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48 Wtk e duAel wHuge wo gAHely wgHow 9

HE-69 AdHFN-17 2 9354 AlelEFRIY] AAs F7HA71T
(Roubenoff et al., 1998). o|A 7 AHFZFT7F= AXHe] F7ke £y = A
20 st Fol o3 AES AFATIE @5 AelEAY FUHE 7HA
2t da"HEg w3t 32493 (Longitudinal Aging study of Amsterdam)ell

=T JHFZ-69 C vHgA dEde = A 9F

S E7MA 71 Ao ® UERtH(Schaap et al, 2006). o] ¢} 28 Alo]EFLel&

74 e = sarcopenia
o A AR B 4 dul(Baumgartner & Waters, 2006; Roubenoff &
Hughes, 2000).

4) PIEZETe}tY Ve A 293 AEARL
NEZE=gole] 7leHdo

statAol A BHEE AL nEZ=g ol DNASAY &% nEZ=g
ofe] 7wl FFS WA F o, o= IAFe duid B ATP §4 9
QAN S HARA7IAY ARAo =2 24T AHE 28 5 vt dF 4
Tl ostd mEIZE=ol 75 Aste AAgE
4 d o (Kent-Braun, Ng, & Young, 2000), Edo]d S E3dlo] nEZ=4¢
olo] 7|5 FAE FAAA F YARE =Rl AN 1 Zde A Frha g
HMelov et al., 2007). <x4¢] vEFZ=go} DNAS =dw®ol7} S454
TR AEALE TFEEA7IH, o]et e A EAGE ThA] WmEZE o}
o Jle FA AT A9 Aol v SAEY AFEALES
H 71 Y & o] ¥ (Dupont-Versteegden, 2005), - A<l 3}
=9 25 A EZAAAL A9E vus ey davs AS gl &
(Giresi et al., 2005).

AZAAE AP E wf Fh2~TbofAl(caspase) o] FofFol whel F 744 AE2
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AFsta gdE=d(Marzetti & Leeuwenburgh, 2006), 7}2~3folA]= A~ <l

(i

Z
i)
N

Friell & & (cysteine  protease) 241 7| A dwE o] ofAuE EAY
(aspartate) Th&oll &= olv| =2l E doshe 384 54S zta 9o,
Tkt AR BAEE AEAEA F

o E AREE AEAMES ZAAs7] A8 oA o®m 859 AMFEo] &4
ste= As BT =3k o JiadolaA] £ FUek #HEH glon
(Leeuwenburgh, 2003), 183 m|EFZ=glols= FhAgtolA] B &2 A LA}
dEFRE FA AEAEY 24 fFEE AAse adolth E tE WA
s Aksl 2Ed 2ol (Goulet et al., 2007), & ATolA %2 A a2
ot} &g A Q] Aleko] FhAupopA] ofEof o Fygleo] AlEAES A
Al & g B sty tH(Marzetti & Leeuwenburgh, 2006). 184t
sarcopenia® ©|ojA| = thE wAUF Hls] AERE] o] Fre opF
A A A ekkrh. M EAFALS sarcopenia®] % £ Tl HFZ <l WA
UFoz dud & JARE o8 F/had3 3

G = A

rl

>

ol

AetA Arw AEANE 2

2 o] thefsle] F Q3 99lo]lH| sarcopenia 5702912 W=
of FFS Tk FAHE Aol wEW A FH Aol 36~65%
(Arden & Spector, 1997; Frederiksen et al, 2002), S 3}A] 39
57%(Carmelli & Reed, 2000), 18]a1 ddgs T 34%+= FHd42A &
olof ol&] ZAA=ETF dH(Christensen et al., 2000). T3 =2l A
sarcopenia®} AlAl FFH ol A= Ao A E AFHE SPFHoR
A Al AT Aol e, ole dRFH AgH EAR FHA 54
o] %=\7] sarcopenia®l APl FFES W= & on| et

FEAH ®3F sarcopeniadl T FEFS Pt FehEle] FAHELS =Rl

Aok 39%7k el Aol masel YAu, ol wie] Jgolesn

O
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2 4~ 9 tH(Delmonico et al., 2007, Goodpaster et al., 2006). H 5] 119
sholl o3k A3 A Ao SR 2 Aot AdriE A i dale] &
7Fstar ok $-#lyeke] sarcopenia Qo #IF AGE A EW o ef
FAd =919 6.3~154%, A4 =219 41~142% HAE=Z YES S (T. Kim
et al, 2009), <ol Hiud =IUAZGEAL HolHE o] &3 XM=
FAd =l 97~124%, A4 =09 0.1~11.8%= HIHAJATH(Y. S. Kim et

L, 2012). olsh 2& fge] = Aol Awk gl 9@ s)ze] Aolgro] 714
2 ogdololgta @ 4 glow ofF ole @ AwylEds ARG Aol Fi
@ o7t ol oA Pkt

A 5o FHATIEY FEATH(European Working Group on
Sarcopenia in Older People; EWGSOP)ol| 4l = sarcopenia®l tjgk A oo} =
Gl Fod tiste] el 8-S i3I tHCruz-Jentoft et al., 2010). o] A5

&2 sarcopenia?l TS gk 7|E AAHOA AMAAH VA, <€,

o
lo
N

TATHEHS o7 uyeof stk Aottt o] sarcopenia®l A |7F A

gol o] e BAT@Y gave AAAW FAF JuE 2E 2

oF o] At APAQ FHBAE HolA gFon
ol (Delmonico et al., 2007;
Goodpaster et al., 2006), sarcopenia®] Y2l oJujE AHolZ AL&3}7|o =
A JHA7 AYga A Qv Bk EWGSOPY HuAMd =
sarcopenia®] g Yo WE HFe} Y HAEE FiEetL e, o= o

S #1, 29 ZH(Cruz-Jentoft et al., 2010).
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3 3. Sarcopenia Z1¢ 7]

=74 W ¥ A gk(cut—point)

Criterion Measurement

Cut-off points by gender

Reference group

method defined
Muscle DXA Skeletal muscle mass index(SMI) Based on 2 SD  below
mass (Appendicular skeletal muscle mass/height2) mean of young adults
Men:  7.26kg/m2 (Rosetta Study)
Women: 5.5kg/m2
SMI(ASM/height2) Based on  sex—specific
Men:  7.25kg/m2 lowest 20% of study
Women: 5.67kg/m2 group(n=2,976)
SMI(ASM/height2) Based on  sex-specific
Men:  7.23kg/m2 lowest 20%(Health ABC
Women: 567 kg/m2 Study)
Residuals of Linear regression on appendicular Based on  sex—specific
lean mass adjusted for fat mass as well as lowest 20%(Health ABC
height Study)
Men: -2.29
Women: -1.73
BIA SMI using BIA predicted skeletal muscle mass Based on 2 SD  below
(SM) equation (SM/height2) mean of young adults in
Men:  887kg/m2 study group(n=200)
Women: 6.42kg/m2
SMI using absolute muscle mass, not Based on statistical
appendicular muscle mass analysis on
(absolute muscle mass/height2) NHANES II
Men: data on  older(=60
Severe sarcopenia <850 kg/m2 years) men and women
Moderate sarcopenia  <851-10.75 kg/m2
Normal muscle >10.76 kg/m2
Women:
Severe sarcopenia <575 kg/m2
Moderate sarcopenia  <b5.76-6.75 kg/m2
Normal muscle >6.76 kg/m2
Muscle  Handgrip Men: <30kg Based on statistical
strength strength Women: <20kg analysis of
study  group(n=1,030)
Men: Based on quartile of
BMI <24 <29kg Study group
BMI 241-28 <30 kg (n=5,317)
BMI >28 <32kg
‘Women:
BMI <23 <17kg
BMI 231-26 <17.3
BMI 261-29 <18kg
BMI >29 <olkg
- 16 -
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3 4. Sarcopenia I 7|& 54 WA A A F(cut-point) AlE

Criterion Measurement Cut-off points by gender Reference group
method defined
Physical SPPB SPPB<8 SPPB score is a sum of
performance scores on three tests: Balance,
SPPB 0-6 low performance Gait speed, Chair Stand. Each
SPPB 7-9 intermediate test is  weighted equally with
performance scores between 0-4 quartile
SPPB 10-12 high performance generated from  Established
Population for Epidemiology
Studies of the
Elderly(EPESE) data
The max score on the SPPB
is 12
Gait speed 6-m course Based on statistical analysis
GS<lm/s of Health ABC participant data
Based on ROC curves
analysis of Health ABC data
GS<1.175m/s Based on quartile of study
15-fit(4572m)  course (n=5,317)
Men:

Height <173cm, GS<0.65m/s
Height>173cm, GS<0.76m/s
Women:

Height<159cm, GS<0.65m/s
Height>159cm, GS<0.76m/s

4-m course
GS<0.8m/s
8-1it(2.438)
Quartiles of
<043 m/s
0.44-0.60m/s
0.61-.077Tm/s
>0.78m/s

course

performance

Based on
of study group (n=1,030)
Based on SPPB value

statistical analysis

A4 A4 H<S 919 sarcopenia®l 7]

3l dolt}. Sarcopenia

=

=

Aalr] §lste]
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o

AE0] ARgatal Aok ¢4 EAZL S 0] &% sarcopenia KT S
o] YA XA &4 (Dual-energy X-ray absorptiometry ; DEXA)¥} A A 47|
A3 (Bio electrical Impedance Analysis; BIA)S AF&3te] AU 4%
S SAEAL ol & AFe] AR v F 7|Ed vlaste] Hrketes ol
o A 7S A F A7 Base] led, WA A A "
Hluste] 2 FE At olgtE He Aol v AdEjelA [Jael k9 20%
ol&tE 7|E=o 2 do] Z}Zb sarcopenia® sl Aotk 919 by o
AL AFAGNA A HEHFE MO E sarcopenia®l 7P O R
AoxIke] RIzEdo]l BEeta Al E QlF5A W sarcopeniafr o] Aol &
el = gle @xlo] Aok =& ol d S = sarcopeniadl ¥I A7F H
AP By FAAQA Hrbr)Eo] Haud Aow Heth £8& o83
SRS o} (grip strength)S =43t ol AW = A& HX=(Body
Mass Index, BMD)E W 3lo] sarcopenias H7psith Aojxow AL
= o83k Wl MEA HAAFTE Wol o] Fol XA drt. HFE oo
AAZE s whdsts AA A5 Zol7]= shARE, shAlE ol Bl =
A AFAA AF 7 Hrtsvlodle tha A FgeiA = grta dudc o
Z}A oto ® sarcopenia® H7FE Y3 sHAEHS Ao B3 AU}
ool & Aow Hr} wiAHo g AA|Fde S o] &35t sarcopenias
st gHo=E= 14923 74 AH(Short Physical Performance Battery;
SPPB)Y H &= (gait/s)E ST I o 2% SPPB Aol Ha%
5 Aoy s uEd W o Ruddu. REg&Seet A
S =99 AAGES HPARE Pt orA Ao e m#d AL
A s dF5ste dAdTEe dF&5 ddd 5
o}4] sarcopenia® X @st= WH 9 7|Eo] tiE AEIFEY F YU o] Fo
1A &3 Aol 47 S8 HESY] Fadds & argste] AREsfof
iy ik Tk s} o] ] FAHRAS sAll ©]&3te] sarcopenia
B7tske= Zlo] 7k g, olef o] v WlEY WAE ned 3w
_ 18 -

i
[0}



Normal

=
<0.8m/s

=

3

Measure muscle mass
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Older subjects
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Measure gait speed
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Older adult(>60 years)
| |
Assess risk factors i
Low risk factors High risk factors i Screening tests for
| 5 Dynapenia
Measure grip strength i
Normal Abnormal
| | :
. Measure knee :
No dynapenia extensor strength |
: ' Advanced testing for
Abnormal Normal | defining Dynapenia

[
No dynapenia

Determine etiology of dynapenia
Neural factors? Muscular factors?
| | i Potential exams for identifying
|  therapeutic targets and developing
! individualized rehabilitation strategies

Referred for further testing | | Referred for further testing

(e.g. reflex & excitability studies, (e.g. muscle mass/sarcopenia ;
nerve conduction & EMG studies, | | assessment, serologic hormonal
motor unit estimates, etc) studies, myopathies, etc) '

1

29 2. Manini®} Clark”} #|<t3t dynapenia 3 7}sh7] 913 &arg]

HN

T oE dugE g Ay == Maninieb Clark(2012)7F A oték 9l =)

o]+ sarcopenia®.t} dynapenia®] ZHS 9E Aolth(1® 2). 604 o)A =

e o= WA dynapenia® 1@ L8<lS WrFeta o] AIE HMEOR
APt v Al g E Hrhel the, ofgo] Azt HEA) A
#H % dynapenia 919 8Q H7FolA §F =7t =2 AFEES knee-extension
HHAALS B8te] HFA o2 dynapenias H7hetth ey o] daE]Fe] A
g2 3 o9 ofstE

o
o

Aol A Age] Qe Ao BA $A w3l oF
3k

a9lel Ba Az7t FEA

2
A\
]
o
pacs
rlr
do
i)

knee—extension
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2. A7HE

B o= 9009~20114e] ¥ arekrjstm

504 o]de] A<l

(A
2 9 o

o
=
0 o)

=]
o

L AT

|

3

WY 1745 T AE¥
wao] BrsdtAY, HALE AR AL,
AAH FAZE ol W 1640 A9 1,581

%ol & 58 dvdde 540 0

Male(n=621)

Female(n=960)

p

Age (years)

Anthropometry
Height(cm)

Weight(kg)

BMI(kg/m?)

Waist circumference(cm)

Percent body-fat(%)

Appendicular lean body mass/
Height(kg/m?)

Physical fitness
Grip strength(kg)

Knee-extension strength(kg)

Prevalence of disease or risk(%)
Metabolic Syndrome

Falling Experience

Fear of falling

Osteoporosis

Functionality limitation

63.8617.8

165.1£6.0

66.0£10.0
24.1£3.0
85.9£8.3
23.6£5.7

7.6+0.8

33.6x7.4
65.1+22.8

29.5
13.1
2.6
30.8
8.9

62.19£7.9

152.6%£5.8
58.2%+8.6
24.9+3.2
84.5%£9.0
34.5£6.5

6.3+0.6

21.3+4.4
40.5x14.4

38.9
19.9
7.9
51.1
16.4

<.001

<.001
<.001
<.001
.001
<.001

<.001

<.001
<.001

<.001
.001
<.001
<.001
<.001

Data are presented as mean + SD or prevalence.
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AT TREDS Aol W& we Papdel ool dud wHHOR o

3} 7

T
X,
i)
N
2
ol
Lo
o
-
)
)
r o
rE
e

[e)
o 37 L =Y 52 A

o

ANFAAE ol &3te] 0.lem7tA A4S FAS F AA 71 A3 (Inbody
3.0, Biospace, Korea)s o]&3sto] A%, AWk

< SAsAY 4" WG AFE o]&te] AAZFAFBMDE AHESHA
o =3 dEEds SAE ol&ste] 7 obdiE AnwiRy A=
crest) Abele] FHE AR oM, YA = P FELLEE 0%

b HES S Huds dad &8 Al S ST gy AR

olr
=
)
)

(1) <+=(grip strength)

ofe 2 Hekrel AA I¥S FA8H7] feiA "UAE oFHA(TKK 5401,
Japan)& o] &3tith H A= s ofylolvtE Wy niEA M FF
= AAz=HGA e AAS of 15%= g "olA A 3 & =AY EXol

Sgte] T oA ke A2edo] Azl HE 24 Z4etgrt

—

I
o
H,

(Fess, 1992). 2% w2 234, F 435 SAsI Hddke) S 254 A
A 2] 74A] 7] =549 o
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) Zt = (Knee-extension)

A2 AL 7459

B\

T34 HAd ¥ (Maximal Voluntary
Contraction) =A< 9al ZFH1EA(TKK-5402)& ¢ #fo] F-2hA| 7] &eje] #
2= Yate] FElet 55 Ak hrto] ok ug 4

we FHol d3 F Foz o4 Ao £FlE A YHlA swEL A

=
i
N
=
oo
ol
ol
3R
=
&
oo

& A7 Fol 2AL ANaAReR, 258 A AR ZReAch e
248 B9 A0 249 BYEE 04~ 9812 S A waHATHel
%4 %, 2010)

hAarat o] A A HS Hrlelr] fste] A x5 AlAY] S 7HA]
2 &S Hrlstes tdAl A 4289 7H(Short Physical Performance Battery;
SPPB)E Aldstadct A WA, dFHAA = FJ@EA7E AR ZA
(side-by-side stance), ¥t < =Ex}A(semi-tandem stance) L8] L= x}A|
(tandem stance)ol Al 10x% ©]d &S AT + =7 Hrbetdla + H
A, WA A= dmE AEd dEe AHE)S FAHs L oA A W
A, A AA S E5 ARRSEAl FaL o Afol A 53] ekskt dolA 7]
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= Ha 1910 AR o8] AaHden, 7}
o Hrhs

}

o°(‘

474 & 1238 -z
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s Abel ofEl] 2k A A A PstATh A DY e AR F
N dHorw dF EEF(glucose, mg/dl) 2 F  ZFd ~H E(total



cholesterol, mg/dL), 54 A % (triglyceride, mg/dL), 1@ X% X ckul & A~

(high density lipoprotein cholesterol, mg/dL)S
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=
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Pearson’s correlation coefficient® 3 7}3} %1
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2. Sarcopenia®} 21 A4 wWHl7re]l AHA

Ao wE sarcopenia®t AA A Wl (A AW, &

A= tee £ 6~7.9 2o

JE

¥ 6. A ARl A sarcopenia®t THEE AlA A WAL 7Fe] Pearson's

correlation coefficient

ASM/H? Grip Knee- SPPB
PBF(%) Extesion SPPB1  SBBP2  SPPB3
(kg/M) Strength ~ Strength total
ASM/H?
1.000
(kg/M)
.135
PBF(%) 1.000
<.001
Grip 574 -.043
1.000
Strength  <.001 .302
Knee- 1499 -.026 .592

Qlason o001 540 <001 1000

.130 .035 .089 .158

SPPB1 1.000
.005 451 .061 .001
.247 -.143 404 .265 .058
SBBP2 1.000
<.001 .002 <.001 <.001 217
.233 -.125 471 336 107 .609
SPPB3 1.000
<.001 .007 <.001 <.001 .022 <.001
SPPB .284 -.118 466 .369 478 787 .857 1.000
total <.001 012 <.001 <.001 <.001 <.001 <.001 ]

ASM/H? : height(M) adjusted appendicular skeletal muscle mass(kg/M?), PBF @ percent body
fat(%), SPPB : Short Physical Performance Battery(score)

(B PA RS PERPA A g(otd, r=574; b9, r=499) 2 Al A
FHE(r=284) 183 AALECE=13H)AE Fo3t FAAAE Yeiyon

(p<.001), =3}l W& sarcopenia®} THE Al Z Wl FoA ogde e
7

i
rd
ot
rlo
rd
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£ 7. A2 A A sarcopenia®t THEFH A A ZF WHAE

correlation coefficient

7o} Pearson’s

ASM/H? rip Knee- SPPB
PBF(%) Exesn SPPB1  SBBP2  SPPB3
(kg/M) Strength  Strength total
ASM/H?
W 1.000
(kg/M)
215
PBF(%) 1.000
<.001
Grip 373 -.083
1.000
Strength <.001 012
Knee— 310 -.085 .b36
Extensi p 1.000
Srengh <001 -015 <001
.062 .007 .120 .120
SPPB1 1.000
.099 .862 .001 .003
113 -.090 307 .344 .070
SBBP2 1.000
.002 .016 <.001 <.001 .060
.067 -.134 325 401 110 .550
SPPB3 1.000
073 <.001 <.001 <.001 .003 <.001
SPPB .110 -.118 .361 432 474 72 .851 1.000
total .003 .002 <.001 <.001 <.001 <.001 <.001 '

ASM/H? : height(M) adjusted appendicular skeletal muscle mass(kg/M?), PBF : percent body

fat(%), SPPB : Short Physical Performance Battery(score)

AR Rl A BATFE bR bY we FuS
AAYE (=215 o8 47 1o (p<00D), AR5 B ol

& AL gl sl gejgo

=
(r=432)°] =5 r=36) Bt =2 S B ATH(p<.00D).
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3. Sarcopenia ¥ dynapenia®} AISS 1 2 YAk

Ho
n U
ko
ro,
)
Lo
r 2
e
oX,

w19 AATEE Hrbsted ougt H wae] By g3 AR gels)
7] 9]3le] sarcopenia % sarcopenic obesity, dynapenia 2 dynapenic
obesity, 12|32 FAI# 9 28 AP H S W3 sarcopenia 5o Z+7)

o] 7leom gty AdeEEd AT 8 2 9 Adedl e #

£ 8 UgAe ABSE B 8 A1Ee dAw R vuge

L. Cut-off points by Reference group
Concept Criterion .
cep gender defined

Sarcopenia ASM/H*(kg/m?’) Men:  <696kg Based on  sex—specific
(appendicular muscle mass ) lowest 20% of study

/height(m)?®) Women: <5.79%kg group(n=1,581)

Sarcopenia/  ASM/H*(kg/m?) B -
Obesity B
PBF(%) Men: >95.1(%) Based on  sex—specific
o highest 40% of study

(Percent body-fat(%)) Women: >36.4(%) group(n=1,581)

Dynapenia ) Men:  <275kg
Grip Strength(kg) Women: <180kg Based on  sex-specific
M 440kg lowest 20% of study
en: <44, _
Leg_Extension Strength(kg) group(n=1,581)

Women: <28.0kg

Dynapenia/  Grip Strength(kg)

Obesity Leg_Extension Strength(kg) - -
PBF(%) Based on  sex—specific
(Percent body—fat(%)) highest 40% of study

group(n=1,581)

Classification ~ASM/H*(kg/m’)
: icul 1 B B
of Sarcopenia %ﬁp.enﬁh(cu)%;‘ muscle mass
Severit cightim
¢ ¥ Grip Strength(kg)

SPPB total
(Short Physical Performance SPPB total < 8 point
Battery)
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3 9. Sarcopenia

=i}

sarcopenic

obesity®} tIANS T 1

=

i=i

1 gk 93 g olytk

] W x}8](OR)

= = (o] I Ut
Male(n=614) Female(n=957)
Sarcopenic/  NorSaroperic/ Sarcopenic/ Sarcopenic/  NorSaropeic/ Sarcopenic/
Wy Noplee obge™  Tom” WY Smibee Ot Tobes
Metabolic syndrome
Prevalence(%6) 48(1667) 13(16.25) 107(52.71) 11(26.19) 124(2338) 24(1752) 196(60.12) 27(49.09)
Adjusted modell 1.00 15 [0/B~144] 238 [144~394] 175 [0.7H5~40] 1.00 119 [056~252] 170 [091~319] 156 [062~39]
Falling Experience
Prevalence(%6) 33(11.62) 11(139) 23(14.07) 7(1667) (1752) 25(1852) 71(2399) 9(16.67)
Adjusted model2 1.00 116 [051~264] 159 [080~315] 147 [058~372] 1.00 125 [070~222] 143 [09~232] 089 [041~1.94]
Fear of Falling
Prevalence(%6) 4(1.41) 5(6.25) 3(1.51) 3(7.14) 26(6.07) 12889) 2909.03) 509.26)
Adjusted model2 1.00 560 [1.07~203] 152 [026~9.06] 5.09 [1.00~259] 1.00 142 [062~328] 160 [0.5~3401 1.23 [042~355]
Osteoporosis
Prevalence(%6) 20027.4) 5(2941) 14(280) 8(57.14) 145(47.23) 52(61.18) 119(51.29) 1957.%)
Adjusted model2 1.00 053 [015~192] 18 [063~526] 244 [0.70~9.2] 1.00 15 [090~268] 139 [083~220] 148 [0.70~311]
Functionality limitation
Prevalence(%6) 12658) 10(16.13) 106.80) 8(24.24) 41(13.D 21(19.27) 40(1556) 16(35.56)
Adjusted model2 1.00 3.01 [1.06~864] 133 [045~400] 4.63 [1.62~132] 1.00 189 [0%5~374] 09 [054~1.82] 354 [1.73~7.23]

Model Adjustedl for age, physical activity levels, alcohol intake, smoking status, WC

Model Adjusted2 for age, physical activity levels, alcohol intake, smoking status, BMI
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F 10, 2A7Y 2 g, AALPHE I F sarcopeniadl THAE FEY AT IEE HH L G HF 207k w2 (OR)
Male(n=445) Female(n=704)
B e TR e b e S S
Metabolic syndrome
Prevalence(%) 106(30.29) 9(17.65) 3(10.34) A2667) 239(42.99) 15(19.23) 18(39.13) 5(21.74)
Adjusted modell 100 136 [058~331] 084 [023~303] 181 [046~7.07] 1.00 083 [042~164] 152 [073~318] 043 [013~1.41]
Falling Experience
Prevalence(%) 44(12.64) 5(10.0) 3(10.34) A2667) 109(1963) 7@897) 12(26.09) 7(3043)
Adjusted model2 1.00 081 [028~2371 082 [021~315] 307 [081~115] 1.00 046 [019~1.08] 167 [081~345] 1.80 [0.66~4.83]
Fear of Falling
Prevalence(%) 5(1.44) 10) 0 A2667) 41(74) 2256) 3652) 6(26.09)
Adjusted model2 1.00 - - 63.5 [530~6%] 1.00 033 [007~153] 12 [029~359] 350 [1.14~107]
Osteoporosis
Prevalence(%) 22(25.8) 4(40.0) 0O 4(57.14) 199(49.50) 26(49.06) 12(60.0) 10(76.92)
Adjusted model2 1.00 0.71 [0.14~366) - 287 [043~19.2] 100 103 [055~19H] 154 [060~39%] 358 [092~138]
Functionality limitation
Prevalence(%) 2006.71) 10) 3(10.34) 15(100) 771(13.35) 00) 13(27.66) 23(100)
Adjusted model2 1.00 - 1.18 [027~511] - 1.00 - 3.15 [1.50~660] -

Pre-Sarcopenia: Sarcopenia only, Sarcopenia: Sarcopenia with one of two(Strength, Functionality), Severe-Sarcopenia: Sarcopenia with both
Model Adjustedl for age, physical activity levels, alcohol intake, smoking status, WC

Model Adjusted? for age, physical activity levels, alcohol intake, smoking status, BMI
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3% 11. ot=H & o] &3 dynapenia ¥ dynapenic obesity$} tiAbE$o 9 2 S 9 8A07ke] wAH](OR)
Male(n=659) Female(n=990)
Nomal  Quuipmicl  NQun Dy Nom Qo) N Digper
(n=64) (n=188) (n=47) (n=98) (n=283) (n=84)
Metabolic syndrome
Prevalence(%6) 46(1581) 12(18%) 9B(4947) 20(4256) 121(26.54) 24(2474) 163(59.36) 48(57.14)
Adjusted modell 1.00 2.19 [1.03~467] 224 [1.32~378] 2.46 [1.15~528] 1.00 09 [056~1.74] 1.61 [1.10~234] 1.76 [1.01~307]
Falling Experience
Prevalence(%6) 34(11.76) 8(125) 20(10.7) 13(2326) 67(14.32) 31(31.96) 62(21.91) 23(2171)
Adjusted mode?2l 1.00 108 [046~254] 104 [052~206]  3.38 [1.56~7.37] 1.00 286 [1.72~4771 141 [087~228] 1.95 [1.06~357]
Fear of Falling
Prevalence(%6) 3(1.03) 5(7.81) 1(053) 487) 24(5.31) 13(134) 23813 11(1325)
Adjusted model2 1.00 782 [11710~%9] 072 [006~808] 11.2 [212~593] 1.00 264 [127~549] 15 [073~3271 242 [1.02~572]
Osteoporosis
Prevalence(%6) 19(26.76) 6(33.33) 15(31.25) 6(46.15) 148(47.28) 43(64.18) 102(49.76) 34(61.82)
Adjusted model2 1.00 0% [028~3201 207 [074~58] 267 [0.70~10.1] 1.00 201 [1.15~351] 138 [087~218] 243 [1.25~4.71]
Functionality limitation
Prevalence(%6) 10(4.57) 11(2.45) 3(219) 14(3.0) 34(10.3) 24(30.0) 32(14.22) 23(33.33)
Adjusted model2 1.00 565 [215~148] 064 [015~267] 137 [4HU~3R1] 1.00 388 [211~714] 14 [07HB~2771 444 [219~901]

Model Adjustedl for age, physical activity levels, alcohol intake, smoking status, WC

Model Adjusted2 for age, physical activity levels, alcohol intake, smoking status, BMI
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ynapenia 2 dynapenic obesity®} tA}EZE T £-H

S19.2.917ke] WA (OR)

hul = [e]
Male(n=563) Female(n=815)
Nomal  Rupapemic]  NeDmuwis - Dygwencl Nl Runapenicl NaDmri Dyggenic
(n=63) (n=176) (n=45) (n=98) (n=243) (n=63)
Metabolic syndrome
Prevalence(%) 491763) 6(952) 9(30.37) 18(40.0) R(24.2) 32(3260) 142(57.26) 41(65.08)
Adjusted modell 1.00 063 [024~163] 199 [1.17~338] 151 [063~3.36] 1.00 19 [0B~272] 177 [1.18~260] 245 [1.30~462]
Falling Experience
Prevalence(%) 31(11.19) 8(127) 22(1257) 6(13.33) 55(14.68) 21(2813) 53(23.39) 12(19.06)
Adjusted mode2l 1.00 112 [048~264] 119 [059~240] 134 [050~358] 1.00 240 [141~409] 1.65 [1.00~272] 136 [064~283]
Fear of Falling
Prevalence(%) 2072 2317 0 4(839) 11274 11(11.46) 11(4.44) 8(12.7)
Adjusted model2 1.00 49 [064~383] - 2714 [337~223] 100 465 [191~11.3] 201 [072~558] 682 [221~21.1]
Osteoporosis
Prevalence(%) 16(24.62) 5(2941) 14(30.430 5(45.45) 122(42.96) 3963R) S4(46.93) 26(66.0)
Adjusted model2 1.00 110 [031~38)] 246 [081~747] 312 [0.71~137] 100 227 [1.26~49] 156 [0965~253] 342 [1.56~749]
Functionality limitation
Prevalence(%) 52.29) 12(27.27) 3(2.34) 8(21.06) 11@.77) 21(34.18) 16(829) 14(280)
Adjusted model2 1.00 141 [472~448] 114 [022~5/0] 101 [281~361] 1.00 144 [447~316] 342 [1.33~833] 17.0 [601~433]

Model Adjustedl for age, physical activity levels, alcohol intake, smoking status, WC

Model Adjusted2 for age, physical activity levels, alcohol intake, smoking status, BMI
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Sarcopenia®} sarcopenic obesityel]l W& 504 o] Ael9] thAlEZZET 4
2oygak 9 gl ghe]l mapH|el 95% AlF ke thee] ® 9.9 #rh dx

YAz A= AA F kel B8] sarcopenia {3} sarcopenic obesity ol
A G FE I 7lsAd ARkl fHell ¥gk wAH|ZE ZhzE 5.60(1.07-29.3),
5.09(1.00-25.9)¢} 3.01(1.05-8.64), 4.63(1.62-132)o.2 FelstAl S7tsh= 23
5 B o oz gidAtel A= A Feel HlE| sarcopenic obesity ol
A 71 Ak frlel ek wxpH|whe] 354(1.73-7.23) & ol etAl F7ts)
= A%E JERTh

Oi
rﬁ

o W]3| severe sarcopenia T7l(sarcopenia®} dynapenia, 2! A]<=3] =
Ast mEe zZta e A FEFEs fHe wxhst 47
63.5(5.80-695.2) ¢} 3.50(1.14-10.7) .= fro|stAl F7 st AdE HAth E3
AR A A= A F ool HlE sarcopenia GAIGA 7154 Al -1

of gk WA 7F 3.15(1.50-6.60)= F2]tAl S 7Fek it

ui
dlo
o
fu
rr
i
b
r
1
o
o,
ofo
e
g
Q
<
S
QO
fo
o
Au)
l
)
o
of
o
0.
<
=
=
S
Q
o

WAFTE 4 W g 9989 e wagd g@ wAAselt ¢4
=l
L

=3}
—
—
rlo
12

S o] g3 dynapenia?t dynapenic obesity$} hAFEF
G zte] wAnlE yeEpdnh @2 didztel A= g Jkel H)s

et

dynapenia, non-dynapenic obesity, dynapenia obesity HTolA tASFT-
fr el A 7E 747 219(1.03-4.67), 2.24(1.32-3.78), 2.46(1.15-528)2 9]
sHAl S7bstlal H3d oA e A4 Feel Hl& dynapenic obesity #
chol A uxpn] 7 338(1.55-7.37N %, HFe w3 71eAd A oAM= A
A} Fetkoll vlél dynapenia {3 dyndpenic obesity H ol A wx}w] 7} zhz)
7.82(1.70-35.9), 11.2(2.12-59.3)¢} 5.65(2.15-14.8), 13.7(4.94-38.1)= <] 3} A
S7FsEA T A= A4 FHuke] W8] non-dynapenic obesity F 3}
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dynapenia obesity HwolA thAlES o FH e wxkd]7F ZHzE 1.61(1.10-2.34)
¥} 1.76(1.01-3.0N = FoatA S7tshe AdE BAom, FAEART, S
FHe, =uEs Ad oF 71574 AsA= A Fwel  vls)
dynapenia %3 dynapenic obesity FHwolAM  ZzF 2.86(72-4.77) 3}
1.95(1.06-3.57), 2.64(1.27-5.49) <} 2.42(1.02-5.72), 2.01(1.15-351) =
2.43(1.25-4.71), 1831 3.83(2.11-714) % 4.44(2.19-90D= FoltAl S7teke=
A32 Bt AAF oz ®HA Jdato] 9o]A dynapenic obesity Fwho]
dynapenia Fttell Hla] waH|7E F7FekE @S Bow, ofAtdME I
o A B A A oAFolA FdE FFS UERith

npxjeto 7 ZheE S o] 831 dynapenia®t dynapenic obesity$} THAFE I3t
A2l 2o wabn| e} 95% AlF -7 E 12.9F 2 @At
M= A Fedoll ¥lsl] dynapenic obesity el A ST of Fofl gt
WAB 7y 27.4(3.37-223)2  YERSI, AN ool d]s] dynapenia}
dynapenic obesity Fw@elA 71 Age] ol #gk wAR[ZE FofshAl

ok
g
e
2,
Ho
2

o)

7 kY. oAzl = AA Fwkol  H]S] non-dynapenic obesity F
dynapenic obesity Hwoll A Al ] wzpH7F 2h2; 1.77(1.18-2.65)
I} 254(1.30-4.62) % FolstA F718t9 L dynapenia HYol A% ol sHA =

FAT A Aeel wa) wAu} ek 43wyt £d 4y

32

o:
o2

g
2

5ol A= dynapenia ¥ ¥ non-dynapenic obesity F oAl FAF
Hlg) fwell #k wAkH|7F 747y 2.40(1.41-4.09)¢F 1.65(1.00-2.72)2 57
A T EE, 2t Adoiel s AAAE A FHdel v
dynapenia H ¥} dynapenic obesity HWolA FHo| 3k nxpu|zp 2zt
4.65(1.91-11.3)¢} 6.82(2.21-21.1), 2.27(1.26-4.09) =} 3.42(1.56-7.49),
14.4(4.47-31.6)¢F 17.0(6.01-483) .= FolstA S7tste= AxE B 53
Azt M= tAtST 8 B 9 A edE oA dynapenia F

i=]
o ®]a] dynapenic obesity FutollA nxpu]7} AEFHow ZrlslE AIFS

ot
o
32

B

_40_

-";rxﬂ-! _k::l 1



Eds

|

o

il

a

VS
S

I

%

A

1

A
i

]

A

15 Ao 2 sarcopenia%}

R

/5]0

504 o] %

SERS

2

H

o
o
o
el
To
=/
D

ol & A+e A

b

1o
<
iz
ojy

el

q

)

o
N

p—

0

R
oF
~

Ar
=K
m_mo
M

ok
Njo

‘o/]

=
R

Fol

9

d249 PR Walsh vhebgte,

A

Al
1B, Lauretani 5 (2003)2 ¥

D

upgo 2 MaeTel vl
=

sh7F Hefgo] waka
AF

=

=

)
g

2}
TE

'
Bl
)

4

Aol M =

(2000) 2]
(cross—sectional area)e] Z+Z} 23.7%¢F 16.1% =2 F938tal ZHA3A oL}, type

=4
o

1
o

3} tH(Lynch

s YEb wid dEAb=s 3~49%, o

RO IR SENEE S P

_41_

[

1

T
Hu 54

A= 25~3% % Uebdthar Bk o (Mitchell et al., 2012).

],

S

StAl A ] A YEeEFY ™ (Janssen et al., 2000),

o A A
A ol 1 4

F2] Bt} 5

o

A
[e)

-

T

G

Aol = At

-

T

H

Rhaf] A ol A

o] s}



~
o Tz EZ
N X o
6 U
WMO mv.f# \OI R = m@ \OI \u| f.,_AII S.L Jl
%ﬁ?ﬂwf&xﬁ%w TR T
2 eluoaoa% = MMHM¢1
moR 3 SO T vl - Tk A T
o| A = T = %0 T B K
o F gma,@qno - ogkwiw%J
o E = T = w X W I o o | i 7 < T
= R o T Ay w T
%ﬂﬁleowﬂo%%% ,mn dﬁﬁ,ﬂﬂloﬁ@ﬂmuov}
o ~ ) JJJ M < X oo fny = o & m wuw ) RGN mp b S oo 1%
noE =T g T no2 w _ O b S EX i
= H x o = Y N do O N UGS 5 5 g ¢ N F
7U —_ J— »A..ﬁ XO —_ ﬂV‘ —_ ox —_ J o N 7U X -:l ™
= = _ XKD = X oy X0 ulo o LT MU
RN o3 ]| X " < ~ X o5 5 < = X <0
5 K nK x ® N CI = Jjo o i i S o
23 ~ 8 T T o BT E s = T = 9 X =N
s 0z I = R T B I ~ A = T h .
) — 3! R %o X N —~ e iy ~ P n = S B o ™35
557 1.J@%E§ Q%%%% qu%aﬂ@sﬂ
o N5, W <o ) il P < = » 7 e 4 X o o
.Alv_ﬂ ‘% X0 ,ml Q ‘.mh ﬂ 5 . JH ,.Mo m 1 K NI ﬂm g \M NH = — AT W = it
ﬂy}ﬂmg1%i_f 2 e o & 5B T %yaﬂ
N N Z % T - Ho T 4 M- o) %O T <0 ~
S X = @ vk P ) ; a
- T o A = o o] B n go W oo oF
o % s "3 X 4 o- o 2 T g 2 gl A ﬂ‘_ = o B %
o Nl o S N X x £ B R 5 3 DA s o z D
@ﬁo_nmngofmga = azqogdm&mq@a
— 0 = ~ f = Iy - _
%woiaagﬁgm %%@M%%a%&ﬂgﬂggm
Nl I T ok T B o © oy A O Tohy ° oy
- = = 5 sl 03 = 5 T BX o R ,m 5 =" = O o 5 =
5o T % .y = Mt N w = 7 3o AF i O ® X - we
w7 M T > = %or mw mm 3 M )\ P& M He w_m w Mo W T 7% Mm T
W ) " T = 0 =) “ ,mM - 5 il = M e 4 M_n T % T
tﬂ%%ﬁﬂﬂ%%%yE%Mmﬂmﬂw‘ﬂ7a_ 2 = B
il —_ ol N o N o X
. ol X o= T i D
wow Wi uoi Mr ,MM A]T o o e NM M. n_AI, Mm N .Eﬁ| sl oF 5 oF
ﬂeﬂﬂm_bﬂoww@@%wwﬁ@%
¥R o - o %0 = al N X e
T < xﬂ_. ey 4 o = o m ) Sy
< % o W P o X RCH
s B E e
CEU ‘_:mﬂ oo o)
Hoom

- 42 -



™oN 41r

X w ~ —_ ko)

T 1 Mo oo ) =B p o A L e - O T

X o oo r B K o= Wy T8 % W T

T X 7 wom oTE of M w o S woE E W g

5 g T % Ay B2 I

T ™ = 7An oy 7o iy R " < N o

2! = T o og oo A o o T B o ooy o N

T 2 S R sz P de ¥ Us

=~ X - o = P o= YT g LN = o
By 2SS R R R AR RN S AN
M o T s 4 T go BB W J B ox 2w T % 7 OR
N ol TR S NN T oo T o & w2 A
A ] K - AR o= = | o}/ W= ~ e =0 I > = ol

G 0 2 2 £ O AT S < = b4 " o
il W T < ~ S oA X® Q A Mo oo <! W
e ‘Wﬂ_ ﬂ_EH JwAlO m Jrﬁ V w 7O .ﬂl or N i =2 E [ T OH ol
3T w uajggxam;aEquﬂ_;;g;
= o SR R I RS ) i
3 Tow B i = Ax oo T B o W noc EE R ST B w
Sris g "frfgtlziziilezatil

T om TR o uﬁaosr&ﬁa%xuw
_n A o o3 wow P o T . N ® & X - ™ ¥ W o ER
T Eg P ﬂmuﬂﬂoﬂoimﬁqv%ﬁm&,_tQAar #

X 9 e S AR A W . X ) U o

A ow oo W ® Lpﬂ%ﬂ_ﬂewoﬁL%wqwmmagaw
o B " 5 T R R T T = m T T w2
o N o % = BT P = T T T N o WO i~ L
— o = i 0 o —

R Mo e W ) T O R - ) % = ﬂ 2 o & i - g2
¢ F R e C) ﬂlaaﬂﬂ%g%@t o Koo
pat i LN X" oo T R I TR O <
w ©nw = < o W YT oo ~ O I I+ A )

oo - X — - " ~ _
o wow v a W < B B oF T Y s g ® Eog BT mm m w7
ragmo8 mq_%g%éﬂﬂwwmw%,%gtﬂmw
. 0

o > o - Eirs LM TSR
= T T M N C = o T I B Mrw L T
ELY o~ A ML _ WK ™ RIS m._A Iy X T Moo K COEN e
R aon wl e G- R - X LNl % _ ay ar = 1k T - Z o
o W o o odp ®om o g o
0 /D\. va_.o

- 43 -



3. Sarcopenia 2 dynapenia$} HA}EF

o

H

o

0

Nlo
oF

<R
)

1
i

Ho] o] QT w#Hale] 7|eld AL3)

H

-

9/]

=

Hls} o] ofH AR

ki3

A=

sarcopenia®] 7}

=

R

Slol u}

.
a—

=2

Ly
T

J

A s an Qo 23yt A 2ol A

1

o]

of of

o

chey

sarcopenia®l] T

=

j =

—_

o

vA
o

|

= yeutt 2 Aol

ol A A= AT w3}l

]

<H
=

)

o

I

aw
i
il

—_—

0
N

et

i

o

T
o

~

p—

gal

o
oF

=K

i
B

—_—

0

3|
A

A A

}

9
pad

@) e olel

§ol4, 17

I

7}l

3

RyE

O~
FARASS

=

Aol FebHS Sl sarcopeniad] =74 W<l
=2

1
H

0,

]
ZS|

QRERE

Folz

7
$-A sarcopenia®} sarcopenic obesity

al

o

ol

)

oH

3w A= 7F

e o o7

1

o

2

g,
1ol A

-
-
-

AN -

<3}
2n), o =}

P
T

o] &k
=

-

T

=

(2002)2] Aol Al &
sarcopenia T2 tEF FxF =1 A

L=

Ao A el & 3t
Janssen -5

=
=

SMI(skeletal muscle mass

Aol M =

5(2009)¢]

Kim

B9

¢

- 44 -



index; =742 (kg)/AS(kg)x100)= ol&ste] Az d2 49 Hdo 2 &
} ©]&t= sarcopenia®, Aol wlel AAES] A9 40%Z obesity 2
} | ¥ 7FAE =3+ sarcopenic obesity®t AFEZT o 53719
F A FAE fFo kA @ARE 5.13(0.90-29.30), o Abol| Al =
frolshAl 3.24(1.21-866).2 X3ttt 18y B AFoA & sarcopenia
9 sarcopenic obesity9} tAFSE FHIEe] w7t ek AdE B
o} FoJkx] gk} o]9} & Ao]i= sarcopenia®l tHE Tk Aol o]
Sy Ao AR A WE R[S Zold o3k Aowm B AFolA
50t o]/t sarcopenia +H H|&°] WY Z+ZF 20%<90H ¥Hsle]l Kim 5 (2009)
o AFol A= 40t o] sarcopenia ¥ Bl&o] HY ZH7} 65%9F 19.3%=
et =g O 9ok A Rd x3td BAWsTE 2] wiiel vE
W AyE i En) o9} & sarcopenia AT A o] o] Aloldlo] wlE £ H]
of e A7Zde] & 43S vAY, 4% ddor g3t oy A

&
o Ao u}E sarcopenia FH e WES 51%~54.4%° E3HKim et al.,

(

MN
)

o
lo
ol
=
o]
ol

(

£
)
i
M
1%
rot

Lo

o

=42 92 28, AAFEHS g3 sarcopenia®l HAE TE AF, H
A0S Jebdoh 2y e

g o] BEAdA = SAHSR on Qe AIE HolA &Stk ol o

<
td
-
e
ox
-
il
o
K3
>,
E

lo,
N
Hir
flo
El

2 AZseE ArpleEy g9y A" 2 28 AAsgESsS gy
sarcopenia®] TAIYE G g, AlAFHHEH HE EEAY vE5AHo=E <l

sarcopenia TAYE TS 2 Ao FduF FAHA A FlE gl g

F=% 289 (Manini & Clark, 2012; Cruz—Jentoft et al., 2010)o4 5% 7)

WA Hrples EWE 2 AR 234 AYE A FEd se
o=

2 FF U2 ATES B4 1 B840 #A8 £ 9L 2

_45_



Bo

#<1 dynapenia$t TtHAF
sarcopenia®}9] ZA¥Ht} LH

dynapenia®} dynapenic obesity

o
A&

d

2]

1

o

8

ol

_OH

L
3T
=K
mo
ok

e
ol
No

Aolud, 9d o
vhebsih, 2 bl A

=

py

)

el

A

o /] dynapenia F %+

3] dynapenic obesity

o H

N

Qelo A

dynapenic obesity 2.t} dynapenia”} =

e

=
=

1 Hkdje] Ax

-
o

R

3k dynapenia®} dynapenic obesityS ©]

ol -&

Fo ¥4 A
o el M

-
R

SRR T Aol A

-
R

)
)
!

S| A dynapenia F &

o A} T Aol A

Rt} dynapenic obesity F&roll A nlxpu] 7}

20

oy
il

B!
_ZE

)

o
Ulo

o

o

!

—_—

ze]

JJo

—_—

A

ﬂl
W
rJ

o
Ulo

T
mJ

N
K

T

°F 2,500% 9] 654

&7 2.

Anw o

3

A

9]

o)

s

tiom, HABC -4l 9

3|

)
pul

Vda-ia=

=
[}

Y 77t 195 W9t 228 )

—_
o

E2)

FAoh(Visser et al,, 2005).

7}&

o 43T e W,

=
t}(Cawthon et al., 2009).

WAHE7E 2,02 Hl

gel

3 Al

=
[e)

A 7]

191 25%+= A9 25%

3|

2]
=

oF
o)

[elYe)
=

]

H
7}

o
o

—_

H

o

70-80TH

ki3

et

=
o

of wls] ¢ 1.5 i

_46_



o
X
A FA #E A o™y 20 Z(hip flexion)®] Aol whet AR
2.6

62(1.43-4.78)% FrelstAl S7takat ot

Ao Fo] wj¢ Fa, o]} wirh
He dHE Eded 22 o= dy Aol7t yEhd Rem Bt ®
& 2 AT tiAE FAbel wlefA o &7 of 158 B2 Ak el w
oo Apolo] GFE WHE Aow AdAT

B AT =9E olEo Thedl ol oAy EAlFel A=, A
dynapenia®l tgt @2 ofA =odAld om e Holo s AFE=
o] wk AlZtE 3L 9l AEolojA] ATt Aol Mud F Qv AdAT
7F ufg- F-=3kchs Alolth Senechal 5(2012)¢] o] wEwW g TGS
dynapenic abdominal obesity Httoll H]8] AEZ o] HH e wxpu vt
0.17(0.07-0.39)% °F 5m) B%= FrAstdohal Bl Egk Leo] vkl u
ek AbES BAEo] AT wmEA Mg Eo] ojFeH e AFs WA 2
7hs ol HIkekA] & Abdol HlEfA FHiA R Ere AT

(Stenholm et al., 2009). < A5 Hl&Fo R 3 vElHEA 9]

Hat @ATE ga] we] AAA Fohsh Fe Al

ru

A mapgolehs AT AsE BEAAOM, Fg Aol WA o] ve
gerel AAE el wAel FoH fgwt

°F 2
(Manini & Clark, 2012). =3+ g =015 o= 3 Jad+
2

ol M FATYN AAFAY ol Bl gloks A3t way
71% St THKIm et al, 2012). =815 o= thAlSFoolv S f3 e

_47_



€l

A
.

b
193

o

°

H
1

“

[e]
9 %

oF
o)

i

hs

L &

b
AN oy saropeniath

ATV RuE7| =

-

Bol x| Fokxnt, 1]

gl ob 2
73 ©]
het

=

=

3}
o)

=
=

ted 7o

Fole) o]

°©

9

-
o

=

=

=

=

Bedo] Jepin

¥} sarcopenia®} dynapenia®l &I IE FALHY L

SE

2o} sarcopeniad] A<

R

-

=
=

1

9
yal

1

4

gl o
t}(Cesari et al., 2009; Newman et al., 2006).

-

lolgle] A7
7kel

oF2 7} knee-extension}

sarcopenic obesity 2}
tH(Silva et al., 2012).

L
.

o

|

—~
o

Th
il

—_

;OL

)

A3 7HA AL & Ao

KX
T

g o}

ol A

)
=

o] Ao wEH FAA
] 1ol A sarcopenia®.t} dynapenia’}

=

=

-
T

5t

Ay
)

7}

X
_zrl

A

TC

&

o]

=

=

-
L

W 1 Aol

=

fe13

= iy

o] AAA I FA4

o
i
&

e
o

o)
)

~H

alg
i

X
1)

B

Aqr
.rOT

—

0

¢

o

)
B

N

ot ofjel, A of

e e

dynapenia 2]

N

p—

o

o

ruge]

el

ol mh £l

b1 9

I3

of

=
=

°l
b1 9l

=

I8

iz a1l
vhe]
1)
=
- 48 -

)
it
-

9 tH(Papadakis et al., 1996; Snyder et al., 2000;

7 A

|

)
'lO

7F7F et

A

€]

=

of| 1k
Fol 3
A=A

=

=

T3 dynapenia®]
2 dynapenia
o & A 71A
R

-

T

].

F A A
Delmonico et al., 2009). L8] 2=

K
o

9



o

HAl %13 =] of of

5

_49_



Yy

=K

)

MAE 7]

A A

A

Al

504 o] AQle Ao ® sarcopenia®}

-
T

AT

2

1.

bl o

5]

_?4

ol=

Fldt.

S

SRR

[e}
&

=)

)

ol

—_

of
o

;oT
Nlo

|

——
fite)

ﬂo
_5 r
el
T

5%
o3

ojp

il
o|J
R

ojm

‘_Ir%
T
!

i

37t 7]
7t 7l

x|

[e]

o
DE|

=

R

p==

o
=

R

3l dynapenia 73 o] t}

o] Zta7h Yehton oo ulel

7y

P2 oA gl e Azt 2A e

FApel A= ofgo] ztzele] ula) o

o
P1E Tl 28 ol &

7ol el

[e]

]

3

17 0}

o

=

o
A

, A%

2
A A sarcopenia®} sarcopenia obesity,

FAtk o9

A
off ¥l

sarcopenia®] ©HAE T 183l dynapenia®} dynapenia obesity

o #eigol o BA Uehtor, oxe] A9 ofe A

daAES HEbth

Jebgt

[

wr

5%
e
0
v
)

ol

K

A 5041 o]

3]

H 5

(i

7} 59

+ dynapenia®} dynapenic
o] 7, ofxfell A e} @] Fate A= A+

pul

O]%—E

CEREEE
_50_

H]o

obesity Hero| Al tAlEZE S+ 1
=
h



FAoA J A sk A A

L

-

gl, ©]

-

o
a1
[e]

a BW, 504 o]

5

o H

= 3)

o Aol WS Al

A=

1 9

S

7}

=
=
)

|

o

o]

[¢]
a1

(i
i

ol

=
0
Al
7
oF
ojp

A

Y= 24 sarcopeniall

3

2

g

7}

3

o =
= %

=K

2. A

3ol

g 9

T

ARL AN F5 #d AT

=
RLE

of o} vEhet

A3

o o] A

=
T

A5

2
o

&4 ol

S

Sttt ol uhet

)

ool wel ATAel

R

<
T

AT E

sl
S|

.
she] Pt

gefoll weh A

1

°
pil

b 9

A A
)

&

a4

[e)
A, qE L oA w7l AFs vhe} o] sarcopenia$} dynapenia®l Ul

o

j=

]

Slol4] A7e]

QlojA 727k e

A

M

ol

Z o]t}

=

s}

_51_

of #Al] #H3 A= FEke] FgEofof



=, 248 (1996). "= =183 Aol 1990-1994% Akolell vERt A7
TEY D Q) A pRol B A7 AR A, 17(7), 554-569.
A, W7, AAD, A, (2010). BFLFZ2 2]

et AAAHGN gt T2 P IAAT o

)
ol
2
)
Wi
o
r (o3
b
ol
N
Hx
S
S
—_
=
oX,
ro
2
oX,
Lo
oy
2
oX,
B
)
r
L)
A
ol
lo
>

F %9t 1-RM F42. =258 3=, 5005), 433-439.

A, (2010). 2010 B A TA. A FAA.

Al Snih, S., Markides, K. S., Ottenbacher, K. J., & Raji, M. A. (2004).
Hand Grip strength and incident ADL dis— ability in elderly Mexican
Americans over a seven-year period. Aging Clin Exp Res. 16, 431-486.

Arden, N., & Spector, T. (1997). Genetic influences on muscle strength,
lean body mass, and bone mineral density: a twin study. J Bone Miner
Res., 12(12), 2076-2081.

Baumgartner, R. N., & Waters, D. L. (2006). Sarcopenia and sarcopenic-
obesity. Principles and Practice of Geriatric Medicine, 909-933.

Baumgartner, R. N., Wayne, S. J., Waters, D. L., Janssen, I., Gallagher, D.,
& Morley, J. E. (2004). Sarcopenic obesity predicts instrumental activities
of daily living disability in the elderly. Obes Res, 12(12), 1995-2004.

Boland, R. (1986). Role of vitamin D in skeletal muscle function. Endocrine

reviews, 7(4), 434-448.

_52_



Bouchard D. R., Héroux M. & Janssen I. (2011). Association between
muscle mass, leg strength, and fat mass with physical function in older
adults: influence of age and sex. J Aging Health 23(2), 313-328.

Buchner, D. M., Larson, E. B., Wagner, E. H., Koepsell, T. D.,, & De
Lateur, B. J. (1996). Evidence for a non-linear relationship between leg
strength and gait speed. Age Ageing, 25(5), 386-391.

Carmelli, D., & Reed, T. (2000). Stability and change in genetic and
environmental influences on hand-grip strength in older male twins. J
Appl Physiol., 89(5), 1879-1883.

Cawthon, P. M., Fox, K. M., Gandra, S. R., Delmonico, M. J., Chiou, C. F.,
Anthony, M. S., Sewall, A., Good- paster, B., Satterfield, S., Cummings,
S. R., & Harris, T. B. (2009). Do muscle mass, muscle density, strength,
and physical function simi— larly influence risk of hospitalization in older
adults? J Am Geriatr Soc, 57, 1411-1419.

Cesari, M., Pahor, M., Lauretani, F., Zamboni, V., Bandinelli, S., Bernabei,
R., Guralnik, JM., & Ferrucci, L. (2009). Skeletal muscle and mortality
results from the InCHIANTI Study. J Gerontol A Biol Sci Med Sci.,
64(3), 377-384.

Chaput, J., Lord, C., Cloutier, M., Aubertin-Leheudre, M., Goulet, E.,
Rousseau, S., & Dionne, I. (2007). Relationship between antioxidant
intakes and class I sarcopenia in elderly men and women. J nutr Health
Aging, 11(4), 363-369.

Charifi, N., Kadi, F., Féasson, L., & Denis, C. (2003). Effects of endurance
training on satellite cell frequency in skeletal muscle of old men. Muscle
Nerve, 28(1), 87-92.

Christensen, K., McGue, M., Yashin, A., lachine, 1., Holm, N. V., & Vaupel,

J. W. (2000). Genetic and environmental influences on functional abilities

_53_



in Danish twins aged 75 years and older. J Gerontol A Biol Sci Med
Sci., 55(8), M446-452.

Clark, B. C.,, & Manini, T. M. (2008). Sarcopenia# dynapenia. / Geronto!
A Biol Sci Med Sci., 63(8), 829-834.

Clavel, S., Coldefy, A. S., Kurkdjian, E., Salles, ]J., Margaritis, 1., &
Derijard, B. (2006). Atrophy-related ubiquitin ligases, atrogin—-1 and
MuRF1 are up-regulated in aged rat Tibialis Anterior muscle. Mech
Ageing Dev., 127(10), 794-801.

Cruz-Jentoft, A. J., Baeyens, J. P., Bauer, ]J. M., Boirie, Y., Cederholm, T.,
Landi, F., & Schneider, S. M. (2010). Sarcopenia: European consensus on
definition and diagnosis Report of the European Working Group on
Sarcopenia in older people. Age Ageing, 39(4), 412-423.

Delmonico, M. J., Harris, T. B., Lee, J. S., Visser, M., Nevitt, M.,
Kritchevsky, S. B., & Newman, A. B. (2007). Alternative definitions of
sarcopenia, lower extremity performance, and functional impairment with
aging in older men and women. J Am Geriatr Soc., 55(5), 769-774.

Delmonico, M. J., Harris T. B., Visser M, Park S. W., Conroy M. B,
Velasquez—Mieyer P, Boudreau R, Manini T. M., Nevitt M, Newman A.
B., & Goodpaster B. H; Health, Aging, and Body. (2009). Longitudinal
study of muscle strength, quality, and adipose tissue infiltration. Am J
Clin Nutr. 90(6), 1579-1585.

Dionne, I, Kinaman, K., & Poehlman, E. (2000). Sarcopenia and muscle
function during menopause and hormone-replacement therapy. J Nutr
Health Aging, 4(3), 156-161.

Doherty, T. J. (2003). Invited review: aging and sarcopenia. J Appl
Physiol, 95(4), 1717-1727.

Doherty, T. J., Vandervoort, A. A., Taylor, A. W., & Brown, W. F. (1993).

_54_



Effects of motor unit losses on strength in older men and women. J
Appl Physiol, T4(2), 868-874.

Dupont-Versteegden, E. E. (2005). Apoptosis in muscle atrophy: relevance
to sarcopenia. Exp Gerontol, 40(6), 473-481.

Edstrom, E., Altun, M. Bergman, E. Johnson, H. Kullberg, S,
Ramirez-Leén, V. & Ulfhake, B. (2007). Factors contributing to
neuromuscular impairment and sarcopenia during aging. Physiol Behav,
92(1-2), 129-135.

Evans, W. J, & Campbell, W. W. (1993). Sarcopenia and age-related
changes in body composition and functional capacity. J Nutr, 123(2
Suppl), 465-468.

Fess, EE. (1992). Grip strength. Clinical assessment recommendations.
Chicago: American Society of Hand Therapist.

Fiatarone, M. A., O’Neill, E. F., Ryan, N. D., Clements, K. M., Solares, G.
R., Nelson, M. E., & Evans, W. J. (1994). Exercise training and
nutritional supplementation for physical frailty in very elderly people. NV
Engl J Med, 330(25), 1769-1775.

Frederiksen, H., Gaist, D., Christian Petersen, H., Hjelmborg, J., McGue, M.,
Vaupel, J. W. & Christensen, K. (2002). Hand grip strength: A
phenotype suitable for identifying genetic variants affecting mid and late
life physical functioning. Genet Epidemiol, 23(2), 110-122.

Frontera, W. R., Hughes, V. A., Fielding, R. A., Fiatarone, M A., Evans,
W. J, & Roubenoff, R. (2000). Aging of skeletal muscle: a 12-yr
longitudinal study. J Appl Physiol 83(4), 1321-1326.

Fried, L. P.,, Tangen, C. M., Walston, J., Newman, A. B., Hirsch, C,
Gottdiener, J., & Burke, G. (2001). Frailty in older adults. J Gerontol A
Biol Sci Med Sci, 56(3), M146-157.

_55_



Girasole, G., Giuliani, N., Modena, A. B., Passeri, G., & Pedrazzoni, M.
(1999). Estrogens prevent the increase of human serum soluble
interleukin 6 receptor induced by ovariectomy in vivo and decrease its
release in human osteoblastic cells in vitro. Clin Endocrinol, 51(6),
801-807.

Giresi, P. G., Stevenson, E. ]J., Theilhaber, ]J., Koncarevic, A., Parkington,
J., Fielding, R. A, & Kandarian, S. C. (2005). Identification of a
molecular signature of sarcopenia. Physiol genomics, 21(2), 253-263.

Goodpaster, B. H., Park, S. W., Harris, T. B., Kritchevsky, S. B., Nevitt,
M., Schwartz, A. V., & Newman, A. B. (2006). The loss of skeletal
muscle strength, mass, and quality in older adults: the health, aging and
body composition study. J Gerontol A Bio Sci Med Sci, 61(10),
1059-1064.

Goulet, E. D., Lord, C., Chaput, J. P., Aubertin-Leheudre, M., Brochu, M.,
& Dionne, I J. (2007). No difference in insulin sensitivity between
healthy postmenopausal women with or without sarcopenia: a pilot study.
Appl Physiol Nutr Metab, 32(3), 426-433.

Guillet, C., & Boirie, Y. (2005). Insulin resistance: a contributing factor to
age-related muscle mass loss? Diabetes Metab, 31, 5S20-5526.

Hasten, D. L., Pak-Loduca, J., Obert, K. A., & Yarasheski, K. E. (2000).
Resistance exercise acutely increases MHC and mixed muscle protein
synthesis rates in 78 -84 and 23 -32 yr olds. Am J Physiol Endocrinol
Metab, 278(4), E620-E626.

Hunter, G. R., McCarthy, J. P, & Bamman, M. M. (2004). Effects of
resistance training on older adults. Sports Med, 34(5), 329-348.

Ivey, F. M. Roth, S. M. Ferrell, R. E, Tracy, B. L., Lemmer, J. T,
Hurlbut, D. E., & Metter, E. J. (2000). Effects of age, gender, and

_56_



myostatin genotype on the hypertrophic response to heavy resistance
strength training. J Gerontol A Bio Sci Med Sci, 55(11), M641-M648.

Jacobsen, D., Samson, M., Kezic, S., & Verhaar, H. (2007). Postmenopausal
HRT and tibolone in relation to muscle strength and body composition.
Maturitas, 58(1), 7-18.

Jacques, P. F. Felson, D. T. Tucker, K. L., Mahnken, B. Wilson, P,
Rosenberg, I. H., & Rush, D. (1997). Plasma 25-hydroxyvitamin D and
its determinants in an elderly population sample. Am J clin nutr, 66(4),
929-936.

Janssen, I, Heymsfield, S. B.,, Wang, Z. M., & Ross, R. (2000). Skeletal
muscle mass and distribution in 468 men and women aged 18 -88 yr. J
Appl Physiol, 89(1), 81-88.

Jones, T. E., Stephenson, K. W., King, J. G., Knight, K. R., Marshall, T.
L., & Scott, W. B. (2009). Sarcopenia-mechanisms and treatments. J
Geriatr Phys Ther, 32(2), 83-89.

Jozsi, A., Campbell, W., Joseph, L. Davey, S. & Evans, W. (1999).
Changes in power with resistance training in older and younger men and
women. J Gerontol A Bio Sci Med Sci, 54(11), M591-M596.

Kent-Braun, J. A., Ng, A. V., & Young, K. (2000). Skeletal muscle
contractile and noncontractile components in young and older women and
men. J Appl Physiol, 88(2), 662-668.

Kim, K. E., Jang, S. N,, Lim, S., Park, Y. J., Paik, N. J., Kim, K. W., Jang,
H C, & Lim, J. Y. (2012). Relationship between muscle mass and
physical performance: is it the same in older adults with weak muscle
strength? Age Ageing. 41(6), 799-803.

Kim, T., Yang, S., Yoo, H., Lim, K., Kang, H. Song, W. & Baik, S.

(2009). Prevalence of sarcopenia and sarcopenic obesity in Korean adults:

_57_



the Korean sarcopenic obesity study. /nt J Obes, 33(8), 885-892.

Kim, Y. S, Lee, Y., Chung, Y. S,, Lee, D. ], Joo, N. S., Hong, D., & Kim,
K. M. (2012). Prevalence of Sarcopenia and Sarcopenic Obesity in the
Korean Population Based on the Fourth Korean National Health and
Nutritional Examination Surveys. J Gerontol A Bio Sci Med Sci, 67(10),
1107-1113.

Kramer, P., Kramer, S., & Guan, G. (2004). 178 estradiol regulates
cytokine release through modulation of CD16 expression in monocytes
and monocyte derived macrophages. Arthritis Rheum, 50(6):1967-1975.

Lainscak, M., Podbregar, M., & Anker, S. D. (2007). How does cachexia
influence survival in cancer, heart failure and other chronic diseases?
Curr Opin Support Palliat Care, 1(4), 299-305.

Lauretani, F., Russo, C. R., Bandinelli, S., Bartali, B., Cavazzini, C., Di
Iorio, A., Corsi, A. M., Rantanen, T. Guralnik, J. M., & Ferrucci, L.
(2003). Age-associated changes in skeletal muscles and their effect on
mobility: an operational diagnosis of sarcopenia. J App!/ Physiol 95(5),
1851-1860.

Leeuwenburgh, C. (2003). Role of apoptosis in sarcopenia. J Gerontol A
Bio Sci Med Sci, 58(11), 999-1001.

Lynch, N. A., Metter, E., Lindle, R., Fozard, ], Tobin, J., Roy, T. &
Hurley, B. (1999). Muscle quality. I. Age-associated differences between
arm and leg muscle groups. J App! Physiol, 86(1), 188-194.

Manini, T. M., & Clark, B. C. (2012). Dynapenia and aging: an update. J
Gerontol A Bio Sci Med Sci, 67(1), 28-40.

Marzetti, E., & Leeuwenburgh, C. (2006). Skeletal muscle apoptosis,
sarcopenia and frailty at old age. Exp Gerontol, 41(12), 1234-1238.

McComas, A. J. (1998). 1998 ISEK Congress Keynote Lecture: Motor units:

_58_



how many, how large, what kind? J FElectromyogr Kinesiol, 8(6),
391-402.

Melov, S., Tarnopolsky, M. A., Beckman, K. Felkey, K., & Hubbard, A.
(2007). Resistance exercise reverses aging in human skeletal muscle.
PLoS One, 2(5), e465.

Melton 3rd, L., Khosla, S., Crowson, C. S., O'Connor, M. K., O'Fallon, W.
M. & Riggs, B. L. (2000). Epidemiology of sarcopenia. J Am Geriatr
Soc, 48(6), 625-630.

Min, J. Y., Lee, K. J., Park, J.B.,, Cho, S. L, Park, S. G., & Min, K. (2012).
Social Engagement, Health, and Changes in Occupational Status:
Analysis of the Korean Longitudinal Study of Ageing (KLoSA). Plos
One, 7(10), 278-285.

Mitchell, W. K., Williams, J., Atherton, P., Larvin, M., Lund, J., & Narici
M. (2012). Sarcopenia, dynapenia, and the impact of advancing age on
human skeletal muscle size and strength, a quantitative review. Front
Physiol 3:260.

Morley, J. E., Kaiser, F. E., Perry, H. M., Patrick, P.,, Morley, P. M. K,
Stauber, P. M., & Garry, P. J. (1997). Longitudinal changes in
testosterone, Iuteinizing hormone, and follicle-stimulating hormone in
healthy older men. Metabolism, 46(4), 410-413.

Musaro, A., McCullagh, K. J. A, Naya, F. ], Olson, E. N., & Rosenthal,
N. (1999). IGF-1 induces skeletal myocyte hypertrophy through
calcineurin in association with GATA-2 and NF-ATcl. Nature,
400(6744), 581-585.

Newman, A. B., Kupelian, V., Visser, M., Simonsick, E. M., Goodpaster, B.
H., Kritchevsky, S. B., & Harris, T. B. (2006). Strength, but not muscle

mass, 1s associated with mortality in the health, aging and body

_59_



composition study cohort. J Gerontol A Bio Sci Med Sci, 61(1), 72-77.

Paddon-Jones, D., Short, K. R., Campbell, W. W., Volpi, E., & Wolfe, R. R.
(2008). Role of dietary protein in the sarcopenia of aging. Am J clin
Nutr, 87(5), 1562S-1566S.

Papadakis, M. A., Grady, D., Black, D., Tierney, M. ], Gooding, G. A,
Schambelan, M., & Grunfeld, C. (1996). Growth hormone replacement in
healthy older men improves body composition but not functional ability.
Ann Intern Med. 15:124(8), 708-716.

Park, G., Cho, B., Kwon, 1. S., Park, B. J.,, Kim, T., Cho, K. Y., & Kim, M.
J. (2010). Reliability and Validity of Korean Version of Falls Efficacy
Scale-International (KFES-I). Jowrnal of Korean Academy  of
Rehabilitation Medicine, 34(5), 554-559.

Rantanen, T., Guralnik, J. M., Ferrucci, L., Penninx, B. W. J. H., Leveille,
S., Sipild, S., & Fried, L. P. (2001). Coimpairments as predictors of
severe walking disability in older women. J Am Geriatr Soc, 49(1),
21-217.

Rantanen, T., Harris, T., Leveille, S. G., Visser, M., Foley, D., Masaki, K,
& Guralnik, J. M. (2000). Muscle strength and body mass index as
long—term predictors of mortality in initially healthy men. J Gerontol A
Bio Sci Med Sci, 55(3), M168-M173.

Rasmussen, B. B., & Phillips, S. M. (2003). Contractile and nutritional
regulation of human muscle growth. Exerc Sport Sci Rev, 31(3),
127-131.

Rolland, Y. M., Perry @i, H. M., Patrick, P., Banks, W. A., & Morley, J. E.
(2007). Loss of appendicular muscle mass and loss of muscle strength in
young postmenopausal women. J Gerontol A Bio Sci Med Sci, 62(3),
330-335.

_60_



Rooyackers, O. E., Adey, D. B, Ades, P. A, & Nair, K. S. (1996). Effect
of age on in vivo rates of mitochondrial protein synthesis in human
skeletal muscle. Proc Natl Acad Sci, 93(26), 15364-153609.

Rosenberg, 1. H. (1989). Summary comments. Am J Clin Nutr, 50(5),
1231-1233.

Roubenoff, R. (2003). Catabolism of aging: is it an inflammatory process?
Curr Opin Clin Nutr Metab Care, 6(3), 295-299.

Roubenoff, R., Harris, T. B., Abad, L. W., Wilson, P. W. F., Dallal, G. E,
& Dinarello, C. A. (1998). Monocyte cytokine production in an elderly
population: effect of age and inflammation. J Gerontol A Bio Sci Med
Sci, 53(1), M20-M26.

Roubenoff, R., & Hughes, V. A. (2000). Sarcopenia current concepts. J
Gerontol A Bio Sci Med Sci, 55(12), M716-M724.

Roubenoff, R., Schiirch, B., & Scrimshaw, N. (2000). Sarcopenia and its
implications for the elderly. J Nutr Biochem, 21(1), 1-13.

Sayer, A. A., Syddall, H., Martin, H., Patel, H., Baylis, D., & Cooper, C.
(2008). The developmental origins of sarcopenia. J Nutr Health Aging,
12(7), 427-432.

Schaap, L. A. Pluijm, S. M. F, Deeg, D. J. H., & Visser, M. (2006).
Inflammatory markers and loss of muscle mass (sarcopenia) and
strength. Am J Med, 119(6), 526.

Sénéchal, M., Dionne, I. J., & Brochu, M. (2012). Dynapenic abdominal
obesity and metabolic risk factors in adults 50 years of age and older. J
Aging Health 24(5):812-826.

Sheffield—-Moore, M., Yeckel, C., Volpi, E., Wolf, S., Morio, B., Chinkes, D..
& Wolfe, R. (2004). Postexercise protein metabolism in older and younger

men following moderate-intensity aerobic exercise. Am J Physiol

_61_



Endocrinol Metab, 287(3), E513-E522.

Silva, A. M., Shen, W., Heo, M., Gal- lagher, D., Wang, Z., Sardinha, L.
B., & Heymsfield, S. B. (2009). Ethnicity-related skeletal muscle dif-
ferences across the lifespan. Am J Hum Biol 22, 76-82.

Silva Neto, L. S., Karnikowiski, M. G., Tavares, A. B., & Lima, R. M.
(2012). Association between sarcopenia, sarcopenic obesity, muscle
strength and quality of life variables in elderly women. Kev Bras
Fisioter.16(5):360-367.

Snyder, P. J., Peachey, H., Berlin, J. A., Hannoush, P., Haddad, G., Dlewati,
A., Santanna, J., Loh, L., & Lenrow, D. A, Holmes JH, Kapoor SC,
Atkinson LE, Strom BL. (2000). Effects of testosterone replacement in
hypogonadal men. J Clin Endocrinol Metab. 85(8):2670-2677.

Taaffe, D. R. (2006). Sarcopenia. Exercise as a treatment strategy. Aus
Farm Physician, 35, 130-134.

Thomas, D. R. (2007). Loss of skeletal muscle mass in aging: examining
the relationship of starvation, sarcopenia and cachexia. Clin Nutr, 26(4),
389-399.

Vandervoort, A. A. (2002). Aging of the human neuromuscular system.
Muscle Nerve, 25(1), 17-25.

Visser, M., Deeg, D. J. H., & Lips, P. (2003). Low vitamin D and high
parathyroid hormone levels as determinants of loss of muscle strength
and muscle mass (sarcopenia): the Longitudinal Aging Study Amsterdam.
J Clinl Endocrinol Metab, 83(12), 5766-5772.

Visser, M., Newman, A. Nevitt, M. Kritchevsky, S. Stamm, E,
Goodpaster, B., & Harris, T. (2000). Reexamining the sarcopenia
hypothesis: muscle mass versus muscle strength. Ann N Y Acad Sci,

904(1), 456-461.

_62_



Visser, M., Goodpaster, B. H., Kritchevsky, S. B., Newman, A. B., Nevitt,
M., Rubin, S. M., Simon- sick, E. M., & Harris, T. B. (2005). Muscle
mass, muscle strength, and muscle fat infiltration as predictors of
incident mobility limitations in well-functioning older persons. J Gerontol
A Biol Sci Med Sci, 60, 324-333.

Volpi, E., Mittendorfer, B., Rasmussen, B. B.,, & Wolfe, R. R. (2000). The
response of muscle protein anabolism to combined hyperaminoacidemia
and glucose-induced hyperinsulinemia is impaired in the elderly. J Ciin
Endocrinol Metab, 85(12), 4481-4490.

Welle, S., & Thornton, C. A. (1998). High-protein meals do not enhance
myofibrillar synthesis after resistance exercise in 62-to 75-yr-old men
and women. Am J Physiol Endocrinol Metab, 274(4), E677-E683.

Xue, Q. L., Beamer, B. A., Chaves, P. H., Guralnik, J. M., & Fried, L. P.
(2010). Heterogeneity in rate of decline in grip, hip, and knee strength
and the risk of all-cause mortality: the Women’s Health and Aging
Study II. J Am Geriatr Soc. 58(11), 2076-2084.

Yarasheski, K. E., Pak-Loduca, J., Hasten, D. L., Obert, K. A., Brown, M.
B., & Sinacore, D. R. (1999). Resistance exercise training increases mixed
muscle protein synthesis rate in frail women and men> 76 yr old. Am J
Physiol Endocrinol Metab, 277(1), E118-E125.

Yarasheski, K. E., Zachwieja, J. J., & Bier, D. M. (1993). Acute effects of
resistance exercise on muscle protein synthesis rate in young and elderly
men and women. Am J Physiol Endocrinol Metab, 265(2), E210-E214.

Yarasheski, K. E., Zachwieja, J. J., Campbell, J. A., & Bier, D. M. (1995).
Effect of growth hormone and resistance exercise on muscle growth and
strength in older men. Am J Physiol Endocrinol Metab, 263(2),
E268-E276.

_63_



Yates, F. E. (2002). Complexity of a human being: changes with age.
Neurobiol Aging, 23(1), 17-19.

_64_

,H i 1_',” 'ﬂ} T



ABSTRACT

Study on Relationship between evaluation variables of Sarcopenia
and Health risk factors

- For adults above 50 years old in rural area -

Lee, On
Department of Physical Education, Health Exercise and Science
The Graduate School

Seoul National University

The purpose of this study was to investigate the relationship between
evaluation variables of sarcopenia and health risk factors based on the
cross—sectional study.

This study analyzed 1,581 person over 50 year old who participated in
survey during 2009~2011. The exclusion of criteria included: a past history
of Cardiovascular Disease, Cancer, and limitation of independent mobility.
Skeletal muscle mass was measured by bio-impedance analysis and
expressed as ASMH%(appendicular skeletal muscle mass / heigh(m?) and
grip and Kknee-extension strength by dynamometer. We used the
SPPB(short physical performance battery) to assess physical performance.
Saropenia was defined as ASMH? in sex-specific lowest 20% of study
population. Accumulation of physical variables as muscle mass, muscle
strength, and physical performance for stage of sarcopenia was classified
as ‘presarcopenia’, ‘sarcopenia’, and ‘severe sarcopenia’. Dynapenia was

defined as muscle strength in lowest quartile of study population. Obesity
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was defined as values the upper two quintiles for total body fat percentage
of study population. Logistic regression analysis was used to evaluate the
odds ratio(OR) and 95% confidence interval(95% CI) of prevalence of
metabolic syndrome, fall, and physical limitation associated with sarcopenia,
stage of sarcopenia, and dynapenia. All ORs were adjusted for age strata,
smoking status, alcohol comsumption, physical activity levels, and obesity
degree such as BMI and WC(waist circumference).

The results of the present study were as followed :

First, the muscle strength, muscle mass, and physical performance were
progressively lower with increasing age in both men and women. But,
there was difference of age-associated decline among variables. Muscle
mass decreased more rapidly than muscle strength with ageing, especially
lower extreme strength in men.

Second, there was significant correlation between muscle mass, muscle
strength and physical performance in both gender. Grip strength tended to
be a stronger correlate of the other physical variables in both, but in
women, knee-extension had a strong correlation with SPPB.

Third, among the tools of health estimation for elder such as sarcopenia,
stage of sarcopenia, and dynapenia, dynapenia was presented the most
relevant result with level of health. Dynapenia and dynapenic obesity
whether evaluated by grip strength were significantly associated with a
greater prevalence of metabolic syndrome(MS), fall. Compared with normal
group, the OR for MS with in men as 2.19(95% confidence interval [CI],
1.03-4.67), 2.46(1.15-5.28) and 0.99(0.56-1.74), 1.76(1.01-3.07) in women. The
OR for fall with in men as 7.82(1.70-35.9), 11.2(2.13-59.3) and
2.64(1.15-351), 242(1.02-5.72) in women respectively. There were

dose-response patterns from dynapenia to dynapenic obesity in the OR for
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most health risk factors.

In conclusion, muscle strength is best predict variable for MS and fall
risk factors in above 50 year olds and the relative importance varies
according to gender. Dynapenia is much valuable than sarcopenia as tool

of health estimation for elderly.

keywords : sarcopenia, dynapenia, metabolic syndrome, fall, tool of health

estimation in elderly
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