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MINIMUM DURATION OF EXERCISE FOR IMPROVING
AEROBIC CAPACITY IN MIDDLE-AGED AND ELDERLY
FEMALE PATIENTS WITH CORONARY HEART
DISEASE AND/OR HYPERTENSION

MasakI TAKEDA, Kivoji TANAKA and KATsuMI ASANO

Abstract

To determine the minimum duration of exercise for improving the aerobic capacity of
patients with coronary heart disease (CHD), 23 female patients with CHD and/or hyperten-
sion, aged 52.8+8.7 years, were studied. After pre-testing, all the patients were conditioned
for 4 months in order to elicit improvements in their aerobic capacity and other health-
related factors. Duration and contents of daily activities were recorded by each patient. After
4 months, oxygen uptake at lactate threshold (VOzLT) and V02peak were increased significantly
from 12,9426 to 16.0+3.4 m//kg/min and from 18.5+4.2 to 22.34:5.6 m//kg/min, respectively,
Duration of exercise conditioning for the 4 months averaged 23.8+12.2 min per day, ranging
from 4.6 to 49,7 min, Correlational analyses were applied in order to determine the extent to
which the improvement in aerobic capacity was associated with the individual mean duration
of exercise conditioning. As a result, changes in VOZLT and VOzpeak correlated significantly
with the exercise duration (Pearson’s r=0,51, Spearman’s rho=047 for VO,.r ; Spearman's
rho=0.48 for VOzpeak). Both VOZLT and Vngeak tended to improve markedly when daliy
exercise duration was 20 min or longer. Furthermore, it was shown that the improvement in
aerobic capacity remained almost the same within a range of exercise duration of 20 to 60
min, We suggest that the minimum exercise duration for improving the aerobic capacity of
cardiac patients is 20 to 30 min per day or 140 min or more per week.

(Jpn. J. Phys. Fitness Sports Med. 1994, 43 ; 185~194)
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% 17,200 , Table 1. Physical and clinical characteristics
CHD % & MERBEIC & - TR RIEE R of the study population (Fe male, n=23)
BED Al EAVEEIREOE—FW B E B 2 & Physical characteristics (Mean=+SD)
D, AN B EBNI B RGEE 2 L & T Age (yr) 52.8+8.7
o BB U- =y /RCRBEORGREIED Ao o
. . ~ e X ody weight (kg 849
ﬁﬁfﬁiukm’uhi(kfggﬁ?ﬁ%< Body fat (%) 32.4+8.6
DEATHEN LR O TH S 5%, EEj b L — Systolic blood pressure (mmHg) 1455+19.9
=V I/BE RO BEHEEENIOWEE L, & Diastolic blood pressure (mmHg) 89.7+12.4

ByonafE, B, HE, R &V o BT O
BERCINZ T, EFOMEE, BEEREERIOWN
K, SEBIBHBEOEE, 55 \WIREENERT
COBERYZITHLEIN T \HLEBD, e
i3, EEIC X 5 Thie b I D HEHEEED HIG
3, CEBRE LEBRHOK CH S EFE (total
energy expenditure) D#ER L LTRINH T &
DG\ N1202L80 o F b, CHD RE il EREEE
BT EBRARERNOUEE ILEBREC AL
Thk&EihbeELLNS. LivL, ABEDOH
TR B MEBE IO B I G T % E BN B O MK #EH
BHDMNE D, BHETHIEER S HWLILD D
IR ETHLIZ IR T, 2D X 57
mnb, £330, EHELEBHERCHEIH
OB R T2 L XBHRE . L TR
gecix, CHD gEEa vz, EBEhCES LIck
M & BRRFRIERE IO UGEE & D BRI > TR
THZEERHME L.

in. %5 &

A. TRRR
AFROREET, OE, OHEE, BEE
DWTHIrORBCEBEL TS LB EE
234, (52.8+8.7, 39~71)CHH (Tablel). 3
NTCOBE R, BREEMERK XD, RERAE,
@R, ODEX, B3R BBIREYREORE
%, ThbofRA»5 18 4ix CHD &%,
S EMEREE 2 Shi.. CHD &0 5%
ROERE IS (REBGERVESZB IO
LR RAROIE 3 4), REFEROIE I &
MEE &L TWBEEN 3R, e RN
DIECEMERELY &L Wb BEN 24, BIH
MOmEEREN 14, SOLCHEIBEOHEREC

Clinical classification of patients

AP 11
AP, HYP 5
MI 1
MI, HYP 1
HYP 5

AP : Angina pectoris
MI : Myocardial infarction
HYP : Hypertension

EMTEY A LT 5 BENLLTH 7.
CHD @3 »REicilE S e LBl NYHA
BIOXCCS Tl ~2 7 5 254 L.
EIMEERE R, KESGREZERESOEMED BEIE
BHEM e X5 L, DHEIIMEEIE, S8R im
ERENEN TR 14, BiERMEBE 134
T, Rk LOEBAMOEXTRClimbk: ST
ETHED BRI, MBTROEIEHLI. ]
AT, POREREEE LToOMERE, Ca #
A, TR PARERS s EOWThnF oiiE
BT, PHRPHEFORENBCLEE IR h - 7.
7ok, BFZEBRIRICETE » CTTNTOBHE BB
D EF B,

B. HEZRitEEHDRIE

e ME (lactate threshold : LT) w343
BEAFAENE (VOur) 5 X0 — 7 IRRIE It &
(VOyppear) 13, Monark ##1 o> [ 5 =L = 4 —
2% AT, OWatt T2 v+ —3v 27y
T Tt 144 15 Watts 350 & 1 i
a5 LBBEHEANED I X hRDe. &
BARROMER T A BRHERIIW 7 7 FEERD
REEREE (IS-6000) iw X b 4HHF Lic. EHEA
L OEN, M, REAEREE (RPE) /o
EXRBHBAEL, F—20INEL EHIRREMED
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R B DI, o LT 2prEd 5o, 14
I IE R FIR & b Mg x ERm L, YSI #Hio
FLEa S Hids (Model 23L) 1w X b AFAEE % JIE
L#. LT opEir log-log transformation ;%
X hfrote.

HENA AR BT 2B ik FEHE, KA
DGR E L ORI BARES
DIzDy, BEROERREYE, MEOZWRET
T bR, BEE A RO YW CE o ik
DR e SNDEROBEE L. #5T, &K

FASEIERUR (VOpma) 238 B 72 & H5E T & 5 )
bHotett, APFETIE, BELLBRERED
BAAEE AT VOupeur & EET 5 2 L 12 LTz,
C. EHEENE
APFIECIRE U BB S OB T E B
(Table 2) & [ E#HIES) (Table3) i HH D
LoTw5b. RNBEGREES i, EFARAE
DR DI ABED LT KBS0 5Tl
ByRAE L L, FKUECH ST 50 98 8 (HRor),
R AN E (WRyr) 8 X OV RPE (RPELr) % H

Table 2,  Content of an in-hospital surpervised physical conditioning program
for CHD and/or hypertension*®
Content Duration Frequency
1) Warm-up : calisthenics, stretching 10~20 min 2d/wk
2) Leg cycling**2 within work rates from 20~40 min 2d/wk
30 Watts below lactate threshold (LT) te
30 watts above LT (on the average, at the
work rate corresponding to LT), or Ground
walking/jogging*! approximately at the 20~40 min
level of LT
3) Aerobic dancing with low impact*2, or 20~40 min 2d/wk
Recreational activities
4) Flexibility exercise or device free muscle 10~20 min 2d/wk
exercise
5) Cool-down : calisthenics, stretching 5~10 min 2d/wk

*1Perceived exertion(11~14 in Borg’s 15-grade scale ranging from 6 to 20), work
rate, breathing pattern and/or blood pressure were periodically monitored as a
sensitive training indicators in all patients.

*2Continuous heart rate or electrocardiographic monitoring was also carried out
during conditioning on patients judged to be at increased cardiac risks.

Table 3. An example of unsupervised exercise conditioning program in a 60-
year-old female patient*!

Date Content

3/19 Calisthenics and Stretching (27 min)*2

3/20 Brisk walking (20 min), Calisthenics and Stretching (27 min)*?

3/21 [Supervised exercise conditioning : see Table 2]

3/22 Calisthenics and Stretching (30 min)*2, Cycling (35 min)

3/23 Calisthenics and Stretching (25 min)*?

3/24 [Supervised exercise conditioning : see Table 2]

3/25 Cycling (15 min), Calisthenics (7 min)*?

*IFrom 1990 training diary (average exercise frequency=>5 d/wk)
*2Calisthenics and stretching were not counted into exercise duration.
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ZE LCEF IR, EBfEE L, HIERERS,
B, Ca¥F vy, RERET, KRENREBFR
BRI D E Lie. Fie, BUWiFEsREd
EDT. T — I VIT IRV IRy
X, EFEEEE, A vy F, RGBT ENLE
L. chbo@Eghd 1/ 90~1204, 2H,/
HOBPECEE L. HORHES <, A

ELThRNERIELES CUF IR EBEH %
T5 X5, »o, EEEER LT KEXE 27
W OIRE L. EBRR R X OEER O HEIRE
BEOAETM . EFHPMT4rALL
7.

EREEE O Bk, BRABERELER L HOHK
HEREBDOTXTONE, K, BEHELEEA
i XY, TR EENDEBEES DR
HEE L. EEEEIL, A vy FERCR
BRI T R AR Te & O IR G PR S R 4 T
ﬁ%%k&b%%i&héﬁﬁmﬁ%bk%@%
Gl Ee Lic. #EBEZIETS 52T,
IO XS TERFEINLEEBRIUTOE Y TH
5. kLY, KEOHECHEE LOSAEHRE
DEHIIZ=F ¥ —HEE (kcalemin!ekg™)
EISLSFHEIHBRTELY. L2L, £0
Lo ht%k, THEFEDH WL ~EY T -
a VELTOEBHEMRTHLIEB R TH
D, U LARBICESHICEC LUk 2 E 8 &0
HECHCADORELTHS LEDIRHNRINT
WhHY, Fi-, Caspersen 53k, H{AIEE) & ER)
RFI LTI, HEMR, (HFH oS, vy —
CLTOEE (avF s vag=vy, AEX—-Y,
KE, cOM) 7o liEx T HEREEOF T, EHE)
ELTERIN S DA REHDO BV IRTRENL, =
VFE 4V a2V I EAR=YTHBE RN T
5. RELLEDMOFEKIFEEICT O TULBEAEN
I, avT 4 Y g = v IIRAR-VIIEAN
ENFEHT RSN END, EFPROREHIZCH
SO 2ODFERIEBLERTH LIC L - TEY
WREmELE VLS. ALavT s vg=v /T
BHoTh, BTEY o F v 7/ TERE—FHEOEE)
XPd 5 = kL F — HEEI e b OFEES T
ENBHDT, EHEBREOZ L L B & LTI

HAES. ZoFieonTil, EFPcix/MED
SEB BT (45% VOomax % 7213 60%HRpgy) 1151229
WWE LTI, BRFEMENOSER ETHO
B Tibb, EERNCELEEShL L)
S L L TB.

BEH « RBILOWTL, B =X F—B21H
B rx L F-BrERENC ERS 2 EaFEK
FAIE L, BB Bravaye—i) LEED
HER, ZAHE lg/kg Y EoBEREZLET S X 5,
Fte, 47l BH - BEAHEY TS ERTS C
XD, BRIV IxTN Y EOTEY
o X 5 BRI HEE e,

D. F—4#8Hh

4 ARt 2 EEIERE OB & B TRIE L
VO, % VOyeax D FHIE & ERIFE % KD,
TAHEDERDO BB GO 55 t-HE 2 b

Wl HEENEHRL L EBEEEE VOur
22 VOppear DZELE & DABBIRIERIL, Pearson
BRI (r) 8 X O° Spearman o g7 AH B R
¥ (rho) »s H#EET Ui, 1o, £BEZED VOur ¥
L VOypear DYERE E LR LOFWIME X Dic
T BIBAARE O FiS & DM E BRI DWW T b RS
Lic. MEATHIEBAKEEL S ZITqE Lic.

1. % X

A. FEBRUEEDCRIZTHER
BRGORBHEE Tib b RGN TO
BEFEME= 2 ¥ - KRB 5 T 5 BERER R &
YR 5 VO, 35 X OWOIEO —EaH B
I 0TS VO 1, Fh Fh pre
< 129427, 185+4.2ml//kg/min, post TiiL
16.0+3.4, 223+5.6mil/kg/min &7t b, pre H»
b post iwhld TR E R 3.1+£2.3 ml/kg/min
(24.0%), 3.7+4.4ml/kg/min (20.0%) O HEx
Wi biie (Table 4).

B. —H#»7-Y O EEEHERT
TRCOFHEHO R CHBREEBCELL
7oA E B L 572~5,4674 L s, “hx 1 H
bich OECHmEST S &, &/IME 46min/d, &
KfE 49.7min/d, E# 23.8+12.2min/d 1Y
L7z (Table4).
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Table 4, Results obtained before and after 4-month exercise
conditioning
Variables before after 4

Body weight (kg) 56.8+9.7 55.8+8.9 —1.0+25
Body fat (%) 324+86 29.4+8.0 —3.0+£3.6%
Fat weight (kg) 189+9.1 16.9+8.1 —2.0+2.6%
Fat free weight (kg) 37.8+4.3 389+3.9 1.1+1.8%
VO,t (ml/kg/min) 12.9:+2.7 16.0-3.4 3.14+2.3%
VOypear (ml/kg/min) 185+4.2 22.3+5.6 3.7+ 4.4%
Exercise duration (min/d) 23.8+122

*Significant at the 0.05 level

C. BENSME BREMENORERE E OBR
EBEEE L VOur DUGERE L OMICIXE R
TFotEE BY & (Pearson’s r=0.51, Spearman’s
rho=0.47) 2@ » bh (Fig. 1), Huc EmEHE
20~30min/d Bz Dicte B & VOur D HEEREH
BB D ENED LR, UL, EERFHE
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Fig. 1. Relationship between absolute change

in VO,ut (panel A)or VOypeak (panel B) and
exercise duration.

28 20min/d LI ETEHic% DL EL LT
b, VO,ur D BN TR UTHINT B &\
5 A FIEERD BI T o Te. VOypear DIKEE &
BN & BRI, Pearson o B AHBIAE
B AIIEFRE LIcHEEKE (p<0.05) 1w Lish
~7zh3, Spearman O JEFZHIBIFRED B ANIEE
% (r=058) THo7o. VOpew DO WTh, %
O BEEILESRS 20min/d L ETAKX e
BB - 72 (Fig.1). VO,er % VOspeax D)
ME F 7o EB BRI O X, ThThodksE
Bt U CR R AHBIRERE R Te o 1o,

Iv. & e

AT, CHD SEMEERECHEHYEE
z bid LT K¥EDKEEHFRMLER™ % 4 7~ A
TT L, BEERMERETIO BEC LB R /NRO E
BENENSHWTHEE WS IEAICOWT
BRI 32 HME LT WS,

A. FEERMUENICRIZTHR

CHD % X O'& Ift FEfE B E X 5 EEBHE ik
HRE LT, BRATEHRS XOEEESREOR
FERENEEL LI ETDE L OPFRS
BB S5 THLMNTHD. KFRICE T,
VO, 1324%, VOssear 1220% 4 B is IR
L7z, CHD B0 ESHFERcBlE Ins A
TN\ ik, FOX 15 ERNBEIREE SR
WMADHEKILE, RBBEROWETHD L35
B\ NOHIG0.38) 2 —T5-C, EBYTRE N
LA, DO — BB O IEE D
WK ERBRIZCOBEEIRBDORD L 5 TH
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2,615,252 Verani &4 (1981)1116 Ao> CHD f&
FaREE L, 37 AHEOEBE %12 VOmax
7% 29.47 5 33.8ml/kg/min ~ & 15.0% (p<0.05)
Wl v %5 LTy %b. De Plaen &
Detry? .75 if FESE B35 O SEBE B2 # 12 VOsmax
73 818 7v i 35.9mi/kg/min ~ & 12.9% 45 Ltz
CEEBELCND. KR TBE LB REME
BENDOHEE X N LOETHIEDD LI12FRE
Thote. Tihbb, RKFRDBECENTHE
BRI B IS COMRIEIE R L ER I E
NhkebIhicbnbtELbRA. :

B. ZEEhER & BEERERENOREE L OBIR
ERREWURENIOREE 1L, AX—Y=vThHh
REEE DB IR OREE THh, HEEEMELE
DOEEKE, ERRE L EBRER B A LIOES)
AR, H5\VIESHBIAEO FEBT SWTRET
B EINT5H18:202:3840 - g pl A (20~405% )
DEMEFRIERE T 1 RUIFTEB O MES 1250, E
BRI, O FE D&Y 7L — THITKR
HLUEPRETE, EENELELTHD. —FH,
Williams 5 %330~ 5555 o B 71 JFE {7 4 15 e
WHLTIERMOERE S v=yv /T e /5 2%k
gL, 1WA L FRRERE O UEE
ELollicEE T 4 B B % (Spearman’s rho=
047) REDOLRIZ EXHREL TS, KR
DEEDOHE, VOur OBEE & EFHRMH & OB
% Pearson OERMEIRE D bR 1k,
r=0.51 (p<0.05) L7 v, FELHBETHS L
BED BT, Lal, EBEEE VO o
EELOBRILT LIERN TR T, F
b, VOur OHEEILERH AN 15min/d
Ko A /hEL, 20min/d Ll RS E
BRI T fohs, BB A 30~50min/d D
&L 20min/d B h OBE L TERBEECLL
BR RS T (Fig.1). =75, VOur 08
i L EBRERE & o BRI Spearman o JiE {7 AH B fR
#C tho=0.47 (p<0.05) BB S5H, VOsear D,
ERELEBBE E OB ER T Ho7 (tho=
0.58, p<0.05). =X 5ickERL, HRMHRP
FEDELUMED Kb Williams 5 D f% 49 % 37 #
THLDTHS. OF D, HHRFEEREDIONEE

&EBRER & ORI, EMRBIR T dose-
response BRMBELETHCEHREBLT 5.

DX IKERE M E 2, BHRMETLUE
T 5D BEH/NREO BB R A R D B &
ThUE, AKWFgeh 51t 20~30min/d A FEE L
% %. Williams 508524 Tk, 1Hb% 0l
1km PYPFDFv=vr7Eizy ¥ v 7 (5~10
min/d AHY) B ER L7723 Ch BEmEMERED
DHFETDHZEEMELTHH, D ALAH
Jee—FH Linh otc. AR TEE L EBIRR
%4y AEIOREEERAY 1 B b7 h OHCBRE
LichDTH b, EERFEIDO D 7o KB EE
Bt s R0 Th- T, HOHHERLIE
EAEERBRLTCWIRWZ EMS . oz 2T,
FERFEEETSEE VEEE Qe d RSEHEE
BiesmlTh, ZOEENI1 i 2~3 @<
DL TIEBEERENOBENR E LTI +54
ETBAREMENB W EHRLTWAS, EHER
BB A (30~50min/d) © VO,ur D BRI
20min/d B DA LFEETHHERY B,
DRI OWTH, EBRERE O R WA TIREE R
EIMEL 7> T, VO 2 I b HEI RS
3 E DT T EBRIEL E T S by TR REME AN E
2 bhb. 20~50min/d O EBE O TR
EHWAEETH BN OWTIL, EBREHN—
EOEAL, ERREIEL kb o TEBN
BHMEL T R THENFE LMW L
5, bhbhZEBEEEIOBEYBNE TS
HEBEEATOERE L 20~30min/d NZ4T
BHEDEXFTERE L.

EE R A EBMCE LB L R X
S, AP CHEICBEERREE O BEC LB E
B2 (20 min/d [ =140 min/wk [LLE) 2%,
ACSMY 1z X » THEN#EEI T35 CHD
RHMEERZEDO OO EEE CEBBIBK 4 7
ARBRS) LI13F—% Lo &I ERE MR
vz b,

CHD gEwrs\\Td, BMEEENOUEE
VX FIBE T O B HAK HE R0 SE B B IR RS O s D R A
Z}+5 & X T\%. Hammond 593 CHD &
FIH LT 60~85% VO,ymax HEED HELFRNEE)
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—m45%, Hiw 3 H, 8BEHEAF L, 58EDZEE
H05 VOumax DEALE % FRTE 208 5 i
DWTHREH LR, VOumae OB B 555
RLBOCETIRZOMPKETH -0 Z &2 RE
LTCuw5b. %72, Kilbom 523, 21~61%D0 4«0
P LT 7 8B 5B 5 E Lok R,
VOpmax DHEE I\ AR ERED ST X
WELTWSE. Lal, AFETE, VOur Bk
O VOypeax DHEEE & TN EROFMHE S X OGE
BYBAIAEE O S & ORI BB BRATED bh
ehhote. TOBEBELTUL AREOEHE, 1
R E AT 5min/d, AT 50min/d
THH, PHE (23.8min/d) wwxtd 5 RE R #
(124min/d) DK EE B LT, BAERLRD
KED T &, FIOEFHBAIAEOEE L 39~
685 & AT ZE & X THIEA e s T &g &
NEzZbBRA.

EEy L CHD o 2k FEicBid 2 B¥MHEER
X b, O Connor H¥ XL ToORKELYHRE LT
%. CHD B35 8D AL L D14 v & X
VY q VT RIS ABDLWIEBICI VAT v—
NSRRI & ST MERN A v a Y
Va7 R S5 ADERME ORI TRIEE
1wit, CHD i XA TERMETT2HEMCH -
7o, TR BOWRTEBERETR+TSE VT
FERA DA e BT L HEKECIIE
Lishote. £2TC, 22HOFFREL TXT
HE LTI L& & A, EBa Ei Lkt
WEBY A EHE L ds - 1B & LGOI R
CEBEER, BIHMEEED LR, IO
CRIEDFERPEFECE L, £IFETEHRDLHH205KE
T35 E%wFHA. Oldridge 52 4, (2T FEIME
DEERYREL TS,

EEEEOHBUL, KL QCBBEMEETIO
mEx bbb L, BitEEED BRSO Fib
JIDHRE S b3, i, EHREERAET
REOHELX I -DL, ThbOHEFEHRLE LT,
CHD ZEC-HRIMET3 5 L HETE 5. EFEMK
k> CHD BEoFBREMENOm R, BE
BHENCHREHORR L O T OMEDO HA
E, EBOHABHEOIERCES ZEIHLNT

H5HY. Ibic, BEE#ERKS ML CHD
BETE, PRECHI DEOBTS &bk
EIRTWBR. Fiebhh, EBHEEBEOHRE X
Ok ogER) CHD B~ e b R~EIZ, %
JIBEBREDOR EE VW2 L5,

V. #& ®

CHD » XoEmEERE 2G5 LT LT X
AP ORERRE L T 5 BMREESHY 47 A
Mlichle > TIRELCHER, ABRAEEIZER
KHEIR I, HHREREOEBICES TR
Mx 1 BHcb 20~30 (BEhi b 1405 LI E)
ERETHEIWT ERHLhE o 2L,
O SHIEBE T KT A ERY B EMIESD
DHECELSBEDLTH-T, MOEEDOK
EXBEOCBERTHEARICOR Y T, 54,
I B MR E O BE TR/ NELHEIGEREO K
AAEELFEE Lo,

WO
ABIREETT A, SRIcHERE - HHH
ZIRGCICRRFRE USSR ER, BEEREREH
BER%K, BRAFEF EEERMCE A% L%
T oEf, HEEL UTHBARGCCREERECK, %
FRO X halph LETF 3.
(&M FH54F9H6RH)
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