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Validity of a standard questionnaire to assess physical activity. for
specific medical checkups and health guidance

Ryoko KawAkaMI* and Motohike MiyAcHI*

Key words : questionnaire, exercise, physical activity, cardiorespiratory fitness, specific medical checkup and

Purpose

health guidance, exercise and physical activity reference for health promotion 2006

This study aimed to determine the validity of a standard questionnaire to assess amount of physical
activity (PA) and cardiorespiratory fitness (\”OQM) .

Methods A total of 483 men and women, aged 20 to 69 years, participated. The standard questionnaire in-

Results

cluded 3 items about exercise, PA, and walking speed. All questions were designed to require an an-
swer of Yes or No. Subjects were classified into one of four groups regarding the number of Yes an-
swers to thee three questions, giving activity levels of 0 to 3. The amount of PA was measured objec-
tively with a tri-axial accelerometer which could also calculate daily step counts, and the amounts of
PA under 3 metabolic equivalents (METs) and at 3 METs or more. VOy,.,, was measured by in-
cremental cycle exercise tests with indirect calorimetry.

The daily step counts, the amount of PA at 3 METs or more, and the \"Ozmk were significantly
higher in subjects who answered Yes to each question than in those who answered No. Sensitivity and
specificity of each question were 62~73% and 45~71% for the amount of PA established with the
“Exercise and Physical Activity Reference for Health Promotion 2006 (EPAR2006)”. The sum of
sensitivity and specificity was the highest when the cutoff value was activity level 2 (sensitivity 73%,
specificity 68% ). Sensitivity and specificity for VOy,,, established by EPAR2006 were lower than
those for the amount of PA,

Conclusion These results suggest that only answering simple questions with a standard questionnaire is

sufficient for estimation of PA levels for specific medical checkups and health guidance, even though

the accuracy is somewhat limited.

* Health Promotion and Exercise Program, National Institute of Health and Nutrition
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PREDICTION MODELS OF SARCOPENIA IN JAPANESE ADULT MEN AND WOMEN

KIYOSHI SANADA, MOTOHIKO MIYACHI, KENTA YAMAMOTO, HARUKA MURAKAMI,
MICHIYA TANIMOTO, YUMI OMORI, HIROSHI KAWANO,
YUkO GANDO, SATOSHI HANAWA, MOTOYUKI IEMITSU,
IZUMI TABATA, MITSURU HIGUCHI and SHIGETOSHI OKUMURA

Abstract

The purpose of this study was to develop prediction models of sarcopenia in 1,894 Japanese men
and women aged 18-85 years. Reference values for sarcopenia (skeletal muscle index, SMI; appendi-
cular muscle mass/height?, kg/n?) in each sex were defined as values two standard deviations (2SD)
below the gender-specific means of this study reference data for young adults aged 18-40 years. Re-
ference values for predisposition to sarcopenia (PSa) in each gender were also defined as values one
standard deviations (1SD) below. The subjects aged 41 years or older were randomly separated into
2 groups, a model development group and a validation group. Appendicular muscle mass was mea-
sured by DXA. The reference values of sarcopenia were 6.87 kg/n'" and 5.46 kg/n?, and those of
PSa were 7.77 kg/nf and 6.12 kg/nf. The subjects with sarcopenia and PSa aged 41 years or older
were 1.7% and 28.8% in men and 2.7% and 20.7% in women. The whole body bone mineral density
of PSa was significantly lower than in normal subjects. The handgrip strength of PSa was significant-
Iy lower than in normal subjects, Stepwise regression analysis indicated that the body mass index
(BMI), waist circumference and age were independently associated with SMI in men; and BMI, hand-
grip strength and waist circumference were independently associated with SMI in women., The SMI
prediction equations were applied to the validation vgroup, and strong correlations were also observed
between the DXA-measured and predicted SMI in men and women. This study proposed the reference
valucs of sarcopenia in Japancse men and women. The prediction modcls of SMI using anthropometric
measurement are valid for alternative DXA-measured SMI in Japanese adults.

(Jpn. J. Phys. Fitness Sports Med. 2010, 59 : 291 ~302)
key word : Sarcopenia, Japanese, Reference value, Prediction equation
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BEME (NHEHE M F 140mmHg F 1= 13 L3R fn
90mmHg B b, 8 1E126me/dI L E, o S BS
180mg/dILL ) HEBH SN B EDICOVTIERANL
fe. IRBINEICE, WHEOHNPRIENR 2 XE
BIUOHATHAL, MENBEZTHEREEEL
T, MRABIN\OEEZBE. ThbORIZEERD
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FRXICBHU TR, BiTRE AR - S8
RAlcB) 2aHEEERESORELB.

B. REHABIURBEHA
BEREL, 12RRIL EDEDER, REL DALE
ZERE LT BREEHIONERBE, HE, #KE,
EETH-7-. BELEENDI, HZE% BMD
EEH UL, Z8RHEE LT, [HnES X
CHIREAME 2 2 5MmES (form PWV/ABI, O—
UYRAFLANVTZ/0V—HE) ick-THRIEL
Te.

- C. mkEk®

Bifix, EAZHIRETESBMIC L D ESITD
iz, WNED#IRY SR L fzfidh 5, HDLOL
AFu—)b, BERER, IEERIELE. chbD
AFR=F(LEA T+ T A BFEL %

D. ik :

HAHRRIZDXAE (QDR4500A, Hologictt®) % H
WT, 25, B, 4%, HBOREVHREREL X
U, 25, M, &8, WBOBEEERELE. &
B SAEE D O (RBEIRR B U, TaisRRRsRA
BEHERE (Appendicular Muscle Mass | AMM) »
EXRARZRAVTERGER (SMD ZEH L. SMI
=AMM (g) /BE (m)?

AWZETidBaumgartner 'Y, #53 UJanssen 56
DFEATHRICHEY, 40RKLL T OEERERE DSMID

A~ A F Z2SD% BAADY L IR= 7 BIYE,

SMIDFEES A F RISDEY NV AR=T FHRDS
HiEL U, SEOHERERITXTHEATHD,
BOKORE & 13 B 2 A8 BAADRMEA R B
ENTW3. TISDEANICIIEEREDS U B EEN
2Tthrb, BEEXBAAOC—IBOHR (405
UTDHEBREDSMIDVHEME) D<A ) X 11B%RE
BICEENZ 6% DHEREEI N AT FHREL
EHELU.

E. 6HhAE

FAHIERNCIIEHER L LT, H5HUB L,
-, FEEORARLyFUIEEBLR. B,
et BoENET (GRIP-D) 2BWT, £H2
EIFDRIEL, KEVEDEEDOTSMHEEIRE L.

BRI ST —iz, a3V CHBOMEE T —HIE%
& (Anaero Press 3500) ZHWTS5EIREIEL, B
BWMEZHEEE UTERALE. BfAE 50X
ZFHET B I DICHBAN b7 A bR L.

BERE X, MFELRBCNTT, EL50ENIES
TOWPERN, A2—FOREICHIETHERZ L
F, ZOBSR () ZFHBILE LBFrBREEE
icinknkSic L, FAVEN SN, TRYK
oWz, IRERThIFEIKT LR Bl
&2 BT, 1 EETIROMICEELBE2EER
fTblholk. BFIBEENDFAME, HE40em
ORTFEREL, MFEZHOMTER, WEHE

IHBTAETULEND, TIER{HERAIE.
EROES M BICRABEERDELE. 55
M UHEWEOBE 2TV, X¥—FOAENLIL
EXb, s5EEDRITRE B ZHRLRE g
Rr1EE L.

F. RAMREDE

BARKEREONEE, AEHEIVTA—4—
(Monark#t8)) 2{EBEL, Yo ba—lid, #HE#
DHENCADETIOW~IOWH S 1 ZFICISWTD
MER &Y 3 SRERFRIEETIT> -, BEGEL
N A—2—DEERIZ0EE, 2L U, HEiE
HERB\NZETE Uk, Eiidud, 8BEHRAF—
IO L TEAESERRE (RPE | rating of per-
ceived exertion) ZR¥ic. HEFPORETKHREH
TISANRy XD BRL, FIHRAOERL K
{LESRDBE ST, BESER(I I bu 48
C&bfTote. HABBIUHABBERH A A—
22— (R)IBEFHE) CTRIELE. BABRERR
BOMMERE, 1) LX)V IFIREREND
Tk, 2) FRHSEEINZBROEE Q-£
Bt 5D IEEEELTVYAT E, 3) #KR
R0 ETHBT L, 4) RPEFI9E LK
0THBT L, TOLDODEEDSE 2 DL %%
fedcr el

G. #ethne

AHRDORERIE, INTFHELERRETRL
fe. B&GHOHBRE, FHmEHERL UI—TA
BB 2T, i, RIEELSMIDBGRE
BT 57z DI PearsonfBRIREE & CRIEEGR AR
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HH UK. SMIOFAZEROBIROBRICIX, SMIZE
NZEE, 44k, BMI, fEE, 85, BFIL LMD
REf, BARRFTREI BRI 6 HEZFPERL LT
BALEATY 794 X (BRBRE IK&-oT
EMUT. RAFEIR.0 L, BRYIFEIEA. 051 &
Lz, 20k, SMIOBZHEESROEHICRAT v
794 R &> TEBRE N EHERAVCTERER
AETo .
ERRPRIL 5 R RMEHREKEEL Uiz, BiTicid,

TIRDFELY 7 b+ (Stat View v5.0) ZHWTIT- 7z

b. & R

DXABIC K-> THEMEhizsMIZ, B b
E&%ﬁ%ﬁﬁ?ﬁﬁéht@<&Mmeml}

AR BT D0 T OHRRE I BSMIT,
BHEH8.67+£0.90kg/n?, 1E136.78+0.66 kg/nt
THoie (Table 1). THfEZHNTEH LY L
aR=7 (ERIFEE—-2SD) BXUYIILaRZT
FlREOSRE (ERIFEE—1SD) &, Th¥h
BMEM6.8727.77, LEMN5.46L6.12TH-7. &
MR BT B3URLLLOPERE TIZ, YLa=7
KLY T 2HREIBES 2 (1.7%), k#2294
(2.7%), Va7 FHBICHEUYTIHBRERR
BHSTH (28.8%), M220% (20.7%) THo'-.

SMI (kg/nt)

TR LOWRE T, BHDS7%, KED33%,
80RLL EDBBRE TIE, BEDT6%, LikdDa1%ht
YL aARZT L ZDOFHBICEY U .

Table 2iE, VIV ARZT EZDOTHBICHYT
3% L BREREOSENR TS L UG HHIEED
HBICDOWTRLE. 84, BEmERv—i’, Bi
EEYNARZT L FDFREICHNY T 5 ENERE
BBREIDGERICEWNERZRE L (<0.001).
il YLOARZT L ZOTHBICHY T DER,
LHEEEMIEHRE XD L ERIEVERRL
e (p<0.001).

PRI BT 5 REEE DT % Table 3,
Table 4ITRUTE. Bird, SMIXER, BMI, B
E3 & CEAICEBEREENRE N (p<0.05),
SMILBHIER BB L OMici, BHETHEEXHER
ERSPEDONTH (p<0.05), HETIZFOHE
Z:0-0Y2% (Rs 9 A L% ral

i, BMI, [RE, B, BFIELENDFAN,
R BB T A FD 6 HHERAVWERTFY T A
XERIHORER, SMIORELTHE LTit, B
IEBMI, B, F@mOIET, fEikBMI, B, B
HDOMRATEIRE iz (Table 5). ThEDEHZH
W ERRSHTIC L BSMIEEERIITable 6 (B
BEXUTable 7 &H) Rl BEERIO®E

° Women ¢ Men

y=-0.025x +9.771
r=0.410, p <0.001

y=-0.019x + 7.739
r=0.287,p < 0.001

70 80 90

Figure 1. Relationship between age and the DXA-measured SMI (skeletal muscle index)
in men and women. Significant correlations were observed both in men and women.
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FREUZ, BET0.68, & T0.57, HESRZSIBEHSE
T0.40kg/n? (VL AN 7 PHEIC BT BSMIFE
{BED5.4%), tHETO0.17kg/d (N AR Fll

2

Table 1. Physical characteristics of subjects in young
men and women (age < 40 yrs).

Men (age<40yrs)  Wamen (age < 40 yrs)
n=266 =263

Age (yrs) 282174 280470
Body height (cm) 173.445.5 160.4+5.8
Body mass (kg) 68.949.) 53.5¢7.5
BMI (kgm?) 23.0£2.0 20.882.6
%fat (%) 16.624.8 239458
AMM (kg) 26.123.1 175223
SM] (kgm)) 8.6720.90 6.78:0.66
VO2max

(mlkg-1 smin-1) 41.649.6 36.126.5
Handgrip strength (kg) 448471 298453
LEP(W) 18342452 9524254

BMI, body mass index; AMM, appendicular muscle mass;
SMI, skeletal muscle index; LEP, leg extension power.
Mean * SD.

BHC 55V BSMITHSED2.9%) Thote. RUKR
BB B HEDSMIEDXA TR TZSMI & DR
ERE O X, BEH0.73, LHEHI0.61THoT
(Figure 2).

V. ¥ =

FHAEOBMIE, BREFIHIER X CTER&ANRIE
MOBB YN AT IHEEZBERT AL THo
fe. BRYNARZT FHEEDOMFE L ZDRYHED
REECDWTR, EEL0HIZBOHIDTOHMAT
HBLWZAB.

e, ¥aX=7 DOLMEEE U TidBaumgartner
SO|EFRBLEVSNATVE. H51k, Gal-
lagher 5'S DFRATHR (DE¥Y ZRZF 1) Ik
BEEE (QWHRLT) DOSMIDFEEY A F A2SD%E
BWTYNaAR=ZT OFAEREERLT. HEDT
N—THRLIEY VAR T OBRIEEZ, SMITH

MEDYT.26, BHEDS.45TCHoT-. BEAZNSREL

FEARFITBO T, SMITEHEN6.87, EH5.46
THh, LBIFIAFEDENRENTD, BET
{¥Baumgartner S DBBAEL H LODEVMEE o

Table 2. Physical characteristics of subjects in adult men and women (age > 41 yrs).

Men (age 2 4] yr3) Women ( age 2 41 yrs)

Normal PSa Sarcopenia cffect  Age Normal PSa Sarcopenia effect  Age

(g-AS) (2-&7) (normal vs. PSa) adjusted (n—843) (n—_220) (oormal va. PSa) adjusted
Age (yrs) 5834113 67.452.1 p<0.001 ~ 58.049.9 61.2+10.0 p <0.001 -
BMI (kg.m?) 24,6425 22,0521 p<0.001 p<0.001 235432 20.4+1.8 p<0.001 p=<0.001
Waist C (cm) 87.47.7 83.1£7.0 p<0.001 p<0.00 1 841497 T7.4£7.5 p <0001 p< 0.001
Yaiat (%) 21.5¢4.4 20.6+5.0 NS NS 19.5+6.1 29.4+4.7 NS NS
AMM (kg) 24.452.6 20,7£1.7 p <0001 p<0.001 16.622.0 13.9£01.2 p <0.001 p<0.00t
SMI (kgm?) 8.61=0.61 7.4320.29 p <0.001 p<0.001  588+0.54 5.7940.26 p <0.001 p<0.001
Whole body BMD (g.cm™) 1.04+0.09 0.96+0.09 p<0.001 p<0.001  0.8720.10 0.80:+0,08 p<0.001 p<0.001
Arm BMD (g.cm-2) 1.60£0.12 1.500.11 P<0.001 p<0.001 1.29+0.13 1.2040.12 P<0.00] p<0.001
Lumber spine BMD (gcm-2)  1.090.18 1.0520.19 NS p<0.0l 0.99=0.18 0.87+0.15 p<0.001 p= 0.001
Leg BMD (g.cm-2) 2.5140.22 2.3120.19 p< 0.001 p<0.00)  2.09=0.22 1.9310.18 p<0.001 p<0.001
VO2Zmax
{mlkg-I min-1) 33.246.6 313251 NS NS 101464 26.6+5.2 | p<0.001 p<0.001
Handgrip strength {kg) 41.0¢7.1 353=6.3 p<0.001 p <0.001 26.845.0 233443 p<0.001 p< 0.001
LEP (W) 14363438 1016376 p <0.001 p<0.001 800239 630188 p <0001 p<0.00]
One-leg standing test (sec) 103.0£30.5 78.0+49.7 p<0.0l p<0.05  94.0+33.8 100.1£34.1 NS NS
Chair stand test (sec) 5.4£1.0 5.741.4 NS NS ‘ 5.6+1.3 5.6:1.2 NS NS

PSa, predisposition to sarcopenia (one standard deviations below the young reference data). Waist C, waist

circumference; BMD, bone mineral density.
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Table 3. Correlation matrix among measurement values in men (age 2 41 yrs, n=81).

One-leg
Body . Body Handgrip standing stand
SM1 Age height mass Waist C  strength test

Chair
Total Arm Trunk Log
test %fat AMM BMD BMD BMD

Ggm Gro)  em) Gp)  em) &g Goc) BMI () (kg (gfem?) (glemd) gcmz)ﬂ
Age o
—rre) 20310
Body height *
0.1010 -0.467
Body mass . M .
&g) 0845 -0.308 0.608
Waist C M *
{em) 0.423  0.111  0.183 0.768
Handgrip
M . - L .
Gg) 0.478 -0.574 0499 0.560 0.164
One-leg
standing test * .
(sec) 0.238 -0.363 -0.083 -0.020 -0.098 0,217
Chair stand
tost L] L]
Sl_o_e_z -0.103 0342 0009 0.007 _ 0.088 :0.329
L L] L .
BMI 0.739 0,056 0057 0.8256 0.844 0.380 0.040 0.012

Yfat * *

0011 -0.076 0.276 -0.086 0.391 0916

*

* L]

0.106 -0.038 0.336 -0.0656 0.441

. * .

0.116 0097 -0.110 0.093 0.723 0.648

L] . . . .

()] 0085 0.164 0061 _0.541 _0.760 0033 -0.108 0.046 0.838
AMM - . L] L L d .

) 0804 -0.609 0671 0843 D419 0652  0.122 -0.070 0.581 0.060
Total BMD ¢ ¢ ¢ *

m: 0874 -0.161 0285 0.420 _0.207 0.405

Arm

m » - L] L]

(gem?) 0.324 -0.179 0261 0363  0.143 0.394

Trunk

BMD

(g/cm?) 0078 0196 0070 0.110 0.066 0.094

Leg

m . . Ld .

(em2) 0.362_-0.208 0320 0401 0.156 0.411

-0.091 0288 -0.067 0.454 0.949 0.840 0.690

LEP . . . .

VO’max ' *
(mkgimin) 0078 0352 0136 -0.170 -0.378 0.005

*P<0.05

Fo. BEYZARF BT BDXAED OROTH
SEEDAMMIE, BHEA28.3+3.9kg, HH18.6%
2.6kgTHY, EMEOEEHRE LIBT3 L&
i 1 kg, B 2kgEVEZRLTWS (Table
. AREICE T 3 BEHOEMEE, EEHREOH
EXRFGREOBEVIEARBENTVWEILDLEZLQ
3. &, BERARBGR Va7 OE%EEY
WET BIicit, FHADEIHE DEFAZ
WHRE LERRICOVWTREMN L o —21T5 N E

<0.182 -0.304 -0.623 0.140 0.039 0023 -0.061 0.097 0.383

MHBLEZTWVWS. LIN>TEWRIR, BE0
RFBMED 1 DERRLIZEDTHH, FOHEANI DL
AHRFETIE THEEME Tk TBRE tWvWOHE
FBERAWVWTWS. FZHRBEOYNLIARZT EZOFH
BCRUTI2HBEDTEIE, BHEN8.8%, i
N20.7%THoTeh, 10U LOBRETIX, B
D57%, HHED3I3Z%, 0L EOBBRETIE, B
D76%, WHEDUNBHBFNICEY L. EHEOY
NaARZTOEEIMEE LBICEL &> TEHD,
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Table 4. Correlation matrix among measurement values in women (age 2 41 yrs, n=201).

One-leg Chair
Body Handgrip standing stand Total Arm Trunk l.q
SMI Age height mass Waist C  sirength teat test: %fat AMM BMD BMD BMD
) (em) {cm) ) (o) Gec) BMI (0 Gp (ghom2) ﬂmﬂwm
M. »
Gre) -0.315
Body height .
E) 0.119 -0.882
Body mass . . .
M 0.762 -0.347 0.321
Waist C . .
m) 0564 0021 ' 0.042 0803
Handgrip
strength . .. . *
g! 0.372 0476 0493 0325 0.039
Oneleg
standing test . . hd . d
0125 -0 -0.163 _-0.267 0.164
Chair stand
test L] L3 L] - -
!ﬁ 0031 0.176 0076 0.158 0.222 -0.174  -0.326
L . » L) L ] *
BMI 0.728 -0.158 -0.179 0,872 0.860 0072 -0248 0.127

%fat » . - .

) 0.161 0.030 -0.387 0.570 0.704 0216 _-0.188 0205  0.753

AN * - . . . »

g 0839 -0454 063 0.762 0.40€ 0564 -0018 0060 0457 -0.045

m nm L] L] L] . - - .
! 0457 0891 0488 0.450 0.091 0496 0141 -0.087 0208 -0.113 0.626
§

Arm

BMD . . * . . . . .
{gfem2) 0411 -0.886 0450 0383 0.081 0485 0.129 -0.054 0.189 -0.117 0.567 0.923

Trunk

BMD . .
M 0. 366 0.435 0.32! 0.374  0.163 &Sg -0024 -0.0756 0. 219 -0.039 _0.466 0674 0.602

m -+ . » » L ] L] - L 3 L d -

0.467 -0.819 0.448 0.462

0.133 _-0.095 0.243 -0.055 0.609 0.956

LEP L - A\l L . L] L L] . - . . -
[\\7] 0503 -0.497 0348 .0.515 0.282 0.533 0.051 -0.274 0356 0.044 0.581 0.543 0.467 0.430 0.524
VO’max . . . . . . . . . . .
E_ll!ﬂmln) 0.132 _-0. 213 0.134 -0.170 -0.384 0.188 0.165 -0.201 -0264 -0.556 0.169 0289 0252 0158 0.248 0.132
*P<0.05

YNIARZTRERB I ES R OEENEESC
LRI NS,

YN a7 L GEEE L OBRICOVTIE, &
BEfE BFHODILEENDRRy ROER) H
R399, BITRED, BERASVRAD
ET2 L EOMENRHONS. Bk, SkrEh
TlOIHBERAREFETHD, HREHRTS
TR, NEBEZITICHELERZENTEDED

ICHEHETHS. Baumgartner 5OHETIE, coH
BEIC K> THBE LY NIRRT LE LSk
THBRE T, IADLREZHAVWEEEERICEIT 3
BAREELOMICERBEEEZRDTNE'Y.

IADLREIZ, BRI L35 EKEERABET, 20
AEE TEESr50h3h, "BWINESTT
x3h,, "EETHETE3Y,, "RECEHENT
3h,, "MEOEENTEXZD, KEBHED
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Table 5.  Relations of SMI to variable using univariate and stepwise regression analysis {(age >
41 yrs). Predictor variables that had an F value of 4 or greater were selected for stepwise
regression analysjs in three variables both in men and women. BMI, waist circumference and
age were selected in men and BMI, handgrip strength and waist C were selected in women.

Men Women
(o=81) (0=201)
. " P value for . . P value for
Variables sml I_e wmm partial F value Sln;):on P"lt:llm partial F valve
correlation ° correlation
3‘::) 031 015 NS 752 032 007 NS 072
BMI
0.74 074 <0, 109.91 0.7 56 <0.0001 .90
iy 0001 2 o 104,
zm")"c 042 048 <00001  25.83 0.56 .0.15 <0.05 520
‘&3""""’"“"‘ 048 0.1 NS 087 037 040  <00001 5377
8:)'"* standing test 024 0.14 NS 1.46 013 0.04 NS 0.16
Chair stand test .
2010 y y . Y 3
o 0.2 NS 0.09 0.03 0.03 NS 0.2

Table 6. Prediction equations of SMI using multiple regréssion analysis in the development
group (Men, n=187). SEE, the standard error of estimation.

Prediction equatios (kg/m®)

R? SEE F value pvalue

One

N SMI = 0.220 x BMI + 2.991 0.56 035 23121 <0.0001
variable
Two SMI = 0363 x BMI — 0.058 % Waist C + 4,523 065 038 17241 <0.0001
variables
Three SMI = 0.326 x BMI — 0.047 x Waist C
variables Z 0011 x Age + 5.135 0.68 040 12831 <0.0001

Table 7. Prediction equations of SMI using multiple regression analysis in the development
group (Women, n=679). SEE, the standard error of estimation.

Prediction equatios (kg/m’)

R SEE  F value pvalue

One

c SMI = 0.141 xBMI + 3377 045 0.14  559.9 <0.0001
variable
Two SML = 0,133 x BMI + 0.045 X Handgrip strength ,
variables + 2400 0.56 0.15 426.9 <0.0001
Three SMI = 0.156 x BMI + 0.044 X Handgrip strength
variables Z 0010 x WaistC + 2.747 0.57 0.17 2954 <0.0001

HUZFMET 28D TH%. ZOME, IADLREIC
BOWT3 DU EDEEZRFODALHERZWVALT
1%, BfET3.666%, ZiET4.08HINaR=T7IcH
HYZZEMMESATVWS. 20, Yila=
Tk, BETE, FI RSB RE HENET
Wa—)VEIRE OMENEL, RETIIE, &%)

IRERE, BEF, ABOEENIENT LBRENT
W3, DED, YILORZTIRIEREDEIIDES
DRIEICHBEET B VWA 5. A VY—H VAR
ZRWETILIRZT7OREE[EL LTI, Janssend
PEEHBEDOTMED < A ) A1SDM52SDE T
BIGA1DYALANZT, A FA2SDEL LR
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—
—

OWomen ®Men
10 ° y=x
&
9 o oed 8,
& ®
'ga 8 | °
o &) oo
g & . y=0.989x +0.21
S 7 o 8 R =0.733, p<0.001
= 2 o°
(a) 6 o
y=0.954x +0.370
5 F o © R2=0.605, p<0.001
4 L 1 L 1 1 i 3
4 5 6 7 8 9 10 11
Predicted SMI (kg/m?)

Figure 2. Relationship between the DXA-measured and predicted SMI (skeletal
muscle index) in the cross-validation group. The SMI prediction equations
(4 variables) were applied to the validation group, and significant correla-
tions were observed between the DXA-measured and predicted SML

SR 2DYNIAR=T EERZLTWVWSE'D. oL
fEICHE > TE0mLL E DB L4504 A% ni5kic B e
OB EICOWTHBR LI TA, 7FRA1DYN
aANZTR, BRELHBITES, BRPILbENDL
EDRFEE, REOTARD]LDEFEIRDLN:.
Lee 5 A FPE A B 12000 A 2 X5 & UT- T ZSic
ShE, FLaRZTRIBRE LHEDEE, Bk

EENE, AUWG, BEERNE, ®WME, MREBUEIELU:

EWSP . ERRTIE, 2EFREELTEN B
HRNAT—ICBNTYNLaARST LZFDOTPHEICE
Wg BE L IEBHERE L O THERAESED LN
Tz (Table 2). #H/1, /NS ARBITHES, $3
WIRERIRE L OBENRENTVE. chbo
BRI, YLaARZTEZFOTHBICRY T ZE
¥, BRECHBENL-STED, THUCX>TE
BPEMEBCVRIBBOKRREICHZ LEZI LN
3. ZREHNRUIZBEADT I IXRZT BIR{HEIT,
GEPERTOGRET%2FHET 2 mh SR YRR
Ehlklnzs.

AR T, Fip, BMI, BH, B, BFIB
EHOFA, FHBHFRIZEFA D 6EBEZAW
T AT 794 BRI ERAVE T LItk T,

SMIDWEZE B ZHM T (Table 5). ZOFER, SMI
DOWREZERI, BEEBMI, BE, EROET, &
HiIBMI, 84, BEADIATHEEE N chbo
HEEBRAVAC LIck>T, —Bicb¥iax
7 EMET AT ENTRETHZLEALNS. T
hEDHEZBWERRIHICE T 3 HREREK
&, BHET0.68, LMHET0.57, HEFHEZIBEHRT
0.40kg/n? (5.4%), HHTO0.17kg/nf (2.9%) TH
h, HEHELLTREVWEEIENS (Table 6,
Table 7). ELICAPE TR, HEXNOHERICEW
T HERE L IRIOBMBREICX - T, HEREORY
BERHLTVS. ZOBR, BUERHRIICEY
BHEEDSMIEDXATRDIZSMI L DEEFRE D)
i, BHES0.73, LMEH0.61 LEWENBLNTE
(Figure 2). BHOZUNRNBOREREL, #
ERHRBOZhIDEDLTHICKEVERTSH-
edd, THICDODWTDEHIIFRIETHS. Figure 2
DRI, AFETROISMIDEERD, BV
ETHVaARZTEAETE AT L BRLTWA,
AREII N DPDFBEFNHS. 1 D13,
EWEOBREDERTHS. YVIARZTIB—K
LEBEICREL LY, ARRORREORS
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FHIBRTHY, ThLULOEROBERE IV
TRFMET AT LHBTERV. 2281, £WHED
RBEOHETHS. AMBICHNHERER, #
REDBREMHTZE0REST, BuURES
MENTEY, HEARETCEIHNTSS. L
o TEHHIE, S0 EDX b Eim A HEREZ KL
LRI & > T, Y an=7 LiEkEDiE
RS, ZRRRE Y L OBEIC DWW T DREED
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