41 il =} 15.00 RDA(11)
42 2] 15.00 Japan(10)
43 Ay 14.00 RDA(11)
44 B wEEA 14.00 Japan(10)
45 do] 14.00 RDA(11)
46 3l %] 13.90 USDA(11)
47 Aolg] & A 13.30 Japan(10)
48 FTAA FEA 13.10 Japan(10)
49 27} A e 13.00 RDA(11)
50 Aol 13.00 RDA(11)
51 do, 52 12.30 Japan(10)
52 A ] 12.00 Japan(10)
53 Ao mEA 12.00 Japan(10)
54 A=) 11.90 Japan(10)
55 FAME T3 11.90 Japan(10)
56 5o, A 11.30 Japan(10)
57 1150 11.00 RDA(12)
58 T2 7% 11.00 RDA(11)
59 A meEE 11.00 RDA(11)
60 39 11.00 USDA(11)
61 Ao, 74 10.20 Japan(10)
62 o] 10.00 Japan(10)
63 o] 10.00 RDA(11)
64 el 10.00 RDA(11)
65 Aolg 10.00 RDA(11)
66 ] 2}n 10.00 RDA(11)
67 o), F&A 9.60 Japan(10)
68 5o ake Al 9.40 Japan(10)
69 -, Z2A 9.30 Japan(10)
70 ZA = 9.30 Japan(10)
71 =2 9.00 Japan(10)
72 Ted 9.00 RDA(11)
73 Hed 9.00 RDA(11)
74 o] 9.00 RDA(11)
75 FHw=an 9.00 RDA(11)
76 7] 8.66 Japan(10)
77 e R =t R AR 8.60 Japan(10)
78 o] 8.00 Japan(10)
79 29 8.00 Japan(10)
80 2o Hak s WA 42 8.00 Japan(10)
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Table 3. List of Food >0ug Vitamin D Contents Added Vitamin D Database

NO. The third food name Vitamin D(ug) Reference
81 F A 8.00 RDA(11)
82 5 8.00 RDA(11)
83 ol 7.13 Japan(10)
4 Zhtleo] BExd 6.50 Japan(10)
85 HE, A 6.30 Japan(10)
86 2z 5.90 Japan(10)
87 9z Gk gk A 5.90 Japan(10)
83 ol A 5.80 Japan(10)
89 = 5.70 USDA(11)
90 oo 5.70 RDA(11)
91 o] -84 5.40 Japan(10)
92 = A A 5.40 Japan(10)
93 Ao 5.00 RDA(11)
94 FEA 5.00 RDA(11)
95 vk 7] 5.00 Japan(10)
96 A 7 AR 5.00 RDA(11)
97 H o] 5.00 RDA(11)
98 A8 5.00 RDA(11)
99 Lol Rk s WA 5.00 Japan(10)
100 5424 4.90 Japan(10)
101 = R=3 4.80 USDA(11)
102 ul =) o] 4.80 RDA(11)
103 wjo] w4 460 Japan(10)
104 B2 FEA 4.60 USDA(11)
105 e nEA 4.60 USDA(11)
106 A A H KA 4.20 Japan(10)
107 A= 4.00 Japan(10)
108 A2 %] 4.00 RDA(11)
109 = 4.00 Japan(10)
110 7] 4.00 Japan(10)
111 HE g 4.00 RDA(11)
112 Hlojo] Y A 4.00 Japan(10)
113 ol 4.00 RDA(11)
114 2> 4.00 USDA(11)
115 2ol RakE WA A 4.00 Japan(10)
116 %0 Ak o] 3.90 RDA(11)
117 5ol a2 A 3.80 RDA(11)
118 A2 3.80 USDA(11)
119 gty ol a3 3.70 USDA(11)
120 A2 2] H2A 3.60 Japan(10)




Table 4. List of Food >0ug Vitamin D Contents Added Vitamin D Database

NO. The third food name Vitamin D(ug) Reference
121 FolHAl 3.60 RDA(12)
122 A2} 3.60 Japan(10)
123 ZHApm] mEE A 3.50 USDA(11)
124 QA HA 3.40 Japan(10)
125 LE R AL e A 3.30 Japan(10)
126 g g}y o} 3.10 USDA(11)
127 =5 3.00 RDA(11)
128 53 3.00 RDA(11)
129 i 3.00 RDA(11)
130 ul o] BAHE F 3.00 RDA(11)
131 Rl 3.00 RDA(11)
132 Ao 3.00 RDA(11)
133 2 A o] 3.00 Japan(10)
134 SH4 2 3.00 Japan(10)
135 7}A} ] 2.80 USDA(11)
136 an 2.80 Japan(10)
137 W F2} 7] 2.50 Japan(10)
138 B E=] 2.50 RDA(11)
139 vpop) of 8% 2.50 USDA(11)
140 27y o] GheA 2.50 Japan(10)
141 FaHA EHRIA 2.40 Japan(10)
142 AN R = | 2.20 Japan(10)
143 wh7be Al 2.20 Japan(10)
144 A 2.10 RDA(12)
145 e 2.00 Japan(10)
146 g 2.00 RDA(11)
147 g 5ESE U 2.00 Japan(10)
148 e 2.00 RDA(11)
149 9 2] FAt = 3 2.00 Japan(10)
150 o] 2.00 RDA(11)
151 A& 2.00 RDA(11)
152 uy o] 2.00 RDA(11)
153 178 0] 2.00 RDA(11)
154 Frhgol A 2.00 USDA(11)
155 A7go] FA 1.90 Japan(10)
156 9 G A 1.80 RDA(12)
157 Al d 1.80 USDA(11)
158 S A (A F o] A, B A 1.80 RDA(12)
159 EF e A 1.70 RDA(12)
160 e WA HH A 1.70 Japan(10)




Table 5. List of Food >0ug Vitamin D Contents Added Vitamin D Database

NO. The third food name Vitamin D(ug) Reference
161 IR R = R 1.70 Japan(10)
162 gtato 1.70 USDA(11)
163 e /5 1.52 KHIDI(02)
164 B R 1.50 USDA(11)
165 2o, &3 1.50 Japan(10)
166 =7 1.30 RDA(11)
167 A FakE 7 1.30 Japan(10)
168 2 7F 1.20 KDRIs(15)
169 2 FAE 7T 1.20 USDA(11)
170 S FAE A2 A 1.20 USDA(11)
171 Hol=z, ==t 1.20 USDA(11)
172 S, F A v EFRA DA 7} 1.20 USDA(11)
173 el A 1.10 Japan(10)
174 AY a7 1.00 USDA(11)
175 A gk 2k 1.00 Japan(10)
176 o+ 1.00 RDA(11)
177 Sl 1.00 RDA(11)
178 S R 3 7] 7FE-F W o] A, & A 1.00 USDA(11)
179 L R R = =L LIV A 1.00 Japan(10)
180 2z ) 1.00 Japan(10)
181 EIRSE 1.00 RDA(11)
182 ujoh] of 1.00 RDA(11)
183 o] 1.00 RDA(11)
184 Wl of] & 1.00 RDA(11)
185 L=y 1.00 RDA(11)
186 2 317] %5 1.00 RDA(11)
187 2:7] 1] 1.00 RDA(11)
188 o} 1.00 RDA(11)
189 e/ 1.00 Japan(10)
190 o] 5 Al uk At 1.00 Japan(10)
191 25 1.00 Japan(10)
192 EE A 1.00 Japan(10)
193 gl 5-o] 1.00 Japan(10)
194 AL FAE 0.90 USDA(11)
195 712 317] 0.90 RDA(11)
196 HEFo A 0.90 Japan(10)
197 o] & A Al A 0.90 Japan(10)
198 ol A 0.90 RDA(12)
199 oA d WA 0.90 Japan(10)
200 ) 2 371 Ak Ak 0.88 KHIDI(02)

- 120 -



Table 6. List of Food >0ug Vitamin D Contents Added Vitamin D Database

NO. The third food name Vitamin D(ug) Reference
201 A 7], FAHE 0.86 Japan(10)
202 3 a7] 0.80 Japan(10)
203 S X 371,208 A A 0.80 RDA(12)
204 2] 37] RekE], T A 0.80 USDA(11)
205 HA 27 7FEE W, T A 0.80 USDA(11)
206 o, A 0.70 Japan(10)
207 A F = A 0.70 RDA(11)
208 W 0.70 USDA(11)
209 H ¥ 0.70 USDA(11)
210 ofo] 2~ Y 0.70 USDA(11)
211 FNE 0.70 USDA(11)
212 a9 ,F33 0.70 USDA(11)
213 o, mFE A 0.60 USDA(11)
214 SRl P 0.60 USDA(11)
215 s 0.60 KFDA(11)
216 GFE oA 0.60 RDA(12)
217 FEolHA H XA 0.60 Japan(10)
218 A=, 7= 0.60 USDA(11)
219 aY,7433 0.60 USDA(11)
220 A7) 0.50 Japan(10)
221 2] 7 1] ok A A A 0.50 Japan(10)
222 X 377,914 0.50 Denmark(09)
223 S R 7] 7FEE W o] 71 050 Japan(10)
224 =) 2] 7] 7}3-3E, 8 0.50 Japan(10)
225 go] 0.50 Japan(10)
226 2 17] 54 0.50 Japan(10)
227 2 37), YAk An], A 0.50 USDA(11)
228 =S| 0.45 Japan(10)
229 oFa17] 0.43 Japan(10)
230 Sa71E A 0.40 USDA(11)
231 b2 PR = el 0.40 Japan(10)
232 W= 2] 317] 0.40 Japan(10)
233 ol 0.40 RDA(11)
234 A A 0.40 Japan(10)
235 a7, a5 a2 A 0.40 USDA(11)
236 2 374G Ak oAl 0.40 Japan(10)
237 7], ke 0.40 Japan(10)
238 o] el k7] 2] 0.40 USDA(11)
239 2| = e} 0.40 USDA(11)
240 ECKE 0.40 Japan(10)
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Table 7. List of Food >0ug Vitamin D Contents Added Vitamin D Database

NO. The third food name Vitamin D(ug) Reference
241 BRI 0.37 USDA(11)
242 %] 327] 0.36 USDA(11)
243 a9 0.36 USDA(11)
244 A FA e F A2 0.30 Japan(10)
245 v 5= 7] 0.30 Japan(10)
246 wE7],Z9 0.30 Japan(10)
247 Al 0.30 Japan(10)
248 FOLA HALE 7 0.30 USDA(11)
249 AN EE ST 0.30 Japan(10)
250 a7 g EA 0.30 USDA(11)
251 %%,éul >3 0.30 Japan(10)
252 S 0.30 RDA(12)
253 A A EFE YA F A 0.30 USDA(11)
254 HA 75 0.20 Japan(10)
255 B 0.20 Japan(10)
256 vl E7])317] 0.20 Japan(10)
257 oA a7] 0.20 USDA(11)
258 2 a17], Aok b A 0.20 USDA(11)
259 ofo] 2~ =¥ wpd hat 0.20 USDA(11)
260 o}oliﬂ%,iﬁ gk 0.20 USDA(11)
261 x| = 0.20 USDA(11)
262 | = 7p e = 0.20 Japan(10)
263 A= A9 0.20 USDA(11)
264 A7, W AEFE WY F7 4 0.20 USDA(11)
265 ag A 0.20 Japan(10)
266 AR e R 0.20 USDA(11)
267 g} o] 0.20 USDA(11)
268 2 a7 BAkE 0.17 USDA(11)
269 g5 0.14 USDA(11)
270 a17] 0.10 USDA(11)
271 a7 7 0.10 Japan(10)
272 Sau7] g8, A 0.10 USDA(11)
273 g7 A=) A 0.10 USDA(11)
274 B 2] 217] 54 0.10 RDA(12)
275 HA 7], 5, FEA 0.10 USDA(11)
276 b2 P ITIA I EA IR SC A 0.10 Japan(10)
277 | Fe}7] 32 7] 0.10 Japan(10)
278 A2EY 0.10 Japan(10)
279 ofol 2l 0.10 Japan(10)
280 ol dFa 7], 2n] &3 0.10 USDA(11)
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Table 8. List of Food >0ug Vitamin D Contents Added Vitamin D Database

NO. The third food name Vitamin D(ug) Reference
281 ol 7], o], F 3 0.10 USDA(11)
282 A7 0.10 Japan(10)
283 [GJEE 0.10 Denmark(09)
284 QTEE T4 w7 vt 0.10 Denmark(09)
285 AW Z 7] 0.10 USDA(11)
286 A A 0.10 USDA(11)
287 A A X = A 0.10 USDA(11)
288 i 0.09 USDA(11)
289 S, 251k 0.08 Denmark(09)
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Table 12. List of Variables Used for this Research in the National Health
Research Institute
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