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Relationships between sarcopenia or dynapenia and physical function in
community-dwelling older adults
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Abstract

The purpose of this study was to examine relationships between age-associated loss of muscle mass
(sarcopenia), muscle strength (dynapenia) and physical functions in community-dwelling older adults.
This cross-sectional study included 400 older adults (73.7 + 5.2 years) conducted in Kasama city, Ibaraki
prefecture (2011-2012). Participants were classified to following four groups based on their appendicular
skeletal muscle mass (sum of skeletal muscle mass in the arms and legs evaluated by bioelectric
impedance analysis), and appendicular skeletal muscle strength (grip strength for upper extremity and
peak reaction force during sit-to-stand movement for lower extremity): sarcopenic-dynapenia (SD),
dynapenia (D), sarcopenia (S) and non-S/non-D (NSD). We evaluated participants’ physical function
using 7 physical performance tests. We conducted partial correlation analysis and analysis of covariance
adjusted for age, medical history of knee pain and low back pain. Appendicular skeletal muscle strength
was significantly associated with all physical performance tests in both genders (P < 0.05), however
appendicular skeletal muscle mass index was not. As for the results of analysis of covariance, one-
leg balance with eyes open, standing time from long sitting position, functional reach, 5-repetition sit-
to-stand, timed up and go, and 5-m habitual walk were significantly poorer in SD and D groups than S
and NSD groups in men. On the other hand, standing time from long sitting position, functional reach,
S-repetition sit-to-stand, timed up and go, and 5-m habitual walk were significantly poorer in D group than
the S group and NSD group in women. These results suggest that dynapenia has a stronger relationship
with poor physical performance than sarcopenia.
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X PEHE(R 2 | ASFRHE(E & | TR SN/ (Baumgartner
et al, 1998; Janssen et al, 2004), =D, WM (Cruz-
Jentoft et al, 2010) 27 7 (Chen et al, 2014) ®7J —
FrrIV=FI2EY, FHE (), Hil (B))
b NG HEERE (5 m B1T) Z WA Rk
HWEHRRE SN, —H, HEREHHEXBLTEELL
BT, s EE S 571 DK % 389 dynapenia & V9 #E
SLEE SN TWwA (Clark and Manini, 2008), 7 3,
L7 (Snih et al, 2004) & FHH /) (Puthoff and
Nielsen, 2007) DWW b, FAEEREOKT EHERM
EBEERT I ENS, ERETROWMGT OB 5
dynapenia DHEZ AR DL TN T) R LDIREN R EN
Tw% (Manini and Clark, 2012) .

K& (sarcopenia) (&, W& OFEHHEAEEH
fE (instrumental activity of daily living: IADL) D& F
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A= (Visser et al, 2005; Dufour et al, 2013) & K#h
71 (Visser et al, 2005) 1%, ZNENBEIEESIOHIR &
B L T\Wwh, Nz T, &7 (dynapenia) (3K &
fA#E8E (Bouchard and Janssen, 2010) &S B# L, X5
VARH = A L AR BE O HIBR & B 2 L i &
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sarcopenia & dynapenia @ &5 5 DA B 7 BAAEERE & iR
WHEE R R T DD, ENSEHERO I L TE LI
WEHEERE R R TODICOVTHLRNIZTAZ LR EHRY
& L7zo AWFZE1L, sarcopenia & dynapenia # 38 L C
WEYE, FEREEEEDSR S IRWIRETH 5 & v ) IO
bEBI o7z,

2. 5
2.1. BmE

RUFFEDOSMEE, 2011 4F & 2012 FFDKED T ~ 8
AN ISR AR T TR L 22230 L 7 e
i & L7zo B OERSINARL 619 44 (2011 47 308 44,
20124311 %) ©H B, 77— OEENH 5% (155 %),
fhimd L OB DUERBICKB»S 28 (644) %K
ML T8 2 A, TR S 1 65 ~ 88 1 D J 7 400 44 (737
+ 525%, BM202%4, WH1984%) Lol &TO
ZNER L CHigEo Bk & OIEICB§ 23 % 1
PEZ% S NCEEICTB I W, IRSI~O[F & % 1572,
7B, RIS R P EE R RE 2 B 2 O &RE (F
5ok 23 - 36) RIRCEML.

2.2. HEEAR

2.2.1. ERBEFH

(1) mE2

MREFEOIEARNFERE LT, M, Fi, B LOBAR
rIA L7 AR, BB IS BT 5 —<
YANK E e AT IR AR, B A L 7o,
WEZERG 2> O RS, BOR &2 S 7o E & B
b L L7z, HFHARZISH2=1[Hw=0]I2F3I—
BEALL 720

(2) FzEE

SRIEFREIZHWTERIL, 01 e AL CTREER L 72,
Al s, BEOIRRECHE - B - T2 RAEICoT,
P HRZKSPAI 2 PR o 72 IRBE TR 20 & BHTHE A 0 #7318 B A
wifllo 7z,

REI, HREFZHVTC0] kg BALTHHIL 720 %
KEZEREL TO05 kg il IEAEOMEZ HW,
BEEREOME L Y body mass index (BMI) ZHMH L
720 B, BMI =& (kg) /HE (m) & L7

2.2.2. HHE EFIERER

U & ARIRI R T, 2 A EAREGET (MC-980A,
Tania, Tokyo, JAPAN) %, EfFERI v E—-5 >
A (bioelectrical impedance analysis: BIA) 12X - T
L 720 SIS OWPETIE, SINE ITHE THHLE
23, A W T TR o 72 R TIOR8 B % 4 30 7
BIORFE L CRHIN L 720 UM & OHEEME (kg) % Rl
DM R OBV 72,

AW M L 22 KM % 5T id, dual-energy X-ray



Sarcopenia or dynapenia and physical function 3

absorptiometry (DXA) 12X o THEL7-HHE (r =
098), RiEMI= (r = 092) KT B ENIZ UMD H
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(M4 4 =%, online)

2.2.3. BAh

(1) EBEEAH (GEH)

P OFHEi E LT, B2 RDE (TKK5401,
Takei Scientific Instruments, Tokyo, JAPAN) % H \»
T L7z MRENIALTIIIE 2 ARENREEL, 1T
BLAGPORRENTRF 2872, 01 kg B TA
H2REFTOFML, ERORKEOTFHMELZRMAMEE L
726

(2) A (BFIiLsLEH V) EMEEFOHERA)

TG ORI, SREMAERT (BM-101, Tanita,
Tokyo, JAPAN) #H\vy, #1325 E2%0) BfERE o HiTh
& ME Lize WEOFMEIL, L5 (2011) & [FAED
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Tokyo, JAPAN) @ ElzBw3 %, BEE2iFRWwE D
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RL7z0 b EA) FFEICOWTIE, HEAFTOLL
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BAEZ FRk L7zo RHHIEE, 202 & AXiFEE v &) Hor
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2.3. Sarcopenia & dynapenia DEZ#

2.3.1. Sarcopenia®E#

BIA 2> S #5372V & il (Wil & B o> 75 & A1)
%, BE®O2FTH L 2R 5% (appendicular
skeletal muscle mass index: AMI) (kg/m?) Z &L 720
Sarcopenia @ 7% #H#E12 1L, [H4EE (1840/#) DY
B AR B0 Il - 2 x (R ] (Baumgartner et
al, 1998; Janssen et al, 2004) OFZWriEz LI Lz HAR
NE#i#E O AMI 57 70 kg/m*, %1 58 kg/m* & \»
9 B % H\v» (Tanimoto et al, 2012), BMELLTF Oxf5
# % sarcopenia & EF L 770

2.3.2. DynapeniaDE%#
D OFHEEE Th A3 &, TR )1 OFHIH
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HT®» 2 F/wDENZTNFEREZBLHINZHERL,
IS EEFILME BSID z-score + F/w @ z-score)
% WU i 5 70 FE e 15 5 (appendicular skeletal muscle
strength z-score: ASZ) & L7z Z OMEH EHess &
39 L, & A& ARWIBEIZ BT A dynapenia & %E 5%
L 72 (Bouchard and Janssen, 2010 : Senechal et al,
2012) o

2.4, RETEEMNR

% 5%#E % sarcopenia & dynapenia D\ HLIZ b EE Y
9 % sarcopenic-dynapenia (SD) #, dynapenia ® &2
245 DB, sarcopenia D AT 5 SEE, W
I H % 24 L 7% v non-sarcopenia and non-dynapenia
(NSD) BED 4 TR 53T 720 R OIEARRFFE O BN,
Student @ ¢ ¥ % Fv 72, E72, BHo 4 FEHO %
AR E O LB —ERW 58562 vz,
Sarcopenia, dynapenia, RBIEIRE, MR OEEITH A
THEMUEIC L) IR L 72

WAHB AT 2 Fv, Bzh 2o AMI B LU ASZ
&, 4y (BMI, JWRBHHEIR, BUROAEZHE) L0
B8 7 5 —< v A7 AN (dEks, BMI, FERIER, W%
R OG A FEE) L oMEEERE L 72,

BUPNO A MO GHR/T + —~< VAT A b DI
. e, BMI, WEBAHETE, MoRoAEZIEREE L7

WA FITE Vo, AEEVPHER I NS,
Bonferroni % W TS ERBIRELX B o7z, §X
TORFHLE 121X, IBM SPSS Statistics version 22.0
(Armonk, NY, USA) % vy, FGatiof K fafs
5% At & L 720

3. R
3.1. WREOEKIFFH

HEARMNFE# OB L % Table 1 1278 L7z. fEfiG &
BMI DA DT XTOHH (&, FE FIEH=R M
e, 1871, F/w) \CHBERMEENRD SNz KBk
ZE D sarcopenia FE (X B DY 16.3%, AT 187% TH 1,
dynapenia #f 13 5 P23 33.7%, 2453 33.3% TH - 72,
B 2 5 5 F X B A 74% 2R TR
197% TH o720 L, Bt AT 5H EHER
23.3%, A 202% T Y, BB & D SiEE R L7
4% (SD, D, S, NSD) O#ERMIF%E Table 2 127K
L72e BLWITNE T RTOHBIZHEEENRD b,
SD BEZ B b w2 BMI Z, D B3
WIRIEIER 2 7R L 72,0

BB CIEBE R 2 A3 5513 SD #59%, D
H78%, ST 0% NSD#: 8% =L, Wz HET5S
H 121X SD B 294%, D # 294%, S #f 6.3%, NSD #f

Table 1. Participants characteristics
Men Women

(n=202) (n=198)
Variable unit Mean £ SD Mean £ SD P-value
Age (years) 74.0 + 5.4 733 + 5.0 0.21
Height (cm) 162.2 + 5.8 149.0 £ 5.5 <0.01
Weight (kg) 61.8 + 8.2 516 + 7.3 <0.01
BMI (kg/m?) 235 + 2.8 23.3 + 3.1 0.42
Body fat (%) 211 £ 56 31.7 £ 6.9 <0.01
ASM (kg) 21.0 + 3.0 144 + 1.8 <0.01
Grip strength (kg) 347 £ 6.0 228 + 3.7 <0.01
Fiw (kgf-kg") 1.43 % 0.11 1.31 £ 0.09  <0.01
"Medical history of knee pain  %(n) 7.4(15) 19.7(39) <0.01
" Medical history of low back pain %(n) 23.3(47) 20.2(40) 0.46
Sarcopenia %(n) 16.3(33) 18.7(37) 0.54
Dynapenia %(n) 33.7(68) 33.3(66) 0.94

Independenst sample t test, ’rchi-square test, SD: standard deviation
BMI: body mass index, ASM: appendicular skeletal muscle mass, F/w: peak reaction force per body weight
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220% #mR L7z —J7, WHIZBWORBERZ A9 %
# 13 SD & 31.3%, D #F 280%, S #F 14.3%, NSD #f
1563% Z/~ L, Bsz A5 %5#E1213 SD & 25.0%, D
26.0%, S7HE 14.3%, NSD #:180% %7~ L7z, BN
THYAEE, BRI RO A% h o 72,

nd physical function 5
3.2. MEIXHERLY (AMI), MIEHHEESS

(ASZ) LEMXBHNT +—Y L XATFAMED
TERERAfR

Bhznzho AMI BXONASZ &, Elie AN
T h =< AT AN OBEEMEE B L 72 mAHE ST O
#EALA Table 312/R L7,

Table 2. Characteristics of men and women by sarcopenia and dynapenia groups

Non-sarcopenia

Sarcopenic- b = and
dynapenia® Dynapenia Sarcopenia . d Post hoc test
Non-dynapenia_ ANOVA ' yjith Bonferroni

Variable unit Mean = SD Mean + SD Mean + SD Mean + SD P-value correction
Men (n = 202) (n=17) (n=51) (n=16) (n=118)
Age (years) 782 = 6.1 773 £ 54 721 £ 5.5 722 + 4.2 <0.01 c,d<a,b
BMI (kg/mz) 20.2 = 21 246 + 25 20.0 + 1.5 239 = 24 <0.01 a,c<b,d
Body fat (%) 19.3 + 4.6 241 + 59 17.3 £ 55 205 + 5.1 <0.01 a,c,d<b
ASM (kg) 16.6 + 1.6 209 + 24 17.7 £ 1.5 221 + 26 <0.01 a,c<b,d;b<d
Grip strength (kg) 27.8 £ 3.7 296 + 4.3 35.0 + 4.9 378 £ 46 <0.01 a,b<c,d
Fiw (kgfkg") 1.35 % 0.08 1.31 £ 0.08 1.50 + 0.06 1.48 £ 0.10 <001 ab<c,d
"Medical history of knee pain %(n) 5.9(1) 7.8(4) 0.0(0) 8.5(10) 0.67
FMedical history of low back pain %(n) 29.4(5) 29.4(15) 6.3(1) 22.0(26) 0.25
Women (n = 198) (n=16) (n =50) (n=21) (n=111)
Age (years) 76.3 + 4.9 76.2 + 5.1 743 + 54 715 + 3.9 <0.01 d<a,b
BMI (kg/mz) 20.3 = 2.1 244 + 31 202 + 2.0 238 + 27 <0.01 a,c<b;c<d
Body fat (%) 289 =73 343 = 6.6 266 + 7.1 318 + 6.4 <0.01 a,c<b,d
ASM (kg) 123 + 1.2 145 + 1.8 127 + 0.8 151 £ 15 <0.01 a,c<b,d
Grip strength (kg) 18.6 + 3.1 19.7 + 2.8 234 + 19 248 + 29 <0.01 a,b<c,d
Fiw (kgfkg") 1.24 % 0.05 1.23 + 0.07 1.35 & 0.07 1.35 £ 0.07 <0.01 a,b<cd
" Medical history of knee pain %(n) 31.3(5) 28.0(14) 14.3(3) 15.3(17) 0.15
" Medical history of low back pain %(n) 25.0(4) 26.0(13) 14.3(3) 18.0(20) 0.56

ANOVA: analysis of variance, ' chi-square test, SD: standard deviation

BMI: body mass index, ASM: appendicular skeletal muscle mass, F/w: peak reaction force per body weight

Table 3. Partial correlations between muscle mass or muscle strength and age or physical function

Men Women
(n=183) (n=179)
AMI ASZ AMI ASZ
Variable partial r partial r partial r partial r
TAge -.301" -. 492" -.197" -.505"
<*Physical performance test>
One-leg balance with eyes open . 078 .338" .033 .210°
Sit and reach 124 .210° . 015 151"
Standing time from long sitting position . 003 - 472" -. 049 -.335"
Functional reach . 080 . 403" -.063 240"
5-repetition sit-to-stand -.037 -. 467" - 119 -.340"
Timed up and go -.021 -. 494" -.042 -.392"
5-m habitual walk . 034 -.360" -.014 -. 299"

Partial correlation coefficient; partial r, * P < 0.05, ** P < 0.01

TAdjusted for body mass index (kg/m?), medical history of knee pain and low back pain

tAdjusted for age, body mass index (kg/mz), medical history of knee pain and low back pain

AMI: appendicular skeletal muscle mass index; sum of arms muscle mass and legs muscle mass per height squared (kg/mz)

ASZ: appendicular skeletal muscle strength z-score; sum of z-score (grip strength) and z-score (F/w), F/w: peak reaction force per body
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Table 4. Comparison in physical performance tests results among groups

. Non-sarcopenia
Sarcopenic-

dvnapenia® Dynapenia® Sarcopenia® and NOT_"d

o dynaperia’ _ ANCOVA it Bortoron
<Physical performance test> unit Mean % SD Mean £+ SD Mean + SD Mean + SD P-value correction
Men (n = 202) (n=17) (n=51) (n=16) (n=118)
One-leg balance with eyes open (sec) 17.4 £ 19.3 23.3 + 19.3 39.0 + 249 42.0 + 195 <0.01 a,b<d
Sit and reach (cm) 33.1 £ 123 29.1 £ 10.6 36.2 + 10.3 349 + 8.8 0.22
Standing time from long sitting position (sec) 31 +£18 33 +14 19 = 0.6 21 £ 05 <0.01 c,d<b;d<a
Functional reach (cm) 275 £ 7.1 265 + 5.7 322 £ 57 320 + 5.3 <0.01 b<c,d
5-repetition sit-to-stand (sec) 9.8 + 3.6 99 + 33 71 £1.2 73 £17 <0.01 d<a,b
Timed up and go (sec) 78 £28 74 £ 16 53 +0.7 58 + 1.1 <0.01 c,d<a,b
5-m habitual walk (sec) 42 £12 43 + 0.9 35 £ 05 3.6 = 0.7 <0.01 d<b
Women (n = 198) (n=16) (n =50) (n=21) (n=111)
One-leg balance with eyes open (sec) 225 % 19.9 17.6 + 16.8 355 + 217 35.7 + 215 0.06
Sit and reach (cm) 379 £ 7.2 371 £ 9.6 376 + 10.8 391 £ 75 0.61
Standing time from long sitting position (sec) 29 £ 1.1 39 £18 24 £10 26 £08 <0.01 d<b
Functional reach (cm) 296 + 4.6 250 £ 59 30.0 £ 3.7 30.0 £ 438 <0.01 b<d
5-repetition sit-to-stand (sec) 8.3 + 2.1 94 + 25 75 £ 12 72 £16 <0.01 c,d<b
Timed up and go (sec) 70 £ 16 83 £ 25 59 £ 09 6.0 £ 1.1 <0.01 c,d<b
5-m habitual walk (sec) 4.0 £ 0.7 44 1.1 35 £ 05 3.5 £ 05 <0.01 c,d<b

ANCOVA: analysis of covariance, SD: standard deviation
Adjusted for age, body mass index (kg/m?), medical history of knee pain and low back pain

e AMILIZBZOWFR LGB EZRL, FEie
ASZ12iE, B3 nd pREOHBEzED b7,
Tabb, EHIEVIIEHELHIIEr 72, L
L, AMILIZBZWINE T RTOHENT 5 —< A
TAMEOMICEELRBERIR SN o7, —7,

TS, WIETIE D RV ke 2 /R L 720

4.1. HREOEKRFFR

Finid, B SD#EE DA, NSDE LD

ASZ IZBE LT NE T RTOGENT + —< VAT A
N DMICHEE L~ TPREOHBE LR L 72

3.3. 4% (SD, D, S, NSD) MEics 351
NTF+—T AT A NDEE

BT 5+ =<V AT A DOBEILBEOKEY, B
B Table 4 1278 L7zo BIEIZB VT, EEEAAKHTELYE
DI RTCOHHE THEEV RSNz L HLEBRIE DK
B OMUTSDEL DEIL, NSDHESEHI)AEL
REREZR 720 THECBWT, BRI B &
FISE FHUNAO TR TCOHBIZB W THEENRLS
N7z ZEIEMEDORE, DIEIE, NSDH# & SHO
WEND, HAEVIII ST L) bAEEICARREEZR Lz,

4. BE

ARAFFEIL, MM EERE 2SR E L, AMI &
ASZ, 75 WNZZE NS 2 B IZEHl L 72 sarcopenia B &
0" dynapenia &, FAMERE & OB IZOWTHET L 72,
ZOREE, FHRMERE & OB AMI X ) ASZ D JF
MWW EDMER I N, T2, BYETIESDHREE D

bEEICEMERLZ. LA LARDS, SHEEL NSD ##
OMICIIFEEIR NG o7 ThbE, HiEOR
DX BHIOKRT DT, MO HEEZ TR\
EDRBEI NI, HEINGERE 2R E Lz 2 M08
BRAAT I, e o (1 —066%, ik —0.93%)
LR OBT (B —385%, etk —10.04%) DI,
HEIZRKREWVETERZRL TS (Auyeung et al, 2014) o
F/, TAVHIANERRE L7z 3EMOBHHREICL S
&, BAOBRTRIZAATED —34%/ 4F, BT
A —41%/ F, BHANLHED —26%/ 4, BANLED
—30%/ FETH -2 LI LT, HEOMIRIIHE LK
WEFNDOANEEE H) —1%/ £ TH 5 2 LhiE ShTw
% (Goodpaster et al, 2006), AWFZEIZEEHIFHAETH 5
7o DN DOFRAEZAL 2R L T v, TRk
HEIII T AR TH o7,

BMI & X UMK X, B3 d SD #E L SHEDS,
D # & NSD # & 0 fif 2 /RS AR SNz 74D
%, sarcopenia |& dynapenia & ) &, TV AMHRAIZ
HY, EKIRFHRIIENZ EATRE SNz, BRNS#E
R E LTS A L, BMI & RIR G & non-
sarcopenia |2 [t X T sarcopenia 234 & IV & & 3
HENTWw 5B (Sanada and Miyachi, 2012; Yamada et
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al, 2013)o L72%%oC, AWFse# R LTEOHE %
RTINS B RRTH > 720

4.2. MEHERLR (AMI), MRHHEESS
(ASZ) EEWXBEHNT+—V L ATFARED
REEM

AWFZE1L, sarcopenia & dynapenia & FFI 3 % 72 9,
Ui Es R CHIE L2 AML BXOHBEHLE L
TR ERFFALE EAY) B ERE O M SO Kl (A
) AR L7 ASZ Ofix - Fihko iz, Bigw
TNIZBWTHETOHEENNT 4 =< AT AN
ASZ KB~ AR EOMBBLRZ R L7245, AMI
EDOMIIZAREGMHBEBERPR O N L o7 2O L
M5, BAEAE ORI PR E L Y DU T o)
AR &SRR S T

HE O WIRTEAE L S 2 R & L72fsE T,
EHOEEHREL, IR R BRI TEE L AR
LARBEDSRRD b o7z (H2ES | 2008) F 72, 4 —
ANTYTIZB 5 630 ERE (864 £ 555)
AXTGE L7 Tl RE TR L - & g iheia i,
timed up and go & 6 m HITT A b & ORIIZA B R
RSN o /zh, RBETTHEH/IIE timed up and
go (r=-031), 6 m#&KEITTFAL (r=034) LEHER
HEAREFR 2R L7z (Woods et al, 2011)s ARWFZFEIZB W
Th, WK I %7 1513 timed up and go (B »
=-049, M 7 =-039), 5 m BHEAITEERH (Hk:
r=-036, LM r=-030) &DOMIHZE%MHMAMR
2R LTBY, FIThidee FFL 7z,

4.3. Sarcopenia ¥ & U dynapenia & & 14 /Y
T74+—< AT XN EDOBEM

Sarcopenia & dynapenia DIRFE D 5 4348 L 72 4 HEH
2B D BEBREED LI, FkF, BMI, IERIEE,
JOEJR & ARAE L 72 LB AT & FElt L 720 2 ORER, B
2B B EEARE (i) &Iz BT 5 RIRAE
LR ONT Y AT DO TRTCOEE T EE
33D 5 L7z, Sarcopenia B & U8 dynapenia (&, ZFik
P& DMICHEEGBERIT RS NG h o7z AR AH
Jl & FeR R & OB 2 MREE L 7 BATRIRIC L B L, £
NOOEMEIEFHNZ 3 SN T3 (Silva et al,
2013)0 F7z, 5 EoMEEIE 2R L L 72FEKk
P 5 A b (picking up object from floor) O #& 4% 1,
sarcopenia D A MEIZ L 2 A BRI AL N 2o 72

(Rolland et al, 2009), 8% 5Ffid % /87 + —~< >~
AT A M ERFETT BEIIKE L IFEAIRD SNk n
LWL THY, HERHAEMIC TR
TSN EDHER SN S,

FEHTREERE LT, RERFH GBX L2%) 6k
J3), 5 T H A3 KR (FEGH 7)), timed up
and go (BEIRET)), 5 mBHE AT CGR1TEE))) 7
ED, VbW BREBEEIEOZEITRES L ORMIZ, v
BLEEDSHERR SNz, 2B, TNOHOHA IR LW
KBWTL DIETARRELZRL, BUETIE—HMDIH
HIZBWCSDHETOARRMEEZ R L, T4b5, Hi
HiOMGR L FERIS, Hmomd L0 BT O,
SEBERROMIRT L i BE§ 5 2 & 2D THERR L 720
Sarcopenia *%° dynapenia & s FE B EIE & o B EMEIZ
DWT, HAE - EEE 2039 4 (701 £ T75%) AR
EL7#ETIE, Bwdid non-dynapenia (2T
dynapenia D & TlZ 6 m BT EENAZIZEDL - /2
(Bouchard and Janssen, 2010), F 7z, 70 ~ 79 & D &
Er e LcHETE B Ddnon
sarcopenia @ #& & 1) sarcopenia @ & 12 B\ T, short
physical performance battery (2 & 0 &Ffli L 7= & K /¢
T A= VAVPERIIARREE R L7 (Delmonico et
al, 2007)o =M X 912, sarcopenia & dynapenia D\
Pk, BT+ —~ v AL OB RE L 22
R &N B, AWFZ2TlE, sarcopenia & dynapenia %
FEEZ PR b DIREEDS, ZNENHTHRA L T aIK
REX 0 b GABEREDME T4 5 & DIRELE 7 C, sarcopenia
& dynapenia O % ZEIC AN BEEOREE 2 B 2
molze LLAHMS, BUTIESD#EL DD,
TIEDBEPHERT + =<V AT A MI TR AR
R L72e THUTIE D BHOEIEiE O FIMHEIE SD # &
D HRI5%E <, Joak L2 A5 1 BB % (dynapenic-
obesity) 28 & TN T W/ BEMEAYSH 4o Dynapenic-
obesity M IKAEIL, dynapenia 7 obesity % V¢ AL HiAH
THLTWRIRELD S, FHEEEROEKT (Bouchard
and Janssen, 2010) =X° H#AiGEI{E, TEAGH & LGS
fEOIT (Yang et al, 2014) \[ZK&E 8% Rz &
PRESNTVD, INHDOXAH=ALE LTI, il
ORI OERD, HHieHE L TS ELERNTHS
EAVREEN T4 (Manini and Clark, 2012)

4.4, AMRDRR

B2, b TN TN T AOMEDRD L WNEE
O IS ATKIRIEE T ICRZE SN, HROETOE
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EERETLT—F LIEFVE, 72, BSOEE
THERIZBMLIBEOAR TR E L2760, EERE
WHBWEWERTH -7 EZ N5, B, SDH#E
DORZEBITD I LD RIFICA %, HatFR M
WM& - 722 ED3E 2 bLh, 512, dynapenia
DFEHE 2 PR3 I 3 <, ARFE TIE=010012 &
DEFMIZER L2, COREFRLIL, KIFROH
ROEL DR DH 5. BT, AWFIEITHMERTITZET
172 W72 8, sarcopenic-dynapenia d L < i dynapenia
&S EREREDIRT L ORRBREH S I TE v, 2
NODOREEBRERT I LITFRORETH 5412,
ABEFENZ BV TR O FHINS F v 72 2 B B AR AR
57 (MC-980A, Tania, Tokyo, JAPAN) 3L #l o
WHECTHY, TortrIvaedfe LCREEEB LD
HLEEABGEE L 72 S0 R S Tn v, 2O HIZDOW
T, SROMGEDVR 72N %,

5. #&3

E b

AWFFETIE, MR SRS 2 R e L, DU =25
5 2FAM L 72 sarcopenia B X ONWU 5 77 > & BFAM L 72
dynapenia &, HRBERE & OB 2 WREE L 720 F OKG
B BEEICB S B EE X, sarcopenia & 1
dynapenia & 58 < BN T2 2 EPRER I Nz, 72721,
sarcopenia & dynapenia & 8> LI2 L D, BERE
RRORZRETIERON Lo/, SR, FEEE DK
RPEG I E BRI S T+ —< v AL OREREFRE S
P BTG &, A 2 Rl A REZ % %
VBB B EEZ BND,

A EE

ARIF7EIE, KBS RTMRE R L OHEICSms
fER, =¥ &, JUERFREMSEE O EEA O
BEOWIICL > TEITTE T, 22U, L5 DR
DEZET,
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