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Category Definition
BMD or BMC no more than 1 SD below the mean for
Normal
young adults
Low bone mass BMD or BMC more than 1 SD below the young adult
(Osteopenia) mean but not less than 2.5 SD below this mean

BMD or BMC more than 2.5 SD below the young adult

mean

Osteoporosis

BMD or BMC more than 2.5 SD below the young adult

Severe Osteoporosis . B
mean in the presence of one or more fragility
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fractures

BMD : bone mineral density, BMC : bone mineral content; SD: standard deviation
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Oﬁ ﬂwﬂ X0 b ™ - ﬂ_OI =3 ol H o E_._ B # ri Lf B
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file)

o)} 3

Folck, 1 9ol % Mautalen et al.(1996)2] Aol A]
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=
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A - AAA o) dEel wek AABe AT % AEdAR A
o Aapdgel s/t FAY E4%(2019) ARl w2w Sy
g 30 AgeoR: o, AERAd, YARAelr 1 F, AARAH

oo
o>
>
>
o,
N
_,d
o,
®)
o
\\]
9
s 2
rE
o>,
el
rJ
i)
[4 (
of\
offt
=
o,
Loty
1o,
riot
R
-
rlr
[\
o
—
()]

9 11wk 5,230 o=z <oF 53t 34%9 =7}
sta Qlol FMA st #A= s SUkskal v FAIE Holal Ut

TS AW =474 35 (Atherosclerosis) &2 ¥AWEZT T
3l5 (Monckebergs arteriosclerosis) ol 2t E2|w F#W e 7h8x] = &
do R Qste] date] Aol Ao AR AFAT]A] FFE A AES] AL
Azol kel AAZIZ ol d¥ Aol FotAe Ag (R
gl A #j4ks} (Lipid

Az A2 (Oxidized

N

AAREZEA, 2020). sHA s 27 2 A E
Preoxidation) el 2J3l] 4tsta4g S A £
LDL: Low Density Lipoprotein)©o] F# ¥ Yetubd (14, 2005) =
7] & Al X5 s Ao R Zole At 30~40d o= #od F
a A

NAstE AsdlE dYHE AFH= ofde Aoleta By

riy

d

2
o
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=

Z7)

o A H =9

(Rabelo, 2001) ©o]&

=
=

==
3

)l
o)
o
=
Ho
e

\_Ir”
B

—

A7}

bl

o

o] (Bloem, et al., 2008) A=A 4

A

3l

ZZ
Bl |

wE, ol Cat

ANe AowE d#HA Atk(Noto et al., 2008).

v gl Ade Zea

CER

x9

g3 WA

ijA!

N

) (Grundy et al., 2005;

L —

L.

2

Willson et al., 2005; O’ Leary et al.,, 1999) == tj

=5

7}

odske FA Hth(Gibson et al.,, 1989).

-~

»AO
3

;g-

17} st

Al

A= =4

o #

=
T

el

Al =L

P Hdd FHAEsR HdRel Foizt 47|

°©

i

A7 =7 Aot (Rabelo, 2001).
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AEE Fristy] Slall dA 7H dd AR e F7PH S o
ol ZZ A9l Wl o|th(Seal et al., 2008). Ew o] W ulL = (Pylse
Wave Velocity, PWV) = &®o] F A3 AlolE Fdste] dAHE A
Wies dRE5E Doy, 3 oA WMo dekd of 2 d39 7 oA
el wWak A7 (Pulse Transit Time) 9t 5 AAIEe] A= (L) E ASsH
o] 335k Welth(Li Gao et al., 2006).

ol

RN ZHo] Axsel FFu-vly FULFU,

AS5E low oF FdseWAst AW WukEk(Carotid—Femoral
PWV)E SAste 2ol dntdolt. HZol& BAF4Q WRoxE uulA
X A%, FHAFHY ol AAgH=dH (d3, 2014), ©
W WS ErE FUkskAl HW FHe] AR HESE FobA (Alexander et
al., 2003) Hd# Fstel dFsHAse] Ade dAee AR
ASAA=ZH AFEG¥E Tt (Lehmann et al., 1997, Blacher et al., 1999;
Laurent et al., 2001; Van et al.,, 2001; Zureik et al., 2003).

uepA, Muts s Frlbe FU s S4d g AFETF 52 SHAURH L
EQAIAS 5, 2013; AAH, 2013) thgAtelA 20 T4 @i vl
A zhdstal AgshA A E ] FERA 9low (Blacher, 1999
ol 47] W&ol & YHE H7tet=d v Adste] dAH &gl v
$ ¥ Ao® By rh(Lehman et al, 1997). Wup&HEo] A4
ok 71 8.0 mRtel™ Ak, 8.0 o4k 9.0 mRkel™ AA|, 9.0 ©]/o]
A Aoz FdEt(Yambe et al., 2004).

I 9oE EwAseE 2dst= %322 Al(Atherogenic Index, Al &=

T
i
|\

2
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Lan

FH Adads 9 SA4sHAsTY 9de el 2% AXEA F
Zuk7] A 23 o 1 (Colquhounet al., 2004; Wu et al.,, 2018; Shen et
al., 2016; Chang et al.,, 2016) s™7Ad 3} HAYS o =35}o] (Colqugoun et
al., 2004) dTAA4EY] HEE °]8E TC/HDL-C, TG/HDL-C, LDL-C/
HDL-C8} &2 A F7F A& H A1 3 d5Rkgo] AdaA Agojy
sHdste AEEE dSFste AxE °ol§¥Hi 3t (Sycanen et al,
2011). AI(Atherogenic Index, AD+ HW7]E Ak Fde o]=A =4
AL ZF 7leEel AstEH AAgsE FAstA HedH o, AdHA
Ao mZud AddA A AP Fd2Q 2l 20~300 A&EE
ol dHE F& A AP eaE dA5E
Ugalat, 2002). B3 Al(Atherogenic Index, AD+ YA A% 5.0 9]
&, o1 4.0 ol FA= FAEHAsTY el FUteke AoE B
%3 9t (Safeer et al., 2006).

TN s f8 59, dF ZdUAHE A

‘

off

AW
=
(O]
3
%
o
(O]
—
0Q
&

= 3 A das Al feis 271 Ado] eqdEn
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A A2k (Body fat mass) 3 A A

(Fat free mass) 2= 5w Ao] F71ge] wep A4

Al Az (Body Composition)

9]

=0

H

Al e
LN

x4

ALA

bty BuE 3 Qrh(Pollock et al.,, 1977; ©o]<&o], 2012).
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31 At Jensen, et al., 2004).
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offl
=
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22

2}

D 3d7 9489 4= 2 F

2

733t Azt

Ao F71e e =% (Bone mass)S A HAolA FxH 0w Frste]
Ho == e ol& & 44 71 FA = (Harel et al., 2007) ©17]
A Hd =EFolst A U7 7bA] Qo= % T 71 EA4
7t Al S gEH (R, 2002).
=4S 3/A4E AFE Ho =A% (Peak Bone Mass)ell o]=ZA &

o]g o = Fe T FANY #E e AT 35~4541FH Adlo] o
b= Aoz de#Ad Qi (Osteoporosis, 1991). 53, Martin &

Aes W ULV =5 Tl WA By
&

slo] 70-80A41¢] =ZF< o

N
(o]
X
X
o
uly
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T
@)
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w
23
@)
=)
~
-
O
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ﬂ
N
flo
Y

T= Ay K Teegarden et al.(1995)2 Aol e ZFFo] 20
SRkl FHol =AY 99%c] =2@dttal Husilew Theintz
et al.(1992) 9] Aol = 20t) Fkell A 300 TW7hA] S

AL FAEGL B skl

oj ¢} o] 2 AV THZ HU Tl
olm Fd7] o]Fo AT £ Q= FvhEsd ZAALES dwstr] 9l
| A = (Heaney et al., 2000; Choi et al., 2006) =H %2 A&AQ #
7t &8kt

AT wopylel AlFrEol MAE] AA7I7HA A EH (MeGill et
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al.,, 2000) “dQlo] == HAoA HEF AAY, FFAYL, ERAYE)
7t 9 AARE TV AexE dEA JdH(Yudkin et al,
1999; Lehmann et al., 1998). Adido= A7k a2 Al A=A
T AF, 2%, 849, LDLEFdAHEY 22 AdaA Ag AF A

S 7FA 2 vt s 3 Yk (Urbina et al., 2005). A<l
e &5 BlEo] AT EolX 1 FAE T Frhste] AlAFA <
o]l vEh o] 2 Qleto] AAWHFIY HERAUGE Fo| Frista A
A Age] =57 dri(e]A2, 2016). E3], A9 A$ 20tFEH A

o

Zvetal S50l HaEe dad Adge] E4E 5 %o

g

R =

] (Haffner et al., 1992; Mykkanen et al., 1993; Maruo et al., 2008)
ol HIWH tiAbSF U AEHA d3ow olo A F Qv HiHgl
tH(Reaven, 1998). &3, &2 414 14,0005 thdo= BMI 4
7} 20kg/m®ell Al 30kg/m*Z F7hghe] whel FuAste] g alolgta B
astom (FAAE 5, 1997) &> AJelA AdaA A3 A=

_
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2) T97] 949 4= 9 933 W3t

Ao = 30thel FHuf =wFo] o] Fo XAl o]t o

Az, 2014) 40~60tHEH+= =3t7F WdqEH 10de 7|+oZ °F 3~
5%°] nlEZ Fo 2> HA 4 d o (Gardner et al., 1980). 12 <138}
of =49 flddel 1.6~2.69 F7tet= Zleow deA v (Marshall,
Johnell & Wedel, 1996). 53], #7347 42 =% A4 vATx24
g2 Qlsto] AN T7HE sty Anst FANE HA Z 4o
7130 22 1A dHFol A st or w8 AMYER oFES X

ottty B35} (Peek, et al.,, 1993).

<
o
o
Y

astom HA F9o oL dal sAAR dste] 4~
8 ool & A# A&l 7HESIE Zdel g FHepdol v F
7h g (A, 2016).

ols} o] HAr) FAFLE RE 20~30d) AFE A LR

HWES 21.5%Z (SAIH, 2019), F97] olF 4

[e]
4 €
3l S7bels AFS YEhaL ok (RAnAR, 2

dspA ol @] wiel HEd ddow Qg A
UERRTH(RARAE, 2013). =5, A¥o] F7hgtel wel o] 3AAE S U

SAAYY FAV E;orA L AWE A E



:

Lipoprotein—Cholesterol:HDL—C)©] @& Aol A% F 5743}
= 2 ARAS A s TR EAE 5, 2014 =94F
A3ATE Ay HH Kreisberg & Kasim(1987)2 dAForE= =
Ak FHAEES 204 o] Fof wEA FrhE o] 40~50thel
el 55~604 Abolell= ofAdo] FA R Wobx|al 7} 2 el gt
e FUAHEY 42 dPo] TUMEFE FUAste] iy Bl e
B3k ™ (Luepkeret, 1990), Yun et al.(2013)2] oA+ 5
de ez BEFANE 1emd F7H7F 2% Adadge] 24 o9
= S/ BRusilth. O flel: dfen|wrets] (2012) M e 5
o/d ol Aol AAE = Al7el HAF Wl Aol FA48HA #o F 7 st
olFAAE T T AEHA A3 fdel SUrEv Busiith o) d
s AdaAdge] st oy #ert g Festda & 3l

=
t}(Appelman et al.,, 2015).
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FeEvehe =

o129 20% ©]

371 dojuyAl "t (Lee et al, 2015).

20184 654 o)A

s

g

ERIITIE F

[Se)
=

S

il

—

Z] o
) S

s A48

A

oF

]

Haow (EA%, 2019) 1% Q

al

Tty H

Njo

M

2016).

=

5
T

o] 30% H&= Aow 654

2E 22 st Ho

o o 15 B

thAk

i
‘,mo
of
Njo
Mo

M

gt3], 2016;

Flass

AT (H

S7hE 2L

7kt = A

H] & 0]

BEE )

=
AGR

4]

=
==

o

.
3

FESh 604 EWHEE] oA oF 50%9] HlEE It

2017).

5]
“,

]

BIE

S TFAL

oF T0%7VA =7}% a1

ol =

ZFA 3L Qlom 7T0A o] &

= O
o =

21%, 34%% =

t} (Mazess et al., 1990).

il

M

M

N
NJo

Aol A]

HGZ71E Avt
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} o Ravn et al.(1999)2] &l of A
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4
"
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=

H

2 9}
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HeYe o 5o

Lol 7h Sojgtel mel ZAa4dol wE
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o
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(WHO, 2011).
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AGdiE == 707 37%, 60th7F 26% 5 AHAlste] w943t Aske =

d71el A ol Frhekal Sl FAlolth 53] wHAst A2 G R o
o

=

gow YetutsEd (SAA, 2016) o387 AE Aol 7 diwstA o
AL Adaddolgty Rt (Roger et al, 2011). 1 & &
S 6541 ol A wRleA AAMEH FHEC] 2 Ao w @
5} (Peripheral Arterial Stiffness)™ 3384 AAEM 23} ¥
AA#A S Helth(Crouse & Thompson, 1993).

el ot xRl AddA e =T 05 F
1 o™ (Pearson et al., 2002) x3}o] 23 Hd
dJA=2 dste] wAysit, 1 FolAd 7+
gt ol (Vascular Compliance : VC) A& o] F7lgo] w
72~ % 31 (Nichols & O, Rourke, 1998; Chambers et al.,
Agke] A gl A7E wRloltete sl e}
A =7} S7Fsktl (Mitchell et al., 2004). H3F, T AAEE w312
dato] otstmm w-3ho] JFgow Fepal AR AU FXHI "9
ool FAYAEA dgpAd F27F gy o] FHMAAETE SO M

ol qate] mA, AFNAAY © A ABe] REAA dFe 0

E —E VN i —\|l—f o FE' l‘N’ = ﬂz
© o o X i E Y ot o T
© e e doy Z b
S A N) =5
o Mmoo o W o T o
e ox 0 1o o 10 N
g o o
ri" _— rJ jg, l'm ‘i'r‘ rlo
— o
i M
e B
i)
02
ok

offt
=4
o,

2 R uE 3 ok (Latatta, 2002; Sun, 2015).
APATE A B Safeer et al.(2002) ¢ AFo) A=, T—-C/HDL-C2

&2 & ZE28HE 200md/dl ©]st, HDL-C+= 40mg/dl °17d<= A4
wQl oo A% 408 zdehd AdnAne 99
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Al A 244 &
A A ==

t}(Taaffe et al.,

]

P AFo® =9

S

u] %

4] Aol (Dengel et al., 1994).

S

o 9

)

=

7
g AVI=

o9 %

el

<&

e =

2= (Body Mass Index, BMI),

e AA

Al S
=

3

%

o A% ¥

o

4 Yt} (Reid et al.,

Baumgatrner et al.,
Q1 2o

3

ke
=

2006;

37 YEbY=d (Maltais et

X1 9)

CVD ¢

jad)
=

).

3lo] (Aubertin—Leheudre et al.,

[}

1992).
u] & (Poirier et al., 2006) +go] A3}

Bt (ACSM, 2005).
2004) thAFA 3t (Metabolic Disease)

al., 2019)
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=

o173 oM

uH
==

il

= A
73

o
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U7 @A YEb e 257699 H

ol 4]
Aol A

al

A

Hlo
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1 =
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] ek
s, Koh et al.(2005) 9
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M

P
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= =
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=

o 2~

=
=
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AolF7He] s AYH 7]FS HAEXFE(2018) 7|5 wel Hd7]
o] dEHS 20~30H, Td7] 40~50d, »=d7]+= 604 ol ow FF3S
o},
AT A= AlAZ - YA EAE <E 2> 72
E 2. 47 A& AAF 54
2d7] @7 »d7]
(n=1050) (n=218) (n=65)
L}o]
29.04+8.27 48.72+7.08 74.39%+7.00
(yrs)
A%
162.65£5.82 161.33*=5.64 154.22%+6.26
(cm)
A=
56.02+£8.76 59.48£9.79 56.87*+8.95
(kg)
A A =]
) 21.18%+0.37 22.85%E2.78 23.91%=5.10
(kg/m?)
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T 7IZF B HX = <KE 3>l AAE

AT Az} AT 717
FAAY 9 EAZRA 2020. 01 ~ 2020. 03
(%gza%z?zﬂ) 2020. 04 ~ 2020. 07
tole =9 2020. 08 ~ 2020. 11
222 g 2020. 12
AR 2021. 01 ~ 2021. 04
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dlole 43

AT PR o FEEY THAFE S Fl o34
A2 A2 o B 9@ eAddxt

dlolE] 4]

O SPSS. 21 A%
H B HaHEE dolr 7] 9% One way ANOVA
O FHgre] AolE H7] 98t T—testE AH&sk3iTh

-~

oFHEHT]  dig SYHWEY  gFE EASs 91g Multiple
Regression Analysis
o TAH F4+F .05
O oo Aol 2dEe sHAs A Ay 74
AT A3 o oA dss FUAS FF FFel mE AAxA W)
O o] TUEe FMAste] AAxAd A
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4. 2% )

AT ALgE 5 g

0}
o o

= <3E 5> AAE whel T,

X 5. 3AH]

e
e

R

(AL =71
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body BMC(g)= =Astaior, dgda= dxdo] &4 (b3, 2E,
A A, B 5)S Al Ay 71 e B4 O Z scanning tableo] 24 2%
AE FHAsteS 33lth. I P AE center linedl 23 53 v, 3439
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BE g A= Statisical Package for Social Sciences(SPSS) 21.0
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D Zurd Fu4sd mE FX= GO0 =
vl @k gl
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2) 9 AAF7|E mE dLIZAEY A

o173 8] AefF7el wmE =UEe T4 3P Bl Ay B 6~7>,

A4 Ahe <% 3~6>ol 4 AT vhsh P

E 6. 9499 ZU=g FUA3 W3 JledA A3

5 a7 7] =d7)
O= Iu o«
T e 1.15+0.16 1.16+0.14 0.93+0.27
(g/cm?)
oF ZYUE-T -0.05+0.99 -0.20+1.23 -1.88+1.75
a3t ©
Eﬂﬂ(/ef* 1.01+0.14 0.97+0.13 0.82+0.19
g/cm”
HE FU=-T 0.22+1.13 -0.19*+1.10 -1.32+1.31
AANZUE
‘ 1.11£+0.09 1.13£0.08 0.98+0.11
(g/cm?)
ANFYE-T 0.19£0.92 0.03£1.04 -1.79+1.32

1072.85+£227.15 1134.96+215.64 1394.17*£372.43
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E 7. 949 AjFNE SEUES THASFEY dAdEAEY

XO
A

=5 Al=# BAAT F P A3
=
o= A= >4, 3.179 2 1.589 55.601 .000*
T A=)
U IEY 37.048 1296 0.029
9 Zd7)-xd7)™
(g/em®) 45 40.226 1298
%) 153 2.364 2 1.182 54.566 .000 H7]-2d7]
U IEY 28.720 1296 0.022 A3V - @7
22 153k 1.184 2 0.592 68.182 .000™
A i b
U 84 11.551 1330 0.009 .
2 %]1/_7]__13‘_%7]
(g/cm?) g 12.735 1332

13 6663233.693 2 331616.846 60.619 .000™

o 5} Fd7 -z
&% 78U 73096663.31 1330  54959.897 A7) - d 7]
(cm/s) FA7]-xdr)

A 79759897.00 1332

o1l A7 IF e s AAS dIRAES Ay, o F 2
T FUEE F(2, 1296, 1298) = 55.601 (p<.000™) o2 AFZEA Ax Fd
719} = d7] (p<000™), Fd719 =d7] (p<000™) & e oM thE =4
T FUE F(2, 1296, 1328)=54.566(p<0007) 0.2 AFS-EA A, Fd 7] g}
7] (p<000™), Fd71¢F =d7] (p<000™), Td71¢ =d7] (p<000™) &
UeER ek A2 F9% F(2, 1330, 1332)=68.182(p<.000™) & & AFFHA
A3, @719 =d7] (p<0007), T2 =d7] (p<000™) 5 YRl o
W yl4 T = F (2, 1330, 1332)=60.619(p<000™) = AFFEA A3}, Fd7) g
Zd7] (p<000™), Fd71¢ =37 (p<000™), Td7]¢F =d7] (p<000™) ]
A Feaks verdigith AFEEA el sk AFAsE U8 <a¥ 6~9>9 2t}
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A Ao HdE e /7 (FY, 84S, e s 2449
B <KE 8~9>, <Y 7~16>A A3 bpe} )
X 8 ZTUE AGEFo wWE J&FA
s Eod gt = e
5 (N=565) (N=299) (N=79) D
(M*SD)
A= (kg) 59.08+8.46 55.13%8.07 53.64£7.91 .000™
A (g) 17563.38+5878.45 16501.50+5316.94 17454.41+5348.45 .030™
<5 (2 38965.80£4956.17 36320.29*£4574.06 34392.00+3724.60 .000™
A X e
%) 41521.27%+5274.15 38538.06£4754.91 36195.30£3918.82 .000
(o}
LRI
TAEE 0.92%+0.15 0.90%+0.17 0.99+0.17 .000™
R (%)
S B
o 30.55+6.79 30.73+6.48 77.38+394.27 002"
0
_Teul_—
o 3900.56+1232.65  3456.37+888.73 3184.32696.58  .000™
5% (2)
t}a)
o 13071.84+2056.88 12018.30%£1829.75 10337.07£1706.67 .000
5% (g)
BE
N 18362.58£2523.26 17373.60£2489.58 19463.78£16049.47 .002™
5% (2)
I
_ 1080.52*£175.19 1097.24+175.72 1308.74*£358.06 .000™
% (cm/s)
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_ A -
5 AR - FIAF F P AR
4 4250364 2 2125.182
A = - JAF — L7 A e
R 30825 000 oo =F °
(kg) . ~ 64806.84 940 68.943 AAf—Brp
avs
=}
s 69057.209 942
o o
34 2.252 2 1.126
A =% .
: 3.011 939 32066898.948 3511 .030"  AA-IPLZ”
() E
ij 2.351 941
o o
4% 2.337 2 1.169
caw =7 demEEas
@ = 2.117 940  22522084.843 51.885 .000™  AA-ITEE
£ 2has-BdEE”
j_j 2.351 942
[N

T3S AR et AFS F(2, 940, 942)=30.825(p<.000™) 0. &2

FEA An AT THAF(p<0007), AT FoEE (p<.0007) S U
ERiglom e F(2, 939, 941)=3.511(p<.030™) 0.2 AMFEA Azt A}
W FAT (0247 & WERISITE 52 F(2, 940, 942) =51.885(p<.000™)
o7 ARRA Aul AR FAF(p.000™), A FUEE(p<.00077), B
Z3 FE (004N S YER I AFFEA] thdt AAIRE e <I¥
10~12>¢} gtk
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Fhas ARl wet AR F(2, 940, 942)=61.16(p<.000") 0=
AFEA A}, AT F4aF (p<.0007), AT S5 (p<.0007), EEAF
7 ERE (<0017 & HERGlom ERAMES F(2, 940, 942)=9.32(p<.000™)
o7 AR Ay e e (p<.0027), EaT 2teE (p<.0007) &
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Fhas Aekiiel il & 2532 F(2, 940, 942)=25.568(p<.000™) 22 A}
A Ay, @ 2T (pK.0007), R STHEE (p<.0007) & HERYISLOH
] TE5HES F2, 940, 942)=81.172(p<.000™) 0.2 A5 Azl g} 27t

000, A 2tk (p<.000™), AT S5 (p<.000™) & LHEt
Utk 5% 8532 F(2, 940, 942)=6.297 (p<.002) 2 AL5822 A3

F AT (p.0227), 2HATH FUE S (p.0047) S YER oA
ML T F(2, 940, 942)=46.799 (p<.000™) & A4 A7, H47 =
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3} A BR{o W& T-Test

O FHAZ AGEF WE o] dFEAEAN A
WutL T A3 FR (P NS, AAA WaSsE) e dst
= <KE 10>, <™ 17~27>0) A A A s vie} )

g WRsE

BAY s E

ne= (N=1301) (N=32) p
(M*SD)
5 (kg) 56.61+9.03 56.59+8.98 991
A v eF (kg) 16384.97*£5644.78 18528.60£5414.43 .104
5% () 37474.73+5540.75 35977.13%£4879.17 .143
AR (g) 39778.46E15686.44 38001.16£5207.99 .090
A % j_;ll_tl Z|HI &
A TA%E 0.90%*0.15 1.05*+0.17 .000™
ZAd (%)
A A= (%) 33.20*x97.44 33.61*£5.47 .982
4 25 (g) 3659.37£1135.24 3609.96£1114.27 814
0o ar
D}a( )q ° 12566.09£2197.38 10690.73*x2114.82 .000™
g
% 253
(@) 17770.89£4724.37 18332.73£2281.14 .516
g
o= :LUIE
v Ej 1.15%0.17 1.01+0.17 .000™
(g/cm®)
el
gy 4% .
= ) 1.00%£0.15 0.89%+0.15 .001™
(g/cm?)
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AN

Fusl A% 2733 Mo, AN wssn)d] tek AAzH F A

=

A A M (56.6119.03), AAY WML (56.5918.98) 2 SAA R
o3t Aol (pK.991)E  LERA  ggrom x|l A} wlyldsr
(13834.97£5644.78), A/ =355 (18528.60£5414.43) 02 TAA L
A (p<104) Aol YERGA ghotrh. 28] Ae B ESE
(37474.731+5540.75), A WKL (35977.13+4879.17) A SAH L
s Aol (p<143) UERA] gkokom AR E Y WuEE

(39778.465686.44), ZAAA M35E(38001.16+5207.99) oA FAX O
T (p<.090)  Apol= drEREA] FSiTh BERARES Y fuEe
(0.90%0.15), AAA #IEE(1.05F0.17D = FAA 28 (p<.0007) =}
olF UERIAINE AAES A M5 RE(33.20197.44), BAE HaSE
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A= 3% Wk (3659.37£1135.24), BA ) o} <5
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2) FAEA

E 12. Az Sdx 9 F933 JAENE

23 MEZS AF  EBERAF ¢ P
B EFQ A} H e}
e
679 034 20.057 .000™
AR .
3.516E—5 .000 2.007 13.587 .000

(2)

w4 T
2 9} <5

~5.102E-5  .000 ~.100 ~4.869 000"
(cm/s)
RS2
o AR 2esE-5 000 ~.513 ~5.370 000"
(kg)
=5
~2.388E-6  .000 ~.135 ~2.220 027
(2)
HE 198k
ue (L)IY ® —3.072E-5  .000 ~1.470  —11.084 000"
g
A A - )
001 .000 1.266 10.083 0007
(2)
B A
~1.049E-5  .000 ~.373 ~2.362 018"
(kg)
HB 85
(%)
T 25 )
~2.597E5 .000 ~.301 ~7.119 0007
(2)
1o |k
T EETs0sE-5 000 ~315  —4.635 000
(2)
a4 A
) 1.574E5 .000 908 4.100 000"
g
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A AR, 58S 13 T AT 2 ARFS SAAE AFeAA 79
27 EbgA] kol AlfEglon Hal FuTe] &S vxEs HEE I
olsl Ax} AXLH(p<000™), WIFEE (p<000™), vh] A (p<000™), =
S (p<0277), BE TEH(P<000™), AAEF(p<000™), B% AW (p<018™),
BRAE (p<000™), T T4 (p<000™), v Z5F(p<000™), T Ak
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Abstract

A Multilateral Study on Bone Density and
Arteriosclerosis for Improving Health of Korean Adult

Women Using Big Data.

Choi Jae—Hee
Dept. of Physical Education
Graduate school of

Sungshin Women’ s University

This study compared and analyzed 1,333 adult women's bone density
and atherosclerosis changes by life cycle, bone density in women and
body composition over the course of arteriosclerosis, and bone

density in women and body composition in arteriosclerosis.

1. According to the diagnosis of bone density and atherosclerosis by
life cycle, young women accounted for 80% normal bone density, 18%
osteoporosis, 2% osteoporosis, 99% normal pulse rate, and 1%
borderline pulse rate. Middle—aged women accounted for 49.5%

normal bone density, 41.3% osteoporosis, 9.2% osteoporosis, 95%
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normal pulse rate and 5% borderline pulse rate. Older women
accounted for 12.3% normal bone density, 49.5% osteopenia, and
12.3% osteoporosis, while arteriosclerosis accounted for 75.4% normal
pulse rate and 24.6% borderline pulse rate.

According to a one—way dispersion analysis conducted for comparison
between groups of women's life cycles, the bone density of the lumbar
vertebrae is F(2, 1296, 1298) = 55.601. As a result of the post—analysis
of 000™), youth and old age (p<.000™), Middle—Aged and Old—Aged
(p<.000™) and post—analysis showed that the femur density was F(2, 1296,
1328) = 54.566 (p<.000™), indicating youth and middle age (pP<.000™),
youth and old age ((P<.000™), Middle—Aged and Old—Aged (p<.000™).
Post—analysis results in systemic bone density F(2, 1330, 1332) = 68.182
(p<.000™) in adolescence and old age (p<.000™), Middle—Aged and
Old—Aged (p<.000™) was indicated, and the pulse rate was F(2, 1330,
1332)=60.619 (p<.000™), and as a result of the post—analysis, youth and
middle age (P<.000™), youth and old age (P<.000™), Middle—Aged and
Old—Aged (p<.000™") showed a significant difference.

2. According to descriptive statistics according to bone density
diagnostic classification (normal, osteopenia, osteoporosis), weight
during body composition (p<.000™), fat (p<.030™), muscle mass
(p<.000™), low fat mass (p<.000™), waist circumference (p<.000™),
body fat (p<.002™), arm muscle mass (p<.000™), leg muscle mass
(p<.000™), and trunk muscle mass (p<.002"), and at arteriosclerosis,
the mean pulse rate (p<.000™) showed statistically significant

differences.
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The results of one—way dispersion analysis according to the diagnosis
classification of osteoporosis are as follows. Weight F(2, 940, 942) =
30.825 (p<.000™), fat F(2,939,941) = 3.511 (p<.030™), muscle mass F (2,940,
942) = 51.885 (p<.000™), low fat levels F(2, 940, 942) = 61.16(p<.000™),
waist circumference F(2, 940, 942) = 9.32(p<.000™), body fat F (2, 940,
942) = 6.11 (p<.0027), arm muscle F (2, 940, 942) = 25.568 (p<.000™),
leg muscle F (2, 940, 942) = 81.172 (p<.000™), body muscle mass is
F(2, 940, 942) = 6.297 (p<.002™), the mean of the pulse velocity was F(2,
940, 942) = 46.799 (p<.000™), showing significant differences in all items.

The results of the T—Test according to the diagnosis classification
of atherosclerosis (normal pulse wave velocity, bounded pulse wave
velocity) show that the body weight during body composition is
statistically significant (p<56.61%9.03 and bounded pulse wave
velocity (56.59%8.98).I1t does not show 991) and has a statistically
significant difference in fat volume (13834.97+5644.78) and boundary
pulse rate (18528.60+5414.43).104) did not appear. For muscle
mass, the statistically significant difference is the normal pulse wave
velocity (37474.73£5540.75) and the boundary pulse wave velocity
(35977.13+4879.17).1t does not show a 143) statistically significant
difference with normal pulse wave velocity (39778.46+5686.44) and
boundary pulse wave velocity (38001.16%£5207.99). did not appear.
Body fat is a statistically significant difference with normal pulse
wave velocity (33.20£97.44), and borderline pulse wave velocity
(33.61£5.47.982) did not show any statistically significant difference

in arm muscle mass (3659.37%21135.24) and boundary pulse velocity
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(3609.96+t1114.27) (p<.814) did not indicate. Statistically significant
differences in body muscle mass (1770.89%£4724.37) and boundary
pulse velocity (18332.73%£2281.14) (p<.516) did not appear. However,
the waist circumference 1s a statistically significant difference with
normal pulse wave velocity (0.90*0.15) and boundary pulse wave
velocity (1.05%£0.17).(p<000™) and statistically significant difference
in leg muscle mass (12566.09£2197.38) and boundary pulse velocity
(10690.73£2114.82).1t showed that(p<O00™). Among bone density,
lumbar bone density 1s a statistically significant difference with normal
pulse wave velocity (1.15%£0.17) and boundary pulse wave velocity
(1.01£0.17). (p<O00™) and statistically significant difference in femur
density with normal pulse wave velocity (1.00£0.15) and borderline

pulse wave velocity (0.89%0.15). It showed (p<001™).

3. In order to verify the effect of body composition and atherosclerosis on
systemic bone density in adult women, weight and arm fat out of 13
independent  variables were automatically excluded from statistical
processing, and variables affecting systemic bone density were
identified. (p<000™), pulse velocity (p<.000™), leg fat (p<.000™), muscle
mass (p<.027%), body mass (p<.000™), body fat mass (P<.000™), body fat
(p<.018™), waist circumference (P<.000™), arm muscle (pP<.000™), leg
muscle (p<.000™), fat (p<.000™) showed significant differences in order.
In addition, the degree to which 13 independent variables account for
systemic bone density, which is a dependent variable, was shown to be

about 51%, and this regression model showed a statistically significant
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difference of (p<.000™).

Taken together, both bone density and pulse wave velocity had
something in common that osteoporosis and atherosclerosis increased
with age over the life cycle. In addition, the diagnosis of bone density
showed an increase in pulse wave velocity as bone density decreased,
and as arteriosclerosis increased, bone density decreased, and at the
same time adversely affected body composition. The most influential
variables for systemic bone density were low fat, pulse velocity, leg
fat, muscle mass, trunk muscle mass, body fat mass, waist
circumference, arm muscle mass, leg muscle mass, and fat mass, with
an explanatory power of about 51%.

Therefore, in this study, bone density and atherosclerosis in adult
women were closely related, and physical composition was important
to improve bone density and atherosclerosis, which would require the

development and dissemination of systematic exercise programs.
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