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Verify the effect of multi-component exercise training for senior fitness test
to high risk of sarcopenia oldest-old

August, 2019
Author : Tsai, Fu-Jen
Advisor : Chang, Shao-Hsi

Abstract

According to the data from Taiwan’s Ministry of the Interior, Taiwan has officially
entered the stage of an aged society with people over 65 years old accounted for 14.05% of
the country’s total population in March 2018. Due to aging, illness or other related factors,
older adults’ physical function declines gradually, especially the decline of muscle functions,
which will easily cause falls, and consequently impact older adults’ daily life. In serious cases,
falls even lead to death. In the past, most of the researchers focused on the large scale
investigations of older adults over 65 years old, while few researchers investigated the
differences between each age. Therefore, this study narrowed down the research participants
to ages between 85 to 99 years old, and aimed at understanding whether multi-component
course can effectively improve the senior fitness test of oldest-olds with high risk of
sarcopenia, and assist the maintenance of oldest-olds’ daily physical functions, in order to
prevent and reduce the risk of sarcopenia. This research consisted of 42 participants (average
age: 87.83+2.78), who joined Fall-Prevention class for older adults in Taipei city in 2017 and
2018. After 8 weeks of multi-component course, I used one-group pretest-posttest design of
pre-experimental design to examine the analysis of pre-test and post-test of the oldest-olds’
senior fitness test. The results showed that oldest-olds with high risk of sarcopenia improved
chair stand and arm curl items after 8 weeks of multi-component course. This research further

focused on oldest-olds with high risk and low risk of sarcopenia to examine the differences



between the pre-test and post-test of the oldest-old’s senior fitness tests. The results turned out
that both oldest-olds with high risk and low risk of sarcopenia only improved chair stand.
Multi-component course in this research only lasted for 8 weeks, so the results were restricted.
For oldest-old over 85 years old, especially those with high risk of diseases, should have
longer training time, so as to postpone the process of decrepitude and retain the required
physical performance at this age. However, as far as oldest-olds are concerned, to not regress

the senior fitness test and to maintain the ability of daily routine are the best benefits.

Key words : multi-component exercise, community-dwelling, oldest-old, hand grip
strength, lower limbs muscle strength



PEEEr A A A A KT A BREFE s TR TELI L, R AT - B

a0

FEE—R Y R LR A R BB G EOF LR R T § AR R R
B S RR HE RRR AY I AR R EA X
WL B EER s R IR RORE 0 TR A2 3 FE
BASEFEIRap e TR0 BERAREORMEE { AR EE HE &
2EERTHETSEETAIL TP A ERENTET T EAI RS Y B8 T
b EE Y RE o ARENERY > RIFET e T E - B RS A
ﬁi%Z%?JﬁmaJ’i“m*%#%&—x%“mwg U B a2
SN R R S R RS v te RN RAE B L R RS ALELE fe e R e R
HEAH L HT N B R - B SRR PR SR B
2R EY  FREY 2HFY  REFY - FEFY - AG AR - F2 cER
FE2 %05 EMBA en8 R4 0 B iR P SuS B iR X 4 B2 T o R G Eanh Y B0
fl - T AREA FNEF AP BEFOPIR TR DR LB TORA

ERF Y G s ¥ o IR LR Fri 2 g méj:/ﬁ%,é’i?i#rik v 5 2R 3
A A0 o hE - R e PR > B Ao S s A3 G LagiEd
AP Y G - F R AR ORI SR B R P endci 0 R R G B R S o
Boisw faAs g A F L RE 2B G I & TR RATE P T AR 4E 2 R

S AL FRRE R EASEH R S D E R B § E R R SR P



)‘FVP
I
3
ht!
&Y
T
w

FoE Ay R e I s 4
Frd FIREEEIU 4
BT A T R 5

B LI R 6

S
i,
s

égﬂ%ﬁmmmnm"m“mnm"mum"mmm"m"m"m"mj

>
~
N
~

S R AL WL MR ] 7

‘P‘}
I
3

G OB R HE A HEE CAE BB, 15

>
»~
N
>

Ji
4

FAER IR F A R A 2 R 21

BB R B e 27



*}
m
3
k!
3
‘_‘2\5‘3
NEN
w
(e

=
3
kt!

&Y
=
|
W
(e

7~

by
4
a4
'f&}
B
N
t
w
w

FER BRI HB s eseessensesseessesneeneeens 37

Fm B TR B A BRI T e 37
FoH 5 APER RS R B b G R A B A Sk 38
FZ & 5 APERBEIS R KR G E U R B R R A R 2

RSN B S ¥ N TN 41

le < §k46

- L BIERT R AEP 59
MRS L S E TR R E 60

A= TR T I B R 5 ) 63



2-1

2-2

2-3

2-5

3-1

3-2

3-3

4-1

4-3

B AR RS R A 14
EEAFEB DR N 2 A B T 19

3

O ARER DR N 2T - TR 23
BIR 5 A8 A » 287 - A 24
ACSM B # 5 BB ER- Th 26

AR RRIBR S - T A e 31

§ AT D RIRAL— T oot 34
B AR A TR 38
LR B B R EHE A B A AR A R 39

PLUER R TREICLE MR SR EFE S B B R A e e 4]

Vii



F S5 3 5 H 3 F H H =H

2-1

2-2

2-3

2-4

2-5

2-6

2-7

2-8

3-1

3-2

85 A0l BEE L EE AT M 8
B B VB AR e 10
DRI R Byt R 10
$HF D T SRR A e, 11
(@) T B R P2 (K@) 13
() 4 B % 38 (KE) ooveeeeeeee e 13
(€) T M BB (N /S) it 13
(d) % B FLE R (M ] S) oreoeeereeee oo, 13
B AR 28
R RN NI A R N BN PR 29

viii



2% HH

-8 FRERB

B ERA RS R R R 2 2R (WHO) ShE sk » 65 furt !
B A T R A Tt GE 7% 14%01 2 20% A WAL T B #6 1t AL ¢ (ageing society)
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Ll (sarcopenia) — 3 0 B % d Irwin Rosenberg .1988# *+ £ WATh & # '+ » -
R £ V-1 7 L - N B FIREIVUR-S JUF T S LN ST e
T L HFHnSE £ (Cruz-Jentoft et al, 2010) 5 E 3y € BEE & T R @ o A Gp
FEqcit Hx iy 7 (Fieldingetal,2011) g P w39 5 F T30 R #%F 0
FEIPRFEFvep FRETHLEA NI PR E T UHII g (TR
E %}iﬁ? 2016) c 3 Ml Rl E 0 € F1F B OA A 7 L E 2 (body
composition) ~ FH 4 LI F F AP o BRI E IV R & HRIE P ptRt o » g FfEEZ R
FIEZ R a3 A el FAIVEE 5 & (Chenetal, 2014) o B w0 2+ F 444500 g o

LEdg Ry AR TR v R PH N R A RIS R AR
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REAA DA BB EL L MG AN E A BB RFAREOFEL Y L P RE S
AYEA A E M SRR R A F s A R > T T i U gk s (Kerr
et al.,, 2006; Leong et al., 2015; Norman, Stobaus, Gonzalez, Schulzke, & Pirlich, 2011;
Syddall, Martin, Harwood, Cooper, & Sayer, 2009) » ]yt T3+ | 2 Z[¥v bz h & ¢ o
EFEE TS o P Pl s ARt g E R G e > 2T L £ TG
2 26kg 0 &M E ] 3N 18kg T A 47 X 2 4R (chen et al., 2014) ©
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ke s PR 0 A EE S T APHESR M R X AR FIR Y 0 Ak s MY EHSS
ol b XX ARFHFFORT] A LR ETRD AU BF I i AT Y R
Ehof - U A RF N Red g it KRR B EEE ok IS
ik awep FEAe4 407 % (Landietal, 2018)> &0 % s BIpp v g @ B 2k
e v¢  (Landi, Marzetti, Martone, Bernabei, & Onder, 2014) » + F tp B # 3 dpdi o e
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(C) U AP AN G2 R o LT R P R e AR
WH-FB 0 sdr T P %k 3t (pre-experimental design) ¥ i 15 p (one-group
pretest-posttest design) » % & N E 2 R BHR Fllt i EE T 4 g&::ﬁ R
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\\

(T)FFHP S B b %2 "] D A G et g1 5] 2 (AWGS) 2
R ARG S BT e b DAl R ed KT
BoILL R T R Lo BT e LR g A o ﬁ?—fg » e AR FRALTE B
Fo aREREER T T o BRREHEEY SR aiep 4R 5 ROVALR
Poig FiE > AT R Y IEA B ERB 244§ ] 3 20kg ~ & 0] 3 18kg o

PIF AL S 3ud M o aed T R SR S et R

FIS FTERE

AR RE eFT 7 BEor o v e ] E % 2 w e (Thornell, 2011; Kang & Krauss,
2010) > 158 £ Rl B a0 5 vk NI F K 4p M oup FEfr4 07 " (Marzetti et al,,
2017)» & AF LK E5iB 5 AEHFRL A~ BELCS R G R R B - 4
EX ET ST RS § E’MTY%mpmi FRPBERP AT 2ZERM

BT ERM

ol § H R »A‘—‘Fk, % i ehs 'y F1% 2. - (Benjumea et al., 2018) > % #F7 3 :}F] A
HFFES A 3 N TSR BT XA eh% 33 (Nascimento et al., 2018;
Tarazona-Santabalbina et al., 2016) » ,T‘ PaoRp st g @d A AT PR S
EH4FOSR L L R AL B IR Y HBfR 0 RIOSA TG RMH ELFF DL F At
R JEOSRRIRIE L O » 2 2 AZEIRK i e » 4ot < e E MR R 0 (RELR 59 F
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UK S BER 4 hameE > SFTEF NGRS PR RE RO R D %

LR EFESDTA L o LR 85K IR T Ok A A ’mﬁr‘gﬁﬁjﬁﬁ
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BN 2TE 0 KBRS AT DR AS ERE R LG Dk
SRR ERP

= 7 2

F R Foen A E s REES G SRR L DAL R b s

E

& % 2_— (Manini et al., 2010; Nascimento et al., 2018; Pedersen & Saltin, 2006) » j& i /L

B SERMLER A A DR BRI B LR

HAE R L FHF RS T PR L G AP AR AR LS
«&r:v]:}&ﬂ%\ﬂ FaEERLITLE m{.ﬂiﬂ&g,,fﬁ,’g/pi% A R RAES R e %

OBRER EUH ¥ BB 2015) AT A ISR IO/ R B G LA
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A & > BB FERAPME & AR TR e Fadp R TR 4T .

- ~ ¥ & X (oldest-old)

RFfEFHFHMT LS HEELEFTLK > §HFEETL 65K T4K
(young-old) ; 75#% % 84 (old-old) ; 85% % 99 (oldest-old) % # F Zd# % (§ % "8 »
# B4t » 2016 ; Cho et al., 2017; Comploj et al., 2015; Zizza et al., 2009) » * 5= 3 %2 7 ¥+
g0 XX A hESL K ABSK I 99K (oldest-old) = d#4F
Z~bEBR 'ﬁ—’F‘f (High risk of sarcopenia)

AFLOVURER bR L T &G EA S gk § ] 3t 26kg ~ & 0] 3 18kg2 F

F (Chenetal,2014) > § #F MR FARS I R R G H > F ZRIAR S g
hig e
Z ~ 3 AEEH P H (Multicomponent exercise)
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£16& > 8Fnd AP EHEAR (B¢ ¢ 2% ~ B a MR B 148

= ~ #at 8  (Senior Fitness Test, SFT)

b

145 Rikli & Jones (2001) 3 RIE F#FAFFT P (T3 p ¥ LEANF LAY
REd o o a AP R R R ERED CBIENF S F TR R

frt THAHR AP RER LT FE

AFEEE o ANL B SEE A g PR G K 4 i 4
EEAPE R H I ARES YRR A LB o S S AT R

$- 8 X Arubpo BEaR G

d o RBApE aE REFEA T S0 AR E o T R E

3 o B GRS EHAZE 85 Reng iy o Aol B T, R R
Mg~ 4 B4E 0 2016 ;5 Cho et al., 2017; Comploj et al., 2015; Wetle, 2008; Zizza et al., 2009) >
FRyp 8 & B 2002 & 73 1 1950 & T 2050 & 23 A v K L2 F R 53 85 ku ok

A ERFL 38% > » ,T&{i20253 85 et FenE E A RibAry B#E A U oanT

A
# 2 - (Lingetal,2010) > @ €& A h2 LR > FPHEVREFNFELE > LT S
@Hden A2 PRI BT R RE S Mbp g FRORE e g g F

L AL

Ve B B TR A B T S A R (F R PR 0 2016)  Fl
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AT RAPER AR o fd B P IR 2018 # BFTesi > X LA vk

ET
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R LA T g 2008 £ 1 108,452 F A X Mg E 52% o iBIL % TR pheni %
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195 2 AR TII0 (2018) S B4 106 & - % 5 F|A S F 0 B4 et 2 5 EDE A
(D) R Q) KA R Q) FE @) d FAR OERRE 0 T ()R
T E R (8) B BiEAR 0) TR FTREREFE TRE (10) BiLFRE2 7+
Ao e AP R T1 E AR 36 & R A By 2 vh o A B S SRR
%1|,ﬁ6@ﬁwmiﬁ%¥<ﬁmiggf ' E & %%?giﬁﬁiﬁ»iﬂﬂi~
DB S VR LG R s b Bk B 2 BB e AP TR SR Y B § ik
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https://www.moi.gov.tw/stat/news_detail.aspx?sn=11735

b (sarcopenia) — B R p 3w # HE 0 “Sarcopenia” &_d # "B F 2 7sarx”

() fo“penia” (4= L) #Ti & @ = (Rosenberg, 1997)> d Irwin Rosenberg 1989 £ *+ % &

She

TR RN - B EA YR AR E L F AR D o sarcoR dpiep (flesh)
peniaf| F 4p % > ~ A (loss) > At d & B - B E AR DiF &g 0 B AT R
VU R foip RbnE s 2 B cnde & > vu b gt MR b2 s Hoap e & iAo
T BRI ARk et R F RS G R b AR A s
e E e T MRS AN I - 2% (Benjumea, Curcio, Duque, & Gomez,
2018; Cruz-Jentoft et al., 2010; Nascimento et al., 2018) o
F L E P 130 hR T 0 A RV F TR g & R0/ T 405K B 450+ 10
B R U3%T 8% 0 MEE & kST 1 i BARE 0 X (70K 2 1s > E L& RS 15%
i & o4 (Grimby & Saltin, 1983; Melton et al., 2000) > % & & 3 v pr > @ H 4 5~ %
PG g = 0 BEAR G INA R ¢ AR AR B R T AT ko e A A
T PRl p BE R BIGRAOTE A LR A ERE = 1 & L1
Pomrestain & b3 (EAES B EUE S 5440 2017) 0 Sayer® (2008) # 2  § M
dgaveg § EREF AL DA X B ERF RS DR Ao B2-2%7 0 L 438
Aamp R s Kk gns LEIE R M A e LG AR
Fhet BAALHBEF GBI LHERN > RES R 3 AR DERRERET A2
(3% > 20145 Bl ~ &% ~ % I 13 > 2015) » Rizzoli% ¢ (2013) L isidch A7 7
SR EHIAFA VSRR ERPPM T O EF AT B XL ERFIAEAE
Fl3 dogE {5 9 &~ 2 & F]3 (growth factors) 2 Mis &Den g =i 4~ BEEE B &
RN FLEERE TSR Y B T R R S S L S

H_E ML E (physical activity) 2 IZx 3¢ 27 Fov B g B o i AR R A o



4 Earlylife Adult life Older life
Grovdh and Maintaining peak Minimising loss
development

to maximise
peak

Range of muscle mass
and strength between
individuals

A 4

Age
B 2-2 v A2 A] (A life course of sarcopenia)

TR KR ¢ Sayer, A. A, Syddall, H., Martin, H., Patel, H., Baylis, D., & Cooper, C. (2008). The
developmental origins of sarcopenia. The Journal of Nutrition Health and Aging, 12(7), 427-432.

CORET AN RS DLEF S GERFWO R RS EFSAZ LT ERE
GRmTIEL A AP A (4T B12-3) 0 BEACS pfeRsig s § N LT E S
TRAPM AT P AR e BRI R, ARRETFEA
(Bollheimer et al., 2012; Nascimento et al., 2018; Volkert., 2011) > #~5 g 7= ¥ 5y R 3 M?{
mWim*%&ﬂF%"ﬁﬁm*T%\i&%&’mﬁJT%im@%4"aﬁ
FRFE A BE (Lo B di2 A& D 020145 F 7 02015 Fried et al., 2001) -

<RAILTY

v Unintentional Weight Loss

v’ Fatigue

v Low Physical Activity

v' Slow Walking Speed

v' Muscle Weakness

<

“Rcope’
Bl 23 2 85§ 55 fore i i o

? L % J& @ Nascimento, C. M., Ingles, M., Salvador-Pascual, A., Cominetti, M. R., Gomez-Cabrera,

M. C., & Vifia, J. (2018). Sarcopenia, frailty and their prevention by exercise. Free Radical Biology
and Medicine, 132, 42-49.
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LS R 250 g SRR f.s*i#“#c%*@%‘ﬁ@] AT AR AT AR D% (B
%5 2016) FAMART T dp o b e AR 2T F s wn FHBES 2 S
Hu R aldehn= h'aF M BEERF = 2RBErF 2 RaVEAFR
Rl F2 Bl (A7 B2-4) gt g B e el 5 516340 @
7o R F 51034 (Brown, Harhay, & Harhay, 2016) » ¥ ¢h & & < flehm et 7
B0k M b ik F A RN FTE B Fret e s K2 Bl o BB R
ot gl 2 (EWGSOP) sFip R (vop F& ~vop 4 Efc b A R) FRIvs g2
2 F AR & Ahr e S4pl (Landietal, 2013) > Bt o dofe i 2901 & 4

g s LE UL BUE RS LR f

0.50 0.75 1.00
1 L 1

Proportion Alive

0.25
1

0.00
L

T T , oF T T T
0 2 4 6 8 10 12 14 16 18
Time (Years)

W24 585 end 5o et g2 ek A K e
? L % VR Brown, J. C., Harhay, M. O., & Harhay, M. N. (2016). Sarcopenia and mortality among a

No Sarcopenia Sarcopenia l

population-based sample of community-dwelling older adults. Journal of Cachexia, Sarcopenia and
Muscle, 7(3), 290-298.

1R BT R (2018) ¥ X 4 DAt g RAR A dp o B EER Y KT
65k 2 T4k enF deF - G R MR E F 16.4% > 5 5 L BB E G 120% 5 @
TSgrL EehR Ak 5 6.2%i G e RBUILA - e RS R hF dF F £23.5%
b 1/Set ] JEE el Y T O IR SEF A R e e BIRIEA R Oh 'R 4 1
oo ARMA L Ap N EHAZEROR U ihE A e g e FAZIES0% 0

7 ARES0% Bk o Fl Ayt m e e g 2 T 2 { ~ £ iy £ (Cruz-Jentoft, Landi,
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Topinkové, & Michel, 2010; Rizzoli et al., 2013) » ¥ *h3wb g 4 5 4 ¢ F2 Eeh7 2

he

VAR o a3 e R "6 > 8 5 A0S~ Pk S A Ly o FR g eIt g ih
FLOR A P FHHD Feafp@EE Rtz *%‘K/?ﬁ?%%ﬁ;ﬁ“”ﬁﬁ*ﬁ TARY R
RFA L PEREEBH A d A LTS A S N B v B AR RN
-‘},"95& T+ (GRARE 02014 BELECFE - F &% 3R ¥ 2017 5 Cruz-Jentoft et al.,
2010) -

B JE & S JUEE260 &£ £ 4 (oldest-old) s AT E IR F AU R Lo
Rt g ehg S F R E By F 2= B2 5 (Landietal, 2012)5 &¥ B- 5 45443018
Lenbdge b eng by o Bt A TR RS o Bk ARG R A g
PRI BdEA o e R o AT R § MR P (Auyeung, Lee, Leung, Kwok, &
Woo, 2014) > (4= BI2-532-8) #77m > E Mg F EdL i £ > ASMAedh L &R 0T F iR

EBFE A oo U g (T Y 0 P 7 dg 11604k T 69k B kK vt g e 7 5
F R 510% 2 8% > 80k 11 {8 § ~ K enpk 7 5 o B4 b3 4 1]40%2 18% (Melton et
al., 2000) ; f®ei¥ 80/ 14 b ehg dbF B 7 5 12.5% (Legrand etal., 2013) 5 ¢ B4 5 4

B0 L N R ey o BB IRE (75 E245.7%-53.2% (Mengetal., 2014) -
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—— 6564

15 T ——
20} —— FO-T4 - T T 4
‘ *>- * — e = 7579 t_'__._‘—————... e =« TSTO
19 + i e —= =00+ “ Bl p—. —_- = R
R » L
..... . O
-
18 ¢ --.—-- Ll R - L .,
L. -.""i--n_-
S
1T h | | .
A a .}' & -
v £ 4 0 2 4
Yiuw' Yoar
B 2-5() 7 ek s+ (kg)o Bl 2-6 (b) + {imdox 354 (kg) -
<) d)
15¢ —— L 83 —— 54
>~— * - == T0-74 == TO-T4
7 9% e ————, .o s 75T 625 e+ T5T9
. e -
Brssnna, & == =B0es — i - - =l
Th [1; 8- .
T N -
15} T 5 TS b '-+-'_' -y
]
65¢ . 5l
0 F 4 o 0 F i 4
Yoar s
B 2-7(c) § fenth i B (m/s) e B 2-8(d) % b fiid B (m/s) o

? LK R Auyeung, T. W., Lee, S. W. J., Leung, J., Kwok, T., & Woo, J. (2014). Age-associated decline

of muscle mass, grip strength and gait speed: A 4-year longitudinal study of 3018 community-dwelling older

Chinese. Geriatrics & Gerontology International, 14, 76-84.

ESRN F RS N E 1L

LR 4 SR R ) e ] I A5

B A A A (WHO » 2016) » B $9- gk h R R~ 2 i h 3> g

VR I A s e A

P LI

£ PR

17 (Bio-impedance analysis, BIA)

SRS i FR Rl

s ¥

P L

42 (Mayhew et al., 2018) - P % 7 Bf
Boe SR TAR G A AT TR e R AR

¢ £ X ks jzik (Dual energy X-ray absorptionmetry, DXA) # 4

BIESCE FR2Z 50 €

@ % w i Fe3fT £ dp i (appendicular skeletal muscle mass index) *3* Eggiep £

2l 5 5
B oot

H oA A AR R DR T

(appendicular skeletal muscle mass/

squared height, ASM/ht’) » ¥ 12 ASM/ht® iX 3 & dg 5% T 305 BEE L K57 7 %3 5K

20%Aa F R el B DS

fpret gy B
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FT’J‘ET E‘-’}-’ 'ﬂl’

X ety 8L

. 7 {46.76 kg/m? -



412 528 kg/m®» {5 ¥ 8L E F 12 7.09 kg/m® ~ 444 570 kg/m® (£ 5 K E 0 2014) 5 5
ARl AR IRPIRES AL e PEBRE S 4R (knee

flextion/extension) & & = ** § jiii# (peak expiratory flow) o £ 487 it LI+t > S * i3

FF RFTFGICR 8 0 N AR Y BN A ARG ¥ 4 (short physical performance
battery, SPPB) k%% o #7 % —?5 PR EREFILIRFET SRR anq ﬁﬁﬁ Hoorde

M2 3P PR32 (Ao & 2-1) f4ph TR Y FR > v HE ~ved HEM 3
BRI g e S R DI P S BEERT L - R ipe RFIVU RS R
iy - RkeefREE e B b EREER R L R e e R B
P LR

FOECR U i ] 201848 £ T 3T 1 v M BT SR chiR B 5 dp st £ 52010

EAT N2 TR 2 Nved R PR AT S o2 gtaE PR § enE Rl iR B4R BIA -
DXA ~ ASM% » ¥ 8% i 3= B 4 BIAO0 2 R (7 A23F 0§ b Ao b et

JER 2 3% 0 a4 SARC-FR 4 3% & TRk b crfiip] o o u hd_fied gne
et o ZBERIET S R A N FE R R PR 4 R AR 0 B

Foh TR AR08 R T L ARLZ T ARG IV R b o

% 2-1
2O EREI R g TR
IR ;L =%  EWGSOP, 2018  AWGS, 2014  IWGS,2010
iy 7 < 27kg 9 < 26kg 9 < 30kg
o - + < 16kg 4 < 18kg 4 < 20kg
3k 5=x>15%) AP FER T
BIA 7 <7.0 kg/m* 7 <7.0
(kg/m? 4 <6.0 kg/m* L <54
DXA g <7.0 kg/m’ §<7.0 §<7.23
pupg E
e (kg/m? % <6.0 kg/m’ <54 % <5.67
ASM ¥ <20 kg
+<15kg
ASMbeighe | ok
©1 % <6.0 kg/m’
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221
2R 2 R R R R RE LT ()

FiE P e R EWGSOP, 2018 AWGS, 2014 IWGS, 2010
VA
t <0.8 n<0.8 n<l

(m/s)

SPPB <84
L% B

TUG >20s

AR g

W 174002 <
>6 & 48R

TR KR AP R
31 : EWGSOP : European Working Group on Sarcopenia;AWGS : Asian Working Group for Sarcopenia;IWGS :

International Group on Sarcopenia.

GERPHES RS- PR TP IR REICOREEFF AT BE R R F
flox end B o (e AR g MY g @ b & RE Ao L > Cruz-Jentoft® £ (2010)
g o v R P ATES A TR A0E 2 (P P AE2 A B R G R
X2 AR 2 rsuﬁ? .’i_#\j\xzi%i_, By s EF R OV Pt e s 0 B 3P

BETEIFE A s L R b R o

FoF #aMdRgagEEiadfg s

7 iy 1481 v (Senior fitness test): % 4p % ﬁé"ﬁ? A fFRApFAENTT LR
BEd > B SRR L B R AT TR SR A B F R i
H- R Mga i » £ 3 XETHE RS F BEN 4 FRIE TR SRR
B (AR HRERE AT 302017 AR BHELGERREE D Y L
PR ARGAFHZ P LR FEFOLEOE LR (3R FlRE 2008 % fpik
Fitpdk ~ BUP 7 > 2013 5 Zhao & Chung, 2016) ° 1935 2 45130 (2018) % 4 kw4
B o P ¥ 2 5% 8 (ADLss i~ b T s F PN A8 b FAT TR AR v AR)
OSFR T OOk BEE D > - EF FILF 2488% ORI 79k B F T 55 - K

B FIEEK L 18.65% » @ B0 2 vt bk & L Pl F E3239% - P TR E R Py
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% 5 2018) -
Rikli and Jones (2001) 4%+ 5 4 M2 p 2 4 Ea 4 av&E > X307 - EH LG
SHRIE P UE SR e F R AT TR BRI R P A S T s
AN THIGRE BRI (FTHEA ) FR T 2 oA o T AR R
Wiz P > WP EHEEA L ERPEPEL
(=) 34
e g (Rl A B TR RE ) B R EE A AR E R
»vep 4§ e o) s et i A 4 (functional ability) - 3E € &
Ttk (2~ F Fol > 2004) o MEF E ki e o A R e EBHT 1 B0/ T 40
A F10E 95 53%3 8% 0 ~ Y708k 1115 & L &5 15%5%# &4 (Grimby &

Saltin, 1983; Melton et al., 2000) » i & & £ X ¥ v § & FRi~p ¥ {5 45~ ob g~ oed

T T (ESCT ¥Rl 0 2008) 0 By GEA A £ M T s gwd §oL AT
FoAWERBARER TR et e ROk BTN EF REITM A

BRERLIFEBEASHT LA L (R EBPBEELA APV AEF AR TR LGS
#iv M4 i (functional disability) 4o @ Ak ZF f 5 zh > ~ {5 p § 4 B8 T2 FlEg
}i(i@?\Fﬁ%E@\fﬁ@]%g’ZOOS;%B#%—“*%%% T ECE S R 20155 =
%& ~ Bz @5 2008 5 Brown, Sinacore, & Host, 1995; Reid, Naumova, Carabello, Phillips, &
Fielding, 2008) -
(=) 3 # R

JHR Gedn A AR A MG TR AR R (B2 A 0 2011a) 0 B AR et iy £ M
Fovep B T APFAF NI RAIKAEFR L E RN P E (FRIFIRE2008) -
Foobo REFE 0 PRIN S n MR gARRARE o A 5 R R L

2.5
R RT RSt d > FEREHHE 0 SFLEFLRMME S 6 BT o L b 0
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Foard N2 A RHPBE A RTIFASIINB U ARE  RREEF DL
HERR (B2A~Hm2 252010 b A AT R B> P ivign P55
Hrgfrd o o R BAHBRAER L NF R E N A E AL AR R B Sk PR %
(FR 738~ R F 1)~ &2 > 2013 5 %< & > 2008 ; DiBenedetto et al., 2005) » F]* %

MEFAWFOIERE A TR AR AL BN > TR R ERFIEAR D A P

FEMERSF RFADLMG T RIS HRF BT 020135 5 F 45 A A

2011) -
(2) =4
T4 R SR E R R R S AR W ARG G R

Jeic 4 > L A aFLWEREA g 4 (9 B~k F 48 > 2006 ; Spirduso, 1995; Forth &
Doll, 2000) + 2 # & 5 % & & irf 4o » T friy 4 MLEBiFiT 0 A R EF L 4 R A

SRR MEP AR RERLE RS TR A B RT A T 4 T

o T T oavud TR L EF L T e R Fl2 - 0 B H ek 2 R
FEET TR EL Rt T Fl R 2 - (7 RE R F 45020065 7 3§ ~ 3 4 &~

% 1+ 3 > 2015 ; Daubney & Culham, 1999; Toraman & Yildirim, 2010; Woollacott,
Shumway-Cook, & Nashner, 1986) °
(2) 48 A
FAERIEIRFMEFAGRRENS o R TAERT - BRI FARERZ B
WA RERA - RARPRFLL - BAhERR 4 A A A hE R 4pik o
d AL A R RE B iR E R & g - S B ARG RPN A TR AR
RO Ls I ZREFFPHRREFHSE SO TFE K FIE 3 AT 4
do Peig A BT MGER T ORA gdep BTG g (Bukf 838 F72015;
BT F T ~MRE &1 3 > 2015 ; Clark, Manini, Fielding, & Patten, 2013; Tibacek,
Holmestad-Bechmann, Pedersen, Bramming, & Friis, 2015) o 17 7 A 305 g endi $g 2» 8L ¢
s B T R L 7 BRORTR 0 A KR R 7 0] 370.8m/s (chen et al., 2014) o ¥ “b 7% 5 4p B

ZE A TR S EELFARS DR ¢ mERH - REFAERTE D PR
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Bfeo A R @EREEEREARBE AR > a5 5 AL RA PR G (PRI

2016) -
(1).;; W fit 4
R B BAE A SR R R R R Liptk A5 (S 0 g U E10E

% 145% % 10%:u¢ F R (% 22 > 2010 ; Huang, Gibson, Tran, & Osness, 2005) » @ &

BEMF AL e B RS R P G A RARR TR (F G IR
2010)» ¥ eb A HEF B MEFE A EH R ¥ FLMP ST 0 S b

wE B R s e b 5 A (Hawkins & Wiswell, 2003) » #2245 chw wagd4 - 7 04
WeF oA B RERGA P FREDEAR AEPERERL 23 ARIIRY (mA A
H&m s a7~ 293 520175 562 % 2 2011b) -

PR T IO T F 20 104 B AR 8K P R RIER A ] A R

AL R R R R e s R 0 et AR T FAE AR
WA R P LME S 4 REE R T 0 LA A hA R R E AR IT AR

" edg g (X P~ AL E 0 2014) > Adamo, Talley, &2 Goldberg (2015) » 7 4p F e
o BATFETENTERAPRSE S CEME N ESA K Rk 2 P
THR TR AREAL S BEEE A B 5608 269K ~T0K T 798k 80K T 924k -
BPohAEEE (B0 ZO2Kk) TR iRt CREM IR TE S R ARE G
MEAL - LEZELENNERY » FRAF - The i B - FE N R
HEEMBRER LS (P~ RAE ML A > 2015 FHLE ~ 8 ®a - 2017 ;
B F -~ B 0 2011 ;5 Cress et al., 1999; Simons & Andel, 2006) °
R @H st s> 3 WA A LA el sk s o B E KA R = pE o~ B R
e 4 B Mg A TR GRRAT BARE AP 5 2004) 0 AR X A iR(T
PR AR2 AR & EAR o (e - A R E S B R o iR o el K
EAREAGER S NE BASBARARL (SR A SRMATIE > BAADAK
G A PEE A F ik L PRER oA 3 Bt A RN e AT d 0 £

@E”’ &f‘_@ 30%«’ 19 ’iﬁsbgf'“ﬁpn—"fii » & OE 0.75% m&)ﬁ“ﬁ IK‘E/@&I%M, ’
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553 60 phz 15391 B0 AP E (Bruce, 1984) > @ A k2 fend B2 & S LR E P B
AR B F AR o 2 SRR 40 158 B (Leveille, Guralnik, Ferrucci,
& Langlois, 1999) > #7/m & £ A K F i@ H > b AT i LA A BWPe- EF > R ARS
PR AR SR B R A AR AL B P PR E RS A
T B nF EHN AR S Y v E D @RS Y v BiFES

g7 3N SRR Eer L KR A b s R R (38 775~ X - 4102014 Landi et al., 2013)°

PRI R L BT o EEDRA P HE XA LG R R IE o Jhd L4 E - T
VIR P AMESDIRE o WP ook e E R A e fEad R R R G 2 ]

SRR ) o MY D AR CER IR N M AT &
220 B FEEEHDIURA N~ > Far L R A2 T oend , HatE X L 2 ik
e S MR T R > XA TR ANBiED 12F 0 CHSH 24 H Y mp

18 1k Iud Eh A > 4400 A T 97 AGETE 2 bk X A > $a0H T skeud gk R

it pooen > R AH W AUE P el FA4 8 ER G ARI%E > RIEEF IS 0 T
BB R YR M PER VA H X Al E b 2 Ko R iR X
STF hE A R EEAER A AR > PR Y AT SN - BRE S
Ao~ PR o
%2-2
;lz;lz,( ﬁv;lrlﬁﬁ/‘ )\#Efﬁgiﬂ"‘

- -/&/\ pi‘ ‘E‘ﬁ? é)/—-;)i /T)\ EH“—L%

T i L o T RS 1

= A H*‘-‘pﬂ 58 B e
- T J}% TNF-a
Bruunsgaard, feTNF-o-k

Bjerregaard, 2004 B9 % e 4 g it ?TI?{FB_I,E\;EL_é 12
Schroll, & &3t FisH E el B
Pedersen. JEre 4 2R R

VAl SR
TNF % st
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L% CEH VI BREL (D)

by o~

{r¥ E i F B BN R PRl S
A 7 = ok = 7]; G P ¥ A -
I T RIS ERY
Kryger, & bl A M (type2)  #% & ¥
e 2007 " SRR S O A
Andersen. % B Seo 5w BRAVR Y
o fE B F A 4 o
T w4 (IRM
Serra-Rexach., bl S N FE 4 20 4R . ( )
Cal 2011 - PN 8% B EFEH T EM
et al. K2 =~ ¢ o
' 2t )
T Rk Ru4 L fgj‘%\» IR
R j g FEFLR R h
Cadore., et al. 2014 ®5 3 jqjv 12:% e o " .
Ede PERA AT G B F A e T
R =Rtk e
b A -
Cho., et al. 2015 ey T f§rid b 8% I E R R E TR
K3

‘ T Ak U4 &P‘:‘g@-ﬁ;
Cho., et al. 2017 , TG 3 ER 24% PRAHAP Y
(@ &~ L)

L
s
e

‘} iR o: ﬂ‘lg %
ATif o 7oA P A8 A At {?ﬁ*rﬁﬂ‘ﬂ PRA2EH LB ERAFH-pLZE 3 r"%%’ﬁ’

2 EE R Atk B o AR R R R e R BRI HiE A
kgl

DS KR D RMES > R E R € BB E s R X L 4 x4
MAETHT AEEFRET Al Badds g a  naFp ¥4 s
P aag? e
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FZ& S ABERFVREDL AN G N 2 %
Aepoig g B 8 O K A g > WA TI0a ek ke £ R Rkt

@
w3

o FArcta s SRAERE A | (2009) #% 41 T & 4 B Rse: EJ’%mE%%%

\\\

Wi R ALE § R A F AR EREEE S D A A S
¥o0 ¥Rt mm (WHO) 2020128+ R s p o T deit iz | (Ageingand
Health) 5 14> 3us B84 IR A L F o FILIR S ¢ FAF F fhD s ¥
LigfFddad o MR EEORE LR PRSI s p R B p 7 WY
PHRSEL i (F B R E L AR BER DGR

BN 0 5 AL AR (2FE R F D FARAT BB 2008) 0 TALE | EA R
FERET ER s E > (AT BN

BT B laniEd gt 2 Ea k38

i
AR AR Ml b AR Pk am s 0 LRAFRIY
LER

i
KR LES F AT S SRk ¢ 3 (s 3 2015) -

FUELF AL LB LML S TR DM E R
(Nascimento et al., 2018) » &&gm ke LR AL @ 7 Bved £32 ~ T fmig 4 % 0~ {74

FEEHR M EEREME (Cruz-Jentoft et al., 2010; Era et al., 2006; Petrella, Kim,
Tuggle, Hall, & Bamman, 2005; Rosano et al., 2008)> @ & & &_p o $. 3 »xe /i » e d o
RO PR AR RS YIS R MY < S ERTSHE - EFE
Axrode !l SHBE -~ FAEH 1R DR F 53R THEDIR S AR REAE (XK
3w 02012 3 @% B a0 20155 SRR L ~ HE 3 R 4~ §R3045 5 2016
HE® 0017 B8 Hhpc ~ B L 20165 EX8 02010 edhe ~ BigA - 3
BT RN 2% 2017) 0 KA FRERFEE (ACSM) 2 F B KR ¢
(American Heart Association) ¥ = B3 & B & BP0 > wf gFF &L F e cng B p oh> L5
ERTAZECE SRR SRS FARFE-HAFLAH e EFRATY F 50

BREB> ey 5 s F g Eyed it d @d L £ (Chodzke-Zajko, 2013; Nelson

etal,2007) > ¥ % A i@ d 0 f AR E X VR~ H A a2 B R O R
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B (T IFRRMERI P EBLER

o
e
e
&
%‘sil
w
=

» 2014 ; Clemson et
al., 2012) -

W AFTEY 2RER ¥ & ¢ (American College of Sports Medicine, ACSM)
AR 5 ABER IR IR F e GG FED R D AR
TEEIRE > G A A R P ARERE L FRFEA N DREN
(Labra et al., 2015; Marzetti et al., 2017; Vries et al., 2012) » 27 7 #-dx * § A (3@ & K
HE%REEY TFSH L E .

F RE ﬁvf%‘?g (ACSM) (2009) tem BRH S FHEF T 6 N2 @qﬁﬁs%‘l&ﬁ
€ HHEMF M'ﬁ Fd 2 L g5 H (American College of Sports Medicine position stand.
Exercise and physical activity for older adults) > j&_% k{438 & e &4 2 %‘“’#ﬂ s 5=
ERCR SR ST S S L S L fefE N SRV F S R 1250 5 2015) 0 SFECR
BRI o § AP R PR F T (2 o] A E A oo
O W s SR T SRR A é’%‘"ﬁ end gk w  f2 0k £ i (Cadore, Pinto, Bottaro, &
Izquierdo, 2014; Cadore et al., 2013) o W *# ML FF 7 > » F P haFF 7 5% > A HSE
ko Iy MF‘ AT A2 S A HER AR 2 B EF A L"*Ff B b4
Toaud s T fER 2 g dedt > $0E 9 B F ehec g (Justine, Hamid, Mohan, & Jagannathan,
2011) 5 oA SRR It B F R F12F i8R A > KA G e (ER Y R
s R ) PR E TR K i e A R

p4E2HFEAR (kimetal, 2012) > 3 RRF AL A EB G G MG %G 0 2

)
‘501«

-:‘F’fxﬁ]"r 2 AR lﬁ_fL—Simﬂffa& {[}Lgb ’3 _-,;,['_ FoALRUA T Rkaud P T fg_?ﬁ‘; 4
H 3% Mk iE b %% (Cho, Mohamed, White, Singh-Carlso, & Krishnan, 2018) o %% % + >
RGP B EFR A RUAT RS i PR Sl SR R Sl o - SN R gl

$F A o AL AT EFEHZ R AR FR AT (£2-3) ¢
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#2-3

ﬂ b 771;*} ﬁq“]llﬁﬁ/‘)\7£ﬂi‘.— ﬁz\
: . . fi » =y
o o - Sl )

R Tk E3 gk % g wy
CaO,Maeda,Shima, w9 % A EL R @% et s
Kurata, & Ishizono. 2007 e 65 1+ 12 I

B A B 204 ATH MR FEN
AT LR ’éﬁ—"ﬁ
U .o BE =
KWOn, Park, Lg_a «%E -? ‘55‘; F204 3 If ;ﬁ_]gq Kﬁ z :f’
Kim, & Park. 2008 " e (M=77.47) 243 %,r BSR4 MF
p A " P4 820 4 o G
(M=77.0%) 7
£ EBIE
. . B WK oL T o
Justine, Hamid, i
Mohan, & 5 % (M=70.88 %) P Hmﬂu T
Jaganna{han 2011 ;q% T % w234 123% @"’ 7 4@
§ %L : (M=70.19) ’Kzﬁn R ¥ o
' - o420 4 éﬁ
(M=71.80%)
Bird, Hill, Ball, A F B M'*Ff
Hetherington, & 2011 b (M=67.13:) 48 T AL T
Williams. S BB E224A AR FES
B g1l 4
ﬁi?\’ ol :}i s - W N
G 2o ¥ sd
Kim et al. WPk Eh+y & w384 . ~ ,mﬁ g
g A 2012 e 5 139 « 12:% b 3 4o 9 p ;:’T
w39 4 &R
Cho, Mohamed,
Mok g TR (ﬁif fg;f I T e
arlso, e =80.09 g i e
Krishnan. RE (9 5194 4284) PTEEHTLE
TR KR AP R
?%Y’T? ]fE]P)\ #”ﬁ]/&ﬁﬂi‘f.l-‘u gm:r’} ﬁ—; ;ll&ﬁ/‘)\‘g_f_r;} ’%Kglngﬁ"f‘l‘éfﬂi?pi\l

R B RHFEEN > TOELOOARITAR 2B BRFR T ~1LE

5o e

2015 2% B~ i

NN E#;@—J»J

Ao 2014) > T g 4 A 44 P

FH J"ﬁi/‘)\

(2015) &3 %5 ~



F 2ic s FRARAT S 2 iBFE (2008) HwT Y G REEiRH 2 Hk; ¥

i~ Fhm o pla

A Az a2

eH (ZFEFL M2

E7~—|:);.l- 3 AR - N 7 2 5 &~ . s A
BT A s d R S AR S BT RS}

120185 RE \\;5:\ | ,2013’;5:]?)%@_(q”_—L

% &52017) >

i’”’t’ 2. i i =
B EA IR WARL S EA (2013) a3 ® » FRHEFLR - ML FEA

T (& 2-4) om0 A IRA R
AR LN EWHFRFLEEA o A
B & TR R, DB S B AMER A M2
PR B Y 0 B A r Qb SR R e ok o

%24

THEPLE AR SFLE LA g

ﬁ’tq’\f i \!:\.‘;

RSP EROU R FEE A e T

BEEFHFT O UBRREE

Bp 5~ @& 277 - T4
f

Pk e g % " =y
PR =5
EAE 2 N G ’ AT B #LE L
-3’-?54:' %:’Z—l—‘ 2008 Z%‘?.Eé; éjrﬁ il ) 34 "Ugﬁiﬁﬁ’,ﬁ‘;‘ff’
FABAT R o (M=71.5%%) 16 o
24 fric ¥ HEE
ﬂ'*}ji,iﬁ‘i 1 )35)37‘3——&‘
Tjj'—\}gl\.; 3#1@5‘2 ~
o R e 65 11 ¢ b T Rk g4 T
FE ¥ AR ¥ R S REES 3
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FLHEEAATH
. Ex LU ER R YR Ul MR R e
ARTH
(n=42) (n=19) (n=23)
7 (%) 12 (28.6%) 6 (31.6%) 6 (26.1%)
:F::}_"YQJ
L (%) 30 (71.4%) 13 (68.4%) 17 (73.9%)
E# () 87.83+2.78 88.26+2.79 87.48+2.8
EE (o) 154.3+£9.33 152.4+9.21 155.849.36
BE (o7) 54.4+£10.94 54.23+10.59 54.5+11.46
B (%) 5 (11.9%) 3 (13%) 2 (10.5%)
— ¥ (%) 22 (52.4%) 13 (57%) 9 (47.4%)
HE (%) 10 (23.8%) 6 (26%) 4 (21.05%)
8 AL (%) 5 (11.9%) 1 (4%) 4 (21.05%)
BB (%) 17 (40.5%) 6 (31.6%) 11 (47.8%)
R (%) 7 (16.7%) 3 (15.8%) 4 (17.4%)
SR (%) 11 (26.2%) 2 (10.5%) 9 (39.1%)

BMI, body mass index ; i & : BMI<18.5 kg/m” ; & # : 18.5< BMI<24 kg/m”; i & : 24<
BMI< 27 kg/m* ; # 5= : BMI >27 kg/m®
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