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Study on Assessment of Physical Endurance in Older Persons
— Availability of 400-m Walking Performance Test —
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Hiromi MIYAZAKI****, Taro IWASHITA***** Minoru ITOH™******
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Summary

Few studies have evaluated physical endurance as measured by a walking
performance test. We investigated a 400-m walking test which indirectly assesses
physical endurance in older people. In Study [, fifty-three healthy subjects aged 67.8+
0.7 years performed and incremental treadmill walking test, and a 400-m walking test.
The RPE 11 (fairly light) level by the Borg scale was regarded as the exercise intensity
during the 400-m walking test. Mean values of pred.VO,max and VO,@VT were
25.8ml/kg/min and 14.4ml/kg/min (56.5%pred.VO,max), respectively. There were
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significant correlations between the performance time in the 400-m walking test and
pred.VO,max (r= —0.654: p<0.001) and VO,@VT (r= —0.685 p<0.001). There was
also a significant correlation between pred.VO,max and VO,@VT (r=0.732: p<0.001).
The respiro-circulatory responses during the 400-m walking test were 60% VO,max and
55%HRreserve. These values were within the exercise tolerance capacity and safety
range of the subjects. There was a significant correlation (r=0.784, p<0.001) in the
reliability between the 1st and 2nd walking times in the 400-m walking test. In Study II,
the 400-m walking time significantly increased with age. The walking times were grades
are: [, Very good (under 250 sec); II, Good (250-270 sec); III, Fair (271-300 sec): IV,
Poor (over 301 sec). The fast walking subjects (levels I, II and III) had a significantly
high TMIG index. These results suggest that the 400-m walking test is useful for
assessing physical endurance, and reflects the performance capacity of daily life in older
persons.

Key words: the aged subjects, 400-m walking test, performance time, pred.VQO,max,

VO,@VT, TMIG index

1. #8
EEEYHEM L2 EE R B RS DITE, H
BEHDMERE L 3610, N L CEETE B
HHEEE, T0bb, HEEFERBEIEZAEL TV
ZEHELTH L, BREOHEEETEHINS
TEBRRIIEITTH Y, FITHEEC 22 LE L
EEEMSETL, MOTIHELE Y ICoRME L
YELTL B, ZOMDETEENIIHEOFEBIMIC
KERBRELRTEELOND, $7-, BRELSE
BE BT, BIIREELTE, SRTH, REEnE
&4 EME U CRBIIEB 2 ERT B4,
BIRTRIDBEIHET 5,

45H, BEEOHRITEROFTME LTid, EHICE
FAITEIREE LTT R MY BBE, B EAR LT
B, 5mAFT, 10m ATV T vk
DFEFTES o TEMBET A EDEZONTVE, L
2L, EEBEROTE - %, o ) E,
HHVIIAR—YBMEOH AL, BEMEANE
He LT, WEREEVEEEL S SFBAMNER
Ehd, —#%iC, EEFARBEORARFERE
(VOymax) 3, BEEOBE, B EEMA b
VA%52 B0 fElitty, ReEtsBash
5o ZOIHEMEDEEFHAM O LT
EEE KT, Thbb, BATEBEBOF 2
FRSEEEN TS, TNTFTOHRETITERE
B X B 20 MHAT T A MY, 1= 4 VTR,
N=T2AWET, BEXUVY MULAY IF 54—
75 AN R P RESRTVS, 72, THEY

1319984F, 6043 D1/10& ) ByfIERE CH HEEIZ
56 MBITEREL, 206 5BETIZN1
RERIBELT THT 28 S THWEEOAITHE (106
THLEEPBRETES) 2METHDDTH 5,
LA Ladss, IhoDENOH TRABZENE
L OB EEE O LIRE RSB 2 EER A i)
SEELTVWEbDIHITEA LR,
%5003, BREOLIBANRL RIS,
ERIREDPIRNLICH 5%, BRMBEHICHLE, B
HERELAELTVEEEREL I EDE L, EFFA
W7 A POEBHIERICTEE R DOH» LS o+ 5E
BUETHL I Ehb, BEERE OEBTE L,
BLUOKTORRLEEFEHICOWTHRITLTE
720 ZTORER, BEETEZEROLERCMEICE
Fozl, —RBREBEICRONAEETH-TYH, &
BEWHAEB T B Z % \W0%HRreserve L NV ITET
B & IMERCERIIAT S OB TERIFT RATE U A7)
B HBHZ E R TR, #oT, BIE
DHFAITOREEHH I TR AT H60~65%HRreserve T
HHEERERELTVDEY, BREOLIHAMLE
i % 7 A MEOREILIEIC & > THEMEEICE
ANEDKE L, EBEMICNT 5 LIRS R0
ERAAETATREREIRTHLI L2 EERL, H£H
FH, BEFEMLRICE OV 2T, L h)IEE
2, KVRE, LVEBIBIhbhAT A ME
TR %S v, KRB EBSRE DO FHF
AMEFET 25D L LT, 400m T2 RMEL,
FORUE LIS OEFEREZ SO TRIL LD

— 104 —

NI | -El ectronic Library Service



Japan Soci ety of Exercise and Sports Physi ol ogy

= 2B b &S HANFMEORE

ETBELDTHE, Thbb, Az THRI [ &
B E OERR TR K EENE (pred VO;max),
BEMMERBREENE (VT@VO,max) &400m
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(pred.VO,max), 5 14REERAIEEN
& (VT@VO,) &400m #1785 DAIBAS
B, BLUNT =T 54 LE DR
1. s
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720 NN OLEBRIER (22%), SIUE (94%),
BREEB L OER (74%), G (44), &E
(4%) A7F A MNYSHORE (44%) D50%IEHK
WL 7z, BiteE O F RS % Table 1 1R L7z, #
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index : BMI=1KE (kg)/ H&*(m)) #HM L7z &
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Table 1. Physical characteristics and pred.VO;max of subjects

n=53
Age (years) 678+ 0.7
Height (cm) 1549+ 09
Weight (kg) 558+ 1.2
BMI (kg/m") 233+ 05
% Fat (%) 232+ 1.2
restHR (beats/min) 657+ 1.6
restSBP (mmHg) 1317+ 24
restDBP (mmHg) 730+ 15
pred.VO, max (ml) 143794363
pred.VO, max/weight (ml/kg/min) 258+ 04

Values are means*S.E.
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D=1.0913-0.00116 (T+S) : B
D=1.0897-0.00133(T+S) : &
% Fat=(4.570/D—4.142) X 100
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pred.VO,max 131437.9+36.3ml/min T& V), K&
Y24 B £258+04ml/kg/min T - 72 (Table
1) Table2 |2 VT B ZRIEHE 2R L7z, AHF
ROVTEOLZLHEEB (VO,@QVT, HR@VT,
SBP@VT, DBP@VT, RPE@VT) Z VT £4 ~ k
PHRICRESNI268DTF — ¥ &R L1, VO,@
VT i3818.1+258ml/min, KEMY) TH 5B L144+
0.2ml/kg/min T 1, Z 13 pred.VO,max M56.5%

12% 1% ¥ 5, ¥/ HR@VT 131105417
beats/min T& 1), Z#id HRmax D71.6+1.1% B &
UF%HRreserve M50.6+1.9% 12424 L7z, SBP@VT
BLUDBP@VT I3 F N £#N1739+42mmHg, 96.2
+18mmHg T& - 72, RPE@VT (3114+03TH -
720

2. 400m AT A b DFERB L UEHE OBER
pred.VO,max & 400m #1THER, B X U'VO,@VT
£400m A ATHER & OMHBMRIIENR TN r=—
0.654 (EER y=—0.066x+44.894, Fig.1), r=—
0.685 ([m1J& 3\ y= —0.026x+22.046, Fig.2) T
D, £5I201% KEDEVHHE % /R L 72, pred.
VO;max & VO,@VT OB FRIZB W T r=0732
(AR y=0301x+6.716), 0.1%KH#EDE VM
o7z, ERIVWTHOEE & S HBEEL1o 72,
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L7245, EBFEE»S 2 51%I113174mmHg L B E
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A5, 4457t 1376mmHg L3I E A ER—DEL2RL

Table 2. Cardiorespiratory parameters and RPE at ventilatory threshold

n=26
VO, (ml/min) 818.1+258
VO,/weight (ml/kg/min) 144+ 02
%V0, max (%) 565+ 1.2
HR (beats/min) 1105+ 17
%HRmax (%) 716+ 1.1
% HRreserve (%) 506+ 19
SBP (mmHg) 1739+ 4.2
DBP (mmHg) 9.2+ 18
RPE 114+ 03

Values are means=*S.E.
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7oo BEMRIITER DI IEICR L7z, EENE
DI AP FLERME 13 8RR 45mmol/ 7 5 2.34mmol/l &
FELRERAXRLIZA, Z0OfEid4.0mmol/l D59%
WCHIY T BMET LA % H o7, RPE I381T7H10~11
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400m HITRE OERIIH T B E TV OMB%
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df=3) OT, SAOIERMEDIEED SNz,

32 r
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- 30 F :. n=53
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Fig. 1. Relationship between predicted maximal oxygen intake and perfor-
mance time of 400-m walking test in older subjects.
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Fig. 2. Relationship between oxygen intake at ventilatory threshold and per-
formance time of 400-m walking test in older subjects.
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<0.05), EHFRIEBIFENTRAE Tl # (Full mark)
LM EE (Not full mark) @ 2 HIZHEL -
(Tabled ), ZD#E, FiMiEEE, RUSKHE L
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2ILob L, ML L bIT400m BITRREIIAEE
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b AETEAkEL KT AIEIETH D I LHRE SN
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400m HATEREM A LRI T 572012, FFlEE

VR U7z, SPAMZEHE I3 HRE D400m SATEER
FHEEFLICT TR, A4 FAD 1 ERRFETK
0y, 4B (I1~N) 58 LA. T4bb,
TI, FEEICBW : 250sec UF, TI, Bv 251~
270sec, "I, F¥AY : 271~300sec, "IV, E v .
301sec YL ETdH o7z, Table5 13400m HRAITHEHE D&
Hfl L EBRE IR O A E DGR R LTz, 7
i TT, 2o TV, 12451206, EBYREIIRIE
D EEZEDOEEGHIIRT T 5 EHRENT, T,
ERERDE TV, TI3400m BITEM AR, 1EB)
BE DM A B I344% L ), B LZAEENHE
BLIRRETHLZLATRBEENS,

V. R
mEEDHIL L HEARZE O RS
TR, BEOBEIE W) Z L ORTHDIT
LB, MBAICHESERY%D, o, £EE
BRFRE, BEHEELIIDLHE % LI, BT
BRI EFRANERTH S Z L2 HRRMEERD
DEHLLTRIEETHS, LrL, 25FAH
R BITRECTARBINT + —<T Y AF A b & LTHRET
BIZHi-o T, HEFAERE, &1, ZBILEOEA

Table 3. Means and standard deviations (SD) of 400-m walking test accord-

ing to gender and age group

Age Group

Years of Age young-old old-old

60-74 750ver
n mean SD n mean SD
men 21 267.8 29.8 18 280.6 25.6
women 32 270.3 23.1 27 2788 248
Total 53 269.3 257 45 279.5 24.9

Table 4. Means and standard deviations (SD) of 400-m walking test for

those who have full mark in the TMIG Index of Competence, and
those who do not have, according to age group

Age Group
Years of Age young-old old-old Total
60-74 750ver
The TMIG Index of Competence n mean SD n mean SD n mean SD
Full mark 43 2675 25.2 33 2738 226 76  270.3 24.2
Not full mark 10 2771 276 12 2952 248 22 2870 27.1

TMIG index: Tokyo Metropolitan Institute of Gerontology Index
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Table 5. Assessment classification on 400-m walking test

Age Group

400m walking test Total young-old old-old

60-74 75over
Full mark Full mark Full mark

time (sec) _ —_— —

n n % n n % n n %
I (= 250) 18 16 89 13 11 85 5 5 100
1 (251-270) 27 23 86 14 12 86 13 11 85
Il (271-300) 39 30 77 21 17 81 18 13 72
IV (=301) 14 7 50 5 3 60 9 4 44
Total 98 76 78 53 43 81 45 33 73

EPIBOTREVERENISMTA2L0THD, H
BEPRTETYH, I7CEENFETETHY A2 IEK
El b, D20, BRRKTLRVOZEHEHHEICH
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ERRBICOVWTERFATA2H0THS,
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IF T4 =27 A MR 6 5HY 2125 MY 0547
2o EHHFAM L T 5 RASESWE SH TV 5,
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& DOHBRRIZ R {, DO HR IIBEMEEE T77%
HRmax, M E#iE CT83%HRmax L 4FIZE < 25
TEDHERERTWAY, BETALNETLOS
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ZREBICRT ENTHTPEETE 2, Lo
T-REASEL B,
AKEFEIZBWT, MHIZ400m HITTF X MBI
HIEMOREERICOWVTIRTTIZHENETRL
7oA, 34U EOVEER IS ABENEERETH
prkl, chEco®EE5Y, Himann 725
DIEREDS, K177 2 FEOVO,IE B & #300m
(2437308~ 343) DEZADNLERIREIET S
DT, EEWMEICHRE LGS, SITREIIBL£4
SREEICLAZ EEHEEL, 400m FHITOT X FAS
ROERBCEIRANZFMTE 2L IREL

TEEL,

LD, HEE 2R E L72400m HTH D0
IRERIDE I & DAEGEENORE LEBREOE
BUEB LT A FOREBIIOWTHRET 5, €5
72503 MLy FIVEBBEMRERO LY R,V
M5 BEEBICBWTEHY LTWA E#EDOHFT
D% A& B %60 %pred. VO,max LT, 60% HRreserve
L LTED, 70%HRreserve (23ET 5 & T
RLEMIM S 2OEENFTRFBE SN, H5H0
OIS KR AR A LA TR H L L %
B L T& 7, RBFRICBITABRITT A POFEFED
BRICOWTIE, RemEZERL, LHEIIIRLK
DEVERLEETITR 25 L1, KEMIZ “&
DVEWVWH ZEREE L, FHICERTE
(RPE11)” LU OGN ZRREORETHEITT S &
I UIZHER L7z, 400m #1791 @ RPE (X10~11THERS
L7z, SHIIZIZERLBE)ORERETH D, HK
HIIFHICD FAICORELBHII RS
IEERTIDTHE, EELOHREYIZBV
T, XHERERTTFA MZBOTHEERRE L
THVWHRTWA1500m 250 EeH % LRIRE &
DREGPOSRBET B L, ZOF A MEEFo.LHE
%%160~180beats/min &7/~ L, SwAEE) L X)Wk
Vi, F/STRTAEHRTLILOEHEL, Bk
FIZBVWTIRERESTICE B 125M0%T7 A b
% EHi L /2B D RPE (212~ 18D Ji W #2538
LTHEY, BREIC L > TREBEORLHH &
2T BEDEREETT A PSERmEIND Z L
oMb, EEL-LV I —REEIIAZLEHET
b HR125~135beats/min L~V IZET 5 & LENE
ERMEDODEME LA EALI LS AN,
RPEIBUL L OEEBNIHHAIT L VW EHMOHTY A
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HHE B 5 2 RANFEEORE

IABNEEZ TS, T TTEBLZTHEL #
CEIHRLA 124 VBT A M TIZRPE &
F1#145% 7R L, 74% VOpmax, 91%HRmax, 81%
VEmax OEEEIC 5 2 ERMEINTEY, &
HURVPERCEREIZL > TiX, 20k RiER
TBI hbhiGE, WFHRRROIRER, F7-E0H
I BIESKEL, POBRENEEICEY, &
72 D400m H4THDVO,, HR (3 EBIBILE & [FEFIC
LRI DA, 300m HArLENERABLE
15ml/kg/min, 113beats/min TEFIREELZR L2, =
H & @i 1360 %pred. VO,max, 55~60% HRreserve
ST 2D THo72, FFRIZBITABITT A
FORERIE, BIORL-EREOEBHEROZE
HWHEK 1 H o7, ERE O SBP ILEBHFER
HEZ L) b —BRLME LT (®, HR& Y b BP
EOEE% b > THREMBOERIIGZ LI ETA
ER A PEE BT W L v T e
5, BPIZb T AREPLETH S, RFERICE
i} % BP DIREIZ DWW Tid, SBP IdE#EEF131mmHg
(Tablel) Tadh o775, H1THL 2 5 174mmHg,
4 53&ICI317TmmHg L EEIREZ IR L, £OfHEIZ
180 mmHg AF DL XNV TH -7z, DBP IILEFFD
73mmHg (Tablel) & L& L THFEHLZLEILITR
, FITRTHIKELRER IR o72, ThD
%, SBP O RISIHEB)C & » THETAERMKED
HMRIZLALDTHAD, BRENISOEHRMNL
BP¥ATHY, »OIEE#HHANICH S, KHIFEIC
BWTiE, 7AVAAR—VEZEL (American
College of Sports Medicine : ACSM) V CH#ig s T
W5 EEP IR A >~ b (250/120mmHg L E) 125E
THEHEIZIBLALON o2, T2, MMAFLEE
DEEx AL E, BENINE234mmol/l| L HEEL A
NL72S, AEBUIEEMEL L TORREATHS
OBLA ?4.00mmol/l & HLBI§ 5 & £D59% 2 L 2
YL, THICEBRZESO#HBNICH 7L F
ZoNb, TODILIFHEITT A MHD pred VO,max
R HR, BLUBPPEBAMRRBRIIBVTALN
ToBEMEVERERME (VT) RO (Table2) 13T
BRILAXNVTHo7ZEERLTWS, VT LT D&
BCTI3A T35 IV OREREMIZ VL, VT L
FomETIHERREER L ), MEBEIEE
HZHEINS B AR AR S hTWwB Y, fito T,
EEEICBVWTRBAZBEETH->TH, VI 2#
RBHEBNE TR bR D I LILER OB S EE)

TV, TOREDH S EFEDNL00m HITT R M
BOWTHR LT EB OEE 13 T8 &Y T,
VIfHEDBE CEFIREEZR L, %pred. VO,
max, %HRreserve, SBP, DBP, FLBEEME D 5 A T
b, BREOFARLZALDIRBLIDTHY,
R, ZeBEEICEVEHTES,

¥/, KIEOEENS, 400m HIT7F A+ D&
SRAMFME L L CoRYUBLRITTE L, B
FOEERE L L TP pred VO,max, B UEBER
BATEBIEEL LTOVO,@VT & HITHM & 0
Rk, #hZ&hr=—-0654 (p<0001), r=—
0.685 (p<0.001) &BWWKETHEELMEBERL,
FORYMIRENT: (Fig 1, Fig.2), Tibb,
400m 477 A MIIBRAK T OEEBRENSATLE
BEFEBEERE L L TVOmax & RIS AN
Ry BB TMETHHEELLND, VO,@LT
WAERHET S, HMMET S BB OBGHRED D
LHEGLAERBICHEL, BELLIMaryFYTO
& (content) RPEEREHOENL, BEHOBL
Be e B L, REHCEROVO,max & B\ A DS
HED XN TVDE, FBIZEICB VT pred.VO,max
EVO,@VT i3 r=0.732 (p<0.001) DBV %
RL7z, 5T, ARBIFEDL00m HITT A M Z D
HTHBWRYUBEETHLIDTH S,

RN O 2 F A MERHEEE DOER 2DV THRET
5L, 400m BRITHREE O ERSAH IOV TERNY
DREEI TR o728 2 h, 5 %KREDEEEINHZS
NGDolzOTERGHER LI, SO LIEERT
A b OFFMEAEER B LT UMt LR LM %5
HATHHDOTH 5, T/, 400mB1T7 A P OFEHR
HITEEF (r=0784) THo72Z &2 & D400m %
77 A PIEFEMUIEVEELD, Lo T, &
NV TE2EFALOHERCESH L —= 2
DR, EEBF T 0S5 ADERR EHFTERETS
%,

HRI T, ThFEFTedH;EIALR TR
HiZowT, Thbb, HBHATHT L EEY
*5—RKOEMEOEFRHANE A5 FHEH: & Eks
BOEERE, wbws, ENGEERENREL Y
DL LBREET SD, F72400m HITHERIC
i3 % 2DV THRET L7245, RPELL L ~NJLODSHE
WZBWTBHERD TS L, D2, HITH, K50
ERISEBNEEZII 2 b0Re AT, BHE
BIZh, MENICDEELRREOHTRETSLZ
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FERES - K% B E R PRRER - ERHEE - BT R - ik 2 - EEAE - EhE - KEFS

BTE&7, T&bb, R LICZHBIT H400m AHITH
DEFBERCHELICBIT2ERICHT 2407
A b ELTH, RPEIID LNV BHSITIIERE
DEFULTFHETLEEL L TRIZELDIOLE
Zbhs,

AL 72400m HAT 7 A MMIPTERER AR 2 BE
B, E#WMEAELEOMBMEFRETRL, R
2, BIIEEE, RUIEEENICRETLTYH, 20
HRIIEEEZR LA, 5T, FEITEAE (N
WAL OBBLIEZDOHEDITRTHLLEZON
%,

¥/, METIOERD>SER L -5FME%E
(Table5) & AEiEVERE % 5FAli 9 2 B IEBIEES)
EL OBGEERETAE, 1. FFICREY, 1.
Bw, M. FH8, V. Buo 4 EREFETD 5 AT
b 400m AATOFTERMAE b DIT &, [HEIEES
BEICHEENLS W EATRENT:, Thbb, &
EE T ICBASE L 72 A400m AT 7 A MIE#, £
A B L, BREOEFHRALEZFMT 2R
BLLTHEHTHS,

BT T A L OPIEFEEOFIEMEIC OV TRETT
AL, SROMETIZIASY — MAD 5H50m BN
BETIC B2 E X, 400m 2 1T840, EBEO
74 —=NVEKFAMOBEIZIZ400m FT v 7 % 1,
F3200m bT v 2R 2T AFE HHVIG
50m % 4 BIFEET HHEDEZONE, ZOHE
i, SRR BIZIEPLY FIW) 2HVWAS
b4, BMTTRZERE ChUTL, BAORK
BhHEFIEHET, BYULWWERTEA MY 7
Tx v FERBHIZANEEFRRICHETE S, I
2T, 400m #HATT A MIFEEES —EIC L THM %
BET ALY ZLhs, T—VEETIRRIEER
— ANTHRNEHETH B, L, 64H,
12578 VO B 2 —ZIC LB, BElEE O
BIIBEANCLo TIRTELY, ZOHEHOFHAN
B LEL T 30, BEFELRTV,
72, KEBHELEVETZAE L TCOREIIMRTD
BIEMTRETH B &\ ) EBIEFICRENI LD
BETHH, 58, SOHIUEHREDERHRRENICEA
BAEMREL, LDFEMLBREEEDVEEXT
Wb,

V. By
HEEVHE, BULAEYRD, BEIICER

WP, REHEL 3D D O DORTROITEES,
WHRITTHEI N0, BEEOHFITEES, T4b
L, BRMEOEGRANLFMT L LIIKRELE
BEAETH, LELEDS, BEHEOLFHANY
i A7 A MEICBWTIE, EEFHN, EFWR

BIZEOWFEESSHWE LI ATV

Vi,

ZZTARBETE, EEREEBHELNRE L
T, BRI T, EHAMHABREZERL, ThIZX
R F R KB FIEEUE (pred.VO,max), #
AUERERREFENE (VO,@VT), L (HR@
VT) & DFEE L 400m £177 A+ REOIFRIEIRERE
DEBRIEENS, TAMOE#EME, EEEOK
#, F, BRI TEEREOEERAN (K17
11) &SRR AR L - BE IS ALV
Ert, EBHFREEEITEE L 400m BRATF A b &
OBEZH ST L, 400m BITTF A M OEREE
WiETAZ L2 HRE L7,
BRLTEHNTLEEUTOHEN THAH,
MEIICBNT,

1) BEEEANRE LT, HTHEHEFEOVWEREL

LNAZ LD WVEEDORT, F-13F0E)
T b #E (RPELL), RERMICLT
0% FE SRR RE O8I0 B AR AT e BR 1
BOBTBIhbhad EWHIRHEE L THEL
L7

2) BELHEE3S (FHERETIR) xR L
L7 EB B RO SR, pred.VO,max 13258
ml/kg/min, VO2@VT i214.4ml/kg/min T Z O
18 13 pred.VO,max M565% (ZH Y L 72, F 72
HR@VT {3110.5beats/min T71.6%HRmax,
50.6 % HRreserve {ZAHHS L7,

3) pred.VO,max B & F VO2@VT ¥400m # 17 B
M & OBARIEr=—0654, r=—0685T3k iz
01%KETEHVMHEBEEZRL, ZORUHEITR
N7z, F72, pred.VO,max & VO,@VT ® B
RIZBWTDH r=0732, 0.1%K#ETE\HHE
Ndotz, Tbb, 400m H1T7 A MIKEE
FHEERE, RATOEERIOATLLHHF
AEDOF B FHEETH S,

4) 400m #$4TF A b B O VO,i250m LLRE, 15
ml/kg/min DEZHERF L, —FICHEB L7, 2
HiZB & £60% VO,max (MY L7z, ZOBED
HR {3113beats/min T75%HRmax, 55%
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5)

BE LB 52 FHARFMEORE

HRreserve Th o7, ZOEITEBIAETRERIC
X 5V0,@VT, HR@VT D & 1312 —FK L
7zo ¥ 7z, 400m #* 17 B @ SBP 13180mmHg 2L
TThY, 7AMRTHOFLEBMED 2.34mmol/1
THY, BELARTIEE,o7, Thbb,
FEHEERE (RPE) 111 )V D400m #4T
BZOATHEHREOEBHAROL S EH
o7,

400m AT 7 A MM OERSAICH L, 1HR
FEEBIlolb A, 5 %KETHENERL
(X*=088, df=3), > T, HAHDEHRNKE
HEH LN, T, FRESIRD ) HREE
X & L T400m 177 A P OBBRE T RETL
728Zh, 1EBE 2HBTIE r=07840FE
ZHBERL, BEESSVW LPFRDOLN
AR

MEIIZBWT,

6)

9)

e I OBARE L TR —REEEREISE %
ML L, 400m HFITT A b BEBLER,
400m TR IEHRIFIC BV TER R o 72
A, FEELIICEAL, AELHEEERLL,
Thbt, BLEOBBLZOHEDWETD
5,
400m #ATF A b 2 LIS 5 72O [ FHliEE
AR ABRBIERTSE, UTOLIIIHES
nr,

[I] FEEIZBW :250sec AT

(0] B VY 1 250-270sec

(] F 3 {&:271-300sec

(V] = W 1 301sec LLE
400m HAT 7 A b & ATERRE L OBEIZOW
T, ERROFME#EICEDLE S L, 400m HIT
BRRIASEVEHME L, I, MOLNVOFILES
BEDIIEICHAELS , BTREIBEVN
DUVRVOERBHEES L v, Thbb,
400m HATT A MIEERE O IEHEY XY
BEAWHEREL L TETH S,
400m BAITT A MIBYELRFHEA Iy T4y
FEZHNIEEANELFBICHENTETDH
D, FRFHIIIAESE, BTETOE/RTSLT
ENTED, T2, MEBEIIBWTIIRNRD 1
ZTHMIETELZLIRHTHS,

51Xk
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