Official Position Stand of the National Strength and Conditioning Association

BHEDLHDLIXE Y ARL—ZV Y
SXARLYTRZAVF 12z I
2OFILaVATARAVR

Resistance Training for Older Adults: Position Statement From the
National Strength and Conditioning Association

Maren S. Fragala, ' Eduardo L. Cadore, > Sandor Dorgo, °> Mikel Izquierdo, *

William J. Kraemer, ° Mark D. Peterson, ¢ Eric D. Ryan, ’

! Quest Diagnostics, Secaucus, New Jersey

% School of Physical Education, Physiotherapy and Dance, Exercise Research Laboratory, Federal University of Rio
Grande do Sul, Porto Alegre, Brazil

% Department of Kinesiology, University of Texas at El Paso, El Paso, Texas

* Department of Health Sciences, Public University of Navarre, CIBER of Frailty and Healthy Aging (CIBERFES),
Navarrabiomed, Pamplona, Navarre, Spain

® Department of Human Sciences, The Ohio State University, Columbus, Ohio

® Department of Physical Medicine and Rehabilitation, University of Michigan-Medicine, Ann Arbor, Michigan

" Department of Exercise and Sport Science, University of North Carolina-Chapel Hill, Chapel Hill, North Carolina

[¥—T7—F] XbL TR ML—Z27 :strength training. =& : elderly. 7 L 1)L : frail. &L seniors.
IJ7HH 4 X exercise. LI A2 XTI IHH 41 X ! resistance exercise

30 A2 ME 4ADDEEHTEBEDODL D XZ XL —Z
EZBMREBEDEWVEETH, B BIRHEDR SUDRIND =D DHREFEEBEEZDEMIFTELEDIET
PRHHELUHEEDRTORRE RV 5 2464 CRAERMBT B, §hbE. @ 7OV ITLTHILD

MENELEHEI, DL ERAGEERFNLREED ZH. (o) EEBFAEIC. (o) HRERIFIZE, (d) 7L 1L,
EETSE. BENCEEPERICHT 2RBEME£EX PNINRZTHELUMOEBEEREBICHTIEBRERTH

SE3, ZDESH. SHEORELB/UDLDHICIE. F 3, R¥vaLXT14 x> bOBEMIE, a)E@HEDOL
FEEBRBOEADHRNVLETHD, CORII 3R TVRBLARL—ZCJICH{T B L VB THRENE
TA X MNDEWNIR. RFOEELMEOBE 2 1RHE FEDEREXERTSZZE DLIREZRAML—Z 2
L. S@BEDEZDOLIZXZLZIML—Z2JIZBL T, ThEmEDEECHEEICH S TR ERET I &,
TETCRICEDKHBEZREZRM TSI ETH B, 2 C)EHMEDLSAZ AN —Z229 7075 LDOER
DRI 3L ZXTA AL MIRERTVWE LIS, & T 2B CEEER R ARABRICHNZZZET
EDHRICEN, LYZAZZAML—ZC T 2BLTE H3,

DERICHINT S e, BIEEEIVRNOENTATH
BENBASPICHE - TWVD, BILICHOIEHHEFHED
WD PEEFRIRESE L. SHE DS HFEEE. BEIRE

BiE, BMERENERE. LENTERSSUVEENE
PRESGICELBERIET, ORI I3 ATA b

(© National Strength and Conditioning Association Japan 2020 _



EPRE(YTV—XFA XU B)

ORIV avAFANA Y NORMIE, RFOREEL
WMREF L, T7 94 A X707 T 50%K% L.
EHEDLODDL YA VAN L= I LTI E T
YAHEDCHERFEHARM T L L TH L, mHFIITRIL.
VIVAY VA== &L THOBEHICH LT 2 2
. M ORTRMHEOWAD (I ax=7) & EFEW
FEETE(7 LA V). BLX O ZN O D E ks O S IERRE. #
BRe ). HAME, BUHEBOEH, LEN TR, AT
DEZEIRIZTELBEEE RN NAATHLI L%
RLTW5,

EBHEORBEHN R LV AT VAN L= T DI,
4 OO LR T OB WMEPRREND, TNEDHE
BEFEOHNIL, a) BEHEDLVAF VA ML= 72
AT L L) TREN S HEOREEZTSZ L. b)
LIAY VAL == T ERE OBERECEREIZL 725
FTHEERET DL, ORI EDL IV AY YA ML —=
7T T T AOFERII T S BREREEE LI B D
INRIZHIZ B2 TH Bo

BI18: LR AL —Z2 07O 5 ADEH

L ZOHH A X7 7=y Z7I1Ck$ %Y % 1558 L #Y) 2
Wi iid, WEYIER SN LIRS VAL —=
7Ty g ARG EREICE o TRETH b,

2. BHEDIZODLIYAY VAN L=y Ay I A%
BYNAER T 2121, EAICEDLETHRET L. #50 (¢
VATA X =2 a )W) ANMb, KFHEZEIZ1 ~
2HEHOLME T 7 A X% 2~3+1y Mi%kw, IRM
(RARZELERE)DT0 ~85%DFRETH2 ~ 3 HFEHT
D5, AR O EE) & 5 HTAT R O P (40 ~ 60 %
IRM) @787 — T 7 4 4 LT ANB LD D 5o

3. BMEDIODL IV AY YA N =2y 7T T AL,
AL EV A ¥ A ¥ =3 a v B X OHEMED ERICHE
)T EDVWETH 5,

B2 BREICHEIIBDLIRZ AL —Z 21234 T 3
B ETEF B

4. YNNI ENTZ VY AF VAN L=y 770y A
(& BALICHE S B O IR RE O 2L R Ffi, & b oFK
i OTREDZALIZKIIT X %,

5. MY EN N L —2 v 770y T Ald, SEED
IR0 — B L ORI OFRE & RHET & %0

6. BEIEIZBITALIY AT VAL —Z Y FADBEIEGIE.
bL— = 2 7T B MR O#IG B & ORI 4R
ERNVEVDIRE R/ LTHL %,

n NSCA Positon Statement

B3 SMEDEDODL I IZ X ML —Z 2 TDHEEER
Fll 2

7N AR ENTZ VY AY VAN L=y X Tay S A
X, BEiRE). SrfAtEne. HEAIEEIE(ADL) /87 4 —
YU AERYEL, BEEOBMEEMRETE b,

8 WY ENIZLYAY YA ML —ov 7y Tar g a
. BEB L UERE L EOBERFRIINT L EiEE O
HhEMESEHLIENTE b,

9 WMYNAMERENT LI AY VAN L=y T Tar s
. EE O L EA SRR OB 1T O,

BA: TL A, YIANZT, FOMDIEMEEIZHT
BBCE

10 VIRF VAN V=27 7ursnid, 7400, B
B IR, BB EZ OB MEEIRO B 5 EEE 12
EbETHEITE %,

1L VYRZ VANV =27 7ay T ME, RiGE®%
R MRS AT LT\ D SRS ISAIS L C AR
T&5(FbECHML ML —= v FEHRESEAM T 2 )
IHH A A BERTH%E),

aff
ZIDPBRBGEBAICRIFTTHE

HALE, 72l ZBERESZVHAETL, BRHECH
B L UHHERROKT DR & 2 28k~ 2 B FE LT
PE9 o EBEEMEES (A MLy =20 A THET 5 b
7)) OBEW LT & a2 HRITH T2 E5HEE L7225
3 (355), HMECLIHM 2 B LBIGE, EEXE L THAZ
BN SRR Y s, BWEE. TEEE. ADBREN
B EOMEEMIZ X > THEA &SI 5N 5 (52),
RO T L HFEMAMEN T 2 LI X 2 Ekis AT (E4E
65 UL EEREND Z LS V) ORINE, BIEER
DREEROBINE ZHILE 725 L7249 2D X)) 2t
. KENCBWT, BIRICHE ) BEIBENEEZ 7256 L,
BEED e W ZREA AR E A LT 5(32233649) 0
Tob ZMEFIZ (RO L WIRET)FELxEAQLL LT, &
HEZW 2 BENTOKT 25 LI LIX g kRS, BEREk
EOBESEIN, BUERETOEOKR T2 26T
(638) o 7 2 (LB E R AR OBRE L & B0tk S
THRIET S L DL WEMEREIX. 20X RIERIZHT
BNEETE 2 EAL S, EHAEREES Z kbE b,

AL RO ek v ar= 7 LIFEn:)
(395,519) 1&, 60 Ll LD EiE TIEAMEL10% & 3w S
NTWBA(538), 80l ETIZ50% 1215 (39), 20k
PRI HIN CHE S THEEEEE DT ) 25, AR R
EEEER R CED T EEE L) LR (139), HH .

iy i



FEAIEP L, 30 EMEDL ALY D, 60 L
B IR DSHE T 5 (413) s SN F TIXAT R bz IR
72 C13(199.225) . THEOFEIZIFEE 1.0 ~ 1.4% ToWA L.
B LTS S N7 (207,298) K ) K E W &S
REEND, I axR= 7k, @mEEERICBIT 25K
T(200494) R EEB L EROFEREHBO—HLEZ N
% (518)s L22L. WiJOETIIETEHRRL HEREED &6 5
ELEWHBBERS S ), a7 ENKRL AT
S 2. EOWANITH T ORT OB AT RN T
HHTEDRIEBEEINS(124).

AL D Fm O A IFEREMBE D OIR T O R & %2 5
P FOREFEFHITOMKT % /v L TEEZ 5 (409,456,632) o
AL O RIE, HEolTE) H 2 ~5/KE
W(155) L7255 T, BRI Z B 0120 ) s & Rt T
DINA AR — I — 123N T BT OBME (B ko) <
26kg. THDIEII<16kg) BEH LN TS (14), b
DOBMEI, MBI 2R ERE T HI R R FE = &5k < BIR DT
SNDBTEDHLPIIE > TS (409), X512, FINDE
WEICBIT AN a7 I B ERIFZEEEZ. v a
NRETOERZEZFFEE L THIMRWZ L ICERZ &b,
NIRRT OLWMAHEICT L2012, HEmomd L5
WREDI T 2 AT 5 & 9 ICHESEFIHA EH L2 (138), =
o OMEEZE L, 8B GRE I %21 /) O 2% L BLR
fE)13(192), [#IbDONA v =D =L BT oENTw5
(526) 0 BRI ENT — DA HERE SN 20, B
DT IIHEBENRE D & L CoOE LN s L Bbh b
(155,225,292,412) o ADL% #1739 B REIIZ BT, /ST —
OERTEFHNEDESICEETHEIENRENT VS
(37.292) s % ® k. BERRIE (469) % B KK E (407.409) . FRH
HEJI DT (13,74,85,590) B FLERIE (406) . 8 & OVEFEK 2
£ % RHIFE T (367409,470,653) 72 &y EALIZHE B IZA L
DIERLBIORT E2FHEODTFLEHOIE T ANH
5o

FHHELH T B X OHERICE 2 2810128 £21L
. BEH. ¥y N7 BAMREE, BEREL L. AR
ANZALEREH L EBbI b, FHOBERICELT
F. BEICARERE 2 N, CRKEARES BREE R
THLEBEHEEZMALTVDE AR, FRkok
BHREDHIR DY 2 7 52512 % 5 2 ERWPS Mk o 72
(634)s 512, BHEOMZEIZL D, & V87 HEK DR
DL EEA LIt ) HoFEALER R TR ST
(145,247,253,325511,628,640) o & > 737 BAKDWA &,
DOULHEHERE, Wi, BLXUOY U7 HEOBEERT EE 5
(26,123253) 0 #ALIZ & BAE L NV DB %9 (455 ZAL -
A2 TITA=T V7)), EEEORFER LI TEROMJT
WL o THmAREHRATCTHD L (193), F 728 LItk

(© National Strength and Conditioning Association Japan 2020 _

I MM L RBFHRAMREEOBMINE. FILa=T7RHmH
BT EHEOMN LRI AN = AL % EET A RESED D 5
(41,311)

ZILEBERICKHIT B2 -0DL X4 L—Z22T
A FERICL L TEF L AWREREEZL L. &
WMEOBBEEFELES LOLOIIE, FH L HEBEOW T
DIMENRLETH L, BILDOENE R DLHTOH T, HD
BERIE TR WRE CRILDO 7O A & T &85 2 & b HE
HBRFTHAD, LYAFYPAMNL—Z T I2EkoTHi %
(MEAIT 2221k, BOBRT LR T LA VEITHH
THEITTRE T RN 2 HETHL I DN —E L TRENT
Wh(184)o LY RS YA HH A4 ik, EBLIZHED
WIRIHRE 2 W 5 L (223). 7+ —< > A2t#E L
(61,242) . FnsiAfE OREWITHAR A B0 L (242) . FitkREx & o
% (174,184,223) S HIEEEDEHE X O (397) .
REIEA R VB ERYGEL (146). S 512, BRI
TEREIRFE DB (268) . ATEDH O3 (152)  (LHLAY 72
FEREE D AMEHRF (108,119,660) . H I L 72 AR O UEE (567) . %
L CEBE RN OEHREOIKTICHS 345 (553) 2 L b HIS
Mo TWh, E612, LY AY Y AT 79 A XdE
OB D 2 LS/ D5, ZHd. ZVa—ADk
AFAY Y ARYEL. BNORFIOERZH I L2 &
D, 7273 VBOMY AR EY V7 BEREMRL. B
LR L BHEROMBEZEOM X 2@, ¥ v /37 Ml /5
LB Z RV E YOS X ) FMLIERN R SR 5
(173.304.364) Z £\ X W T b b,
AERFMEN L — = 0 IR & RRETIICG 2 B )8 Al
N T T AORENH LN, VIARY VAN == 7
. AEBREM L= 7O REMET ARAN LTy
T A AT T TN E > TERELRELRTHL EEDND
(480541) 0 LY A Y v A b L — = v 7SR R & A hE
WEETNC M T 2 BILOEEEZRMTEL LI ENRTYE
TV AN B (668891,465553573) 0 KA BIERDOL VAL
VANV TRHmEHEB LU %A LSS
WREMEASD 5 (243291) 0 T U T ¥ AH 5 - KIS BRI
LTHY, T/ A ADREBEIX, LIAY VA
L= Y 7T ZaIn &R S 5 (573) . & 512,
EMIChz2L YA A ML —2 v 7, BRERS
., JEEBIE IR PIlEARS % A & 5 (142,438,539,543,643) o
QHBEIRIRORNCB T, LIRS VAN L=V IHE
MEE ML —= 7L )b AEZTE Y Alc(HbA lc) 245
TEE5087. CNLOHBIZED, LIAY VAL —
ST LIE LIRS E A S5 (542,643) 6

LIYAZ VA NL—=Z 0 ZOFTTICH S NZFZRIZ S »
b3, TA)IoOEEE TSR L) 09 b Ko



—H e LTHN @b 2EHICSIML T2 0idbd
H787%7:1FTd % (570), Ml &HIZL>T, LI ALY VA
M=V TN\OBNOREEEL 72 5 T2 DIk, Zatt,
AR, R EOBES, KR, . BLOCHEIHED
R ETH5H(86)0 BMFEDOKE & —T7 OIRIL VR
DRIEDPIRL TV D DI, BEEDPLEPOHEICA ML
YTAML—Z YT RAFIZNY ANDS 2O, miE O
OOV AY VAN —Z Y FIZT A, VT RIS
HOLHTA RITA Y EREOVESETH 5,

ERIMICGE2 ~ 3. @)% 58 (70 ~85% 1RM) &
BHEI VYA X%22~3Ly N)DLIY AT VAL —
ST RIS AE =T 3 K ERT U, BES
EEEICD . TAEMEROD L EBEICL, T L
BHELE b 726T. INOOBMIGIE, FFZ, X7 —FL—
SV THREEN TV LEICIE. ADLOFEFER M F1z 2
ENb, S5, LIYARF VAN L—Z2UT1E, NT VR
UL, BEWEAMRE L BRI 2 MR L OB
BRI g, 2 BUMEIR S & HERAE R & £ O BRMERB O
AT S8, [ DI, BAN AR D 50 5,

ERF IR

FAaBEHT, TV AEDSCERNTEY AW,
Bl sy AREMARR, S5y Fa—HF—DE
REefma LT, S0l O, = — X8 X UNER
ISR B 70 OHEFRRIELMER L7, BT T > 2128
DL EERGFEOEEZERICIIUTEEE NS, (a) K
Wi L THALTS, ()BT AZET S, (¢
IETF Y ARFT 5. (d) €7 v AL EERNFE T K
535, ZLT(e)TEF Y AN TENETNDIHEIEHE
HEERST 52D, TEF Y 234 2R % 50585
SRl&H SN0, Wk HEd, BENIC, T
DOEFADORFEI I T v A DRI & 5Hli$ 5 12138 & % »
(642) o L7255 T, TORY Y a v A5 4 b AV FTI,
RO L#HZ L Ea—2 T, BESN-EE LR
M zeo#H ML ¥ o — 2343 25256100, b0
WFZEIE P DD b N7k RILEEIZE - TENS 720 B
FEWO UV EEE T OIRIE WEW RN L EES B H ),
72y BRI OEALIZHE ) BALIE KRB FEDZ AT 50
T, JRAERICED B  OEENERITBEY & 3A L S
Nhaholze ZORD YT, IRIEVCARESR, KRIBW %%
BME L R ICBE D SN B OEEL EE L. 3
WZIZ50 UL LoWERE A E TN T 5,

THFESCRA DIEIRAF R B2
L LA DR ($P 5D HIIATT)

n NSCA Positon Statement

R R BRICAR

. AR (1965 ~ 2018)
CBEFEIZ X B AR
BRI 50 DL
IABED T VT LIR30
.Y ba— VO
CHEIC W F AR

O N O U1 W W N

ENREDEHOIET R
BIS LR A MN—Z2 07005 LDEH

IV YA XTIy 7ICHT 2 EY LB BT L H
B s niE, BRI NALIRE R L—Z2F
TOJILERBRELCEWMEICE > TEELTH D, WELE
IROW F OREERD S EEREERORAIZE 5T (404).
FTVLANVDEREIZE > TH(94621), S5 IZHEKZE
2 LEmEICESTH (A4, VLIRY YA ML —=0 7
WEETHDLIENREEINL, LIYAY VAL —=V
TOMPIHETLRFHBL 2 — 2L B &, BEWICET
et b EE OBERE (70 ~ 92 7%) MR & L7220 fF0hf2E
2BV, 2544 HOWERED ) EbITR1IZEL VRS &~
ARV ==V FIZLBBORA TR EWRE SN
(96), fii. LY AY YA PL—= v ZICHEL2ETD
GBS R B O Tt S7ehs FAUEEIC P L —
SV TDORRBRETH o7, HBEEFELLT, BEVATE
AWz R e, HE L RWESERR 72T 7
= 7 FERFI YA XOERLE EDPHAEDE 022
& EBAEA D B (563) . ReBAHTI R IRBIHI B & OF MR & 6
AT, HRESIEAFRIGELzHVLT WO, Rl RER
w3 WD B B (334,361) 0 HANEZMEFET 5 720 125 Y)
BRTUTTATHA YHRLETH ), ERE IR0 2 E
W) ERHEE R E 220012, —HBO B E £ I L
T, VLYVARY VAN L= FTIZB TN REE L i
BALETH D, FlZ2I1E, BHARLEIEDD 5 &g
DIzdODIT 7 A T, LIRS VAL —=r
FTRIY ) DEMAMEDO LA ZEEBTNETHE, A
BN L -V 7L, LYAS VAN =0 72
B ORI R OfERBIEIEFl e & DI A5 &b,
ZOERMEE N L — = v FEHER B REE. LN vR
FL—Z ¥ FRRIEIRGE L TV 5 (647) 0 BLRZENC &1,
VIAY VAN =2 v TRABREETZ 74 XLD b
OHAEAME C L O O (JEERI) IR IE DS E 7280, KRN
WO OBEORIMB L FELEICL YV RIFANT Y AE b 725
FTIELRRBETLIETVADH A (179) LI AY VAL
7 A X EFBBEET 7 A AomENRIL. 2N
R R & ORI E R OBERED [ FIZH S A 2R 2 b 7
54DT, LYAY VAL —Z Vv FIZEBREEIL—=



YT EMAEDLE T T HLEDRHY) 91), HSEE B
WTHIH EFEMBELRIIIEE S L, EiE oKL T
28 LA BB PR D % (521) o

KT % F CHRMEMGEE 2T ) LI AT VA ML —
ZYZIBMT AT LR, ME, DA GHEBEOF L
WG &R 37259 40d). Ld> T, ZofEoL
VA YA ML=y 7O RER BEEARZEINLEDS
LM E CTIIHIF2RETH L, HHEPEIT2BHMEDR
WMETIE, LYAY VAL —Z v T IRBELRETHH
Ly FR ML= Y IOEIIEOEBIRT D 2 & AESE
IZEDEMTONTWA (217227, SIIEIFHE SN, T
7 A R o TEMOB R 2T T2 & Twih
B, LYAT VAN L -2y T REETH Do HHNER
DB H Z1F 7220 ~ 69 1% O i HE 7 H B 26,000 44 PL_E
(4 B OLEIIE <160/90 mmHG) 2%} R & L 72078 Tl
(227). 1RMfHT A MZBWTEELOBILEROESR L
WEEN LD o7,

BEWFRE SN TV DIZL bbb, BENRAY
== 7k, LY RS VAR L —Z 2 O b
WAV TH I ENRTE, faltkdrmv & b2 IERD
N M R HFE CEDWREMDH 5o 7V VNG
AT &y MEDPZ LA T 2EBESHL7-0, LI A
y AL =2 7E, BT OMIH F 72 AR
ST Do MR 2 BRI AL E R IRB IR &
(CHD : coronary heart disease). FEfCIHMLAE, HHAR
BOAEENR, 5O & T E CFEMENIRE >55 mmHg) |
HEDIEIRD & B KEWRITARAZNE  SVE DL 98 GRR 2%
DR, B B oS E (>180/110 mmHg) . KEjAR
fREE, ~V 7 7 VIEBEER EPEIN, BHREOL VA
YANL—==227 (80 ~ 100% 1RM) &, %8G s s
HiE F 723 FORE BE 2 T 0 FEBE Gl PAOHE PR 1 Rl I E oD L T
(IR EES T d 5o AHXTHYEES (SINHT S EE RO WS 26 %2
Th5) . TIREIRMECEEO FELRERET2H 50 %
EWEOWEIRIG ., A EA B OB MU (DU R IMLE > 160 mmHG
B L O F 72 FHERMIME > 100 mmHg) . BEFERYRE D O
T<ARHYLE), HEBEROBBR, R—=AXA—7—F7
BB R A A L T b A% E0E £ A (110,217,644)
BLVEBREO T 7 3 4 X% TR, KSR A 5 i
FEFTI oA A eWiEsE22 8128k, =794
AMED &0 &R R M TEEIC R . S5, ML —
Sy MELEEIBmMEENENO ML — =y SRR E
EZRLCTHMICERET A ENLETH L, LIRS VA
I A RILETH LI LA T, BROWERES
DD EBHEITNT SN N EHEEIZL > TR 5,
PF L RWEENEIERD R 2 Lic<\w(90). B
i e I B E (OA © osteoarthritis) . # DB JE A 12

(© National Strength and Conditioning Association Japan 2020 _

LBAZEEICE L TE, BICEEPLETHL, b
DIERIZIE, M UGRHZERZ 272000 EPLETH
0. Kka e o4 XHEH (B 2 XEBEETOOATIX, A
779 bEVELALY ZTLAEHWES) ZHY ANT,
X VARBREE . 27 2 HEONGHEGE) R (— R0 F 7213 EHHE
1 70) W BN DM E R R T RETH Do KT & BRIRIE
ROBEALZ BT 72012, TNHITRTCOMKEET L%
FiuE7e & 702 (392,442) o

EHEDEOHDOLIZELZA ML —Z2 7075 L%HE
ISR T3 ICIE. BAICEDE CEREIL. B (EUA
4 E—2a )M ANS, KBBEZ LIS ~2FBED
ZEMI VY Y IXE2~3 €y MThV., 1RM(TRERAZE
FEE)D70~85%NDEETHE2 ~3AERT 37, EiE
MDEEE SR CIT4 D FiEE (40 ~ 60% 1 RM) D/NT —
IJHHATHRY) ANDZDEN H D,

B (&R1)

LYARY VAN L—= v 7O Gtk mKRKOEHT
TARM) ICHIM M Z L —= Yy 7 E LT(EHEE 13
HEXET)EFLKE N5 (1618)0 WL O DOMAMFIZ L 2
b H~EREDOL Y AT AL —2 v 7 (>70%) 12 &
D, HEREDOL Y AY AL —=r 27 (51 ~69% 1RM)
ERBOFH T OB KBS 212 7% 5 72(78629) s & iF W
Zy AIGMHERBHL 2 =128 b8, BBEOL VA
5 UYAMNL ==Y TOHIIT DR IE, REREB LY
KREDOL YA AL —o v 7 X)) REnwZ k. &
2n TULANGEBEIIBWTE 2(621), higEDL Y
AT VANV T D) PMMRBEDOL T A Y A b
L= 7 X 5BOPRESEERT 22 AR aEnse
(66,465,553573) 0 AEBHAEAIIZIZ, b b OEBHAL T FRE R
B2 U CHlRMEIALT 2720, [ 4 XoJEE 26 - <,
EEIHESIL O K & SIECEYE S5 (148,169) -

Steib® (573) 13, 22 DFR LA EL A Y W EAT RV, 5
W (FEHE 65 e & 80 W) DT & /87 + — < » A DHEEEMN
FAMINTEIHEALRLYAY VAL —2 vy 770 ba
WV (EFE 720 &-FOGHA) O R Z K L 72, FEH1E, ol
BE75% 1RMEL B Cld, H5REE (55 ~ 75% 1RM) & 72 131K
SR (55% 1RMBLTF) &0 b, Ko KIZKE %)%
MR STz bz, & 512, HERE (55 ~ 75% 1RM)
(ZAREREE (55% 1RMBAT) & 0 b RFiicx+5 & h K&
RN RO SN2 (573) 0 DA FHHTIZIE, FEEET A b
B L TR 2ME L LR L3t LradEn s
59, BREMBRICE LTI, e b L—=r 7 H0Z%E
BB SN ho7-(573) & 512, FEHEIN 2 Ee s (F
BEMES MU L) ICBITALYZAY VA ML= T O



x1 BELESBEICHEEIWZI—BHLIRZL XM —Z2 5]
TOT T LT 2 3
EHE. ST VHY AUBETLAIILOSHERESI VYA &1 £y M SEBL. 8ty F(2~23)

Ty L X511 ~3ty b A,

Ly TH 8~12%10~ BERASHBEOHIALOLDIC, BLEDIFTE~12L v T, MDLE GHEMAEERE

’ 15 T10~15L v 7174 5,
Ma>3EaMPSBEL. EUAE1E—> 3> #ENT 70~85% 1 RME TERE D&,

s 70 ~ 85% 1 RM TLAIIVDEERE. LG 0BONERFECBHEBZELS EENCEBPLELSHE IS8

HNEFEHIE, TI7YH A XLy THEEOBEZSTY) BEEHADI ML I EHS T8,
KRBT EETITHRD T EILBET S,

ZEEEENIC LY. BROARFHEOI VYA X EWMIANSZ (F X MNTL X, 3L
Z—TLR bIAEYTRIVRTY 3> Ny TIA—Ib, TIEyL O
A2, A—Ny JIIRF>a> PIRIFIWNVISOF H—NVTy T, LyJI
JAFraErELydh—Ib, h—TLAXRE)

MLE., TL1ILDOSHE. BENFEROH 25MEIL. Y- IlEBL Y42 b
L—= ¥ (EEHRERREL Y Y — R EEER Y Y — ) RL I RZ2 AN KEH

I YA XDER 8~ 101EH

Hst 2 RN BEUTAYARY S b Lm S Tk Ep SR ERS M. Mk
seYsTs BENDENEEMEE T U= 14 FUS=AI. NI, o RN, X5 4 R A —
WEE)DLISAZLZARNL—Z Th 53 SICHRENREESNS,

SERE BEhEE. B2 ~3\0 SHECWHL. KEHEZHATEA2 ~3ETAZIE. FF LVEID. [LE. #EHLATEE,

KT~ BEHE oo o EREBETEEERERL S, /N7~ BROI Y XEM) AN, HBE(40
L—=2% ° ~ 60%1RM) TITH ., B5/8T—, Fih. v X, HEE o RE % (DET 3,

s A i =S Al 5 8 A - e 12

ane  BeeEpesey T CBENENOEVERE L. SHBOWETHNLHEEED ST Lr 5 ER

RM=RAZELEE

%, EREEERBICELEDIT B,

TR AL RS LYREZLZAML—Z2 9709541, BEETOTSLERDNUI -3 WY ANS, FHDEAEHE
T30 AN —=2PtyYaihid, ARNLUTRRMNL—Z T 5BRR N —Z 2 TOHICTE S,

REMEL 722500 T » ¥ A LERRER (RCT  randomized
clinical trial) # & 7z X ¥ 53Hr Tlx, 70 ~79% 1RM®D i#
BRI L D DI LE Y K& B REFRLS
EMHHS T 7 o 72 (BE O #1572 [SMD] = 1.89) (66) o

L2l BE A XER) ST HLYAY YA ML —
=Y T ORMREFHET S L FFOKREIBEIN 2o
720 WEREED 51 ~69% IRM(GHTIZ & E N9 OW%E
DSMD=043) 1F, IKHEELHBEL D S RKXLMEE D
725 L72(66) Petersen® (465) (&, & O WER# (K& %
DOWFFEDFIGIEMA60 ~ 75 /) ICBWT, PR e hhy
DT ALY AY VAL —Z v FORREZFAEL
T2ATHOWM R GO A Y i a AT ol TNHDFEE
s B o LIS EICEE D D L FZEM O TR b L —
SV TRERZTTH L (FEFIIB W T, MMEOER
BIMA ARG % 5.3%HIMS¥72) 2 L 2 BlEE L 72(465)
512, EREE(80% 1RME Tl ) & 5 ~ r il B (5 BF
1260% IRMZ Tilli) DLV A% > A ML —= ¥ 7 OwH
I L7z A 7 53T I2 B v TCsapo & (140) 1&. 71 D BN
A EIREETIE43% . BE~HIHETIZB B TH o722 &,
T A AOFHEIMNIENZN11% L I% TH o722
EERWL L7 CFHERET T, 151409 Lo 2472
IF1250 ~ 60 OBERE & T 7)),

BT 5T, 60 UL OB L ESEE BV CH O

— NSCA Positon Statement

KEmHENTHZDICIE, CUT SV ALY =2 3 > oHh
1270 ~85% 1RM®D b L — = > FIREZERT 5 LEN D
Bo MHE L BRRER 728 7 + —< ¥ ADZEALD KIS, 1K
~HERIE (50 ~70% 1RM) TEMR SN b, EUFF A £ —
TarvEiThoTHb T b {Tdb, LYAY AL —
=y r7ar g AIMERESE SR TIREESD S
25, HEEZRASS% IRM TS ) F 71 ¥ —
>ary7urIalBnT, LNV (E XL EY)
BMEEZHWLZ EIE, ML—o I EbE S 2, BEE
A&, ML= ISR RAETE 57259,

]

Mo—=7gld, LN —=20 Ty g VHIZZE
EL7-MEREZ BT 5 (449) . BAMICIE. =-AN L1,
ARty MRy P&V oLy THERLE T, T8
1Ly 740 0B TEEZFELMETH D (449), 2D
ik, By 4 X & Bk s 572012, &bAEN
BRI7FFARXTEDEy ML Ly TR B XORIER
BRI A LT Y AR RET 5,

VIAY VAN ==V TOMMBER L, =791
ATEDEy MIUZ, BEMEICBIT2HIIOMEME b 725
FTEELREHTHL L ZEb v, bl —=r7
W6 ~128B) o1l ~3 €y b& B LB &



DITEIZBNT, EDty METHFEHOMRITR SN
(6486)c L2 L, EHICEWLYAZ A ML —= v 7l
ICld, 3ty MTARZRKE R BIZE S 1172(209,486) -

EHOWERE OBRIBIAEICN T ALV AY VA ML —
VT OMBEERAEL A SO OBEREILS, £y v 3
Y472k MBS WIE ) D BIEIAEOKE %
HWIMEMEAT 2 Z 2R ENT465). & 512, Bordeb
I2& D A7 5H(66) Tld, =7HH 4 ATL2~3%v b
ET~9L v 7, Bl E MBI T 2 RAOMEE D
725 L7 (D OFESMDIZ 2 241299 & 1.98. ke
12078 £0.49)s SHICAFERBHIICL S L. PRED
By MIEL Y THOREER) 24 Ly 7)) b E (<
24V 7)REE(>24 Ly 7)) LD AT —w RS
T2 EDHL PR 572(580)s Ly TEIE% IRMIZ X D
MCHESNLZO, Phwvly 7HETRI) ERED -
L= U TESHWO NI LX), Ik E LA
Hxb72H LRSS 5, Lidwvz, BT sETL Yy
TRATR D T &, 9L b BN 2 A BRI 2 R
LTIV (92141) 0 . RASIERED 50 ~70%
ERWT 4 — AT 213, B0 T7 4 — ARG E L BT %
Do, WEEFHRON A2 XTI T35 TH S,

W 512, MAHHEHTA ZA0—BOWEA RS 2
72olix, BB, 50 ~85% IRMT6 ~12 L v 7
#2~3ty NERKET B, Ly THITH S EE (B
ARAE LTV 2 A%, MR OIS o bz i, Rkd %
FORBETALEI RN EZEE LT, MWYICHET S
VBN DD, ZERHGEEDIZOIZ1HEH DL T 7 44
AEWMFTLUED DL, 722U TFHICEAL T, 2 HD
IR YA ALy F T VLA —T2 7 AT ar)a
WiLE, L) EWRISSEIFFTE % (14D,

SEE

ML= BB, LEMICEHFICT L TRz L
VAZ VA= DRy v a Y HEET Steibb I
LB AZGH(BTITIE. NL—Z v FHELR SN L 24
DT vy LB EEAGE I TEY), H20o ML —=
PZFEEIBOL—-= 7 L) EWSMD % A4 L (BERISMD
=155)(160), #A3EDO PL—= ZFHAIFO P L —= >
7 XN SRR L TE D EWSMD (B HSMD =2.57)
% 3ER L 72(589) Bordeb 12 & A A & 45H7(66) Tld, 2~
3Dty v a IHHOMEMIZE Y KRELHHRE LS
LGA2 ~3MOnAREE 2> bo— VBRI CTZNENSMD
=213%149), ¥512, H2~3ty v aryTEHIAX
DWROAEL72(66)0 HEHITREIE, AFGHITEETNT
WE DT v ¥ AMEEGRERD ) b 8, LY A VA
==Y 7 OfEIlT a8 e E3RO N —= T

(© National Strength and Conditioning Association Japan 2020

HEZHVWTHELLZETH D,

HI DI, Mg IlB T, HfFZLHE2~3ED L —
=V THEN, B E BT A DICRKRROMKRE b 72
5§ i fe it % o

EEDRAE— K&NT —

FRER I BV TRRKEETITRI LI AY VA b
L—= v 7 (s S e K & S84 5L ¥ A
AN —Z Y 7)IE, EEEICBWT, BUHEETITA
AVLVAF YA ML —ov 7 kb, #REEE O X ) K
M ErREST S EBbN D (71488). ZIZADLZ AT
IR R B T\ A 25, ADLIE. KM% 58483 %
RE L RIS, XD FERACH D EZ T 2RIKFEL T
% L b s (105,245,291,500)

EREICBOWT, BENRL YA VAN L -2 7
CEMMNGR LV AY VAN L -y R RBELT, XD
KRELBENN E2WS2ICLZHEIVL D20 d b
(44,71,416/488) » Steib® 12 & 5 A & 43#7 (573) Tl #T7
SV E EDBEINT k=< ADWETIL, BEB L VR
FUYAML—Z Y TIEEHEAR VA VAN LT
EVHENTHY (SND=1.27). BABAKEOTEIITIER
LB TH 5 72(SMD=1.74) . —F. HAITHESLTUG
(timed up and go) 7 A by BILUPHRKAKHIITIE., LI X
YA ML == T OB OZTED SN Lol T
MY, BREWE L -y 7, BRRL YA U
ML= 7 XD |ANT—ICRERMMEDL 725 L7
(SMD=1.66)

L Y HHE T, Straight & (580) %47 7% - 72 X & 43#T 1214
TRHOWIEFMT 5 12HEORCTS & E N TS (124
DORCTOHT L7217 5360 ik & 0 & WA &G E T
72)e TOFEELIL, THRIOHNT —HRDZZOIZIE, B
R LAY VAN L — Y IPMEHERI R L VA Y VA
==V 7 X 0RRNTHo7Z LN L7, H
REWZ &2, THRFOHH/IT —I12iE, PL—= VR
DEBIBRE SN ko7, BEMEDOBENZL I AY »
ANV ==Y TORFIZBY LD EDDOBBRECERENL,
R~ R EE (40 ~ 60% 1RM) I2B W T, A& /X7 —
TR, A XEEEEN/NT 4 —< v ADMED#E
HENIZZ L TH D (88488)

HAEEZE S 7o, RERE, RS X OERIEOBRREN
BRUVIVAZ VANV —=Z VT %4722 L2, G
BV THBOMBERB X RN 2 #5225 &3 2
EFRWOENIIL2(150501) 0 ZALIE. B CHITEEI A 4T 7
)T Ly A T URRRMED S 72 D\ BE O BB HAT & B
B327:0THoEHHTELEAL) @), SHIT. NIFE
MERLMEOETH IO, 2L 2HRETH->TD,



INHENEETL Y 7247% ) 2 LIFIERO T ZHR S &
bo ST, EBHEE ZAN SR T 5 2 L 2
ABHE, EBEEIIN L -V SREOEENRITE TS
LERBRTIENTEL7EA (524),

WL OPDORCTE X & 5307 & 45 R T C = dlE B
WL HERE (40 ~60% IRM) DL VA% Y A hL—=
YTTAT T AN, EEEORKH T 8T —, HEB
L UHERBMBE I DR 2 FHHET 5 L) T BT Ah et
S/ (4471,88416488573) 0 Lr L. ZOHEDTEIED L
VALY Y AML—Z Y ZICHLTIE, KAy PER R
L=V THEOIET -7 I 3ARE L T h,

WLDILE Ty A, 1280 ITR o721y b
BXU3ty b= L == 7iE, EHL L EROL
T BT, BIRA /) L ERMR ). DUEEBI O Db &
OBERE S 7 4 — < Y A% B L7722 & 2Rk L72(487),
E512, by NHORH T — R b L. fES T
% 7290121E, FAEERIEEIOMK ETL v 7%247% ) RE
TlE 7%\ (230) 0 WIES7 I MR a2 KT 3 T REMED B
D 20T LARIE N — OIS BB LEE T 2w
(230) 0 ZEHE/ ST — DA LD 72O ITVER SR END Ty
P A XE, BE) A7 ZWS 72O R EEE A,
WY T d— N T =y s CEMT HLEND D, A
RAE = FF7IIME L WES S22, @7+ — 4
FEGBLRTNE RO, S5, BHEAT D200
I A XiE MEEHNORR 2 KIS 572012, %
WON— A2 RFT 2) 2 T ARETH D, =— 17
ATy arvRF 2 ANTVALZREDF =T F AT 4 v
I F =Y Iy A RCBUABEN R ERIX, FnE
. BOOAR U =T — % — N TOWREND L6 LT 5
NETHb, EH12, BEEHOOAL Ak FEHEE OBITE
HROMERDD BHAIIE Ly Z T LAL 744 X%
WV BB D B o

HIREOBREH R LY AT VA ML —Z Y L ERED
R RV VALY Y A ML=V 7T, FRENL MR
ISR E SITEVDSH L7720, Wi ML —=v 7
AT ) T EMHERES N, WISV AY YA ML —
7 Tur IRk BTN L -2 I e llAasbYE
bW D B o

W HIZ, LYAY YA ML —= v 7 R BRI 1A R
AL T A 72121E, HEE (40 ~ 60% 1 RM) TR 1E R
REETIT R I NT =27 A X2 ANDLEDNDH
%o

55 EPRBIRRFASIOBEIC DAL
LIUVAZ VAP L=y ZEEAR ML —Z 0 7T, B
BACAREICE 2 5 LI E R & TR OG> AT

‘ NSCA Positon Statement

Bo LYAFT VAL —Z v FAOFEELBEISIZIE, M
FaDREK, feROEBEA OB BN, KO EEHALO
FNHE O, THEOEB MO BEEOTTE, B X
O O PEEENTE S OB &5 & N5 (339) 0 S HDF
FEROBICIIFH I EXT —DWRE D755 (4), FhL Ll
KHRAIC . FEAFR b L — = > 7 13VO0,max & BALE 3 % 58
LTI ANF -2 AEAMTERHOMRIZ 5D, hiks &
CEMBEE 2T ERT, SNLOWMIGIZIE, I hay R
V7 OEEH, A0 YR, BMIMEEE, EEE
BLUOBLBREE 2 SORENE T, S 5ITRALH
HEEMINE 5 (94),

AREBZ T AX(T)RA MLV AN L ==
(275601) & V7284, b L—= v Z2xbd 5 BOS I i3 E
AN Th % ) B8RS %, Fn, R & AEMEZ EORT
EBELTL, FL—or FN\OREELIEREHEITED
5HHONTH D (72275601)0 L7205 > THEIRNI 2R 2L,
M=V 72V Eb 50 BIZBWTh, F2EL
PR ZALIc B TH, AR OEB OB 1 72 5K T &
5 (210624), HFHFHE, BIZHIZEIE. HEORAT6% (5).
TI08K65% (103495) ASHEIBIZK B LB S 222 L7ze HF5E
DEIET DL L IR IR, [FFEET D, 1 L
BREDZILICE YV KT OREKNTH 5 L Bbh b (210), &1
V2 B B O TS 2 R o B A R Y
THY. BEERT103) REMEREE(19) 25X ) K S RikE
ERIZTEVWIIETUALH 5,

EEEICBIT LM, T —BLUORATIOZ ML —=
Y OMABELE(FEKE N L ==y 7))k, . IRESE
SAETT. HREFRERE S S IHERERIRE ) O T IZKH T 2 i
LR R KTH L ERDNSL (89, TN —=
Y7 LIERBEEO T Ly P -0z 0k
A% G E R 2 BT,

L Uy P & IFIRAE B SR 0 86 0 [l R AR A | R 4 2
ML L BN D Do FITHAR ML —= 2 7T O
FEOREBEIX, LYAY VAL -2 v 7L TH
5 SN D MR G 2 1B 7 O TTREMEDS D B (R RO T )
(95,203,267.345434) s L 7273> T, b L —= > 7D
WL T, EEREE B B MR R L DRI R o
SARARHET 272012, ML —= v FEHGRE, &, 47
D OBEEB X O 7 H A XONERE) Ok b B R0 2 f e
bEREETHIENEETHLEEbNL, GHEOR
BErL—= 7k s 25 EH$ICiE, PL—=v 7
D LB II R D EELEEERT. HAWIRICL S L,
HEHEEOREN L —= Dy a @bl —=
FxRBELEL A7 VEHEAR M —= 7 2BE1ED 2, b
L — = TREBRD 2 \ R ORI B\ T IR,
FEATIRT 4 =< v ZADF L WEINE 725 T D S



B 2 EDURIE SN2 (293) 0 WM ZMIAIIC K 0 HESEHHEE
ThL—= V7 R2FEBTELVEEICIE HEME 7k
DI, HIEORBHEETCHOFATE L7259,

WAL DML —=y TEPEBENS VL= TS
077 A&FELZLURZ, AN —=2 713, £ ML —
AW HEEAD) Dy v a v R ERENE2ME
MOHIZHWTEF4AE LY AS VAN L—=2 7 2H,
BAZRML—=ZVZ72H), AVL Y Z AL —=v 7T
AT o 2B, RO IS FE L2 L 2l
HLAGS). LA2ALHASEOREEN L —=> 77T, FMUCH
WCVIAY VAN L=V T EREATI N L =20 IR TR
I & TOREMTIEFHRRIALEL WML S % (95) .
HA3ED ML == 7 TiE, ANV T AMNL—= v 7720
FERTAHIION, AN —= 7 X0 RERH IO
BEIMABIER SN2 (95), S D &) RBENZTHEIEIZD
Phb5T, BEINHIOMINE, ALY I AL —
SUTBLEB NSV FHEFFEL L) IS RIS
72 CRIER S M7z BN PR L 72 (293551,650) 0 & 5
12, vy va RN s 4 A0 b EEEICBI S
B OBIE DR E ST BE KT EBbs (654). FFA
RILTHFH AL ZDFIZA N LY Z AN L =2V 72759
ZliE, EE R O MR IS A R 5 L b s,
LrL. 56027944 A0S, FFEOFHIEKE
BADomEZ L7256 L2 EREET2LEDRH S (91),
F/GE2MEASHOFEKE N L —= v iz EBE5h . TTCIC
TR ML=V SREBRO D L EE Tl HEUO M
BIOLBMEROZLEZ TR TIEFHLNIT 5
T3 (180)0

B4 52, ML -7 7o havid, E2~ 3
T ) VED L. WEOVEWHEEN L —= 27 (A1 A
DALYy F 7 EBIROHEREZ EOFAR ML —=
vy var)bEl, PV IREBOZ L VWERE
Tl BHEE e AR R L DRI R OB b2 RES % & B
bbb, ALY T AP L—o v ZEHEARINL—Z V7
FEHICATR)OBEE. ¥y a AT A4 XD)E
JFE LT, HARLZHH A ZOHIZA ML Y7 A ML —
SV T RFTRH) LT, Bl EPRE#EILSNLZES I,

HERERVEN(E

BB DOZDOHEDONEIIBIT LEED T 7213 BHO
O, WM GE LAY VAL -y IR END
(42533) o BEDOWGEDS, B3 —Hd 2 BMEISET 5 &
FRLLEDF T Om EIZADLD /S 7 + —< ¥ ABEINN 7%
M2 28 L 2 Wil REMEDS D 5 & 50 L T\ % (69,144,323,3
24,359,378,380,410559) L7203 T, BREEWI P L —=> 7D
IOH AR LERTHERENL N -0y Turss

(© National Strength and Conditioning Association Japan 2020 _

LIZHD ANBZ LD, ADLXT7 4+ =~ Y ADE 55
FICHHTH 5 (162168394), HEREM ML —=> 7id. £
BIET O CEIY 22 EB) IS S &2 Gb . ADLO® % iE
BTS2 DOBANDOREENRE 2 3 E S 5N T—
va R AND(B57), HEEERZ b L — = ZZEED
FEMEEE) N -2 7@ LT, ADLO/ST + —< »
AEUET D, SO L=V I Tiihbhbs T A
A12iE, ADLE K K U7z EB) /8y — ST TH Do <
OHhOMEIL, BN L —= 77 a s F A ADLO /S
TH—RVAITTAOMREG 252k, 720 PL—
YT ORTHREn Ao THZORRD T 52 & %
R L 72(125,151,220) 6

R OWMAE, BIHE D BEEREOKT % 55
I LT E vy, TOMDIEARN 2 EB 2> o —
VORI b S OMREN N 7 + —< v B L RITT,
Bz X, BT Y AREE T —T 4 A =2 3 YOKTFT
5 (534) BERER N L — = 7, Wi CHIMER o —
TA A= a U ER LT, ADL/S7 + —<
A% &0 BT LT 5 720, BB O8O B E B
DAND ZEHNTEL(378), SLATHIZETIE, B E 2T
VA T4y R Ry AATFTy T T v F(374) 7% OB
NG VAZEDC VI AY VAL HH A4 Xhk@ LT, B
MM —=C 7 2#AL, BF250VE L) ED
HEORRBBWEECEMEZIMR 5 2 LIk o T, 138
REIEIEZ ALY — FEZAZ THE T 52 L1125 5T(349),
T B OWRERIR I ATEE S /2 (559) 0 NT AL T —
TA A= a VIHEOMAG DY, BRI RN T v RSB
TADLIEAME T2 L b HWH N (125), 512, =
7 A GG U C AT B3 & IR 5 & 9 1218
ETE, ZNTH 2B, WEECH ). HiEr BT
(5710 TNHDKA R HEOAMEIZ T Z S hTwi
Vo BT AEEEER N L — = 0 VO T A R EF i
PRI E o TnDH I Ty, HIEWEETH S, L
L. B ST =, FBATOMEDZZDOEHL Y RS
VANV Yy T ERELERN A X Ta T A
TN T L ARLKBWENERE L A GbE D &, Sl
HOHRBETI O] 1 & BEBEIR T OB 1L 2SI REIC 72 2 & 38N
ENTWA (315, WML Y AY VA ML —= v 7 LA,
BREM ML —= v 727 99 4 AOMERCTEIE. &&
e ORI E b TEINCHE T 2 LE D S,

BT DI, BINT AL N L=V TR B
LIAF VAN == T EMAELELIEICEN &
BB B 2 U L, BEEOIT 2FIETE %,



ERMEDEODOL YR ZXML—Z 7R ARME. EY
FTEA4E—2ar, BLUHEEDOREICHKES 2 &P DRE
TH3

EMEDLRODL VAT VAN =TT T LD
FERE, LD EVHRD DI HFICHLENTWED L
i CJEEZ WA NETHHH(1734]) . EiEIZE > Tk
RS B—BEZETH L, L0 L) LEkE v iFET
BEICH, == X LRl R AT v, AR UL Y
A VAN L=Z VT D=0 T N afE L. THT T A
DBIEZTRIRETH D, BEMIZIE, T—27 T &
M=y 7urssaie=sy)rrE3n, lMAENE
MZEA O G EE, CHEY, BEF2REC#EET 589
PR S, F 7o, BEE & BB B 1E 4 O R
HEXIHGER T 572012, & 50 5BEARNE, #
FEEDBLO T3 - ZRREFEAT, L
7 —FIREEER N L — = 2 ) ISR AR B
EZhRdb, SHLIZ, VLIRY VAN =27 Tar A

BEBIBIONT » ADRK#E A &g 572
DT, T=0 T FOBEENEZETH 5 (354),

TADT =T NOTHA VIZEHALTH, Tl L —
Z U THIMIC D2 WL Th, —RN R T e ST A
ERAEETLIEDNEETH L, TOEIBRTUT T A
FPAL 2, AEBLSLY A VAN —2v 7Ty
T ATRLEL R DBEDOWREICES S LEDNH L, T
P A ZoEPRIE, FHIR 87— BATHEEAT ORE
ORISR G RIES 5o BHDTTT T LD
M ENLLEDOTRHRNZE—OHBBEOTO 7T Lk
D HDHVIED L EOMERTER &) 072044
DHEMMYIT 7 HH A A OhkPE LT Eh 5 v,
% ORIt HLFEEOHEIHT LML —=V 7O%)
RrTAET H7-0OWETFA V THDH72D, BEHEHD
OO A X bTh1l ~3FHZTY P Tw
bho LU, MADBEFDO ML —= 2 7% 75T 58
FlZ. SNEBRGIZSHATE 22 E XA L2 ETH
bo EHI, EESLHEN (T =T oA bhvr—rh, &
TEPED BTGB A) &, R RO~ 2RI B % KT
T7259. U= Ty MNaefkEE L TETPRAICERT
Lz, TV A XDNERIET O T T L2 > TEET
Hbo BE., Kz 7077 AOR VBTN —= v
TY b RIS, VYA ADNEFIE—Fy v A T
DTAPANICZESTHERETH L, TORE, a2k T
7 A XA NKERE B 2 HRA TIT b 25, =74
YA ZDNEFI LV IEHDOE TN EL LD TH b,

EHEZETHWOND L —= Y ZAETTIZ, < D
30 ~90% IRMTH H ., #H., MTAHHOESIIb A
Ay WL F A X =2 3 L ORHAIIKIEL TV D

m NSCA Positon Statement

(66465)c AL v THERMY —> D L —=V FH 4
BMMBICBWCTHHASINTE LD, glEo ML —=0 7
TlE, MEH~NOA ML ALEEREE=5) ¥ 7T 508
Whbe ALV T TTARA—IVUITAHHE) % Hv 5%
BHL YRS DAL A4 R, LVEREOL YRS
VAL A ZADA DL AIHT D HEAGAEE 5 T B
TEOEMEEMICB W THIRE 7 2 WHEEDH % (596) -
oy MUIREERICHES L, 2994 ZEEICH L1
~4ty POFEHMTH Y, AN LI AL ) F 5 A
Y= ar0are7 MIHEHNTHL07). £y M &
I HH A XETREZD 720 OB, EiE %55
E L7422 TLS ~ 3 ETOHEPEATH LA, 22T
O, REEMIE, ERDFRHEE LR L) D%l
VT 70 b I VAR 5 &S O I D v Twn
%o

LIVRAZ VAN L= 770y MBI AHEDT:
DO—MEM e 7+ —~< v MA R EEE IS L TR
ENTWD(17), FHEEIZBU 2R3 2 R0 72 B
D FEERMICH T A2 e B@EAETH L. %< OF)
oMz —E0RAMZ v, Z L TARKOH IS
DEAL & B D) 72 (201,358425483) o D RFSE L. KA
WEDEVAENE THiE IS T, e 2B EEOT A 2
Vo v 72(12238504) o AEOWIZEIX. FEMEOY ) £ 5
A= arEMHL. NI —Y 3 r Rt 52012,
F7p B HICKR 4 7 570 2 BT % FH 72 (342,441) o IFZESCHEK
I2IE% K OBRPFE S HE S NTV DA, B4 I A%
BB LRI 12T TH L, BiLELI A VA
FL—= v 7B AW HIIFZEIC BV T, Conlon b (132)
. B (72 5%) & (70 %) OHERE 2 R RIZ, FFE Y A
FA¥—Tary, 7uv st yF4E—2a v, EIKE
A5 42 aryBLIUOHH M —= v 75280 CHE
P L 720 WUREIAIIE . AR, SRR, K
Wi, BREEMIRE D B X UNT v AN R Ex G FNE
NORERE LRI DONA F~—H— LT, FERM LD
WFOE) Xy 4 ¥—varhlb—=rr7aba)VTH
BENZ LHL, BEDLIYAY VAL —=v 770
7T A% 22HEMERL 2R, HERAOEREIZELRD,
ML=V I OFEEIIREN 2P o72(132), HWVE
T, EVAFyA¥—varrsuarsnid, )44
A¥—Yar7ar7 76X bHAOomMEICELTWS L
Hbh s (172), Lidwiz—#oT sy Ak, —EOIIT
EMA A LD LA IRIAEZ 5139 A SEE O &1k
BREDM EEEET 5 2 & FRB L TW1 5 (279),

L7725 Ty LYAF YA ML= U ZIZI3EBOY
MATHBRETH ), TOT—<IZHLTE, E512%4<
DRV ETH B SHOMIEIL. 707 T L DD



72012, LY RSO 2MAORIE/ Y — > & Tna s
FLDN) T =2 a OB LT LUNERD L, &
HIIZIZ, Zhzho7ae 75 a0, BMAOEICRE D
HETHES S, &R ECERETERICRRN TS
LI EVUETH D,

B2 BMEICHIIBLIRZAML—Z2TICHT 3
7T 2 DEEZ BBy
BRI AL ZXZ I NL—Z2 07075 LIS,
AL S BONIEREEDEIL X EME. £ NOBIREHOR
BEOELICHMTE B,

% { D7 (66278468) 5. &5 OWIRHim O EM. FF
5E ORI (K BRVY SR 22 &) o 5 A kT T F (CSA) B8 & O
AR AT I X 2 4 OB T 5 LT A8 VA b
L—= U OB E AL 720 Petersond 12 X B X 7 504
(468) 1%, HfknE (B2, F#565.5+6.5 %) £33 20.5 J
WChVEHDL VA VAN —Z v T ifholzb 2
5. L1kgD BRI E OIS ANz 2 L AR LIz, F72
FH 5 468) 1k, L —= v rEEBNERIBRIB &K
BT BHLY AT VAN L —Z v T ORIRICEEL T
L. b=V 7@ EBElEbEmLz2 b
et L7z,

LIAZ VAN L= 7E, 72k 2 BEE (85 L
F)THoTh, BEHOCSAZHREE LT EHIIRENT
W5 (183,352) 0 SEATHIZETIE, fEHIFAYIZCSAD 4 ~ 33%
WKL 722 & hvdh S 1172(50,245,251,290,310,342,427,496,5
10516) LA L. I ooZfbid, & A (18 ~ 35 7%)
ICBWTLYAY VAL — = v FRICERERE SNDH
DR LD /NE(66140)0 FEEICB VT, B4 X
WCRIFTLYAY VAL —= v ZoRiRiE, MR (BT
>4 (288) ) FAAR L 72 i CRERIU S 0 4 - O ] THY
MO L E % 5 (245)) . & () O v JL A 3 A3 fe b 3
RAVK &1 (245496510) . & 5 IS A X0l 2 (fF-5] 5
HICSA vsEBIZRICSAZ: &) 12 & 1) 8% 521 5 (496) 0 b
L—= U I 0FEREINZ I AROHEHEDOY 4 ZOK
b it 272 (201,241,243352) o HID T Y 7 2 Ald, FfiiE
DORERIFTERNCEEZ 25 2 & (29277) T 24D HED
b3 % 2 & (337,399472492) ZRIE L TV b, [AFEIC,
L RO MO IHERERE (K — 27 ©J), /37 — B L O H
FE) X, BMEDOL Y AY VAL —Z Y ZBIZINET B
(492609). C oG F72MERNC L > TH (608). 721t
12X oThH (6L HEEZITA L) IZBbNR A (561),

AL, LYAY VA ML= 7, JETERE T
JER. B L OB OER EOEIZHE ) ZLIcHHTT
&5,
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WUICERENWERI NN —Z2 77075461, &
REOEGN. N7 LUHREFOMEEE(BETZ 5,

W)
FAFR=TE, B HIORT2HHT L7720
IR SN S HETH % (395). BATHIZEIX. L% &
BTIXLHI208 ~3.6% DMK T 2T 5 2 & 2 RIE
L., ZOMEIIERIC 223 EEDICHEFII L EEDND
(199225373)s LY A% ¥ A ML —= ¥ Z il o#0IC
D WA R T 5 FEEEHOMRW 2 TH L L
BHILEN TV, Iz X, EFHETFTLEHomiE, L
VA UAMNL—Z U ZRBICAEIZH L L (66465), F D
L PH X9 ~ 174 % 12 J 5(7,2840,53,63,71,81,101,102,115,143
154,177,178,183,232,236,254,257,258 264,271,272,279,281,284,
286,290,291,308-310,342,366,387,416,428 454,477,482 483,491,4
97,502,503,516,540,579,581,594,606,630,641) o
HEHIREZLIEE, LYRY VAN =V 7 3& Do
THEIBOEN(>85%) TS 2. Wihhombxil&kRa ¥
(183184,351) 6 W K 2D DWFFEADS, i E X, L ) H WK
NEWET 5L, RREOEHETHIIOM LRSS
& ARIRE L 72 (241,243271441) . LA L. MOBFZETIE, 35
WIEAIZBUT S LD RE MBS ST\ 25 (365,389) 6
W ODDRIED A G LE =12k b e, i)
JSIE b L — =Y S OREEER(66) & ML — = v Z iR
(66,465,552573) 12 & V) B A 21 5 LG Sz, L
ML, RO ML —= v ZEPE LIFIUEL, FRE LK
JEDETRMET & % ERET 20980 & 5 (140493). &
NHIZHED L, mlmE TR ICKET 2L YA Y ~
AML—=Z Y FIIRIB L CHII OB RERERL, O
(k. FEGEERRT & R & RIS U CEILT b,

T TAWAS

BB O/NT —1E, HIGHEO I F721& Moy o (AgE)) &
ZTORELOBEERSND, BATERICEL S L. Hil
BIZBWT, A7 — 3L b RELFETHRTL
(68292,412,414,558) . P REMYHIBE & BHCHE L T 5 2
EAURIBEND (4345) LY AZ VAL —Z Y FIZED,
T /ST =314 ~ 9T % WHFIZWHET 5 Z LWL 2
7 = 72 (150,186,262,263,274,383,398,489,499,528 559) o i /L
AZGHTIE, BEOL IV AY VAL —= v 7k, 5K
BRED LY AY Y AN L=y T LT B &L i
7 =DM EIC—BHENTH S I LATRIE S 72 (573580) 6
E51, INPEOIN LV TEEHST DX ) K E
Zein) b BT D 2 & HHREE S TV 5 (580) 6



HDILE EH ) EE

T3/ bV DL EAY #EE(RFD / RTD) 3850 £
ZEEmEOHIIOWEMTH Y EE, FREORERK
K (MVCO) m o 01,/ b v 7 @ LR 5K 51
%o MVCHI T (E— 27 71) OZALIHED WA E. ToricE
1 5T 5 (51,161,216,272.292602603) s L% L. RFD
/' RTDIEw KM LY bRELWAT LI LrEsn
T T (161,216,292,330,602,603) . s & DO BEIZ & - T
(451452). F 7Bl OfabaiEic & - T(54453), —EEE
ThHhDLILDREEND, BIEICBWT, LT
GOEEDHIE, LIAY AL —Z v T, HEIC
PR 5 2 LD S A7 5 T 5 (34,107,241,243 2452725
83619) o

R IEMEAE

F M8 5 o BB S AL & B YU o W REG EAL IR S
MEICBWTCEBILOMER L LT 2hEh, @A
(60,296,426,429,619,659) B £ Uk (292,331,390) 3~ % & & ¢
WMESNTE 7 LAL, BfTLE2Aa-—TERSIN/LH
12(280,329), ZM5HDHMRIZEBIY T2V EICH
HULIAZ VAN ==V IREBGOEEALZ LS
B I EDIREN T B D5(428496,497529619) . )i, o
WF7e TR ZALIZ G S T2 (181,251,333) . it LD
BRI, S8 DAL L OV R B ERE B Tk b BEE IS
B HREED B B (529) 0 E 51T, WEBEDOL I ALY VAL
L— = U 7%, BRI & 5 RV 11 0 ZA1L
BLORRN T (r=0.86) DRI, - IEOAAR AR
(r=092) 35 SN T 5 (251) . BATHIERICB VT, &
LEAON N P A B S 2 S-S A Gl R (AR X (A
B9 2R b —KTIE % <L WA 3 5 (241,243) . 2L L
(427428496) . ¥R T 5 (147) L\ ) B7e BAERPEAEL T
Wb, BEHEDL VAT VAN —Z v FRBIZALNDR
oih O FRHE AL O WA L. FEPUH O RS L OB nH
S 2IZho loEmlE TR DN H 5 ERIBE D
(4) o

S
FATHESETIE, FitEE O BALIZHE ) 2B L Tk, R
T DRERDPBAEL TV Do BIZITEATIIZRIC BT, &l
fBIZ & 2o &HIRA DA (436) . IR 0 34 D A
(216,429604) . F 72 13F HE D A DA (575) 3k ST
WBD, HREEICE bRV E OHED H 5 (314), TR
Lhbbd, BEIChbl2 LY A% AN L —2 v T8
5 AUER (496) 2 F1AR £ (427,496,584) # R S &5 Z L AUR &
NTwh, L2 LSuettad (585) 12 & % &, & L. A8
LOWIEZIZ, HFORANERKT L, LYZAY VA ML —

m NSCA Positon Statement

ST & o THIE SN il OZALH S £ 2 W REED
HoHIENPLNIIR T2,

TEMERIE

BYESAEIZ LR LIRS LIt > T2 2 Y (193443) . B
e B il E BEREIR T O A 1 = 7 AW 55 TO A I
%AHEEZLNTWS460), MM RIEE~Y—5— (A b
A v L BRI O, EEEEICB W ClE 2 ~
4R (443) 0 ENTH . KIE (MAECKIRYE S > 78 7 Bk
JETHIGE) & FIRGEEN L~V oI 1E, 3 CTHMOE - UG
BRI S 7 (443) BEIMAR LAY v A ML —=
FIERIER T 2 L5 12 EBbN s (98), BfRICIE. &
LEDAZHHTHMENTWAE L IIZ, L VEL DT
YA R T2 A AR (>8), MLV DL D
VHHEE (3L H) . BL UL D BRI (=12 8) 23
PHE (MAECID R S > 787 B E TNF-all £ 1) %) % 858
T5H I EDPRENTZ(525), BIRFEVWT L2, ZET A
COMBREHEIZL > TP SNEITREEEZRIEL TV
(525) 6

EEICHEBLIZXEZZAMN—Z2T

KREMDL I AY v AL —=r 7HF%3eld. 6 ~ 5236
s 2 ML — = FHIMEZREL TWRE25(66), 512,
EHiO~Y A Y — X7 A1) — M. HOEERLEREICTT S
LIAY VAN == T ORMBEERET 720012, EE
Wbz TEBEINIMEDET VIR o> T 5D, TITHE
FECE D, vIA N T T4 Y BB T A A Y —
A7 A — MiE, FLE#HO Y ba— VEEE LT 5 &,
7). 87—, RFD. #if. BLUY A 7 LFHMAMEO T
CSA L D REWZ L ST 5 (34596200 &5
12y WEIRICBVWTY AT — A7 A1) — Md, JEGEHH
HEEMERL 7)) -3 a3 r LNVOTGENN 2 S I
X, HOBEEEHELOBREA L ) KE L BB AIZIZIR
s 5 2 EHTRIEE NS (620)0 SNHDFERIZ, LI A
¥ VAN V== v T HE AR O # R R O LI BT
T50OHREEOELE LR TH L I L E2REL TV
% (620) F2INHOMZETIE, FEEHEOT L bu—)
HLltEmyse, BRMIMICLYAY VA MNL—=2 v 7% 4T
o TWATAY— bbb, FHkO, LT —DEIC
HOWMAER LIS 2#E L72(459) LA L8N
IA M) TTA Y TEFIZ, 65O T Y Mu— UL R
EONRT—%EHETEL2 00, BRENARLIYASY VA
ML= 712F, BEZ206FEOBFMMUDSH 2 2 L ATRIE
ENb(459)e EHIZ, ANVY T AN L=V TR TR
CEHE (Z68 %) 1X. 40 b B VA & & B2 O R
(RREFRME MV, EE)HE, CSA. FFRMWBH R, 3



T EMARIFTIIUTAV I A —LOERFR) DD
T EDPIREN TV S(332)0 Hi%IZ. Kennish (32112 & 5%
&L UHIBREBIN Th o 7w 2S LEEM o EMICh72 5 L
VA VANV TR TR0l I A THMOT 4+
L—= v 7% o, THEBOBEHMICFEEEOR O T A
ROLNZZL b6, FERHO T bo—)ViEL
BeaL., BBREGHNOME RS> Tz Z EHFEH S
7z,

TF 52, B ETIZO 2 0b o T, BiEIEE
HMOLIAZ VAN =0 ZICHFETHZ LD,
T 8T =, WiEZE LR R TE 5,

SHMEICBIBLIZAZLCARNL—Z I AOHEIGIE. b
L—=> 7T 3 RE0ED S L URBEAS R &K
IWECDISZEENTLTEL %,

AR AR

EREOL Y AY AT B ERBEISIL. HICERA
TaRPTH I EEROD D, OGE S MR HEIBC B
W X115, Moritani &deVries (425) 12 & % 1980 4E
TR E, OB ESRE O ML —= v 7O
BRICBIDHNOMRKOFERMNI AN =ZALTHEZ
LEHWSPIILe LYRAY VAN L= ZIHEI N
R OB NIIAE 2 2 REHICHE 2 1) (483) ., BJE o RF R %
WIZBWT, 200G ADZZALDPMEHLTWSEZ &
RET Do FIRERBEDTE TN T 2 /5 4 Ao KIL,
BIGZALDBEE L E L TA BN S,

TR RITEIIZ L 0 S e 2B % 20T 5 (280) 0 #AL
DR, BILIEED TR =2 212 X BHIBEEL S S 00,
BER»O 2 IChhb 6T, B OREICHEETZ 525
CHER SN A (439) o EEYELAL ORI, EEECIHEYIY 7 fH
NZBWTH, B ) B OMAOMRAKIZH 5 T2
HFTd 5 (163-166) . WF7EH (X & E#H (60 ~ 81 %) T,
BB AL O EATAT %9803 5 L HEE L 72(165166) 0 LA L
FEENC BV TIE, HWRATIEEE., L) /NS REE)H
OB B SN DA, EheE BN K & 2 8B A7 % B
BY 2@ H 5 (439) . 7205% B, EEJHEAL ORI D H
MHhoET, BREIILIAY AN - I E T+
ML T & % (84473) 0 L7255 Ty B> T2z
B OAT I, AR 5 OO RKIZ L 20T
EhweEZ N5,

LYAE VAN L—= v Zid, BILICEE D M R O
TORSRKE S EHEAT 5 (4197199547) LI AY VA
L —Z Y THOEREIC, FRA MR OLRAPEL S
EMRENT, Aagaardd (4) DL E 2 —|IRENTWA K
IS AR DTE AL O K2 GO, 7 X (EMG)IEH)
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DOIRMED K ATR TR O & KX %758, RFDO[ E,
RAGEBMIE = 2 — 10 v OFSKBE OB, Ml 72 E B ]
Wom . EEF O & SR O FEE L o Bk,
TR oRERON E. BHOMHINEEOK T 2 & Th
bo N ==V T ERITR S 2 ORAHKAEMCOBE K IL,
FIZ ML ==V TORAOHMITA H L, AL L 72tk
WA T & —~ v AD) E&R R LT\ 5 (238-240,248) o
e i CP I 4R 68 %) AY R H (1 4R 1) Hh~ & 5 E o
LYAY YA PL—=r 7 (30, 75% 1IRM, 8L v 7
3ty M)ETRD L. HIE3 7 AICh7 D) s
KI 20, ZO%IT30% (BBAEIMEGEE) 225 97% (KM
Ef i Hh i 1) O B K HPH T 95 (483) 6

FRAEX

LIRS VANV —= 07, EiOBZONII. itk
EB LU REMNIIUETIHLLTFETHL L
. BEOLE 2 =12 X DS 2% 5 T 5 (4,5889,949
6,106,132,208,259,282,388,391,437,474,498 527,580,615,648) . -E.
KEIZIE, LYAY VA ML= 0 P A A e RS
B AT A TAALWREEEZEDDL I EIZL) 5L O
EREEM ORGSR RITT 2 EATE 5 (498), min
P (60 %) 12 BT, 50 ~75% 1RM(611) %* &5 75 ~ 90 %
IRM(658) ¥ CTOH—Fv ML —=r 72D L, fil)
ET A X ORI R & 72,

B OB & LHICBWCHAEOHMKEZ R L% D
» % H3(233240,607) . MOWIFEIX, mlmOLMEL Y b Bk
WCBWT, LYRAY VAL —Z Y Z RS 554 XD
OB L) KEWZ L2 S22 L72(287307) 0 T LIS
LTh. CSADZEALIZBMEDIZ ) LML) b REVER
BNBH, 67 AMO b L —= 2 71233 2#ISI2 BV TH
AT WX D IZEBbNIS (516), & 512, 10D
FHEE)F T AP —2a 2L EHDL I AT Y A b
L—= v 7%, &Aoo il & ft A4 X0 RIZHRY
ThAHD, TOFHIFT LV ECBERITLEIIRE 2V (342),
INIEBELL, IREB I/ F3RVE Y O BN R
% LI X B HEMEATE .

ML NV TiE, BOWARTE LYy TOL T A8 U
L ==Y 72X BHHIBKRAT65 KO E kD H I BV THEL
BENTB58), ¥4 7T 54 TNOMMMEEL L. Wik
FEASHI L (Z N EN33% & 27%). REIZATR 720 >
Va— ¥ WiEHE(CTA* v »)Th, KBEIUSE O 554 1
A DR 2 B RASEER S 72 (201) 30 DL VA%~
AP == T, AT T1(B8%) &Y A TU67T%) D
RRAE DCSADIER L 72 (483) s BUKIE VT LI, BRIk
BHE OB, ¥4 71 &5 4 7T OMEMEOREER
FRUCHE T OMED S 5 (202) 0 LA LEHINAZL I ZAY »



ANV == 7, Wity A4 7RI X SHIEKTAR
SN2 B LM D% AN D RN TE V.

B LIZLYAY AL —Z v ZiE, BV HIL
T2 LB T LR ORE S & REXET S 2
ENTED, MRHOZILTO AHKE DL LIET
EWVHS, MBS0 EMITD L5 5. B4 7 MR R
ERIZDEZRTORE S EHELFANTE LI LTS
MNCTH5bo

AR I ISE

LIRS DAL HH A4 RN T 580K 0VE VIS
3. LYAS VAN L=y I AN ER S 2 D
(346) o T 7 A A ANDZAMEAR I E VIBE & ORI
BOMAEDLEDN, MIBENOAT O FEEERICHES
Bz, mREEVETY) 7 (FER) 22E L. B0k
REFERE L7259 (346), LI AY y AL 744 X2
LAV RIF, RAVEVOERBEXEZ LT TR L,
ILEEIINC bR R F T 720 (338) . HEERL VA v
ALY A XBDRIVE Y OIMIEY ~ TV, LIRS
VAIZYHA XL N — o2 TS T R EN
AL T 5 (631) 0 Kk 4 2 BEEI O P53 WAIR % TERL L C
WD & AR BILIC RV AR IR T o
CEEE. ZOMER Y LB 2200 Th  bEe F D &AL
245 (159,382) 0 BEA RIFEL La—TITET V¥ ADURE
NTWVWABEIIZ, LIYRAY VALY H A XL, Bibr bk
IMETEZKEA L ARNVE Y E ST IERIZERIEICRL S
A RI3T(4531566631)0 LYAY Y ANL—ZVTD
N7 AL W 212, LY AY YA A X
ZNSONFIIROREE LR EREL, ToElL7T ot
Az BEE R T ERVHEZEZ 5N T&72(513517),
ZALIE) AV E DT T FMEZEE TV IX=T OM
HAEAIE, 1980 4FMR & 1990 FF 28 L TH L M2 SN/
(549)

FRRFFZEIC L 0. BB S I LId LT B4R
(andropause) ] & M-EN S, AT A b A5 0 VEFEOKT
MHEZ D EDRHLE IR > TV LD, ZOMST &\ NE
X7 BWwFOMI% > T 5 (59175319463), L2v L. 1k
ROWEFEILT ST A AT 0 VBEOKT 217 T% L, ffix
Z— ORI X D BB SN DHEIIE, BHEOE
HREREIC S M OEREDE L 5 (36,104) . 2010 FD L ¥ 2 —
XTI, TA N AT O Y OLERII R X, 40 K E
EDEWHEL~3%TOET T2 &2 S 1720631,
THETIIERMIEBETIEH D05, T A MATE VEER
ZALIZPE, BRI BRI e e E kb eic
A5 (175), HEOBMELLEIZBNT, A MATOY
DLEHFEREN LV VAT VA ML= 72X VLT 5

m NSCA Positon Statement

LFE DN VA, ZORBIET 7 Y A4 XOPEEEO
MEBLO /T2 - 7ORESIZEVEZ S (1012
67,137,201,244,246,289,299,342,504,636) o L 2> L. E#H D
MHf7FAMZATOE, —FENRLIAY AL 734 A
ZDOFTIKIE L, FIZAZ Ty DX HITKE LRI E
BENAT 7YY A 270 b TIE(342)F L {WART 2
(10246) . Ew#EMETL, 7 ¥ FOF UV ZHELBOIESARNA
DFEBA, LIAY VAL ==V 7RG LTHEMT %
MIEEZHO P TIE R, BRI FE T ARG L
TWw5(1012276), &k z, HFWBETIE. HNOT v F
07 Y SREDENRL IV AY VA ML —2 2 7k, B
DOFERIZEEEZ RIZT I EDPRENTWS(430), LI A
G ORI A RN, VYRS VALY A A BOT
YRur Gy YRR (T AY Y70y MEFTIZ X
5)RMEMSE LD H L5, WEDY A I 07, ffib
n7z7a b a)v & FARRES N B % 5 2 5 (347,631) o
EHIT, TAMAT O ITHM. FRICERE L OSHD
BRI EAEH 3% % (347) o

THEA-FIE R SREOA ML RALNENICHS
L. BIEICHE ) B O SERTIC S 53 5 (205212) . £
LRV EYTHDLIANF =)k, BieEibd, 50 ~
8O T TIZ20% WMy 5 LHEESINS(360), LY RS
VANV U T ETR T, EEOREE D)L T
Vo VIEEIIEDL L\ WE T TH 5 (89244291) 720
FOBLICBNWT, LYAY VAN L=y I T 5%
HEEI VT — VIBEOIREIZ—ETIE R, HT o
BRE I~ WA 2 RT D, B R VERE D WD
(67.95.244,246,291,342.440) s LY A% ¥ AT 4 4 R IR}
TLINT = VO—REHIRE/NY — 2 id, mEE L E W
AN ETHUL TWD2, TOREBEIXESEEIZBW TR
T5EEDNS(67342636) L. ZTDO L) RiERIET
AMCTHWEZ 74 4 XOME, 7 A MAHE PL—=
YTUTIABLY S FE N2 TU T AD
HHEIZX > TEDb D,

WAV E Y (GH) I, MR FEER. AT T4 ALE
RBLOHEEGY VNV B GOA— =T 731 —Thb
(340,447520) o GHO A FRIEMERIIE, S SUSEL X 0 & I
HICERECTHIET 5 (343) 0 BHWRHEIZBWTIE, LY A
¥ VA ML — = 2 THE R O A BRI GHIR E O B N &
5l & 19 (340,344,447) c —HE R LY AY VAR L ==
TxATh o 72d L OABEIEEGHIX, FEiEictE (61 %) Tldds
W23 ) L D DA EITENZ EATRENT W5 (228),
S5, ERO B (60 ~ 90 %) O L. EAS, A A B
WPEGHIEEE S & b oo TRV 2, & M S e v (343)
IR, BROBZO—IE. TEEO SRS MHETEAE
EALICEEVBIIICEZ TV A T E 2RIB LTV 5,



G ROGHRIGHIZBE L Cid, ABEEEGHL V13 5 H1
BVCEE TR CRRESND D, REHHFOMIZL VA
F VANV VI E o CREERZ T RVERDNRD
(108,137,244,249,342,611,614) o % 7% KU It BIGHD 214 KIS
X, T WY A XM L IMEpHOZALIZ B #E A H % 720
(229507). EHEOBLIZBIF ALV IV AY Y AL 74 X
NOBHERIBIEZEH AR A LN L, Lo LEF L, —HY
I WA RIRERISIGHICI T E AL, Fidal
ZAb% L7253 2 137 (219,299,348,611,622,636)

A2 VHERERT O FLRTF REEEY V0B
EATTAABREDA—18—T7 7 31) —Td 5 (213446)
47 A YREERT-TIAGF-D) 1x. MMk B1E & K82 B
FTOLEERNAFTY—H =L LTHRESNTNT, EEEL
RITNZKE R BEWE AT 5 (401,446448) o IGF-1D FEiikiz
B3 2 AL DR DO R ICBR T A4 Bk s 8
7 AL A 71 = X 2 (565) R #i#% /i O B RE (450) 1258 % 5 2.
LHEEbisd, Lz2o T, IGFLIEILDONA F~—H —
ELTHASN, e O EREBETICEROH 5 5%
BENFWANZALIIHEL TRD I EPHLNTYS
(65)0 7/ MCHT A IEDILHFA R A & 53 H 5, I
IGF-I1-IGFBP-3(f &MY v 2 B ) D EHZNIET B A
HEZZXALATELO THEELREEEZE S TV L ARENS D
(598) . il Tld, BALIZHE D WA DA B 15 (250)

MHIGFIE 723 FDfE S YISV EDL YAy v ALY
A XL ==V TIEY B2 D IS D 205
D, L2OEROBRLEMRE LRI NTTALRS
DI TIE % (614658)0 LY AY v AT 7 HH A X2
BISETIE, EHEE 23— BW e 749 4 X2k 0 H
5 S NZIGF- IO INIBE SN 572 (484) o FEIZ, X
71 7 B AT (MGF : mechano growth factor). #ifgsts 7
FOVEIE ¥ F — € (Erk 1/2) . AKT 87 A )V A 58358 {7l
JaPERAR (Akt) 1) R — 2% 287 ES6 IR (p70S6K)
TR ERE L 2 E A A YERRERT -1 VRV A
Ea(IGF-IEa) ®EAREE L L VA Y Y A b L—= 2 72
T 5B, B X UOMCGFmMRNADSH 7 Lk, #w»
Bl mmBEOM TEZRO LN o721 LA L.
IGFIDZFFRE L. SkEICBVW T Y+ 1 E—T 3
vaERW ML == 7 (342) R ET#RE (80% 1RM) L YA
FUAML—= 7 (108)DFERE LT, EALAEZ EAVR
AN LoL. LIRS Y ZANY RERWEN L Y
A A==y 7Tl BRI S N 2o 72 (269) -

B 512, WHWRIZL Y AY v AL 7 FH 4 DT BE
L. BEAGERVEANIY T F N EHEDL & DO TEE &
BRI, vz, A LHRRESILY RS U
AL A XL N L= 0 & T A, T3S —
WY 72 LA AR OV € VIREEDZALIZ, OB LIZBWTE
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B K& Vo ZHEOMMBSE 2RO & N2> 5 55 W
ENDMHARIVE VIS EE T 5L BOMB oMK ESR
EOMBEERIZE Y, BN M EEOEAZ HRS
HZEIIEREEDSED o T2 A XA ML A RV
EVIRERSZOZZ. B YA XL HHoy 287
ILER 2 EICBE53 5625, LALInsoy 7 F b
LARVTED L) IINET HO0E. SHOBIHIFEzN
Do WHWBANRLIAY Y ALIZHH A AR L —=0 7
WCENDEWALT 52 3T & AEEMD v L2 Lk
HIZBWTC, AEB L/ T B EROMLL &2 D
EBEORFT R AN = AN EREIET 57201201 &5 I
RHVLETH b,

B3 EMEDEDODL X Z XML —Z 2 TDIEEER

Fll 7
BUICERIN AL ZZCZAMN—Z2 97075 LI
BERES. BEHEE. AREFEBEO/NNT+ -7 X 2W
EL. SREOBIMEMIETE S,

BALIIRE D i & B R EE O T X, HOL L 224G I
T E OADLOEIT #1515 % (9.283) . FAHEAEIZH
EONT —IZBIRA D B 720 (37,184,190) . EEEE BV TH
T e — & HEFELRILT 2 7200 Kk, FEEEREOHE
FRICR PRV, BFRICE 5 &, BIRIESE) L ER I, S
BHOBEOFKALESE, EFEOBHEMRE, B L -HEE
MEFEL (76), BMIMOHN LzAEEE %S 2 L (567) 12
BLEDSH ), LD ELANVOI 7 F A AHADLOKERED
M EI2i bR RATH - 72(353) ADLICBHT A EED R
EERE, 224 X(LY AT ABLO 20
BERFE) 27 b wEkE (525%) & ) 1774 ) mild
(37.1%) DT ) DMK\~ (461)s S HIT, AMERE L —=
FTWIZVIAFZ VAN LV—=Z v Tz 5 &, HREEN 2 i E
IZE ) KERUELY D253 (562),

I WY A XofEE mICB LTk, ZHR(Lo Ry~
A, HEEFRME. BRI, NT VAR E) DT 7 A X8,
IR NT v A B LG ERERE % E Ol FIZIRIE R R %
bHFTEEbNLA(B79), . VIAY Y AT 7
A ZSHERERY 70 B 2 e b — H D B % F) 2% X° (455,605)
BEHEICBE T 2 RGO om xS 725 L72(152), Bray
BICkBLEa— (76)Tld. 7L A VORMEE 72012,
BMRFEE. VYIRS VAL FBMME. NXT VAL =0T
DEFEFE T 7 A ZWF Y ANDRETH Y, f§
VIRV AENG VAN L=V FEBHT LN
HoHEMESNT(76), FICLIY AT VAL —= 2 7T,
PEREM 2 B BIRE D 12 B 2 BALICHE D Zfb A Hll T &, &
ITHEE, BB X BN T 2 D EREE O GBIk D
Bz b &IN5 (455) Lel>o T LY AY YA ML —



SV ZIHATh, NN L - v S AR DY
TH(GE2M, 10:8M). ADLOFITHREIAZENZEN21%
E26%MEL7ZZ EDNHAS NI 5T 5 (394),

ADLN 7 5 —< Y A\ LD 720D 2 7 44 4 ZHLT5 I,
Z— AOFH & EHMLICHE D RETH Y, FETIE &
MBI X2 ~ 3\, K% o T30 ~ 60 45 [ 0 & B
vy MHIZ2HORBEHRATIT R ) T LRI NT:
(76,353455) 0 E3MBIT 5 Z L1 & > TH SN B HEREN
I ORI, AIRAKHSINT 256 L) K& (435),
300 F 723 FNUERL Yy ¥ a3 DT ) A5, ADLAK
WL e AEEDN L VKA 572(353), LYAF AL —
=V 7 OMEI, #EEIRMOEEGIZES L2, Tu s I 4
(£55% LRMA» L6 (HFeAT)) . & 0 E5RED 85% 1 RM
FCHIDWHESCLUES DL, COLH)RTOT T A
EBITTHIENTELOTHIE, BEMEED DM E%
AL T & % (76455) . F2BhAET). S IARHERE. ADLO T,
EHICHMDZOIZ, FkREPIEN LAY A ML —
SYTIBMT A LR RHTRETH), LIAY VA
M == Z7E, HADREIIC A/ 2% L)V TR
ML, HEIES N LIS E T Tl S 508N D 5 (455) 6
TS HEE, LYAY VANV TIIREIREH. &
KRS, ADLO/S 7 + — < v A% &L, BEo BT
TEEMEFET 2

BENCER SN LI ZEZC AN —Z2 77077 LI,
EESSVEHRBEIL ENDERBERICHT 2amEDEMAE
AMEIEDZIZENTE D,
EEEERICB W TREEIIHBEIEZ 2B THY, T
A A TR, SEEOL 7% < &b 30% DR % RER L
80 L E DBl E TIE50% 127 S 5 (24) o BN S 12
EoTRBEIILRLTREESD ), BEMREEOEEL D
725 L. FEMECEEOTZFERICZE 25 (111). H1E
FEEe 7 LA NMEESL 5 RliE O BERENORRHMEE
7@ % (99,200,433490) 25, HEBIEE O 2 WS 1$, iEE
DHLEIMELN L ORMEEREE N L —= 2 7%
AMVYTARN L=V TIZBERLT0D EHRE LTS
(15)0 512, XZEREEZHFER, ALY Y 7AML—=
v 7 EEEIEG O S HIZHE. A B REN BRI D
515 (15).
BEOWMIEN., LEEOT 7L AHAAIZL ) EEO
FEAERIRA L. L7 > TRERMICEEE R ER B &L 0
Ca e TE s e L 72(3396195255385), 4t
~N 9,603 % DOWERE % AL L 72 44 EOWFFED X & 430 Tl
FRGEBC X VEBEIENITRIE T L2 DS NIk -
72(546) o FIERIZ, EHITHRIED A Y FHTICE B &, W E
o722 HADOHBOEEREIEIIB VT, =74

m NSCA Positon Statement

ANHRBIRZE 21 % T S22 LS 27 - 72(545) 6
BHERICH T 2 L7 9 4 0B KoM EIE, s
YA ZBDLE N, NT VALY A R e &L TU T T
LTHROLNTZ(546) 0 WL DO S, B OfEkE
WO L, BEICX2HEEZES T2012(316), =7
AZMFIZVIAY VAL HH A X eEGHb L OEE
A S 22 572 (564) 0 S HIZ. 7 W44 X4 Al
TEE S S ORENII ST 2 AL 2 BT 5 (32000 7Y —
v eV EMHLLESOZ YA X e G
W R LYy AN L=y T a s ad, ATy
NP AT MR Ty Nl U—ARX T4 V7
Fr—YDIIHTA XL ED, BT 2 ADH LI
RTH 5 (221),

S5, MEZEDTF/ZREF I T, FICL DK
INRDOHZ 720 T 7 ) MO T 7 HH A X, BATTIE
BRLAV MU= VL AEDNLBELEBEH IS L 794
X7 &5, BEIOB LIRS REN D D 2 LAREH S 7
(546) o L7232 T, WEIDRERMEND 5 ElnE D720 DL
7 A X0 TIE, FRICEHBEO SiEE 0% 413,
AEFEHET A XLDENS, LIRS VAT 74 A4
AENG VAN =V IRBIEDLORLwERb s,

B DI, EEEOBRBEIERE TORRE RS EDR)
BB HEE LT, LYAY YA ML=y ZTOEMER
IET VAL DEMTOEN TS,

BEYNCER SN ALY ZECZA ML —Z2 77075 LI,
= E DD SAVER DB ICIXL D,

CHEBYT b BRI R EI, EEE 0 20% 125
BERITLTW5(635), HElnE 2D EEL T aOHE
EF TR EEL, RBAUE. ) OB LTINS v —
WCT. TORBFEIZNZNEEHE D 14% (479). 10%
(572). 10% (479) % 5B T O &) ZIREIAR A 2B
THEIHICEbND, BlZIE) OmiE, HWEEEE, K
A, TR, RBAEOMIME HENH L 2 LN
TW5(572)0 FEIEENN T4 T AZ AN, D) DIROBEN
Dbk BI 59 5 (108599) 0 & 512, BALIHES K10
KFA) DMOERICAR DL EEZ S5NTW5S(64592)

WY SN LV AY VAN L —Z v 7 Tar 5 A
3. EEEOCEN I 2fme b3, E
AR CHE S TR (592) F 72 13 Mk o 1E
(B17556) I2BWVWT, LYAF VAN —=2vF7ar s n
X, 9 OO HCEH & M RERIC L BEFHTO L NV E TS
CEICHRPREDO LN ) OO FERE IS LT, LY
Ay ANV =2 TP, RN GEDRETERG INS
P DL FBREOMENH S T LHREN TV (556)
EHIC, LYRAY VA ML=V VIZEEOBHMREICHED



TR EAMEORAL, 23227 —v a VEE, L7
T EE#RORIL ) ERET S L EbNS (119).

IOERFBILT ALY AY VA L —= Y Z ORI,
M~EEDOBM L NIV D) DD D L EREIZB VTR D
JHETH Do Bz 1EChentd (119)1X. BAKF—LTELTHE
HHEDEHE X W RICEBEINTZLIAY VAN L -2
7F7ur g AH, 15 » b7z ) 5 Dk % 8 L 7225,
BT 7 A XBEOWERE OIRRITEAL L /22 EIZFER L
720 —H. BETR25MEREZRAENRIC, LAY ¥
ANV ==V T RBRORG DAL T L 72WFFETld. Hila
AR D16 T HEEAIR ST (408,617) 6

LIAF VAN =20 770y T A, BREIZED
e < OLEEATE LofEE b 7253 2 L 5
X5 Twh, AN RSO (108119660). HHEL<
By OuFE LA (408) . FHIEANZ 084 (108,616,617 «
ik > B o> 1] | (108,556) . k%A1 (408616,617) . &)1 D
1) | (408,616,617,660) . 2B GERECHLIE 35 & O B AR I BSOS g
Mo (192) . B X H TR (556,616) D) 7 EA3E
INns,

BEBIIBITALIYAY VAN == T OLEBR)E
WEREZEDLELMAETIE, RIk~v Y — Y 2Hw/ ML —
= v 7R & Vv T 5 295(108,408,556,616,617,660) . %K
DRI KIEEN W ZRLD ZT AT 4 v 7Ny REHW:
M —=V 7 %477 572(119592) s AT H T T A1E8 ~
12 BMOEY 71 75 4 Hh 5 (556592616,617,660) . 6 ~
157 AOEM 71 79 5% T4 Tdh 5 (108119,317,408) -
HHWFRICL D b EFOHORKOUE L D DFERD I
BiF. VLIYAS VAN L= X Ta S ADRIDI3 %
ARSI D, 92 BIZb7 2 AOKTREE Tk L T
2 EARENTZGBIT) e INHDOFEHIL, UWOKE LY
RIFIRRAY & 0 BVGOHEEEREICH 53 2 A%, W7 OF%E
I AT 5 & W) IR &2 2T (317) 0 [AIREIZ,
IET Y ARLIE, BMENLIAY VAN L= T T
077 ANOSMx kDD e, GHEIN IER—-2F 1~
WCRDZEDRIEEINTWA(317),

KEBOWEIL, BEETOMIBOL Yy v a v % WhE
W2 HR At L 72 (108,119,408556,592,616,617,660) s & % Hff 72 13
W1, 20\, FAR3EOEY v a vy E RN, LYASY
YAML—Z Y T OLEIRE RIS A LR HIEL
(317 FEHESIFHA2MEIMO Ly ¥ 3 »id, BEHLE
HOBIGEIROYy Y a k), EHICREVWEET 26
L7z e 7o DB 2 RIS O] & A I3 1 B
L2ty g L L TR L7205, 9 DEKIE.
2\ F 13m0ty va VIS L TR S (317),
HESIZ, H2ROEYy Y a R LARTH S ERIEL,
GERIETEEIN 72 o 72Tl E 2 & > T, A3 M OEGRE L

(© National Strength and Conditioning Association Japan 2020

VAY VAN ==Y TRy va vIdEERE O GEIFEGE
e TRENPET X2 LG LA GB17),

LIAY VAN L—= v 7O, BETZEH TR 4
R D, BIZE 210581380 % IRMT8 ~10 L v
7 L % gE L (108408) . b o B 221280 % 5RMT10 L v
TERRML660). LEOMIIZ, PL—= v ViR
ELHFGEE OMBREBE T LI L HWIZED
(408556,616,617) Tsutsumi® (616) (£, FE#E ML — =~
7 (75 ~85% IRMT8 ~10L v 7) LIK@mE L —=> 7
(55 ~65% IRMT14~16L vy 7)) L&HEL, £b556D
70 b3V FERIC, B BERE O BRIRER R EA L & 8
WU HOEZED722 L2 B L7z, 2N DFEHIL,
ODHELEE N -2y 7 Tar I 20E LT LY
FHBIBAERIL 22\ & iR D 1) 72 (616) o Tsutsumi & (617) 1& &
G LEEEREIC B 2 EBR TR O iR Evs KR E O 7 o
bV ERERH L7205, 2 OFER R OEIZASN 572,
LALEFEESIL, @BFEICL—= v ZRERO % Wik
IZEoT, FEO 7O 7 T AT ST EERI B L v
72, [—IB%E L VRRER | 2 324t L 72T Re 1S 5 & HRHE L
72(617) Singh® (556) b F 72, FiEEZ (80% IRMT8 L v
Tx3+t v ) EAKRE(20% IRMT8 L vy 7 x3+ty M) D
T haVEELZ, INLOFEEIL. B-CEER
WL, BREDOT TS T AP DEIRRALOFE. H1Ek
REJICR 3 2 BEON L, BENRTRERLEFTOE LK
ELYE LT E 2SI 72(317,556,616) -

ML —Z U ZBREIZL VA Y Y AL 7 F A4 ZDOFFIZ
A H 1) . ) OREIROKE LRI, L) E#EED ML —
TR RELFHIIOMRITGER S % (556), LI A
VANV TOMRE LCOBIOMAIE, Ei#E) O
JER TR S 2 T EDIREN TS (556), & 512, 9
DREROBERFIE, L VEBEEDO ML —= v 7 EBEND D
(556) ZD L, LVEBRED ML —= 2 7iE Gl &
HOHED L) KRELBWERIEIEDOBEOZAIZSBEEL D 5
(556)0 HHEHIX. BHMEOL I ALY YA L —= v ZiE,
D OGERD B B I EIZ L - T EFTWRE TR A 2 iR
THY., KEED N — = FR— R ERIC X 5 G5
L)L RELEFEIESED B L HEmE T L(556). hL—
SUBEEICELTE, HAZEOL YA VAL -2y
THLLER R R (BREEM 2 G OB L ERT ) ICF R TH D
(317) 5

PlaFldz b, H2~3ROF~gEEDOL I A
YAML—Z TR, EEE ISR A RE & AT R b 7
5 L. LEASIAIG AR



B4R T LA, Y ANZ T FDMDIEMERICETT S
BES
LYREZLXNL—Z27 7075 LI1E. L1, BE
RENHIRR. ERFIEE Z DDEBMHERDH 2 5mmEICED
TCHREITE B,

pAEPl

T LAV, WL O OEBEWEEOZLIZE Y, A&
Wi e BERE D ERER A b L 22k BB AN T B
RO, LI EERTH D IR A LA
W B IEEEE moO. AR (RE, mE, LT, A
Be7e &) % 47 < (509) (100508509) 7 L A WIZiE. FikefL
RTATAY AN, BHERBICHEETZELEZNE O
HAERADE 15 (55639, 65 % Mz A EEED 7 LA
NVOFFREITE L (7.0 ~16.3% 128 EWAHEdicon
THEM L (30,196,211) . i bic B A BED B2 BN
FTH5(654) 0 7L ANVEEMEREOETEH 5 F 2 mEA R
FHMEO O Lok, B BT EHEORADTH %,
FHZEMNT B RIEE O X EAL L. AR EREDK
TLT7LANVED 59 (424600)0 F 72 FRAY 2 RIGH)
X, HEEEREOKTHEL2EELZRNTTHY).,. TIA
SEEZT LA VICEET 2 EEREICD % 5 (509) .
TMEFEREE, B LOMMESNOKFIZ. BEbo) S
N WERTIE LV H2IZ, BEETHo TORER T
ATATANEEEL, BY DL ARG T, FHREH)
RLIHFHAX (T —F VT AN LY TAN =207,
HOBEHIZ L 2 HMEE 2 )12, BETHT—E A
FH L. RERKNEEBBYICZD S NE, #EHFET. B
L. EEEREO MBS D R VES L 2 M T E B REN
H—JEE\ (656) 0 RESS 7 mknE ORERRIRE ) 2 tiE T 5 2
CIZBWT, LYRAY VAN L—Z Y IO EELESR
DVEDTH 5H(96,121,153381) s WFZEIZ L D ZDOERIC
EbETERESNZLI A VAN -2 v 7d, RIG%
EHE O B RBEREO RO Z LSS 2R o T
% (88,184,255,384,536)» #3 M, 8 ~12 L v 7% 3t v b,
BHEEIE 20 ~30% IRMA 5858, 80% 1RME TS %
VYRS VANV =20 7707 T 55, BIEN R ATHE
FE. B¥B xR LR, BARIEBI O, A0 7% S IRGE)
LAV, BEUOHHE ST —DRIZTIAORREE %D
725 97 (88,96,184,261,384,536) o K 55 7 m s A 12 BT S A b
VYT AN == T OMBEEFE L HEBEOWMERIIB W
T, BERLHERRERIZME SN VEgIN ) LT
Wi\, Lo TCLI AT AN =20 701F, 704
VO E#E T T FEMTTRETH 5 (184,261,359,536,586) o
WREWEED 2 LT 5272012, LYRAY YA ML —=
YT IAE, NSy T OBHBEE SO HLE

m NSCA Positon Statement

Bdhbo ZORAT EHEOHELX AN L L TH, KK,
[~y MoA ¥ ¥ Rl o4 4 X7 &)ADL% k3 %
(88)s E 52 WIS LT Uy g Axfliv, E#ETITR
ALY A VAL A XY ANNIL, ElE ok
REMEREED ST+ —< Y AD L W KRE A L2 ERTX S
(88488), BEFEM LIV AY YA ML —=2 v F k& 120
BOSEFZTHRENZ ML -V 7H, HRICAFTLT
W5I0RD T LA VDEEEIIB VT, /57— (96 ~
116%) 55 7) (24 ~ 144 %) . i DCSA. Fillg i (4 ~ 8%)
REDWEER LD, SOHICHERENEDOKEL2o0
PEE S OPED /ST + —< v A (T ~58%) b L7
EDHSNIZR572(88) LN, BT 4 — LRV
YA XOFITOEY . S HIZHEHH0AR, BHEDOL I RS
VANL=Z VT o TIEERTH L, BENRL T A
YA ML= Y 7IIE, WY R E R E WD S Ll
o\, 8~12L v 7% 3%ty b, HIMET LA b
LY TZAML—= 7 AE. £320 ~30% 1 RMOG#HEE
oI, 80% IRMETHESI LI LT, 7L VDE
WEICD T E N, FLWHHOEME L7263 &
b (94,261,586)

VYA VAN == T AR RE O B ik
HEMETLIENHELNIZ R > TWELD, LIYASY Y
APV ==V 7R EOEEFEOL I A X TUT T A
2D ML == A A& B, MERAIER R TT, N
TUALEBRBOGENBREEREMMT 5720, B
FHLEYVRELBENELEEZL LT EEDLND
(628896,195255), & H 12, T/ HH A X Ta 7T L(LY
AF VAN =2 Y T RED) ZBTERRNT CABED
BEREM 72785 & — 7 OMRHEIZ L BEATY | HE B D fE R IE % %
U % (338896,125255,385), B DO HEa > T4 v a =
BRI AT, NT 2 A) T A I ADEIK
ENTVEEEICIE, LTEEHOT 7 44 X721F 086121
~(536,595) . HRREMYRESIIZKS§ 2 7T ARRAS & 0 #HEIZ
BER XN 5 (96,385,627) 0 72K D DOWFFEIZ BT RIBE
2y ZRFOL YA AN ADPBEFRZHS L, BE
AP E. ARFELRIIECELZRT S 2 L sn
7-(33,88,96,195,255,385)

BB, LIVAY AN L= U7, BITOHE ML —
U NG VALV TR E SROEEIL LS
IV A ZNATET T AL, EEEDORITRINT VA
BIUOHHESREL, SS5ICEBOEEREZRS ST
% . EEEIE OB 2R 2 MR T A REOT K TH
LEBMbNL, LYVAY VAN L=V TRHEHT, T/
WBEBEROL IS A X TUT I 60—5E L TiTho7z
WHFeid, SRIICIRES CHRA BRI T O A 51 5 FilinE
IZBWT, LD RELRHNOWMAEHS I Lz, R214.



T LA NVOERE EZ RIS, FRURLVIAY YA ML —
—yrTurI akEM $RSEENS R LI Y
ARXTUT T ADO—HE L CEM LD T RIER L Z
NHEDO ML ==V TOREOMETH 5,

K EhRE /1 HIRR
BLELSI0HTADOT A) AANEEZIZ TES LT
W5 (198). HREEDS 725 TREFEIHIRIE. £ R
% HRREPSET DS D 5. B2 13, EREORE
MR, B2 A MO 7 1 — 7 &) R BRI % ki (B HETE
B TR 22 &) £72idmi bicfl ) 7 L A )V BRI
BERZ ETH L. WHIC22DLT, BEREEZEOH H A
. EFHOE O (431) BRSO ERIED 15 (327) .
EHIIEHETORE S L (191, £ DREIKRI 2 A DR
R E RS 5, 612, BEEENH D L. HEERE (K
Jii. PAENREHE. WpEGE. e AR, EE ) (2E R
Fi OV CfEHEREE 2 A2 U B falatEs s £ 50 7203, B
I 57 A D T 119 72 5 SR OB B <2 B IR A L Lo L A T
7o EQLEINE R EICVDI A IEE B 1Y 2 178 & I 12 B
HLUCTHMT2) L LTRI 2D H 5. G
P& o o E o R A RS 5 TR 1% (149,464)
BEEIZLDIZS AL, FHIEENCR S % BIE DK E B
OIS Mz L TWwaolk, MEZOLT 24 AIZLA
ZFThY, EMEOZWVWRALDY B EREICHEFHWTH
% (70,133402)0 L 7225oC. HRIEENIC & 50 AWFZET
. BEOD L ERE OO, FTEER, a—F v 7,
T4 = FNy . 0= )VET I & OB 7 HERL A O F)
A7 0T SN T A (114351) . KBS, AR AR ET
(WHO) o#%ng, R & R o E P 43% (ICF - International
Classification of Functioning, Disability and Health) D% 4

7% R TH (646) & B O LB R ERTE 2 &, JREAERY L
PR T MADBEIREZIET 2V O OEE A EHRIHE
Bd 5o

65 % UL E OB E O 24 % BB IR (B, H478, H
T E)ZHCTWED, FPEL 252N TEND
OFIH b2 5 (215) . BEMEBIE L. NT VAL Wi, 3 —
TA A=Y a VURERE, JUSMEDIRT % e o Gbt,
BEOfERIEZ T S5, BEERIZMIITES 3657
D EOEEERHE L ALNLHLT, D35 ~40%
IR & BT 5 (113) BB PRSI 058 I3 % 12
ONTHEMPEOFHALEML., $XTOFHE TH P E&
T2 BT OFHSZNZE126. 57, 65% ML 72 (357) o
LI PE ) BEIRENEED B VWARE S EETH L, T
MCHIBI R L TIT R ) R VI AY Y AT 74 X
E. NT Y ARBEIRINE R 2EEEIC L o TITBFEW
ThWweEBbNb, 207D, 74 XIHFT %2 HT,
FNHE S 7 BT R 2D E ) ICHETE S (23), BT %
VDL 7394 X707 03, MR RETHES
RETH., BEIRENICHIRO D 2 mlnE 25E T X, Bk
1 % BEIRE ) OLED RO 5TV 5 (TUG, ¥ v MoA ¥
YRT AN, BATHEE, BHIEEZR L) (23), BiIRNT v
ABLUEREILETLIZONT, 707 T AZVUMTO
I A AHESIETL L, 7075 208i1L6H
Mi~6» HO®MT, HEXBH»SHEIMET, Ly g
> ORI 20 ~ 60 47 O#iIFH & 35 (23)
BEOLVAY VAT 7Y A4 I L THESNT
WAIFED KL HUE, —HPET, HEEOT A MR L —
VT EEATYS, IhHIE, B—FEEOF T OIE
PR RIS 5 7207 T <. E@F BT O8I o HE
(KBRDUBEAG & NDANY Y TR &) B WMRT 720120

K2 TLAILDEREDEHDLIZRZZXMNL—Z2TDHA R T

W2 ~3\, 8~12L vy T% 3ty MTh D, ##EIZ20 ~30% 1RM» S54E0D. 80%1 RME THES € 3,

EETITH OIE~FBE (B0 ~60%1RM)D/INT—IT 7994 XM ANDZ LY, HEENRED/INT+—~

LYZRZLZA ML —Z 2 TDBEICERTT o FHNE/NT U ADWERICHIAT B, X=X B AEEEZ =T + —

A7—=2a3FV-—NAI78EEZM) ANB ELL, 5

~105» 50D 156~ 305 L THET 5, BECLLICTENEHREZA VS EHRIRKTH 5, BorgX 7 —

BHEOT 7YY A ZRBER) AnD, HIZAIE F1>T5—F>T, Z>TLXETCHIUM. FRILS, phE-

T e 38
LIZRZLR
r—Z>%

NI amECHET 5,

l—\b k
S RREBERRTAT YA X(Sy MoR S KA E) ERIANT. MR EREET 5.
BA%R X U, PLYRIW RTF9TTyT ATTIT57147—,
fL—=2%

D12 ~ 14 3+DICTHA DB LNXILTH B,

A8
ho—Z2y RAESF. X7y 7HE. AHEOELBEE S,

W ToYY A XOB. BE. WS ERAC LTS,

RM=RXAXZELEE

NIV YA RBENE T A —LET I I TAE D T YA XDEERMC T A —LETIZy VEREICEE L. M HET 2,

(© National Strength and Conditioning Association Japan 2020 _



BETH Do VU PLE R 2 JE B o B MEE S E IR &
D70, FRIZHTERRE 72 & O KB5 BRI o
JER EHRBICL o TEETH D, EERI L L LT, M
RO BFIEL & H12OoN T, LHPOIELEAE AT,
IMEGMEDRERD AU B0 Bl ZIE, BEEOWD. Wi
B OSBRI, HEME IV a7, iEfEEEE £ v
A0 VIR, BERIEEI N OO A, 2 IEE B
RATEEE 70 & T d 5 (31,356,423.471,512,544,550,569,645) o
NS DOEFIE BRI AR /NN SE L 72 5% O
B HHERE, BERE. F72CVDAR L, B 2K
[ 72 18 1 2 B O FE B % N S & % (466,612) o BRI 0
BEPEET 2 N0 ORFEREDS 13, ZOEMICE
B2 DOTIERL, LEd->T Bt 7L VD
ETFNEHRL TV,

I LB 72 PR RERVRE T ICBIE L T B 720, HBIEI o AL
70 b IVIEREMICHR S NG, ZNTH. L=
DIy HH A AR EE OYMET 7 4 XL, BmEofE
B2 B S LT B s OFERERY 2 10 RIZIR LD L b
Lo MMEDO 7 O =X NF AT 4 v 7 F 2= DI
A XM S5NLEEICE->TIE, Zhb5D 744X
BE LA, BEOBHOI—F1 x—varzgT, 35
PIENBETH B, LR > TCT AR ML —Z0 7
X, ZEEIEE (LY VS S LA, FTAY N, FL AL
TVAL Ty NIV T Ly =T 4y Faoe ) IlES
¥EE, LTHOTXTORGHLM@EST D2LEDND S,
REGBBRDEEDD L EEHEIZE > TIE, 7L A )b,
PR, R, RITEE)BEEAEEEICL D AT O
I 4 ZFERPITIEZ WL, ATRERBET5H 5.
COXHIBEBITIE, ANLY T A A XG> 725
BT R ZENTE, V=T A v F- AR ML
VWINVITA=FBLIOEERAT 8=, E¥HoT )L
TRA=F R ERHWT, MEMeAREEL 391 X%
1) T ENTEDL, EHIT, TXNTOEHT A MIFER
AT ) TEPRETH Y, HANZEDE T FERIES) &
I A XN EERT AL 2 HICE/RTNETH
%o

BERHMEE & BHMIE
B RAMEE L, IEF 2B 0% 2 & R RRHE O
B OFEBAYIRGE & 27 S5 (393588) 0 IRATDIFZEIZ L D) |
RERMEED D L S L. FRAREI2NIEYR 2 milE £
D HBEITREREEOEHEGS—BEVWI EPHL PR T
W5 (420), REAVEIX. TEBIN 2 ADLICHE A 5 2, a0
FMENREIELE L ) 20, RERARES EoORME
® RBY HIEBEECTH S (265)0

BHEEL 7 LA VITED S BRBAEILEH X A =X 4

m NSCA Positon Statement

D—HB X O IR 2k 5 OB S O F84E | BE
AP ) 2 /AT 5. 070, BHEEEIX 7 LA VIE
e & B EN D 5 (105211) & 512, FEAUEDEST
W&, BIMEEOD L EIMEITRE7 LA VIZE), A
BeiE & 72 5 (265555) 0 & S, Ak & A AR R I
EOEATHERORBERBK L LE L., T BZLL, Bl
&R E DT EN 2 AHB OMIEIZH 5 (420)0 S H 12, 7R
HHED EBE LR EEMLAEROO L DIE, BERGEHIOEL %
WATH Y, ZIULERE 2B <720 0GR OFH 7
LWL ORRED D S (56). HE. FAEHEIZ RN %
NP VR ERE ICH W 5I(663) . FH&amy, LEY., &
R 7 BB A T3 L BRI, v a =7 oHEAL,
B OWA. BALRBITEMEDRE R &2 &0, BAENZ%R
FERERYIRGE & TR OB 23 L KT 285 (56,663)

S GEB L, BREE AR AN & FRAE O B IR R A AR A
T BRI A TH 5 (185,265,375478)» Heyn 5 (2004)
12K B A% GHTICIE, RRAVE & BEERRAIBE E 0 B 5 BiERE
(66 ~ 91 . FI9EHE 80 mk) & MR & L7230 o sllrns&r
INBED, T/ A AL ==V (LIVAF VAL —
7 EEFLWLOPON AL KT, GRS X
O FBHIBERED R L2 2 AR SN0 EHIIHD X % 45
MrCid, BHMBEDHLBHEIIBITLL 794X L —
YTk o TEEFR SN ERATI OYGE L, FRRIRE
NFEE SN TR WEEREINER L 72U & FEETH
B2 EDHS I E 72 (266) o

RAEED D 2 FiE ORBMET B L OHEENIREC
YL A RN L=y Ta NaVOEMEE LI L
WL D, LIYAT VANV ==V TR A
MINLOEBHICFEEZD LTI LN RENTNS
(93,185,265,375478) o €D & 9 121X, HHREOWHA
(375). Hit. NT v AB L UOBITRDOME(93), BAW
7% AR RE O 1) 1 (185) . FEHs #¥ AE R0 I #i PH 70 F 2k D AME+¢
(185 e e EaEND, LYAY VAL —= v Z O
REJIICA U A I 1x. B4 2 RCT (185376,403,623) & * % 45
T (265,266) I BWTHIE SN/ SHIZ, LYAY VAL
L=V P EBENE N L - T BbE AL A
MRFME DL — = 72T 2 ) AN7zmesE &0 b a2
REICKE MDD D EDHL 2% -72(129) 7850
BRI T AL YA VAN L=V T ORI R LR L/
RCTCld. ##&J1(376). &)1 (588). ZEafiiitsh (588)
X UK #PH 70 FRANHE Ak (185,588,593) D A . e i) EAS/R S
2o LIIWVZ, LYAF VAT H A Xk ET HIRIGE)
AT, BABNOKT 2P C—EHEDOH 2 FiRIER S
NTWaWwzH(313), LY AZ VA MNL—= v 7%
Wz EBIZE L OIS LETH 5 (313),

RS F 72 IRAEDBHICB VT, 728 2385



BRI —EHMO D 2MEN R VWE L TH, HiloL VA%
YALTHHA X, FLRELEFOEBNAICTINDL L
DAY AL A X, HEENIRRE S E ST L2
PEBREIZ BT S 2 b (93) 1fEmibae & BREI 2787 o+ —
T YA OO EERESEDL I EDPPHL MRS
T\ % (256,393478) o Hauer 5 (256) DIfFEIZB VT, 3 »
HEIZ70 ~80% 1RMOHEE F THET 5. HREN M L —
=y TR fAEbE ., H2ROWENL I AY AL —
=V T ORGSR RRAVE D mEE O R ) & BRRER ST o —
TYARARICHEK L, E6I1C. v —F 7, BN
IO HA X, NG UAMNL—Z v T ARG DbE 4
MOEHEL I ALY VA ML=V 7H, BATEET. T~
AL #7315 ~30%) 2 L. RIS TEBOBER LIRS
TLVANVOBEE, T LTHERICENO S ERmEEZIC, 8
BOBELZRZ 2 BHEOBEEREZ NS L2 L RiEH
LM% 572(93)0 ZOWETIZ, LIAF VAL —=
Y 7 OEEE30% 1RM2 558, 50 % 1RM T Tillf e &
B 720 BIORFZETIZ, Mavros 5 (403) 29 J& 2250 2 0> 2
Bt (=55 ) I2B W T, WM R LI AY VAL —
=7 (80% 1RM. #H2~3Hl., 6 » H) {7\, §Hlik
VOpeak Mk % = & AR L7z BRIV S LI, 5
DWfFE» S XD EWHD A a7 25RO L fFE
WCHIE 5 2 EHVRENT,

INHEEDELE, LYAY VAL —Z v 7
PERE & MAEAR AR RE & oD R BRI S R0 R AE (2 B 5
5 HEREMIRE ) OIR T 2 53 4 (185,265,403478) LT A%
VANV —ZrrTars AMIRERMEES L BHEDS
i DIRTEE A D T (HAMAL & B BOR & w0 #H
TE b, BERMEELBAEDOHBHED-ODOL YRS
VANV =S U ZICHERE NS Z L. BRE ORERENYIRAE
LD EDLDH, TNOOREBOMIERE CTlX. ek
A RIFTAVTHELEINIZ VAT VAN L=V T HBER
o T7U T T ANEHATEL7259, D& RFETIE
W R LR WD 2 EAER SN S, kO
1D &L BREAT0 ~80% IRMIZET 2 C, BRE
R E & FRAE O SR E TS 2 S, BHEERO
FERFLIEILAEALNT, BHARELIEE 2 &Eind &
A HEDDIE 7 (265403)s LA2L. 30 ~50% 1RM®
HEHOWRBED T 7 4 X2 EHHETIT R 2OV R
FAVILIAY A ML=y 7). BE S HERERIBE
T L MRS A WET 2 BN OO THD LR
b5 (93)0 FIRDSHRE~FEEORRBET L HETT 5
[ZONT, EHICKERBIE(L Y Bz 451 X Lig
OB EOBE,
LidHsgdt, B, BXO/ T3 HMMKIC L 5i5E
P TRELE RS,

(© National Strength and Conditioning Association Japan 2020 _

FURH CHRAEM 2R 2 &) 75, LIk

HFED S E DI ODV TV AY v AL 7 A X %L
T+ ABEOR 2 ED 57002 5125 Edh
W, ZOERHGE, K, 2L Caza=r—va ol
X COBHEEICEET A 2 EEETH S (328), FHiE
WHEOHM RS, MEICE 28I T—T27=2v 20
AR, BMADOETORELI VL LA N L - 7O
WETA, BHEDZ FA T Ml oT, BRELAL
HFETEL M-V VREZAIN T2 B b5 93),
BB, 7YY A XEMRIE. BEEOR ) LB
BAFOBFEAMEALBETIE % ., BRAROMETHL
EERHELT, TNSITMRALEDLED S,

HEFRIR

T A ATk, 65 UL Lo E#E O 4 NI 1 AH3HER
WTH 5 (112) 0 HFRMIZIE. 4652,500 5 ALLE O HE R 7
BEND L SN, FERFICHET 2 BENAIET 2
71720 TLEIE5,500 i FVICEL T2 (8). milbIichE)
B bERE & IR 2 RO T 2MEAA L NV o fakik %
ELICED LN, TN TR L HEFL VT, 2
ENAERFOFEFR ORI, FETEROKT L HFamoit
DEME->T, EEORIE) A2 Z@EmO. HIRK, BLO
CVDDREBAEEAELIL LT\ 5 (235) o i D ki & 25513,
LB XU FRRER (T LAV, BEIRNEELR L)
WP SRR DIERBHRBEOEAOREKE 25 2L b
FLLEETH ) IR, SlnE OBEFTEI T3 2 BT,
ThbLBMEZET 2SI L0 (14409568) . FERE A
wOEREOENEAANE A ) —= 0 7452 L ZWHEIC
LTwa,

LYAY VAL —= v FAKIE FBRFEE 7 FH 4
XEEDRVEAETE 2. 2RAEIRE & CVDO fa Btk % 1K
TEEEZEDPHSENTWAS(237548591) 0 & & |ZSenechal
5(535) 1k, KN L2/iid. FEEORBEDORX Y KR v 7
T v O — AOFREMSIEIN &M L CHES T S, f&
BRVEOBIIN A e b & HEMTE B IEBLE NI OBRT
MAERMTZ EATE 72, & 5|2, Baltimore Longitudinal
Study of Aging(RV 7 1 &7 BALHEMIHIZE) 2» S 5E SN
7eHED 2R OWFFRIE. K& 2R (421) & R & s
HiE (312) (BEFRIF O Z KREFB) A%, 2Nk, #HEn
WA WEE OB L IICBE L T b 2 e 2SI L7z,

Wl TR L 736 HERRAR B3 B ARG B L~V AY
Sy BERE TR RWVAL IS ORBENEEDLSH 5
(234) 0 FWIZL, LY R VAL == v 7, mEEIC
B2 2 RIPERIFICEE D SN 5B L R~
HORBE L IED LD H 5 (273364) LI AL~
A ML == 7E BEK. MgREOUGE. MR8y —
DR, BEREIOM L BB kL S AR O T,



BIOIMMET Y b — Lo e LT, 2 BIBERE O
R H 2 Bl E ICHEE b3 eNTEL LM bh
5(73109171273) 0 LY AZ VA RL—Z v 712X, A
E7BVYrAlc(HbAlc). ZEfEREMAE. £ > AY v LalL
AFO—)VUREBEI) RS Y7 I L ATa— )k L,
HEPRIE O AT #E# % 3 Sl O MR A Ol % 2% 5 %
ZEDHLPIZR S TWD(273)s SHIC, LYAY YA b
L= 7, BEEEE N —= v 7 LRI F
T(657). HbAlcigExX FIF, M7V a—7 v IFikx K
ST, WH ESNLBERFEOEZGELX RO T I LA TE
% (109)
BRBOEKRE AR N —= v 7707 T LTI,
il Y B 72 o~ SR (60 ~80% IRM) D L Y A % » A b
L—=r7r7®EEn, Thzxl3016:8M~ 6 » A Mtk
T4 (83109.171) o FERFIIMO BN T EHHEZ LD
W NI, RO EED /DD LV IV AY VA ML —
—rrTur g sid, MASE DY TEFIMRAE DI
e, EROFRE & Bl 28 CTEMT 2 LEND Do FFIC
WERIFOBZE L, LY AY v AL 7 HH A X | AR b (1
B <70mg/d) %I LT\, L7zAT> T, EEREREME
RIMAEOERN 2 S $T/-OICZ 7 HH A4 Xy a O
BICIMBEEE €= ) 7$5 I LPLETH S (128), &
HIZ. BRI O EIE X, CVD, M E, BhEE. I
WKLY R <L BRI LIRS £ LR (128), L
7eiSo Ty BB BRE. T A XoER B L
JE pit L P, HIHIR 7 V2RI % HE R 722 e R S L B
THhbo b LET A AMERFFEZDORT T a v AT A4
b XY MCHEHBHEN TS (128),

BB o

T A B TREMEDOB X Z39% M TH S (189). L
ML, AN/ RIEM T2 VHESH L FEe A=y 7 &
DHAN:39%. FFL A=y 7 ZADOREN 148%. TV T 5% :
8%. BANZ Y 7R 139%) i\ BEL. LV IRHE
AW, AREEFN BBV TRE L 2 g
O RWEREICKSERCTH 5o KIS L CEE
WCEZ S NN E, BREEREE 2R LT3 IR
WOEETH Y . BPTEOREERESEINT 2 ZoniF L
7 % (156-158) o HEATHOWFFEA & B2 B 4% & B A& 7.
T2 F DM ORERLERE R EIRE L 253
S EHHS DI % o T 5 (77,224,231,626) o FENR I B A
Tk (BT 22 &) ~O IR E DR EIX. B 2 HFEOEF AR
QEBERIR 2 &) OFF# e LT (206). F72EMMoIEE
BB TR LI ENDHY (396), Ty Ea—
5 Wilg #isg i (CT) THRAD» S8 5N D TEREEN T — 5 H
5 (22224661) . JEATHIH BRI AR, B AR B

m NSCA Positon Statement

O F 3 RA I B AT X 2 B R DAL (77515) 12
LV N D, BATHIRIC K 2 & BHAEDHR
RIENEEVERRBIIIIC X > CTHELBHRVE L LA M A
YO EAREICEECESIEH L ESHL IR
(46662) . ZIUTE-BHHOA v A0 VP ED . H
EBBOERIKT 84 5(126633) L72A5> T, RVE
Y RBBERIC BT A HE LR MAEDL I, BF %
WIEAE I & ORI &R L. fE %R ONESSED KK &
kb, EHNTRAEBRZNREZ D75 TWREELSH
o FEMEEN 2SI L. OB & Hov o= 7 i
(336522) DFERUEAEEICEH W LN LLMHEN TS
A, FNS B HEANEE (131,445458,618) /LAl AL 3 52
5 (371532) . B & OB AR HIZE =R (27,521,655) %% &
DEELRFENTHLEEZLNTVD, F2WFEERELS.
N & & BOY B R T IR AL AR A5 I & = kiz BT
% fintRE (= HAL 24 72 ) O ffJ1) O (155,222,226) 129 |
F 7oATRER) R B RE IR E (632) IS D B H B T L IR S
Nize L7zh> T, BeE OmE 2GSRI, AEOM
MOARZ LT, HEEOETICL) ., ZORELE LT 5
BEHOBET2REEICIFE, —HEOYAFAMELELL
LWl D2A 9. LIzh o T, Ekd ORREHRIZIE. &
RN OER 2RSS & & RIS, FEK L BRIET%
HEOMF Y EHRET 2 AR 2 T ESLETH 5,
ANV YT AN L= 7, WEICIEFEN RV E—
BHIZEZ BN TV 720, O FH & HEEICE 520
HENL, BRR AREEOBIGLFATIE, IETIRE
AETFEBEINTZ o7 L LEEIZDI DAL
Mo, REOWAD EATMBIRI, IPIRIEER. N5 WA,
R, WRGRABLOEELO 7T AOBICEIEET 5.
VIAY VAL A ZOF WIS N, =74
WA XFIB LT, BRI o E s (253 2 B Ol
BREEDEh X, — &2 G EREB ZH ) 2oLV Ay~
ANV ==y 7 EWRAGER AT 7 A XA Tn
bo W2 ~3MH, HEELARVWHIZ, &HD72HD5 ~ 10
HOL 9% A4 X%1ty 3O, HRETIO~151L v
TEATE)IEERDT VD, W@FH., M- THLE
WKRROLNTWE LI, BlOEREDZHDDO LI A Y
YAML=Z Y TRTE, FEEICAED ML= 7 (R
FBRoty MLEGREE) CHE1 ~ 20720 Kt 2 E 2N H %
RIET BB o B BHABRERIZ, O NIEH I &
KO AE /26T, BEFELIIHMSELLT 205
P %5575 9. ML ENT2RIEBO T4 FF 4 L I33E
BERE DO R B0 5 A AL 245, BIETIX. &
wEOHmNIEMmEOM L HIE Lzl L A5 A
I A XOFEITHREME R EMN T DT BT v AR
Hbo VIAY VAT A ZAOWMEIIHEHT LS 5% 5



R, DFPEEN 5. () FEH IR (40 ~ 50%
IRM). HEEEE(60% 1RM). B X U &5 EE(70% 1RM) F
THHEE2, b)Yy MUk, HETLi22€y Mok
Katy PETHESIES, (o) BAMOWHELFEEIC, Ly
THE1IEYy N0~ 16Lby b BLES~12Ly T F
THKST 2, ZLTC@PL—=v R e I~y — 0 %
FHLZLIAY VAL I HHA X7 ) -T2 M &
MAZZA ML Y Z AN == 7 (F 720, BB 72130
BT OOAIZ & 0 AL R 7 5 A I3 EAL T O 7 434 A
)N\ S D,

Yo aR= 7RI, Va7 AR L Tw
LIRIRTH Y. N4~ 14% (HIEHEIZL Y R D)H
R T T A (303574) 0 IV a =T & O A BHE
Tld, HErHRSIETHEERE A LSR5 E=
A I LI EITLY), AR RN T IE TS 2L
MWHIEE 2% (613), AhvFim s % L OIRiEISHAED
&5 & IR SEALT B fabEEATE £ 5 (613) LA L.
PN IRZTIEHOBREIIBITE ML —2 v T ORELR
FLWIZEIC L D L SRR, Fi7). BREOTGE ICRH
BTHDHIENPHSPIIH-72(118204)c HEEHEMEMN L —
SV TEVIVAY VANV =Sy TR EbE 70 N av
. PV aR= TGO BRE O H MR ELET H S LD
IRENTWAD, LY AF YA ML —= 2 73RS 8
TA =RV ACERTHo72(118) IV aR=TIEHOE
BN T— 3 VEBI(369), ok RO R
WAEZED72D1212(120), LY AZ V ANy FEHWED .
JERETAT o720, LY AY Y AL 7% 4 XZ2BIEL T
EWETEL7259,

DN ERER &S MEE

77U — ATLRICVDIX, 7 A A OFRDEL LT,
AN DFETEH D 35% % did> T % (432) . CVDICIE, &
MESE TEAREYIRME O E (CHD) « /CIBFRIR & B A 70 &
MHEEN, 60 ~ 79RO FEMHE D70 ~75%. 80 WLl Lo
ERE DT ~ 86 % AL TV 5 (652) 0 HFI2. WEIMFAE
EEIEICEDOTLACEIEL, FEEROB X260 ~
70% 2B RIZLTWA(176)s FL—=r7iE, HILE
FEDFEAE & A PHEDIGERIZ S FHIC B RN TH 5 (422),
SHOWZEDS, LIERH O GRE & IR o ofk
3L 72 AR & B S A2 L 72 (25,127,462,467,469) 0 & 512,
RO & HPRIEDK T X, E#E OCVDO BRI % &
OLEERFEHOOE DL L THERESNTWAS(582), ik
2y AL S s L oA, PR LITLITE# S
NTE BRI TIZR WCVDD MK T TH LA, LY A
5 UAZ YA XA THETEL(BI6), Lizho>T, L
VAY ALY A XIZCHDD fE it o 23 % DR T &

(© National Strength and Conditioning Association Japan 2020 _

WHEBERED M) FICBIE A H 5 (576591) . & 512, FEASR
ML= T HAEDELVIAY VAN L =20 T
X, BROCHDER ICBWTHI LR EDOREZ L7257
(270282) E512, LY AT Y AL —=Y 7%, CVDD
T fE RN T (FERPAME & 2 BAEIRR % & 8) 25T
ZEMTE(B82), FANL AT AHMERSZT &
HHILLTEL Q). 2D AZFHIZBVT, LI R
& v AL 7 A A G NGE I & SR ME % 3mmHg
AREIET E72(136,318) 0 MIMERIEZAS F 72&IMUE
DEHFELZT 2L DR VEREICBWT, LYAY VR
ML —= v Z k. H6mmHgD A E 2 WUHI IE 0K T &
# 7 mmHgD JEFRIFIINE O T 35860 S 7z & & A3 &
N72(260) FEIC, LY AT Y ATy HH 4 XL, i
B O 24 B B X OEERO P IIE KT 2 E#ETE %
(530) 0 HEERMAMEA 5 mmHgl T35 &, HEE T, BsEh
DfEME % 34% . R LEEDERMEE 21 %D S &5
TENTEDL(362)0 ZOL) BABABHONTNEZ LM
5. LYAFZ YA ML= 7E, ME% T 5 IR
R CTHDHERRENTVS(82),

COL) BRI b T, LIAY AT
A X —FEICIEA A3 2720, mlgEICBIT5 L
VALY VAN == 7. BEMEICHT B e
o BEHABOBIMTEIZL I AY Y AL HH A4 X2k 5
TEZTH L2, HIEFEMICE Y ERSI NI Y bo—
VENTWBEEAIE, LI AY VAT 7 W44 ZZIE%
UETLHENBNATH L, WTIIILTH, HFHIN
CEHIMEEDEMEN L VA VALY A X &fT% )
B, BELRE=S) VT EBENEERBHISLETD
bo LW A XFOMELFOKE S, BREE (%IRKE
73) (372) L BE SN AME A1) I L o THREEI N L, [Eifi
MOELIAY VALY A X %AT7% ) % 1572CVDD
B, TTLVAMPEOHEL. wo D Lk L,
K~ 2 MR T 2 L EN D Do ELWIERT 7 = 7
ONVA IV NFL IS B ) TIT R )R~ RED L DA ¥
VANL—=Z TR, VYRS VA YA RIZLDY
FHRENLMED LFAIFIHEM S NS (405), EHIZ, LI R
YA A G, FBENET A XL BT 5
E X DA OHAE L B GO GRARE) IR IS L D, b
HOBRBMBLFZCLVHFE LWANT AR H726F 2
LERRBETLIET VAL B L (179). BEHIOFRS % 20)
T B NIZIE, TGB) % 220/ 5 1k L 72 1B (2 O AR IIUT 561 % [l
WT 272012, o VEDOZ—VFT Y PRI ND
(505)0 & B2, BEEHIOF G &Y iR 2 EREE TER)
R ORIEFREFERED R 2 b, Rk 25| &k 2 3 fetk
D7D, B IEEDSUEETH 5 (505) 0
ANEEREEIIHT 2 EHOEREEHL OO, =7



PHh A X b L —= 7, B OZEN L ORERE %
ST LTIy DERRE DGR BEAZIC 7T ADRRE KT
TR D B (20) 0 BRIRAYICZE L 72 iEIRO BEIZ B W
TiE, ERERLERLAIED 2 (. EBRENS M EL
CEDFEHENT WS (476) L72A3> T, 7 HH A4 XD
M€ ofelatez B 235613, IR EZHORE 2w
WO TOIZ, PL—or 72 TELRY LML S
EDHERES NS (20)0 MATENREMIZ X DO TARLE LY E
OEI L, EREEERSELBNHDTD 5 720 (188475)
BRI e w2 MR A 2 ik, T2 99 4 X Ehi+
LHOLHEFINETH 5 (578) o BRI LB, RO
LE EERRIEIRDS A S e v 2 & RS AR Ak
IHhWI e, BlIAALSNENI L, KENT Y ADR
. BREORE, BIOEFZEREOMLE EFEEN
%(578) 0 IAEDEZIZBVWILIYAY VA ML —=0 7
X, BRHOEMmEBIRT L2701 ETH L EED
N5(75). 7urz g nLiiIIEMORKRZSES 2 8, &
Bl e ERICANL L, ZLTHFICHA SN
HENOIRD D I EPUETHL, LIAY VAL —=
YN, W 7 A X D DR L BT
Ly 7HOGIR, EELEER EPETNL725 9 (475),
IAREERRIL-ZL0H2EEIE. =734 IR L
THFE 2 PR SR MIS SO T 2 7R3 2 LTI
% (122)

18 B R

18Pl (CKD - chronic kidney disease) &, —#%4:H]
DBLZ14% LHET DL, SEEEFTIZ39 ~46%
(134577) B3R L T 5 (444) o 1B MBI IL BB LD
EAEREAYE 4 1MRF L (135) . S IIUE R HE IR I% & BR58 55 &
D%, RIS, BAL L2 BIROsER L LT, SRERIKDE
BIREAMET L, R & BRYEO/NT v AHEISH R bR
% (48)o S5\, A OHFMEE SRR b ok R,
ke & A RIS HE L (597) . WK & w6is o IfE o> f1a)
HAH 5N S (302) . CKDIZBIE T 2 HOHFEIZ L D #IAs
KT L. GEEREIEZDNDL A, ZOERIGEFEA SN
5L DTH ) HEATIETDH 5 (116485) . CKDD HFH D T
T EOWA) 3k A BRRDD L5, § 287 B - 2
F— RS E (417485) . & X7 B O LIRS (370). £
FEFIEME A N A A VIREOBIINZAE S B SAEICRE D ¥
Y7 LAV E VP (370) B L OVRAE, (AT 2 F—
VA, R LT Y YN B R EIRET B RVE
YHREONTIZEAA YR v IGFTEN O ¥ 7 vin
FEOREUSD) R DV EEND,

LY AY Y AL HH 4 XZIECKDD BEH IR 4 e F 4k %
AT 50 2O, MET VT I O8I, HII0

m NSCA Positon Statement

R, FAREREEO M L. IGF-1IOH . SR BRAKIE 2 B o
BN (419) . JHE QNI (300) . AitEFED M F(204) . B
DFIRA. Hhowk, BLXUOEFEOEON LR EheE
N5, E5I12, LY AY v AL 7 ¥ A IR FERE
ZEEIL L. N LB IRE R BN 04 0E O B IR i
#5759 (6797, CKDOERHIZE >T, LY AY VA
I HHA ZORMBITEHEE L2 2 Bbh s (294), &
RO 2B Y, FERATT > ba— a3 T, LY
A E v AT A ZNICKDD S % Wiy, SEk % &8
LM ELYETL7-OICEETRETHL, &5
WIEIRDEZM 2 TN 2 . oSl 2 FEHEE LT
E. TSR R T A 2 L BRWLEIMEZ &
DEPHED72DODH S W BHIBRBIFT A FT 4 L 2FbH T E
RENEGEND,

B AEFRAE

FHBIE XA RROEHVEREETH D, 60 ~ 69 %D
B TIF 12 N2 1AL 0L Lo mEE OB HEIT4 A
WCIAETEATS(651), b & <2 2 DIEREH & FHF
HeD BT TH 5 55(523) . BHBIE LB OGBRELY HO S
IR, SRRV R TS ELEIRTH 5720,
EEICBET 2 GO BT OBEHE & 7 5 (322) . WIS
XL, LYAS VAN L= v ZIABHBRIEO RS 1
BT, BEEEBINSE335) ., BEICL 252 TR L
(335) . Srfkt¥nt. . H A FEIZEEEL (368). & 512,
SR O O E R RE L, TIHOEREHEAT5 2
LX) BRI DDLEFOEZED 5 (377),

VYA VAL A AT 0T MIEHERED Sk
HFIEROD L EIEDO-OIC, TOMMERHETIIC
GhETEIIERT 2 2 LEDPUETH D, FHBRIED
AL, BRI 2 S IR0, HERHFFED- 0128 ~
2Ly 7%2~3+%y M%) I LEZBEIL, FHONR-
ATHE S5 (218) =744 A4 A, EwH & FHoY
AT R T B 7D R EE LRI ) LEDBH Lo NT
YARVNMTOLZ A4 X5 ) ANDRETIED LD,
BB %2 P % 720 @) 2 FER RNy L) 2L
BN RETHDL, WY T —LET 7=y 7 EFEK
T5HZE, FRICEMERICIE s 2 D T2 ) T AR BEY
HEEOLEER Y TR ZER TN (218). 512,
SEER AT L (TS ) OFBIED 720 DL - 12 YTl )
I HH A X(FEHEOME) L, NT ¥ A0 Ik TIo L
Bbhzd, 27HH 4 X707 78 ERBCT5R0VY
ALY IUDEEIT AL, F7-American College
of Sports Medicine (7 % 1) #1 A K — v [E 4y ) R Exercise
and Sports Science Australia(+— A b5 1) 7B AR — Y
BN LD EHIHLCHM SR Tw D 912, AHEE



LGAVEORE (ARG & 20 72 B HE O Ja il 2 B, 155 2 5
THIELRENTHT B ESHERESI NS (147),

ESOPS

TANHTIE, BRAOBLZ4 N1 AP EEIKIZED
(457). 65 L Lo B D 56 % & E 1L 69 % 23E
Higez o T % (295), JEBIHT(305) & BT (306) D& B
MR O BEDOL VIR TH L. MO T IL, BB
i FEE. OAME O BEiREG OEITICN 3 5 F 2 fabiA
EEZOLNTWAY, BIETRETH 5 (560)s D720,
1T L7-0ARIBIRE ) v~ FBLUTI4 A PAED
LEETEZ, BRIV L VEERERPEZLZ L,
Ly LYAF VAP L—Z 0 ZTHRICHIORE REERE R
B9 % 2 & AT E 5 (297,326,3836)
MERODLEHEICE>T, LYRAF VAL —=V
ryruars a0, BETEECH . B XU e
YELRHNS, MEFEZI b -V T52LTHb, L
72T, FHiROBEIZESTI N L— 070X HD
BEEE L, BB OBLICH T AL TH L, Lol EX
TOFREFRE SN TV D, HETROBE L. AR ER
FEEIELIERL, LYVAS YA NL =Y T 5F]
HeHons(19). MNo—=rr7ursaid, FHICA
bELEZ I A XOERPSIGEE S5, TNEIEEEHED
BEE(RLL T S, ZOB—KW LT 74 XH
ARNTA LT D, BHEIROD L mElnE T, B
i & BAEIT BRI K A HIRAS L DAY AL A X%
TIRNICHEL G2 2WRMEDN D 575, MEICL S
&L WA (50 ~ 70% 1RM) T# 2 ~ 3 [\4T 74 9 Wiy %
ANV T AMNL—Z 7k, BMEROGEKEICB VT,
IVEEEDO ML —= V7LD O EEREIC XY K& 2%
WEDD - 722 LS I - 72(297,326,386) . 12 ~
3, FEEOT YA AT NEN6~3L Y T, 2~
3ty M WHENZBAREH VD HETIT ) LIRS
VAN U 7E, BHEiZOERE DO IZ. American
Geriatrics Society CKEIZEEZFL) L DRI N TN D
(19)0 =7 L RN DH D & KN T + — < v AL,
MBI B H 2 kk 4 ICEfE S 2720, FL—=2y T A7)
Va—VIdREE R D UEND D, SHIT. P~ FEH
JERFNIEDNH A EDIRENT WS —F, 74 X
DFEET A X1 ~ 2 R < BIETHF < B ET O IR
. Y. HDVITERR EOREAA S NHAIE, ©
IHHAXOBRBENBRTHL I LEREL, FEH
DIFEL NV R Tn5B EDbILE,

BHRBEDOHDY X7 DERIE

REBOWRIRELSHOB L EWELZ, LY X

(© National Strength and Conditioning Association Japan 2020 _

YA == I AERRRAT AR, £EONERE (B
fiige, AL OlEIE. BEARHRE)ICE LT —EH S 2
W VIEDEN Y TH D, ~VFEET1 7414 (T4b
520U Lo ESHAF T 2 IK8) 13, milE Aok
&zl ) BEEOE T ICEM O 5, EFERO
EIBR(DEA) ML CETETENRMEL 2o T
Whe TANEZZHH A XM OHBD 212, NSCA
EACSM®D EHRIZHEV, Bl S N BOEBMEREZ b D
WD OO TR ) A7 B E ., LIS RO A
YTV MINT AR ) AT ICEDOWTERT LY
DD 2) e Ll BHEZ 7S A X %477 o> Tl

DIERD VAT BIZE > T, BIRIOAZ Y —= 07
WBVETHRVWEEDbNIL, T 7% A4 X707 5 2005%
HEATELS & o TARLEREREZ S 72 5 TR % (506) -
EEE I BV THEICHE SN LRGN T4 T A5 A
WEHF LN IRZTEHOECEREDI2OI2, %L D5
Hi [HREEOY A7 (771 — 2 b Gl R 8
[ASCVD] D) A 7 HFH32 D db % MEFEIR D T & 2 1%)
FE0E ) A7 JERR OOl I REER. MRS, £72
ERHRER, T INS ORBOIME ERA L DL
EHD)ONTNPIHTEEINLWEENE DO TEW(2),
CVDOEIIN T %4 5 2 & REREHICLETH D,
I A X, RNERERFEFRIZRE R A
IHBENEBNT A0S, TBMOESRR A2
V== T RVEET LN ET 572010 LETH 5,
WEPRIG 7 & OB MEREDH 5 AD 79512, NSCA & ACSMIiZ
I A XIEMT 5E0, BRI T 73514 XA b
VAT AMRAT ) L 2HERELT0D, L2l S
(IR K A DN D SRR & ARAWN 2551tz ZEE %
£ (170409) . §RCOEEE IZHEREOFME 217745 2 &
WEHTHL b S,

LI, VRS VAN L=y Tarsaik, 7
LAV, BEIREIHIR, BAHMEED L WIdho@kEEo
HLEIMEONEE LD L IIDHTE S, B3I 7L AL,
BEyse IHIR, 2 oMo BEEIRICH 57 314 X0
BIEE LD TRRT 5,

LIYZZLXMNL—Z29 7005 LI, £ETEREKP
SEEERKEICAFIL TV A S@HEICHIC L THRE T
5BV TEDNL—Z JREREMTITEITI VY
YA XEBRT 245 E),

AR S, MEERET 20 DORENZRE
EY T LItk T, BERKEOHVEZIRET S 2
EERBERLTWA(130)0 ZNEIFAFIZ. BEAR—LRE
JEREMHIEL, BREWREES T TR, 7LV, Bal
TP R A OHE 2 EEA L EE LOMEL 2 - EinE



xR3 ITIHH A IDRENDESR

SR
BHEFORFAEBALVN(@ ~12L v

BoI 7941 I£8RT 2, BMWLIEGPEENVELZEDH B,
ML—Z2JORIZRICMEEZAEYT 5, DEOEREE. MERE. BER. REE. BRNAR

EBED»SHIAT 5, BERILICHICEBLENSNI VAN —Z2T %762, 74—LET

P
S EVERRENSEHAL. &M< Y EHRES E B,
7. 20 ~ 30%1 RM#» 5158 80%1 RM % THEhEE) o
BEBEOHIR AL TG 5 T 0441 XERET 5.
RERAEE
TR HHIRRY & PHEAEIC IR AR B A LS.
BEEE

val)ERY AN B,
RAENRE. ROMMDHIRE (BIERA)
BHET. FEREENT S X (&

T2y JICERL, BIFREECIRIEMFICERET 5, REBOI VYA X(XANA LTI XT >

BB, FRRE LU £ /- EROMDEIEY $ 5158 1E. £ TILE> YT — > E#HUVTROMEZ#
RT3 &L, BADEVWROMDEE T AL —= > T EITH LN,

PL—Z2THREERT B0

BEICAR, BE. VIAMETD A4 b~ —COFBAERFETZ(TU—T 1 MEAVEW),

fakR
RM=&AZE LEE. ROM=[Hir &%

AZIFANTWS(285), SNHDOMEETIE. O HER
BT E B 2T REIMAERMGED & BV k2 RS, 1]
RER R AFEOEAED LI EIlh b, L LEL OEk
B, AFTRENECKRTE L CHEEGEZEDL LR D
621)0 #EFEE LT, INSDOEME O FEHE~DOSIIE
BRI D« BRI L. BERERYRE I DMK T &
%(621)o NV IRZTIE, WIBICELEESEREICL) %

CJRE-oTW5(252) L7zAio Ty BB L Y A% v &
FL ==Y ZIEDS L GERIGEH~OSIMIL. N5 D5
FOWBERENOMEDO - DICEbOTEETH L, T
A 2hbo$, EAF— LA LTV 2 E#EIE. H
B 7% LA DWER F AL £ 723 HF ) Ao BB THT L,
ZE. HBREE (RS, TVER S, Fitr. BHE S
K BI)T2/3DBEMZ BT L, EEIEE) & 17 7% O KR
B1IHODFARZBICTER W ERTF—FITRENTWY
% (285) o KIKDETE LI Mk E F sk Clx. =74
YA ZXTAT T LPATEICL 27 ) T—2 3 v OREREE
LTIRMEENTWED, LYRY AL =2 75,
TR BRI RE ) & MR F 72 13T T B 720 OR) 0 7 5 5
PERBEND T EITHV(62]),

A 3 SR Mt <0 T P A R B R SR S A R LSS M L
LYV AZ VAN L—Z Y TR ADT =85, LY A
ANV ==V 7R (88167) . #77(3579,80,88,167
182,183,187,252,301,363,411,415,514,537,587,625) .  #i ¥ A 71
(187,537) & B IZIX AT ¥ B (182,301,514,587) X % Bl it
(35,38,79,80,88,301,363) . By /N T » A (38363514). MKy E:
EY>ssT— (79182537) 7 & % Griskk 4 2 ERERYBE S 12 T
FADWMPEERGZ DI ENRENT VD, E512, HAG
R LSRR EED L A% Y A ML —= 2 7 (30 ~ 60%
IRM) 2 & &4 HWHEDO T 7 9 4 X4 A% EH (g5 H)

m NSCA Positon Statement

Teolzbl A, SEiEO—REW 2% ABEIZHE ) PRI AR
DT AT 2 2 LB, HEDNEIHE % F
WAL 722 E2VRENTZ(A00)s LS5 T, LIRS
VAN V== BB OFH L B OMERRCR RN 7
BN CTH % (621)

%L O, S, BAF—2ARLEMBHICBVT, L
VAY VAP == VT AL VBN R E T om EE
ERTELZEDFEH SN T WS, WIFEICL 5 &, 8
DVIAYYARNL—Z Y TR ALY, EREHOHTID
AR 23.7% (79) £ 62% (350) F 721X T F DR SI175108%
(350) &£ 174% (183) N L 722 & AhiF S ize 72721
INHEDOMAZEDLDOTHEED(79). BEREDICEED D
%(350), F7/IE7 LA VOAELT L 72 (183) FilE & 1k 52
fTbiiz, JOIHEMOMNAMIEOREIZL L &, 80
DIFEEDE AW RN BT, SERUMIA32.8%., %
WD EAMEVERG I A541.2% 0 L 72 (415), 10 Ao L Y
AT VAN —Z Y TR AEAT RO TIX, 21
ZM57.3% (537). 74% (587). 95% (184) Dfity o1l LA
i S, BT RATHEE (184587) . FEE B D 08T —
(184537). ¥ v FtoR % ¥ KO8T — (537587). B L U
FATI(B537) = LDl L b Sz, IEimE 2 RE L
7212 B O ARFZETld, IRMB AT 5 Tk 144 %,
FRHTIZ68%. S HICTHHOERMHTI7323.6%. &
KHIDI116% &) BHEFE LW kst S 72(88). L
L. L) EWAAMMOMmOETIE, 12 ~ 1580
TUT T Ak, 20 ~30%D &) HEZ DRI Om B
EN72(35537625), M SINIZLI AT VAN L—=20 T
T 7T AOEE L EEHERE O ORBENEETI DS,
NOWMRKOKRESIIHEERIZT2OOFEERNFTHL L
bz, 7LV L) HELEEREOH TIL, KW



HiTHoTH @ ~10:H),
SNDUEEEND 5o

LVYAY VAN L—= 7o, E7a balo
M CREAICRL L, £ ORI, LY AT VAL —=
YIRADELRKRE LT, BIZLy Vs ATy a
(183184537), v 77 A5 v a »(183184587). &%
WLy F T VAR Y= B8 DLV AY VA ML —
SN 722 b A B - N PR N 3 ARV A
LfgElE. EREHB IO N L —= v ZFD0lollLy 7Ty
AT rvarzxy—=ryEFx w0187, —J. howrst
k. SR (88350) . M (415) . FHERME(411) 7 LD Kk
WL D842y —T 4y Nz ¥4 A Hnizh, =E
K~y —r@252)F W2 Lz, ZoMicd, F/8—10
I (35,38,167,363,625). 7 > 77 = 4 »(387980). V7 b
x4 »(38167,363). ¥ NI (357980,625) 7 &% FHV 72
W7E3d %o % { OWIGENHENL TOD LT 7 HH A X727 1258
R&RE L 72012k L (38183,184,187,411,537,587,625), A
70y NRAT YT T T, TrIRE, NfiiToL
P A AR EH ORI T 74 X2 L7203eidb s
M TdHo>72(79363514) 0 &5 OREREN T 7 414 X% v
TN OWIFRIE, T, BEIEETI(363) . AITHEE. BY
BeA& b #EE(79514) . BN T v A (363514) . HEAL A 5
b EASBH 8T — (79514) 7 &k . BB ORERERBE
NoOFERM EEZ#E L7z BEAR— LD AFE TR,
XY=l 7)== A NERWIEEGDOL T AY VAL
L—= 7252 L2HME LTEMLZREDR
BRIGIEZETld, SO OHEEM A & . Wi L BEFET
DY FIREE BRI TH 5 & OfER % 1572 (301) 6

ORI, BHLAZLY A YA N L—2 v TS
O 75 L OWEEx e L k- 72(357980,167,363) 0 L Y
AY ALY T OMER#RE L2gES,. Su b
TNV ETRENRE A ICR R D, Bl 21X A IE80% 1RM
(183,184,537,587) . 8 ~ 12 RM (350,514) . 50% 1 RM (88,625) .
75% 8RM(301) . f RERMA T3 (187) . F 72 1dK )V 7 A
=)V D12~ 14 OFREE(252301) % EE EN Lo BEAR—
ATERLIZREBMDOL I AY v A b L—2 V74 A,
HIEO L7 A4 Xk v a & Hv7295(3879,.80,167,18
3,184,187,363,415,537,587,625) 72 2213 2 [ 720 F DOFFSE D
» % (3588252,301,411)

I DI, VYAY ANV VA AR BRI
Mgk S R ERM R BRIE I BV TR 2, BB OBm LB
REMRE N A B BICUET 2 2 E DS DIk o 720 BEEID
IR IE, B SCERGRCEHEERIC, B L —=
R EEZ LTG5 2 53T THE, TNETOM, =
N DN DM ORI, iz F 5 E a2 28H (F
IN=INY R, V7 b7z A M T2V A M AT4

£ 0 RE %W DOZEALHERL

(© National Strength and Conditioning Association Japan 2020

AVE-LVEE)RFHTAZEICLI YV RIRTE S L EbR
%o BEEESCBEIREIICHIROD 2 HiEE Th . HA TR
AL HFFARXLEFEHVALLI AT VAN L =2 T
079 0%4T7%9) 281250, bL—=r 7@z &
FTLENWETH L, L LEFOEENT Y 1 X%
FAws 2Lt BkE 0B R ERNEDICBEZS (—
BRELREEZLLTE59,

BRI BV CL BEBRE O LIRS ROFEHRCE
BHRMIERE SN TV ARV, ZOFEZ, 7L 4 LRkkkE
HEEDH L, O TEEOENS — L0 AFTE £
EoTER, VYRS VANV —Z VI EETHDH I L
AR LCWh, BRI & i s - om Rk,
AN SRR IR R T R R O BRI CHE S TR A, FR 4
BRVIAY VANV —Z 0 7OT70r 5 LT VIS
L. B omics b7 53N H 5 2 & BT
TWh,

ORIV IaVATA MAY MIEDL NG I T
YRy Ak, LYAY VAT ZHH A ZIZIEERBREICE -
TRERBEFEEHHZEEZTHLTVD, L ar=
T\ BIIMART, BERERT, BURE, BE REXS
TR E, ZL OO TOL AR TE, LI XY >
AL HH A XOBEMEEEMNTDEN LTV AN D
BHo EHIT, TOEY Y avATFA AL ME BELE
HE R R RES LB SRMEDLDIZ, LIRS VR
IoHHAXT0T T LEBEATLEORAKHTIET Y
ANZHED CERMRS 2 RMEL Tt KlE, a7
075 ADSEY RGERSH—H (7 LA IVEIZCVDOE
B DIZOORBT 7T N), P~ERED T TS T AN
DOWHEIZL YV RKOMIEEZ /26T L L WEETH L, —
B 72 HEAZ VLA R 2 IRV R 3 A ACRE & & b IZfE S T
WL, BENREROBIZBWTIE, IRNTOLI RS v
ALY HH A X TAT T ML, FNENOEIE IR
BRYSRRBEITHEYNCHIG L2707 7 A THRITNIER S
Z\, @

References

1. American College of Sports Medicine. Osteoporosis and exercise. Med Sci
Sports Exerc 27 i-vii, 1995.

2. ACSM's Guidelines for Exercise Testing and Prescription. Philadelphia,
PA: Lippincott William & Wilkins, 2009. pp. 400.

3. Aagaard P, Magnusson PS, Larsson B, Kjaer M, Krustrup P. Mechanical
muscle function, morphology, and fiber type in lifelong trained elderly.
Med Sci Sports Exerc 39: 1989-1996, 2007.

4. Aagaard P, Suetta C, Caserotti P, Magnusson SP, Kjaer M. Role of the
nervous system in sarcopenia and muscle atrophy with aging: Strength
training as a countermeasure. Scand J Med Sci Sports 20: 49-64, 2010.

5. Abney M, McPeek MS, Ober C. Broad and narrow heritabilities of
quantitative traits in a founder population. Am J Hum Genet 68: 1302-1307,
2001.

6. Abrahin O, Rodrigues RP, Nascimento VC, et al. Single- and multiple-set



resistance training improves skeletal and respiratory muscle strength in

elderly women. Clin Interv Aging 9: 1775-1782, 2014.

Ades PA, Ballor DL, Ashikaga T, Utton JL, Nair KS. Weight training

improves walking endurance in healthy elderly persons. Ann Inten Med

124: 568-572, 1996.

International Diabetes Federation. Global Picture. In: 8th, ed. /DF" Diabetes

Atlas. Brussels, Belgium: International Diabetes Federation, 2017. pp.

40-65.

Ahlqgvist A, Nyfors H, Suhonen R. Factors associated with older people’ s

independent living from the viewpoint of health and functional capacity: A

register-based study. NVurs Open 3: 79-89, 2016.

10. Ahtiainen JP, Hulmi JJ, Kraemer W], et al. Heavy resistance exercise
training and skeletal muscle androgen receptor expression in younger and
older men. Sterords 76: 183-192, 2011.

11. Ahtiainen JP, Hulmi JJ, Lehti M, et al. Effects of resistance training on
expression of IGF-I splice variants in younger and older men. Eur J Sport
Seci 16: 1055-1063, 2016.

12. Ahtiainen JP, Nyman K Huhtaniemi I, et al. Effects of resistance training

~

o0

©

on testosterone metabolism in younger and older men. Exp Gerontol 69:
148-158, 2015.

13. Alfaro-Acha A, Al Snih S, Raji MA, Kuo YF Markides KS, Ottenbacher
KJ. Handgrip strength and cognitive decline in older Mexican Americans.
J Gerontol A Biol Sci Med Sci 61: 859-865, 2006.

14. Alley DE, Shardell MD, Peters KW, et al. Grip strength cutpoints for the
identification of clinically relevant weakness. / Gerontol A Biol Sci Med Scr
69: 559-566, 2014.

15. Alvarez KJ, Kirchner S, Chu S, et al. Falls reduction and exercise training
in an assisted living population. / Aging Res 2015: 957598, 2015.

16. American College of Sports. American College of Sports Medicine position
stand: Progression models in resistance training for healthy adults. A/ed
Sci Sports Exerc 41: 687-708, 2009.

17. American College of Sports Medicine. Progression models in resistance
training for healthy adults. Med Sci Sports Exerc 41: 687-708, 2009.

18. Balady GJ, Foster C, Chaitman B, Froelicher ES. Position stand:
automated external defibrillators in health/fitness facilities. Med Sci Sports
Exerc 34: 561-564, 2002.

19. American Geriatrics Society Panel on Exercise and Osteoarthritisa.
Exercise prescription for older adults with osteoarthritis pain: Consensus
practice recommendations. A supplement to the AGS Clinical Practice
Guidelines on the management of chronic pain in older adults. / Am
Geriatr Soc 49: 808-823, 2001.

20. Amiya E, Taya M. Is exercise training appropriate for patients with
advanced heart failure receiving continuous inotropic infusion? A review.
Clin Med Insights Cardiol 12: 1179546817751438, 2018.

21. Amonette WE, English KL, Kraemer W]. Evidence-Based Practice In
Exercise Science: The Six-Step Approach. Champaign, IL: Human Kinetics,
2016.

22. Anderson DE, D' Agostino JM, Bruno AG, et al. Variations of CT-based
trunk muscle attenuation by age, sex, and specific muscle. J Gerontol 4
Biol Sci Med Sci 68: 317-323, 2013.

23. Anthony K, Robinson K, Logan P, et al. Chair-based exercises for frail
older people: A systematic review. Biomed Res Int 2013: 309506, 2013.

24. Arnold CM, Sran MM, Harrison EL. Exercise for fall risk reduction in
community-dwelling older adults: A systematic review. Physiother Can 60:
358-372, 2008.

25. Artero EG, Ruiz JR, Ortega FB, et al. Muscular and cardiorespiratory
fitness are independently associated with metabolic risk in adolescents:
The HELENA study. Pediatr Diabetes 12: 704-712, 2011.

26. Balagopal P,RooyackersOE, AdeyDB, Ades PA, Nair KS. Effects of
aging on in vivo synthesis of skeletal muscle myosin heavy-chain and
sarcoplasmic protein in humans. Am J Physiol 273(4 Pt 1): E790-E800,
1997.

27. Balboa-Castillo T, Guallar-Castillon P, Leon-Munoz LM, et al. Physical
activity and mortality related to obesity and functional status in older
adults in Spain. Am J Prev Med 40: 39-46, 2011.

28. Ballor DL, Harvey-Berino JR, Ades PA, Cryan ], Calles-Escandon J.
Contrasting effects of resistance and aerobic training on body composition

m NSCA Positon Statement

and metabolism after diet-induced weight loss. Metabolism 45: 179-183,
1996.

29. Bamman MM, Hill V], Adams GR, et al. Gender differences in resistance-
training-induced myofiber hypertrophy among older adults. / Gerontol A
Biol Sci Med Sci 58: 108-116, 2003.

30. Bandeen-Roche K, Xue QL, Ferrucci L, et al. Phenotype of frailty:
Characterization in the women's health and aging studies. / Gerontol A
Biol Sci Med Sci 61: 262-266, 2006.

31. Barber LA, Read F, Lovatt Stern J, Lichtwark G, Boyd RN. Medial
gastrocnemius muscle volume in ambulant children with unilateral and
bilateral cerebral palsy aged 2 to 9 years. Dev Med Child Neurol 58: 1146-
1152, 2016.

32. Bardenheier B, Lin ], Zhuo X, et al. Disability-free life-years lost among
adults aged $50 Years, with and without diabetes. Diabetes Care 39: 1222
1229, 2016.

33. Barnett A, Smith B, Lord SR, Williams M, Baumand A. Communitybased
group exercise improves balance and reduces falls in at-risk older people:
A randomised controlled trial. Age Ageing 32: 407-414, 2003.

34. Barry BK, Warman GE, Carson RG. Age-related differences in rapid
muscle activation after rate of force development training of the elbow
flexors. Exp Brain Res 162: 122-132, 2005.

35. Barthalos I, Dorgo S, KopkANE Plachy J, et al. Randomized controlled
resistance training based physical activity trial for central European
nursing home residing older adults. / Sports Med Phys Fitness 56: 1249~
1257, 2016.

36. Basaria S. Reproductive aging inmen. Endocrinol Metab Clin North Am
42: 255-270, 2013.

37. Bassey EJ, Fiatarone MA, O Neill EF, et al. Leg extensor power and
functional performance in very old men and women. C/in Sci (Lond) 82:
321-327, 1992.

38. Baum EE, Jarjoura D, Polen AE, Faur D, Rutecki G. Effectiveness of a
group exercise program in a long-term care facility: A randomized pilot
trial. / Am Med Dir Assoc 4: 74-80, 2003.

39. Baumgartner RN, Koehler KM, Gallagher D, et al. Epidemiology of
sarcopenia among the elderly in New Mexico. Am J Epidemiol 147: 755~
763, 1998.

40. Bautmans I Njemini R, Vasseur S, et al. Biochemical changes in response
to intensive resistance exercise training in the elderly. Gerontology 51:
253-265, 2005.

41. Baylis D, Ntani G, Edwards MH, et al. Inflammation, telomere length, and
grip strength: A 10-year longitudinal study. Caleif Tissue Int 95: 54-63,
2014.

42. Bean JF, Herman S, Kiely DK, et al. Increased Velocity Exercise Specific
to Task (InVEST) training: A pilot study exploring effects on leg power,
balance, and mobility in community-dwelling older women. / Am Geriatr
Soc 52: 799-804, 2004.

43. Bean JF, Kiely DK, Herman S, et al. The relationship between leg power
and physical performance in mobility-limited older people. / Am Geriatr
Soc 50: 461-467, 2002.

44. Bean JF, Kiely DK, LaRose S, et al. Increased velocity exercise specific to
task training versus the National Institute on Aging s strength training
program: Changes in limb power and mobility. / Gerontol A Biol Sci Med
Ser 64: 983-991, 2009.

45. Bean JF, Leveille SG, Kiely DK, et al. A comparison of leg power and leg
strength within the InCHIANTI study: Which influences mobility more? /
Gerontol A Biol Sci Med Sci 58: 728-733, 2003.

46. Beasley LE, Koster A, Newman AB, et al. Inflammation and race and
gender differences in computerized tomography-measured adipose depots.
Obesity (Silver Spring) 17: 1062-1069, 2009.

47. Beck BR, Daly RM, Singh MA, Taaffe DR. Exercise and Sports Science
Australia (ESSA) position statement on exercise prescription for the
prevention and management of osteoporosis. / Sci Med Sport 20: 438-445,
2017.

48. Beck LH. The aging kidney. Defending a delicate balance of fluid and
electrolytes. Geriatrics 55: 26-28, 2000; 31-2.

49. Beltran-Sanchez H, Jimenez MP, Subramanian SV. Assessing morbidity
compression in two cohorts from the Health and Retirement Study. /



Epidemiol Community Health 70: 1011-1016, 2016.

50. Bemben DA, Fetters NL, Bemben MG, Nabavi N, Koh ET.
Musculoskeletal responses to high- and low-intensity resistance training in
early postmenopausal women. Med Sci Sports Exerc 32: 1949-1957, 2000.

51. Bemben MG, Massey BH, Bemben DA, Misner JE, Boileau RA. Isometric
muscle force production as a function of age in healthy 20- to 74-yr-old
men. Med Sci Sports Exerc 23: 1302-1310, 1991.

52. Ben-Shlomo Y, Cooper R, Kuh D. The last two decades of life course
epidemiology, and its relevance for research on ageing. /nt J Epidemiol 45:
973-988, 2016.

53. Beneka A, Malliou P, Fatouros I, et al. Resistance training effects on
muscular strength of elderly are related to intensity and gender. J Sci
Med Sport 8: 274-283, 2005.

54. Bento PC, Pereira G, Ugrinowitsch C, Rodacki AL. Peak torque and
rate of torque development in elderly with and without fall history. Clin
Biomech (Bristol, Avon) 25: 450-454, 2010.

55. Bergman H, Ferrucci L, Guralnik ], et al. Frailty: An emerging research
and clinical paradigm-issues and controversies. / Gerontol A Biol Sci Med
Sei 62: 731-737, 2007.

56. Berzlanovich AM, Schopfer ], Keil W. Deaths due to physical restraint.
Dtsch Arztebl Int 109: 27-32, 2012.

57. Bessa B, de Oliveira Leal V, Moraes C, et al. Resistance training in
hemodialysis patients: A review. Rehabil Nurs 40: 111-126, 2015.

58. Beyer N, Suetta C. Older patients should be offered strength training
early post surgery [in Danish]. Ugeskr Laeger 175: 2421-2424, 2013.

59. Bhattacharya RK, Bhattacharya SB. Late-onset hypogonadism and
testosterone replacement in older men. Clin Geriatr Med 31: 631-644, 2015.

60. Bilodeau M, Henderson TK, Nolta BE, Pursley PJ, Sandfort GL. Effect of
aging on fatigue characteristics of elbow flexor muscles during sustained
submaximal contraction. / App/ Physiol (1985) 91: 2654-2664, 2001.

61. Binder EF, Birge SJ, Spina R, et al. Peak aerobic power is an important
component of physical performance in older women. / Gerontol A Biol Sci
Med Sci 54: M353-M356, 1999.

62. Binder EF, Schechtman KB, Ehsani AA, et al. Effects of exercise training
on frailty in community-dwelling older adults: Results of a randomized,
controlled trial. / Am Geriatr Soc 50: 1921-1928, 2002.

63. Binder EF, Yarasheski KE, Steger-May K, et al. Effects of progressive
resistance training on body composition in frail older adults: Results of a
randomized, controlled trial. / Gerontol A Biol Sci Med Sci 60: 1425-1431,
2005.

64. Blazer DG. Depression in late life: Review and commentary. / Gerontol A
Biol Sci Med Sci 58: 249-265, 2003.

65. Bodart G, Goffinet L, Morrhaye G, et al. Somatotrope GHRH/GH/IGF- 1
axis at the crossroads between immunosenescence and frailty. Ann/NY
Acad Sei 1351: 61-67, 2015.

66. Borde R, Hortobagyi T, Granacher U. Dose-response relationships
of resistance training in healthy old adults: A systematic review and
metaanalysis. Sports Med 45: 1693-1720, 2015.

67. Borst SE, Vincent KR, Lowenthal DT, Braith RW. Effects of resistance
training on insulin-like growth factor and its binding proteins in men and
women aged 60 to 85. / Am Geriatr Soc 50: 884-888, 2002.

68. Bosco C, Komi PV. Influence of aging on the mechanical behavior of leg
extensor muscles. Zur J Appl PhysiolOccup Physiol 45: 209-219, 1980.

69. Boshuizen HC, Stemmerik L, Westhoff MH, Hopman-Rock M. The effects
of physical therapists’ guidance on improvement in a strengthtraining
program for the frail elderly. / Aging Phys Act 13: 5-22, 2005.

70. Boslaugh SE, Andresen EM. Peer reviewed: Correlates of physical
activity for adults with disability. Preventing Chronic Disease 3. A78, 2006.

71. Bottaro M, Machado SN, Nogueira W, Scales R, Veloso J. Effect of high
versus low-velocity resistance training on muscular fitness and functional
performance in older men. Eur J Appl Physiol 99: 257-264, 2007.

72. Bouchard C, Rankinen T. Individual differences in response to regular
physical activity. Med Sci Sports Exerc 33(6 Suppl): S446-S451, 2001;
discussion S52-3.

73. Boule NG, Haddad E, Kenny GP, Wells GA, Sigal R]. Effects of exercise
on glycemic control and body mass in type 2 diabetes mellitus: A
metaanalysis of controlled clinical trials. JAAA 286: 1218-1227, 2001.

(© National Strength and Conditioning Association Japan 2020 _

74. Boyle PA, Buchman AS, Wilson RS, Leurgans SE, Bennett DA.
Association of muscle strength with the risk of Alzheimer disease and
the rate of cognitive decline in community-dwelling older persons. Arch
Neurol 66: 1339-1344, 2009.

75. Braith RW, Stewart KJ. Resistance exercise training: Its role in the
prevention of cardiovascular disease. Circulation 113: 2642-2650, 2006.

76. Bray NW, Smart RR, Jakobi JM, Jones GR. Exercise prescription to
reverse frailty. App/ Physiol Nutr Metab 41: 1112-1116, 2016.

77. Bredella MA, Gill CM, Gerweck AV, et al. Ectopic and serum lipid levels
are positively associated with bone marrow fat in obesity. Radiology 269:
534-541, 2013.

78. Brentano MA, Cadore EL, Da Silva EM, et al. Physiological adaptations to
strength and circuit training in postmenopausal women with bone loss. /
Strength Cond Res 22: 1816-1825, 2008.

79. Brill PA, Jensen RL, Koltyn KF, et al. The feasibility of conducting a
group-based progressive strength training program in residents of a multi-
level care facility. Act Adapt Aging 22: 53-63, 1997.

80. Brill PA MatthewsM,Mason J, et al. Improving functional performance
through a group-based free weight strength training program in residents
of two assisted living communities. PhysOccup Ther Geriatr 15 57-69,
1998.

81. Brochu M, Savage P, Lee M, et al. Effects of resistance training on
physical function in older disabled women with coronary heart disease. /
Appl Physiol (1985) 92: 672-678, 2002.

82. Brook RD, Appel L], Rubenfire M, et al. Beyond medications and diet:
Alternative approaches to lowering blood pressure: A scientific statement
from the American Heart Association. Hypertension 61: 1360-1383, 2013.

83. Brooks N, Layne JE, Gordon PL, et al. Strength training improves muscle
quality and insulin sensitivity in Hispanic older adults with type 2 diabetes.
Int J Med Sci 4: 19-27, 2006.

84. Brown AB, McCartney N, Sale DG. Positive adaptations to weight-lifting
training in the elderly. / App/ Physiol (1985) 69: 1725-1733, 1990.

85. Buchman AS, Wilson RS, Boyle PA, Bienias JL, Bennett DA. Grip
strength and the risk of incidentAlzheimer’ s disease. Neuroepidemiology
29: 66-73, 2007.

86. Burton E, Farrier K, Lewin G, et al. Motivators and barriers for older
people participating in resistance training: A systematic review. / Aging
Phys Act 25: 311-324, 2017.

87. Bweir S, Al-Jarrah M, Almalty AM, et al. Resistance exercise training
lowers HbAlc more than aerobic training in adults with type 2 diabetes.
Diabetol Metab Syndr 1: 27, 2009.

88. Cadore EL, Casas-Herrero A, Zambom-Ferraresi F, et al. Multicomponent
exercises including muscle power training enhance muscle mass, power
output, and functional outcomes in institutionalized frail nonagenarians.
Age (Dordr) 36: 773-785, 2014.

89. Cadore EL, Izquierdo M. New strategies for the concurrent strength-,
power-, and endurance-training prescription in elderly individuals. / Am
Med Dir Assoc 14: 623-624, 2013.

90. Cadore EL, Izquierdo M. Exercise interventions in polypathological aging
patients that coexist with diabetes mellitus: Improving functional status
and quality of life. Age (Dordr) 37: 64, 2015.

91. Cadore EL, Izquierdo M, Pinto SS, et al. Neuromuscular adaptations
to concurrent training in the elderly: Effects of intrasession exercise
sequence. Age (Dordr) 35: 891-903, 2013.

92. Cadore EL, Menger E, Teodoro JL, et al. Functional and physiological
adaptations following concurrent training using sets with and without
concentric failure in elderly men: A randomized clinical trial. Exp Gerontol
110: 182-190, 2018.

93. Cadore EL, Moneo AB, Mensat MM, et al. Positive effects of resistance
training in frail elderly patients with dementia after long-term physical
restraint. Age (Dordr) 36: 801-811, 2014.

94. Cadore EL, Pinto RS, Bottaro M, Izquierdo M. Strength and endurance
training prescription in healthy and frail elderly. Aging Dis 5: 183-195,
2014.

95. Cadore EL, Pinto RS, Lhullier FL, et al. Physiological effects of concurrent
training in elderly men. /nt J Sports Med 31: 689-697, 2010.

96. Cadore EL, Rodriguez-Manas L, Sinclair A, Izquierdo M. Effects of



different exercise interventions on risk of falls, gait ability, and balance in
physically frail older adults: A systematic review. Rejuvenation Res 16:
105-114, 2013.

97. Calella P, Hernandez-Sanchez S, Garofalo C, Ruiz JR, Carrero JJ, Bellizzi V.
Exercise training in kidney transplant recipients: A systematic review. /
Nephrol 2019. Epub ahead of print.

98. Calle MC, Fernandez ML. Effects of resistance training on the
inflammatory response. Nutr Res Pract 4: 259-269, 2010.

99. Campbell AJ, Borrie M]J, Spears GF. Risk factors for falls in a community-
based prospective study of people 70 years and older. / Gerontol 44:
M112-M117, 1989.

100. Campbell AJ, Buchner DM. Unstable disability and the fluctuations of
frailty. Age Ageing 26: 315-318, 1997.

101. Campbell WW, Crim MC, Young VR, Evans W]. Increased energy
requirements and changes in body omposition with resistance training in
older adults. Am J Clin Nutr 60: 167-175, 1994.

102. Candow DG, Chilibeck PD, Facci M, Abeysekara S, Zello GA. Protein
supplementation before and after resistance training in older men. Eur J
Appl Physiol 97: 548-556, 2006.

103. Carmelli D, Reed T. Stability and change in genetic and environmental
influences on hand-grip strength in older male twins. / App/ Physiol (1985)
89: 1879-1883, 2000.

104. Carruthers M. Testosterone deficiency syndrome: Cellular and molecular
mechanism of action. Curr Aging Sci 6: 115-124, 2013.

105. Casas-Herrero A, Cadore EL, Zambom-Ferraresi F, et al. Functional
capacity, muscle fat infiltration, power output, and cognitive impairment in
institutionalized frail oldest old. Rejuvenation Res 16: 396-403, 2013.

106. Casas Herrero A, Cadore EL, Martinez Velilla N, Izquierdo Redin M.
Physical exercise in the frail elderly: An update [in Spanish]. Rev Esp
Geriatr Gerontol 50: 74-81, 2015.

107. Caserotti P, Aagaard P, Larsen JB, Puggaard L. Explosive
heavyresistance training in old and very old adults: Changes in rapid
muscle force, strength and power. Scand J Med Sci Sports 18: 773-782,
2008.

108. Cassilhas RC, Antunes HK, Tufik S, de Mello MT. Mood, anxiety, and
serum IGF-1 in elderly men given 24 weeks of high resistance exercise.
Percept Mot Skills 110: 265-276, 2010.

109. Castaneda C, Layne JE, Munoz-Orians L, et al. A randomized controlled
trial of resistance exercise training to improve glycemic control in older
adults with type 2 diabetes. Diabetes Care 25: 2335-2341, 2002.

110. CDC—Centers for Disease Control and Prevention. Vital signs:
Awareness and treatment of uncontrolled hypertension among adults—
United States, 2003-2010. MMWR Morb Mortal Wkly Rep 61: 703-709,
2012.

111. CDC. Falls Among Older Adults: An Overview. Centers for Disease
Control and Prevention. Atlanta, Georgia: National Center for Injury
Prevention and Control, Division of Unintentional Injury Prevention, 2014.

112. Centers for Disease Control and Prevention. National Diabetes Statistics
Report, 2017. Atlanta, GA: Centers for Disease Control and Prevention, US
Department of Health and Human Services; 2017.

113. Centers for Disease C, Prevention. Self-reported falls and fall-related
injuries among persons aged $65 years—United States, 2006. MMWR
Morb Mortal Wkly Rep 57: 225-229, 2008.

114. Cervantes CM, Taylor WC. Physical activity interventions in adult
populations with disabilities: A review. Quest 63: 385-410, 2011.

115. Charette SL, McEvoy L, Pyka G, et al. Muscle hypertrophy response to
resistance training in older women. J App/ Physiol (1955) 70: 1912-1916,
1991.

116. Cheema B, Abas H, Smith B, et al. Progressive exercise for anabolism
in kidney disease (PEAK): A randomized, controlled trial of resistance
training during hemodialysis. / Am Soc Nephrol 18: 1594-1601, 2007.

117. Cheema BS, Chan D, Fahey P, Atlantis E. Effect of progressive
resistance training on measures of skeletal muscle hypertrophy, muscular
strength and health-related quality of life in patients with chronic kidney
disease: A systematic review and meta-analysis. Sports Med 44: 1125-1138,
2014.

118. Chen HT, Chung YC, Chen YJ, Ho SY,WuH]. Effects of different types

m NSCA Positon Statement

of exercise on body composition, muscle strength, and IGF-1 in the elderly
with sarcopenic obesity. / Am Geriatr Soc 65: 827-832, 2017.

119. Chen KM, Kuo CC, Chang YH, Huang HT, Cheng YY. Resistance band
exercises reduce depression and behavioral problems of wheelchairbound
older adults with dementia: A cluster-randomized controlled trial. / Am
Geriatr Soc 65: 356-363, 2017.

120. Chiu SC, Yang RS, Yang RJ, Chang SF. Effects of resistance training
on body composition and functional capacity among sarcopenic obese
residents in long-term care facilities: A preliminary study. BMC Geriatr
18: 21, 2018.

121. Chou CH, Hwang CL, Wu YT. Effect of exercise on physical function,
daily living activities, and quality of life in the frail older adults: A
metaanalysis. Arch Phys Med Rehabil 93: 237-244, 2012.

122. Clark AL, Volterrani M, Swan JW, Coats AJ. The increased ventilatory
response to exercise in chronic heart failure: Relation to pulmonary
pathology. Heart 77: 138-146, 1997.

123. Clark BC, Manini TM. Sarcopeniab/5dynapenia. / Gerontol A Biol Sci
Med Sci 63: 829-834, 2008.

124. Clark BC, Manini TM. Functional consequences of sarcopenia and
dynapenia in the elderly. Curr Opin Clin Nutr Metab Care 13: 271-276,
2010.

125. Clemson L, Fiatarone Singh MA, Bundy A, et al. Integration of balance
and strength training into daily life activity to reduce rate of falls in older
people (the LiFE study): Randomised parallel trial. ZAZ/ 345: e4547, 2012.

126. Cohen A, Dempster DW, Recker RR, et al. Abdominal fat is associated
with lower bone formation and inferior bone quality in healthy
premenopausal women: A transiliac bone biopsy study. / Clin Endocrinol
Metab 98: 2562-2572, 2013.

127. Cohen DD, Gomez-Arbelaez D, Camacho PA, et al. Low muscle strength
is associated with metabolic risk factors in Colombian children: The
ACFIES study. PloS One 9: 93150, 2014.

128. Colberg SR, Sigal R], Yardley JE, et al. Physical activity/exercise and
diabetes: A position statement of the American Diabetes Association.
Diabetes Care 39: 2065-2079, 2016.

129. Colcombe S, Kramer AF. Fitness effects on the cognitive function of
older adults: A meta-analytic study. Psychol Sci 14: 125-130, 2003.

130. Coleman BJ. European models of long-term care in the home and
community. /nt J Health Serv 25: 455-474, 1995.

131. Compston J, Watts N, Chapurlat R, et al. Obesity is not protective
against fracture in postmenopausal women. Am J Med 124: 1043-1050,
2011.

132. Conlon JA, Newton RU, Tufano JJ, et al. The efficacy of periodised
resistance training on neuromuscular adaptation in older adults. Zur J
Appl Physiol 117: 1181-1194, 2017.

133. Control CfD, Prevention. Physical activity among adults with a
disability—United States, 2005. MMWR Morb Mortal Wkly Rep 56: 1021,
2007.

134. Coresh ], Astor BC, Greene T, Eknoyan G, Levey AS. Prevalence of
chronic kidney disease and decreased kidney function in the adult US
population: Third National Health and Nutrition Examination Survey. Am
J Kidney Dis 41: 1-12, 2003.

135. Coresh ], Selvin E, Stevens LA, et al. Prevalence of chronic kidney
disease in the United States. JAAMA 298: 2038-2047, 2007.

136. Cornelissen VA, Fagard RH. Effect of resistance training on resting
blood pressure: A meta-analysis of randomized controlled trials. /
Hypertens 23: 251-259, 2005.

137. Craig BW, Brown R, Everhart J. Effects of progressive resistance
training on growth hormone and testosterone levels in young and elderly
subjects. Mech Ageing Dev 49: 159-169, 1989.

138. Cruz-Jentoft AJ, Bahat G, Bauer ], et al. Sarcopenia: Revised European
consensus on definition and diagnosis. Age Ageing 48: 16-31, 2018.

139. Cruz-Jentoft AJ, Landi F, Schneider SM, et al. Prevalence of and
interventions for sarcopenia in ageing adults: A systematic review. Report
of the International Sarcopenia initiative (EWGSOP and IWGS). Age
Ageing 43: 748-759, 2014.

140. Csapo R, Alegre LM. Effects of resistance training with moderate vs
heavy loads on muscle mass and strength in the elderly: A meta-analysis.



Scand J Med Sci Sports 26: 995-1006, 2016.

141. da Silva LXN, Teodoro JL Menger E, et al. Repetitions to failure versus
not to failure during concurrent training in healthy elderly men: A
randomized clinical trial. £xp Gerontol 108: 18-27, 2018.

142. Dalsky GP, Stocke KS, Ehsani AA, et al. Weight-bearing exercise
training and lumbar bone mineral content in postmenopausal women. Ann
Intern Med 108: 824-828, 1988.

143. Daly M, Vidt ME, Eggebeen JD, et al. Upper extremity muscle volumes
and functional strength after resistance training in older adults. / Aging
Phys Act 21: 186-207, 2013.

144. Damush TM, Damush JG Jr. The effects of strength training on strength
and health-related quality of life in older adult women. Gerontologist 39:
705-710, 1999.

145. Dardevet D, Sornet C, Balage M, Grizard J. Stimulation of in vitro rat
muscle protein synthesis by leucine decreases with age. J Nutr 130: 2630-
2635, 2000.

146. Davidson LE, Hudson R, Kilpatrick K, et al. Effects of exercise
modality on insulin resistance and functional limitation in older adults: A
randomized controlled trial. Arch Intern Med 169: 122-131, 2009.

147. de Boer MD, Morse CI, Thom JM, de Haan A, Narici MV. Changes in
antagonist muscles’ coactivation in response to strength training in older
women. / Gerontol A Biol Sci Med Ser 62: 1022-1027, 2007.

148. De Luca CJ, Contessa P. Hierarchical control of motor units in voluntary
contractions. / Neurophysiol 107: 178-195, 2012.

149. de Rezende LFM, Rey-Lo ~ pez JP, Matsudo VKR, do Carmo Luiz O.
Sedentary behavior and health outcomes among older adults: A systematic
review. BMC Public Health 14: 333, 2014.

150. de VosN]J, Singh NA, Ross DA, et al. Optimal load for increasing muscle
power during explosive resistance training in older adults. / Gerontol A
Biol Sci Med Sei 60: 638-647, 2005.

151. de Vreede PL, Samson MM, van Meeteren NL, Duursma SA, Verhaar
HJ. Functional-task exercise versus resistance strength exercise to
improve daily function in older women: A randomized, controlled trial. /
Am Geriatr Soc 53: 2-10, 2005.

152. de Vreede PL, van Meeteren NL, Samson MM, et al. The effect of
functional tasks exercise and resistance exercise on health-related quality
of life and physical activity. A randomised controlled trial. Gerontology 53:
12-20, 2007.

153. de Vries NM, van Ravensberg CD, Hobbelen JS, et al. Effects of physical
exercise therapy on mobility, physical functioning, physical activity and
quality of life in community-dwelling older adults with impaired mobility,
physical disability and/or multi-morbidity: A meta-analysis. Ageing Res
Rev 11: 136-149, 2012.

154. DeBeliso M, Harris C, Spitzer-Gibson T, Adams KJ. A comparison of
periodised and fixed repetition training protocol on strength in older
adults. / Scr Med Sport 8: 190-199, 2005.

155. Delmonico M]J, Harris TB, Visser M, et al. Longitudinal study of muscle
strength, quality, and adipose tissue infiltration. Am J Clin Nutr 90: 1579~
1585, 2009.

156. Despres JP. Body fat distribution and risk of cardiovascular disease: An
update. Circulation 126: 1301-1313, 2012.

157. Despres JP, Lemieux I. Abdominal obesity and metabolic syndrome.
Nature 444: 881-887, 2006.

158. Despres JP, Lemieux I, Bergeron J, et al. Abdominal obesity and
the metabolic syndrome: Contribution to global cardiometabolic risk.
Arterioscler Thromb Vasc Biol 28: 1039-1049, 2008.

159. Diamanti-Kandarakis E, Dattilo M, Macut D, et al. Mechanisms in
endocrinology: Aging and anti-aging: A combo-endocrinology overview.
Eur J Endocrinol 176: R283-R308, 2017.

160. DiFrancisco-Donoghue J, Werner W, Douris PC. Comparison of
onceweekly and twice-weekly strength training in older adults. Br J Sports
Med 41: 19-22, 2007.

161. Ditroilo M, Forte R, Benelli P, Gambarara D, De Vito G. Effects of age
and limb dominance on upper and lower limb muscle function in healthy
males and females aged 40-80 years. / Sports Sci 28: 667-677, 2010.

162. Dobek JC, White KN, Gunter KB. The effect of a novel ADL-based
training programon performance of activities of daily living and physical

(© National Strength and Conditioning Association Japan 2020 _

fitness. / Aging Phys Act 15: 13-25, 2007.

163. Doherty TJ, Brown WF. The estimated numbers and relative sizes of
thenar motor units as selected by multiple point stimulation in young and
older adults. Muscle Nerve 16: 355-366, 1993.

164. Doherty TJ, Stashuk DW, Brown WF. Determinants of mean motor
unit size: Impact on estimates of motor unit number. Muscle Nerve 16:
1326-1331, 1993.

165. Doherty TJ, Vandervoort AA, Brown WF. Effects of ageing on the
motor unit: A brief review. Can J Appl Physiol 18: 331-358, 1993.

166. Doherty T]J, Vandervoort AA, Taylor AW, BrownWEF. Effects of motor
unit losses on strength in older men and women. / App/ Physiol (1985) 74:
868-874, 1993.

167. Dorner T, Kranz A, Zettl-Wiedner K, Ludwig C, Rieder A, Gisinger
C. The effect of structured strength and balance training on cognitive
function in frail, cognitive impaired elderly long-term care residents. Aging
Clin Exp Res 19: 400-405, 2007.

168. Downs SH, Black N. The feasibility of creating a checklist for the
assessment of the methodological quality both of randomised and
nonrandomised studies of health care interventions. J Epidemiol
Community Health 52: 377-384, 1998.

169. Duchateau J, Enoka RM. Human motor unit recordings: Origins and
insight into the integrated motor system. Brain Res 1409: 42-61, 2011.

170. Duchowny KA, Peterson MD, Clarke PJ. Cut points for clinical muscle
weakness among older Americans. Am J Prev Med 53: 63-69, 2017.

171. Dunstan DW, Daly RM, Owen N, et al. High-intensity resistance training
improves glycemic control in older patientswith type 2 diabetes. Diabetes
Care 25: 1729-1736, 2002.

172. Evans JW. Periodized resistance training for enhancing skeletal muscle
hypertrophy and strength: A mini-review. Front Physiol 10: 13, 2019.

173. Evans W. Functional and metabolic consequences of sarcopenia. / Nutr
127(5 Suppl): 9985-1003S, 1997.

174. EvansW]. Effects of exercise on senescent muscle. Clin Orthop Relat Res
(403 Suppl): $211-5220, 2002.

175. Fabbri E, An Y, Gonzalez-Freire M, et al. Bioavailable testosterone
linearly declines over a wide age spectrum in men and women from the
Baltimore longitudinal study of aging. / Gerontol A Biol Sci Med Sci 71:
1202-1209, 2016.

176. Fagard RH. Epidemiology of hypertension in the elderly. Am J Geriatr
Cardiol 11: 23-28, 2002.

177. Fatouros IG, Kambas A, Katrabasas I, et al. Resistance training
and detraining effects on flexibility performance in the elderly are
intensitydependent. / Strength Cond Res 20: 634-642, 2006.

178. Fatouros IG, Taxildaris K, Tokmakidis SP, et al. The effects of strength
training, cardiovascular training and their combination on flexibility of
inactive older adults. /nt J Sports Med 23: 112-119, 2002.

179. Featherstone JF, Holly RG, Amsterdam EA. Physiologic responses to
weight lifting in coronary artery disease. Am J Cardiol 71: 287-292, 1993.
180. Ferrari R, Kruel LF, Cadore EL, et al. Efficiency of twice weekly
concurrent training in trained elderly men. £xp Gerontol 48: 1236-1242,

2013.

181. Ferri A, Scaglioni G, Pousson M, Capodaglio P, Van Hoecke J, Narici
MV. Strength and power changes of the human plantar flexors and knee
extensors in response to resistance training in old age. Acta Physiol Scand
177: 69-78, 2003.

182. Fiatarone MA, Kehayias JJ, Roberts SB, et al. Exercise training and
nutritional supplementation for physical frailty in very elderly people. New
Engl J Med 330: 1769-1775, 1994.

183. Fiatarone MA, Marks EC, Ryan ND, Meredith CN, Lipsitz LA, Evans
W]J. High-intensity strength training in nonagenarians. Effects on skeletal
muscle. JAMA 263: 3029-3034, 1990.

184. Fiatarone MA, O’ Neill EF, Ryan ND, et al. Exercise training and
nutritional supplementation for physical frailty in very elderly people. NV
Engl J Med 330: 1769-1775, 1994.

185. Fiatarone Singh MA, Gates N, Saigal N, et al. The study of mental and
resistance training (SMART) study-resistance training and/or cognitive
training in mild cognitive impairment: A randomized, double-blind, double-
sham controlled trial. / Am Med Dir Assoc 15: 873-880, 2014.



186. Fielding RA, LeBrasseur NK, Cuoco A, Bean J, Mizer K, Fiatarone Singh
MA. High-velocity resistance training increases skeletal muscle peak
power in older women. / Am Geriatr Soc 50: 655-662, 2002.

187. Fisher NM, Pendergast DR, Calkins E. Muscle rehabilitation in impaired
elderly nursing home residents. Arch Phys Med Rehabil 72: 181-185, 1991.

188. Fleg JL, Cooper LS, Borlaug BA, et al. Exercise training as therapy
for heart failure: Current status and future directions. Circ Heart Fail 8
209-220, 2015.

189. Flegal KM, Kruszon-Moran D, Carroll MD, Fryar CD, Ogden CL. Trends
in obesity among adults in the United States, 2005 to 2014. JAMA 315:
2284-2291, 2016.

190. Foldvari M, Clark M, Laviolette LC, et al. Association of muscle power
with functional status in community-dwelling elderly women. / Gerontol A
Biol Sci Med Sci 55: M192-M199, 2000.

191. Forman-Hoffman VL, Ault KL, Anderson WL, et al. Disability status,
mortality, and leading causes of death in the United States community
population. Med Care 53: 346, 2015.

192. Fragala MS, Alley DE, Shardell MD, et al. Comparison of handgrip and
leg extension strength in predicting slow gait speed in older adults. / Am
Geriatr Soc 64: 144-150, 2016.

193. Franceschi C, Campisi J. Chronic inflammation (inflammaging) and its
potential contribution to age-associated diseases. / Gerontol A Biol Sci
Med Sci 69(Suppl 1): S4-S9, 2014.

194. Frederiksen H, Gaist D, Petersen HC, et al. Hand grip strength: A
phenotype suitable for identifying genetic variants affecting mid- and late-
life physical functioning. Genet Epidemiol 23: 110-122, 2002.

195. Freiberger E, Haberle L, Spirduso WW Zijlstra GA. Long-term effects of
three multicomponent exercise interventions on physical performance and
fall-related psychological outcomes in community-dwelling older adults: A
randomized controlled trial. / Am Geriatr Soc 60: 437-446, 2012.

196. Fried LP, Tangen CM, Walston ], et al. Frailty in older adults: Evidence
for a phenotype. / Gerontol A Biol Sci Med Scr 56:M146-M156, 2001.

197. Frontera WR. What is it about old muscles? J Physiol 595: 4581-4582,
2017.

198. Frontera WR, Bean JF, Damiano D, et al. Rehabilitation research at
the National Institutes of Health: Moving the field forward (executive
summary). Arch Phys Med Rehabil 98: 795-803, 2017.

199. Frontera WR, Hughes VA, Fielding RA, et al. Aging of skeletal muscle:
A 12-yr longitudinal study. / App! Physiol (1985) 88: 1321-1326, 2000.

200. Frontera WR, Hughes VA, Lutz KJ, EvansW]. A cross-sectional study
of muscle strength and mass in 45- to 78-yr-old men and women. / App/
Physiol (1985) 71: 644-650, 1991.

201. Frontera WR, Meredith CN, O Reilly KP, Knuttgen HG, Evans W].
Strength conditioning in older men: Skeletal muscle hypertrophy and
improved function. / App/ Physiol (1985) 64: 1038-1044, 1988.

202. Frontera WR, Suh D, Krivickas LS, Hughes VA, Goldstein R, Roubenoff R.
Skeletal muscle fiber quality in older men and women. Am J Physiol Cell
Physiol 279: C611-C618, 2000.

203. Fyfe JJ, Bishop DJ, Stepto NK. Interference between concurrent
resistance and endurance exercise: Molecular bases and the role of
individual training variables. Sports Med 44: 743-762, 2014.

204. Gadelha AB, Paiva FM, Gauche R, de Oliveira R], Lima RM. Effects
of resistance training on sarcopenic obesity index in older women: A
randomized controlled trial. Arch Gerontol Geriatr 65: 168-173, 2016.

205. Gaffey AE, Bergeman CS, Clark LA, Wirth MM. Aging and the HPA
axis: Stress and resilience in older adults. Neurosci Biobehav Rev 68: 928-
945, 2016.

206. Gallagher D, Kelley DE, Yim JE, et al. Adipose tissue distribution is
different in type 2 diabetes. Am J Ciin Nutr 89: 807-814, 2009.

207. Gallagher D, Visser M, De Meersman RE, et al. Appendicular skeletal
muscle mass: Effects of age, gender, and ethnicity. J App/ Physiol (19585)
83: 229-239, 1997.

208. Galvao DA, Newton RU, Taaffe DR. Anabolic responses to resistance
training in older men and women: A brief review. / Aging Phys Act 13:
343-358, 2005.

209. Galvao DA, Taaffe DR. Resistance exercise dosage in older adults: Single-
versus multiset effects on physical performance and body composition. /

m NSCA Positon Statement

Am Geriatr Soc 53: 2090-2097, 2005.

210. Garatachea N, Lucia A. Genes and the ageing muscle: A review on
genetic association studies. Age (Dordr) 35: 207-233, 2013.

211. Garcia-Garcia FJ, Gutierrez Avila G, Alfaro-Acha A, et al. The
prevalence of frailty syndrome in an older population from Spain. The
Toledo Study for Healthy Aging. / Nutr Health Aging 15: 852-856, 2011.

212. Gassen NC, Chrousos GP, Binder EB, Zannas AS. Life stress,
glucocorticoid signaling, and the aging epigenome: Implications for
agingrelated diseases. Neurosci Biobehav Rev 74: 356-365, 2017.

213. Gatti R, De Palo EF, Antonelli G, Spinella P. IGF-I/IGFBP system:
Metabolism outline and physical exercise. / Endocrinol Invest 35: 699-707,
2012.

214. Gauche R, Lima RM, Myers ], et al. Blood pressure reactivity to mental
stress is attenuated following resistance exercise in older hypertensive
women. Clin Interv Aging 12: 793-803, 2017.

215. Gell NM, Wallace RB, LaCroix AZ, Mroz TM, Patel KV. Mobility device
use in older adults and incidence of falls and worry about falling: Findings
from the 2011-2012 national health and aging trends study. / Am Geriatr
Soc 63: 853-859, 2015.

216. Gerstner GR, Thompson B]J, Rosenberg JG, et al. Neural and muscular
contributions to the age-related reductions in rapid strength. Med Sci
Sports Exerc 49: 1331-1339, 2017.

217. Ghadieh AS, Saab B. Evidence for exercise training in the management
of hypertension in adults. Can Fam Physician 61: 233-239, 2015.

218. Giangregorio LM, Papaioannou A, Macintyre NJ, et al. Too fit to
fracture: Exercise recommendations for individuals with osteoporosis or
osteoporotic vertebral fracture. Osteoporos Int 25: 821-835, 2014.

219. Gilbert KL, Stokes KA, Hall GM, Thompson D. Growth hormone
responses to 3 different exercise bouts in 18- to 25- and 40- to 50-yearold
men. Appl Physiol Nutr Metab 33: 706-712, 2008.

220. Giné-Garriga M, Guerra M, Pageés E, et al. The effect of functional circuit
training on physical frailty in frail older adults: A randomized controlled
trial. / Aging Phys Act 18: 401-424, 2010.

221. Gonzalez AM, Mangine GT, Fragala MS, et al. Resistance training
improves single leg stance performance in older adults. Aging Clin Exp
Res 26: 89-92, 2014.

222. Goodpaster BH, Carlson CL, Visser M, et al. Attenuation of skeletal
muscle and strength in the elderly: The Health ABC Study. / App!/ Physiol
90: 2157-2165, 2001.

223. Goodpaster BH, Chomentowski P, Ward BK, et al. Effects of physical
activity on strength and skeletal muscle fat infiltration in older adults: A
randomized controlled trial. / Appl Physiol (1985) 105; 1498-1503, 2008.

224. Goodpaster BH, Kelley DE, Thaete FL, He J, Ross R. Skeletal muscle
attenuation determined by computed tomography is associated with
skeletal muscle lipid content. / App/ Physiol 89: 104-110, 2000.

225. Goodpaster BH, Park SW, Harris TB, et al. The loss of skeletal muscle
strength, mass, and quality in older adults: The health, aging and body
composition study. / Gerontol A Biol Sci Med Scr 61: 1059-1064, 2006.

226. Goodpaster BH, Thaete FL, Kelley DE. Thigh adipose tissue distribution
is associated with insulin resistance in obesity and in type 2 diabetes
mellitus. Am J Clin Nutr 71: 885-892, 2000.

227. Gordon NF, Kohl HW III, Pollock ML, et al. Cardiovascular safety of
maximal strength testing in healthy adults. Am J Cardiol 76: 851-853, 1995.

228. Gordon SE, Kraemer W], Looney DP, et al. The influence of age and
exercise modality on growth hormone bioactivity in women. Growth Horm
IGF Res 24: 95-103, 2014.

229. Gordon SE, Kraemer W], Vos NH, Lynch JM, Knuttgen HG. Effect of
acid-base balance on the growth hormone response to acute highintensity
cycle exercise. / Appl Physiol (1985) 76: 821-829, 1994.

230. Gorostiaga EM, Navarro-Amezqueta I, Calbet JA, et al. Energy
metabolism during repeated sets of leg press exercise leading to failure or
not. PLoS One 7: 40621, 2012.

231. Gower BA, Casazza K. Divergent effects of obesity on bone health. / Ciin
Densitom 16: 450-454, 2013.

232. Granacher U, Gruber M, Gollhofer A. Resistance training and
neuromuscular performance in seniors. /nt J Sports Med 30: 652-657, 2009.

233. Gregg EW, Sattar N, Ali MK. The changing face of diabetes



complications. Lancet Diabetes Endocrinol 4: 537-547, 2016.

234. Gregg EW, Sorlie P, Paulose-Ram R, et al. Prevalence of lower-extremity
disease in the US adult population .540 years of age with and without
diabetes: 1999-2000 national health and nutrition examination survey.
Diabetes Care 27: 1591-1597, 2004.

235. Gregg EW, Zhuo X, Cheng Y], Albright AL, Narayan KMV, Thompson
TJ. Trends in lifetime risk and years of life lost due to diabetes in the
USA, 1985-2011:Amodelling study. Lancet Diabetes Endocrinol 2: 867-874,
2014.

236. Greiwe ]S, Cheng B, Rubin DC, Yarasheski KE, Semenkovich CF.
Resistance exercise decreases skeletal muscle tumor necrosis factor alpha
in frail elderly humans. ZASERB J 15: 475-482, 2001.

237. Grontved A, Rimm EB, Willett WC, Andersen LB, Hu FB. A prospective
study of weight training and risk of type 2 diabetes mellitus in men. Arch
Intern Med 172: 1306-1312, 2012.

238. Hakkinen K, Hakkinen A. Neuromuscular adaptations during intensive
strength training in middle-aged and elderly males and females.
FElectromyogr Clin Neurophysiol 35: 137-147, 1995.

239. H " akkinen K, Kallinen M, Izquierdo M, et al. Changes in
agonistantagonist EMG, muscle CSA, and force during strength training in
middle-aged and older people. / App/ Physiol (1985) 84: 1341-1349, 1998.

240. Hakkinen K, Kallinen M, Linnamo V, et al. Neuromuscular adaptations
during bilateral versus unilateral strength training in middle-aged and
elderly men and women. Acta Physiol Scand 158: 77-88, 1996.

241. Hakkinen K, Kraemer W], Newton RU, Alen M. Changes in
electromyographic activity, muscle fibre and force production
characteristics during heavy resistance/power strength training in middle-
aged and older men and women. Acta Physiol Scand 171: 51-62, 2001.

242. Hakkinen K, Kraemer W], Pakarinen A, et al. Effects of heavy
resistance/power training on maximal strength, muscle morphology, and
hormonal response patterns in 60-75-year-oldmen and women. Can J App/
Physiol 27: 213-231, 2002.

243. Hakkinen K, Newton RU, Gordon SE, et al. Changes in muscle
morphology, electromyographic activity, and force production
characteristics during progressive strength training in young and older
men. / Gerontol A Biol Sci Med Sci 53: B415-B423, 1998.

244. Hakkinen K, Pakarinen A. Serum hormones and strength development
during strength training in middle-aged and elderly males and females.
Acta Physiol Scand 150: 211-219, 1994.

245. Hakkinen K, Pakarinen A, Kraemer W], et al. Selective muscle
hypertrophy, changes inEMGand force, and serum hormones during
strength training in older women. / App/ Physiol (1985) 91: 569-580, 2001.

246. Hakkinen K, Pakarinen A, Kraemer W], Newton RU, Alen M. Basal
concentrations and acute responses of serum hormones and strength
development during heavy resistance training in middle-aged and elderly
men and women. / Gerontol A Biol Sci Med Sci 55: B95-B105, 2000.

247. Hakkinen K, Pakarinen A, Newton RU, Kraemer W]. Acute hormone
responses to heavy resistance lower and upper extremity exercise in
young versus old men. Zur J Appl Physiol Occup Physiol 77: 312-319, 1998.

248. Hakkinen K, Pastinen UM, Karsikas R, Linnamo V. Neuromuscular
performance in voluntary bilateral and unilateral contraction and during
electrical stimulation in men at different ages. Zur J Appl Physiol Occup
Physiol 70: 518-527, 1995.

249. Hameed M, Lange KH, Andersen JL, et al. The effect of recombinant
human growth hormone and resistance training on IGF-I mRNA
expression in the muscles of elderly men. / Physiol 555(Pt 1): 231-240,
2004.

250. Hameed M, Orrell RW, Cobbold M, Goldspink G, Harridge SD.
Expression of IGF-I splice variants in young and old human skeletal
muscle after high resistance exercise. / Physiol 547 (Pt 1): 247-254, 2003.

251. Harridge SD, Kryger A, Stensgaard A. Knee extensor strength,
activation, and size in very elderly people following strength training.
Muscle Nerve 22: 831-839, 1999.

252. Hassan BH, Hewitt J, Keogh JWL, et al. Impact of resistance training
on sarcopenia in nursing care facilities: A pilot study. Geriatr Nurs 37:
116-121, 2016.

253. Hasten DL, Pak-Loduca J, Obert KA, Yarasheski KE. Resistance exercise

(© National Strength and Conditioning Association Japan 2020 _

acutely increases MHC and mixed muscle protein synthesis rates in 78-84
and 23-32 yr olds. Am J Physiol Endocrinol Metab 278: E620-E626, 2000.
254. Haub MD, Wells AM, Tarnopolsky MA, Campbell WW. Effect of protein
source on resistive-training-induced changes in body composition and

muscle size in older men. Am J Clin Nutr 76: 511-517, 2002.

255. Hauer K, Rost B, Rutschle K, et al. Exercise training for rehabilitation
and secondary prevention of falls in geriatric patients with a history of
injurious falls. / Am Geriatr Soc 49: 10-20, 2001.

256. Hauer K, Schwenk M, Zieschang T, Essig M, Becker C, Oster P.
Physical training improves motor performance in people with dementia: A
randomized controlled trial. / Am Geriatr Soc 60: 8-15, 2012.

257. Haykowsky M, Humen D, Teo K, et al. Effects of 16 weeks of resistance
training on left ventricular morphology and systolic function in healthy
men .60 years of age. Am J Cardiol 85: 1002-1006, 2000.

258. Haykowsky M, McGavock ], Vonder Muhll I, et al. Effect of exercise
training on peak aerobic power, left ventricular morphology, and muscle
strength in healthy older women. / Gerontol A Biol Sci Med Sci 60: 307-
311, 2005.

259. Hazell T, Kenno K, Jakobi J. Functional benefit of power training for
older adults. / Aging Phys Act 15: 349-359, 2007.

260. Heffernan KS, Yoon ES, Sharman JE, et al. Resistance exercise training
reduces arterial reservoir pressure in older adults with prehypertension
and hypertension. Hypertens Res 36: 422-427, 2013.

261. Hennessey JV, Chromiak JA, DellaVentura S, et al. Growth hormone
administration and exercise effects on muscle fiber type and diameter in
moderately frail older people. / Am Geriatr Soc 49: 852-858, 2001.

262. Henwood TR, Riek S, Taaffe DR. Strength versus muscle power-specific
resistance training in community-dwelling older adults. / Gerontol A Biol
Sei Med Ser 63: 83-91, 2008.

263. Henwood TR, Taaffe DR. Improved physical performance in older

adults undertaking a short-term programme of high-velocity resistance
training. Gerontology 51: 108-115, 2005.

264. Henwood TR, Taaffe DR. Short-term resistance training and the older
adult: The effect of varied programmes for the enhancement of muscle
strength and functional performance. Clin Physiol Funct Imaging 26: 305
313, 2006.

265. Heyn P, Abreu BC, Ottenbacher K]J. The effects of exercise training on
elderly persons with cognitive impairment and dementia: A meta-analysis.
Arch Phys Med Rehabil 85: 1694-1704, 2004.

266. Heyn PC, Johnson KE, Kramer AF. Endurance and strength training
outcomes on cognitively impaired and cognitively intact older adults: A
meta-analysis. / Nutr Health Aging 12: 401-409, 2008.

267. Hickson RC. Interference of strength development by simultaneously
training for strength and endurance. Zur J Appl Physiol Occup Physiol 45:
255-263, 1980.

268. Hoffmann TC, Maher CG, Briffa T, et al. Prescribing exercise
interventions for patients with chronic conditions. CA/AJ 188: 510-518,
2016.

269. Hofmann M, Schober-Halper B, Oesen S, et al. Effects of elastic band
resistance training and nutritional supplementation on muscle quality and
circulating muscle growth and degradation factors of institutionalized
elderly women: The Vienna Active Ageing Study (VAAS). Eur J App!
Physiol 116: 885-897, 2016.

270. Hollings M, Mavros Y, Freeston ], Fiatarone Singh M. The effect of
progressive resistance training on aerobic fitness and strength in adults
with coronary heart disease: A systematic review and meta-analysis of
randomised controlled trials. Eur J Prev Cardiol 24: 1242-1259, 2017.

271. Holviala JH, Sallinen JM, Kraemer W], Alen M]J, H "~ akkinen KK.
Effects of strength training on muscle strength characteristics, functional
capabilities, and balance in middle-aged and older women. / Strength Cond
Res 20: 336-344, 2006.

272. Hortobagyi T, Tunnel D, Moody J, Beam S, DeVita P. Low- or
highintensity strength training partially restores impaired quadriceps
force accuracy and steadiness in aged adults. / Gerontol A Biol Sci Med
Sci 56: B38-B47, 2001.

273. Hovanec N, Sawant A, Overend TJ, Petrella R], Vandervoort AA.
Resistance training and older adults with type 2 diabetes mellitus:



Strength of the evidence. J Aging Res 2012: 284635, 2012.

274. Hruda KV, Hicks AL, McCartney N. Training for muscle power in older
adults: Effects on functional abilities. Can J App! Physiol 28: 178-189, 2003.

275. Hubal M]J, Gordish-Dressman H, Thompson PD, et al. Variability in
muscle size and strength gain after unilateral resistance training. Med Sci
Sports Exerc 37: 964-972, 2005.

276. Hulmi JJ, Ahtiainen JP, Selanne H, et al. Androgen receptors and
testosterone in men—Effects of protein ingestion, resistance exercise and
fiber type. J Steroid Biochem Mol Biol 110: 130-137, 2008.

277. Hunter GR, McCarthy JP, Bamman MM. Effects of resistance training on
older adults. Sports Med 34: 329-348, 2004.

278. Hunter GR, Wetzstein CJ, Fields DA, Brown A, Bamman MM.
Resistance training increases total energy expenditure and free-living
physical activity in older adults. / App/ Physiol (1985) 89: 977-984, 2000.

279. Hunter GR, Wetzstein CJ, McLafferty CL Jr, et al. High-resistance
versus variable-resistance training in older adults. Med Sci Sports Exerc
33: 1759-1764, 2001.

280. Hunter SK, Pereira HM, Keenan KG. The aging neuromuscular system
and motor performance. / Appl Physiol (1985) 121: 982-995, 2016.

281. Hurlbut DE, Lott ME, Ryan AS, et al. Does age, sex, or ACE genotype
affect glucose and insulin responses to strength training? / App/ Physiol
(1985) 92: 643-650, 2002.

282. Hurley BF, Hanson ED, Sheaff AK. Strength training as a
countermeasure to agingmuscle and chronic disease. Sports Med 41: 289-
306, 2011.

283. Hyatt RH, Whitelaw MN, Bhat A, Scott S, Maxwell JD. Association of
muscle strength with functional status of elderly people. Age Ageing 19:
330-336, 1990.

284. Ibanez J, Izquierdo M, Arguelles I, et al. Twice-weekly progressive
resistance training decreases abdominal fat and improves insulin
sensitivity in older men with type 2 diabetes. Diabetes Care 28: 662-667,
2005.

285. Ice GH. Daily life in a nursing home Has it changed in 25 years? / Aging
Stud 16: 345, 2002.

286. Igwebuike A, Irving BA, Bigelow ML, et al. Lack of
dehydroepiandrosterone effect on a combined endurance and resistance
exercise program in postmenopausal women. / Clin Endocrinol Metab 93:
534-538, 2008.

287. Ivey FM, Roth SM, Ferrell RE, et al. Effects of age, gender, andmyostatin
genotype on the hypertrophic response to heavy resistance strength
training. / Gerontol A Biol Sci Med Sci 55: M641-M648, 2000.

288. Ivey FM, Tracy BL, Lemmer JT, et al. Effects of strength training and
detraining on muscle quality: Age and gender comparisons. / Gerontol A
Biol Sci Med Sci 55: B152-B157, 2000; discussion B8-9.

289. IzquierdoM, H " akkinen K, Anton A, et al. Maximal strength and power,
endurance performance, and serum hormones in middle-aged and elderly
men. Med Sci Sports Exerc 33: 1577-1587, 2001.

290. Izquierdo M, H " akkinen K, Ibanez ], et al. Effects of strength training
on submaximal and maximal endurance performance capacity in
middleaged and older men. J Strength Cond Res 17: 129-139, 2003.

291. Izquierdo M, H " akkinen K, Ibanez J, et al. Effects of strength training
on muscle power and serum hormones in middle-aged and older men. /
Appl Physiol (1985) 90: 1497-1507, 2001.

292. IzquierdoM, Ibanez ], Gorostiaga E, et al. Maximal strength and power
characteristics in isometric and dynamic actions of the upper and lower
extremities in middle-aged and older men. Acta Physiol Scand 167: 57-68,
1999.

293. Izquierdo M, Ibanez J, Kraemer W], Larrion JL, Gorostiaga EM. Once
weekly combined resistance and cardiovascular training in healthy older
men. Med Sci Sports Exerc 36: 435-443, 2004.

294. Tzumi A, KitamuraM, Izawa KP. Effects of exercise training on delaying
disease progression in patients with chronic kidney disease: A review of
the literature. Rev Recent Clin Trials 11: 333-341, 2016.

295. Jafarzadeh SR, Felson DT. Updated estimates suggest a much higher
prevalence of arthritis in US adults than previous ones. Arthritis
Rheumatol 70: 185-192, 2017.

296. Jakobi JM, Rice CL. Voluntary muscle activation varies with age and

m NSCA Positon Statement

muscle group. / Appl Physiol (1985) 93: 457-462, 2002.

297. Jan MH, Lin JJ, Liau JJ, Lin YF, Lin DH. Investigation of clinical effects
of high- and low-resistance training for patients with knee osteoarthritis:
A randomized controlled trial. Pays Ther 88: 427-436, 2008.

298. Janssen I, Heymsfield SB, Wang ZM, Ross R. Skeletal muscle mass and
distribution in 468 men and women aged 18-88 yr. J App!/ Physiol (1985)
89: 81-88, 2000.

299. Janssen JA. Impact of physical exercise on endocrine aging. Front Horm
Res 47: 68-81, 2016.

300. Johansen KL, Painter P. Exercise in individuals with CKD. Am J Kidney
Dis 59: 126-134, 2012.

301. Johnen B, Schott N. Feasibility of a machine vs free weight strength
training program and its effects on physical performance in nursing home
residents: A pilot study. Aging Clin Exp Res 30: 819-828, 2018.

302. Johnson RJ, Rodriguez-Iturbe B, Roncal-Jimenez C, et al. Hyperosmolarity
drives hypertension and CKD—water and salt revisited. Nat Rev Nephrol
10: 415-420, 2014.

303. Johnson Stoklossa CA, Sharma AM, Forhan M, et al. Prevalence of
sarcopenic obesity in adults with class II/III obesity using different
diagnostic criteria. / Nutr Metab 2017: 7307618, 2017.

304. Johnston AP, De Lisio M, Parise G. Resistance training, sarcopenia, and
the mitochondrial theory of aging. App/ Physiol Nutr Metab 33: 191-199,
2008.

305. Jordan JM, Helmick CG, Renner ]JB, et al. Prevalence of knee symptoms
and radiographic and symptomatic knee osteoarthritis in African
Americans and Caucasians: The Johnston county osteoarthritis project. /
Rheumatol 34: 172-180, 2007.

306. Jordan JM, Helmick CG, Renner ]JB, et al. Prevalence of hip symptoms
and radiographic and symptomatic hip osteoarthritis in African Americans
and Caucasians: The Johnston county osteoarthritis project. / Rheumatol
36: 809-815, 2009.

307. Joseph L], Davey SL, Evans W], Campbell WW. Differential effect of
resistance training on the body composition and lipoprotein-lipid profile in
older men and women. Metabolism 48: 1474-1480, 1999.

308. Judge JO, Whipple RH, Wolfson LI. Effects of resistive and balance
exercises on isokinetic strength in older persons. / Am Geriatr Soc 42:
937-946, 1994.

309. Kalapotharakos V, Smilios I, ParlavatzasA, Tokmakidis SP. The effect of
moderate resistance strength training and detraining on muscle strength
and power in older men. / Geriatr Phys Ther 30: 109-113, 2007.

310. Kalapotharakos VI,Michalopoulou M, Godolias G, et al. The effects of
high- and moderate-resistance training on muscle function in the elderly. /
Aging Phys Act 12: 131-143, 2004.

311. Kalinkovich A, Livshits G. Sarcopenic obesity or obese sarcopenia: A
cross talk between age-associated adipose tissue and skeletal muscle
inflammation as a main mechanism of the pathogenesis. Ageing Res Rev
35: 200-221, 2017.

312. Kalyani RR, Metter EJ, Egan ], Golden SH, Ferrucci L. Hyperglycemia
predicts persistently lower muscle strength with aging. Diabetes Care 38:
82-90, 2015.

313. Kane RL, Butler M, Fink HA, et al. Interventions to Prevent Age-Related
Cognitive Decline, Mild Cognitive Impairment, and Clinical Alzheimer”
s- Type Dementia. Rockville, MD: Agency for Healthcare Research and
Quality (US), 2017.

314. Karamanidis K, Arampatzis A. Mechanical and morphological properties
of human quadriceps femoris and triceps surae muscle-tendon unit in
relation to aging and running. / Biomech 39: 406-417, 2006.

315. Karinkanta S, Heinonen A, Sievanen H, et al. A multi-component exercise
regimen to prevent functional decline and bone fragility in homedwelling
elderly women: Randomized, controlled trial. Osteoporos Int 18: 453-462,
2007.

316. Karinkanta S, Kannus P, Uusi-Rasi K, Heinonen A, Sievanen H. Combined
resistance and balance-jumping exercise reduces older women' s injurious
falls and fractures: 5-year follow-up study. Age Ageing 44: 784-789, 2015.

317. Kekalainen T, Kokko K, Sipila S, Walker S. Effects of a 9-month
resistance training intervention on quality of life, sense of coherence, and
depressive symptoms in older adults: Randomized controlled trial. Qua/



Life Res 27. 455-465, 2017.

318. Kelley GA, Kelley KS. Progressive resistance exercise and resting blood
pressure: A meta-analysis of randomized controlled trials. Hypertension
35: 838-843, 2000.

319. Kelsey TW, Li LQ, Mitchell RT, et al. A validated age-related normative
model for male total testosterone shows increasing variance but no decline
after age 40 years. PLoS One 9: €109346, 2014.

320. Kendrick D, Kumar A, Carpenter H, et al. Exercise for reducing fear of
falling in older people living in the community. Cochrane Database Syst
Rev 11: CD009848, 2014.

321. Kennis E, Verschueren SM, Bogaerts A, et al. Long-term impact of
strength training on muscle strength characteristics in older adults. Arch
Phys Med Rehabil 94: 2054-2060, 2013.

322. Kessenich CR. Health-related quality of life in osteoporosis. / Clin
Densitom 1: 27-31, 1998.

323. Keysor JJ. Does late-life physical activity or exercise prevent or
minimize disablement? A critical review of the scientific evidence. Am J
Prev Med 25(3 Suppl 2): 129-136, 2003.

324. Keysor JJ, Jette AM. Have we oversold the benefit of late-life exercise?
J Gerontol A Biol Sci Med Sci 56: M412-M423, 2001.

325. Kimball SR, Jefferson LS. Control of protein synthesis by amino acid
availability. Curr Opin Clin Nutr Metab Care 5: 63-67, 2002.

326. King LK, Birmingham TB, Kean CO, Jones IC, Bryant DM, Giffin JR.
Resistance training for medial compartment knee osteoarthritis and
malalignment. Med Scr Sports Exerc 40: 1376-1384, 2008.

327. Kinne S, Patrick DL, Doyle DL. Prevalence of secondary conditions
among people with disabilities. Am J Public Health 94: 443-445, 2004.

328. Kitwood T. The dialectics of dementia: With particular reference to
Alzheimer’ s disease. Ageing Soc 10: 177-196, 1990.

329. Klass M, Baudry S, Duchateau J. Voluntary activation during maximal
contraction with advancing age: A brief review. EZur J Appl Physiol 100:
543-551, 2007.

330. Klass M, Baudry S, Duchateau J. Age-related decline in rate of torque
development is accompanied by lower maximal motor unit discharge
frequency during fast contractions. / App/ Physiol (1985) 104: 739-746,
2008.

331. Klein CS, Ivanova TD, Rice CL, Garland SJ. Motor unit discharge rate
following twitch potentiation in human triceps brachii muscle. Neurosci
Lett 316: 153-156, 2001.

332. Klitgaard H, Mantoni M, Schiaffino S, et al. Function, morphology and
protein expression of ageing skeletal muscle: A cross-sectional study of
elderly men with different training backgrounds. Acta Physiol Scand 140:
41-54, 1990.

333. Knight CA, Kamen G. Adaptations in muscular activation of the knee
extensor muscles with strength training in young and older adults. /
Electromyogr Kinesiol 11: 405-412, 2001.

334. Kolber M]J, Beekhuizen KS, Cheng MS, Hellman MA. Shoulder
injuriesattributed to resistance training: A brief review. J Strength Cond
Res 24: 1696-1704, 2010.

335. Korpelainen R, Keinanen-Kiukaanniemi S, Heikkinen J, Vaananen K,
Korpelainen J. Effect of impact exercise on bone mineral density in elderly
womenwith low BMD:Apopulation-based randomized controlled 30-month
intervention. Osteoporos Int 17: 109-118, 2006.

336. Kortebein P, Symons TB, Ferrando A, et al. Functional impact of 10
days of bed rest in healthy older adults. / Gerontol A Biol Sci Med Sci 63:
1076-1081, 2008.

337. Kosek DJ, Kim JS, Petrella JK, Cross JM, Bamman MM. Efficacy of
3days/wk resistance training on myofiber hypertrophy and myogenic
mechanisms in young vs. older adults. / App/ Physiol (1985) 101: 531-544,
2006.

338. Kraemer W]J. Endocrine responses to resistance exercise. Med Scr
Sports Exerc 20(5 Suppl): S152-S157, 1988.

339. Kraemer W], Deschenes MR, Fleck SJ. Physiological adaptations to
resistance exercise. Implications for athletic conditioning. Sports Med 6:
246-256, 1988.

340. KraemerW]J, Dunn-Lewis C, Comstock BA, ThomasGA, Clark JE, Nindl
BC. Growth hormone, exercise, and athletic performance: A continued

(© National Strength and Conditioning Association Japan 2020 _

evolution of complexity. Curr Sports Med Rep 9. 242-252, 2010.

341. Kraemer W], Fragala MS. Personalize it: Program design in resistance
training. ACSM Health Fitness J 10: 7-17, 2006.

342. Kraemer W], H " akkinen K, Newton RU, et al. Effects of heavy-
resistance training on hormonal response patterns in younger vs. older
men. / Appl Physiol (1985) 87: 982-992, 1999.

343. Kraemer W], Kennett M]J Mastro AM, et al. Bioactive growth hormone
in older men and women: It's relationship to immune markers and
healthspan. Growth Horm IGF Res 34: 45-54, 2017.

344. Kraemer W], Nindl BC, Marx JO, et al. Chronic resistance training in
women potentiates growth hormone in vivo bioactivity: Characterization
of molecular mass variants. Am J Physiol Endocrinol Metab 291: E1177-
E1187, 2006.

345. Kraemer W], Patton JF, Gordon SE, et al. Compatibility of high-intensity
strength and endurance training on hormonal and skeletal muscle
adaptations. / Appl Physiol (1985) 78: 976-989, 1995.

346. Kraemer W], Ratamess NA. Hormonal responses and adaptations to
resistance exercise and training. Sports Med 35: 339-361, 2005.

347. Kraemer W], Ratamess NA, Nindl BC. Recovery responses of
testosterone, growth hormone, and IGF-1 after resistance exercise. / App/
Physiol (1985) 122: 549-558, 2017.

348. Kraemer W], Spiering BA, Volek JS, et al. Androgenic responses to
resistance exercise: Effects of feeding and L-carnitine. Med Sci Sports
Exerc 38: 1288-1296, 2006.

349. Krebs DE, Scarborough DM, McGibbon CA. Functional vs. strength
training in disabled elderly outpatients. Am J Phys Med Rehabil 86: 93—
103, 2007.

350. Krist L, Dimeo F Keil T. Can progressive resistance training twice
aweek improve mobility, muscle strength, and quality of life in very
elderly nursing-home residents with impaired mobility? A pilot study. Clin
Interv Aging 8: 443-448, 2013.

351. Krops LA, Hols DH, Folkertsma N, et al. Requirements on a community-
based intervention for stimulating physical activity in physically disabled
people: A focus group study amongst experts. Disabil Rehabil 40: 2400-
2407, 2018.

352. Kryger AI, Andersen JL. Resistance training in the oldest old:
Consequences for muscle strength, fiber types, fiber size, andMHCisoforms.
Scand J Med Sci Sports 17: 422-430, 2007.

353. Ku PW, Fox KR, Gardiner PA, Chen LJ. Late-life exercise and difficulty
with activities of daily living: An 8-year nationwide follow-up study in
Taiwan. Ann Behav Med 50. 237-246, 2016.

354. Lacroix A, Hortobagyi T, Beurskens R, Granacher U. Effects of
supervised vs. unsupervised training programs on balance andmuscle
strength in older adults: A systematic review and meta-analysis. Sports
Med 4T 2341-2361, 2017.

355. Lally F, Crome P. Understanding frailty. Postgrad Med J 83: 16-20, 2007.

356. Lampe R, Grassl S, Mitternacht J, Gerdesmeyer L, Gradinger R.
MRTmeasurements of muscle volumes of the lower extremities of youths
with spastic hemiplegia caused by cerebral palsy. Brain Dev 28: 500-506,
2006.

357. LaPlante MP, Hendershot GE, Moss AJ. Assistive technology devices
and home accessibility features: Prevalence, payment, need, and trends.
Adv Data 16: 1-11, 1992.

358. Larsson L. Physical training effects on muscle morphology in sedentary
males at different ages. Med Sci Sports Exerc 14: 203-206, 1982.

359. Latham NK, Anderson CS, Lee A, et al. A randomized, controlled trial
of quadriceps resistance exercise and vitamin D in frail older people: The
frailty interventions trial in elderly subjects (FITNESS). J AmGeriatr Soc
51: 291-299, 2003.

360. Laughlin GA, Barrett-Connor E. Sexual dimorphism in the influence of
advanced aging on adrenal hormone levels: The Rancho Bernardo study. /
Clin Endocrinol Metab 85: 3561-3568, 2000.

361. Lavallee ME, Balam T. An overview of strength training injuries: Acute
and chronic. Curr Sports Med Rep 9: 307-313, 2010.

362. Law M, Wald N, Morris J. Lowering blood pressure to prevent
myocardial infarction and stroke: A new preventive strategy. Health
Technol Assess T: 1-94, 2003.



363. Lazowski DA, Ecclestone NA, Myers AM, et al. A randomized outcome
evaluation of group exercise programs in long-term care institutions. /
Gerontol Ser A Biol Sci Med Sci 54: M621-M8, 1999.

364. LeBrasseur NK, Walsh K, Arany Z. Metabolic benefits of resistance
training and fast glycolytic skeletal muscle. Am J Physiol Endocrinol
Metab 300: E3-E10, 2011.

365. Lemmer JT, Hurlbut DE, Martel GF, et al. Age and gender responses
to strength training and detraining. Med Sci Sports Exerc 32: 1505-1512,
2000.

366. Lemmer JT, Ivey FM, Ryan AS, et al. Effect of strength training on
resting metabolic rate and physical activity: Age and gender comparisons.
Med Sci Sports Exerc 33: 532-541, 2001.

367. Leong DP, Teo KK, Rangarajan S, et al. Prognostic value of grip
strength: Findings from the prospective Urban Rural epidemiology (PURE)
study. Lancet 386: 266-273, 2015.

368. Li WC, Chen YC, Yang RS, Tsauo JY. Effects of exercise programmes
on quality of life in osteoporotic and osteopenic postmenopausal women: A
systematic review and meta-analysis. Clin Rehabil 23: 888-896, 2009.

369. Liao CD, Tsauo JY, Lin LF, et al. Effects of elastic resistance exercise on
body composition and physical capacity in older women with sarcopenic
obesity: A CONSORT-compliant prospective randomized controlled trial.
Medicine (Baltimore) 96: 7115, 2017.

370. Lim PS, Cheng YM, Wei YH. Large-scale mitochondrial DNA deletions
in skeletal muscle of patients with end-stage renal disease. Free Radic Biol
Med 29: 454-463, 2000.

371. Lim S, Kim JH, Yoon JW, et al. Sarcopenic obesity: Prevalence and
association with metabolic syndrome in the Korean longitudinal study on
health and aging (KLoSHA). Diabetes Care 33: 1652-1654, 2010.

372. Lind AR, McNicol GW. Circulatory responses to sustained hand-grip
contractions performed during other exercise, both rhythmic and static. /
Physiol 192: 595-607, 1967.

373. Lindle RS, Metter EJ, Lynch NA, et al. Age and gender comparisons
of muscle strength in 654 women and men aged 20-93 yr. / Appl Physiol
(1985) 83: 1581-1587, 1997.

374. Littbrand H, Lundin-Olsson L, Gustafson Y, Rosendahl E. The effect of a
high-intensity functional exercise program on activities of daily living: A
randomized controlled trial in residential care facilities. / Am Geriatr Soc
57: 1741-1749, 2009.

375. Liu-Ambrose T, Donaldson MG. Exercise and cognition in older adults:
Is there a role for resistance training programmes? Br J Sports Med 43:
25-27, 2009.

376. Liu-Ambrose T, Donaldson MG, Ahamed Y, et al. Otago home-based
strength and balance retraining improves executive functioning in older
fallers: A randomized controlled trial. / Am Geriatr Soc 56: 1821-1830,
2008.

377. Liu-Ambrose TY, Khan KM, Eng JJ, et al. Both resistance and agility
training reduce back pain and improve health-related quality of life in
older womenwith low bonemass. Osteoporos Int 16: 1321-1329, 2005.

378. Liu C, Shiroy DM, Jones LY, Clark DO. Systematic review of functional
training on muscle strength, physical functioning, and activities of daily
living in older adults. Zur Rev Aging Phys Activity 11: 95-106, 2014.

379. Liu CJ, Chang WP, Araujo de Carvalho I, et al. Effects of physical
exercise in older adults with reduced physical capacity: meta-analysis of
resistance exercise and multimodal exercise. /nt J Rehabil Res 40. 303-314,
2017.

380. Liu CJ, Latham N. Can progressive resistance strength training reduce
physical disability in older adults? A meta-analysis study. Disabil Rehabil
33: 87-97, 2011.

381. Liu CK, Fielding RA. Exercise as an intervention for frailty. Clin Geriatr
Med 27: 101-110, 2011.

382. Liu F, Chang HC. Physiological links of circadian clock and biological
clock of aging. Protein Cell 8: 477-488, 2017.

383. Lohne-Seiler H, Torstveit MK, Anderssen SA. Traditional versus
functional strength training: Effects on muscle strength and power in the
elderly. / Aging Phys Act 21: 51-70, 2013.

384. Lopez P, Pinto RS, Radaelli R, et al. Benefits of resistance training in
physically frail elderly: A systematic review. Aging Clin Exp Res 30: 839-

m NSCA Positon Statement

899, 2018.

385. Lord SR, Castell S, Corcoran J, et al. The effect of group exercise on
physical functioning and falls in frail older people living in retirement
villages: A randomized, controlled trial. / Am Geriatr Soc 51: 1685-1692,
2003.

386. Lourenzi FM, Jones A, Pereira DF, et al. Effectiveness of an overall
progressive resistance strength program for improving the functional
capacity of patients with rheumatoid arthritis: A randomized controlled
trial. Clin Rehabil 31: 1482-1491, 2017.

387. Lovell DI, Cuneo R, Gass GC. The effect of strength training and
shortterm detraining on maximum force and the rate of force development
of older men. Eur J Appl Physiol 109: 429-435, 2010.

388. Macaluso A, De Vito G. Muscle strength, power and adaptations to
resistance training in older people. Zur J Appl Physiol 91: 450-472, 2004.
389. Macaluso A, De Vito G, Felici F, Nimmo MA. Electromyogram changes
during sustained contraction after resistance training in women in their

3rd and 8th decades. Eur J App! Physiol 82: 418-424, 2000.

390. Macaluso A, Nimmo MA, Foster JE, Cockburn M, McMillan NC, De Vito
G. Contractile muscle volume and agonist-antagonist coactivation account
for differences in torque between young and older women. Muscle Nerve
25: 858-863, 2002.

391. Maganaris CN, Narici MV, Reeves ND. In vivo human tendon mechanical
properties: Effect of resistance training in old age. / Musculoskelet
Neuronal Interact 4. 204-208, 2004.

392. Magni NE, McNair PJ, Rice DA. The effects of resistance training on
muscle strength, joint pain, and hand function in individuals with hand
osteoarthritis: A systematic review and meta-analysis. Arthritis Res Ther
19: 131, 2017.

393. Makizako H, Doi T, Shimada H, et al. Does a multicomponent exercise
program improve dual-task performance in amnestic mild cognitive
impairment? A randomized controlled trial. Aging Clin Exp Res 24: 640-
646, 2012.

394. Manini T,MarkoM, VanArnam T, et al. Efficacy of resistance and
taskspecific exercise in older adults who modify tasks of everyday life. /
Gerontol A Biol Sci Med Sci 62: 616-623, 2007.

395. Manini TM, Clark BC. Dynapenia and aging: An update. / Gerontol A
Biol Sci Med Sci 67: 28-40, 2012.

396. Manini TM, Clark BC, Nalls MA, Goodpaster BH, Ploutz-Snyder LL,
Harris TB. Reduced physical activity increases intermuscular adipose
tissue in healthy young adults. Am J Clin Nutr 85: 377-384, 2007.

397. Marques EA, Mota J, Carvalho J. Exercise effects on bone mineral
density in older adults: A meta-analysis of randomized controlled trials.
Age (Dordr) 34: 1493-1515, 2012.

398. Marsh AP, Miller ME, Rejeski W], Hutton SL, Kritchevsky SB. Lower
extremity muscle function after strength or power training in older adults.
J Aging Phys Act 17: 416-443, 2009.

399. Martel GF, Roth SM, Ivey FM, et al. Age and sex affect human muscle
fibre adaptations to heavy-resistance strength training. Zxp Physiol 91:
457-464, 2006.

400. Martinez-Velilla N, Casas-Herrero A, Zambom-Ferraresi F, et al. Effect
of exercise intervention on functional decline in very elderly patients
during acute hospitalization: A randomized clinical trial. JAMA Intern
Med 2018. Epub ahead of print.

401. Matheny RW Jr, Nindl BC, Adamo ML.Minireview:Mechano-growth
factor: A putative product of IGF-I gene expression involved in tissue
repair and regeneration. Zndocrinology 151: 865-875, 2010.

402. Matthews CE, Chen KY, Freedson PS, et al. Amount of time spent in
sedentary behaviors in the United States, 2003-2004. Am J Epidemiol 167:
875-881, 2008.

403. Mavros Y, Gates N, Wilson GC, et al. Mediation of cognitive function
improvements by strength gains after resistance training in older adults
with mild cognitive impairment: Outcomes of the study of mental and
resistance training. / Am Geriatr Soc 65: 550-559, 2017.

404. McCartney N. Acute responses to resistance training and safety. Med
Sci Sports Exerc 31: 31-37, 1999.

405. McCartney N, McKelvie RS, Martin J, Sale DG, MacDougall JD. Weight-
training-induced attenuation of the circulatory response of older males to



weight lifting. / App/ Physiol (1985) 74: 1056-1060, 1993.

406. McGrath RP, Kraemer W], Vincent BM, Hall OT, Peterson MD. Muscle
strength is protective against osteoporosis in an ethnically diverse sample
of adults. / Strength Cond Res 31: 2586-2589, 2017.

407. McGrath RP, Ottenbacher KJ, Vincent BM, Kraemer W], Peterson MD.
Muscle weakness and functional limitations in an ethnically diverse sample
of older adults. £thn Health 26: 1-12, 2017.

408. McLafferty CL Jr, Wetzstein CJ, Hunter GR. Resistance training is
associated with improved mood in healthy older adults. Percept Mot Skills
98: 947-957, 2004.

409. McLean RR, Shardell MD, Alley DE, et al. Criteria for clinically
relevant weakness and low lean mass and their longitudinal association
with incident mobility impairment and mortality: The foundation for the
National Institutes of Health (FNIH) sarcopenia project. / Gerontol A Biol
Sci Med Sci 69: 576-583, 2014.

410. McMurdo ME, Johnstone R. A randomized controlled trial of a home
exercise programme for elderly people with poor mobility. Age Ageing 24:
425-428, 1995.

411. McMurdo ME, Rennie LM. Improvements in quadriceps strength with
regular seated exercise in the institutionalized elderly. Arch Phys Med
Rehabil 75: 600-603, 1994.

412. McNeil CJ, Vandervoort AA, Rice CL. Peripheral impairments cause a
progressive age-related loss of strength and velocity-dependent power in
the dorsiflexors. / Appl Physiol (1985) 102: 1962-1968, 2007.

413. Melton L] III, Khosla S, Crowson CS, O' Connor MK, O Fallon WM,
Riggs BL. Epidemiology of sarcopenia. / Am Geriatr Soc 48: 625-630, 2000.

414. Metter EJ, Conwit R, Tobin J, Fozard JL. Age-associated loss of power
and strength in the upper extremities in women and men. / Gerontol A
Biol Sci Med Sei 52: B267-B276, 1997.

415. Meuleman JR, Brechue WF, Kubilis PS, Lowenthal DT. Exercise training
in the debilitated aged: Strength and functional outcomes. Arch Phys Med
Rehabil 81: 312-318, 2000.

416. Miszko TA, Cress ME, Slade JM, et al. Effect of strength and power
training on physical function in community-dwelling older adults. /
Gerontol A Biol Sci Med Ser 58: 171-175, 2003.

417. Mitch WE. Malnutrition is an unusual cause of decreased muscle mass
in chronic kidney disease. / Ren Nutr 17: 66-69, 2007.

418. Mitchell JH, Payne FC, Saltin B, Schibye B. The role of muscle mass in
the cardiovascular response to static contractions. / Physiol 309: 45-54,
1980.

419. Moinuddin I, Leehey DJ]. A comparison of aerobic exercise and
resistance training in patients with and without chronic kidney disease.
Adv Chronic Kidney Dis 15: 83-96, 2008.

420. Montero-Odasso M, Muir SW, Speechley M. Dual-task complexity affects
gait in people with mild cognitive impairment: The interplay between
gait variability, dual tasking, and risk of falls. Arch Phys Med Rehabil 93:
293-299, 2012.

421. Moore AZ, Caturegli G, Metter EJ, et al. Difference in muscle quality
over the adult life span and biological correlates in the Baltimore
Longitudinal Study of Aging: ] Am Geriatr Soc 62: 230-236, 2014.

422. Moraes-Silva IC, Mostarda CT, Silva-Filho AC, Irigoyen MC.
Hypertension and exercise training: Evidence from clinical studies. Adv
Exp Med Biol 1000: 65-84, 2017.

423. Moreau NG, Li L, Geaghan JP, Damiano DL. Fatigue resistance during a
voluntary performance task is associated with lower levels of mobility in
cerebral palsy. Arch Phys Med Rehabil 89: 2011-2016, 2008.

424. Morie M, Reid KF, Miciek R, et al. Habitual physical activity levels are
associated with performance in measures of physical function and mobility
in older men. / Am Geriatr Soc 58: 1727-1733, 2010.

425. Moritani T, deVries HA. Potential for gross muscle hypertrophy in older
men. / Gerontol 35: 672-682, 1980.

426. Morse CI, Thom JM, Davis MG, et al. Reduced plantarflexor specific
torque in the elderly is associated with a lower activation capacity. Zur J
Appl Physiol 92: 219-226, 2004.

427. Morse CI, Thom JM, Mian OS, Birch KM, Narici MV. Gastrocnemius
specific force is increased in elderly males following a 12-month physical
training programme. Eur J Appl Physiol 100: 563-570, 2007.

(© National Strength and Conditioning Association Japan 2020

428. Morse CI, Thom JM, Mian OS, et al. Muscle strength, volume and
activation following 12-month resistance training in 70-year-old males. Eur
J Appl Physiol 95: 197-204, 2005.

429. Morse CI, Thom JM, Reeves ND, Birch KM, Narici MV. In vivo
physiological cross-sectional area and specific force are reduced in the
gastrocnemius of elderly men. / App/ Physiol (1955) 99: 1050-1055, 2005.

430. Morton RW, Sato K, Gallaugher MPB, et al. Muscle androgen receptor
content but not systemic hormones is associated with resistance
traininginduced skeletal muscle hypertrophy in healthy, young men. Front
Physiol 9: 1373, 2018.

431. Motl RW, McAuley E. Physical activity, disability, and quality of life in
older adults. Phys Med Rehabil Clin N Am 21: 299-308, 2010.

432. Mozaffarian D, Benjamin EJ, Go AS, et al. Heart disease and stroke
statistics-2015 update a report from the American heart association.
Circulation 131: E29-E322, 2015.

433. Muhlberg W, Sieber C. Sarcopenia and frailty in geriatric patients:
Implications for training and prevention. 2 Gerontol Geriatr 37: 2-8, 2004.
434. Nader GA. Concurrent strength and endurance training: From molecules

to man. Med Sci Sports Exerc 38: 1965-1970, 2006.

435. Nakamura Y, Tanaka K, Yabushita N, Sakai T, Shigematsu R. Effects
of exercise frequency on functional fitness in older adult women. Arch
Gerontol Geriatr 44: 163-173, 2007.

436. Narici MV, Maganaris CN, Reeves ND, Capodaglio P. Effect of aging on
human muscle architecture. / App/ Physiol (1985) 95: 2229-2234, 2003.

437. Narici MV, Reeves ND, Morse CI, Maganaris CN. Muscular adaptations
to resistance exercise in the elderly. / Musculoskelet Neuronal Interact 4:
161-164, 2004.

438. Nelson ME, Fiatarone MA, Morganti CM, et al. Effects of high-intensity
strength training on multiple risk factors for osteoporotic fractures. A
randomized controlled trial. JAMA 272: 1909-1914, 1994.

439. Nelson RM, Soderberg GL, Urbscheit NL. Alteration of motor-unit
discharge characteristics in aged humans. Pays Ther 64: 29-34, 1984.

440. Neves SdaC Jr, Lima RM, Simoes HG, et al. Resistance exercise sessions
do not provoke acute immunosuppression in older women. J Strength
Cond Res 23: 259-265, 2009.

441. Newton RU, Hakkinen K, Hakkinen A, McCormick M, Volek J, Kraemer
W]J. Mixed-methods resistance training increases power and strength of
young and older men. Med Sci Sports Exerc 34: 1367-1375, 2002.

442. Nguyen C, Lefevre-Colau MM, Poiraudeau S, Rannou F. Rehabilitation
(exercise and strength training) and osteoarthritis: A critical narrative
review. Ann Phys Rehabil Med 59: 190-195, 2016.

443. Nicklas B]J, Brinkley TE. Exercise training as a treatment for chronic
inflammation in the elderly. Zxerc Sport Sci Rev 37: 165-170, 2009.

444. National Institute of Diabetes and Digestive and Kidney Diseases.
Kidney Disease Statistics for the United States. Atlanta, GA: Centers for
Disease Control and Prevention, 2016.

445. Nielson CM, Srikanth P, Orwoll ES. Obesity and fracture in men and
women: An epidemiologic perspective. / BoneMiner Res 27: 1-10, 2012.

446. Nindl BC. Insulin-like growth factor-I, physical activity, and control of
cellular anabolism. AMed Sci Sports Exerc 42: 35-38, 2010.

447. Nindl BC, Kraemer W], Marx JO, Tuckow AP, Hymer WC. Growth
hormone molecular heterogeneity and exercise. Exerc Sport Sci Rev 31:
161-166, 2003.

448. Nindl BC, Pierce JR. Insulin-like growth factor I as a biomarker of
health, fitness, and training status. Med Sci Sports Exerc 42: 39-49, 2010.
449. NSCA. Essentials of Strength Training and Conditioning. Hum Kinetics,

2016. pp. 462.

450. O" Connor KG, Tobin JD, Harman SM, et al. Serum levels of insulinlike
growth factor-I are related to age and not to body composition in healthy
women and men. / Gerontol A Biol Sci Med Sci 53: M176-M182, 1998.

451. Palmer TB, Thiele RM, Conchola EC, Smith DB, Thompson BJ. A
preliminary study of the utilization of maximal and rapid strength
characteristics to identify chair-rise performance abilities in very old
adults. J Geriatr Phys Ther 39: 102-109, 2016.

452. Palmer TB, Thiele RM, Thompson BJ. Age-related differences in
maximal and rapid torque characteristics of the hip extensors and
dynamic postural balance in healthy, young and old females. / Strength



Cond Res 31: 480-488, 2017.

453. Palmer TB, Thiele RM, Williams KB, et al. The identification of fall
history using maximal and rapid isometric torque characteristics of the hip
extensors in healthy, recreationally active elderly females: A preliminary
investigation. Aging Clin Exp Res 27: 431-438, 2015.

454. Panton LB, Franke WD, Bleil DA, Baier SM, King DS. Effects of
resistance training on cardiovascular responses to lower body negative
pressure in the elderly. Clin Physiol 21: 605-611, 2001.

455. Papa EV, Dong X, Hassan M. Resistance training for activity limitations
in older adults with skeletal muscle function deficits:Asystematic review.
Clin Interv Aging 12: 955-961, 2017.

456. Papa EV, Dong X, Hassan M. Skeletal muscle function deficits in the
elderly: Current perspectives on resistance training. / Nat Sci 3: pii: €272,
2017.

457. Park J, Mendy A, Vieira ER. Various types of arthritis in the United
States: Prevalence and age-related trends from 1999 to 2014.Am/ Public
Health 108: 256-258, 2018.

458. Pasco JA, Gould H, Brennan SL, Nicholson GC, Kotowicz MA.
Musculoskeletal deterioration in men accompanies increases in body fat.
Obesity (Silver Spring) 22: 863-867, 2014.

459. Pearson SJ, Young A Macaluso A, et al. Muscle function in elite master
weightlifters. Med Sci Sports Exerc 34: 1199-1206, 2002.

460. Penninx BW, Kritchevsky SB, Newman AB, et al. Inflammatory markers
and incident mobility limitation in the elderly. / Am Geriatr Soc 52: 1105-
1113, 2004.

461. Penninx BW, Messier SP, Rejeski W], et al. Physical exercise and the
prevention of disability in activities of daily living in older persons with
osteoarthritis. Arch Intern Med 161: 2309-2316, 2001.

462. PetersonM, Duchowny K, Meng Q, et al. Low normalized grip strength
is a biomarker for cardiometabolic disease and physical disabilities among
U.S. and Chinese adults. / Gerontol A Biol Sci Med Scr 72: 1525-1531, 2017.

463. Peterson MD, Belakovskiy A, McGrath R, Yarrow JF. Testosterone
deficiency, weakness, and multimorbidity in men. Sc/ Rep 8: 5897, 2018.

464. Peterson MD, Mahmoudi E. Healthcare utilization associated with
obesity and physical disabilities. Am J Prev Med 48: 426-435, 2015.

465. Peterson MD, Rhea MR, Sen A, Gordon PM. Resistance exercise for
muscular strength in older adults: A meta-analysis. Ageing Res Rev 9:
226-237, 2010.

466. Peterson MD, Ryan JM, Hurvitz EA, Mahmoudi E. Chronic conditions in
adults with cerebral palsy. JAMA 314: 2303-2305, 2015.

467. Peterson MD, Saltarelli WA, Visich PS, Gordon PM. Strength capacity
and cardiometabolic risk clustering in adolescents. Pediatrics 133: e896-
903, 2014.

468. Peterson MD, Sen A, Gordon PM. Influence of resistance exercise on
lean body mass in aging adults: A meta-analysis. Med Sci Sports Exerc 43:
249-258, 2011.

469. Peterson MD, Zhang P, Choksi P, Markides KS, Al Snih S. Muscle
weakness thresholds for prediction of diabetes in adults. Sports Med 46:
619-628, 2016.

470. Peterson MD, Zhang P, Duchowny KA, et al. Declines in strength and
mortality risk among older Mexican Americans: Joint modeling of survival
and longitudinal data. / Gerontol A Biol Sci Med Sci 71: 1646-1652, 2016.

471. Peterson MD, Zhang P, Haapala HJ, Wang SC, Hurvitz EA. Greater
adipose tissue distribution and diminished spinal musculoskeletal density
in adults with cerebral palsy. Arch Phys Med Rehab 96: 1828-1833, 2015.

472. Petrella JK, Kim JS, Cross JM, Kosek DJ, Bamman MM. Efficacy of
myonuclear addition may explain differential myofiber growth among
resistance-trained young and older men and women. Am J Physiol
Endocrinol Metab 291: E937-E946, 2006.

473. Phillips SK, Bruce SA, Newton D, Woledge RC. The weakness of old age
is not due to failure of muscle activation. / Gerontol 47: M45-M49, 1992.
474. Phillips SM. Resistance exercise: Good for more than just grandma and

grandpa’ s muscles. App/ Physiol Nutr Metab 32: 1198-1205, 2007.

475. Piepoli MF, Conraads V, Corra U, et al. Exercise training in heart failure:
From theory to practice. A consensus document of the heart failure
association and the European association for cardiovascular prevention
and rehabilitation. Zur J Heart Fail 13: 347-357, 2011.

m NSCA Positon Statement

476. Pina IL, Apstein CS, Balady GJ, et al. Exercise and heart failure: A
statement from the American heart association Committee on exercise,
rehabilitation, and prevention. Circulation 107: 1210-1225, 2003.

477. Pinto RS, Correa CS, Radaelli R, et al. Short-term strength training
improves muscle quality and functional capacity of elderly women. Age
(Dordr) 36: 365-372, 2014.

478. Pitkala K, Savikko N, Poysti M, Strandberg T, Laakkonen ML. Efficacy
of physical exercise intervention on mobility and physical functioning in
older people with dementia: A systematic review. Zxp Gerontol 48: 85-93,
2013.

479. Plassman BL, Langa KM, Fisher GG, et al. Prevalence of dementia
in the United States: The aging, demographics, and memory study.
Neuroepidemiology 29: 125-132, 2007.

480. Pollock ML, Franklin BA, Balady GJ, 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, Rehabilitation, and Prevention, Council on Clinical
Cardiology, American Heart Association; Position paper endorsed by the
American College of Sports Medicine. Circulation 101: 828-833, 2000.

481. Price SR, Gooch JL, Donaldson SK, Roberts-Wilson TK. Muscle atrophy
in chronic kidney disease results from abnormalities in insulin signaling. /
Ren Nutr 20(5 Suppl): S24-S28, 2010.

482. Pu CT, Johnson MT, Forman DE, et al. Randomized trial of progressive
resistance training to counteract the myopathy of chronic heart failure. /
Appl Physiol (1985) 90: 2341-2350, 2001.

483. Pyka G, Lindenberger E, Charette S, Marcus R. Muscle strength and
fiber adaptations to a year-long resistance training program in elderly men
and women. / Gerontol 49: M22-M27, 1994.

484. Pyka G, Taaffe DR, Marcus R. Effect of a sustained program of
resistance training on the acute growth hormone response to resistance
exercise in older adults. Horm Metab Res 26: 330-333, 1994.

485. Qureshi AR, Alvestrand A, Danielsson A, et al. Factors predicting
malnutrition in hemodialysis patients: A cross-sectional study. AZdney Int
53: 773-782, 1998.

486. Radaelli R, Botton CE, Wilhelm EN, et al. Time course of low- and
highvolume strength training on neuromuscular adaptations and muscle
quality in older women. Age (Dordr) 36: 881-892, 2014.

487. Radaelli R, Brusco CM, Lopez P, et al. Higher muscle power training
volume is not determinant for the magnitude of neuromuscular
improvements in elderly women. £xp Gerontol 110: 15-22, 2018.

488. Ramirez-Campillo R, Castillo A, de la Fuente CI, et al. High-speed
resistance training is more effective than low-speed resistance training to
increase functional capacity and muscle performance in older women. Zxp
Gerontol 58: 51-57, 2014.

489. Ramsbottom R, Ambler A, Potter J, Jordan B, Nevill A, Williams C. The
effect of 6 months training on leg power, balance, and functional mobility
of independently living adults over 70 years old. / Aging Phys Act 12:
497-510, 2004.

490. Rantanen T, Guralnik JM, Ferrucci L, Leveille S, Fried LP.
Coimpairments: Strength and balance as predictors of severe walking
disability. / Gerontol A Biol Sci Med Sci 54: M172-M176, 1999.

491. Raso V, Benard G, DA Silva Duarte AJ, Natale VM. Effect of resistance
training on immunological parameters of healthy elderly women. Med Sci
Sports Exerc 39: 2152-2159, 2007.

492. Raue U, Slivka DMinchev K, Trappe S. Improvements in whole muscle
and myocellular function are limited with high-intensity resistance training
in octogenarian women. J Appl/ Physiol (1985) 106: 1611-1617, 2009.

493. Raymond M]J, Bramley-Tzerefos RE, Jeffs KJ, Winter A, Holland AE.
Systematic review of high-intensity progressive resistance strength
training of the lower limb compared with other intensities of strength
training in older adults. Arch Phys Med Rehabil 94: 1458-1472, 2013.

494. Reed RL, Pearlmutter L, Yochum K Meredith KE, Mooradian AD. The
relationship between muscle mass and muscle strength in the elderly. /
Am Geriatr Soc 39: 555-561, 1991.

495. Reed T, Fabsitz RR, Selby JV, Carmelli D. Genetic influences and grip
strength norms in the NHLBI twin study males aged 59-69. Ann Hum
Biol 18: 425-432, 1991.



496. Reeves ND, Narici MV, Maganaris CN. Effect of resistance training on
skeletal muscle-specific force in elderly humans. / App/ Physiol (1985) 96:
885-892, 2004.

497. Reeves ND, Narici MV, Maganaris CN. In vivo human muscle structure
and function: Adaptations to resistance training in old age. £xp Physiol 89:
675-689, 2004.

498. Reeves ND, Narici MV, Maganaris CN. Musculoskeletal adaptations to
resistance training in old age. Man Ther 11: 192-196, 2006.

499. Reid KF, Callahan DM, Carabello R], et al. Lower extremity power
training in elderly subjects with mobility limitations: A randomized
controlled trial. Aging Clin Exp Res 20: 337-343, 2008.

500. Reid KF, Fielding RA. Skeletal muscle power: A critical determinant of
physical functioning in older adults. Exerc Sport Sci' Rev 40: 4-12, 2012.

501. Reid KF Martin KI, Doros G, et al. Comparative effects of light or heavy
resistance power training for improving lower extremity power and
physical performance in mobility-limited older adults. / Gerontol A Biol Sci
Med Sci 70: 374-380, 2015.

502. Reynolds TH IV, Supiano MA, Dengel DR. Regional differences in
glucose clearance: Effects of insulin and resistance training on arm and leg
glucose clearance in older hypertensive individuals. / App/ Physiol (1985)
102: 985-991, 2007.

503. Rhodes EC, Martin AD, Taunton JE, et al. Effects of one year of
resistance training on the relation between muscular strength and bone
density in elderly women. Br J Sports Med 34: 18-22, 2000.

504. Ribeiro AS, Schoenfeld BJ, Fleck SJ, et al. Effects of traditional and
pyramidal resistance training systems on muscular strength, muscle mass,
and hormonal responses in older women: A randomized crossover trial. /
Strength Cond Res 31: 1888-1896, 2017.

505. Ribeiro F, Costa R, Mesquita-Bastos J. Exercise training in the
management of patients with resistant hypertension. World ] Cardiol 7.
47-51, 2015.

506. Riebe D, Franklin BA, Thompson PD, et al. Updating ACSM' s
recommendations for exercise preparticipation health screening. Med Sci
Sports Exerc 47: 2473-2479, 2015.

507. Robergs RA, Ghiasvand F, Parker D. Biochemistry of exercise-induced
metabolic acidosis. Am J Physiol Regul Integr Comp Physiol 287: R502-
R516, 2004.

508. Rockwood K, Mitnitski A. Frailty in relation to the accumulation of
deficits. / Gerontol A Biol Sci Med Sci 62: 722-727, 2007.

509. Rodriguez-Manas L, Fried LP. Frailty in the clinical scenario. Lancet 385:
e7-e9, 2015.

510. Roman W], Fleckenstein J, Stray-Gundersen J, et al. Adaptations in
the elbow flexors of elderly males after heavy-resistance training. / App/
Physiol (1985) T4: 750-754, 1993.

511. Rooyackers OE, Adey DB, Ades PA, Nair KS. Effect of age on in vivo
rates of mitochondrial protein synthesis in human skeletal muscle. Proc
Natl Acad Sci U S A 93: 15364-15369, 1996.

512. Rose J, McGill KC. Neuromuscular activation and motor-unit firing
characteristics in cerebral palsy. Dev Med Child Neurol 47: 329-336, 2005.

513. Rose SJ, Rothstein JM. Muscle mutability. Part 1. General concepts and
adaptations to altered patterns of use. Phys Ther 62: 1773-1787, 1982.

514. Rosendahl E, Lindelof N, Littbrand H, et al. High-intensity functional
exercise program and protein-enriched energy supplement for older
persons dependent in activities of daily living: A randomised controlled
trial. Aust J Physiother 52: 105-113, 2006.

515. Rossi A, Zoico E, Goodpaster BH, et al. Quantification of intermuscular
adipose tissue in the Erector spinae muscle by MRI: Agreement with
histological evaluation. Obesity (Silver Spring) 18: 2379-2384, 2010.

516. Roth SM, Ivey FM, Martel GF, et al. Muscle size responses to strength
training in young and older men and women. / Am Geriatr Soc 49: 1428-
1433, 2001.

517. Rothstein JM, Rose S]. Muscle mutability. Part 2. Adaptation to drugs,
metabolic factors, and aging. Phys Ther 62: 1788-1798, 1982.

518. Roubenoff R. Sarcopenia: A major modifiable cause of frailty in the
elderly. / Nutr Health Aging 4: 140-142, 2000.

519. Roubenoff R, Hughes VA. Sarcopenia: Current concepts. / Gerontol A
Biol Sci Med Sci 55 M716-M724, 2000.

(© National Strength and Conditioning Association Japan 2020 _

520. Rubin MR, Kraemer W], Kraemer RR, et al. Responses of growth
hormone aggregates to different intermittent exercise intensities. Zur J
Appl Physiol 89: 166-170, 2003.

521. Ruiz J, Sui X, Lobelo F, et al. Association between muscular strength
and mortality in men: Prospective cohort study. BM/ 337: a439, 2008.

522. Ryu M, Jo J, Lee Y, Chung YS, Kim KM, Baek WC. Association
of physical activity with sarcopenia and sarcopenic obesity in
communitydwelling older adults: The fourth korea National health and
nutrition examination survey. Age and Ageing 42: 734-740, 2013.

523. Sambrook P, Cooper C. Osteoporos. Lancet 367: 2010-2018, 2006. 524.
Sanchez-Medina L, Gonzalez-Badillo JJ. Velocity loss as an indicator of
neuromuscular fatigue during resistance training. Med Sci Sports Exerc
43: 1725-1734, 2011.

525. Sardeli AV, Tomeleri CM, Cyrino ES, et al. Effect of resistance training
on inflammatory markers of older adults: Ameta-analysis. Zxp Gerontol
111: 188-196, 2018.

526. Sayer AA, Kirkwood TB. Grip strength and mortality: A biomarker of
ageing? Lancet 386: 226-227, 2015.

527. Sayers SP. High velocity power training in older adults. Curr Aging Sci 1:
62-67, 2008.

528. Sayers SP, Gibson K. A comparison of high-speed power training and
traditional slow-speed resistance training in older men and women. /
Strength Cond Res 24: 3369-3380, 2010.

529. Scaglioni G, Ferri A, Minetti AE, et al. Plantar flexor activation capacity
and H reflex in older adults: Adaptations to strength training. / App/
Physiol (1985) 92: 2292-2302, 2002.

530. Scher LM, Ferriolli E, Moriguti JC, Scher R, Lima NK. The effect of
different volumes of acute resistance exercise on elderly individuals with
treated hypertension. / Strength Cond Res 25: 1016-1023, 2011.

531. Schoenfeld BJ. Postexercise hypertrophic adaptations: A reexamination
of the hormone hypothesis and its applicability to resistance training
program design. / Strength Cond Res 27: 1720-1730, 2013.

532. Schrager MA, Metter EJ, Simonsick E, et al. Sarcopenic obesity and
inflammation in the InNCHIANTI study. / App/ Physiol (1985) 102: 919-925,
2007.

533. Seguin R, Nelson ME. The benefits of strength training for older adults.
Am ] Prev Med 25(3 Suppl 2): 141-149, 2003.

534. Seidler RD, Bernard JA, Burutolu TB, et al. Motor control and aging:
Links to age-related brain structural, functional, and biochemical effects.
Neurosci Biobehav Rev 34: 721-733, 2010.

535. Senechal M, McGavock JM, Church TS, et al. Cut points of muscle
strength associated with metabolic syndrome in men. Med Sci Sports
Exerc 46: 1475-1481, 2014.

536. Serra-Rexach JA, Bustamante-Ara N, Hierro Villaran M, et al. Shortterm,
light- to moderate-intensity exercise training improves leg muscle strength
in the oldest old: A randomized controlled trial. / Am Geriatr Soc 59:
594-602, 2011.

537. Seynnes O, Fiatarone Singh MA, Hue O, et al. Physiological and
functional responses to low-moderate versus high-intensity progressive
resistance training in frail elders. / Gerontol A Biol Sci Med Sci 59: 503-
509, 2004.

538. Shafiee G, Keshtkar A, Soltani A, et al. Prevalence of sarcopenia in the
world: A systematic review and meta- analysis of general population
studies. / Diabetes Metab Disord 16: 21, 2017.

539. Shah K, Armamento-Villareal R, Parimi N, et al. Exercise training in
obese older adults prevents increase in bone turnover and attenuates
decrease in hip bone mineral density induced by weight loss despite
decline in bone-active hormones. / Bone Miner Res 26: 2851-2859, 2011.

540. Sharman M]J, Newton RU, Triplett-McBride T, et al. Changes in myosin
heavy chain composition with heavy resistance training in 60- to 75-year-
old men and women. Eur J Appl Physiol 84: 127-132, 2001.

541. Shaw BS, Shaw 1. Effect of resistance training on cardiorespiratory
endurance and coronary artery disease risk. Cardiovasc J S Afr 16: 256—
259, 2005.

542. Shaw BS, Shaw I, Brown GA. Resistance exercise is medicine: Strength
training in health promotion and rehabilitation. /nt J Ther Rehabil 22:
385-389, 2015.



543. Shaw CS, Clark J, Wagenmakers AJ. The effect of exercise and nutrition
on intramuscular fat metabolism and insulin sensitivity. Annu Rev Nutr
30: 13-34, 2010.

544, Sheridan K]J. Osteoporosis in adults with cerebral palsy. Dev Med Child
Neurol 51 (Suppl 4): 38-51, 2009.

545. Sherrington C,Michaleff ZA, Fairhall N, et al. Exercise to prevent falls in
older adults: An updated systematic review and meta-analysis. Br J Sports
Med 51: 17501758, 2017.

546. Sherrington C, Whitney JC, Lord SR, et al. Effective exercise for the
prevention of falls: A systematic review and meta-analysis. / Am Geriatr
Soc 56: 2234-2243, 2008.

547. Shinohara M. Adaptations in motor unit behavior in elderly adults. Curr
Aging Sci 4: 200-208, 2011.

548. Shiroma E]J, Cook NR, Manson JE, et al. Strength training and the risk
of type 2 diabetes and cardiovascular disease. Med Sci Sports Exerc 49:
40-46, 2017.

549. Short KR, Nair KS. Mechanisms of sarcopenia of aging. / Endocrinol
Invest 22(5 Suppl): 95-105, 1999.

550. Shortland A.Muscle deficits in cerebral palsy and early loss of mobility:
Can we learn something from our elders? Dev Med Child Neurol 51 (Suppl
4): 59-63, 2009.

551. Sillanpaa E, Hakkinen A, Nyman K, et al. Body composition and fitness
during strength and/or endurance training in older men. Med Sci' Sports
Exerc 40: 950-958, 2008.

552. Silva NL, Oliveira RB, Fleck SJ, Leon AC, Farinatti P. Influence of
strength training variables on strength gains in adults over 55 years-old: A
meta-analysis of dose-response relationships. / Sci Med Sport 17: 337-344,
2014.

553. Silva RB, Eslick GD, Duque G. Exercise for falls and fracture prevention
in long term care facilities: A systematic review and meta-analysis. / Am
Med Dir Assoc 14: 685-689.e2, 2013.

554. Simao R, de Salles BF, Figueiredo T, Dias I, Willardson JM. Exercise
order in resistance training. Sports Med 42: 251-265, 2012.

555. Singh MA. Exercise comes of age: Rationale and recommendations for
a geriatric exercise prescription. J Gerontol A Biol Sci Med Sci 57: M262-
M282, 2002.

556. Singh NA, Stavrinos TM, Scarbek Y, et al. A randomized controlled trial
of high versus low intensity weight training versus general practitioner
care for clinical depression in older adults. / Gerontol A Biol Sci Med Sci
60: 768-776, 2005.

557. Sipe C, Ritchie D. The significant 7 principles of functional training for
mature adults. /DEA Fitness J 9. 42-49, 2012.

558. Skelton DA, Greig CA, Davies JM,Young A. Strength, power and related
functional ability of healthy people aged 65-89 years. Age Ageing 23: 371~
377, 1994.

559. Skelton DA, Young A, Greig CA, Malbut KE. Effects of resistance
training on strength, power, and selected functional abilities of women
aged 75 and older. / Am Geriatr Soc 43: 1081-1087, 1995.

560. Slemenda C, Brandt KD, Heilman DK, et al. Quadriceps weakness and
osteoarthritis of the knee. Ann Intern Med 127. 97-104, 1997.

561. Slivka D, Raue U, Hollon C, Minchev K, Trappe S. Single muscle fiber
adaptations to resistance training in old (.80 yr) men: Evidence for limited
skeletal muscle plasticity. Am J Physiol Regul Integr Comp Physiol 295:
R273-R280, 2008.

562. Sousa N, Mendes R, Abrantes C, Sampaio ], Oliveira J. Effectiveness of
combined exercise training to improve functional fitness in older adults: A
randomized controlled trial. Geriatr Gerontol Int 14: 892-898, 2014.

563. Sousa N, Mendes R, Monteiro G, Abrantes C. Progressive resistance
strength training and the related injuries in older adults: The susceptibility
of the shoulder. Aging Clin Exp Res 26: 235-240, 2014.

564. Sousa N, Mendes R, Silva A, Oliveira J. Combined exercise is more
effective than aerobic exercise in the improvement of fall risk factors: A
randomized controlled trial in community-dwelling older men. Clin Rehabil
31: 478-486, 2017.

565. Souza AH, Farias MI, Salvatori R, et al. Lifetime, untreated isolated GH
deficiency due to a GH-releasing hormone receptor mutation has beneficial
consequences on bone status in older individuals, and does not influence

m NSCA Positon Statement

their abdominal aorta calcification. Endocrine 47: 191-197, 2014.

566. Spiering BA, Kraemer W], Anderson JM, et al. Resistance exercise
biology: Manipulation of resistance exercise programme variables
determines the responses of cellular and molecular signalling pathways.
Sports Med 38: 527-540, 2008.

567. Spirduso WW, Cronin DL. Exercise dose-response effects on quality of
life and independent living in older adults. Med Sci Sports Exerc 33(6
Suppl): S598-S608, 2001; discussion S9-10.

568. Spruit MA, Sillen MJH, Groenen MTJ, Wouters EFM, Franssen FME.
New normative values for handgrip strength: Results from the UK
Biobank. / Am Med Dir Assoc 14: 775.e5-775.e11, 2013.

569. Stackhouse SK, Stapleton MR, Wagner DA, McClure PW. Voluntary
activation of the infraspinatusmuscle in nonfatigued and fatigued states. /
Shoulder Elbow Surg 19: 224-229, 2010.

570. National Center for Health Statistics. Survey Description, National
Health Interview Survey, 2015. Hyattsville, Maryland: National Center for
Health Statistics, 2016.

571. Steele ], Bruce-Low S, Smith D, Jessop D, Osborne N. A randomized
controlled trial of limited range of motion lumbar extension exercise in
chronic low back pain. Spine (Phila Pa 1976) 38: 1245-1252, 2013.

572. Steffens DC, Fisher GG, Langa KM, Potter GG, Plassman BL. Prevalence
of depression among older Americans: The aging, demographics and
memory study. /nt Psychogeriatr 21: 879-888, 2009.

573. Steib S, Schoene D, Pfeifer K. Dose-response relationship of resistance
training in older adults: A meta-analysis. Med Sci Sports Exerc 42: 902-
914, 2010.

574. Stenholm S,Harris TB, Rantanen T, et al. Sarcopenic obesity: Definition,
cause and consequences. Curr Opin Clin Nutr Metab Care 11: 693-700,
2008.

575. Stenroth L, Peltonen ], Cronin NJ, Sipila S, Finni T. Age-related
differences in Achilles tendon properties and triceps surae muscle
architecture in vivo. / Appl Physiol (1985) 113: 1537-1544, 2012.

576. Stensvold D, Tjonna AE, Skaug EA, et al. Strength training versus
aerobic interval training to modify risk factors of metabolic syndrome. /
Appl Physiol (1985) 108: 804-810, 2010.

577. Stevens LA, Viswanathan G, Weiner DE. Chronic kidney disease and
end-stage renal disease in the elderly population: Current prevalence,
future projections, and clinical significance. Adv Chronic Kidney Dis 17:
293-301, 2010.

578. Stevenson LW, Massie BM, Francis GS. Optimizing therapy for complex
or refractory heart failure: A management algorithm. Am Heart J 135(6
Pt 2 Su): $293-S309, 1998.

579. Stewart KJ, Bacher AC, Turner KL, et al. Effect of exercise on blood
pressure in older persons: A randomized controlled trial. Arch Intern Med
165: 756-762, 2005.

580. Straight CR, Lindheimer ]JB, Brady AO, Dishman RK, Evans EM. Effects
of resistance training on lower-extremity muscle power in middle-aged
and older adults: A systematic review and meta-analysis of randomized
controlled trials. Sports Med 46: 353-364, 2016.

581. Strasser B, Keinrad M, Haber P, Schobersberger W. Efficacy of
systematic endurance and resistance training onmuscle strength and
endurance performance in elderly adults—A randomized controlled trial.
Wien Klin Wochenschr 121: 757-764, 2009.

582. Strasser B, Schobersberger W. Evidence for resistance training as a
treatment therapy in obesity. / Obes 2011: pii: 482564, 2011.

583. Suetta C, Aagaard P, Rosted A, et al. Training-induced changes in
muscle CSA, muscle strength, EMG, and rate of force development in
elderly subjects after long-term unilateral disuse. / App/ Physiol (1985) 97:
1954-1961, 2004.

584. Suetta C, Andersen JL, Dalgas U, et al. Resistance training induces
qualitative changes in muscle morphology, muscle architecture, and
muscle function in elderly postoperative patients. / App/ Physiol (19585)
105: 180-186, 2008.

585. Suetta C, Hvid LG, Justesen L, et al. Effects of aging on human skeletal
muscle after immobilization and retraining. / App/ Physiol (19585) 107:
1172-1180, 2009.

586. Sullivan DH, Roberson PK, Smith ES, Price JA, Bopp MM. Effects of



muscle strength training and megestrol acetate on strength, muscle mass,
and function in frail older people. / Am Geriatr Soc 55: 20-28, 2007.

587. Sullivan DH, Wall PT, Bariola JR, Bopp MM, Frost YM. Progressive
resistance muscle strength training of hospitalized frail elderly. Am J Phys
Med Rehabil 80: 503-509, 2001.

588. Suzuki T, Shimada H, Makizako H, et al. Effects of multicomponent
exercise on cognitive function in older adults with amnestic mild cognitive
impairment: A randomized controlled trial. BMC Neurol 12: 128, 2012.

589. Taaffe DR, Duret C, Wheeler S, Marcus R. Once-weekly resistance
exercise improves muscle strength and neuromuscular performance in
older adults. / Am Geriatr Soc 47: 1208-1214, 1999.

590. Taekema DG, Gussekloo JMaier AB,Westendorp RGJ, de Craen AJM.
Handgrip strength as a predictor of functional, psychological and social
health. A prospective population-based study among the oldest old. Age
Ageing 39: 331-337, 2010.

591. TanasescuM, Leitzmann MF, Rimm EB, et al. Exercise type and
intensity in relation to coronary heart disease in men. JAMA 288: 1994-
2000, 2002.

592. Tapps T, Passmore T, Lindenmeier D, Bishop A. An investigation into
the effects of resistance based physical activity participation on depression
of older adults in a long-term care facility. Annu Ther Recreation 21:
63-72, 2013.

593. Tarazona-Santabalbina FJ, Gomez-Cabrera MC, Perez-Ros P, et al. A
multicomponent exercise intervention that reverses frailty and improves
cognition, emotion, and social networking in the community-dwelling frail
elderly: A randomized clinical trial. / Am Med Dir Assoc 17: 426-433, 2016.

594. Tarnopolsky M, Zimmer A, Paikin J, et al. Creatine monohydrate and
conjugated linoleic acid improve strength and body composition following
resistance exercise in older adults. PLoS One 2: €991, 2007.

595. Taylor D, Hale L, Schluter P, et al. Effectiveness of tai chi as a
community-based falls prevention intervention: A randomized controlled
trial. / Am Geriatr Soc 60: 841-848, 2012.

596. Tesch PA, Fernandez-Gonzalo R, Lundberg TR. Clinical applications of
iso-inertial, eccentric-overload (YoYo) resistance exercise. Zront Physiol 8:
241, 2017.

597. Tetsuka K, Hoshi T, Sumiya E, et al. The influence of aging on renal
blood flow in human beings. / Med Ultrason (2001) 30: 247-251, 2003.

598. Teumer A, Qi Q, Nethander M, et al. Genomewide meta-analysis
identifies loci associated with IGF-I and IGFBP-3 levels with impact on
agerelated traits. Aging Cell 15: 811-824, 2016.

599. Teychenne M, Ball K, Salmon J. Sedentary behavior and depression
among adults: A review. Int J Behav Med 17: 246-254, 2010.

600. Theou O, Jones GR, Vandervoort AA, Jakobi JM. Daily muscle activity
and quiescence in non-frail, pre-frail, and frail older women. Exp Gerontol
45: 909-917, 2010.

601. Thomis MA, Beunen GP, Maes HH, et al. Strength training: Importance
of genetic factors. Med Sci Sports Exerc 30: 724-731, 1998.

602. Thompson BJ, Ryan ED, Herda T]J, Costa PB, Herda AA, Cramer JT.
Age-related changes in the rate of muscle activation and rapid force
characteristics. Age (Dordr) 36: 839-849, 2014.

603. Thompson BJ, Ryan ED, Sobolewski EJ, Conchola EC, Cramer JT. Age
related differences in maximal and rapid torque characteristics of the leg
extensors and flexors in young, middle-aged and old men. £xp Gerontol 48:
277-282, 2013.

604. Tomlinson DJ, Erskine RM, Winwood K,Morse CI, Onambele GL. The
impact of obesity on skeletal muscle architecture in untrained young vs.
old women. J Anat 225: 675-684, 2014.

605. Topp R, Boardley D, Morgan AL, Fahlman M, McNevin N. Exercise and
functional tasks among adults who are functionally limited. West J Nurs
Res 27: 252-270, 2005.

606. Tracy BL, Byrnes WC, Enoka RM. Strength training reduces force
fluctuations during anisometric contractions of the quadriceps femoris
muscles in old adults. / App/ Physiol (1985) 96: 1530-1540, 2004.

607. Tracy BL, Ivey FM, Hurlbut D, et al. Muscle quality. II. Effects of
strength training in 65- to 75-yr-old men and women. / App/ Physiol (1955)
86: 195-201, 1999.

608. Trappe S, Godard M, Gallagher P, et al. Resistance training improves

(© National Strength and Conditioning Association Japan 2020 _

single muscle fiber contractile function in older women. Am J Physiol Cell
Physiol 281: C398-C406, 2001.

609. Trappe S, Williamson D, Godard M, Porter D, Rowden G, Costill D.
Effect of resistance training on single muscle fiber contractile function in
older men. / Appl Physiol (1985) 89: 143-152, 2000.

610. Treadwell JR, SinghS, Talati R,McPheetersML Reston JT. A Framework
for ‘Best Evidence” Approaches in Systematic Reviews. Rockville, MD:
Agency for Healthcare Research and Quality (US), 2011. Available at:
https://www.ncbinlm.nih.gov/books/NBK56653/.Accessed June 11, 2018.

611. Treuth MS, Ryan AS, Pratley RE, et al. Effects of strength training on
total and regional body composition in older men. / App/ Physiol (19585)
77: 614-620, 1994.

612. Trinh A, Wong P, Fahey MC, et al. Musculoskeletal and endocrine
health in adults with cerebral palsy: New opportunities for intervention. /
Clin Endocrinol Metab 101: 1190-1197, 2016.

613. Trouwborst I, Verreijen A, Memelink R, et al. Exercise and nutrition
strategies to counteract sarcopenic obesity. Nutrients 10: pii: E605, 2018.
614. Tsai CL, Wang CH, Pan CY, Chen FC. The effects of long-term
resistance exercise on the relationship between neurocognitive
performance and GH, IGF-1, and homocysteine levels in the elderly. Front

Behav Neurosci 9: 23, 2015.

615. Tschopp M, Sattelmayer MK, Hilfiker R. Is power training or
conventional resistance training better for function in elderly persons? A
metaanalysis. Age Ageing 40: 549-556, 2011.

616. Tsutsumi T, Don BM, Zaichkowsky LD, Delizonna LL. Physical fitness
and psychological benefits of strength training in community dwelling
older adults. App/ Hum Sci 16: 257-266, 1997.

617. Tsutsumi T, Don BM, Zaichkowsky LD, Takenaka K, Oka K, Ohno T.
Comparison of high and moderate intensity of strength training on mood
and anxiety in older adults. Percept Mot Skills 87: 1003-1011, 1998.

618. Tuttle L], Sinacore DR, Mueller M]J. Intermuscular adipose tissue is
muscle specific and associated with poor functional performance. / Aging
Research 2012: 172957, 2012.

619. Unhjem R, Lundestad R, Fimland MS, Mosti MP, Wang E. Strength
training-induced responses in older adults: Attenuation of descending
neural drive with age. Age (Dordr) 37: 9784, 2015.

620. Unhjem R, Nygard M, van den Hoven LT, et al. Lifelong strength
training mitigates the age-related decline in efferent drive. / Appl Physiol
(1985) 121: 415-423, 2016.

621. Valenzuela T. Efficacy of progressive resistance training interventions in
older adults in nursing homes: A systematic review. / AmMed Directors
Assoc 13: 418-428, 2012.

622. Valkeinen H, Hakkinen K, Pakarinen A, et al. Muscle hypertrophy,
strength development, and serum hormones during strength training in
elderly women with fibromyalgia. Scand J Rheumatol 34: 309-314, 2005.

623. Vaughan S,Wallis M, Polit D, Steele M, Shum D, Morris N. The
effects of multimodal exercise on cognitive and physical functioning and
brainderived neurotrophic factor in older women: A randomised controlled
trial. Age Ageing 43: 623-629, 2014.

624. Vellers HL, Kleeberger SR, Lightfoot JT. Inter-individual variation
in adaptations to endurance and resistance exercise training: Genetic
approaches towards understanding a complex phenotype. Mamm Genome
29: 48-62, 2018.

625. Venturelli M, Lanza M, Muti E, Schena F. Positive effects of physical
training in activity of daily living-dependent older adults. £Zxp Aging Res
36: 190-205, 2010.

626. Vettor R, Milan G, Franzin C, et al. The origin of intermuscular adipose
tissue and its pathophysiological implications. Am J Physiol Endocrinol
Metab 297: E987-E998, 2009.

627. Villareal DT, Smith GI, Sinacore DR, Shah K, Mittendorfer B. Regular
multicomponent exercise increases physical fitness and muscle protein
anabolism in frail, obese, older adults. Obesity (Silver Spring) 19: 312-318,
2011.

628. Villareal DT, Steger-May K, Schechtman KB, et al. Effects of exercise
training on bone mineral density in frail older women and men: A
randomised controlled trial. Age Ageing 33: 309-312, 2004.

629. Vincent KR, Braith RW, Feldman RA, et al. Resistance exercise and



physical performance in adults aged 60 to 83. /] Am Geriatr Soc 50. 1100~
1107, 2002.

630. Vincent KR, Vincent HK, Braith RW, Lennon SL, Lowenthal DT.
Resistance exercise training attenuates exercise-induced lipid peroxidation
in the elderly. Eur J Appl Physiol 87: 416-423, 2002.

631. Vingren JL,Kraemer W] Ratamess NA, et al. Testosterone physiology
in resistance exercise and training: The up-stream regulatory elements.
Sports Med 40: 1037-1053, 2010.

632. Visser M, Goodpaster BH, Kritchevsky SB, et al. Muscle mass, muscle
strength, and muscle fat infiltration as predictors of incident mobility
limitations in well-functioning older persons. / Gerontol A Biol Sci Med Sci
60: 324-333, 2005.

633. Visser M, Pahor M, Taaffe DR, et al. Relationship of interleukin-6 and
tumor necrosis factor-alpha with muscle mass and muscle strength in
elderly men and women: The health ABC study. / Gerontol A Biol Sci
Med Sci 57: M326-M332, 2002.

634. Visser M, Simonsick EM, Colbert LH, et al. Type and intensity of activity
and risk of mobility limitation: Themediating role ofmuscle parameters. /
Am Geriatr Soc 53: 762-770, 2005.

635. Volkert J, Schulz H, Harter M, Wlodarczyk O, Andreas S. The
prevalence of mental disorders in older people in Western countries—A
metaanalysis. Ageing Res Rev 12: 339-353, 2013.

636. Walker S, Santolamazza F, Kraemer W, H ~ akkinen K. Effects of
prolonged hypertrophic resistance training on acute endocrine responses
in young and older men. / Aging Phys Act 23: 230-236, 2015.

637. Walston J, Fried LP. Frailty and the older man. Med Clin North Am 83:
1173-1194, 1999.

638. Webber SC, Porter MM, Menec VH. Mobility in older adults: A
comprehensive framework. Gerontologist 50: 443-450, 2010.

639. Weiss CO. Frailty and chronic diseases in older adults. Clin Geriatr Med
27 39-52, 2011.

640. Welle S, Thornton C, Jozefowicz R, Statt M. Myofibrillar protein
synthesis in young and old men. Am J Physiol 264: E693-E698, 1993.

641. Welle S, Thornton C, Statt M. Myofibrillar protein synthesis in young
and old human subjects after three months of resistance training. Am J
Physiol 268: E422-E427, 1995.

642. West S, King V, Carey TS, et al. Systems to rate the strength of
scientific evidence. £vid Rep Technol Assess (Summ) 47: 1-11, 2002.

643. Westcott WL. Resistance training is medicine: Effects of strength
training on health. Curr Sports Med Rep 11: 209-216, 2012.

644. Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AAPA/
ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA guideline for the
prevention, detection, evaluation, and management of high blood pressure
in adults: A report of the American College of Cardiology/American Heart
Association Task Force on clinical practice guidelines. / Am Coll Cardiol
71: e127-e248, 2018.

645. Whitney DG, Singh H, Miller F, et al. Cortical bone deficit and fat
infiltration of bone marrow and skeletal muscle in ambulatory children
with mild spastic cerebral palsy. Bone 94: 90-97, 2017.

646. WHO. International Classification of Functioning, Disability, and Health:
ICF. Geneva, Switzerland: World Health Organization, 2001.

647. Williams MA, Haskell WL, Ades PA, et al. Resistance exercise in
individuals with and without cardiovascular disease: 2007 update: A
scientific statement from the American Heart Association Council
on clinical Cardiology and Council on nutrition, physical activity, and
metabolism. Circulation 116: 572-584, 2007.

648. Williams MA, Stewart KJ. Impact of strength and resistance training
on cardiovascular disease risk factors and outcomes in older adults. Clin
Geriatr Med 25: 703-714, 2009; ix.

649. Wong E, Backholer K, Gearon E, et al. Diabetes and risk of physical
disability in adults: A systematic review and meta-analysis. Lancet
Diabetes Endocrinol 1: 106-114, 2013.

650. Wood RH, Reyes R, Welsch MA, et al. Concurrent cardiovascular and
resistance training in healthy older adults. Med Sci Sports Exerc 33: 1751-
1758, 2001.

651. WrightNC, LookerAC, SaagKG, et al. The recent prevalence of
osteoporosis and low bone mass in the United States based on bone

m NSCA Positon Statement

mineral density at the femoral neck or lumbar spine. / Bone Miner Res 29:
2520-2526, 2014.

652. Writing GroupM, Mozaffarian D, Benjamin E]J, et al. Heart disease
and stroke statistics-2016 update: A report from the American heart
association. Circulation 133: e38-360, 2016.

653. WuY, Wang W, Liu T,Zhang D. Association of grip strength with
risk of all-cause mortality, cardiovascular diseases, and cancer in
communitydwelling populations: A meta-analysis of prospective cohort
studies. / Am Med Dir Assoc 18: 551.e17-551.e35, 2017.

654. Xue QL. The frailty syndrome: Definition and natural history. Clin
Geriatr Med 27: 1-15, 2011.

655. XueQL,BeamerBA,Chaves PH,Guralnik JM, FriedLP.Heterogeneity
in rate of decline in grip, hip, and knee strength and the risk of all-
causemortality: The women' s health and aging study II. / AmGeriatr Soc
58: 2076-2084, 2010.

656. Yamada M, Arai H, Sonoda T, Aoyama T. Community-based exercise
program is cost-effective by preventing care and disability in Japanese
frail older adults. / Am Med Dir Assoc 13: 507-511, 2012.

657. Yang Z, Scott CA, Mao C, Tang J, Farmer A]J. Resistance exercise
versus aerobic exercise for type 2 diabetes: A systematic review and
metaanalysis. Sports Med 44: 487-499, 2014.

658. Yarasheski KE, Zachwieja JJ, Campbell JA, Bier DM. Effect of growth
hormone and resistance exercise on muscle growth and strength in older
men. Am J Physiol 268: E268-E276, 1995.

659. Yue GH, Ranganathan VK, Siemionow V, Liu JZ, Sahgal V. Older adults
exhibit a reduced ability to fully activate their biceps brachii muscle. /
Gerontol A Biol Sci Med Sci 54: M249-M253, 1999.

660. Zanuso S, Sieverdes JC, Smith N, Carraro A, Bergamin M. The effect
of a strength training program on affect, mood, anxiety, and strength
performance in older individuals. nt J Sport Psychol 43: 53-66, 2012.

661. Zhang P, Peterson M, Su GL, Wang SC. Visceral adiposity is negatively
associated with bone density and muscle attenuation. Am J Clin Nutr 101:
337-343, 2015.

662. Zoico E, Rossi A, Di Francesco V, et al. Adipose tissue infiltration
in skeletal muscle of healthy elderly men: Relationships with body
composition, insulin resistance, and inflammation at the systemic and
tissue level. / Gerontol A Biol Sci Med Sci 65: 295-299, 2010.

663. Zwijsen SA, Depla MF, Niemeijer AR, Francke AL, Hertogh CM. The
concept of restraint in nursing home practice: A mixed-method study in
nursing homes for peoplewith dementia. /nt Psychogeriatr 23: 826-834,
2011.



