1k 3 UZEDWT, RSN &E LT, B
VIHFZED W2 BERPECH B IS R4 5
ZEINTET,

C. WFsehER

BRI 47.5%IZ R b, V4 132k~
PN o T, WEEREE A IR 12.8% TH
5, 1200 ADFEHIIEIE 8.75£10.87 Tl -T2,
HEUE(EIE 8.73 (S914E 8.80, &1 8.66) Th o7~
3RS & DI ER L, T0RRBR S E) -
7o, PRREFEE D72\ VIR 11.88 T, HEpEE
EOH DIEFITT 22.07 ThoT-, EHEES
Ry FATEIT 12 Thotz,

NEREAE S FEREGEE & i L CEETh o 7
(11.43 vs.8.14; t-test, p<0.0001), JEEEHE DA 4
TIEET 2o 7203, 60 L 70 Bk CIES)

BIEOHLBIEETH- -,
D. £

JERREISE CH o7z, 2012 4E0D B AT
BFR L DEFDESN A T4 2B Th
JE & IR OBEIIE T BT ARG S &
NTWD, BETT 47V Ra—hb AZRY
v 7 v R — LNEREICEEE L QW BEFET
HY. WMEPLDOIIRPEETH S L Ebhi,

Ee 2 CIESBEOF & CIIET -
T3 EERNEEE D D 60 A L T0 A IR
KETH Tz, Fie & BICHENRT —<
A IR EIHET T 5, 2FERICBOGESNT
BEMTHLM, LIERY ERT 2138720
VBT b0 & Bbhiz,

62

E. &

H AFE R Oswestry Disability Index (OREHEfE
148.73 (51 8.80. %t 8.66) Th -7, Hike
FEELZRIERON v M4 7L 12 ThoT-,

F. #WFE3xR

1 ERSCER

Tonosu J, Takeshita K, Hara N, Matsudaira K,
Kato S, Masuda K, Chikuda H. Normative
score and the cut-off value of the Oswestry
Disability Index (ODI). Eur Spine J
2012;21(8):1596-602.

2. HFRFER

7L

G. HEYHFEFEDHIFE - BERIRTT
1. FEFEUE

FE L,

2. FEIHERE

FHe L,

3. Z0DH

FER L,



SRR DR
—HARSA T ~R—RELT—

RIRARFEMRINE
MTRE

E2MHEEIHFZE PACE survey 2009

e .

LHEDOFHE(%)

BHOHRE (%)

ZROHFHRE(%)

20,063 A

BUEEEOTES:
*NRSTSEL EDfFH
SR A B LE

BHERE CTRLE> T HEMI

BRAAS1

e 1994-2001: 11 countries
= | o AHRQ (Acute) 1994
£ NI 7.0% e European 2004
. ® ;; mr o NICE (UK) 2009
.E}ﬁ s uejil% * American College of Physicians, American Pain
e 2o | Society 2007, 2009
AR o 2% | * Cochrane 2005-2009
BADEREAAS1Y SEDBEZEA RS0 OF#t
* FRLI3 EF ° MR

c BHREBARERKZLZELR

- BEEREHRERGSE

o 21 IR R EREAREENRE RO IR

o BlZAARML (Evidence Based Medicine; EBM)
[CEDWBRE2ENTAINSAOREICET
A

— B AR ERMER TR RO ES (RE- R
EE)#aH5

o NIT—SETSA) T TEER
- B BERE-BEEREOET
- BRDERZRORFEIEHED

63




SCRRIR SR

° 20014 4 A 1H~2008 %3831 H
° 4630 ¥
— EfE51028 {4, MEDLINE 3602 £

@ M ABEIZ100 FILLE (@ O—)LHY)
@ N ABEIL500 HILL

® RIMHILE 2 — L AR

< 913 {4

o HARSALERAIF191 #

IEFUR-LARIL

Gieadey FaE AEHE
S 2 B T 0 O R P R RS D
. EREnmETS
B

SRS PR B DD

AT TE HWH

SEELTL
BETERHUNGS

2ES

N
BEVE S PUTLGICF L 200973

FREOLEF L AP IGELI S

BREODEREIERL 4
sk T

famew y

i T Y WM,
L EEERTE xS
A R RO BLIE LS
g [URINERTS HO®oay s ano, gun
% EEITLE RO ROTE T DI 5
GIIEETEL T AL s .
SR KA Aot BUBOTE 52 BSOS

LESGES Rt
o TRURZPHEWOLE F 0 AN PULE
1o d

£ GO T RBEE BT R F B
PORBLRMBOILF L ANSS R

Ty

BEREDESE

HHedE

FhiEHg

Pafies sk

FHEAER

s BEIERSNGVOAE
* REMNHETES

EMERE

HFitdk :
- EHRE (BEMERALZT EREEERBETY)
~ RS (BHERE. BBILELRLE)

~ HifES
— HMBIME (LIRIEFH L. HHNIIRGE)
- BHSHE (EABIRY)
- HRER
© FEEE(ERIES. ERESLY)
o AlEEE

- BREBRES (BHE. REED. BEBALY)
- WBAMRRE (FERBESE) | TR

~ TOM(RERRE., RERFELL)

% ek (EAR K BIARSE . AR B M K BIARIE &)
DEMEGDHE., ERTY—1E)

64




BRAERER

HHEES

FREEER

. Elﬁﬁlﬁéb‘fﬁb\tifﬁ DYHIBRLI-E
&
o LWHSIRAARBA TSGR

B

* Pain generatorMDFEE X LIXL X
o DE-HRNERSBNAD

RAITRIFEN(5D)E5IEEST

c J/ERIK2D

it RN

| IR GIE- N

65



i

© BIECBEICDEASMWRAFHIEESA)

. i??‘]ﬁﬁ?ﬁﬁt%b‘i’ﬁ%li, FREDEERRA
B

» BEISERAEDREBRRETF(C)

* BMILIRB DR ICITHELERELL ()

ZER BB EARRE

{RrEn |
t‘"',‘ N"“x
T {

[ Bemeira §

I
\E Faw! [F%)

[
i
|
i 7
13
i
|

- Za Rakiohie T | [aascoizas
. BROBEEE | g £
= 1 =4\ bl
EIRIER (red flags) A

o BIEFE 20FREE-I558E
o BFRAOEEEICREBEROLLVERS

- fasE

o fE. RATOARABRE., HIVRZ DT
c KBETR

s KRB

o [RERERIC R SRR

o BEMERLER

o FE

* FRFEMERBICEIX BBREIETRE(A)
. );;Bﬁ{%%b‘*ﬁifﬁ%ﬁﬁ#ﬁd)ﬁ:é%%l:Mm#ﬁ
% (B)

RMEEREICZ

— Chou 2009 Lancet

FTEHGRREFTE

o REREICEBER
o« ARME
o WIS

XIRBRETRHRLNDHED

s BELGLOBE. 2EFT+oLEH
BHE[BEM?

BRA LN

¥

o BHRIZE
o i B

— Miller 2002 Spine

-~ XBE L TREDERREEBONINENNBE

=ERERE X, FIEMRI)

66




it =Sl V7]

o Oy HEREREIZEZI(B)
o BBIEEIITIEFURAFREW

RO R AREY LR A SiEER
BLIXE RN (B)
BRI ST 51 A (B)

2HEE S2HEROTE

« BN DBERAGBET

- REZBMEDREH

~ AR S

— AR TSR E

- BARBEBDORIFLARRMVERELESINTES:
s HeEMEEIT12AARELEREAEL(Q)
s e BIIERERET S0

REFaE

¢ TUR LELBHBRDOBERIVERE

o RAHITISLI-EEME DM RN EBERRL.
BWREEEESELDIHR(A)

R EROMER
- EBBWEOS L

« BRo=EBMER{L

— fear-avoidance




TDDAE
o REMEEL
—SSEIMIZIZ BRI (B)

o EENEE
- &4l (B)

EYER

« F—BRE
~FERTAANERAAEZE(NSAIDS) (A)
-7ErFI/T7z (A)

© BTEIRE
-BRiRE (A

BERREICHTIERDOHEEE

NSAIDs
B Coshean® B o s s IDDW|EDTSRED LB ER
NSAID: (COX2 ) ® o o @ ° NSAIDsE oD ERIEDELL
Z;&; o N o x L,« ‘ c EROWE
T o o —8.39/100 [95%{E $E X f814.10, 12.68]
e o SEHETEO BT DI LK EL IS
— Roelofs 2008 Spine
ERDEFIESIU &Y
Ve A VT EY, SRR s o e
RARE-FERVISTEEL R
* NSAIDs&ELEERL =6 D DERERD S5, EDELS _
SORBTREDHE TENLIARY )
. AEES * 3DDHDBVRBROAZEN TEBENLE
— NSAIDsD A HY R E1.76 [1.12-2.76] ﬁﬁq:{_ﬁ—@j% (Cochrane)
_ Roelofs 2008 Spine « BULEIMERER (10%-44%)

— Schnitzer 2004 J Pain Symptom Manage

68




B IENER

.
2 ERE
. RENLEENA LB

. fﬁ%i%é:bf:’é%%ﬁﬁd)ﬁﬁ&liﬁEB
AYA

IEHEERED Z BrIEE

- WAFAREIEE R
o FRAN

* Fear-avoidance

» Pain-catastrophizing

- t=HIMRE

BRI T SRA DER

- EEIEE
— BB (RRLy T B A I
_ BRI Ty —S-BRAE)
o D FBHEMNT IO0—F EHTHEE)

o EWiR

o JOviak
- REER

o BEREfT

EEEE AR -03FXRRICH

- HERRER
o SE10THHH A X (Ex) 1L EDEE)

* Ex=(METs} x (hour)

-~

o AFIRFBEURY 1/3-1/4

~ Park 2008 ) Gerontol A Bio! Sci Med Sci

- MEFEMR

— Nakata 2009 Prev Med

. .
EERIE

- BMERGHAUL) T AZEMEIZE
WIEFUR(A)

69




A ATENERA
- B R MEYA LR BE L DRE.

BEHHTIVEWVARALBIETS
(wikipedia)

s BREORS-BMTEELLNTEEES

— Fear-avoidance belief

BEHBLLETEWTIO—F

- BATEIBEEER O

 IMRFERVNVEHER., BRICHTIESE
DHBEZDHSH(A)

BRI ER

c EHEOHIFOLENBOLERECEELY
WEEREZTFH (A)
© NAJRTEITH T HRE R MAMEML
BIREERLEEFH(B)

INA)ZBEEE 2

o FENIRGE
- ANFIER

- FREEE

s P
FTa®E

o EEBRHSLUHEEEEZ AR
H5(B)

s BHEEMESEPHINEY)T—ar ki
(XBAREZZ (T2, (B)

o BE—EIRE
— JERTOARIEH R IESE(NSAIDS) (A)
—-FEbTI/ T (A)
o BEIEIREE
- BBE (W)
-JHARE (A
-H520FE B)
-FEFAE (A)

70




BRI I SRR DHEREE

B Cochuane'™ European”  USA™ |
e

BRSBRAAS10 &Y

HICEEREICHTHEER
o PR+ PR/ T
o JALREY

s WEFNBMDERIELT, BEERAEL
<Dy

NSAIDs

o TS5tERED B EER
o NSAIDsEI PN EFIEDELGL
c EIEDWE

— EEEIL12.40/100 [95%{E HE B [E19.26, 12.68)
— Roelofs 2008 Spine

BiEn

NSAIDs &l4E R

 3%N523%DEENETERODIZH
ERZ

— Schnitzer 2004 J Pain Symptom Manage

COX-2:BIRNHIPHE 2

o —DMRCTHFZ (Cochrane)

o JEEIRMINSAIDsEEEERDEGL
~ Zerbini 2005 Curr Med Res Opin

i A T

« EOEWLIDNHRER

> NSAIDsD A DR KEL

- HEER
— NSAIDSD A AR L1.76 [1.12-2.76]
— Roelofs 2008 Spine

71




ARt EE SR

« 22N TS5ERED L ER
o REHFHIMBEELED

— van Tulder 2003 Spine

RRRE ALY STEEL R

* 2DDEDFLERER
* ThSENRL(BARIERR) CEBEM
— Schnitzer 2004 J Pain Symptom Manage

BiER
BARRE- ALY STHELR
o HKRT 5, (Cochrane)

R MF -3

s BRIREBRELEAM =V, JLTRLFYY,
RS EMREE D EEEM

o ZERHRAMIDETCA

o BIRMWtEOM =V BERYAHBEEFISSRI

s EAMZY /LT RLUFIUBERYIAHEEH
SNRI

o JWTRULFY OB S DI
NaSSA

5o

e TCA

-NTBI—L R ISZ— L, FF IS~ I
N

° SSRI

- FN FIaA—
* SNRI

—bUREY AL
* NaSSA

ULy R

L

5D0%
s TCA HRHY
> SSRI EE YA
* SNRI  %HEHY

— Fishbain 2000 Ann Med
— Airaksinen 2006 Eur Spine J

72




Mo DE-El{EH
- OB BE- HFEN- EHELE

* SSRIOSNRIE ZER R &Y EEIMERAA DT
— Salerno 2002 Arch Intern Med

FEX AR
s FEFIRZBKIZIER
o W(Ea—) . 8(FILA)  k(FwsY)

« FAEA AR
—aATFAURISTE—IL

o FEFAFEH1EBIEE
—RUBJODETTUINT4

s BAEFAF
—EjER AFaRY, TIUEDL

FTEFAF

o 3IDDORCTDALZTFII R
o FRAEAARIETATISTR—IL
> 10.8/100NEFEHEDIHE

+ Roland Disability Questionnaire 75t/ &b
£15 (24557 R) ULV E (Cochrane)

FEFAF

- IBESREEETR,

- RR. ER, 05, HFEWL

o BIYER D T=8 D ETIEE R (20-40%)
— Schofferman 2008 Spine J
— Deshpande 2007 Cochrane Database Syst Rev

FEAAF

- ELA-KEDORRE
o BlERXE
—IBRICHLTANMOTSEIR(BERETIVRSY)F
URYRU(BEREFTHEIY), TRoasPy
(B /830 IR E DI H
— FERBICHLTREEME THEBIE YT RO ILPK
BHStE TR TH U /ORA-BAILY D LE
(BRE TV /AR BRI T7—r T IS L(E
@mESFUAOY)
o HER
- BX- 5%, BB, S HADREE & R EER

[EE

e

L AA

s 26T A DHNT I LF o RILT
Ovh—
—HRROF  TLH NN

s FRUDLFvoRNTAYH—
—HnwEEy VYR

o BHERGL
— Airaksinen 2006 Eur Spine J

73




TODZT AN AERR R RAE K SR

- B -/q0kaEY
s BlERAMBHTEN

- BENTHO_EEHRILBER CRELR4,
BU EOSREEDEHMIZHE
— INEFRKERS, 1982 EIBLAE

NSAIDs ZEe & L1=4}BBEl
- BEEORBTOENEILREA TS

— Haroutiunian 2010 Pain Med
s BETIETUAOEWNRELL

BAE

s TETURDEWREL

BERo0bE
« Bt
— RYRBHERE
—NSAIDs/7E+F2/TxY
- BIEH
— EE
- BATEIAA

—NSAIDs* 7~ 73/T7z>
- AR HHEE- RS0 -AEF AR

74




BEEZBRFMAERMBIE (BRSBRE - ERASEETERARRSIEER)
St &
AEEERTHOOOEBZHET2ERE LTORaET 4T Fr—L0
FEAm & )R BT B RSE

WroEmEE MR

it

MAEEE

EEBERTO OO HAES - EEHE2ETLIERNE LT, EHRORBACEERT, wWbpdn
ST 4TV Ru—a (na®) PERTIEEbN TS, AMEET, oat0EE (B - BoR
BB L UBERE) L4EE, B b NCERBEEA D L OBEARETT A & L L, SFEOMAE
WFFEIC k- T, i L BML 13 H 2 VITEDOHEE & BT 5 Z LR ST, E7o, ORI mE

N —LBET DI ENTRENT,

A. BFEEER

ARFFED BHYIL, EESL W DD OFIKE
g EEAEETAEREZHALNICL, £OXIER
PRESITHZ LI, REIREERS D T U7
B UNCHE LW EREIEE IR 2 NES) - &
BTEOH Y FIZOWTH LWVIRELTHZ &
ThbD, AEEL, vat0EE - BEORH
B ELOMKEE) L., FIREAR b ONClERREE
B OBEERETHZ & & LT,
B. W

RIRIT 40~T9 MO E B 126 4 (R
65.6+£7.7 5. HE : 168.5+6.7 cm. A : 67.2+8.9
kg) & L7z, uaE0OEfEELE LT, BRSNS
JEHRER O E R CTH D “WOMAC” 12T 5
B AFERUR R R ML (VE WOMAC) 2 VY, B &
EOREAB L OMEE A a7k Lz, 227 Dk
EITEEAY 300 AR CEIEEA - 100 A, ZERE A
100 /5. H%AE 100 40). FEA 200 s (F 4 : 100
A5 SRR 100 45) DEFB00 A E L, B EEORS
BIOMENELLTWAIEE A a7 MEL 2
% E9I Ui, £ TOHEHIT VT, HIRHAL,
BRHEZERE (VOmax) . #8735 L O #RE

U —ZEAH L. AT v OIEAEESREIC LY .

# WOMAC 227 & OEZ RS LTz,
< B~ DELE >
ETORBEEITH LT, TOEROHE AR
FHAL, XBICLVRAEEZE %, BHELE
M L7z, 7. EHHEMREBRICE L X, EMD
ERT CHEERENLEWRE LN b ERL
77
C. Wroeiss
G L B EED 2 a T IXADHEEZ R L
(Spearman's p=-0.215, p=0.016). EH#EED <
a7 LIXAOHBERAA L (0=-0.169,
p=0.059), —JF T, FLBADRAATBILUE
HRa7 EOMICAEERMERIIRO bR
7. BMILIZJE#eD 2 a7 LIEOMEBER L, E
DEEFA a7 EIXEOFEBEEM S DI
(0=0.204, p=0.022 ; p=0.162, p=0.061), M

75

B/RU—SEHEEO X a7 LIEOMEAER L

(0=0.186, p=0.042). #7136 LTV VOmax &%
A a7 & ORICITAEBENRD bivehoTc,

D. B£

FERE BB L OEEEARA 27 L ORI TADHE
BN bilc—J7C, JHAR T & DORENFE
ool b, MEZ XD B - o
REIHME T35 b 00, EBIRYRE A OEIMITL S
L HHEEIET S IXBE LW 2 & BRI T,
TV BMI V3R & B2 Z LA HE S Tw
B8, ABFFECIEIC BMI 238 WIE EIERERED
BWE WO RERENEL N, RIFFURSRE RN
TITHEHBTHDIr—A T (F— I EX) OF
HENE -T2 2 EBR—HTH D FREMENRE 2
B, v—A T EBIFE L EOMDORRE D
M CHMEEA T R LT & ZAZEITRD D
niginotz (F—HKi#) ., £o. BEOWEL
RN — & OICEOFHBERA LI Z &
nEh, TORRERIIFHATH LD, B - EOK
BRI T AEmWE I REE O B0 EE 2 [HE
THZERTRIND, AR THW Y
WOMAC X, FIZEFE mEnE O BRI AV
SBNAEMBETHY . AFEOHREDOA 2T D
TR Thole (BEFIX a7
293.7£13.4, BEFA T ; 191.8+14.4),
L%, WREEEN T EREL Y —F v R L
7ol - SEOBBERHI FIE LT RFT 2L ERH D,
E.

(i e BML I, B 5\ IXEOHERE & BlET
HIENRENT, . BOBREIIEMmE Y
—CBET A T LRI N, ‘
F. ®EERIER
LA
G. WFERR
1FRCFEFR

- Tanaka A, Zhen-Bo Cao, Saito Y, Kobori Y,

Higuchi M. Associations between muscular
fitness and metabolic syndrome:
Cross-sectional study of Japanese women




and men. Health, 4(10), p.838-844, 2012. 2.

RO . R AR Y RBORT OB, 2L

R “hm ) —HIR” BRPEEEOREL H. PR EMHED HRE - BRI
EEEERICRIT TR BRAR—VES, L

29(9), p.905-911, 2012.

76



WFERROTATICET 5 —E=R

£
- Eox AN .
FERA WA s (ST e o A R S e e
FFE KA WMXHFA MV FEFEL BE ~N— | HRREE
Reference values and ghirioj;;jg‘ﬁf
Sanada K, Miyachi M. |prediction of sarcopenia in | oo > "oi®HMO () lg37-664 2012
and Physical
Japanese men and women .
Fitness
TR /1114‘) -/L*\, ?E‘; 3% %—% H /\° ‘\/ :“y —
B B dysfunction OERE 7T 7 a— |7 34(1) 125734, 2013
FiE
HFER L AR — Y SRE D RIF OE)MA]
. ; R “ho U —HIR” BFE BRAR—VE
W . -~ N - 29(9 905-911 2012
Gal % Ol - EBAEIC RIS [ ®)
2
Tk 4. T o, 20120107 brn sl
Saito Y, Kobori Y, . v "Health 4(10) |838-844 2012
. . Cross—sectional study of
Higuchi M
Japanese women and men

71




ZHROTITY



J Phys Fitness Sports Med, 1(4): 637-643 (2012)

JPFSM: Review Article

Reference values and prediction of sarcopenia in Japanese men and women

Kiyoshi Sanada'" and Motohiko Miyachi’

! College of Sport and Health Science, Ritsumeikan University, 1-1-1 Nojihigashi, Kusatsu, Shiga 525-8577, Japan
? Department of Health Promotion and Exercise, National Institute of Health and Nutrition, 1-23-1 Toyama, Shinjuku, Tokyo

162-8636, Japan

Received: October 12,2012 / Accepted: November 19,2012

Abstract In this article, we determine the reference values for sarcopenia, and test the hy-
pothesis that sarcopenia is associated with risk factors for cardiovascular disease. Moreover,
we develop prediction models of sarcopenia in Japanese men and women. A total of 1,488
Japanese men and women, aged 18-85 years, participated in this study. Appendicular muscle
mass (AMM) was measured by dual-energy X-ray absorptiometry. Reference values for classes
1 and 2 sarcopenia (skeletal muscle index; AMM/height?, kg-m™) in each sex were defined
as values one and two standard deviations below the sex-specific means of reference values
obtained in this study from young adults aged 18-40 years. The reference values for classes 1
and 2 sarcopenia were 7.77 kg m* and 6.87 kg*m? in men, and 6.12 kg-m? and 5.46 kg -m
in women, respectively. In subjects with both class 1 and class 2 sarcopenia, body mass index
and % body fat were significantly lower than in normal subjects. Despite this, whole blood
glycohaemoglobin Alc in men with class 1 sarcopenia was significantly higher than in normal
subjects, and brachial-ankle pulse wave velocity in women, with both class 1 and class 2 sarco-
penia, was significantly higher than in normal subjects. Stepwise regression analysis indicated
that the body mass index (BMI), waist circumference, and age were independently associated
with skeletal mass index (SMI) in men; and BMI, handgrip strength, and waist circumference
were independently associated with SMI in women. The SMI prediction equations were applied
to the validation group, and strong correlations were also observed between DXA (dual-energy
x-ray absorptiometry) -measured and predicted SMI in men and women. We concluded that
sarcopenia is associated with more glycation of serum proteins in men and with greater arterial
stiffness in women. Moreover, the prediction models of SMI using anthropometric measure-

ment are valid for alternative DXA-measured SMI in Japanese adults.
Keywords : sarcopenia, reference values, Japanese, CVD risk factors, prediction models

Introduction

Sarcopenia, from the Greek language meaning “poverty
of flesh,” is a term coined by Rosenberg” in 1989 to de-
note the decline in muscle mass and strength that occurs
with healthy aging. Sarcopenia, a reduction in muscle
mass and muscle strength with age, causes impaired gait”,
disability®, falls”, and osteoporosis®”, and increases the
risk of developing a wide range of chronic disorders, in-
cluding hypercholesterolemia, atherosclerosis, hypergly-
cemia, insulin resistance, and hypertension®"".

Reference data are available from the New Mexico
Elder Health Survey'?, in which appendicular muscle
mass was measured by dual-energy x-ray absorptiometry
(DXA) in 883 randomly selected elderly Hispanic and
white men and women. Sarcopenia was defined as muscle
mass 2 standard deviations (SD) below the mean for
young healthy participants in the Rosetta Study'”. Pres-

*Correspondence: ksanada@fc.ritsumei.ac.jp
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ently, however, several criteria are used to identify sar-
copenia including low muscle mass, low muscle strength
and low physical performance'”; even though there is no
consensus on criteria for sarcopenia in Japan, or even at a
global level. In this review, we describe the reference val-
ues for sarcopenia and test the hypothesis that sarcopenia
is associated with cardiovascular disease (CVD) risk fac-
tors independent of waist circumference.

Moreover, at present, since there are no prediction mod-
els of sarcopenia available for the general public using
simple measurements, such as anthropometric or func-
tional ability, an additional purpose of this review is to
identify and describe prediction models for sarcopenia in
Japanese men and women.

Reference values of sarcopenia

The European Working Group on Sarcopenia in Older
People (EWGSOP) developed a practical clinical defi-
nition and consensus diagnostic criteria for age-related
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sarcopenia'¥. The EWGSOP recommends using the pres-
ence of both low muscle mass and low muscle function
(strength or performance) for the diagnosis of sarcopenia.
Thus, diagnosis requires documentation of criterion 1
plus documentation of either criterion 2 or criterion 3
(Table 1). Moreover, the EWGSOP also provids an algo-
rithm for screening and assessment'®. The ‘presarcope-
nia’ stage is characterized by low muscle mass without
impact on muscle strength or physical performance. This
stage can only be identified by techniques that measure
muscle mass accurately and in reference to standard
populations. The ‘sarcopenia’ stage is characterised by
low muscle mass, plus low muscle strength or low physi-
cal performance. ‘Severe sarcopenia’ is identified as the
stage when all three criteria of the definition are met
(low muscle mass, low muscle strength and low physical
performance). The EWGSOP recommends using norma-
tive (healthy young adult) rather than other predictive
reference populations, with cut-off points at two standard
deviations below the mean reference value, which is con-
sistent with a gait speed of less than 0.8 m-s” (Fig. 1).
On the other hand, the International Working Group on
Sarcopenia (IWGS) showed that a diagnosis of sarcopenia
is consistent with a gait speed of less than 1 m+s” and an
objectively-measured low muscle mass (eg: appendicular
mass relative to ht’ that is < 7.23 kg-m™ in men < 5.67
kg-m? in women)'>. The IWGS has also reported several
indices for sarcopenia and prevalence data (Table 2).

We performed a cross-sectional study in Japanese men
and women, to determine reference values for sarcope-
nia'”. Appendicular muscle mass (AMM) was measured
by dual-energy X-ray absorptiometry. Reference values
for classes 1 and 2 sarcopenia (skeletal muscle index;
AMM/height®, kg-m?) for each sex were defined as
values one and two standard deviations below the sex-
specific means of reference values obtained in this study
from young adults aged 18 to 40 years. Fig. 2 shows the
relationship between age and the DXA-measured skeletal
muscle index in Japanese adult men and women (age>40).
Significant correlations were observed in both men and
women. The reference values for class 1 and class 2 sar-

Table 1. Criteria for the diagnosis and conceptual stages of
sarcopenia in EWGSOP.

Diagnosis is based on documentation of criterion 1 plus (criterion 2 or
criterion 3)

1. Low muscle mass

2. Low muscle strength

3. Low physical performance

Stage Muscle mass Muscle strength Performance
Presarcopenia !

Sarcopenia 1 1 Or 1
Severe sarcopenia 1 ] 1

EWGSOP, the European Working Group on Sarcopenia in Older
People (Cruz-Jentoft et al. 2010).
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copenia were 7.77 kg-m™ and 6.87 kg-m™ in men and 6.12
kg-m? and 5.46 kg-m™ in women, respectively. Depend-
ing on the literature definition used for sarcopenia, the
prevalence in 60 to 70 year olds is reported as 5 to 13%,
while the prevalence ranges from 11 to 50% in people
>80 years'®. The number of people around the world aged
260 years was estimated at 600 million in the year 2000,
a figure that is expected to rise to 1.2 billion by 2025 and
2 billion by 2050"”. The prevalence rates of class 1 and
class 2 sarcopenia in Japanese subjects (men and women
combined) aged 70 to 85 years were 6.4% and 40.4%,
respectively (Fig. 3). The prevalence rates of class 1 and
class 2 sarcopenia in men aged 70 to 85 years were 6.7%
and 56.7% and in women 6.3% and 33.6%, respectively.
Several studies have quantified sarcopenia by indexing
fat-free mass (FFM) or appendicular fat-free mass divided
by height squared, fat mass or total mass. Using an index
of AMM/Ht* in the New Mexico Study, the prevalence
of sarcopenia (i.e. AMM/Ht* 2 SD below a young refer-
ence group) was originally determined to be over 50%
in persons older than 80 years'”. Janssen et al. (2002)'?,
using an index of lean/total mass and bioelectric imped-
ance data from NHANES 111, found the prevalence of
sarcopenia, using the 2 standard deviation criteria (—2SD),
in persons aged 60 years and older to be 7 to 10%. In
their study, the prevalence of both class 1 (59% vs 45%)
and class 2 (10% vs 7%) sarcopenia was greater in older
(> or = 60 years) women than in older men. They con-
cluded that reduced relative skeletal muscle mass in older
Americans is a common occurrence that is significantly
and independently associated with functional impair-
ment and disability, particularly in older women. Table 2
compares a number of different studies on the prevalence
of sarcopenia'®'>'**. A common finding of all of these
approaches is that sarcopenia, defined as reduced fat free
mass, is highly prevalent in older people, and increases
with advancing age. The prevalence rates of class 2 sar-

that may expiain each finding must be considsred
* This aigorithm can also be applied to younger individuals at riak

Fig. 1 EWGSOP conceptual stages of sarcopenia. EWGSOP,
the European Working Group on Sarcopenia in Older
People (Cruz-Jentoft et al. 2010).



Table 2. Indices and prevalence of sarcopenia.

JPFSM: Sarcopenia in Japanese adults

Reference No. Method Sarcopenia Index Gender| n (cohort) | Age (vears) | Prevalence
AMM/ht2 61-70 13%
Baumgartner et al (12) DXA m £ 7.26 kg/m2 m/f 883 71-80 24%
££5.45 kg/m2 > 80 50%
AMM/ht2 o
Melton et al (21) DXA m < 7.26 kg/m2 ?1 ;(9)0 > 70 ig;o
£<5.45 kg/m2 ’
AMM/ht2 o
Morley et al (22) DXA m <7.26 ke/m2 wf {199 f;g ;g;’
£ 5.45 kp/m2 - °
Ratio of muscle mass/total body mass
Janssen et al (18) BI m<31.5% g m 2,224 260 %
£<2 i% f 2,278 2 60 10%
Tanko et al (24) DXA ?ﬁgbﬁ/};:/ 2 f 67 270 12%
AMM/ht2 .
Januzzi-Sacich et al (19)  [DXA m <726 kg/m2 R 265 27%
£<£5.45 kg/m2 f 195 3%
AMM/ht2 )
Newman et al (23) DXA m < 7.23 kg/m2 m 1’425 70-79 20?
££5.67 kg/m2 f 1,549 20%
Fat free mass
m 694 70-75 4%, 3%
. < )
Castillo et al (25) BI ¥1<_3i7’}?(1;g £ 1,006 285 16%, 13%
Total muscle mass/ht2
2 0,
Janssen et al (20) BI m < 8.50 kg/m2 ¢ i’;z 260 ;jf
££5.75 kg/m2 >
Total muscle mass/ht2 o
Janssen et al (20) BI m £ 8.50 kg/m2 rfn ;’gg 265 ;’170/2
£<5.75 kg/m2 :
AMM/ht2 o
Sanada et al (10) DXA m < 6.87 kg/m2 m 162; 70-85 Z?
££5.46 kg/m2 f 7 %

Adapted from Fielding et al. (2011)

o Women © Men

previous studies.
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copenia in Japanese people were relatively lower than in
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58 go o708 o 8088559 0% §g %% ooiosn muscle weakness, a condition recently termed “sarcopenic
. r=0.287,p <0.001 obesity”***”. Schrager et al. (2007) reported that global
10 50 60 70 80 % obesity and, to a greater extent, central obesity directly
Age (yrs)

Fig. 2 Relationship between age and the DXA-measured
skeletal muscle index (SMI) in Japanese adult
men and women.
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Fig. 3 Prevalence rates of class 1 and class 2 sarcopenia in
Japanese adults. Sanada et al. Unpublished data.
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affect inflammation, which, in turn, negatively affects
muscle strength, contributing to the development and pro-
gression of sarcopenic obesity™. These findings suggest
that proinflammatory cytokines may be critical in both
the development and progression of sarcopenic obesity.
Our recent study'” indicated that sarcopenia is associated
with lower BMI and % body fat, and is associated with
more glycation of serum proteins in men independent of
waist circumference (Table 3). Thus sarcopenia in men
may be associated with higher glycation of serum proteins
regardless of the presence of abdominal obesity. These
results suggest that non sarcopenic men, who maintain
muscle mass, could also maintain low glycation of serum
proteins. Furthermore, the study showed a significant
correlation between whole-blood glycohaemoglobin Alc
(HbA1c) and skeletal muscle index measured by DXA in
Japanese men (Fig. 4). These results support our hypoth-
esis that sarcopenia indicates a higher glycation of serum
proteins, especially in older adults. Srikanthan et al. (2010)



