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survival curves for elderly 10
subjects with various levels :
of MAC (em). MAC (cm)
levels were classified as low
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high (25.2<). Survival curves
were plotted using the
Kaplan—-Meier method,
adjusting for age, gender,
ADL status, and Charlson
comorbidity index
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findings, a number of studies have demonstrated that AMA or AMC, another indicator of muscle
mass, is a predictor of mortality in older people (Miller et al. 2002; Muhlethaler et al. 1995). As
described above, controversial results have been reported in terms of the relationships between TSF
and mortality in older people. Our prospective observation demonstrated that lower TSF was an
independent predictor of 2-year mortality among community-dwelling dependent older people, even
after adjusting for possible confounding factors. The inconsistency between our study and previous
studies targeting the general population in terms of the relationship between TSF and mortality may
be due to the difference in study population, that is, a healthy younger population versus frail older
people with some disabilities. A higher TSF seems to reflect obesity and hyperalimentation in the
general population, but in our frail elderly participants, a lower TSF seems to reflect undernutrition.
However, it may be possible that cultural differences between Japan and other Western countries
may affect this inconsistency. Recently, a study demonstrated that fat mass index, measured with a
gold standard technique (X-ray absorptiometry) and bioelectrical impedance analysis, is a predictive
marker of morbidity and mortality in hospitalized elderly patients (Bouillanne et al. 2009), suggest-
ing that, at least among vulnerable older people, fat mass including TSF has protective role on
adverse outcomes of the elderly.

We also observed that MAC was a better predictor of 2-year mortality among commuaity dwell-
ing dependent older people compared with AMA or TSF. This result is not surprising. Because MAC
takes into account the humeral diameter as well as the skeletal muscles and fat covering the limb,
therefore reflecting both TSF and AMA.

40.3.8 Kaplan-Meier Survival Curves

Figures 40.1 and 40.2 show the multivariate-adjusted Kaplan-Meier survival curves exploring the
association between MAC, TSF, or AMA categories and time to death (3-month interval). The low-
est category of MAC (<24.5 cm), TSF (<10 mm), and AMA (<23.5 cm?) showed an increased risk
of death during the 2-year follow-up compared with the middle and highest categories (Figs. 40.1
and 40.2a, b).
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Fig. 40.2 Kaplan-Meier survival curves for elderly subjects with various levels of TSF (A) and AMA (cm?) (b).
(a) TSF (mm) levels were classified as low (<10), mild (10-16), and high (17<). (b) AMA (cm®) levels were classified
as low (<23.5), mild (23.5-33.3), and high (33.4<). Survival curves were plotted using the Kaplan-Meier method,
adjusting for age, gender, ADL status, and Charlson comorbidity index (Reprinted from Enoki et al. (2007). With
permission from Elsevier)

40.3.9 Combined Evaluation of AMA and TSF

We further characterized study participants using a nine-level measurement that combined AMA
levels and TSF levels. Within each level of TSF, risk of mortality rose as levels of AMA decreased.
Within each level of AMA, risk of mortality rose as TSF decreased. A striking increase in the risk of
2-year mortality, adjusted for age and gender, was observed in the low TSF with low AMA group
(HR: 3.83, 95% CI: 1.97-7.47), versus the high TSF with high AMA (Fig. 40.3). These findings
indicate that a combined evaluation of AMA and TSF strengthens the prediction of relative short-
term mortality among community-dwelling dependent older people (Fig. 40.3).

40.3.10 Limitations

The current study had several limitations. NLS-FE is a large-scale observational study but does not
include the complete spectrum of elderly patients in the Nagoya area, an urban area. In the analysis,
baseline data of the anthropometric measurements were included, but changes in the measurements
during the follow-up period were not considered. Although recent study suggested that muscle
strength is more powerful predictor of mortality than muscle mass (Newman et al. 2006), data of
muscle strength were not available in our study. Another limitation is that we enlisted each station to
perform evaluation because of a shortage of hands and the large number of settings. This may have
biased assessors’ evaluations and limited the validity of the results. The results of the present study
cannot transfer to the non-frail independent older population, as there should be many differences
between the participants of NLS-FE and the standard non-frail older, including ADL levels and
comorbidity. In addition, these findings may not be generalizable to other populations given that they
may have been influenced by cultural differences, health practices, and a variety of social and eco-
nomic factors.
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Harzard Ratio of Mortarity
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mild AMA

high AMA

Fig.40.3 Relative risks for all-cause mortality. Estimations were obtained from Cox regression models adjusting for
age and gender. Eight independent variables, created for each level of AMA (low: <23.5 cm?, mild: 23.5~33.3 cm?,
high: 33.4 cm*<) and TSF (low: <10 mm, mild 10-16 mm, high: 17 mm <) combined, were used as indicator variables
and compared with the reference group (defined as those with high AMA and high TSF). Number on each bar indi-
cates hazard ratio. *: p < 0.05, **: p <0.01, §: reference group (Reprinted from Encki et al. (2007). With permission
from Elsevier)

40.4 Conclusion

Anthropometric measurements of the mid-upper arm are performed often in research, but rarely on
a clinical basis, even although they are a quick, inexpensive, and non-invasive way of measuring
nutritional status. In the present study, we demonstrated a striking picture of increased mortality risk
associated with lower AMA levels, lower TSE, and lower MAC. Anthropometric measurements of
the mid-arm may be a more practical and suitable index not only for nutritional assessment but also
for capturing the vulnerable subset of older people living in the community.

40.4.1 Applications to Other Areas of Health and Disease

In the text, we focused on older people in terms of the mid-upper arm anthropometric measurements
as nutritional markers and indicators of mortality risk. However, numbers of researches are using
upper arm measurements as nutritional as well as growth markers for the children. The World Health
Organization (WHQ) introduced the Child Growth Standards, which included MAC and TSF, for
assessing the growth and development of children, (WHO Multicentre Growth Reference Study
Group 2006). In addition, upper arm measurements were also established as an indicator of mortality
risk for children (Lapidus et al. 2009).
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Summary Points

 Higher average triceps skinfold (TSF) levels were observed in community-dwelling dependent elderly,
compared with age-matched (5-year intervals) individuals of the standard Japanese population.

» Lower average arm muscle area (AMA) levels were observed in community-dwelling dependent
elderly, compared with age-matched (5-year intervals) individuals of the standard Japanese

population.
¢ AMA levels of community-dwelling dependent elderly were correlated with their physical

function.
» TSF levels of community-dwelling dependent elderly were not correlated with their physical

function.
* Lower AMA levels of community-dwelling dependent elderly were associated with 2-year

mortality.
» Lower TSF levels of community-dwelling dependent elderly were associated with 2-year

mortality.
* Lower mid-arm circumference (MAC) levels of community-dwelling dependent elderly were

associated with 2-year mortality.
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BEZN LEBBRERORS, £33 08REELERIhS, Ly
UATLRERER, PLEREEOBEDHERAOKER, BysEoRatzy
REDAHERERD LRAVHS LR, BEHRBIRIT L CERER
iS5, a5, BABEE> TR, Ik 3THRE, BROM
B, KEOV RS, BEHEHADOYV A2 R EIFIELBEHICLY, EH
FEROTAY y P PELBRINTE:, Z0LIRIL2HHBELTHR
PRPEESRONT, BETRL(RATELHLEIRERELZFESN
BHALL, BIMBET, BRI EEYERLEEL OB L
DD, UNEYTF—YarEEBLEIEICLD, FEREOHEL LY
R MR ESRRICEI Y, BRIGICEED S BAITE -y — 213
fABISBERL T3, LkdioT, HREEIE LBmigke LCEE
B> TR Y MENTH Y, BEWICEELIERT 203KV
BrdHs. $LT, RUGEHLEBELVLIELEATTYRIH
HHEEBEDERAPROGRICREERIRT ZDIEAFKER<H 3.

LL, —ATEEERL 2 TTOr —22EF IV b Tl i,
BHEZERLCY, 4D 7L CHEEABEHCE LS — 2D,
INEYTF—vave2ERL CHBRROERIES Y, BEDMkKEER
ERER(INZT—Ab b5, BEEHRORUDOBNIZBETH
ELTYH, Z2oREVE BT, BROICEMIZORIIB Y —NIicko>T
LEIGELH S, AIHBOBEARATEEFANE L wobEET
b5,

Fle, LEFICBATHLREBRERIEENT, T THIvds, FE
ZODOZHBTOROBMPZ Ty LFLEEINBr—2bdb3, TOER
REBERND S A TORKH L OUBHB XN B BRI, ZOREDERI
W) X BHTEREEID, BRGNS ZOFLEINZ 3 L5 EED
BB TwE, ERICZOLI RFEEOFLICHIGL TL N3 HERP
EFREEIIZ LD THRWEELI 22 BL . KRHMOEREBE T
%, TBRBEETROT) LWIRESFLET 2XBREE2ERTESHI
BiRAEEE2 T3 LEELOR, LaL, NEHTR, ¥HEEOMET,
HETHENTEZRRIZZZES 2V, B LAETH 28, BRR
BEERZEATE SN VLRED, BEGHIRWEDIIRt2 ST EE
RERZINZBEDD 5.

TEMEOKRKADERE XU 71 BT 5 HAZERRLD %
BH) 2012°Cid T & »DEHED, BERAOBERLIEL > ) EFER A
XD THWEEMESD 2 & Fici, WEDELEZDBED S DBOED
BRI LTEBT20ENH 2y DY, o, THREr 70ER
BETO L ATETEHA FI4 v ATHASY - FEBEOBEAZ L
LTy eBTYH, TREREOE(IC X D IEGSIRESRA T, b
Uik QOLDME TR e 2 EDBET, AAICLoTHER kL
Toligd, WERBZHEIDEDL L RolBE, ALWKRS - FERH
BEOHIERVLBEZRE L, ZNBHEORY HEMRT2 X A
ADANEIESTEDI®EERS (FLTH3) LREATNIEAR, ik
BROLHBREBIRT 21 ELT0w3Y,

HHFEH L AAZEREA L ORAFE TR, TTIE DERE
EBROEFES TAIRBEOPLEPELEZZBBRL TWVEELTWEY,
TRSRLE LRV THEFL TIVOLE I b sknas, BEDIRE
R4 L EboTwl L, ~EATRERFBLLOBITZRICHEES
N E S RVOREROICERICEL 5, bRk, BE
ENTIRBEREDHWUPEAOHN LR > T 358 b DR i3k,
202 DFRBEOBOHENMTI2DORYURTH 5. JOBORIEC Bk
AAL T B LRBLTREZEERSRBEVFEL VLD LIZE bRV,
LdL, BADOBECIINEBoI LD, SRIIRLNvL I8N
kb, BICHIEETSN, FEDKICE 2 DB OBELTH S,

HASEIEHSCBEROERERED? S 15 TERILEGILEY E X 55
B, i3 TREAANERL ECEERZECEEEREZ LTV 554
WD, ANILHRBPREBMER CORBOALLT, hIkEEATEH,
TOERZELRHEEINSE LOFETH S (20124 12 ARAE).

Wik

FEBRBOEHE DK, ZORRMIc W THERREE 22752
EBEEL W EERRR, WABWARERNS ZDIIRNT, BEEBRA
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FHTCVRAL L, BHEAHZRAMEND S 045 RBEE, X510y
BV T =3 a Vi X o ThERHERIC N E R B0 A S OB OERNSC &
B0l L EREMEOREKR LRI TWE, 17, 20BZINT2
FKEROBGZFERT, ATHREBEEZTo>Tb 1 HTLEEER LT
BLWEHEODRER W2 Y, 20—AT, BEAENED L S LER
BRI T B, EDL)BEKMEPED Lok 0558 S AL
THDH., FRZEBEORAETOL R TR EVEY, BEAADEE
BREDHFL LB ELHORTCTELTOEELELH 3.

RSB & ) ICRANOFEIEBRTRORE 7D R IcE VT, B
LEBATRELOTHY, TEBRFHERENNS ZBAT, RikdEnE
ZHMLTEDBEYD 5. REMERCET 2 EBRE 02 ([
WEOIFR,) TEFIREEEL TIRT2Bh3, EBED I VW EES £,
TRIFDOHITT) LV IKEDS  HPN 2 EBOULHNE RS H 355, <
ENFALEDRK TV THEREITLLES OV, ASOEESEH
LTHoWAnbDThs, BE, HHRRESBARTERL TV LI
BABOY, BREEORBPHORERZHET 046, DRIHUEY
T4V BEKHOES - 5 7IEDVTODER) 2BFRT 2V FLOK
BOBETH S, W SERF— b ERENFDELEY, BREINED
DTH>TH, REAADBRIZR 7DD ThokhE I hid, Kk
BREXTHMENZLDOTH S, L CEMOHRICHERFADE LI,
FHICELTRE) ETHRYL., ZOBINZREOBRBRELBIOL
WHDIT, FLWAEESLTHBERT 39 2 COEIERIIEECH
LR,

\ Yoyt )=l
EEENSREOREDRBIONEBRR - FECBIEEREDHDHD
EEWE (OAREGE T oo FEEAREEEERS RIS REE)?
CkBE. AMERETEESRORRAE CROS N> LOMMEES
(43.79%), TRICEEBRELRGY (25.7 %), SBHME (8.7 %), HHEHER (5.5%),
e (4.6%) TH-oE. —F. BEEROENERENRE (41.1%), RIC
s (36.1%), IS (232%) &<, CORENSHTHBES
LOEWICES RSN ERICHINRENEHMSEND L DOND

% ® BEOFHMEER

SEEREHEORELES JUNTEMER - ABICHIIEEZOHDHD
HEEWR (BARREHR 62 FEEARREEEEEEHMNGHREE)
C&BE, BESRESIOSNCBEORENOHEE RMHRR) T, X
HRENUETEN (65.8%), REFMHIMNOBHTSD (432%), HRICSE
KT (39.4%) FEDRIT 4 IFERBEULD. Ueh'>T, fAhgh
THEEFETDEWVWDIDIEEIYTHD.

BEXH

1) TR OREROERR LUy 7y BT 5 BAZEES2EO GEYW, 2012 (H
AEEESES) © hitp//www.jpn-geriat-soc.or.jp/tachiba/jgs-tachiba2012.pdf

2) BEHSHEREORBINERCAMEDR « EBCRBTIERS0L H HFORETRE &
&8 (EEEA 2RAREHRS) ¢ htip//www.ajha.or.jp/voice/pdf/other/110416_1.
pdf

3) Bt 7 ORMBRE 70 AT BN A BS54 ATHAY - REmMigoBAZS
De LT GEEEA £HERES) | http//www.jpn-geriat-soc.or.jp/guideline/jgs_
ahn_gl_2012.pdf

4) B2 AT, B2 #sER @RFRFY L) htp//
www.asahi.com/science/update/0624/TKY201206230637 himl
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EESI2 18/ 5 85D HAABIES684, &iE1,326 %MK (T
D3b, A0BUTOEELIIBE2664, ZHE2634) [ DXAKZHEM
L., HEABWREOY L IRZTFOSMIA Y b 7ELZRE L. EHS
ik 2k, A0BRLL T OBERE I BV B SMLIZ B #:H58.67 +0.90 kg/m?, &
H136.78+£0.66 kg/m? ¢, ZDfEEAVTILAR=ZFTOHEADA v b
A 7 {2 B 6.87 kg/m?, ZE5.46 kg/m? L& L1, X 51085 134
6, Mgk, BH, Bk Ok s SMIBERIELIRRL Tw3 2.

The European Society for Clinical Nutrition and Metabolism
(ESPEN) 227 & #17= the Special Interest Group lZ & 3 ¥ )L a =7
consensus definition Cl, BFPIE (RAFH O 2SD ki) % & CICAHTE
BEOET (4.57 m$BF5C0.8 m/ Bk 2HELOBELLTHREY. &
7z, The European Working Group on Sarcopenia in Older People
(EWGSOP) i3, HABOET2HAREB L LT, ZhbSHcHil Eiid s
EESEOETO YL EE oY TiEFIIT L a7 LBHiT 29, &
LTw3 (1), 5N aRZT7TER2D L) ICIBRMICRT -7
BT 50 ERIBELCOLS. FRREBETRY LIS TRERE, X
e a=7icHEL, FEREERMBoAMCE YL a=TEL, T
Jehiz EB), RE (BETS, BUHEE, SEEEERLY),, THRE
Y29 a_=FELTWVE, ZOLEMT HEE) KX3bOIRERE
(cachexia) 2L Tk, BHEIC X 2HRFMHO L a =7 O—HT
HzrrLTws, Lirl, BRI 3BMEICHEI I Vva=TRERTFIC
Yo TBISRIINS DI NTED, 202X EYVax
S7 L LTEBNEINTLART AR THELTW S LBbNns. L
TehioT, BBICEFMLEZREEDTET LIEERTISEHHS.

& P IR P OFRIZZSRFH M > TO S ATEEEDE L
2 MBEWSEBNERIMERICH D - & IIREHRLEL
& BREPBICEAELTVS

RU®I .

YVIWARZT ERIMBICHESHADET, FhEBLIES HTRBOR
DEET. YN aRZPREREFICE T SED, oI TR
<, MBS () EEBELTEY, £aTROAL ST, SR
#H, ENBRBOKELERE LTEBIATHLS, X6z, £vRYY
BHMELKTOMBBAEE L L CEERBRBORD 1L, BREORE - K
FRECOBEL TR, BREORBRREICEELEERS 2

FIVAN=TOESE

P a7 DEHKIT Baumgartner 512 k 2 1998 F£ I3 I Wi ik
PERENG Z L%, WOV IR= TR TEL I — XERIT
Wk (DXAX) THEShNEEEGREEE (m) 0 28 CBLE
EHEAFIEE (SMI : skeletal muscle index : PUBSERBS AR / 55 2)
ZIBIC L YV ax= 7 OEHISEEL 40 SRRSO SMI o 2 i8R
(28D) W% FwT TB#ET7.27 kg/m?, LHETI25.45 kg/m? ki, #»
PaRZFEERLEY, UL, ToEERAShICEEORLS

ARz 7, ARy I DF—FThHh, ARARYTIZD 21013
HHH B,

%14 EWGSOP I &3YLan F2HEWGSOPIL&BHILIRZTD
PO ZATIT AF—I58

%guimﬁEIKMKQEZik
HIEE 3 20 b OB
Xk 4 X b {ERL. ik 4 & b FERR.
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[ FWAN=T ORREH

T3 N aR=7OXEELERE H, IS5KEBEBIBEL TN
Tlom L.

1) BARROSH &2 REE-REORME

EESHMBEOSEHE BB ZOEHERICKEL TS, T4bL,
FABHOSEIEML, AR HH X i dERR LA L, i
SRMBTUHE L ARBIH I IUSHRIIEET 2. SIRERoRRNE 7 I
JBTHD, HRETLHRTOBEHARMBIMETL TIN5
72 BOFERTH 3 EARBNENFHITH 5 HBIENERI AT
%, EBEIC R EDEREOBEDSRE»IRMEETH 328, RIEHRE
ThTVLRETCRATST, 1.09/kg/ H U EHRETHS EORELHS.

F I3V AR OEREH

TNF- a : tumor necrosis factor- o
IL~6 : interleukin-6

DHEA : dehydroepiandrosterone
IGF-1 : insulin-like growth factor-1

B4 amprsemc > £ und | BREORE RLHO—F

ZOWHBERIZHACIHBEETE0 g/ H, ZHET50g/ BEINTVS, &
BRI NICERETE TV RLERENS L L OMEINTH S, $ik,
A4 v 2 Y UREEERT (nsulin-like growth factor-1 : IGF-1) (3Pl
KHEETHREBHIEEL, BABAARIK»»bEY VIV E2HET 5.
IGF-1 D EWICIXEE R VE U WEE L, IGF-1 I3 E ISR CAR I NS
B, BEHTHOARIND I LBASNDG. ZDIGF-1 DA EEISINE
EEBIETLTWR I LBREINT VLS,

2) BFEHEDET

Bz L X 2 HRER I AR CERRLEEE Ty SR
FREIRDE, VIHESHILOEERZOY I F L EFHES RIS
MEL, MR RAIIBERMEENEL 25, MR e L O IEBRIZET ¥ 328
bLLYRY VAEBZERWICERBLZE LT, BEREVD DM
ML &b IERBERIETTSLEbR TS,

3) HRELEDEBT

AR (BiEAF oMM ISHRME OB ER L EREOM e
LT3 BEZOMETSH 5. HfEMRIISERIIIEEELORETH 523,
BRBEC, BHEOHABEICEL UM LEE, StLleos, §
RN R OS2 (EOIK). MR
LA T 22 EBREINT VLS,

4) RIVEVBSTIRASBIEDZEL

BN E L b, THEICBLTHEIRETFA LA FarsEd L,
ZORNEVEARLEERHE, BHHOET LIBT3 Z L& h
Tw3, FAFATuyRHHEMBOREZHEP L, F, HRESEET
BEANDTFADRAT Uy HNARBRTIREBHRSEMT 2 2 LBREIR
Tw3, LaL, HEBSHEETORVLERE~ORICEL Ci—EDE
B, FheFe For 7y Fuxs5 oy (dehydroepiandroste-
dione : DHEA) (ZFREICIES & & b izigd L, DHEA o#iFidimh o5 2
FPATFRURIGE-12MMEE 2 2 EBHONT W2, FRBIEH~D
BT OWTIXIEE TR,

®w3® #aa~=7 188




n"we

BRERNVEVIZER T TR BRHOMRICLEETHY, ZTOEE
o3 5 EMGE RN AT ESE D IGF-1 IR L T 5, IGF-1 3R
MRz - B0, BRHTOBRSREREL Y LTHA
BEREPd. LarL, BERVE VTR X 2 BRGERO T, ¥
AR L TRERO—BEVWELRR W,

5) RIEDEHE

RIEDFERIBIMED 272 57, BHEECHEL S ETHFERIN,
ERGOEFLFEL, TN 2ERHE (cachexia) LR, BERE T
OICEMCIBEN 2 RERBNHFET 5 LMo ns. EE, EiEo
BIRD» S BIEFERMEDY A + b A v TH 5 interleukin-6 (IL-6) IL-1,
tumor necrosis factor (TNF) - a2 EDBEEIEML T 5 2 L 2
INTWDE, ZoEMEI+oRHI T 3bilcldzvess, B
BEOWEIPHERNVEOETMBEL Tw3 EHEINTVLE, IhbH0
RIEFFENMEY A b A A v IR B T RLER 2 FET 3,

6) EFExvD

ES I vyDOREI X DEENES T3 Z EBEINTHS, It

EDWIHEATBMFEY I DLV, BRGRIEET S LM
NCW3, 28, ZOEY I DIk EBEHRE, HI~DNAZIRIZ—
HLTwiw, L, BIEDRASY - 7HFYTYATESY I v DOMFHERE
METLTWw3 (525 nmol/L) EHTIIE Y I v DS X b TR
HOYEPERCED SN TS,

EESS &

i35 (fraulty) el r hﬂﬁ"k{#')ﬁbﬂ)%ﬁ&ﬁ? (%ﬁ‘éﬁ@ﬁ?) EH
e L, BAO@HEMEE (adversehealthoutcomes) (Txtd BHEESMH
(vulnerability) A4 LTV BIREN, TEbOBRREEICHEY PIULIRE
DOERHEEEYT. BERED LI HEEEEARREE, BE, hEEE,
ABE, R PHRLEEVEINS. ZORBIRBE—-DFERREICIZ DR
BH—ROBBETICL 230k D b, SHMBOBBETICBET 2 2

N Em t Mk b T w2 s S 4 delbA b o AMabh sL T s A e

BB, COBFICIINEA, MHoBES, £ oiEEORERRY
T2 RTTH 5. TN L AEF OB 1990 FEUBEREICERRES
SEHCEND, SR I0BEOEKR EOBEBREIEL Tkav ey AR
BohTwss 7,

BROMA, BEEO T“disability (BAEEREREE)” 23, H3EOER
FE (NIMEREEDPEHRZY) WBRET 2, LWIBRRETVTIERT,
ERETRELCESFHENOET (RAFX2ZADET) H
“disability” (€25 HABEND, BBV FIFTERRL TS, 36K
BHR oA, BREFOMBEEEIIESSE, RALBRENCRZSEY
i TEb 2EBRELTBY, BEEZORKE (hEH) 23T
2H5DTH5.

BEOZHERITEFLFEHANICI VLYY R 2B LN D DLV,
Erfkiae & EH L 7 Fried 5 OFHl (F]R4) Bk HEHAZNSY,

FIVARZT LEFEORR

ﬁmd%@ﬁ%@%ﬁ@ﬁﬁﬁ@&#?zgﬁ(%W%ﬁ %ﬁ)m%e
MicHva=7icBT3EETHS (K1, T4). ERZOEFOERRL
WEINTVEHDIE, BEAERILIRZTOERE VDR THEHD
LTS, ZLZLEF/EIV L IRSTEEGALMBEREERICL
T BIEBROMBIET, AXARYCADETIREZHDELTELZONS,

YL a7 LEFRACEE TRV, EEO I CEMEMBS G,

] railty O ik

REhEE HERD
I B CFHA
TR HEEE B
SEBEN HITHEN (HEE)
&7 BhH

SEHE®D I b 3EERYTIXE 3 & frailty,
1 ~ 218 B prefrailty.
SCHR 8 & b fERR.




PN IARZTOREEZIT-EHENE L ZBEFOERICUTILE 2 NS
FBTHBIELPBBTE, YLARFIIEBOEE (element) TH 3
EBEZB

PN aRZPIGEEFREINTELMETH 22, £XEF 202,
Z QER - SERE, MEINTETHEHLITTIEERY, LiL, 204
BoOWRRSHOEERTEE L2 MI 2RI > TREETHY, 550

BRICHIRL v, FeRBEOBERZSGRBEFHNALSTIELIX
2 ABE G ERSEOPIIIARZTFHICEETH .
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RIBOZE O SRS, YILaXRZF &> e—4Fl
B0RRBYE. BIETEEICERL TWSY, SETCRICKERBEERR
W, BE2ABSULTH- 1, EEI3EMCHBEL, UWBHMETHS. Wi
CRFRIENMEATED, SBRICBFIHADELTWS, 75RETIRHERD
K<FEIF65 kg (B 1168 cm) ZHEFL TWe, T 2~3EEELR
B, BEDBS kg THB. LEIRRFETH >N BEBRHEERL, BX
BREEBVWRDDZENEZLBo>TWS, &, LENLAFROMFREEBIIC 3E
BEFISYRILIICBOTWD, EOMFE, BEERSLBR-LST
AdDD > EDDIRLARD, RTBZT I ENBL B>, EFROEAEDS
HILHFEbNBD, ZOSMbBRIFRW. £, XBIREESLHIN->LHE

SERTCEATZZEN2EIFEH > 2.

(REEFDKR1 > k]
FEFIFMEOBETEOMRR, FAERS, AFETIHROET, BE
BMENFET B, RIAL S A TESREBHBR EdND. SIEREEL ORI
IKLBRERL BEEZED) BPREVERDh, WS OREHLEET MG
Lhiaw, BRBERRT ZHERISEVD, GELLTWRETSHD, TRE
AETHIHER SN YILARZTOFELREDND. ZOLSHNRE K
B3 EENMBRBICBTULTOSTEENZE DO TEL, HBEEHEOEN

HEFBMICS (V0 EREORE BLHO—F

Ou

, BILEZERIIMEEREDERICERT5L0b, CULIEHREBHISEN

RICEDZTOEADE LD, EBICYTREZEMHEINEFHEEOE
MREFIBAANCEDBIUNEHELSDNRETHD, ERENRREL
WIEHEETH .

\?%@v BRI ?

(& TEYFH - BEFHTIFBICH > TREEEM T DM SEBOMEEDE
T, ERMEORDREICESCE] THD, RBELEIUEKRTHERINS.

<\ @ BENEOERLE L TOIESS

QO ML ETIEHFMELLHRBICKDENEICED LHESINTLD. N
FEUL THESE] REETY. 9505, #EHhELBOBEEORAFHT
LBERBICERLUCBDTEHEL, BF (B5) [CLDBDMHEODIET
FHEITD. TOEETNHETHEEFEFHEIRADIENTED

LRI SEATIE [BECHIES  ER] CLWSEELNSDDID. COEHR

ENFEREICEDERTIE 75 MR (C [EiCkDRE] HHEmL,

BEE

1) Baumgartner, R. N., et al. : Epidemiology of sarcopenia among the elderly in New
Mexico. Am J Epidemiol, 147 : 755~763, 1998

2) EHEE 3h  HEARABLERRE LVl o= PSSO, Ak,
59 :291-302, 2010

3) Muscaritoli, M., et al. : Consensus definition of sarcopenia, cachexia and pre~
cachexia : joint document elaborated by Special Interest Groups (SIG) “cachexia-
anorexia in chronic wasting diseases” and “nutrition in geriatrics” . Clin Nutr, 29 :
164-159, 2010

4) Cruz-Jentoft, A. I., et al. : Sarcopenia : European consensus on definition and
diagnosis : Report of the European Working Group on Sarcopenia in Older People.
Age and Ageing, 39 : 412-423, 2010

5) Stockton, K. A., et al. : Effect of vitamin D supplementation on muscle strength : a
systematic review and meta-analysis. Osteoporos Int, 22 : 859-871, 2011

6) Kuzuya, M. : Process of physical disability among older adults--contribution
of frailty in the super-aged society. Nagoya J Med Sci, 74 : 31-37, 2012

7) BAEX : BEESITI 5 Sarcopenia & Frailty DEEE . HASEERELME,
46 : 279-285, 2009

8) Bandeen-Roche, K., et al. : Phenotype of frailty: characterization in the women’s
health and aging studies. J Gerontol A Biol Sci Med Sci, 61 : 262-266, 2006
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BEEZN L RBREHORS, T3hidReER2BIRENS. L
UATRERERX, FOHIREZEDBE DA ORKE, BYEoRMER
B EDAIRERERED EAVHS LD, EEEBRICBT L CELED
RRERDSH S, Eoic, BAEBIE->Ti, BIC X2 RHER, TR
B, REDY R, BEEMROV R 72 XX EnBHI LD, BN
FEROTFAY y F PELBREINTER, Z0OLIRILEHLTLY
PaLBMBMRONT, BETRRBRABEChLBIREEEFEXN
BEELEH . BMEET, NIRRT B ER L EEL T OB L
DO, YNEYF—ravEEHLAILICED, EERBOREL LD
IR B EANRIIC By, RIS EIED S BIEIC R 2 — 21
FIBISEERRL T3, LikdioT, WREME LS BmiakL LcEH
BEIZPL2oTBYHRNTHD, BRENCEERERT 20 KVICHE
BYH%., FLCT, HGEREHCBELVLETELTHETY R
HHEREEDOER PP OBIRRERERINT 2O AFRER TH 5.

LaL, —ATHEEERLZTRTOy —ABERIC L HITTidin,
BELERLCY, BADFS TV TEEAGMIFERTERLS — 2D,
UNEYVF—rav2REL CHBBROBIUGEE S, BEOMRER
ERER(ZINE 2055, BEERORLDOBNIZBETH -~
ELTH, 20REERT, BRWICERSIZORNE Y —NIckEoT
LEYEELH S, ALKEBOBARACTRNETANEL o bHEET
H5,

Fie, EFIRATRRRBREREINT, T8 THhIvuds, F
BHORVBTHEOBEZIT) EHXEINLy—2bdhH5. - OER
FEFBEEMD S A THREH L OUIRINZESIE, ZORBEOEAI
NI EILBRETEREZEI D, BB TOFHICNZ S X HEED
BRIEONTVD, EBRICZ0 L) RFRBEOFLIHEL T N
BEFEBIIZ b THRVEELIT 228w, KREOEKEZ T
5, TRBICROT) LVIRESFET 2RBEE5R2 EHTE 33
Blaeiie § 2 LEE LRV, LaL, HEITR, (-FR0RET,
BETHENTEIRIIZNIIES L B, BhLERETH S, Bk
BEBEZEATBONBORED, BEREFBZ VDD 2ETEE
PBIREN2PA/LH 5,

ATSBOZLER, BUFONE

r%@%@%%%@%ﬁ&lJ#Tjk%?75$%¢E¥A®rj%§
By 2012 Tl Tl o D DiaHES, BERAOEREZEZ >/ ) EREHA
XD THTREMESH B L T, BEDOE LI RBED S ORBR D
B LTERTALENH By LHHY, oI, TEMEr 7OER
WES O ZBETBH L B4 ATHIKSY - FBEBROBA RPN E
LTy kBWTH, FTegREOBE(IC X W EARBEAERE Y, kv
LIZEL QOLBRE TR B3 YOBBET, AAICL>THERS RS
ol B, Wk h YL L ko ks, ARk - S8
BEORIELG LRBEEZRE L, 20RO FRER TSI A
ADANEICE->TEDRERS (FLTHB) LRAENIHAR, Fik
BOLRBEBRIRT 2, L LT3,

H PR L AABERERS L OXATE T, TTEH OBERED
EROBERES TATREOPILPE LEZRERLTwE L LTWwEY,
SR LR LRV THERBL TI O E I bbb 2w, BEDRE
BEZ L EboTWw L, ~BATRERHBL ST 2B
NRINIER S RVOPIEKRWICEMICEL 5. BTk di, BE
PNATEREREDBNPUTOBNE B> T 3BE L% ik,
Z2ORL ORBEOBGHIEMT20RMARTH . ZoBORMBEICEREY
AALTL B LBELTRELFEEZOEDVFELVDDEIEEDRY,
LpL, HAOBECIINEB /I LN, »Ra3 v ah
b, BICHEETFIN, REPKICRZDBBI 0 DNELTH 5.

HAASHEHASPEEIROELSRED S 2 5 THEFENHLEE 2 28
BB, 3 TREAAIEEL ECHRIIE HUBRRTE L T0 54
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