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

Ryoko Kawakami* and Motohiko MryacHI*

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

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

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

Methods A total of 483 men and women, aged 20 to 69 years, participated. The standard questionnaire in-
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. Vozpeak was measured by in-
cremental cycle exercise tests with indirect calorimetry.

Results The daily step counts, the amount of PA at 3 METSs or more, and the VOgPeak 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 Vo, 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 KAWANOQ,
YUKO GANDO, SATOSHI HANAWA, MOTOYUKI IEMITSU,
IzuMl 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/heightz, kg/m?) 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/m’ and 5.46 kg/n?, and those of
PSa were 7.77 kg/n’ 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-
ly 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 group, and strong correlations were also observed
between the DXA-measured and predicted SMI in men and women. This study proposed the reference
values of sarcopenia in Japanese men and women. The prediction models of SMI using anthropometric
measurement are valid for alternative DXA~-measured SMI in Japanese adults.

(pn. J. Phys. Fitness Sports Med. 2010, 59 : 291~302)
key word . Sarcopenia, Japanese, Reference value, Prediction equation
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SMIEBRRRF BT H & ORFICI:, B TEERIEE
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BEUTable 7 (M) WICRLic. EEBROHRE

° 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

Age (yrs)

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

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

Age (yrs) 28.2+7.4 28.0+7.0
Body height (cm) 173.4+5.5 160.4+5.8
Body mass (kg) 68.9+9.1 53.5%7.5
BMI (kg.m) 23.0+3.0 20.8+2.6
%fat (%) 16.6:4.8 23.9+5.8
AMM (kg) 26.1%3.1 175423
SMI (kg.m?) 8.67£0.90 6.78:0.66
VO2max

{ml.kg-1.min-1) 41.6£9.6 36.146.5
Handgrip strength (kg) 44.8+7.1 29.8+5.3
LEP (W) 1834£452 9524254

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

BB BSMIEED2.9%) ThHoTe. ZLUEHR
FBEIC B A HEE DSMIE DX A TIRDTZSMIE DR
ERE ) &, BMEA0.73, LEH0.61TH o7
(Figure 2). '
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HBEVZS.

B, Hvax=70SRE L U TldBaumgartner
BEOMENELAVLATNE™. 5, Gal-
lagher 5'D DFEFTHIZE (M¥y X A& T 1) Bl
BEEE (QORLLT) DSMIDFEE A F A25D%
AWTHvax=7 OfHiiEER R LUz, DT
N—TBRLUTET NIRRT OBIBEIX, SMITH
EM7.26, TENS.45THoTz. HEAZRRNRE L
Te KRR BN TIE, SMITEMENG.87, LA, 46
ThHb, WHEZIZFREDENREI NN, BET
l¥Baumgartner 5 DSEREL H L ROREVVEE &5

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

Men ( age > 41 yrs) Women ( age 2 41 yrs)

Normal PSa Sarcopenia effect  Age ‘Normal PSa Sarcopenia effect  Age

(n=215) (n=87) (normal vs. PSa) adjusted (n=843) (n=220) (normal vs. PSa)  adjusted
Age (yrs) 58.3%11.3 67.4x12.1 p<0.001 - 58.0+£9.9 61.210.0 p <0.001 -
BMI (kg.m?) 24.6+2.5 22,042.1 p<0.001  p<0001  23.53.2 20.4+1.8 p <0.001 p<0.001
Waist C (cm) 87.7£7.7 83.1£7.0 p<0.001 p<0.00l  84.1£97 77.4+7.5 p <0.001 p< 0.001
Yofat (%) 21.5+4.4 20.6=5.0 NS NS 29.5+6.1 29.4+4.7 NS NS
AMM (kg) 24.4%26 20.7£1.7 p <0.001 p<0.001 16.6:2.0 13.9+1.2 p <0.001 p<0.001
SMI (kg.m™) 8.61:0.61 7.43£0.29 p<0001  p<000F  6.88+0.54 5.79+0.26 p<0.001  p<0.001
Whole body BMD (g.cm™) 1.04x0.09 0.96+0,09 p<0.001 p<0001  0.87+0.10 0.800.08 p<0.001  p<0.001
Arm BMD (g.cm-2) 1.60+0.12 1.50+0.11 p<0.00l p<0.001 1.29x0.13 1.20+£0.12 p<0.001 p <0.001
Lumber spine BMD (g.cm-2)  1.0910.18 1.05£0.19 NS p< 001 0.99+0.18 0.87x0.15 p<0.001 p<0.001
Leg BMD (g.cm-2) 2.51x0.22 2.31x0.19 p<0.001 p<0.001 2.09+0.22 1.93£0.18 p<0.001 p<0.001
VO2max
(mlkg-1.min-1) 33.2+6.6 31.325.1 NS NS 30.1£6.4 26.6£5.2 p <0.00! p <0.001
Handgrip strength (kg) 41.0+7.1 353263 p<0.001 p<0.001 26.8+5.0 23.3+43 p<0.00} p<0.001
LEP (W) 1436+438 1016£376 p <0.001 p<0.001 800+239 630£188 p <0.001 p <0.001
One-leg standing test (scc) 103.0+30.5 78.0+49.7 p <00l p<0.05 94.0+38.8 100.1£34.1 NS NS
Chair stand test (sec) 5.4£1.0 5.7+14 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 > 41 yrs, n=81).
One-leg  Chair
Body Body Handgrip standing stand Total Arm Trunk Leg
SMI Age height mass Waist C strength test test %fat AMM BMD BMD BMD BMD LEP
(kg/m2)  Grs)  (em) (k@) lem) Gkg) (sec) (gec) BMI (%) (k) (gfem?) (glcra2) (_g/cmz) (glem?) (W)

Age "

(yrs) :0.310
Body height .

{em) 0.101 -0.457
Body mass * * *

(kg) 0.645 -0.308 0.608
Waist C * *

(em) 0423 0111 0.183  0.768
Handgrip
strength * * * d

(kg) 0.478 -0.574 0.499 0.560 _ 0.164
Oneleg
standing test * *

(sec) 0.238 _-0.353 -0.083 -0.020 -0.098 0.217
Chair stand

test * *

(sec) -0.103 0342 0.009 _0.007 _ 0.068 -0.229 -0.178

- Ld *

BMI 0.739 _-0.055  0.057 _ 0.825 0.844 0.350 0.040 _ 0.012

%fat * * *

(%) 0.036 _0.164 0.061 _ 0.541 0.750 0.033 -0.196 _ 0.046__ 0.638

AW . * L » * - t

(ké 0.804 -0.509 0.671 0.843 0.419 0.652 0.122 -0.070 0.681 0.06Q
TDtﬂlBMD * - * * * *

Sﬂnnﬂ) 0.374 -0.161 _0.286  0.420 0.207 0.405 0.105 -0.038 0.336 -0.055 0.441

Arm

BMD * - . - . * -

QZCmZ) 0.324 -0.179 _ 0.261  0.363 0.143 0.394 0.011 -0.075 0.276 -0.086 0.391 0.916

Trunk

BMD * *
ggcmz) 0.078 0.196__ 0,070 __ 0.110 0.066 0.094 -0.085 0,116 0.097 -0.110_0.093 0.723 0.648

Leg

BMD * . * * * * * . »

(g{cmZ) 0.362 -0.203 _ 0.320 _ 0.401 0.156 0.411 0.116  -0.091 0.288 -0.067 0.454 0.949 0.840  0.590

LEP - . . . - . . . » . » .

W) 0.616 -0.657 0.443 0.488 0.109 0.675 0.309 -0.380 0.298 -0.134 0.726 0.358 0.258 0.014 _0.401
Vozmax > - * - -
(ml/kﬂmin) 0.078 -0.352 0.136 -0.170 _ -0.378 0.005 0.133 _-0.182 -0.304 -0.623 0.140 0.039 _0.023 -0.051 0.097 0.393

*P<0.05
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Table 4. Correlation matrix among measurement values in women (age > 41 yrs, n=201).
One-leg  Chair
Body Body Handgrip standing stand Total Arm Trunk Leg
SMI Age height 'mass WaistC strength test test %fat AMM BMD BMD BMD BMD LEP
Ggim?) Gre) (em) (o) {cm) {kg) (sec) (sec) BMI (%) (k) (glem2) (glem?2) (glem?2) (glem2) (W)
Age *
(yrs) -0.315
Body height *
(em) 0.119 -0.382
Body mass ¥ * *
(kg) 0.762  -0.347 _ 0.321
Waist C * *
(em) 0.564 -0.021 -0.042 0.803
Handgrip
strength * hd * *
(kg) 0.372 -0.476 0.493 0.325 0.039
One-leg
standing test * - * hd *
(gec) -0.126 -0.271 0.146 -0.163 -0.267 0.164
Chair stand
test - * * * *
(sec) 0,031  0.176 0.075 0.158 0.222 -0.174 _ -0.326
- * * * * *
BMI 0.723 -0.159 -0.179 0.872  0.860 0.072 __ -0.246 _ 0.127
%fat * * * *® - * L *
%) 0.161  0.030 -0.297 0.570 0.704 -0.216 -0.198  0.206  0.753
Am{ * - - - » - *
(kg 0.839 -0.454 0636 0.762  0.406 0.564  -0.016 _ 0.060 0.457 -0.045
Total BMD * * * . * . *
(gcmZ) 0.457 -0.691 0.488 0.450  0.091 0.495 0.141 -0.087 0208 -0.112 0.625
Arm
BMD . » - * - * » -
{glecm2) 0.411 -0.686 0.450 0.393 0.081 0.485 0.129 -0.054 0.168 -0.117 0.567 0.923
Trunk
BM‘D * - * * - - * » - .
(glem2) 0.368 -0.435 0.321 0.374 0.163 0.336 -0.024 -0.075 0.218 -0.039 0.455 0.674 0602
Leg
BMD * * * * L4 * * * * *
(glcm2) 0.467 -0.619 0.448 0.462 0.138 0.448 0.133 -0.095 0.243 -0.055 0.60% 0.956 0.887 0.567
LEP - * * L] * = * »> * * * * *
(W) 0503 -0.497 0.348 0.519 0.282 0.533 0.051 -0.274 0355 0.044 0.581 0.543 0467 0430 0.524
Voﬂmax . * * * * * * * * . * * .
(mlfkgmin) 0.132 -0.213 0.134 -0.170 -0.364 0.188 0.155 -0.201 -0.264 -0.556 0.169 0.282 0.252 0.156 0.248 0.132
*P<0.05
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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 analysis 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
(=81) (@=201)
. . . P value for . R P value for
Variables Simp l.e 'Pama‘l partial F value Slmpl? Pama.I partial Fvalue
correlation correlation N correlation correlation X
correlation correlation
Age 031 015 NS 752 032 -0.07 NS 072
(yrs)
BMI
0.74 0.74 <0.0001 10991 0.72 0.56 <0.0001  104.90
(gm2) ‘
2’;‘)“ ¢ 0.42 048  <0.0001 2583 0.56 0.15 <0.05 520
g“g‘;dg“" strength 048 0.11 NS 0.87 037 040 <0.0001  53.77
8::)"* standing test 024 0.14 NS 1.46 0.13 -0.04 NS 0.16
8;:;’ stand test -0.10 0,02 NS 0.09 0.03 0.03 NS 0.23

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

Prediction equatios (kg/m?) Rr? SEE  F value p value

One —

: SMI = 0.220 x BMI + 2.991 0.56 0.35 231.21 <0.0001
variable
Two SMI = 0.363 x BMI — 0.058 x Waist C -+ 4.523 0.65 0.38 172.41 <0.0001
variables
Three SMI = 0.326 x BMI — 0.047 x Waist C
arbles 2 o0l % Ago + 5135 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/mz)

R? SEE  Fvalue pvalue

One SMI = 0.141 xBMI + 3.377 0.45 0.14  559.9 <0.0001
variable

Two SMI = 0.133 x BM! + 0.045 X Handgrip strength

varbles 240 056 015 4269 <0.0001
Three SMI = 0.156 x BMI + 0.044 X Handgrip strength

variables — 0.010 x WaistC + 2.747 0.57 0.17 2954 <0.0001
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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
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activity [mh] OR physical exertion [mh] OR energy metabolism
[mh] OR physical endurance [mh] OR anaerobic threshold [mh]
OR physical activity OR exertion) AND (aging [mh] OR anthro-
pometry [mh] OR body composition [mh] OR geriatric assessment
[mh] OR geriatric nursing [mh] OR muscle hypotonia [mh] OR
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fat-free mass OR elder* OR seni* OR geriatrics [mh])AND (in-
tervention studies [mh] OR (randomized controlled trial [mh]
OR cross-over studies [mh] OR double-blind method [mh] OR
single-blind method [mh])OR (controlled clinical trials as topic
[mh] OR controlled clinical trial [pt])OR (meta-analysis [pt] OR
meta-analysis as topic [mh])OR systematic [sb] OR random *
[tiab] OR random allocation [mh] OR (controll* [tiab] AND
clinical [tiab] AND trial [tiabl))

2) XHHOFIE F— X=X TORENHE, 11
ZOBEFARVBHSELTEI A PV EBEFETRA, 8D
KELHMNIH/LEHIRT S (—RAZ V== 27).
BolzBR XN a¥—2 W) FE, 2Z20EMFICL
A5G b, EBA AN ERSTREINE (DEXA),
CT, MRI DWW TEfli L 2 BRI RITTE
CHET A EEBERNANAMFEELERL, T RAT—
TVMZEH L. TEFY AT — T VICIEE ANE
(Po—z=rroMEE BE EERty FMbdbsnid
BRI, MEEE, MIRD) EBAEEL .

B R

) XwmombLEE FERIBERcL-sTRrEZN
RBRIEBIARTHo7. 2BDEMRICL B, WER
X OFEFIC & A, Physical Activity guidelines Advi-
sory Committee Report I2& E N5 BRI, & 6N
2HEOEMROL Y 2 —C X VB I NZHLEED
#, 11 OFEIREENT. 2D B non-RCT TH 5
18X®, AT 7S ADOFMLZERO L1 HX %
B IBMIIDOWTIZEF v AT — T V&R DO
B OSIGESNASFEERMIERLL (R,

2) HHEN0ORLOEE 9ODHENI b, %
LEg HE BRI REEEHGHI V-V
DHBZPLPIILEDDONR 60D, F0) LB
EVNARICHEMUIEE 6D, FERFRONLE o7
MRl >2THoTz FE.

BEED LLEFBEOHN M-V I BERBE
CRIEFTHEZRFALALDDIE3I2Ho 4 (ED. 7
W=V FRERELZE2HW GO N -V 7B L
i3 Ay VEEMEOEERIEIEL LONMAMEE
R DTHo72d, 30DETOMETERBEDNE
BREMIBZD LNk 7.

% £
KYAFTF4 v 2 LY a—TERELhZELRMA
UTo@EYThsH. EREHN N —= v I PEHED
ERGELEMECLELERCTAS5AD o712 Kk
B LT ERENGN ML —= v SRR IS
LEWwEWI RCT A 32H o7,
SODERMEBMARED Y LERLLFTREOEY
1, BENFEAEEEE (IRM) ©80% ML v b

48% 1% (2011:1)

B-BEEK 2~3ty b-8~12H /Ly b, HEMN
BIATIMNL—= V7P 10B~18 7 HHTH »
7o, BB LE SN 1 OO TIE, HEEMEYY
2|, D 10 BHTHY, PL—=V7DEN6D
DFEOH TR LI Edo. 2561, HHlL—=v
FRTEEOIMEDATER LI LEDLLT, &%
DERHEERT I ML L EORBHRICHE L L
EZHhAb.

FGN=NY FRPBERER 2 W ERELSHRE
OB L=z 7B LIk 3 Ay VIEEEREDAER
eIl EDN AR RE RN 3 oH o7, 27T
O ETERGROFELZEINIED Ntz K
FHEHH ML -V X, BERENL - 7 ED )
BERCHBIA XY MEEETHY A7 LR VEIL,
REPY RN ==V BB R EDPRET, NETFHO
BEHBICBOTEERE N —2 v 72D 135501
ERTEEME (feasibility) AAHVEE HETH S, EB
WCHEEOAEFHOBIST, SHREGHN —=v %
EML TV ANETFTHEEZ I P2 EEEShS. &
BIROBEEAET OS5 AORERCERD DI, W
NaARZTFRERGEELZ 7Y VAL LRSI TR
, BHRRFEED 2T b LTCERSIN:
WEDELRTWCSERD 5.

BHOHRET T M AALTHBEHAAGRIE, £D
WX THIRENTWS., § M v—= v 7 OmEm
FIZonTl, BAREEZOTAKSL Uy THhLEa—
EhY, UToL&G2BL-IHGHNL—2 v 7], &
EOHBIEMIIENTH L I EHFRBEINTVS.

SR BRKELEER (IRM) ©50% bLE (figps
PoEWE) by M- Z2EEHE:1~3%y b -8~
12E/+Ey b - $HE  F2~3H - BEH 3 HME

PN ARz 7 OHE - BEHEEIHSICHELL TV
Wz ki, EFREen L u s A 0WmERTEHE
FRELZDIDICL TR EEZONRAS. BRRIZBWTY
RPN ARZTOHE - BHEEIRIL TS E
IEEWVEEV A, Baumgartner 5 DIRES 5, MEHE
68 (=DEXA 2k AUEHME (kg) /HEYD 405
REDEHED -2SD ki a7 LHET S
EW I EED, BEELSBIFIANOGNAS LI o TE
220 HPETH, NEGEREZEHRLYvax=T
HEEREDHENLFRALIHENERIN TV LY, 5%
HERAZTSRE LAE L OMERRREOERICLD, AR

ADLDDF I aR=THE - BUIHENRELINDL S
EHEING.
b ]

PN AR T REFMTAEBNLREECHLERHE
PEMREL-012E, UToLt2H-+E0ESHD
NV S RUETH L Z EPRBENT.

- PREE R AZELEEE (IRM) @ 80% LLE

by M- B RS 2~3ky b - 8~12E/k v b

- HHEE A3 E -3 AME

kB, ReWrEEL, BE - -EE - BLEH: 0B
PERICHIE S A FER EARETHHEEZ LN
BEE AR AFT TSN, BHEREV T



HraR=7 L&D 48:53
F1 ATt Ty A 4 LT BRI EE A AW O L EF L AF—T 0
i {
A 747 - il [ds W s b (| R e SRk
W B
2008 | Phase 1 : 63% IRM 6~8Mx1~2| 3 [ 243 | &Y |DESA AAB ~084 ke 9
o 85 ~ 100%IRM v b ORI | KLEE - 001 kg
Wi s S~12pIN3
Phase 2 i’l‘\l“‘liu L -
2007 | il HRDL T A L IRER L PIGHIEAO T0~ [ A 30 ~ 40 3 [ R2# | &) | CT I AH = 13.0% 10
ifilz R50, [l W R
oYy
iy b8 ~ ISRA GEuiz) [ By b L8 ~15
ST AR IS L | M
LI T s X1 ~24 vk
2007 | STRHWO L L P A% A50 | L#IT 10 ~ 50%IRM I5~20ix2sct | 3 [108 | &U |DEXA Ay ARV AT 1l
2811 50 ~ BO%IRM 15 ~ 20 I x 3se1 SEPI | A AR S 10 kg
3~ 6 60~ 75%IRN | 12 ~ 15 Wi 3set JEUE -0 kg
7~ 10011 75~ g%IRA | 8 12RO Sse R4
(v i 45 fit A+ 1] kg
, KRR —03 ke
2007 B4 RIS ~ 124 3 52| &b | MR BT 12
G 2 Y i 2 N LR L8~ TORM (WEERIE Ao | A ABE - 17%
L L :8~10 A SHRAIE 5%
<2 & b AT
2000 Wl 1271 60 ~83% | 8~ (2Wix3ser | 3 | 120 | &Y | DEXA 2 13
S S ! o) SRR N | R R - RN 10 ke
\ ‘” 8 ~ 12 I x 3set WIS A O 07 kg
By 4 h % 60 ~
A DR L wani
YA (R SRR+ JRIRIG AL 09 ke
T H 0.3 kg
2001 | 1 m\ TR = i 72 | e 60 % 2 |18 | %L |DEXA FogmL 1
SeLp BN
2007 | 3 > 4l 72 3 F0) b L 10RM (#5308) WMx2Eyh | 2 | 108 | %L |DEIA i b L g ABE - 04 kg 15
imﬁ'”“-’7*5 A B AL BEIRI | BEBRIRRAE + 02 Ly
W3 Ay b Lo RN+ 02 ke
2008 | SpABEABLL ST 3AwY 40 ~ 60 55 2 | 488 | &L |CT AW —275% 16
ALz KIBargesser | kbl —~3.7%
' it AT R
2008 | WEHELUNTS b L T0%IRM Shix3tw b | 3 |12 | %L |DEXA F—s L 17
WAL - L (g IS BRI

TBOE NE LR - REMETESH A 54T n
V7 MEBESALHTEFIADER 2%

TEW 7.

ABFFEIL,

TR 21 EEE A BEENREE

FHEEBSHND ERHEREBLEROHEEIIFS T
AR IREE [NE TR

0)_.

2

=

3)

4)

e LTERL:.

5IRAXE
1) Evans WJ, Campbell WW: Sarcopenia and age-related

CEARAN LR REE]
RLTHELETS.

changes in body composition and functional capacity. J
Nutr 1993; 123(2 Suppl): 465-468.

Physical Activity Guidelines Advisory Committee re-
port, 2008. To the Secretary of Health and Human Serv-
ices. Part A: executive summary. Nutr Rev 2009; 67 (2):
114-120.

Tsuzuku S, Kajioka T, Endo H, Abbott RD, Curb ]JD,
Yano K: Favorable effects of non-instrumental resistance
training on fat distribution and metabolic profiles in
healthy elderly people. Eur J Appl Physiol 2007; 99: 549~
555.

Katznelson L, Robinson MW, Coyle CL, Lee H, Farrell

5)

6)

7

CE: Effects of modest testosterone supplementation and
exercise for 12 weeks on body composition and quality
of life in elderly men. Eur J Endocrinol 2006; 155: 867—
875.

Pollock ML, Franklin BA, Balady GJ, Chaitman BL, Fleg
JL, Fletcher B, et al: AHA Science Advisory. Resistance
exercise in individuals with and without cardiovascular
disease: benefits, rationale, safety, and prescription: An
advisory from the Committee on Exercise, Rehabilita-
tion, and Prevention, Council on Clinical Cardiology,
American Heart Association; Position paper endorsed
by the American College of Sports Medicine. Circulation
2000; 101 (7): 828-833.

American College of Sports Medicine Position Stand. Ex-
ercise and physical activity for older adults. Med Sci
Sports Exerc 1998; 30 (6): 992-1008.

Baumgartner RN, Koehler KM, Gallagher D, Romero L,
Heymsfield SB, Ross RR, et al.: Epidemiology of sarco-
penia among the elderly in New Mexico. Am ] Epidemiol
1998; 147 (8): 755-763.

Sanada K, Miyachi M, Tanimoto M, Yamamoto K,
Murakami H, Okumura S, et al.: A cross-sectional study



48:54

AREFEZRHER

" of sarcopenia in Japanese men and women: reference

9)

10)

11)

12)

13)

values and association with cardiovascular risk factors.
Eur J Appl Physiol 2010; 110 (1). 57-65.

Binder EF, Yarasheski KE, Steger-May K, Sinacore DR,
Brown M, Schechtman KB, et al: “Effects of progressive
resistance training on body composition in frail older
adults: results of a randomized, controlled trial”. ] Geron-
tol A Biol Sci Med Sci 2005; 60: 1425-1431.

Bogaerts A, Delecluse C, Claessens AL, Coudyzer W,
Boonen S, Verschueren SM: Impact of whole-body vibra-
tion training versus fitness training on muscle strength
and muscle mass in older men: a 1-year randomized con-
trolled trial. J Gerontol A Biol Sci Med Sci 2007; 62: 630~
635.

Levinger I, Goodman C, Hare DL, Jerums G, Selig S: The
effect of resistance training on functional capacity and
quality of life in individuals with high and low numbers
of metabolic risk factors. Diabetes Care 2007; 30: 2205~
2210.

Morse CI, Thom JM, Mian OS, Birch KM, Narici MV:
Gastrocnemius specific force is increased in elderly
males following a 12-month physical training pro-
gramme. Eur ] Appl Physiol 2007; 100: 563-570.
Kukuljan S, Nowson CA, Sanders K, Daly RM: Effects of

48% 1% (2011:1)

14

~

15)

16)

17)

resistance exercise and fortified milk on skeletal muscle
mass, muscle size, and functional performance in middle-
aged and older men: an 18-mo randomized controlled
trial. ] Appl Physiol 2009; 107 (6): 1864—1873.

Bunout D, Barrera G, Maza Pdl, Avendano M, Gattas V,
Petermann M, et al: The impact of nutritional supple-
mentation and resistance training on the health function-
ing of free-living Chilean elders: results of 18 months of
follow-up. ] Nutr 2001; 131: 2441S5-2446S.

Manini T, Marko M, VanArnam T, Cook S, Fernhall B,
Burke J, et al.: Efficacy of resistance and task-specific ex-
ercise in older adults who modify tasks of everyday life.
J Gerontol A Biol Sci Med Sci 2007; 62: 616—623.
Goodpaster BH, Chomentowski P, Ward BK, Rossi A,
Glynn NW, Delmonico M], et al:: Effects of physical activ-
ity on strength and skeletal muscle fat infiltration in
older adults: a randomized controlled trial. ] Appl
Physiol 2008; 105: 1498-1503.

Reid KF, Callahan DM, Carabello R], Phillips EM,
Frontera WR, Fielding RA: Lower extremity power
training in elderly subjects with mobility limitations: a
randomized controlled trial. Aging Clin Exp Res 2008; 20:
337-343.

Treatment indications for sarcopenia: A systematic review of exercise intervention effect

Motohiko Miyachi', Daisuke Ando®, Yukio Oida”, Yuko Oguma®, Rei Ono®, Yoshinori Kitabatake®, Kiyoji Tanaka’,
Yuji Nishiwaki®, Takehiro Michikawa®, Masahiko Yanagita®, Kimio Yoshimura® and Tohru Takebayashi®

Abstract
Objective: To evaluate exercise intervention efficacy for the prevention and treatment of sarcopenia in the elderly.
Methods: We conducted a systematic literature search of randomized controlled trials in the Physical Activity Guidelines
Advisory Committee Report (before 2007), Pubmed, the Cochrane database, and Igaku Chuo Zasshi (January 2006 to August
2009).
Data Extraction: Two authors independently extracted relevant data. A total of 951 articles were found by search engines,
and 9 studies were finally selected after a review by 2 experts. The content of these studies, especially duration, sets, peri-
ods, frequency, and intensity of exercise intervention were extracted and summarized in a results table. Five of 6 articles
concluded that high-intensity resistance training significantly increased soft lean tissue and muscle mass. The remaining 3
articles indicated that moderate-intensity resistance training did not affect soft lean tissue or muscle mass.

Conclusion: This systematic review suggested that high-intensity resistance training with sufficient periods, frequency,
repetitions, and sets is effective to counteract the loss of muscle mass associated with advancing age.

Key words: Systematic review, Sarcopenia, Muscle mass, Resistance training

(Nippon Ronen Igakkai Zasshi 2011; 48: 51-54)
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